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Foreword

Dear Customer,

First of all, thank you for purchasing the ESS200P series servo drive developed and
manufactured by Shenzhen Encom Electric Technologies Co., Ltd!

Shenzhen Encom Electric Technologies Co., Ltd. was established in 2004. Since 2012, it has
become a national high-tech enterprise. After nearly 15 years of technical accumulation and
honing, our products have undergone various complicated and harsh industrial environments.
We have developed EDS series, EN series, EAS series and ESS series, industrial electric
inverters, AC servo drives, synchronous servo drives. These products have been widely used
in many applications, and have won the recognition, trust and praise of our customers.

The ESS200P series servo drive uses advanced control technology to achieve
high-performance position control, speed control and torque control. It is a feature-rich and
powerful servo drive product. The ESS200P has functions such as inertia identification, gain
switching, notch filtering and vibration suppression. It can meet the application needs of
machine tools, textiles, packaging, semiconductors, printing and other industries with
various types of easy-to-use motors.

This series of servo products, combined with the inverter products and PLC automation
products of the company, can provide integrated solutions for the customers engaged in
equipment manufacturing and automation engineering, which is of great value for reducing
system cost and improving system reliability. .

This manual providesinformation on installation wiring, parameter settings, troubleshooting
and countermeasures, routine maintenance, and related precautions. In order to ensure the
correct installation and operation of the drive and servo motor, please read this manual
carefully before installation, and keep it in hand and hand it over to the end user of this servo
system.

If there are any difficulties or special requirements for the use of this series of servo drives
and servo motors, please contact our local offices or distributors, or contact our technical
engineering department directly, we will be happy to help you.

As the company is committed to the continuous improvement of the performance of servo
drive products, the contents of this manual are subject to change without notice.
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Safety information and use precautions

1 Safety information and use precautions

To ensure the safety of person and device, be sure to read this chapter carefully before
using the Servo Drive.

1.1 Safety mark

There are three safety marks used in the manual as follow:

Symbol

Symbol description

N

It may lead to death, serious injury or heavy property loss if operate not as
requested.

A

Precautions when operation, it may lead to body injured or device broken if
operate not as requested.

(2

Note

Pay extra cautions during using.
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1.2 Safety precautions

(1) Forbid to use it in such environments like damp, aggressive gas, inflammable gas
or near the combustible materials, otherwise it may cause fire.

(2) Forbid to stretch into the inner of the driver, otherwise will get burned or an
electric shock.

(3) Must assemble over-current protection device, leakage protection device,
non-fused breaker, over-heat protect device, emergency-stop device to avoid electric
shock, injured or fire.

(4) Emergency power-off system must be installed so that when emergency occurs,
the operation can be quickly stopped in real time and the power supply can be blocked
to avoid injury or electric shock, fire, error, damage and so on.

(5) Before moving the drive, installing wiring or checking the drive, the power must
be cut off and left for a period of time according to the product label to avoid electric
shock.

(6) Before moving the drive, installing wiring or checking the drive, the power must
be cut off first. The operation should be carried out after confirming there is no risk of
m electric shock, so as to avoid electric shock.

(7) Wiring operation must be carried out by professional electrical technicians to
avoid electric shock.

(8) Servo motor, servo driver and external brake resistor must be installed on
non-flammable objects such as metal to avoid fire.

(9) After the power is disconnected for more than 5 minutes, the voltage between +
and - is confirmed to be below the safe voltage with the multimeter after the power
indicator is off, and then the driver can be disassembled and assembled, otherwise it
will be electrocuted due to the residual voltage.

(10) Please be sure to connect electromagnetic contactor and non-fusing circuit
breaker between the power supply and the main circuit of the servo driver (For single
phase driver is L1, L2 and three phase driver is L1, L2 and L3). Otherwise, when the
driver fails, the high current cannot be cut off to cause fire.

(11) In the drive and servo motor, don’t mix with oil, grease, screws, metal, and other
combustible or conductive foreign matter, otherwise may lead to fire.

(1) Strictly prohibited to pull, squeeze, intentionally damage or apply gravity on cable
to avoid electric shock, malfunction or damage.

(2) Do not touch the motor shaft when the motor is running to avoid injury.

(3) The temperature of servo motor, servo driver and external braking resistor will be
A rise when they work, please don’t touch them to avoid injury.

(4) Motor and encoder lines must be properly connected to avoid injury or failure or
damage.

(5) During Jog operation, please follow the steps required in this manual.
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1.3 Assemble precautions

/(1) Make sure the stability of fixture and assembling of the product to avoid fire or
personal accident occurs when earthquake.

(2) Forbid to change, dismantle and repair the driver privately, it may lead to
injured or breakdown.

m (3) Strictly forbidden to block the suction port and the exhaust port and ensure that

no foreign objects enter inside, otherwise it may cause internal components aging
which lead to failure and damage.

(4) Please ensure that the drive is kept at a specified distance from the inner surface
of the cabinet and other machines when installing the drive, otherwise it will cause
malfunction and damage.

(1) Please not pull the cable conductor heavily, otherwise will cause it breakdown.
(2) Please follow the specified assemble method and direction, assemble the wires
rightly and safely to avoid injured or electric shock.

(3) The ambient temperature around the motor and servo driver should not over the
allowable value to avoid failure.

(4) Forbid to use external pressure to drive the motor to avoid it damaged.

(5) Servo driver and motor should be grounding to avoid get electric shock.

(6) Please don’t hold the cable conductor or motor shaft to carry to avoid injured.

(7) Forbid heavy shock on the motor shaft to avoid breakdown.

(8) Strong shock on the product is strictly prohibited to avoid breakdown.

(9) Strictly forbid to connect 3PH power source to the output terminal U, V, W of
A the servo drive to avoid injured or cause fire.

(10) Please connect the output U, V, W of the servo drive and the U, V, W of the
servo motor directly. Don’t install electromagnetic contactor between them to avoid
abnormal operation and malfunction.

(11) Please not let the power cable and signal cable through the same pipe or bundle
them together. When wiring, the power cable and signal cable should be separated
by more than 30cm.

(12) Please check and operate after confirming that the CHARGE indicator is off.
(13) Please not power on and off frequently, when need to be switched the power
source on and off repeatedly, please less than 1 times per minute.

(14) Please don’t connect 220V servo drive to 380V power source; otherwise it will
lead to breakdown.
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1.4 Precautions when using

Kl) When error occurs, troubleshoot it first and make sure it’s safe before clearing it
and restarting it to avoid injury.

(2) Follow the rated voltage to use the driver to avoid electric shock, injured or fire.
(3) Follow the product instruction and rated output parameter to assemble it
correctly to avoid injured or causing breakdown.

(4) Please use the motor and drive in accordance with the recommended
combination to avoid fire.

(5) Don’t significantly adjust or change the gain of the driver, mechanical
operation, operation must be stable to avoid injury.

(6) Please don’t turn on and off the main power of the driver frequently to avoid
electric shock, injury, error or damage.

(7) Strictly prohibited to stand above the drive or stack sundries, otherwise will
cause electric shock, injured, error or damage.

(8) Strictly prohibited to stack sundries in front of the cooling hole to avoid
electrical shock or fire.

1.5 Running precautions

A

-

(1) When use the servo drive on vertical axis, please set safety device to avoid
falling during warning, over-travel situation etc. Moreover, please set it stop and
lock the servo driver when over-travel happening to avoid work-piece falls on
abnormal cases.

(2) When power is restored after a power outage, the driver may restart suddenly,
please keep away from the machine. Corresponding mechanical design must be
carried out for the restart to ensure personal safety and avoid injury.

(3) To avoid accident occurs, please run the servo motor without load to avoid
injury during Jog run.

/(1) When use braking motor, please make sure the braking device is release during
operation, otherwise it will damage the servo motor.

(2) To avoid injured, please don’t touch the motor when the motor is running.

(3) When Jog run, please fix motor and ensure the actions are normal when
separated from machine systems. Thereafter assemble it on mechanical system to
avoid injured.

(4) When error occurs, troubleshoot it first and make sure it’s safe before clearing it
and starting again to avoid injury.
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1.6 Definition of motor rotation direction

Forward direction and reverse direction definite as show in Fig.1-1:

Reverse
(W)

1.7 Scrap disposal precautions

When scrap servo driver and its spare parts, please note:

(1) The whole servo driver: scrap the servo driver as industrial scrap.

(2) Electrolytic capacitor: the electrolytic capacitor in the driver may explode when
burning.

(3) Plastics: plastics and rubber parts will give harmful and poisonous gas, please be
well protected when burning it.
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2 Product information

2.1 Incoming servo Inspection

(1) Check if there is any damage during transportation and servo drive itself has
damage or fall-off parts

(2) Check if the items on the packing list are all ready.

(3) Please confirm nameplate data of the servo drive is consistent with your order
requirements.

Our products are guaranteed by strict quality system in manufacturing, packaging,
transportation, etc. If there is some kind of omission or error, please contact our company or
local agent, we will solve it as soon as possible.

2.2 Servo drive introduction

2.2.1 Servo drive type explanation
ESS200 P - 25 101 -

Code Name T Code Accessories
ESS200 | Servo drive C CANOPEN
Code Type Code Power(W)
P Pulse 101 10x10'

Code 1

N EtherCAT 201 20x10
28 1 phase 220V

2T 3 phase 220V 552 55%10°

4T |3 phase 380V 752 75%10°

Fig.2-1 Servo type details

2.2.2 Nameplate explanation

@WENC AC SERVO DRIVER

Drive mode ——— TYPE: ESS200P-2T152
Input voltage,frequency —— INPUT: 3PH AC200-240V 50/60Hz
Output voltage,frequency ——— OUTPUT: 3PH AC 0-240V 0-400Hz
Output power,current ———————~ 7.5A 1.5KW
Serial number ——— S.N.:

SHENZHEN ENCOM ELECTRIC TECHNOLOGIES Co.,LTD

Fig.2-2 Nameplate explanation
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2.2.3 Servo drive construction

Item

Function

LED

5-digit 8-segment LED digital tube for displaying servo running status and
parameter setting

Key operator

00000

MENU A Y < SET
Save modification
Current blinking shift left
Reduce the current flashing bit setting
Increase the current flashing bit setting value

Switch function codes in turn

Charge
Bus voltage indicator

Used to indicate that the bus capacitance is in a charged state. When the indicator
is on, the internal capacitor may still have charge even if the main circuit power
is turned off. Therefore, do not touch the power terminal when the light is on to
avoid electric shock.

L1C. L2C
Control loop power input | Refer to the nameplate rated voltage level input control loop power supply
terminal
L1, L2, L3
Main circuit power input | Refer to the nameplate rated voltage level and input the main loop power supply.
terminal
1. 2 It is used for external reactor access, and is short-circuited by default. It is also
A used together with the (+) terminal for multiple servo common DC busses.
) ) ) . e )
. DC bus terminal for multiple servo common DC bus
Servo bus terminal
(+)» RB. B By default, short wires are connected between RB and B. When the external

External brake resistor
connection terminal

braking resistor is connected, remove the short wiring to open the circuit between
RB and B, and connect the external braking resistor before (+) and B.

U. V. W
Servo motor connection
terminal

Connect servo motor U, V, W phase

Ground terminal

Connect to the power supply and motor ground terminal for grounding

Encoder connection
terminal

Connected to the motor encoder terminal

XS control terminal

Command input signal and other ports for input and output signals

X3, X4 communication
terminal

Internal parallel connection to RS485 communication command device
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2.2.4 Servo drive specification

(1) Specification

Rated output Max output
The main Control
Type ircuit ireuit current current Case type
circuit power circuit power
P P ) )
ESS200P-2S101 1.1 33 Atype
1 phase 1 phase
ESS200P-258201 1.5 4.5 A type
220V+10%: 220V+10%:;
ESS200P-25401 2.7 8.1 A type
50/60Hz 50/60Hz
ESS200P-28751 39 11.7 B type
ESS200P-2T102 52 15.6 B type
3 phase 3 phase
ESS200P-2T152 7.5 225 B type
220V+10%: 220V+10%:;
ESS200P-2T202 9.5 28.5 C type
50/60Hz 50/60Hz
ESS200P-2T302 13.0 39 C type
ESS200P-4T102 2.8 8.4 B type
ESS200P-4T152 4.0 12 B type
ESS200P-4T202 3 phase 1 phase 5.5 16.5 B type
ESS200P-4T302 380V+10% 380V+10%:; 7.5 225 C type
ESS200P-4T442 50/60Hz 50/60Hz 10 30 C type
ESS200P-4T552 12 36 C type
ESS200P-4T752 21 63 D type

(2) Basic specification and function

Item

Terminal function

Control mode

Vector control

Control way

@ Position control; @ Speed control; ) Torque control
@ Position/speed control; ® Position/torque control;
Speed/ torque control

Gain adjust mode

Manual mode, one-button parameter auto-tuning mode

Filter function

1.Command pulse inertial filter, FIR filter;
2.Adaptive low frequency resonance filter;

Basic
Specificati 3.4 sets of notch filters, 2 of which are adaptive notch filters
on Inertia self-learning function (Oft-line; @On-line
. . Motor parameter self-learning, encoder information
Motor parameter self-learning function \f-learni
seli-learning
2500 line incremental encoder(9 lines, 15 lines);
Support encoder 17bit, 20bit, 23bit incremental encoder;
17bit, 20bit, 23bit absolute encoder;
Batch parameters upload download (Siupp(l)rt zxtemal accessories for batch parameter upload and
ownloa
Speed feed forward 1500 g0, (Set resolution ratio 0.1%)
compensation
Position | Performance Torque forward 0~200.0% (Set resolution ratio 0.1%)
control compensation ) )
mode Position accuracy =+ 1 motor encoder pulse

Input signal

Pulse
instructions

Input pulse
form

Contains three Instruction form: "direction + pulse", "A, B
phase orthogonal pulse", "CW / CCW pulse"
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Input form @ Differential input; @) Open collector
(@ Differential input: High speed up to 4Mpps, pulse width
Input pulse not less than 0.125ps. Low speed up to 500K pps, pulse width
froquency cannot be lower than 1ps ‘
@ Open collector: up to 200Kpps, pulse width cannot be
lower than 2.5us
Built-in  collector open

circuit power

+24V (Built-in 2.4kQ resistor)

Multi-segment  position

command selection

Configure 4 DIs to achieve the 1st to 16th position selection

Performance

Speed control range

1: 5000

Speed calibration rate

Load rating change (0~100%), max+0.01%

Power+10%, max change £0.01%

Environment temperature (0~50C), max+0.01%

Speed loop pulse width

1000Hz

Torque control accuracy | £5%
Command | DC£10V, 12 i
voltage | Input voltage: max=12V
Speed
Speed/torq command | . Tnput About 9kQ
ue control input 1mé>ledarllce
mode 1.rcu1t
time About 47ps
parameters
Input signal Command | DCEI0V, 12{7
voltage | [nput voltage: Max+12V
Torque
command . Input About 9kQ
) impedance
input Circuit
time About 47ps
parameters
Multi-speed | Speed Configure 4 DIs to make CMD1, CMD2, CMD3, and CMD4
command | selection functions, and realize the 1st to 16th speed selection.
Analog input Two channel analog input | DC£10V, 12 bits precision, input resistance value is about
(AIl, AI2) 9kQ
Analog Two channel analog DCL10V
output output (AO1, AO2)
8-channel DI (where DI8 high-speed DI input)
Multiple DI functions:
Servo enable, alarm reset, gain switching, forward over
Input Digit input | Signal allocated can be | travel switch, reverse over travel switch, positive external
output signal changed torque limit, negative external torque limit, Origin switch,
signal Original position reset enable, interrupt fixed length disable,

position deviation clear , internal pulse command prohibition
and other functions.

Digit output
signal

Signal allocated can be
changed

5-channel DO

Multiple DO functions:

Servo ready, motor rotation, zero speed signal, speed
consistency, positioning completion, positioning approach,
torque limit, speed limit, brake output, warning output, fault

9
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output, interrupt fixed length completion, original position
homing completion, electrical original position homing
Completion, torque arrival, speed arrival, etc.

Position
Output form
output

Phase A, Phase B: Differential Output
Phase Z: differential output or open collector output

function Frequency dividing ratio

Arbitrary sub-frequency (max 240Khz)

Over travel prevention function

Stop immediately when the forward and reverse over travel
switches are active

Electronic gear ratio

0.1048576<B/A<419430.4

LED indication function

Main power supply CHARGE, 5-digit LED display

Oth?r . RS485 When use MODBUS, can up to 247stand
function | Communicat - .
ion function RS232 Sup-port PC host computer debugging, monitoring, parameter
setting, etc.
Other Original position reset, full-closed, gain adjustment, alarm recording, JOG operation,
16-segment position control, 16-segment multi-speed control.
Protection | Over current, overvoltage, under voltage, short to ground, input phase loss, overheating, driver overload,
function | motor overload, speeding, encoder failure, excessive positional deviation, etc.
-10°C~+40°C (The ambient temperature should be derated
Operating temperature in the range of 40°C ~50°C, the average load rate cannot be
higher than 80%)
) Storage temperature -40C~+70C
Environme work humidity /storage humidity Less than 90%RH (no condensation)
nt Vibration-proof strength Less than 4.9m/s”
Impact strength Less than 19.6m/s
Pollution grade 2 grade
Altitude Lower than 1000 meters
Protection grade 1P20
Structure Cooling mode Forced air cooling or natural cooling

Installation mode

Wall hanging

10
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Note 1: Please install the servo drive at the specified ambient temperature. When
placed in a power cabinet, the temperature inside the cabinet should not exceed
the specified value.
Note 2: The rate of change of speed is defined by:

No-load —Full load

Speed change rate= —————  —x100%
Rated

In fact, due to voltage changes and temperature changes, the amplifier

E’ deviation is caused, resulting in a change in the calculated resistance value.
Therefore, the effect is manifested by the change in the rotational speed. The
Note change in the rotational speed is expressed by the ratio of the rated rotational

speed, and is the rate of change of the speed caused by the voltage change and
the temperature change, respectively.

Note 3: Forward rotation refers to counterclockwise rotation when the motor is
viewed from the load.

Note 4: The built-in open collector power supply is not electrically insulated
from the control circuit in the servo drive.

Note 5: The bus protocol is the Dumochuan protocol or the Fre_Dat-B protocol
of Changchun Yuheng.

2.2.5 Brake resistor specification

Build-in brake resistor Min permit Capacitor absorbs
Servo drive type Resistance resistance value | maximum braking
Power (W)
value (Q) (€9)) energy (J)
ESS200P-2S101 - - 60 5
ESS200P-2S201 - - 60 10
1 phase 220V
ESS200P-25401 - - 60 18
ESS200P-2S751 60 30 25
ESS200P-2T102 30 80 30 26
ESS200P-2T152 80 20 18
3 phase 220V
ESS200P-2T202 26
15 120 15
ESS200P-2T302 39
ESS200P-4T102 26
60 60 60
ESS200P-4T152 39
ESS200P-4T202 60 %0 40 53
3 phase 380V | ESS200P-4T302 30 79
ESS200P-4T442 116
30 120 30
ESS200P-4T552 145
ESS200P-4T752 - - 30 198

(1) There are no built-in braking resistors for 2S101, 2S201, 2S401 and 4T752
models. If you need, please configure the external braking resistor yourself;
E} (2) Please select the external braking resistor according to the actual working
Note conditions. For the specific braking resistor power selection, please contact our
technical support.

11
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2.3 Servo motor introduction

2.3.1 Type
EMS - 06 401 L - 1 A
L
Code Name Code Inertia Code Optional
[ESS200 serics L Low 1 Oil seal without brake
EMS |universal servo| M Middle 2 Oil-free seal without
[motor H High 3 0il seal with
4 Oil-free seal with
Code Bass No. Code | Rated speed 5 | Oil seal with permanent
04 40mm ol 100 rpm 6 Oil-free seal with
06 60mm 10 1000 rpm
08 80mm 15 1500 rpm Code Mark
09 90mm 20 2000 rpm A General
11 110mm 25 2500 rpm B nonstandard
13 130mm 30 3000 rpm
15 150mm Code Shaft connection
13 180mm Code Voltage A Axis
S 220V B Solid with key
Code | Power(W) T 380V C Solid keyed with threaded
101 10x10' D Solid with threaded hole
201 20%10" Code Encoder type
0 2500 line incremental
552 55%10° 1 2500 line saver
752 75%10° 5 17-bit bus absolute
6 20-bit bus absolute
7 23-bit bus absolute

Fig.2-3 Motor type

12
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2.3.2 Servo motor nameplate

@ENC AC SERVO MOTOR

t— Encoder number

Servo motor mode
Rated power

["TYPE: EMS-04101L-30S-XxxA

— Rated current

["Pn:0.1KW In:0.6A
Rated torque -Tn:0.32N.m Un:220V — Rated voltage
Rated speed [~Nn:3000r/min Ins:B  IP65-—— Insulation protection
Series No. "S.N.: Motor No.: 15

SHENZHEN ENCOM ELECTRIC TECHNOLOGIES Co.,.LTD

Fig.2-4 Nameplate

E-'_, The encoder number is stored in [F00.21] after power-on, and the motor number is
Note

stored in [F00.03], otherwise the motor will not operate normally.

2.3.3 Servo motor

(1) Mechanical characteristics

Item Description
Rated time Continuous
Vibration grade V15
Insulation resistance DC500V, 10MQ LAk
Work environment 5
temperature 0740
Exciting mode Magneto
Installation mode Flange form
Temperature grade F grade (EMS-04101L-30S-xxxA is B grade)

AC1500V/1 minute (200V)

Isolation voltage .
AC1800V/1 minute (400V)

Protection grade 1P65

Work environment . .
0~40C (unfreezing)
temperature

Continuous mode Direct connection

. . Counterclockwise(CCW) rotation when viewed from the load side under forward
Direction of rotation K
rotation command

13
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(2) Motor rated value

Tor: R

L Rated | Max | Rated | Max IRl || e p:r::lz ro'i:;:
Mode Item T::&l; torque | torque |current|current :;t;t: ::::; ter inertia
w1 (N.m) | (N.m) | (Arms) | (Arms) @pm) | (epm) N.m/ | (107kg.

Arms) m?)

Voltage220V
EMS-04101L-30S-xxxA | 15 0.1 0.32 0.96 0.60 1.81 | 3000 [ 6000 | 0.53 0.05
EMS-06201L-30S-xxxA | 16 0.2 0.64 1.91 1.20 | 3.60 [ 3000 | 6000 | 0.53 0.17
EMS-06201M-30S-xxxA | 00 0.2 0.64 1.92 1.30 | 3.92 [ 3000 | 6000 | 0.49 0.26
EMS-06401L-30S-xxxA | 17 0.4 1.27 3.90 2.80 8.67 | 3000 | 6000 | 0.45 0.29
EMS-06401M-30S-xxxA | 01 0.4 1.27 3.81 2.60 7.94 | 3000 | 6000 | 0.48 0.40
EMS-08401H-30S-xxxA | 02 0.4 1.27 3.81 2.00 5.95 | 3000 | 5000 | 0.64 1.05
EMS-08731H-20S-xxxA | 03 | 0.73 3.50 | 10.50 [ 3.00 8.97 | 2000 | 2500 | 1.17 2.63
EMS-08751L-30S-xxxA | 04 | 0.75 2.40 7.17 3.00 8.96 | 3000 | 4000 | 0.80 1.82
EMS-09751H-30S-xxxA | 21 0.75 2.40 7.10 3.00 8.88 | 3000 | 4000 | 0.80 2.45
EMS-08102L-25S-xxxA | 06 1.0 4.00 | 12.00 | 4.40 | 13.33 | 2500 | 3500 [ 0.90 2.97
EMS-13102M-258-xxxA | 07 1.0 4.00 | 12.00 | 4.00 | 12.00 | 2500 | 3000 [ 1.00 8.50
EMS-13102H-10S-xxxA | 23 1.0 10.00 | 20.00 | 4.50 | 9.01 1000 | 1500 | 2.22 19.40
EMS-08122L-30S-xxxA | 08 1.2 4.00 | 12.00 | 5.00 | 13.64 | 3000 | 4000 | 0.88 2.97
EMS-11152M-30S-xxxA | 24 1.5 5.0 15.00 | 6.00 | 18.07 [ 3000 | 3200 | 0.83 6.30
EMS-13152M-258-xxxA | 25 1.5 6.00 | 18.00 [ 6.00 | 18.00 | 2500 | 3000 | 1.00 12.60
EMS-13152H-15S-xxxA | 26 1.5 10.00 | 25.00 | 6.00 | 14.97 | 1500 | 2000 | 1.67 19.40
EMS-11182L-30S-xxxA | 27 1.8 6.00 | 18.00 [ 6.00 | 18.00 | 3000 | 3500 | 1.00 7.60
EMS-13202M-25S-xxxA | 28 2.0 7.70 | 22.00 [ 7.50 | 21.36 | 2500 | 3000 | 1.03 15.30
EMS-13262M-25S8-xxxA | 29 2.6 10.00 | 25.00 | 10.00 [ 25.00 | 2500 | 3000 | 1.00 19.40
EMS-18292H-10S-xxxA | 31 2.9 27.00 | 67.00 | 12.00 | 29.78 | 1000 | 1500 | 2.25 96.40
EMS-15302M-20S-xxxA | 30 3.0 15.00 | 30.00 | 14.00 | 28.04 | 2000 | 3000 | 1.07 38.80
EMS-18302H-15S-xxxA | 14 3.0 19.00 | 47.50 | 12.00 | 30.06 [ 1500 | 2000 | 1.58 70.00
Voltage 380V

EMS-13102M-25T-xxxA | 44 1.0 4.00 | 12.00 | 2.60 7.79 | 2500 | 3000 | 1.54 8.50
EMS-13102H-10T-xxxA | 32 1.0 10.00 | 25.00 | 3.00 7.51 1000 | 1500 | 3.33 19.40
EMS-13122L-30T-xxxA | 33 1.2 4.00 | 10.00 | 3.00 | 11.24 | 3000 | 4000 [ 0.89 8.50
EMS-13152M-25T-xxxA | 46 1.5 6.00 | 18.00 [ 3.70 | I1.11 | 2500 | 3000 | 1.62 12.6
EMS-13152M-15T-xxxA | 34 1.5 10.00 | 25.00 | 4.20 8.77 1500 | 2000 | 2.85 19.40
EMS-13202M-25T-xxxA | 47 2.0 7.70 | 22.00 [ 4.70 | 13.41 | 2500 | 3000 | 1.64 153
EMS-13232H-15T-xxxA | 35 23 15.00 | 37.50 | 5.00 | 12.50 [ 1500 | 2000 | 3.00 27.70
EMS-13262M-25T-xxxA | 36 2.6 10.00 | 25.00 | 6.00 [ 14.97 | 2500 | 3000 | 1.67 19.40

EMS-18272H-15T-xxxA | 48 2.7 17.20 | 43.00 | 6.50 | 16.23 | 1500 | 2000 | 2.65 65
EMS-18302H-15T-xxxA | 49 3.0 19.00 | 47.00 | 7.50 | 18.80 | 1500 | 2000 | 2.50 70.00
EMS-13382L-25T-xxxA | 38 3.8 15.00 | 37.50 | 8.80 | 22.06 [ 2500 | 3000 | 1.70 27.70
EMS-18432M-15T-xxxA | 39 43 27.00 | 67.50 | 10.00 [ 25.00 | 1500 | 2000 [ 2.70 96.40
EMS-18452M-20T-xxxA | 50 45 21.00 | 53.00 | 9.50 | 23.98 | 2000 | 2500 | 2.21 79.6
EMS-18552M-15T-xxxA | 51 5.5 35.00 | 70.00 | 12.00 | 23.97 | 1500 | 2000 | 2.92 122.50
EMS-18752M-15T-xxxA | 52 7.5 48.00 [ 96.00 | 20.00 40 1500 | 2000 | 2.40 | 167.20
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E’ Reduce 10% of rated power when use on oil seal motor. I
Note

(3) Motor over load character

Load proportion (%) Run time (S)
120 223
130 162
140 103
150 82
160 64
170 50
180 43
190 39
200 35
210 30
220 26
230 24
240 19
250 18
300 11

Operation time(s)

1000
100
10 JiENARn =
1 Load ratio(%)
100 150 200 250 300

Fig.2-5 Motor over load curve

15
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(4) Radial and axial allowable load of the motor

Radial load P direction

16

Axial load A direction

Axial load B direction

Fig.2-6 Radial and axial motor load sketch map

Motor type Radial allowable load Axial allowable load
(N) (N)
EMS-04101L-30S-xxxA 78 54
EMS-06201L-30S-xxxA 245 74
EMS-06201M-30S-xxxA 245 74
EMS-06401L-30S-xxxA 245 74
EMS-06401M-30S-xxxA 245 74
EMS-08401H-30S-xxxA 245 74
EMS-08731H-20S-xxxA 392 74
EMS-08750L-30S-xxxA 392 74
EMS-09750H-30S-xxxA 392 74
EMS-08102L-25S-xxxA 686 196
EMS-13102M-25S-xxxA 686 196
EMS-13102H-10S-xxxA 686 196
EMS-13102M-25T-xxxA 686 196
EMS-13102H-10T-xxxA 686 196
EMS-08122L-30S-xxxA 686 343
EMS-13122L-30T-xxxA 686 343
EMS-11152M-30S-xxxA 686 196
EMS-13152M-25S-xxxA 686 196
EMS-13152H-15S-xxxA 686 196
EMS-13152M-25T-xxxA 686 196
EMS-13152M-15T-xxxA 686 196
EMS-11182L-30S-xxxA 686 196
EMS-13202M-25S-xxxA 686 196
EMS-13202M-25T-xxxA 686 196
EMS-13232H-15T-xxxA 686 196
EMS-13262M-25S-xxxA 686 196
EMS-13262M-25T-xxxA 686 196
EMS-18272H-15T-xxxA 686 196
EMS-18292H-10S-xxxA 980 392
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EMS-15302M-20S-xxxA 980 392
EMS-18302H-15S-xxxA 980 392
EMS-18302H-15T-xxxA 1470 490
EMS-13382L-25T-xxxA 392 147
EMS-18432M-15T-xxxA 1470 490
EMS-18452M-20T-xxxA 1470 490
EMS-18552M-15T-xxxA 1764 588
EMS-18752M-15T-xxxA 1764 588

(5) Braking motor electric specification

Rated torque | Supply voltage | Supply current | Detachment | Response time
Motor base mode
(Nm) (V) +10% range (A) time (ms) (ms)
40 base 1 24 0.23~0.27 20 8
60 base 2 24 0.40~0.50 30 10
80, 90 base 4 24 0.52~0.86 55 63
Motor below 110 and
130-10N 8 24 0.68~0.85 72 87
Motor higher than
130-10N (include) 16 24 0.85~1.33 95 110
Motor below 180-35N 30 24 0.85~1.80 115 130
Motor higher than 180-35N 50 24 1.47~1.70 120 135
(include)

(1) The brake is forbidden to share the power with other electrical appliances to
@ prevent the voltage or current from being lowered due to the operation of other

electrical appliances, which eventually causes the brake to malfunction.
Note (2) Recommend cables thicker than 0.5mm?’.
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(6) Torque-speed characters of motor

EMS-04101L-30S-xxXA EMS-06201L-30S-xxxA
Speed (rpm Speed (rpm
6000, \ 6000) A ——— Continuous work area
5000} \ 5000}
\ B — Short working area
4000) 1000)
\
3000 \ 000
7 5 x 5
2000) 2000)
1000| 1000]
o Torque (N.m) 0 Torque (N.m)
0 025 05 075 1| 0 05 1 L5
EMS-06201M-30S-XXXA EMS-06401L-30S-xxxA EMS-06401M-30S-XxXA
Speed (rpm Speed (rpm Speed (rpm
6000) 6000 6000)
5000) 5000) 5000)
1000) 1000 1000)
3000) 3000 3000)
R B g R 5
000) 2000) 000)
1000) 1000 1000)
o Torque (Nm) 0 Torque (N.m) 0 Torque (N.m)
0 05 1 2 0 1 2 3 4 HEH (N m) 0 1 2 3 14
EMS-08401H-20S-xxxA EMS-09751H-30S0XA EMS-08751L-30S-xxxA
Speed (rpm Speed (rpm Speed (rpm
6000) 60001 6000)
5000) 50001 5000)
1000) 1000 1000)
000 A N 000 N 5 3000 N 3
2000) 2000) 2000)
1000 1000 1000
0l Torque (N.m) ol Torque (N.m) ol Torque (N.m)
0 1 2 3 1 0 1 2 3 1 0 2 4 6
EMS-08122L-30S-xxxA EMS-13122L-30T-xxxA
Speed (rpm Speed (rpm
6000) 6000)
5000) 5000)
1000) 1000)
000 000
A g 7 g
2000) 2000)
1000 1000
0 Torque (N.m) 0! Torque (N.m)
0 3 6 9 12 0 3 6 9 12
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EMS-08731H-20S-xxxA

EMS-08102L-25S-xxxA

EMS-13102M-255-xxxA

Speed (rpm Speed (rpm Speed (rpm
3000) 3000) 3000)
500) 2500) 2500)
7 B A g
2000) 2000) 2000)
A g
1500 1500 1500
1000 1000 1000
500 500 500
ol Torque (N.m) 0 Torque (N.m) 0 Torque (N.m)
0 3 6 9 0 3 6 9 0 3 6 9 2
EMS-11182L-30S-xxxA EMS-13152M-255-XxxA EMS-11152M-30S-XxxA
Speed (rpm Speed (rpm Speed (rpm
3000) 3000) 3000)
W 5 A 3
2500 2500) 500
] g
000 2000 2000
1500 1500 1500
1000 1000 1000
500 500 500
0 Torque (N.om) 0 Torque (N.m) 0 Torque (N.m)
0 5 10 15 20 0 5 10 15 20 0 4 8 12 16
EMS-13202M-255-XxxA EMS-13262M-255-XxxA EMS-15302M-20S-XxxA
Speed (rpm Speed (rpm Speed (rpm
3000) 3000) 3000)
2500) 2500) 2500)
R g Q
000) 2000) 2000)
A B
1500 1500 1500
1000 1000| 1000
500 500 500
0 Torque (N.m) 0 Torque (N.m) 0 Torque (N.m)
0 6 12 18 24 0 8 16 24 32 0 8 16 24 2
EMS-13102M-25T-xxxA EMS-13202M-25T-xxxA EMS-13152M-25T-xxxA
Speed (rpm Speed (rpm Speed (rpm
000) 000) 000)
500) 500 2500
R A g A g
2000) 2000) 2000)
1500 1500 1500
1000| 1000 1000
00| 500 500
d Torque (N.m) 0 Torque (N.m) 0 Torque (N.m)
0 3 6 9 2 0 6 12 18 z 0 510 20
EMS-13382L-25T-xxxA EMS-13262M-25T-xxxA EMS-18452M-20T-xxxA
Speed (rpm Speed (rpm Speed (rpm
3000) 3000) 3000)
2500) 2500) 2500)
g A g
2000) 2000) 000)
R g
1500 1500] 1500}
1000 1000 1000
500) 500) 500
0 Torque (N.m) 0 Torque (N.m) 0 Torque (N.m)
0 10 20 30 0 0 8 16 24 32 0 15 30 15 60
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EMS-13102H-10S-xXXA EMS-13152H-155-XxxA EMS-18292H-10S-xXXA
Speed (rpm Speed (rpm Speed (rpm
1800) 1800 1800
1500 1500 1500
)
1200 1200 1200
900) 8 900 900) A 8
600| 600| 600
300) 300) 300)
0 Torque (Nm) 0 Torque (N.m) 0 Torque (N.m)
0 5 10 0 0 8 6 2 32 0 20 40 60
EMS-13102H-10T-xxxA EMS-18302H-155-XXxA EMS-13152M-15T-XxxA
Speed (rpm Speed (rpm Speed (rpm
1800 1800 1800
1500 1500 1500
R B A g
1200 1200 1200
900) A 900 900)
600| 600| 600
300| 300) 300)
0 Torque (Nm) 0 Torque (N.m) 0 Torque (N.m)
0 8 6 24 32 0 1z 24 3 48 0 8 16 24 32
EMS-13232H-15T-xxxA EMS-18302H-15T-xxxA EMS-18272M-15T-XxxA
Speed (rpm Speed (rpm Speed (rpm
1800 1800 1800
1500 1500 1500
A B A g A g
1200 1200 1200
900] 900 900
600) 600) 600)
300| 300) 300)
0 Torque (Nom) 0 Torque (N.m) 0 Torque (N.m)
0 10 20 30 40 0 1z 24 3 48 0 1z 24 36 48
EMS-18432M-15T-xxxA EMS-18552M-15T-xxxA EMS-18752M-15T-xxxA
Speed (rpm Speed (rpm Speed (rpm
1800| 1800 1800|
1500 1500 1500
R 5 7 g R B
1200 1200 1200
900) 900 900)
600) 600) 600)
300| 300) 300)
0 Torque (Nom) 0 Torque (N.m) 0 Torque (N.m)
0 20 40 60 80 0 20 40 60 80 0 25 50 75 100
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2.4 Motor system specification

Servo drive mode

Motor | Rated | Max | Rated | Servo motor | Base Difference Motor
capacity | speed | speed | torque mode No. No. i e || &gl || (e
220V 220V type
100w | 3000 | 6000 | 032 |EMSOHOIL-3| o | Small capacity, | 5 5q0) / A
0S-xxXA small inertia
3000 | 6000 0.64 EMS-06201L-3 60 Small Cjapacllty, 16
200W 0S-xxxXA small inertia 25201 / A
3000 | 6000 0.64 EMS-06201M- 60 Sma}l camcny, 0
30S-xxxA medium inertia
3000 | 6000 127 EMS-06401L-3 60 Small c_apac.ny, 17
0S-xxxA small inertia
400w | 3000 | 6000 | 127 | EMS0640IM- ) Small capacity. |y gy / A
30S-xxxA medium inertia
EMS-08401H- Small capacity,
3000 5000 1.27 30S-xxxA 80 blg inertia 2
730w | 3000 | 2500 | 3.50 | EMS-08731H- | o | Smallcapacity, |
20S-xxxA big inertia
3000 | 4000 | 240 |EMSO87SIL3 oo | Smallcapacity, |\ g5 / B
750W 0S-xXxXA small inertia
EMS-09751H- Small capacity,
3000 | 4000 | 2.40 30S-xXKA 90 big inertia 21
EMS-08102L-2 Small capacity,
2500 | 3500 4.00 5S-xxxA 80 small inertia 6
1000W | 2500 | 3000 | 400 |EMSI3102M- 15, | Small capacity, |,
25S-xxxA medium inertia
1000 | 1500 | 10.00 EMS-13102H- 130 Sma}ll _capaf:ny, 23 / 2T102 B
10S-xxxA big inertia
Medium
1200w | 3000 | 4000 | 400 |EMS:08122L-31 o) capacity, 8
0S-xxXA I .
medium inertia
Medium
EMS-11152M- X
3000 | 3200 5.00 30S-xxxA. 110 depac.lty, . 24
medium inertia
Medium
1500w | 2500 | 3000 | 6.00 | EMSISIS2M- |4, capacity, 25 / 2T152 B
25S-xxxA . . .
medium inertia
Medium
EMS-13152H- .
1500 | 2000 | 10.00 15S-xxxA. 130 capalcny,'large 26
inertia
Medium
1800w | 3000 | 3500 | 600 |EMSIIS2L3 |, capacity, small 27
0S-xxxA . .
inertia
Medium
2000w | 2500 | 3000 | 7.70 | EMS-13202M-1 5, capacity, 28 / 2T202 C
25S8-xxxA . . .
medium inertia
Medium
2600w | 2500 | 3000 | 1000 | EMS:13262M- 5, capacity, 29
25S8-xxxA . . .
medium inertia
Medium
2900W | 1000 | 1500 | 27.00 EhfgslfiiiH 180 | capacity, large 31
inertia / 2T302 C
3000w | 2000 | 3000 | 15.00 | EMS1302M-1 5 Medium 30
20S-xxXA capacity,
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medium inertia

Medium
EMS-18302H- .
1500 | 2000 | 19.00 15S-xxx A 180 capécuy,'large 14
inertia
Motor | Rated | Max | Rated | Servo motor | Base T Motor Servo drive mode
capacity | speed | speed | torque mode No. No. 1 phase 220V | Case type
Medium
2500 | 3000 | 400 |EMS13102M-1 5, capacity, 44
25T-xxxA medium inertia
1000W - 4T102 B
EMS-13102H Medium
1000 | 1500 | 10.00 10Toxxx A 130 capalcny,‘ large 32
1mertia
Medium
EMS-13122L-3 .
1200W 3000 | 4000 4.00 OToxxxA 130 capa.cny,‘small 33
1ertia
Medium
2500 | 3000 | 600 |EMSI3ISIM-1 5, capacity, 46 4T152 B
25T-xxxA R
medium inertia
1500w Medium
EMS-13152M- .
1500 | 2000 | 10.00 15 Toxxx A 130 cAapacAlly,‘ 34
medium inertia
Medium
EMS-13202M- .
2000W | 2500 | 3000 7.70 25ToxxxA 130 meziﬂ:cil:ima 47
Modiom 4T202 B
Ul
EMS-13232H- R
2300W | 1500 | 2000 | 15.00 15ToxxxA 130 capgcny,‘ large 35
1nertia
Medium
EMS-13262M- X
2600W | 2500 | 3000 10.00 25 ToxxxA 130 CfipdC-lly, . 36
medium inertia
Medium
EMS-18272H- R
2700W | 1500 | 2000 | 17.20 15ToxxxA 180 capgcny,_large 48 4T302 C
inertia
Medium
EMS-18302H- R
3000W | 1500 | 2000 | 19.00 15ToxxxA 180 capgcny,_large 49
inertia
Medium
3800W | 2500 | 3000 | 15.00 |EMS:13382L21 4, capacity, small | 38
ST-xxxA R .
inertia
Medium
4300w | 1500 | 2000 | 27.00 | EMSI8432M- | 0, capacity, 39 4T442 C
15T-xxxA . . .
medium inertia
Medium
4500w | 2000 | 2500 | 21.00 | EMSI8432M- | 0, capacity, 50
20T-xxxA . . .
medium inertia
Medium
5500w | 1500 | 2000 | 35.00 | EMS-18352M-1 0, capacity, 51 4T552 C
15T-xxxA . . .
medium inertia
Medium
7500w | 1500 | 2000 | 48.00 | EMSI8TIM- 1 g capacity, 52 4T752 D
15T-xxxA

medium inertia
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2.5 Cable mode

2.5.1 Servo motor main circuit cable

Motor mode

Servo motor main circuit cables

L=3.0m

L=5.0m

L=10.0m

EMS-04101L-30S-xxxA
EMS-06201L-30S-xxxA
EMS-06201M-30S-xxxA
EMS-06401L-30S-xxxA
EMS-06401M-30S-xxxA
EMS-08401H-30S-xxxA

EN-D201-3

EN-D201-5

EN-D201-10

EMS-08731H-20S-xxxA
EMS-08751L-30S-xxxA
EMS-09751H-30S-xxxA
EMS-08102L-255-xxxA
EMS-08122L-30S-xxxA

EN-D202-3

EN-D202-5

EN-D202-10

EMS-13102M-25S-xxxA
EMS-13102H-10S-xxxA
EMS-11152M-30S-xxxA
EMS-13152M-25S-xxxA
EMS-13152H-15S-xxxA
EMS-11182L-30S-xxxA
EMS-13202M-25S-xxxA
EMS-13102M-25T-xxxA
EMS-13102H-10T-xxxA
EMS-13122L-30T-xxxA
EMS-13152M-25T-xxxA
EMS-13152M-15T-xxxA
EMS-13202M-25T-xxxA
EMS-13232H-15T-xxxA
EMS-13262M-25T-xxxA

EN-D211-3

EN-D211-5

EN-D211-10

EMS-13262M-258-xxxA
EMS-15302M-20S-xxxA
EMS-18302H-15S-xxxA
EMS-13382L-25T-xxxA

EN-D212-3

EN-D212-5

EN-D212-10

EMS-18272H-15T-xxxA
EMS-18302H-15T-xxxA

EN-D223-3

EN-D223-5

EN-D223-10

EMS-18292H-10S-xxxA
EMS-18432M-15T-xxxA
EMS-18452M-20T-xxxA
EMS-18552M-15T-xxxA

EN-D221-3

EN-D221-5

EN-D221-10

EMS-18752M-15T-xxxA

EN-D222-3

EN-D222-5

EN-D222-10
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2.5.2 17 bit. 20 bit and 23 bit encoder cable

Servo motor main encoder cables

Base No.
L=3.0m L=5.0m L=10.0m
Base not more than 90 EN-M601-3 EN-M601-5 EN-M601-10
Base not more than 110 EN-M611-3 EN-M611-5 EN-M611-10

2.5.3 2500 line encoder cable

Servo motor encoder cables

Base No.
L=3.0m L=5.0m L=10.0m
Base not more than 90 EN-M602-3 EN-M602-5 EN-M602-10
Base not more than 110 EN-M612-3 EN-M612-5 EN-M612-10

2.5.4 Spare parts of communication cable

Cable type Description Mark
EN-M701 Servo drive PC communication cable

EN-M702 Keyboard parameter copy cable

EN-M401 Servo drive multi-stage parallel communication cable

EN-M404 Servo drive communication terminal matching resistor plug

EN-M403 Servo drive Modbus communication cable

EN-M402 Servo drive CAN communication cable

2.6 Servo system wiring diagram

The servo drive is directly connected to the industrial power supply and is not isolated
by a power supply such as a transformer. To prevent cross-electric shock accidents in the
servo system, use a fuse or wiring breaker on the input power supply. Since the drive does
not have a built-in grounding protection circuit, in order to make a safer system, please use
an earth leakage circuit breaker that is both overloaded and short-circuit protected, or a
dedicated earth leakage circuit breaker that is equipped with a ground wire protection.

It is strictly forbidden to use the electromagnetic contactor for motor operation and stop
operation. Since the motor is a large inductive component, the instantaneous high voltage
generated may break through the contactor. Please pay attention to the power supply
capacity when external control power supply or 24Vdc power supply. Especially when
powering several drives or multi-way brakes at the same time, insufficient power supply
capacity will result in insufficient supply current and failure of the drive or brake. The brake
power supply is a 24V DC voltage source. The power needs to refer to the motor model and
meet the brake power requirements.
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Power three phase 220/380Vac

The circuit breaker for wiring is used to
protect the power line, and the circuit is
cut off when an overcurrent occurs.

The noise filter is equipped with a noise
filter to prevent external noise from the
power line.

Electromagnetic contactor
Turn the servo power on/off.
Please install when using
Surge suppressor.

Servo drive multi-machine

X3] f parallel communication cable

X4 Servo drive PLC communication cable

Tt
L=
Fooes

‘When the braking resistor bus capacitor is Servo drive analog monitoring cable
insufficient, the P-C terminal is Servo drive input/output cable
connected to the external braking resistor.

(Users need to bring their own)

E
~ © 0 6 o

Servo motor encoder cable

Brake power supply

24Vdc voltage source,

On the servo motor

Used when holding the brakes.

Electromagnetic contactor

Brake control signal,

Turn the brake power on/off’

Install a surge suppressor when using

Fig.2-7 Servo system wiring
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3 Installation

3.1 Installation of Servo Drive

3.1.1 Installation environment

(1) Please install Servo Drive indoor place with good ventilation and temperature
requirements within - 10 °C to 40 ‘C.When temperature over 40 ‘C, external forced
cooling or de-rating use needed. Preheat treatment needed when temperature below
-10°C;

(2) Forbid to install in the place of direct sunlight, dust, floating fiber and metal powder.

(3) Strictly prohibited to install in places with corrosive and explosive gases;

(4) Humidity should less than 95%RH and without condensation;

(5) Vibration less than 5.9 m/s? (0.69);

(6)Please keep away from electromagnetic interference source and other electronic
equipment sensitive to electromagnetic interference;

(7)Pollution degree of installation site: PD2;

3.1.2 Installation Precautions

(1) Installation Method
Make sure the installation direction is vertical to the wall. Cool theservo drive with
natural convection or via a cooling fan. Please fix the servo drive securely on the mounting
surface via two to four mounting holes (number of such mounting holes depends on the
capacity of the servo drive).
TAir

outlet
Air outle Air outle
>100mm

>i5mm - >15mm Z
= - [ /
Z
Z
Z
i Z

>20mm
i i Airinlet
Air inlet >100mm e

TAir

outlet
Fig.3-1 Servo Drive installation diagram
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When installing, please make the front of the servo drive (the actual installation face of
the operator) toward the operator and make it vertical to the wall.
(2) Cooling
As shown infig.3-1, Please keep sufficient clearances around the servo drive to ensure
cooling by cooling fans or natural convection. Install cooling fans above the servo drive to
avoid excessive temperature rise and maintain even temperature inside the control cabinet.
(3) Installation Side by Side
When installing servo drives side by side, please keep at least 15 mm between two
servo drives (if installation space is limited, please leaving no space) and Leave more than
100mm space on each side of the longitudinal.
(4) Grounding
Be sure to ground the grounding terminal, otherwise there may be a risk of electric
shock or malfunction due to interference.
(5) Requirements of cable direction
Please mount the drive with cable outlet facing downwards as show in Fig.3-2 to avoid
liquid flow into the drive across cable when some liquid attached to the cable.

@rve 20v

g e 1]

T & - § %

Fig.3-2 Servo Drive cable direction diagram
3.2 Servo Motor installation

3.2.1 Installation Location

(1) Please do not use this product in the vicinity of environment with corrosive or
inflammable gases or combustible goods, such as hydrogen sulfide, chlorine, ammonia,
sulfur, chlorinated gas, acid, soda and salt;

(2) Use the servo motor with oil sealing when the motor is to be used in a place with
grinding fluid, oil spray, iron powder or cuttings;

(3) Keep the servo motor away from heat sources such as furnaces;

(4) Do not use the servo motor in an enclosed environment. Working in the enclosed
environment will lead to high temperature of the servo motor and shorten its service life.
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3.2.2 Enviro

nment Conditions
Table 3-1 Installation Environment

Item

Description

Use ambient temperature 0~40°C (non-freezing)

Use environment

humidity 20%~90%RH (no condensation)

Storage temperature -20°C~60°C (Peak temperature ensurance: 80°C for 72 hours)
Storage humidity 20%~90%RH (no condensation)
Vibration Below 49m/s’
Impact Below 490m/s
Protection level IP65 (IP67need to be customized )
Altitude <1000m, de-rated using when the altitude is above 1000 m

3.2.3 Installation Precautions

Table 3-2 Installation Precautions

Item Description

Rust-proof Wipe up the antirust agent at the motor shaft extension before installing the servo motor, and

treatment then take rust-proof treatment.
Do not strike the shaft extension during installation,
otherwise the internal encoder will damage.
(1) Use the screw hole at the shaft extension when mounting a pulley to the servo motor shaft
with key slots. To fit the pulley, insert a double-end screw into the screw hole of the shaft, put
a washer against the coupling end, and then use a nut to push the pulley in..

Encoder (2) For servo motor shafts with key slots, use screw holes on the shaft end to install. For the

Precautious

servo motor shaft without key slots, please use friction coupling or the like.

(3)When removing the pulley, use a pulley remover to protect the shaft from suffering severe
impact from load.

(4) To ensure safety, install a protective cover or similar device on the rotary area such as the
pulley mounted on the shaft.

Screw

Washer

Flange coupling
pulley

Alignment

Use the coupling for mechanical connection and align the axis of the servo motor with the
axis of the equipment. When installing the servo motor, make sure that alignment accuracy
satisfy the requirement as described in the following figure. If the axes are not properly
aligned, vibration will be generated and may damage the bearings and encoder.

measure the distance at four different positions on the
circumference. The circumference. The difference
between the and mini measurement:
must be 0.03mm or less.
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Installation . . .
. The servo motor can be installed horizontally or vertically.
direction
(1) Do not submerge the motor/cable to water or oil;
(2) Confirm the IP level of the servo motor when using it in a place with water drops (except
for the through-shaft section). Flange face
through-shaft section Cindicates the
clearance of the shaft extension
portion from the motor end face)
Drive shaft
. For applications with some liquids, please mount the motor with cable outlet facing
Oiland downwards as show in the following figure to avoid liquid flow to the servo motor across
moisture cable.
countermeasure

(3) In the environment where the through-shaft section is exposed to oil drops, please use a
servo motor with oil sealing;

The using conditions of the servo motor with oil sealing:

(Make sure that the oil level is lower than the oil sealing lip during using;

(@Prevent oil accumulation on the oil sealing lip when the motor is installed vertically
upward.

Stress status of
cables

Do not bend or apply tension to the cables, especially the signal cables whose core wire is 0.2
mm or 0.3 mm which is very thick. So do not pull the cables tightly during wiring.

The treatment
of connectors

About connectors, please observe the following precautions:

(1) When connecting the connectors, make sure that there is no waste or sheet metal inside
the connectors.

(2) Connect the connectors to the power cable side of the servo mot or first, and make sure
that the grounding cable of the power cables is reliably connected. If the connectors are first
connected to the encoder cable side, the encoder may become faulty due to the potential
differences between PE terminals.

(3) Make sure the pins are correctly arranged during wiring.

(4) The connectors are made up of resins. Do not strike the connectors to prevent them from
being damaged.

(5) Hold the servo motor body during transportation when the cables are well connected,
instead of catching the cables. Otherwise, the connectors may be damaged or the cables may
be broken.

(6) If bent cables are used, please note that do not attach stress on the connectors during
wiring. Otherwise it may lead to connectors broken.
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4 Wiring

4.1 Servo drive terminals and pins description

‘ No

IR

[Signal] &V | o | ™ | R |

1
e — AGND
oD 1| uston- [16] RO+ [31] P20
A N g:; X3 Roserve 2| BstoN+ [17] PBo-  [32] Pzo+
1o} RS185+ 3 | HPULSE- |18 PAO+  [33] AT1
CHANGE RS485- 4 | HPULSE+ |19 PAO- |34 AL2
O g:] X4 Roserve 5| oNp 20| 5V 35| A01
LiC Lic E- v - -
e | oL 6| PuLSE- |21 a02 36| DO4
L2C . — — Py ’ P
Al o 7| PuLsE+ |22 D04 37| D02+
L1 LT 8|sten- [23[po2- |38 pos+
12 |E54 - A
L2 § ) %02 L 9| sIoN+  |24| D03~ 39| D05—
. : 16
L3 L3 2a2 coq 10| opC 25| D05+ |40| COM-
— o s pyee
L1 o (. %0 11| pI8 26 D01+ |41] 247
= oo |—=1z[ comr 27| po1-  [az[pI6
o O %% o 13| p15 28| D17 43| D14
°q° o~ o
@ Q) ' ] °es a2 14| D12 29| DI3 44/ 7
et 0% oo
B () == %0 15] p11 30| 6ND
— B &4 - a5
[ i x2 © ofe
E U S Q —
I A =]
v . =8 \fl%?ﬁ 1] A+ 6|7+ 11 | V+/SD+
o °o° 2| A- 7|7~ 12 | v-/SD-
X6 050
ouo 3| B+ 8| v+ 13 | W
050 4] B- 9| u- 14| ¥
;iﬁjﬁi; 5|5V 10( GND 15 | Reserve
= ICase| Grounding

Fig.4-1 Servo Drive terminal pin profile




Wiring

4.2 Wiring of Servo Drive Main Circuit

4.2.1 Main Circuit Terminals description

[Fooocoo || cosoe |
o |

Lic[[@] Lic[&p]

\; L2C :\ ) \: Lac| (@]
L[] L1 |[é]

L2 [p] L2 [[P]

’3 L3 |[p] L3 [[P]
) |[P] -1 [[@]

) |[P] -2 |[]

RB |[ €D ) |[B]

B[] B |[]

U [D] [B]

v [e] v [[€]

[D] v |[&B]

[ re [eB] Pt [
B Type C Type D Type

Fig.4-2 Servo Drive terminal block arrangement

Table 4-1 Names and functions of main circuit terminals of Servo Drive

Terminal Terminal Name Terminal Function
Symbol
Main circuit single phase 220V power
1PH 220V:100W~750W input. Can be connect to any two of
o ) L1. L2, L3.
L1, L2, L3 Main Clr::;;?s:r:r nput 3PH 220V:1000W~3000W Main circuit three phase 220V power
input, Connectto L1, L2, L3.
3PH 380V: 1000W~7500W Main circuit three phase 380V power
input, Connectto L1, L2, L3.
LIC. 12C Control power input Control circuit power input, Please refer to the rated voltage on the
terminals nameplate.
Connect an external regenerative
1PH 220V:100W~400W resistor between (+) and B if the
braking capacity is insufficient.
Terminal RB and B are shorted by
RB. B. (+) Terminals f01j conne.cting default. When the braking capacity is
external braking resistor 1PH 220V:750W; insufficient, please make the circuit
3PH 220V:1000W~3000W | between RB and B open(remove the
3PH 380V:1000W~7500W | jumper between RB and B), and
connect an external braking resistor
between RB and B.
N Common DC bus The common DC bus terminal can be connected together when
terminal multiple servo drives are used in parallel.
U. V. W Servo motor Servo motor connection terminals connect to the U, V and W of servo

Connection terminals

motor.
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Terminal -1 and -2 are shorted by default. Please remove the shorting
Terminals for connecting | stub and connect external reactor between -1 and -2 when need to
external reactor suppress high power harmonics. Meanwhile terminal -1 and (+) could

achieve in parallel busbar connection.

Respectively connect to the ground terminal of the power supply and
Ground

the servo motor.

4.2.2 Wiring of braking resistor

Fig.4-3 External braking resistor connection diagram

Precautions for braking resistor wiring:
(1) Please remove the short connection between (+) and (-) when using the external

braking resistor. Otherwise it will lead the braking tube damage due to over-current;

(2) Do not connect the external brake resistance directly to the bus terminal (+), (-), or it

may cause explosion or fire;

Do not select any resistor lower than the minimum resistance value, Otherwise, Er.103

will alarm or damage the Servo Drive;

Ensure that the parameters related to the braking resistor [F01.16],[F01.17] and

[F01.18] are accurately set before using the servo drive;

3
€))

(5

(Z

Note

Install the external braking resistor on incombustible objects like metal.

Please refer to section "2.2.5 specification of brake resistor" for selection and usage

of brake resistor.

4.2.3 Recommended Models and Specifications of Main Circuit
Cables

Table 4-2 Servo Drive Current specification

. Rated Output Current | Max. Output current
Servo Drive case and model Recommended Cable
(A) @A)
ESS200P-2S101 1.1 33 18AWG
A Type
ESS200P-25201 1.5 4.5 18AWG
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ESS200P-2S401 2.7 8.1 18AWG
ESS200P-2S751 39 11.7 16AWG
ESS200P-2T102 52 15.6 16AWG
ESS200P-2T152 7.5 22.5 16AWG
B Type
ESS200P-4T102 2.8 8.4 16AWG
ESS200P-4T152 4.0 12 16AWG
ESS200P-4T202 5.5 16.5 16AWG
ESS200P-2T202 9.5 28.5 16AWG
ESS200P-2T302 13.0 39 13AWG
C Type ESS200P-4T302 7.5 22.5 16AWG
ESS200P-4T442 10 30 13AWG
ESS200P-4T552 12 36 13AWG
D Type ESS200P-4T752 21 63 10AWG

4.2.4 Example of power supply wiring

(1) Single phase 220V power supply models: ESS200P-2S101. ESS200P-2S201.
ESS200P-2S401. ESS200P-2S751

Single phase 220Vac

200P Servo Drive
L1C .
Lac v
V
W
) & |
(+) !
|
|
B X6 |
|

main circuit

power input @
ﬁ\v¥ — contact or

| 1KM

L1
T I 24 ALM-

suppregsor

CoM

Servo drive alarm 1D 24V
output relay 1Ry
77777 &) ALM+
| I
| g | Servo drive
| | Alarm
|

| Signal output

Alarm
Indicator

Fig.4-4 Single phase 220V Main Circuit wiring
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(2) Three phase 220V power supply models: ESS200P-2T102. ESS200P-2T152.
ESS200P-2T202 and ESS200P-2T302

Three phase 220Vac
[
(
Noise Filter 200P Servo Drive
L1C
L2c
U
v
'
)
N @) S |
op I
Button I: RLE %6 !
I
J Main circuit |
Run P\ ¥¥ 4 | power input
tact
Buttort ﬁ \ : v
Surge 4‘L $\— L1
Shppressor 1 L2
,,,,,,, \ L3 AM-———,
COM
Servo drive alarm D
output relay 1Ry mv
,,,,, @ ALM+
: £ : Servo drive
Alarm | | alarm signal
|

Indicator | output

Fig.4-5 Three phase 220V Main Circuit wiring

(1) 1KM: electromagnetic contactor, 1Ry: relay; 1D: flywheel diode.
E‘,_) (2) DO set as alarm output (ALM+/-) ; When the servo drive gives alarm, the power
Note supply would be cut off automatically and the alarm indicator will light.
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(3) Three phase 380V power supply models:ESS200P-4T102. ESS200P-4T152.
ESS200P-4T202. ESS200P-4T302. ESS200P-4T442. ESS200P-4T552.
ESS200P-4T752

Three phase 380Vac
\ (\ \
Noise Filter 200P Servo Drive
L1C
L2C
U
5 \
) I
(+) @ !
e 1
B X6 |
I

Main circuit
power input
% 1KM

L1

L2
3 AM-———,

Servo drive alarm 24V
output relay 1Ry
&5} ALM+

| %
[ -
| 5 | Servo drive
% i Alarm | | alarm signal
Indicator : routput

Fig.4-6 Three phase 380V Main Circuit wiring

E’r’ Only D type case has -1 and -2 terminal.
Note
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4.2.5 Precautions for Main Circuit Wiring

(1) Do not connect the power supply cables to the output terminals U, V and W. Otherwise

(2

(3

4

3

it will lead to the servo drive damage.
When using built-in braking resistor, RB and B must be shorted (they have been
connected with a short wire before delivery).
-1 and -2 are shorted connection by default. When need to be restrict higher harmonic
from the power, please remove the shorten wire and connect a DC reactor between -1
and -2.
When placing cable bundle in a pipe, Please consider the allowable current reduction
rate due to poor heat dissipation conditions.
When the temperature in the cabinet is higher than the temperature limit of the cable,
please choose cable with a higher temperature limit, and PTFE wire is suggested.
Please pay attention to the thermal protection of the cable when the surrounding is
low-temperature environment. The surface of the cable is prone to hardening and
breaking under the low-temperature environment.
The bending radius of the cable should be more than 10 times of the outer diameter of
the cable to prevent the inner core of the cable from breaking due to long-term
bending.
Select and use cables of rated voltage above 600 VAC and rated temperature above
75°C.Under the 30°C ambient temperature and normal cooling conditions, the
permissible current density of the cables shall not exceed 8 A/mm2 when the total
current is below 50 A. When the total current is larger than 50A, the current density
should not exceed 5A/mm?. For high ambient temperature and cables are bunched
situations, the permissible current should be adjusted properly. The permissible
current density (A/mm?2) is calculated as follows:
Conductor allowable current density = 8 X Current reduction coefficient of conductor

X Current compensation coefficient

Allowable current density :\/( Max.allowable temperature of cable—ambient temperature)/30

Table 4-3 Current reduction coefficient of conductor

Number of Cables in Current Reduction
’ﬂ the Same Duct Coefficient
<3 0.7
4 0.63
2 Cable 5~6 0.56
7~15 0.49

(6) Do not connect the braking resistor between DC BUS terminals + and - . Otherwise it

may lead to fire.
Do not cross or bundle the power cables and signal cables together from the same
pipe. They should be separated by more than 30cm to avoid interference.

(7) High voltage may still remain in the servo drive when the power supply is cut off. Do
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(8) Do not frequently turn ON and OFF the power supply. If the power supply needs to be
turned on or off repeatedly, make sure that the time interval is at least one minute. The
servo drive parts contain capacitor, high charging current will flows for 0.2 seconds
when the power supply is turned OFF. Frequently turning ON and OFF the power
supply will deteriorate performance of the main circuit components inside the servo
drive.

(9) Use a grounding cable with the same cross-sectional area as the power cable. If the
cross-sectional area of the power cable is less than 1.6 mm2, please use 2.0 mm2
grounding cable.

(10) Ground the servo drive reliably.

(11) Do not power on the servo drive when any screw of the terminal block or any cable
are loose. Otherwise fire may occur easily.

4.2.6 Specifications of Main Circuit Peripheral Parts

The recommended circuit breaker and electromagnetic contactor:
Table 4-4 Recommended circuit breaker and electromagnetic contactor models

Main Circuit Servo Drive Recommended circuit breaker R :o:t:letf: gnetic
Power models
Current (A) | Schneider Model | Current (A) [ Schneider Model
ESS200P-2S101 3 OSMC32N3C3 9 LC1 D09
Single phase ESS200P-2S201 4 OSMC32N3C4 9 LC1 D09
220V ESS200P-25401 6 OSMC32N3C6 9 LC1 D09
ESS200P-28751 6 OSMC32N3C6 9 LC1 D09
ESS200P-2T102 6 OSMC32N3C6 9 LC1 D09
Three phase ESS200P-2T152 10 OSMC32N3C10 9 LC1 D09
220V ESS200P-2T202 10 OSMC32N3C10 9 LC1 D09
ESS200P-2T302 16 OSMC32N3C16 12 LC1 D12
ESS200P-4T102 3 OSMC32N3C3 9 LC1 D09
ESS200P-4T152 6 OSMC32N3C6 9 LC1 D09
Three phase ESS200P-4T202 6 OSMC32N3C6 9 LC1 D09
180V ESS200P-4T302 10 OSMC32N3C10 9 LC1 D09
ESS200P-4T442 16 OSMC32N3C16 12 LC1 D12
ESS200P-4T552 16 OSMC32N3C16 12 LC1 D12
ESS200P-4T752 25 OSMC32N3C25 18 LC1 D18
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4.3 Wiring of Power Cables between Servo Drive and Servo
Motor

Al
| Lot
T @

—
_

=

Fig.4-7 Example of servo drive output and servo motor connection
Table 4-5 Connectors of power cables on servo motor side

Base
Connector Appearance Terminal pin distribution N
0.
Pin No. | Signal name 40
Telof, |
2 \
See from [ J 3 W 80
(his sideyy H 4 PE 90
Plastic case: AMP 1-172159-9; Terminal: 170362-1
See from Pin No. | Signal name
this sideyy | ' PE 110
2 U 130
3 \
150
4 W
Pin No. | Signal name
See from 1 PE
3 \
n W 180
Model: YD32K4TSJ
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4.4 Wiring of Servo Drive and Servo Motor Encoder Cables

Fig.4-8 Example of connecting encoder signal cables

Table 4-6 Bus absolute encoder cable connector

B
Connector Appearance Terminal pin distribution ;se
0.
% Pin No. | Signal name
1 PE 40
EEE] o |
3 E+
Q@
See from D ] 4 SD- 80
this sidg [ (@] 1 5 ov 90
6 SD+
= T
Plastic case: AMP 1-72161-9; Terminal: 170361-1
Pin No. | Signal name
1 PE
See from 2 E- 10
this side 3 Et+ 130
‘5‘ 503‘ 150
6 SD+ 180
7 5V
Model: YD28K7TSJ
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Table 4-7 ESS200P Series incremental photoelectric encoder cable connectors

Base
Connector Appearance Terminal pin distribution =
0.
= Pin No. i‘fl':;l Pin No. i’ag::;l
T o e A
) 2 5V 10 v+
] 3 oV 11 Wi ;’8
o e e [
@] [+ ToT T
E 7 7+ 15 W-
8 U-
Plastic case: AMP 1-172163-9; Terminal: 17D361-1
Pin No. | Signal Pin No. Signal
name name
1 PE 9 Z-
See from | 2 5V 10 U+ 110
this side z /Ox\i }; \‘:’ 130
+
5 B+ 13 U- 150
6 7+ 14 V- 180
7 A- 15 W-
8 B-
Model: YD28KI15TSJ

Precautions for cable wiring:

(1) Ground the servo drive and shielded layer of the servo motor reliably. Otherwise the
servo drive will report a false alarm.

(2) Do not connect cables to the reserved pins.

(3) Please consider voltage drop caused by the cable resistance and signal attenuation
caused by the distributed capacitance when determine the encoder cable length.
Twisted-pair cable of size 26AWG or above (as per UL2464standard) and with a
length within 10 m are recommended. For longer cable requirement, the cable
diameter should be appropriately increased, as shown in the following table:

Table 4-8 Recommended cable

Wire diameter size Q/km Allowed Cable Length (m)
26AWG(0.13mm?) 143 10.0
25AWG(0.15mm?) 89.4 16.0
24AWG(0.21mm?) 79.6 18.0
23AWG(0.26mm?) 68.5 20.9
22AWG(0.32mm?) 543 26.4

40




Wiring

4.4.1 Wiring of Absolute Encoder

(1) Installation of the Battery Box:
Battery box parts: ESS-C100, including:
Plastic case : 1 unit
Battery: 1 unit (3.6V, 1800mAh)

Installing
position and
hole

Fig.4-9 Installation example diagram of the Battery Box for the Absolute Encoder
(A Type case)

position and
hole

Fig.4-10 Installation example diagram of the Battery Box for the Absolute Encoder
(B Type case)

Installing
position and hole

Fig.4-11 Installation example diagram of the Battery Box for the Absolute Encoder
(C Type case)
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Installing
position and hole
—

Fig.4-12 Installation example diagram of the Battery Box for the Absolute Encoder
(D Type case)

(2) Removing the battery box

The battery may have leakage after a long-time use, so please replace it every two years.
Remove the battery box in steps which reverse to the above steps . When closing the battery
box cover, prevent the connector cables from being pinched. Avoid clamping the connector
cable while closing the battery box cover:

If the battery is used incorrectly, it may result in battery leakage which corrodes the
components or causes battery explosion. Please observe the following precautions:
(1) Place the battery with correct +, - polarity.

(2) Leaving a battery that has been used for a long time or is no longer useful
inside the device can cause battery leakage. It not only corrodes surrounding
components but also give rise to the danger of short circuit due to its electrical
conductivity. If so, please replace the battery periodically (recommended
period: every 2 years).

A (3) Forbid to disassemble the battery as the electrolyte from flying out which
resulting in the risk of personal safety accidents.

(4) Forbid to put the battery into fire. Putting the battery into fire or heating it can
create a risk of explosion.

(5) Forbid to make the battery short circuit and strip the battery tube. If connect the
+ and — terminal of the battery by metal and so on, it may cause a high current
to flow which not only weakening the battery power but also probably causing
explosion of the battery due to severe heating.

(6) Forbid to charge the battery.

(7) Dispose the replaced battery according to local regulations.

(3) Battery Selection
Please refer to the following table to select an appropriate battery:
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Table 4-9 Battery description for absolute encoder

Rated value

Battery Spec. Item and Unit Condition
Min. Typical Max.
External battery voltage (V) 32 3.6 5 In standby mode (Note 2)
Circuit fault voltage (V) 2.5 2.7 2.9 In standby mode
Battery alarmvoltage (V) 2.85 3 3.15
- 2 - Normal operation (Note 1)
- . In standby mode, axis
Circuit consumption current - 10 - .
Output: (Ma) static
a
3.6V 2500mAh %0 In standby mode, axis
rotating
Batt si
atiery using . 0 - 40 Same temperature
Temperature (‘C) .
Batt " : - requirements as motor
attery storage femperature -20 - 60 ambient temperature

©

The above data is measured under the 20°C ambient temperature.

(Note 1: During normal operation, the absolute encoder supports one-turn or
multi-turn data counting and transmitting / receiving. After connecting the absolute

encoder properly, turn on the power to the servo drive, the encoder will enters
normal operation state and transmits/receives data after a delay of about 2s. When
E) the encoder switches from standby state to normal operation state (power turned
on), it needs the motor speed not exceed 10 RPM. Otherwise, the servo drive will
Note give error and you need to power on the servo drive again.
Note 2: Standby mode: The servo drive without power and the external battery is
used for multi-turn data counting. In this case, data transmitting/receiving is in stop
state.

(4) Theoretical battery life
Assume that:
Normal operation time of servo drive during each day: T1, Motor rotating time after
power-off of servo drive: T2, Motor rotating stop time after power-off: T3 (Unit: hour)

Example:
Table 4-10 Theoretical battery life of absolute encoder
Item Time Arrangement 1 Time Arrangement 2
Days in one year with different operating 113 5
conditions (Days)
T1 (H) 8 0
T2 (H) 0.1 0
T3 (H) 15.9 24

Yearly consumption = (8Hx2uA-+0.1Hx80uA+15.9Hx10uA) x 313 + (O0Hx2uA-+
OH*80uA+24Hx10uA) %52 =~70mAH

Theoretical battery life=Battery capacity/ Yearly consumption=2600mAH/70mAH=37.1
Years
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(5) Wiring of absolute encoder battery box and signal wires

AC $ERVO DRIVER

TYPEESSZ0025401
27A4000

[ —————

INPUT: 1PH AC 200-240 50f0H.
‘OUTPUT: 3PHAC 0-240V 0400Hz.

SN:

{ T —c 11

Fig.4-13 Wiring of absolute encoder battery box and signal wires diagram

(1) Store the battery box in required ambient temperature and ensure the battery is in
E reliable contact and has sufficient capacity. Otherwise, position information loss may
occur in the encoder.
Note (2) About the battery positive and negative connection, please refer to the mark on
wires.
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4.5 Wiring of control signal terminal XS5 in Servo Drive

[ ] X85 4 %
28 HH
L, =, (5,
MENU A’JY <« SET L
]
Egiﬁj :
CHANGE
R g::] X4 1] usion- [16] pBo+ |31 Pz0-
Lic g_J 2 [ usteN+ |17| PBO- |32 P70+
L2C SO ~ 3 | HPULSE- |18] PAO+  |33] ALl
L1 X1 O~ -
= 4| npuLse+ [19] pao-  [34] a12
L2 5] 6 [20]5v 35| A01
L3 o°e - ;
S R 6| PULSE- |21] A02 36| D04~
© 7| PuLsE+ |22| D04+ |37] DO2+
seof| X8 8] sioN-  [23[po2-  [38] D03+
F©7 9|sioN+  |24|po3-  [39] pos-
O see 0] orc |25 D05+ |a0] cou-
) - ° 11| p18 26| D01+ |41] 24V
5 Sl v 12| cowr |27|po1-  |42| 16
v = 13| DI5 28| DI7 43| D14
v %f" =i 1] p12 29| D13 4] cz
ol 15| DI1 30{ GND
X6
A @

Fig.4-14 Pin layout of control circuit terminal connector of servo drive

E’ (1) X5 terminal is three rows of GHK DB44 terminal.

(2) 24AWG to 26AWG cables are recommended.

Note
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-
1[Standard wiring of specd control mode
Anilog (i A1, 33
speed T i

Positive
analog: A2 34
torque limit [ GND . 30

Servo Drive

|
I
I
'
|
I
I
|
I
I
|
|
|
'

AO1 %
I
! 1 oo [
I 1
! Internal 24 V power supply. !
! for open-collector output OF’L»E_Q‘%% ! po2
! puLs  PULSEX|7 2400 ' onp 1] %
! [CW phase Al puLsE- |6 = < v
I I
! Low-speed pulse | 24KQ ! 3
| position reference 2.4KQ !
I i
! SIGN SIGN+|9 2400 !
! [CCW phase B] gion |8 D@ '
i | 26 | DO1+
. HPULS {3l HPULSE+|4 | @L
1 High-speed | | cw phase A7 [T HeuLse:[3 | |
P e ] !
I position ' 37 D02
| reference | | ppuLs A HsioN+ |2 | 23 | b0z
1 MaxAMHz cow phase 6] [ hsien 1 1 !
| v | 38 ) D03+
| GND| 5 i ‘@ DO3-
| GND47 & !
! $ | 22 | poar
[ R fpo4r
6 oos
-
I 25 | DOS*

a0 | pos-

Analog .
torque” T

I
I
I
1
| v Encoder pulse
| frequency demultiplication
| differential output
| Positive
| analog: " <’><1e PAO+ )
1 Max. speed limit Phasc A
19 PAO- ase
i v/ J Output
.
16 ) PBO+| n Phase B
hase
17_) PBO- v/ i Output
32 | PZO+! p PhaseZ
ase
a1 Lpzo- i l Output
\U
30 J GND
GND
< " <
44 pcz Encndcr]ph seZ
30 GND Open-collector
F—— — output
GND
Y
120 4gy
COM- 40 30
GND

PE shield connccted
to connector housing

Fig.4-15 Wiring of three control modes
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4.5.1 Position Command Input Signals

Table 4-11 Position command signal description

Signal Pin No. Function
Pulse input format:
PULSE+ 7 Low-speed pulse command —
Direction + Pulse
PULSE- 6 input mode: Phase A . B orth .
SIGN+ 9 @ Differential drive mode | |12 /- B orthogonality
pulse
SIGN- 8 2 OC mode
CW/CCW pulse
Position HPULSE+ 4 Hishsoeed ke
-spee 3 se input
command HPULSE- 3 igh-speed command pulse inpu
HSIGN+ 2 Hish d d pulse input
igh-speed command pulse inpu
HSIGN- 1 E-sp P P
OPC 10 External power input terminal of pulse command
GND 30 Ground of signal

The command pulse and direction output circuit on the host device side can be selected

in differential drive output and OC output. The maximum input frequency and Min. pulse

width as showing in the following table:

Table 4-12 Correspondence between pulse input frequency and pulse width
Pulse mode Max. Frequency (pps) Min. Pulse Width (us)
Low Differential 500k 1
speed ocC 200k 2.5
High-speed differential 4aM 0.125

(2

Note

to pulse receiving error in the servo drive.

If the output pulse width of the host device is smaller than the Min. value, it will lead
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4.5.1.1 Low-speed pulse command input

(1) Differential drive mode

48

Host Device

Servo Drive

%

i=

%

i=

GND é7

- orc %
/ N b
LN PULSE+},7 2400
[ |
|
L) PULSE~ 6
! I
! |
I i
! |
b
|
! i
L STGN+ 9 2400
| —
| |
L SIGN- 8
! |
! |
! |
! i
! I
! i
! |
b
| 1 GND (|5
|
Lo <
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(2) OC mode

(D When using the internal 24 V power supply of the servo drive:

Host Device

-

Host Device

Servo Drive
24V
+24V Power Supply | 41
opc |10 2.4KQ
7 PULSE+ | 7 2400
b =
Lo PULSE- ), 6
7
! |
i / )
i
Vo 2,4KQ
! i
P SIGN* 9 2400
Lo =
! /\3 SIGN- |8
! i
1/ ! coM-_ | 40
v
g ¢
A S

Servo Drive

B 24V
’ "\ +24V Power Supply | 41 T
| |
I |
I |
! i
P
! i
i ,
Do opC_ 10 2.4KQ
! |
L PULSE+ [ 7 2400
T z
Lo PULSE- | 6
! |
! i
! i
P
b 2.4KQ

I
! i
f i SIGN+ {9 2400
- .
[ STGN- (8
é COM- | 40
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Wrong wiring: Pin 40(COM-) is not connected, which cannot form a closed-loop
circuit.

Host Device Servo Drive

24V
+24V Power Supply | 41

opc 10 2. 4KQ

7 PULSE+ 7 2400

b -

Y PULSE- 6 :@
| i/

! i

v

oo 2.4KQ

! i

i | SIGN+ |9 2400

! i -

Y SIGN- |8 =

T T

! i
- \

! / ) COM-

A

[

\ S
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(2 When using external power supply:
Solution 1: Using the internal resistor of the servo drive (recommended)

Host Device

Servo Drive

-

Host Device

External 0OV

External+24Vdc 24y
41
opc 10 2.4KQ
PULSE+ |7 2100
>
PULSE- [ 6 >
2.4KQ
240Q
SIGN+ 9
SIGN- /8 i<
CoM-

40

Servo Drive

24V
4
External+24Vdc 2t
|
Exte$a10vl ! orc_ {10 24KQ
T |
|
|| PULSEHL7 2400
Lo =
P PULSE-.}. 6
|
! i
! i
! |
! |
! i
P
|
L SIGw+ |9 2400
b |
b SIGe 8
Lo
COM- 40
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Solution 2: Using external resistor

SIGN+ |9 2400
!
}g
SIGN- |8 *H’

Host Device Servo Drive
24V
b
External+24Vdc
}/ Nooee o
i ’
RL | ! 3 240Q
e 3 Ay PULSERAT T
! >
: / | PULSE-[6 H**
VA
-+ o
i
! i
! |
! i
P
RL | Al
—
|
! i
L]
i |
! i
! i
\ !

% \\J

~
External 0V

Host Device Servo Drive

External+24Vdc
N
/ oPC_ |10
RL AL PULSEr T 2400

|

Y

N

PULSE- .| 6 *H:g
AL SIGN: 9 2400
" -
*g
/ SIGN- 8 *H’
\/ i
‘

N COM- 540

y o0y

~
External 0V
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The selection of R1 according to the following formula:

Voo —1.5
RI+240

=10mA

Table 4-13 Recommended R1 resistance

Vcc voltage R1 resistance The power of R1
24V 2.4KQ 0.5W
12V 1.5KQ 0.5W

Examples of wrong wiring:

Wrong wiring 1: Not connect the current-limiting resistance resulting in burnout of

terminals.

Host Device

[Extern:

al+24Vdc

Servo Drive

24V

Cie
w

External 0V
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Wrong wiring 2: Multiple terminals share same current-limiting resistance, resulting in

pulse receiving error.

Host Device

-

Wrong wiring 3:SIGN terminal not

receive pulses.

Host Device

Servo Drive
24V
st
External+24Vdc
Not use current limit
. resistor separately
4 )
~ — Pt
£ OPC (10
AL PULSE+ 7 300
I iy=
' | ' PULSE-[6
VA
} |
|
! |
I |
! |
b
L ploSIGNt |9 2400
R — -
|| I SIGN- |8 =
o
Lo coM- 40

~
External 0V

54

Servo Drive
24V
Al
External+24Vdc
0PC [ 10
PULSE+ | 7 240Q )
PULSE- | 6 **ﬂ{
240Q
STGN+ — )
-
STON- [ 8 ***(
COM- | 40

e
External 0V

X

connected, resulting two terminals to failure to
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Wrong wiring 4: Wrong terminals connected results in burnout of terminals.

Host Device Servo Drive
24V
Sl
External+24Vde
OC sign: connected to PN )
cified terminal }’ ‘} OPC_ 10
= RL L opLpuLsEr 7 2400
L= T SRR 40¢
e s
N ]~ v i
! i
! i
! i
b
i
! Q
&L : i SIGN+ Lo 2400
= ! / | SIGN- |8 H*:
1= A
[ COM- | 40

~
External 0V ><
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Wrong wiring 5: Multiple terminals share the same current-limiting resistance, resulting
in pulse receiving error.

Host Device Servo Drive A

24V

External+24Vdc

Terminals fonnected with
current limit rgsistors separately| ()p 10
|current limit 0PC

;/ TRL SEr |7 2400
T,‘:/\ PULSE+ | 7 20¢ n
PULSE- | 6 H} =

/ R N 2400
T‘;/\ SIGN+. |9 20¢

SIGN- |8 H*t
ﬁ COM- |, 40

v
External

Servo Drive B

0PC 10

/Rl 5 2400
_ﬁ;/\ PULSE+ | 7 403 -
PULSE- {6 *H

/ :E Y SIGN+L9 2400

SIGN- 8 t;
AL)ﬂ COM- | 40

~
External 0V \/
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Host Device

Servo Drive A

24V
41
External+24Vdc
Terminals not connected
with current limit resistors
separately oPC__ |10
| AL = PULSE+ 7 200
PULSE- .6 *H: ;
L RL - SIGN+ 49 200
SIGN-.[ 8 * ‘ * * ;
COM- [ 40
v
External 0V
Servo Drive B
24V
41
oPC (10
PULSE+ 7 200
PULSE- .}, 6 *H: ;
SIGN+.| 9 2400
SIGN-.[ 8 * ‘ * * ;
COM- [ 40

~
External 0OV
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4.5.1.2 High-speed pulse command input

High-speed reference pulse and symbol signals on the host device side can only be
output to the servo drive via differential drive output.

Host Device Servo Drive

A HPULSE+.), 4

v/ HPULSE-.}, 3 J>
>

<I>§ I HSTGN+ [, 2

/ HSTGN- | 1

GND 5

GND [ ] 5

Please make sure the differential input is 5V. Otherwise the input pulses of the
servo drive unstable, which will cause:
(1) Pulse loss occurs when inputting reference pulses.
E’ (2) The direction is reverse when inputting reference direction.

(3) Be sure to connect the ground of the host device 5V and the servo drive together
Note to reduce noise interference
(4) Please ensure the wire for HPULSE+ and HPULSE-, HSIGH+ and HSIGN- are
twisted-pair.
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4.5.2 Al signals
Table 4-14 Al signal description
Default
Signal . Pin No. Function Description

function

A2 34 Ordinary analog input signal with 12 bit resolution
Analog input All 33 Input voltage: Max.£12V

GND 30 Analog signal input ground

The analog signal input terminals for speed and torque are All and AI2 with 12 bit
resolution. The corresponding voltage values set via group F02.

(1) The range of voltage input:-10V~+10V, 12 bit resolution;

(2) Max. voltage: +12V;

(3) Input resistance: About 9kQ

Servo Drive

~10V~10V
T / About 9kQ
Vv
mE A AI2 |34 5_@
~10V~10V
1 / o | About9kQ
Y s 30 1
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4.5.3 DI/DO signals
Table 4-15 DI/DO signal description
Default
Signal . Pin No. Function description
function
DIl S-ON 15 Servo on
DI2 P-OT 14 Positive limit switch
DI3 N-OT 29 Negative limit switch
DI4 INHIBIT 43 Pulse input inhibited
DI5 ALM-RST 13 Alarm reset
DI6 ZCLAMP 42 Zero speed clamp
DI7 HomingStart 28 Homing Start
DI8 Reserved 11 -
+24V 41 Internal 24V power supply,voltage range:20~28V,
COM- 40 maximum output current:200mA
General | COM+ 12 Power input (12V~24V)
DO1+ S-RDY+ 26
Servo ready
DO1- S-RDY- 27
DO2+ COIN+ 37
Position reached
DO2- COIN- 23
DO3+ ZERO+ 38
Zero speed
DO3- ZERO- 24
DO4+ | ALM+ 22
Fault output
DO4- ALM- 36
DOs+ HomeAttain+ 25 .
- Homing completed
DOs- HomeAttain- 39

60




Wiring

4.5.3.1 DI circuit

DI1 to DI9 circuits are the same. The following takes DI1 circuit as an example.
(1) The host device provides relay output signal:
(D Using the internal 24Vpower supply of servo drive:

Servo Drive

24V
+24V Power Supply | 41

COM+ [ 12

DIL(QUDD 15 4 TkO ﬁ*(

Relaﬁ COM- %)

@ Using external power supply:

Servo Drive Servo Drive
External
+24Vdc
No single power ,
/ 24V
External 24V 124V Power T
+24Vde 441 / 41
~ ]~
T COM+ | 12 coM+ | 12
DI1(CMD1)J 15 4. 7kQ = rel DI1(CMD1) 15 4.7kQ i%tg
7 elay
Relay COM- g
External 0V ><
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(2) The host device provides OC output signal:
(D Using the internal 24Vpower supply of servo drive:

Servo Drive Servo Drive
24V 24V
+24V Power Supply | 41 T +24V Power Supply | 41
PNP
coM+| 12 5 coM+| 12 5
DIL(CMDL)) 15 4,7kQ ﬁﬂ{ DI1(CMDDY 15 ﬁI‘{
NPN
COM- %0 COM- %0
@) Using external power supply:
Servo Drive Servo Drive
24V 24V

External External
oavde ] 24Vde el

PNP
COM| 12 CoM+ |12
DIL(CMD1) 15 4559f}:: DI (CMD1).[15 %gngfi
NPN
COM= %0 External OV COM— >%(3
External 0OV

@) Mixing the using of PNP and NPN inputs is not supported. '
Note
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4.5.3.2 DO Circuit

DOL to DOS circuits are the same. The following takes DO1 circuit as an example.
(1) The host device uses relay input:

Servo Drive

External
5~24 Vdc

Relay

[

26 J,DO1+

External 0OV

E-'_, When the host device uses relay input, a flywheel diode must be installed; Otherwise,
DO terminals may be damaged.

Note
Servo Drive Servo Drive
External External
5~24Vdc 5~24Vdc
Without Relay
e
N —~
26 |, DO1+
External 0V External 0V
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(2) When the host device uses optocoupler input:

Servo Drive

26

64

External
5~24Vdc

Optocoupler

DO1-

External 0V

Servo Drive

26

Without current-limiting
— resistance

)
“Optocoupler

/)

DO1-

External 0V

X

The maximum permissible voltage and current of the optocoupler output circuit inside
the servo drive are as follows:
(O Max. Voltage:DC30V
2 Max. Current:DC50mA
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4.5.4 Encoder Frequency-Division Output Signal
Table 4-16 Encoder freq

uency-division output signal specifications

Default
Signal . Pin No. Function description
Function
PAO+ 18 .
Phase A output signal
PAO- 19 Phase A and B quadrature pulse
PBO+ 16 X output signal
Phase B output signal
PBO- 17
pzox 32 Phase Z output signal H 1 1] ignal
ase Z 0 signa ome pulse output signa
PZO- 31 utput sig; pu utput sig
General
CzZ 44 Phase Z output signal Home pulse OC output signal
GND 30 Home pulse OC output signal ground
+5V 20
5V internal power supply with max. output current 200mA
GND 5
PE Case Shield

The encoder frequency-division output circuit outputs OC signals via the differential

drive. Generally, feedback signals are provided for the host device when forming

closed-loop position control system. A differential or optocoupler circuit shall be used in the
host device to receive feedback signals. The maximum output current is 20mA.

Servo Drive

Max Output current:20mA

Host Device

13

T3

360 -
{718 4 PAOY //\
19  PAO- 7
360
159 16 poo: :
17 PBO+ 7
360
369 39 | pzo+ A
31 | P70+ v/
360 \
. 30, GND | GND

Y Y Y
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Servo Drive Host Device
Max Output current:20mA
36 Q -\
18 ((PAO+ f N
19 |,PAO- / 3
360 v
36Q16 | PBO+ A
—1+— N
17 ), PBO+ / %’%
360 v
36Q
32 P20+ i
31 | PZ0+ / *
360 v
30 | GND GND

The encoder phase Z output circuit outputs OC signals. Generally, feedback signals are
provided for the host device when forming closed-loop position control system. An
optocoupler circuit, relay circuit, or bus receiver circuit shall be used in the host controller to
receive feedback signals.

Servo Drive External
5~24Vdc

Optocoupler

...~ External OV

E-‘_, Be sure to connect the 5V ground of the host device to the GND of the drive and use

shielded twisted-pair wires to reduce noise interference.

Note

The maximum permissible voltage and current of the optocoupler output circuit inside
the servo drive are as follows:

(1) Max. Voltage: DC30V

(2) Max. Current: DC50mA
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4.5.5 Wiring for motor brake

The brake is a mechanism that prevents the servo motor shaft from moving when the
servo driver is in a non-running state and keeps the motor in a locked position so that the
moving part of the machine does not move because of gravity or external force.

Servo motor

Prevent movement of work . (built-in motor bake)
External Force  due to external force Seryo motor PrevenF falling due
—— (built-in motor bake) o gravity when the
power is off

Fig.4-16 Brake application diagram

/(1) The brake mechanism built into the servo motor is a non-power-operated fixed
special mechanism, which cannot be used for braking purposes, only used for
keeping the servo motor in a stopped state.
(2) Except for permanent magnet brake, the brake coil has no polarity.
E’ (3) The servo open signal(S-ON) must be off after the servo motor stops.

(4) When the motor with the brake built-in is running, the brake may make a sound
Note which does not affect any functionality.
(5) When brake coils are energized (the brake is released), magnetic flux leakage
may occur at the shaft end. Thus, pay special attention when using magnetic

sensors around the servo motor.

The connector of the motor brake has no polarity. Customers needs to prepare 24 V
external power supply. The standard wiring of the brake signal (BK) and motor brake power
supply as show in Fig. 4-17:

Servo Drive

—~

— L1 J
3Phase | Noise i v Motor
220/380Vac | Filter L3 W
— I

Encoder

L1C

L2C Brake control relay
X5 BK-RY

D05+ (BT +247 Brake
D05 (B )& 2V E.ﬂ

(Brake power supply)

Fig.4-17 The Wiring diagram of Motor Brake
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Precautions for motor brake wiring:

(1) The cable length of the motor brake shall take the voltage drop caused by the cable
resistance into full consideration, and the input voltage shall be at least 21.6V to ensure the
working of brake. The brake specifications of our servo motors as show in following table:

Table 4-17 Brake specifications

Supplied Supplied .
R
Servo motor module ate(;:::;-que Voltage (V) Current T:t:l:?:les) ,ﬁl:npel)(::g)
+10% Range (A)
40 base 1 24 0.23~0.27 20 8
60 base 2 24 0.40~0.50 30 10
80. 90 base 4 24 0.52~0.86 55 63
110 and 130-10N below
8 24 0.68~0.85 72 87
motor
130-10N and above
16 24 0.85~1.33 95 110
motor
180-35N below motor 30 24 0.85~1.80 115 130
180-35N and above
50 24 1.47~1.70 120 135
motor

(2) The brake shall not share the power supply with other devices. Otherwise, the brake
may malfunction due to voltage or current drop resulted from working of other devices.
(3) Cables of 0.5 mm?2 and above are recommended.
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4.6 Wiring of communication signals X3, X4, and X7

il il

D : =|E
EN-M701

Fig.4-18 Communication wiring diagram
Communication signal connectors (X3, X4) are two universal communication signal
terminal connectors connected in parallel. Do not connect wires to the reserved terminals.
X7 is used to connect to the 232 communication terminal of PC.

4.6.1 Communication signal connectors
The X3/X4 terminals of the servo drive are used for communication connection
between the servo drive and PC, PLC, and other servo drives. The terminal pin of X3/X4 is
defined as follows:
Table 4-18 Pins definition of communication signal connectors

Pin No. Pin Description Terminal pin layout
1 AGND -
2 GND -
3 Reserved - -ﬁ
4 RS485+ RS485 communication
5 RS485- port
6 Reserved -
X4
7 CANL ~
CAN communication port
8 CANH
Case PE Shield
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4.6.2 CAN Communication Connection

(1) CAN Communication Connection with PLC
The connection cable EN-M402 between the servo drive and PLC under CAN
communication as following shows:

—

{”_,:l

A

Fig.4-19 Appearance of communication cable between servo drive and PLC

Table 4-19 Pin definition of communication cable between servo drive and PLC

RJ45 on Servo Drive side (A) PLC side (B)
Communication Communication
Signal Pin No. Signal Pin No.
type type
CANH 8 CANH
Depends on PLC
CAN CANL 7 CAN CANL
module
AGND 1 CGND
- PE (Shield) Case - PE (Shield) Case

(2) CAN Communication Connection for Multi-drive in parallel connection
The connection cable for multiple servo drives connected in parallel under CAN

communication as following shows:

]

A

Fig.4-20 Appearance of communication cable for parallel connection
of multiple servo drives

Table 4-20 Pin connection relation of communication cable for parallel connection

RJ45 on Servo Drive side (A)

RJ45 on Servo Drive side (B)

Communication Communication
Signal Pin No. Signal Pin No.
type type
CANH 8 CANH 8
CAN CANL 7 CAN CANL 7
AGND 1 AGND 1
- PE (Shield) Case - PE (Shield) Case
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(3) Precautions for Grounding wiring of CAN Communication
When adopt CAN Communication, please note the connection between the GND of

host device and the GND of servo drive as shown in the following figure:
Terminal resistor
120Q

| )
W v

Shield

CANH Jg CANL CGND 1 23 456738 1 234561738
AGND CANL CANH AGND CANL CANH
FX3U Shie_ld grounded| ] ]
DIP switch of terminal at single end Servo Drive Servo Drive
resistor set to ON (recommended)
Master Grounding cable not connect Slave Slave

together with large power device

Fig.4-21 Correct CAN communication connection

(1) PLC built-in terminal resistor for CAN communication, please set the related DIP

E’ switch on;

(2) The shield be grounded at single end is recommended;
Note (3) Do not connect the CGND of host device to the AGND of the servo drive.

4.6.3 RS485 Communication Connection

(1) Communication connection with PLC RS485

When adopt RS485 communication, the connection cable EN-M403 between the servo
drive and PLC as following shows:

— J:::_: .............. ;
A B

Fig.4-22 Appearance of communication cable between servo drive and PLC
Table 4-21 Pin connection relations of communication cable
between servo drive and PLC

RJ45 on Servo Drive side (A) PLC side (B)
Communication Communication
Signal Pin No. Signal Pin No.
type type
RS485+ 4 RS485+
RS485 RS485- 5 RS485 RS485- Depends on PLC
module
GND 2 GND
- PE (Shield) Case - PE (Shield) Case
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(2) RS485 Communication Connection for Multi-drive in parallel connection
The connection cable for multiple servo drives connected in parallel under RS485
communication as following shows:

A B
Fig.4-23 Appearance of communication cable for parallel

connection of multiple servo drives
Table 4-22 Pin connection relation of communication cable for parallel connection

RJ45 on Servo Drive side (A) RJ45 on Servo Drive side (B)
Communication C ication | C ication
Pin No. Signal Pin No.
type type type
RS485+ 4 RS485+ 4
RS485 RS485- 5 RS485 RS485- 5
GND 2 GND 2
- PE (Shield) Case - PE (Shield) Case

(3) Precautions for Grounding wiring of RS485 Communication
When adopt RS485 Communication, please note the connection between the GND of

host device and the GND of servo drive as shown in the following figure:
Terminal resistor
1200

| | ]

i il

Shield

485+ L 485- GND 1 23 45678 1 23456738
GND 485+485 GND _ 485+485
T Shield grounded|
FX3U at single end i i
DIP switch of terminal e Servo Drive Servo Drive
resistor set to ON (recommended)
Master Grounding cable not connect Slave Slave

large power device

Fig.4-24 Correct RS485 communication connection

(1) PLC built-in terminal resistor for CAN communication, please set the related DIP

switch on;

@7 (2) The shield be grounded at single end is recommended;

Note (3) Do not connect the GND of host device to the GND of the servo drive, otherwise
it will damage the device and lead to the communication abnormal.
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4.6.4 Communication Connection with PC (RS232)

Users can connect the servo drive and PC through PC communication cable. The
common communication port RS232 is recommended. As following shows:

=
= =[E
[ O
EN-M702

Fig.4-25 PC communication cable appearance
Table 4-23 Pin connection relation between PC communication
cable and the servo drive

@]

m m

EN-M701

Servo Drive side (A) PC side (B)

Signal Pin No. Signal Pin No.
RS232-TXD 3 PC-RXD 2
RS232-RXD 4 PC-TXD 3

GND 2 GND 5
PE (Shield) Case PE (Shield) Case

The definition of DB9 terminal on PC side as show in following table:
Table 4-24 Pin definition of DB9 terminal on PC side (B side in above table)

Pin No. Name Description Pin layout
2 PC-RXD PC receiving end
3 PC-TXD PC sending end
5 GND Grounding
Case PE Shield

If host device not equipped with serial port and just only USB port available, you can
use a serial-to-USB cable to converse it.

=

ALY %

EE=

EN-MT701

Fig.4-26 Communication Serial-to-USB conversion diagram

73



Wiring

4.6.5 Connect to keyboard which support parameters copy (RS232)

Users can connect the servo drive and parameter copy keyboard (EN-LED7-C)through
keyboard communication cable to realize the function of uploading and downloading the
servo drive parameters. The connection diagram as shown in follows:

I

EN-M702

Fig.4-27 the servo drive and keyboard connection diagram

4.7 Wiring of Analog Monitoring Signal (X5)

The terminal layout of analog monitoring signal terminal connector (X5):

No. 35 21 30
Definition| AO1 | A02 | GND

X

[0

Fig.4-28 Analog monitoring signal terminal connector
Corresponding interface circuit:
(1) Analog output:-10V~+10V
(2) Max. Output: 1mA

Servo Drive

35, 001 pl -

/ Bi-directional
’ GND ImA ammeter
21/, AO2 N .o .

/ Bi-directional
30,, GND ImA ammeter
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The objects can be monitored:
Table 4-25 Monitored objects of analog signal

Pin No. Monitored objects
AO1 00:Motor speed,01:Motor reference,02:Torque reference,03:Position deviation (Command unit),
04:Position deviation (Encoder unit),05:Position deviation,06:Positioning completed reference,
AO2 07:Speed feed-forward, 08:All voltage,09:A12 voltage,10:Output current 1,11:Output current 2,

12:Output voltage,13:DC Bus voltage,14:Communication reference,15:Feedback torque.

After the control power turned OFF, the analog monitoring output terminal may
E’ output around 5 V voltage and lasts for Max. 50ms.It will output 10V and lasts

around 250ms when turn on the servo drive. Please take full consideration when
Note using.

4.8 Anti-interference Measures for Electrical Wiring

Take following measures to suppress interference:
(1) The length of reference input cable less than 3 m, and the length of encoder cable less
than 10 m.
(2) Use thick wires as much as possible for grounding wiring (above 2.0mm?)
D D class (or higher class) grounding is recommended (grounding resistance is below
100 Q).
@ Use single point grounding for servo drive system.
(3)Use noise filter to prevent radio frequency interference. Please install noise filters at the
input side of the power supply in civil environment or environment with strong interference
noise.
(4)To prevent malfunction due to electromagnetic interference the following treatment
methods can be adopted:
(@ Install surge suppressors on the coils of relay, solenoid and electromagnetic contactor.
(@When wiring, please separate the strong power line from the weak power line and
keep the interval above 30cm. Do not put them in the same pipe or bundle them together.
(®Do not share power supply with welding machine or EDM equipment, etc. Please
install noise filter on the input side of the power supply line when there is a high frequency
generator nearby.
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4.8.1 EMI Inhibition switch

When using servo drive, if the field environment interferes is serious, please turn on
EMI switch SW1;( :Earth grounding, :Suspending)

Turn the switch and the black square indicates the position of switch. It’s recommended
to place the EMI switch on the grounding position only if the interference in the field
environment is relatively high and the @ terminal must be connected to the Earth reliably.

BBEEEAGEEEE
0
i

140000

1g0omn

BEA0AND
[TEIIOIINE 00000

GERGE]
0
I
I

—SW1

0]

BBEAAREEE

°=
=
[

Fig.4-29 Servo drive anti-inference diagram
4.8.2 Anti-interference wiring example and grounding treatment
The main circuit of servo drive adopts high-speed switching element. Switching noise
from these elements may affect normal operation of the servo drive due to improper wiring
or grounding. Thus, the servo drive must be properly wired and grounded. Please add noise
filter if necessary.
(1) Example of Anti-interference wiring

i Servo Drive i
3 Noise SO L1 3
| Filter S0 L2 !
I e L3 I
| |
| |
| |
| |
| |
‘ :
| |
| |
| >3. 5mm2 1
>3, 52 ©
| >2. Omm2 |
| |
Grounding to earth Grounding plate

Fig.4-30 Anti-inference wiring diagram
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(1) Please use 3.5mm? or above cable for grounding the cabinet case (Braided wires

@_‘_’ recommended).
(2) Please observe the precautious in“4.8.3 Using methods of noise filter” when
Note using noise filter.

(2) Grounding treatments

To avoid electromagnetic interference problems, please follow the following method
for grounding:

O Grounding the servo motor case: Please connect grounding terminal of the servo
motor to the PE terminal of the servo drive together and grounding the PE terminal reliably
to reduce potential EMI problems.

@ Grounding the shield of the encoder cable: Grounding both side of the shield of the

motor encoder cable.
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4.8.3 Using methods of noise filter

To prevent interference from power cables and reduce impact of the servo drive to
other sensitive devices, please install noise filter on the input side of the power supply
according to the input current. In addition, please install noise filter on the power supply line
of peripheral devices if necessary. When installing and wiring the noise filter, please observe

the following precautions to avoid weakening the actual effect of the filter.

(1) Please separate the noise filter input and output wiring, do not put them in the same pipe

or bundle them together.

L1C
Lic| [t2c  LifLos — |
- ~— | Noise
Noise |:> AC | Filter
Filter POWER
AC — a
POWER " suPPLY )
SUPPLY
Lic| |L2c Lic
— o
— Noise _ Noise
- i Filt
AC__— Filter AC__— iter
POWER POWER
SUPPLY suppLY

Fig.4-31 Separate wiring of nois:

e filter input and output diagram
(2) Separate the grounding wire of noise filter from its output power supply wires.

— L1C
R | Noi ‘C;JA;,M e N %\;/a;,l_l
| hoise L2 — Noise .
Filter — T Fin L2
AC | |~ L3 | AC —~ Hter | L3
POWER [ POWER I
SUPPLY SUPPLY L1C| |L2C

78

wires separated diagram

Fig.4-32 Noise filter grounding wires and output power supply
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(3) Use separate grounding cable as short and thick as possible for the noise filter. Do not
use same grounding cable with other devices.

LIC| |L2C LIC| |L2C
| L1 T L1
~— | Noise L2 ~— Noise L2
Filter Filter
AC i L3 [> AC - L3
POWER POWER
SUPPLY SUPPLY
Servo Servo
Drive Drive

Grounding Shield Grounding Shield

Fig.4-33 Single point grounding diagram

(4) Grounding the noise filter that inside the cabinet.

When the noise filter and the servo driver are installed in a control cabinet, it is
recommended to fix the filter and the servo driver on the same metal plate. Ensure the
contact part is in good conductive condition, and ground the metal plate properly.

Grounding Shield

Groﬁlding |
I

I
| |
. L1C L2C .
I
/\ : L1 |
AC i . I
e e et
I I
SUPPLY ~ | L I
| © ® I
| [ ‘ !
I I
I I
| L] |
I
| | | Servo !
| Drive I
I I
| ® |
| |
| |
I I
I I
T I
I I
I I
I
I
I

Fig.4-34 Noise filter grounding diagram
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4.9 Precautions of Using Cables

(1) Do not bend or apply stress to cables. Please note that the core wire of signal cable just 0.2 or
0.3 mm in diameter which is easy to break.

(2) Please use flexible cables for the applications that need move cables. Ordinary cables are easily
damaged after being bent for a long time. Cables configured together with low power servo
motors cannot be moved.

(3) When using cable protection chain, please observe the followings:

@ The bending radius of the cable must be at least 10 times of its outer the diameter;

@ Do not fix or bundle the cables inside cable protection chain. They just can be bundled and
fixed at two unmovable ends of cable protection chain;

(® Cables should not be wound or warped;

@ The space efficient in the cable protection chain must be about 60%;

® Do not mix cables with large difference in size to avoid thick cables crushes thin cables. If
thick and thin cables really need to be used together, place spacer plate between them.

Cable protection chain

Cable
Cable end

Fig.4-35 Cable protection chain diagram
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4.10 Wiring of three control operation modes

Torque limit:
0~10V

Servo Drive

N
Iy Al
Input resistance:
about 9KQ /
Torque limit
-10V~0V 0 Al2
Input resistance: | / GNI
about 9KQ < v
24V ! 24V
Power supply
4
com+{ 12
Servo On . S-ONDIM) 15| 47KQ
Forward direction . o-oTpi)| 14| 47KQ EE
overtravel switch
Backward direction ! 2| 47KQ g}
overtravel switch  [———-OT(DI), 20

Pulse inhibit

Alarm reset signal

Zero-position fixation

function enable

Original position
reset function

Reserve

[ INHIBIT(DI4) 43@@
[ ALM-RST(DI5) n@@
| ZCLAMP(DI6) wz@@
[ DI8)| 11 A;7Kﬂ E’E

com-| 40
T
PULS
[CW phase A]
Internal 24V power supply port _24KQ
for open-collector output ope | 10| 24K
PULSE+| 7 2400
PULS +
[CW phase A] ~ PULSE-4 6
Low-speed pulse 2.4KQ
position reference =
2.4KQ
2400
. SIGN+ 9 -
[CW phase B] ~ SIGN- | 8 -
HPU <{/\§ A HPULSE# | 4
(O phase & 3
High-speed pulse ! v/ HPULSE- 4 3 d
position reference
Max frequency:aMHz | | oo snsione |2
(oW phase Bl [Thsien- ] 1 1
v
GND 5
GND 1

Analog ouput:-10~+10V.
Max. ouput: < ImA

The shield of PE connects

Aot {7y

=y
“9

GND | |
v

AO2 | p
enp 1/
v

S-RDY+(DO1+)

S-RDY-(DO1-)

COIN+(DO2+)
COIN-(DO2-)

ZERO#+(DO3+)

ALM#(DO4+)
ALM-(DO4-)

HomeAttain+(DO5+)
HomeAttain-(DOS-)

26
( 27
37
‘< 23
38
‘(’ 24 ) ZERO-(DO3-)
22
( 36
25
a0

ImA Meter

Bi-directional
ImA Meter

Status output

rY Analog ouput:-10~+10V
Max. ouput: < 1mA

~
«’/\‘i 18 LPAO+! Phase A
19 [,pao- 1/ > it
-
«prﬁo /A 1 Phase B | Encoder
17 | PBO- Output frequency demultiplication
pulse differential output
<[>< 32 PZO+! Phase Z
31,pzo- v/ > ouput
30 | GND GND
< . +
44 4 CA Encoder phase Z
30 [ GND Open-collector output
GND
5v
L2450
30 enp
GND

Fig.4-36 Position mode wiring diagram
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m ) Please use shielded twisted-pair wires as the AI/AO circuit cables and connect
shield ends to PE well.
(2) The voltage range of internal +24V power is 20~28V with Max. 200mA
current output.
(3) DI8 is high speed DI, please select related function to use it.
(4) Please use shielded twisted-pair wires as the cables of the high-speed and

low-speed pulse terminals. Both ends of the shield need to connect to PE.
E‘,J Connect GND and signal ground of the host device reliably.
Note (5) The power supply for DO output should be prepared by customers with 5V~
24V voltage range. The DO port has Max. DC30V allowable voltage and
50mA allowable current.

(6) Shielded twisted-pair wires needed for the frequency-division output of the
encoder. Please connect both ends of the shield to PE and connect GND and
signal ground of the host device reliably.

(7) Internal +5Vpower supply has max. 200mA current output.
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Analog speed

Servo Drive

signal input:+10V O Al
Input resistance:

about 9kQ

Analog torque limit

signal input:=10V

Lowpass filter

it esine Y ST
about 9kQ L \/ GNI 30

+24V
Power supply

29| 47KQ EE

COM+ | 12
Servo On —" S-ON(DI),
Forward dircction Y
overtravel switch | ————Q-CT(D12),
Backward direction
overtravel switch |/ N-OT(DI3)
Pulse inhibit ~__INHIBIT(DI4).

Alarm reset signal ~ALM-RST(DI5)

Zero-position fixation ZCLAMP(DIS)

function enable

Original position Homi o)

reset function

Reserve . DI8)

°]

A01 S@
GND | |
o v
A02 | 5&
oD [
s v
26 | S-RDY+(DOT+)
<z srova0ot)
37 }, COIN+(DO2+)
23 | com-poz)
38 |, ZERO+(DO3+)
{I ZERO-(DO3-)

‘(E ALM-(DO4
25
s

2 | ALM+(DO4+)

HomeAttain+(DO5+)|

HomeAttain-(DO5-)

Analog ouput:-10~+10V
Max. ouput: < ImA
Bi-directional

ImA Meter

Bi-directional
1mA Meter
Analog ouput:-10~+10V
Max. ouput: < ImA

Status output

% 18 ) PAO+ Phase A
19 | PAO- J | Output
‘RLPBO* f Phase B | Encod
ase incoder
17 4 PBO- v/ J Output frequency demultiplication
pulse differential output
N
32 P26 Phase Z
31/ Pz0- | >—0uput
30N | | GND
< <
44 ) CcA

CA
‘@ GND

120460

GND

The shield of PE connects.
to the connector case

GND

Fig.4-37 Speed control mode wiring diagram
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Note

84

m ) Please use shielded twisted-pair wires as the AI/AO circuit cables and connect
shield ends to PE well.

(2) The voltage range of internal +24V power is 20~28V with Max. 200mA
current output.

(3) DI8 is high speed DI, please select related function to use it.

(4) Please use shielded twisted-pair wires as the cables of the high-speed and
low-speed pulse terminals. Both ends of the shield need to connect to PE.
Connect GND and signal ground of the host device reliably.

(5) The power supply for DO output should be prepared by customers with 5V~
24V voltage range. The DO port has Max. DC30V allowable voltage and
50mA allowable current.

(6) Shielded twisted-pair wires needed for the frequency-division output of the
encoder. Please connect both ends of the shield to PE and connect GND and
signal ground of the host device reliably.

(7) Internal +5Vpower supply has max. 200mA current output.
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Analog torque

Servo Drive

signal input:£10V.
Input resistance:

Lowpass filter

Analog ouput: -10~+10V
Status output Max. ouput: < ImA

Bi-directional

ImA Meter

about 9KQ
Analog torque N
signal input:=10V AF¢= A AL 34 Ty pass ier a0z Bi-directional
Input resistonce: | / GND] 30 A ImA Meter
about 9KQ i 1 = GND v/
A N Analog ouput:-10~+10V
Max. ouput: < 1mA
Servo On . SONDINL15]| 47KQ 26 |, S-RDY+(DO1+)
27 s-Rov-(DO1)
Forward direction y [ a1xa
overtravel swich [ ——OCT(DI21, 14
37 | COIN+(DO2+)
Backward direction N-OT(DI3) 20| 4.7KQ 23 |, COIN-DO2)

overtravel switch

Pulse inhibit

Alarm reset signal

Zero-position fixation
function enable

Original position
reset function

Reserve

/_INHIBIT(DI4)

43

~ALM-RST(DI5)

 ZCLAMP(DIB) | 4

DI7)

28

/. DI8;

COM-

11

ZERO+(DO3+) s
ZERO-(DO3) tatus output
ALM+(DO4+
ALM-(DO4-

HomeAttain+(DO5+)
HomeAttain-(DOS-)

18 (PAO: i I Phase A
19 PAO- 7 Output
16 4 PBO+ Phasc B Encoder
17 LpBo- | [ | Output frequency demultiplication
v pulse differential output
PZO+
*Dﬁ/ 20 ‘ Phase Z
31 PZO- Output
30 | GND GND
< <
44 ,CA
€=~ Encoder phase Z
30 4GND_ (pen-collector output
GND
Y
JEARIEY
30 4D
GND

The shield of PE connects

Fig.4-38 Torque control mode wiring diagram
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Note

86

m ) Please use shielded twisted-pair wires as the AI/AO circuit cables and connect
shield ends to PE well.

(2) The voltage range of internal +24V power is 20~28V with Max. 200mA
current output.

(3) DIS8 is high speed DI, please select related function to use it.

(4) Please use shielded twisted-pair wires as the cables of the high-speed and
low-speed pulse terminals. Both ends of the shield need to connect to PE.
Connect GND and signal ground of the host device reliably.

(5) The power supply for DO output should be prepared by customers with 5V~
24V voltage range. The DO port has Max. DC30V allowable voltage and
50mA allowable current.

(6) Shielded twisted-pair wires needed for the frequency-division output of the
encoder. Please connect both ends of the shield to PE and connect GND and
signal ground of the host device reliably.

(7) Internal +5Vpower supply has max. 200mA current output.
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5 Display and operation

5.1 Introduction of keypad

ilazn : 3 [
% Dwg % DCZS % Monitor

00000 Key
<

MENU A VWV ET
= — =

T Lt T

g‘—iﬂﬁ\{

Fig.5-1 Keypad appearance
The keypad on the servo drive consists of the 5-digit 8-segment LEDs and keys. The
keypad is used for display, parameter setting, user password setting and general functions
operations.For example, parameter setting, the functions of the keys are described as
follows:

[
=

{en\

=

@)

(7]

Key Name Function description
MENU MENU key Switch between all modes.

Return to the upper-level menu

A UP key Increase the number indicated by the blinking digit

V DOWN key Decrease the number indicated by the blinking digit
Shift the blinking digit.

< SHIFT key View the high digits of the number consisting of more
than 5 digits
Enter into next level menu

SET SET key Execute commands such as storing parameters, setting
parameters etc.

5.2 Keypad display

The keypad can display the running status, parameter, faults, and monitored
information during running of the servo drive.

(1)Status display: Displays the current servo drive status, such as servo ready or
running.

(2)Parameter display: Displays function codes and their values.

(3)Fault display: Displays the fault and warnings occurring in the servo drive.

(4)Monitoring display: Displays the current running parameters of the servo drive.
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5.2.1 Display switchover

Fault display

[e] je] o
MODE MODE SET
° Switch to F10
- MODE Parameter group Monitoring
Power on i i
‘ ower o H Status display 5 display ﬁ display
MODE MODE

]
SHIFT
/
Cc-0~C-5 MoDE
Switch over
Fig.5-2 Display switchover

(1) After the power is on, the keypad enters the status display mode.

(2) Switching between different display modes by pressing “MODE” key as shown in the
preceding figure.

(3) In status display mode, set [F01.21~F01.26] and select the monitored parameters. When
the display switches to monitored parameter C-0, can check C-0~C-5 parameters by operating
“SHIFT” key. Pressing “ENTER” could switch to C-0.

(4) In parameter display mode, set group F10 group and select the parameters to be monitored,
and the keypad switches over to the monitoring display mode.

(5) Once a fault occurs, the keypad immediately enters the fault display mode, and all 5-digit
LEDs blink. Press key MODE to switch over to the parameter display mode.

5.2.2 Status display

Display Name Condition Meaning
The servo drive is in initialization
l— n n 88888 Moment when servo drive or reset state. After initialization or
El E‘ | Servo ower on reset is completed, the servo drive
1 CI D D initialization p automatically switches over to
another state
Initialization is The main circuit is not powered
D P-OFF completed, but on, and the servo drive is not
] - D Servo drive is | the servo drive ready for running. For details, refer
not ready is not ready. to Chapter 9 Troubleshooting

The servo drive is

XXXXX o The servo drive is ready to run,
n Servo drive is ready(blinking means stop waiting for the upper computer to
[} status, not blinking means | 9 pper omip

ready give a servo enable signal.

running status)

R | L‘ l_' L: AL'X)_(X Servo is in alarm status Servo drive is in alarm status
[ Y | Warning
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E l— 38 : Erxox Servo is in fault status Servo drive is in fault status

Fault

5.2.3 Parameter display

The servo drive has 21 function groups based on parameter functions. The function
code can be located quickly based on the group it belongs to. Refer to Chapter 13
Description of Parameters to view the function code table.
(1) Function code group

Display Name Content
Function code XX: function code group
EXX.YY group YY: function code No

Function codes are unified into decimal

For example, F02.00 is displayed as follows:
Display Name Content

I: I :l i Function code 02: function code group

e F02.00 00: function code No

(2) Display data of different Lengths and negative number

(O With-symbol number of 4 digits and below, or without-symbol number of 5 digits and
below. Such as a number is displayed with a single page (5 LEDs). The highest digit "-"
indicates the negative symbol.

For example, -9999 is displayed as follows:

3] ll:ll

For example, 65535 is displayed as follows:

55535

@ With-symbol number of 4 digits and above, or without-symbol number of 5 digits and
above. The number is displayed in digits from low to high in pages. Each five digits are
displayed in a page. The display method is: current page + value on current page. As shown
in the following figure, hold down “SHIFT” for more than two seconds to switch to the next
page.

For example, -1073741824 is displayed as follows:
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The first digit from the left flashes "_" to
indicate the current number of pages:

O O s

ll:l :l L‘ SHITF | | L‘ SHITE | ™ - 11

w. VT 11 TH]
Low four digits ~ Page 1 The middle four digits ~ Page 2 High four digits Page3

The “. " on the left of Low/medium four
digits is bright, the second digit of high four
digits from the left shows the minus sign "-"

Fig.5-3 -1073741824 display

For example, 1073741824 is displayed as follows:

The first digit from the left flashes "_" to
indicate the current number of pages

l-l-lljl sHiTE *_la-:l% sre | * ”::

Low four digits ~ Page 1 The middle four digits Page2 High four digits ~ Page 3

Fig.5-4 1073741824 display

. 10C :

(3) Decimal point display
Segment "." of the unit’s digit indicates the decimal point, and this segment does not
blink.

Display Name Content

: ll:l B.B Decimal point 100.0

5.2.4 Fault display
(1) The keypad displays the current or history faults and warnings code. For analysis
and rectification of faults and warnings, refer to “Chapter 9 Troubleshooting”.
(2) When a single fault or warning occurs, the keypad displays the fault or warning
code. When multiple faults or warnings occur, the keypad displays the fault code of the
highest level.
(3) Checking detailed history fault information through checking F17 group
Display Name Content
Er.: indicates fault or warning in the

F r rl | Current fault code | servo drive

- LI I 301:fault or warning code
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5.2.5 Monitoring display

Parameter group[F10]: Displays the parameters for monitoring the running status of the
servo drive.

Set[F01.21~F01.26] (Default keypad display),In monitoring status, pressing “SHIFT”
key to monitor the corresponding status. For example: set
F1.21=00,F01.22=01,F01.23=02...,The keypad displays the value of F01.21 when servo
drive is power on; display the value of F01.22 after pressing “SHIFT” key; display the value
of F01.23 after pressing “SHIFT” key again...can display to F01.26. Display the value of
parameter FO1.21after pressing “ENTER” key.

[F10 Group] Monitor display is described as follows:

Function

code Name Unit Meaning Display example

3000rpm display:

q mmn
It displays the actual motor - Ll U U

F10.00 | Actual motor speed rpm speed after round-off, in unit
of 1 RPM.

-3000rpm display:
— annmnn
g

3000rpm display:

ammr
The current speed JUau

instruction of the servo drive. -3000rpm display:

F10.01 | Speed instruction pm

— Jnnnn
mINEIN]

100.0% display:

_ 1nrn
It displays the percentage TREIN]
F10.02 Interior torque o of the actual motor output
’ instruction ? torque to the rated motor -100.0% display:
toraue 1innn
oy
4.60A display:
F10.03 Phase current valid A Ph_ase current valid value of servo — l-l
value drive Il
AC220V after
rectification: 311.0V
display:
a1 n
Main circuit DC bus voltage value, I |
F10.04 | Bus voltage value \% ;rées\tlést;zigloltage between (+). (-)of AC380V after
rectification: 537.0V
display:
_ 17n
J
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It displays the level states of

the eight DI terminals:

The upper LED segment

ON indicates high level

(Expressed by "1"). The lower LED

For example, if DI1

is low level, and DI2~DI8
are high levels.

The binary value is
“11111110” The value of
F10.05 read by the

Monitored DI commissioning software is
F10.05 - segment _
states - F10.05=254.
ON indicates low level Display as follows:
(Expressed by "0). D e e on
F10.05 value read by the il el il i
commissioning software is a ] ‘j ij H
decimal number (i i
111 11 I 1 ;
For example, if DO1 is low
level and DO2~DOS are
. high levels,
I:]dlfs:plays the Ie\{el Istlates of The binary value is
the five DO terminals: “11110” The value of
The }J%Pef LEE sﬁme:‘t 4y | 1008 read by the
itored ON n r:ca:tes igh level (Expressed by commissioning software
F10.06 Monitored DO 3 1 )._T_e ower LED segment isF10.06=30
states %l'\‘l)mdlcates low level (Expressed by Display as follows:
F10.06 value read by the
commissioning software is a decimal 00D
number i
11 11 D:
1073741824 Command
unit display
1 I_‘
w |1
i S}?ITF
Absolute posmon instructi | It displays the current absolute motor
F10.07 | counter (32-bit on unit | position (instruction unit) 7
decimal display) P ’ - 1 3 IL!
o
SHITF
-
1M
1
Current mechanical angle (p)
The value 0 corresponds to the
mechanical angle 0°.
Mechanical angle F10.09maximum value for
(starting from 9 incremental encoder: 1000p display:
F10.09 9 P |Encoder PPR x4-1

the pulses of
home)

(For example: F10.09 maximum value
for 2500-PPR incremental encoder is
9999).

F10.09 maximum value for absolute
encoder: 65535

1
[N E]N)
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F10.09

Actual i ngle= 360°

F10.09 Maximum value

360.0°display
F10.10 (Recl);eclttir?ga?r;%lgele) B ::nté]ilzplays the current motor electric 1‘ :-: U
3000rpm display:
Speed It displays the servo drive speed 3 D D D
F10.11 corresponding rom corresponding to the position
: to input position P instruction  in a single control -3000rpm display:
instruction period. - n n
Juayd
1073741824 command unit
display:
107 l_l
U |
. o
Input position SHITF
instruction Comma | It counts and displays the number of
Fl0.12 counter (32-bit nd unit | input position instructions . > A 3 A
decimal display) 1 1
o
SHITF
-
T
nJ
10000 encoder unit
Encoder position Encoder position deviation display:
deviation counter | Encoder | = Input position instruction
F10.14 (32-bit decimal unit sum (encoder unit) — Total encoder 1 I-I |_I l'l n
display) feedback pluses (encoder unit) 1 I_l |_| U U
1073741824 encoder unit
display:
g
w |
o
SHITF
Feedback pulse Encoder 1t displays counts and displays the
F10.16 | counter (32-bit ~ " | pulses fed back by the servo motor I L{
. . unit . e
decimal display) encoder (encoder unit) 1 ]
o
SHITF
- 1
TH]
436h Display:
Total power on . .
F10.18 | time (32-bit H It displays co_unts and dlsple%ys the U = C
N . total servo drive power-on time. -—
decimal display) R I |
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10.00V Display:

}l mirl
F10.20 Al1l sampling v It displays the voltage of analog input uuuy
’ voltage 1 -10.00V Display:
- mnn
g
0.00V Display:
: rl |_= i
F10.21 Al2 sampling v It displays the voltage of analog input SARLS)
’ voltage 2. -10.00V Display:
- unrnn
g
. K i 9 !:
Module It displays the temperature 27C Displa p—
F10.22 temperature T of the power module inside ﬁ 1
P the servo drive. C 1
Position deviation 10000 Instruction unit:
Position deviation = Input position instruction
F10.23 | counter (32-bit CnET::? sum (instruction unit) — Total } E: B B D
decimal display) encoder feedback pluses
(instruction unit)
3000.0rpm Display:
mininin
< oy
o
SHITF
Lnn
uug
o
SHITF
- mnm
(H]N)
F10.25 Actual motor rotate rom Actual motor rotate speed, accurate to

speed

0.1rpm

-3000.0rpm Display:

pinipin!
<oy
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Real-time input
F10.31 | position reference
counter

Instructi
on unit

1t displays the position reference
counter before divided or multiplied
by the electronic gear ratio. It is
irrelative to the current servo state and
control mode.

unit display:

1073741824 instruction

Ll
C

w |

[e]
SHITF

SNERT

= 1

[e]
SHITF

1M
g

Current fault
F10.46 | detailed
information

0-current fault display:

F10.48 | Average load rate

%

The ratio of average load torque to
motor rated torque

II_Il_i

]
u
100.0% display:
]
oy

5.3 Parameter setting

Parameter setting can be performed on the keypad. For details on the parameters, refer
to Chapter 8 Description of Parameters. The following figure shows the keypad operation of
switching the position control:

Servo status display
Servo ready

display

Parameter group \I—n
ruy

Group offset display

Parameter display

Parameter setting completed

1
(]
] S Cm3
L ruc
MgDE SET
Cann
l_lc oy
h o wl
U 1
Crhann
raCuy

Fig.5-5 Parameter setting procedures
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(1) MODE: Switch the display mode and return to the upper-level menu.

(2) UP/DOWN: Increase or decrease the value of the current blinking digit.

(3) SHIFT: Shifting the blinking digit.

(4) SET: Store the current setting value or switch to the next-level menu.

(5) After parameter setting is completed, automatically return to the parameter group
display (F02.00 interface).

5.4 User password

After the user password function (F18.00) is enabled, only the authorized user has the

parameter setting rights; other operations cannot operate and read any parameter except
viewing the status through pressing “SHIFT” key and check the value of C-X.

Setting user password:

The following figure shows the operation procedure of setting the password to *00001".

Power on

MODE Key

Display o _semiey pigiay || THEIE I
or not 00000 U U I l_l U

O l R
upP
P ——
UBLL L LI S P an Emf,glﬂhﬁa'\’,a:z‘:{or
(HINIEIE
SCE)T l“SET"Key
—
nl—ll-ll Iﬁ Display
TR EIEIE I
-— -—

o

User password
takes effect

No “SET"key Returnlo_FOO
parameter display
interface

Fig.5-6 User password setting procedure
(1) Change password:
After the password is valid, first press the “MODE” button to enter the current
password input interface (display 00000), input the current password, press “SET” to enable
the parameter setting permission. Go to [F18.00] again to set a new password. The setting
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method is the same as the above figure.

(2) Cancel password

After the password is valid, first press the “MODE” button to enter the current
password input interface (display 00000), input the current password, press “SET” to enable
the parameter setting permission. Setting the [F18.00] parameter value to "00000" again
means that the user password is canceled.

5.5 Common functions

5.5.1 Jog running

E, When using the jog function, set the S-ON signal inactive. Otherwise, this function
Note

cannot be used.

Use the jog running function to perform trial running on the servo motor and drive.
(1) Operation Method

ORI

A 4
O
Enter“F12.03” SET
Parameter setting

interface I-I l_l l—l I-l
o

1M
cu

A 4

Display 0000

A 4

Forward/reverse

Fig.5-7 Jog running setting procedure

@ Press “UP” or “DOWN” key to make the servo motor rotates in forward or reverse

direction. After you release the key, the servo motor stops running Immediately.

Note
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(2) Exiting Jog Running
Press key MODE to exit the jog running and return to the upper-level menu.

(3) Enter F05.05 to set the speed of joy running.

5.5.2 Forced DI/DO signal

The DI and DO signals can be allocated with functions by setting group FO2 and F03
parameters via keypad or host controller communication. Then, the host controller can
control functions of the servo drive via Dls and the servo drive outputs DO signals to the
host controller.

The servo drive also provides the forced DI/DO signal function. The forced DI signal
can be used to test the DI function of the servo drive, and the forced DO signal can be used
to check DO signal connection between t the host controller and the servo drive.

When forced DI/DO is used, the logics of both physical DIs and VDIs are determined
by forced input.

(1) Forced DI signal

After this function is enabled, all DI levels are controlled by forced input [F12.08], and
are irrelative to the external DI signal state. Operation method:

A 4
Referring to F02
group, set
DI function and
logics

\4

Set F12.08 to set
forced DI level

A 4

Monitor DI levels
via F10.05

A 4

End
Fig.5-8 DI Signal forced input setting

Set the forced DI level via [F12.08]. The keypad displays the value in hexadecimal, and
needs to be converted to binary for viewing: "1" indicating high level and "0" indicating low
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level.
Group [FO2 group] parameters set the DI logics. [F10.05] monitors the DI level status.

The value displayed on the keypad is directly the level and that read from the
commissioning software is a decimal number.

For example:
If it is required that the DI1 function is invalid and functions allocated to DI2 to D18 are

valid (all logics of the Dls are low level active), set as follows:
"1" indicates high level and "0" indicates low level, and the binary value is 111111110,

corresponding to hexadecimal “FE”. Set [F12.08] to "FE" on the keypad.

@)
SET

1 1 1 1[[1 1 1 0] Electical
DI8 DI7 DI6 DI5 DI4 DI3 DI2 DIL  '€¥e!

Fig.5-9 Set F12.08

[F10.05]Monitor the DI level state:
If Dls are normal, [F10.05] display value is always the same as [F12.08] display value.

That is, DI1 is low level and DI2 to DI9 are high level on the keypad display, and
[F10.05] value read from the commissioning software is 254 (decimal).The keypad display

is as follows:

3 DIl

5 D
I4

D

)

DI8 DI6

E

UE4
I

0
]
I

:)
(@)
-&—
E

>
(]

= ybiH o ——
(G
>
—)

:)O DO oCDo o
L £ LI II [
Q Q QQ E
= jum e = ju e

1 11 1 110
Fig.5-10 DI level states in F10.05
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(2) Forced output of DO Signal
After this function is enabled, all DO levels are controlled by forced output [F12.09],

and are irrelative to the external DO signal state.

E In applications where the servo motor drives the vertical axis, when the brake output
signal (DO function 9: BK) is active, the brake will be released and the load may fall.
Note Take protection measures against falling on the machine.

A 4

Referring to FO3 group,
set DO function and logics

Operation method:

A 4

Set F12.09, to enable
forced DO functions

A\ 4

Monitor DO levels via
F10.0

A 4

End

Fig.5-11 DO Signal forced output setting
[F12.09] sets whether the forced DO functions are valid. The keypad displays the value
in hexadecimal, and needs to be converted to binary for viewing: "1" indicating DO function
valid and "0" indicating DO function valid.
Set the DO logics via [FO3 group] parameters. Monitor the DO level states via [F10.06]
parameter. The value displayed on the keypad is directly the level and that read from the
commissioning software is a decimal number.

Setting as follows:
"1" indicates DO function valid and "0" indicates DO function invalid, and the binary

value is 11110, corresponding to hexadecimal 1E. Set [F12.09] to "1E" on the keypad.
Figure 5-12 Setting [F12.09]
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- ____J ]

| 101l

| .l
O
SET

=-1

1

1_

‘ 1‘ ‘ 1 1 1 0 ‘ Electrical level

DO5 DO4 DO3 DO2 DO1

Fig.5-12 F12.09 Setting

Monitor the DO level states via [F10.06] as follows:
If the logics of all five DOs are low level active, DO1 is high level and DO2 to DO5

are low level, the corresponding binary is 00001 and the value of [F10.06] read from the
commissioning software is 1 (decimal). The keypad display is as follows:

O5 DO3 DO

‘DO4‘D02
[ ) [aa—) :) [am—) :)i
(GE) U:) (GEuS) () ()
(:)OU:)OC)O:)OC)UO

55 5§ =

£ 22 &€

00 00 1

all DOs are low level active

Fig.5-13 F10.06 Display when all

101



Control mode

6 Control mode

The servo system consists of three main parts: servo drive, servo motor and encoder.

Command Motor
| mput 4 Position loop| * Speed loop + Current loop M
Ry control N control i control )
Speed
Position feedback ?;e‘g;:;k
feedback Speed
calculation
l Encoder

Fig.6-1 Servo system control diagram

The servo drive is the control core of the servo system. Through the processing of the
input signal and the feedback signal, the servo drive can perform precise position, speed and
torque control of the servo motor. Namely position, speed, torque and hybrid control mode.
Among them, position control is the most important and most common control mode of the
servo system.

The control operation modes are as follows:

The position control operation mode is that the position of the motor controlled by
the position command. The motor target position is determined by the total number of
position commands, and the position command frequency determines the motor rotation
speed. The position command can be given by an external pulse input, the total number of
internal positioncommands, and the speed limit combination. With an internal encoder
(servo motor with encoder) or an external encoder (full closed loop control), the servo drive
enables fast and precise control of the position and speed of the machine. Therefore, the
position control mode is mainly used in occasions where positioning control is required,
such as a robot, a mounter, an engraving and milling engraving (pulse sequence command),
a numerically controlled machine tool, and the like.

The speed control mode is the speed command that controls the speed of the machine.
The servo drive provides fast, precise control of the mechanical speed through digital,
analog voltage or communication-given speed commands. Therefore, the speed control
mode is mainly used to control the speed of the occasion, or use the host computer to
achieve position control, the upper machine output as a speed command input servo drive,
such as analog engraving and milling machine.

The current of the servo motor is linear with the torque. Therefore, the control of the
current can achieve the control of the torque.

The torque control operation mode refers to controlling the output torque of the
motor through a torque command. The torque command can be given by digital, analog
voltage or communication. The torque control mode is mainly used in equipments where the
stress of materials is strictly required, such as some tension control devices, rewinding and
unwinding devices. The torque setting value must ensure that the material stress is not
affected by the variation of the winding radius.
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6.1 Basic setting

Beginning

Inspection
before start

!

Power on

!

Jog operation

)

Parameter
setting

}

Servo
operation

A4

Servo stop
work

)

(D Wiring inspection;
(@ Ambient and mechanical inspection.

(@ Control loop, main loop power on.
@) Servo enable negative.

( Panel jog operation;
@ DIjog operation;
®) Servo adjustplatform jog.

® Set common parameters.
@ Set all control modeparameters.

@ First set up, low speed regulated;
@) Set parameters in target.
®) Servo debug.

(D Servo enable turn-off;
@) Servo failure stop;

® Servo over travel stop;
@ Servo emergency stop.

Fig.6-2 Servo Operation Process
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6.1.1 Inspection before running
Check the servo drive and servo motor before running:
Table 6-1 check table parameter before running

Record ‘ Item ’ Content
Wiring

O . The control circuit power input terminals (L1C, L2C) and main circuit power input terminals

(L1, L2, L3) of the servo drive must be correctly connected.
) The servo drive main circuit output terminals (U, V, W) and the servo motor main circuit
cable (U, V, W) must be in phase and properly connected.
3 The main circuit power input terminals (L1, L2, L3) and main circuit output terminals (U, V,

W) of the servo drive must not be short-circuited.

O 4 The servo drive's control signal cables are wired correctly: external signal lines such as brake
and overtravel protection are reliably connected.

O 5 |The servo drive and servo motor must be reliably grounded.

O 6 When using an external braking resistor, the short wiring between the drivers RB and B must
be removed.

O 7 | The force of all cables is within the specified range.

O 8 The wiring terminals have been insulated.

Ambient and machinery

O | There are no foreign objects such as wire ends and metal chips that cause short-circuiting of
signal wires and power wires inside and outside the servo driver.

O 2 |The servo drive and the external braking resistor are not placed on the combustibles.

O 3 The servo motor installation, shaft and mechanical connections must be reliable.

O 4 The servo motor and the connected machine must be in a working condition.

6.1.2 Power on

(1) Switch on control loop power and main loop power

Turn on the control loop (L1C, L2C), and the main loop power supply (L1, L2 for
single-phase 220V main loop power supply terminals; L1, L2, L3 for three-phase 220V or
380V main loop power supply terminals).

(D After the control loop power and main loop power are turned on, the bus voltage
indicator shows no abnormality, and the panel display displays “8.8.8.8.8.” — “P.off” —
“Monitor status” in sequence, indicating that the servo drive is available. In the running state,
wait for the host computer to give a servo enable signal.

@ If the drive panel display shows “P.off” consistently, please refer to “9.1 Fault and
Warning Handling at Startup” to analyze and eliminate the cause of the fault.

®) If the drive panel display shows other fault codes, please refer to “9.2.1 Fault and
Warning Code Table” to analyze and eliminate the cause of the fault.
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(2) Set servo enable (S-ON) disabled (OFF)
When using servo enable, first configured one DI terminal of the servo driver as
function 1 (FunIN.1: S-ON, servo enable), and determine the valid logic of the DI terminal.
Then it is disabled by the host computer communication or an external switch.

Code Item Function item Function
Disabled: servo motor power off;
FunIN.1 S-ON Servo enable .
Valid: servo motor power on.

6.1.3 Jog running

Please use the jog operation to confirm whether the servo motor can rotate normally,
and there is no abnormal vibration or abnormal sound when rotating. The jog running
function can be used in three ways: panel, two external DI, and our driver debugging
platform. The motor uses the current function code [F05.05] to store the value as the jog

speed.

(1) Panel running

Enter the jog mode by panel operation [F12.03]. At this time, the panel displays the
default value of [F05.05] jog speed. The UP/DOWN button can realize the forward/reverse
jog operation. When you press the MENU button, you can exit the jog mode at any time. For

operation and display, please refer to "5.5.1 Jog Operation"

Settin Effective |Factor
Code Item Set range | Unit Function g y
mode mode default
Jog speed Set the speed command Running Effective
F05.05 ' 0~6000 rpm ; ) ) ) 100
setting value of JOG jog form setting immediately
(2) DIjog running

Note

The DI jog operation is not affected by the servo control mode, that is, the DI jog

operation function can be performed in any control mode.

Two external DI terminals are configured, which are set to FunIN.18 and FunIN.19
respectively. After setting the [F05.05] jog speed value, the servo enable S-ON is turned on
and the DI status is jogged.

Code Item Function item Function
R Valid: input according to the given command;
FunIN.18 JOGCMD+ [Forward jog . )
Invalid: Run command stops input.
L. Valid: Reverse input according to the given command;
FunIN.19 JOGCMD- |Negative jog . .
Invalid: Run command stops input.
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(3) Servo adjust platform jog running
Open the drive operation interface of our company's drive debugging platform, set the
[F05.05] jog speed value, and realize the jog forward and reverse running function through
the forward and reverse buttons on the interface. When the jog running interface is closed,

the jog mode is exited.

6.1.4 Command pulse reverse inversion
Under the position control, by setting [F04.02: Command pulse inversion], the
selection direction of the motor can be changed without changing the polarity of the input

command.
Setting Effective |Factory
Code Item Setting range Function
grang mode mode default
1 : Invali 1 Effecti
F04.02 lComrr?and pulse |0 lnva id comn‘fand pulse Stop setting | . ecllve 0
inversion 1: inverse inversion immediately

[F04.02] when changing, the shape of the servo driver output pulse and the positive and
negative of the monitoring parameters will also change.

6.1.5 Output pulse phase selection

The output pulse of the servo driver is the A phase + B phase quadrature pulse. By
setting the output pulse phase [F04.28], the phase relationship between the A-phase pulse
and the B-phase pulse can be changed without changing the motor rotation direction.

Setting | Effective |Factory
Code Item Setting range Function
grang mode mode | default
Set output pulse phase relation
A advance than B 90°
AL
Pulse dividing [0: A advance than B | B _ LT . Effective
F04.28 St tt 0
output phase |1: A lag than B Op seting immediately
A lag B 90°
AT
3 I N I
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6.1.6 Brake setting

The brake is a mechanism that prevents the servo motor from moving in the
non-operating state when the servo drive is in the non-operating state, so that the motor is
kept in position so that the moving part of the machine does not move due to its own weight
or external force.

Prevent the workbench Prevents movement
External from moving due to
force external forces
—_—

Servo motor
Servo motor (built-in brake)

(built-in brake) when the power is

turned OFF

due to its own weight l

Fig.6-3 Motor brake application diagram

/(1) The brake mechanism built into the servo motor is a non-energized type
fixed-purpose mechanism. It cannot be used for braking purposes. It is used only
when the servo motor is kept in a stopped state.

(2) The electromagnetic brake coil has no polarity. When the permanent magnet
brake is used, the brake coil has polarity.

E, (3) Servo enable (S-ON) should be turned off after the servo motor is stopped.

(4) When the motor with the built-in brake is running, the brake may be squeaky

Note .

and has no effect on the function.

(5) When the brake coil is energized (the brake is open), magnetic flux leakage

may occur at the shaft end or the like. Please pay attention when using an

instrument such as a magnetic sensor near the motor.

6.1.6.1 Brake wiring

The brake input requires the user to prepare a 24V power supply. The standard
connection example of the brake signal BK and the brake power supply is as follows:

Servo Drive
— g N T U

3 Phase 220Vac___—~_| Noise - ];2 v Motor
3 Phase 380Vac Filter > "
— o— L3 &

X6

L1C

Jm
=
<]
=]
a
Q
<1

X5 BK-RY

D05+ (BK+ Fen 1 Brake
e
D05~ (B~

(Brake power)

L2C Brake control relay i

Fig.6-4 Brake wiring diagram
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Brake wiring notice point:

(1) The length of the motor brake cable needs to fully consider the voltage drop caused
by the cable resistance. The brake operation needs to ensure that the input voltage is at least
21.6V. The brake parameter table of our motor is shown in the following table:

Table 6-2 Brake parameter

Suppl Suppl
Rated torque PPy PPl Break away | Response
Motor base mode (Nm) voltage (V) |current range . _——
+10% A)
40 Base 1 24 0.23~0.27 20 8
60 Base 2 24 0.40~0.50 30 10
80. 90 Base 4 24 0.52~0.86 55 63
Motor smaller than110 and
8 24 0.68~0.85 72 87
130-10N
Motor bigger than 130-10N
16 24 0.85~1.33 95 110
(Include)
180-35N Motor smaller 30 24 0.85~1.80 115 130
180-35N (include) Motor
X 50 24 1.47~1.70 120 135
bigger than

(2) It is best not to share the power supply with other electrical appliances to prevent
the brakes from malfunctioning due to the voltage or current reduction caused by the
operation of other electrical appliances.

(3) It is recommended to use a cable of 0.5mm?” or more.

6.1.6.2 Brake software setting

For servo motors with brakes, one DO terminal of the servo drive must be configured
as function 9 (FunOUT.9: BK, brake output), and the DO logic valid logic is determined,
and [F01.06] needs to be set to 1, enable the brake control.

Code Item Function name Function

Invalid: the brake power is turned on, the brake is
FunOUT.9 BK Brake output aclu.aled, and the motor is in the p.ositilon lock state;
Valid: the brake power supply is disconnected, the

brake is released, and the motor can be rotated;

Whether the loose
F01.06 brake control is
effective

Whether the loose brake |[0: invalid
control is effective 1: valid
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6.1.6.3 Servo drive state brake timing

(1) Brake timing when the servo motor is at rest

/(1) The brake mechanism built into the servo motor is a non-energized type
fixed-purpose mechanism. It cannot be used for braking purposes. It is used only
when the servo motor is kept in a stopped state.
(2) The electromagnetic brake coil has no polarity. When the permanent magnet
E_'_) brake is used, the brake coil has polarity.

(3) Servo enable (S-ON) should be turned off after the servo motor is stopped.
(4) When the motor with the built-in brake is running, the brake may be squeaky
and has no effect on the function.
(5) When the brake coil is energized (the brake is open), magnetic flux leakage
may occur at the shaft end or the like. Please pay attention when using an
instrument such as a magnetic sensor near the motor.

Note

*]

ON
Servo enable OFF OFF
(S-ON) ON
Motor power on OFF $4FF
ON T TF01.08
Brake output OFF OFF
(BK) <o == ON (Brake invalid) ~7*?
Brake remove OFF (Brake valid) OFF
kY
Position/speed/ 3
torque command
ON
Zero speed OFF OFF
shutdown
Motor speed

Fig.6-5 Brake timing diagramwhen the servo motor is at rest
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/*1: When the servo enable is ON, the brake output is turned ON and the motor
enters the power-on state.

*2: Refer to the motor specifications for the delay time of the brake release unit
operation. For details, see "2.3.3 Servo motor specifications.

*3: When the brake output is turned on to the input instruction, please wait for
[F01.07] or longer.

Note *4: When the servo motor is stationary (motor speed is lower than [F01.09]),
when the servo is turned OFF, the brake output is turned OFF at the same time.
After [F01.08], the brake output can be set OFF. The delay of the motor entering a
non-energized state.
Settin; . . Settin; Effective |Factor
Code Item g Unit Function g ¥
range mode mode default
Setting a delay time for
the servo driver to start
Brake output receivingCl t?e in;;:n b .
mmant rom T 1
F01.07 |ON to command| 0~1000 | ms | O nane OMMEDMAXE | g setting | . ove | 250
receiving delay output (BK) ON; immediately
F01.08 has no effect
when the brake output
(BK) is not assigned.
Set the delay time for the
motor to enter the
Brake output non-energized state and .
) Effective
F01.08 |OFF to motor no| 1~1000 ms the brake output (BK) Run setting | . . 150
immediately
power delay OFF.
‘When F01.06=0, F01.08
has no effect.

(2) Brake timing when the servo motor rotates

When the servo enable is turned from ON to OFF, if the current motor speed is greater
than or equal to 20 rpm, the drive operates in the rotary brake timing.

(Z

Note

110
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(1) When the servo enable is turned from OFF to ON, do not input the
position/speed/torque command during [F01.07] time, otherwise it will cause loss
or operation error;

(2) When the servo motor rotates, the servo enable is turned OFF, and the servo
motor enters the zero speed stop state, but the brake output needs to be decelerated
until [F01.09] is set to OFF;

(3) After the brake output changes from ON to OFF, the motor is still energized
for a certain period of time to prevent the mechanical movement from moving due
to its own weight or external force.
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*1
ON
Servo enable OFF OFF
(S-ON)
ON
Motor OFF OFF
power on ;
ON F01.08
Brake output OFF OFF
(BK)
%2 ON (Brake invalid)
Brake contact  OFF (Brake valid) OFF
opart *2
Position/Speed/ Bl | OFF
torque command FO1. 07
N
Zero speed OFF OFF
shutdown
Motor speed ~1¥4 FOL. 09

Fig.6-6 Brake timing diagram when the servo motor rotates

enters the energized state;

E, specifications of the brake motor";

Note [F01.07] or longer;

[F01.08], the motor enters the non-energized state.

K(l) When the servo enable is ON, the brake output is turned ON and the motor

(2) Refer to the motor specifications for the delay time of the brake contact
operation. For details, see "2.3.3 Servo motor specifications 6" Electrical

(3) When the brake output is turned ON to the input command, please wait for
(4) When the servo motor is turned off and the servo is turned OFF, [F01.09] and

[F01.08] can be used to set the delay of the brake output OFF after the servo
enable is turned OFF, and then delay after the brake output is turned OFF. When

in, in, Effecti F
Code Item Setting Unit Function Setting ective | Factory
range mode mode default
Set the motor speed
Rofating stat threshold when the brake
th(:: Zpeeg ds e output (BK) is turned
OFF when the motor is in Effective
FOL. threshold wh ~ R tti
01.09threshold when 0--3000 P the rotation state; F01.09 un settng immediately 30

the brake output

is OFF has no effect when the

brake output (BK) is not
assigned.

111




Control mode

6.1.7 Braking setting

When the torque and speed of the motor are opposite, energy is transmitted back from
the motor to the driver, causing the bus voltage to rise. When it rises to the braking point,
energy can only bedissipated through the braking resistor. At this time, the braking energy
must be consumed according to the braking requirements, otherwise the servo drive will be
damaged. The braking resistor can be built in or externally connected. Built-in and external
braking resistors cannot be used at the same time. The relevant specifications of the
ESS200P driver braking resistor are as follows:

Table 6-3 ESS200P Series braking resistor specification

Build-in braking resistor specification External braking resistor
Drive type Can handle X;T;?al:g ::\llol:za(l;;;
Resistor (2) Power Pr (W) power Pa (W) (FOL.11)
ESS200P-2S101 - - - 60
ESS200P-2S5201 - - - 60
ESS200P-25401 - - - 60
ESS200P-2S751 30 60 30 30
ESS200P-2T102 30 80 40 30
ESS200P-2T152 30 80 40 20
ESS200P-2T202 15 120 60 15
ESS200P-2T302 15 120 60 15
ESS200P-4T102 60 60 30 60
ESS200P-4T152 60 60 30 60
ESS200P-4T202 60 80 40 40
ESS200P-4T302 60 80 40 30
ESS200P-4T442 30 120 60 30
ESS200P-4T552 30 120 60 30
ESS200P-4T752 - - - 30

(1) No external load torque
If the motor reciprocates back and forth, the kinetic energy will be converted into
electric energy and fed back to the busbar capacitor. When the bus voltage exceeds the
braking voltage, the braking resistor will consume excess feedback energy. Taking the
motor no load from 3000 rpm to stationary, the motor speed curve is as follows:
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Motor reciprocating cycle T

Motor rotate
speed
3000rpm |—
Slow down
0 S : T Time t
Slow do
-3000rpm

Fig.6-7 Example of motor speed curve without external load torque

(2) Energy calculation data
The energy data generated by the 220V motor from no load 3000rpm to stationary is as

follows:
Brakine ener The maximum
Rotor £ gy braking energy
q q q . generated from
Capacity | Servo motor type Classify inertia 0 load at 3000 that the
J(10-4kgm®) rpmEo (J) capacitor can
P absorbEc (J)
100W | EMS-04101L-308-xxxa | Small capacity, 0.05 0.25 5
Small inertia
Small capacity,
EMS-06201L-30S-xxxA . 0.17 0.84 10
Small inertia
200W _
EMS-06201M-30S-xxxA | Sl capacity. 0.26 1.28 10
Medium inertia
EMS-06401L-30S-xxxA | el capacity, 029 143 18
Small inertia
400W | EMS-06401M-308-xxxa | Small capacity, 0.40 1.98 18
Medium inertia
Small it
EMS-08401H-30S-xxxA | o capacity; 1.05 5.19 18
Big inertia
730W | EMS-08731H-208-xxxA | el capacity. 2.63 13.00 25
Big inertia
EMS-08751L-30S-xxxA | el capacity, 1.82 9.00 25
Small inertia
750W m
S a anag t
EMS-09751H-30S-xxxA | . Cpacty, 245 1211 25
Big inertia
Small capacity,
EMS-08102L-25S-xxxA . 297 14.68 13
1000W Small inertia
EMS-13102M-25S-xxxA | Small capacity, 8.50 42.03 13
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Medium inertia
Small capacity,
EMS-13102H-10S-xxxA L. . 19.40 95.93 13
Big inertia
Medi i
1200W | EMS-08122L-308-xxxA | o S4PACHY: | 5 o 14.68 13
Small inertia
EMS-11152M-308-xxxA | Medium capacity, 6.30 3115 18
Mediuminertia
1S00W | EMS-13152M-258-xxxA | Micdium capacity, | ) fo 6231 18
Medium inertia
EMS-13152H-158-xxA | Modium eapacity. |9 4 95.93 18
Big inertia
Medi it
1800W | EMS-11182L-30S-xxxA | o W C8PACIY |5 69 37.58 2
Small inertia
2000W | EMS-13202M-258-xxx | Modivm capacity, |5 5 75.65 26
Medium inertia
2600W | EMS-13262M-258-x00xA | Modium eapacity. | g 95.93 26
Medium inertia
Medium capacity,
2900W | EMS-18292H-10S-xxxA L. . 96.40 476.70 39
Big inertia
Medi it
EMS-15302M-208-xxxA | oo CaPACIYS | 50 9 191.87 39
Medium inertia
3000W _ :
EMS-18302H-158-xxxA | Medium capacity, | 4o 349.61 39
Big inertia
The energy data generated by the 380V motor from no load 3000rpm to stationary is as
follows:
Brakine ener The maximum
Rotor g £y braking energy
. . . . generated from
Capacity | Servo motor type Classify inertia 0 load at 3000 that the
J(10-4kgm®) rpmEo (J) capacitor can
P absorbEc (J)
EMS-13102M-25ToxccA | 1 Cium eapacity. | g o 42.03 26
Medium inertia
1000W - -
EMS-13102H-10T-xxxA | Medum eapacitys | 4 95.93 26
Big inertia
1200W | EMS-13122L-30T-xxxa |Medium capacity, 8.50 42.03 39
Small inertia
Medi apacit
EMS-13152M-25T-xxxA | oo Capacity, 12.6 6231 39
Medium inertia
1500W "
Medi it
EMS-13152M-15T-xxxA | oo CaPACILS | g 49 95.93 39
Medium inertia
2000W | EMS-13202M-25T-xxxca | Modivm capacity, |5 5o 75.65 52

Big inertia
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Medium capacity,

2300W | EMS-13232H-15T-xxxA o eapact 27.70 136.97 5
Medium inertia
2600W | EMS-13262M-25T-xxxca | Modivm capacity, | g g 95.93 79
Medium inertia
Medi it
2700W | EMS-18272H-15T-xxxa | Viodium capacity, | oo o 321.42 79
Big inertia
Medium capacit
3000W | EMS-18302H-15T-xxxA | oo CaPACHY: | 96 00 346.15 79
Big inertia
Medi it
3800W | EMS-13382L-25T-xxxA | © oo CaPACYs | g 70 136.97 116
Small inertia
4300W | EMS-18432M-15T-xxxa | Modivm capacity, | g6 g 476.70 116
Medium inertia
Medi it
4500W | EMS-18452M-20T-xxxA | Vodium capacity, | g ¢ 393.62 116
Medium inertia
Medium capacit
5500W | EMS-18552M-15T-xxxA | oo CAPAC | 95 50 605.76 145
Medium inertia
Medi it
7500W | EMS-18752M-15T-xxxA | oo CaPACIs | 69 90 826.80 198

Medium inertia

If you know the time (T) required to complete the entire braking process, you can

calculate whether you need an external resistor and the power of the external resistor

according to the selection process and formula in Fig.6-8.
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(3) Braking resistor selection process

Beginning

Determine the
reciprocatingcycleT(s)

v

Determine motor speed
V (rpm)

v

Determine load to
motor inertia ration

v

Calculate braking
energy at no-load rated
speedEc (J)

v

Determine the energy
absorbed by the
capacitorEc (J)

v

Calculate the required

braking resistor power Py,

v

YES

=

Pb>Pa?

Using external braking
resistor

v

Determine according to actual
working condition

Determine according to actual
working conditions or by our
drive debugging software
reads.

Refer to*7.2 inertia identify”
Ixv?

° 182
J is the rotate inetia of motor rotor:

V is motor speed.

See above to determine the
maximum braking energy that
the capacitor can absorb.

v

Reducing 70%
frequency selection of
external braking

Need braking
resistor

No need braking
resistor
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Here, taking the motor from 3000 rpm to standstill as an example, and assuming that
the load inertia is N times of the motor inertia, the braking energy is (N+1)*Eo when
decelerating from 3000 rpm to 0. Excluding the energy Ec absorbed by the capacitor, the
required braking resistor needs to consume (N+1)*Eo-Ec Joule. Assuming that the
reciprocating cycle is T, the braking resistor power is required to be 2*[(N+1)*Eo-Ec]/T.
For the Eo and Ec values of the specific motor, please refer to "6.1.7 (2) Energy calculation
data".

Setting | Effective |Factory
Code Item Setting range Function
grang mode mode default
0: adopt build-in braking
ist
resistor . |Setting the mode that
. . 1: adopt external braking .
Braking resistor . energy absorbed and . Effective
F01.16 i resistor . Run setting | . . 0
setting . released by braking immediately
2: No need braking st
resistor, all absorbed by resistor
capacitor

Take the 220V 1500W medium capacity, medium inertia  motor
(EMS-11152M-30S-xxxA) as an example. If the reciprocating cycle is T=2s, the maximum
speed is 3000rpm, and the load inertia is 0.5 times of the motor inertia, the braking resistor
power is required:

2x[(0.5+1)x31.15-18
R = al +)2X 1 osu

Less than the built-in braking resistor can handle the capacity Pa40W, therefore, the

built-in braking resistor can meet the requirements.If the load inertia in the above
assumptions is changed from 0.5 times to 4 times, and other conditions are unchanged, the
braking resistor power is required:

2x[(4+1)x31.15-18]
R= 5

Greater than the built-in braking resistor can handle the power P,40W. Therefore, an

=137.75W

external braking resistor is required. The external braking resistor power is recommended to
be Py, / (1-70%) = 459W.

(4) Braking resistor connection and setting

(DAdopt external braking resistor:

When P,>P,, connect an external braking resistor. It is recommended to use the external
braking resistor when the frequency is reduced by 70%, i.e: P=Py/(1-70%), and ensure that
it is greater than the minimum resistance value of the driver. The two ends of the external
braking resistor are connected to "(+)" and "B" respectively, and the short wiring between
the terminals "B" and "RB" is removed.
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Note

Fig.6-9 External braking resistor connection diagram

For the wire specifications to be used, refer to the cable information of "RB" and
"B" in "4.2.3 Recommended Models and Specifications for Main Circuit

Connection Cables".

Code

Setti Setti Effecti
etting Unit Function etting ective

Item
range mode mode

Factory
default

FO1.11

Minimum
resistance of the Check the minimum
brake resistor 1~65535 Q |allowable resistance of the display -
allowed by the external braking resistor.
drive

Depend
on mode

FO1.17

Set the power of the actual
external braking resistor
selected.
External braking note: . Effective
. 0~65535 w . Run setting| . .
resistor power The actual external braking immediately
resistor power should not
less than the "brake power
calculation value"

FO1.18

Set the resistance of the
actual external braking
resistor.

note:

The actual external braking

resistor value (F01.18) Effective

External braki
xlernalbraking | | ¢ss35 Q Run setting

resistance value should not be less than the immediately
“minimum allowable
resistance (F01.11)”,
otherwise Er.403 (external
braking resistor too small)
will occur.

65535
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/(1) Please correctly set the resistance of the external braking resistor [F01.18] and
power [F01.17], otherwise the function will be affected.
(2) If an external braking resistor is used, determine if the resistance value meets
the minimum allowable resistance limit.
(3) In the natural environment, when the braking resistor can handle the power
(average value) at the rated capacity, the temperature of the resistor will rise
above 120 °C (in the case of continuous braking). For safety reasons, use forced

Note cooling to reduce the brake resistor temperature; or use a brake resistor with a
thermal switch. For the load characteristics of the braking resistor, please consult
the manufacturer.
(4) Finally, when using an external braking resistor, the resistance coefficient of
heat dissipation must be set according to the heat dissipation conditions of the
resistor.

Code Item Setting Unit Function Setting | Effective |Factory

range mode mode default
When using external braking
resistor or internal braking,
the heat dissipation
coefficient (FO1.15) is
Resistance generally not more than 30%

Foris Mt 10~100 | v |Vhentheheatdissipation ) ing | EMTeCtive 5
dissipation coefficient is naturally immediately
coefficient cooled.

When forced air cooling, the
heat dissipation coefficient
generally does not exceed
50%.

Note of braking.

The greater the heat dissipation coefficient of the resistor, the higher the efficiency
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@Use built-in brake resistance:
When P,<P, and P,xT>Ec, the built-in braking resistor is required. At this time, set
[F01.16] to 0. The drive uses a built-in braking resistor and requires a short wiring between

terminals "B" and "RB". -
(O]
ShortjC .

wiring

(oo

Fig.6-10 Shortwiringdiagram for built-in braking resistor

Setting | Effective |Factory
Code Item Setting range Function
grang mode mode default
Build in braking |Can’t set, depends |Check build in braking . Depend
F01.12 . . display -
resistor power on motor resistor power on motor
Check build in braki
Build in braking |Can’t set, depends .ec urid in braking . Depend
FO1.13 . resistance value (65535 display -
resistance value  [on motor o . on motor
means no build in resistor)

®No need to use braking resistor:

1> When PyXT<E,, there is no need to connect the braking resistor, and the braking
energy can be absorbed only by the bus capacitor. In this case, set [F01.16] to 2.

2> There is external load torque and the motor is in power generation.

The motor torque direction is the same as the direction of rotation, and the motor
outputs energy to the outside. However, in some special occasions, the motor torque output
is opposite to the direction of rotation. At this time, the motor is negatively operated, and
external energy is generated by the motor to be recharged to the drive.

3> When the load is in continuous power generation, it is recommended to adopt a
common DC bus scheme.
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Motor rotate
speed

External load
torque

Motor output
torque

Motor negative Motor positive Negative Positive
output output output output

Fig.6-11 Example of curve in the presence external load torque

Taking 750W (rated torque 2.39Nm) as an example, when the external load torque is
60% of the rated torque and the speed reaches 1500 rpm, the power fed back to the driver
(60% x 2.39) x (1500 x 27 / 60) = 225W Considering that the braking resistor needs to be
down-clocked by 70%, the external braking resistor power is 225/(1-70%)=750W and the
resistance is 50Q.
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6.1.8 Servo operation
(1) Set servo enable (S-ON) to active (ON)

The servo drive is in the operational state and the display enters the monitoring state.
However, since there is no command input at this time, the servo motor does not rotate and
is in the lockedstate.

(2) After inputting the command, the servo motor rotates.
Table 6-4 Servo operation guidance

Record | Item Content

O | When first running, set the appropriate commands to make the motor rotate at a low speed to
confirm that the motor is rotating correctly. .

O ) Observe that the direction of motor rotation is correct. If the motor steering is found to be opposite
to the expected one, check the input command signal and command direction setting signal.
If the motor rotates in the right direction, you can use the drive panel or our drive debugging

O 3 |platform to observe the actual speed of the motor F10.00, average load factor F10.48 and other
parameters.

O 4 After checking the above motor running condition, the relevant parameters can be adjusted to
make the motor work in the expected working condition.

O 5 |Refer to "Chapter 7 Adjustment" to debug the servo drive.

(3) Power on timing diagram

Control power OFI—‘,,‘Rese‘t 200~400ms *1

L1CL2C }
i \
Micro processor Inoperatior) | Initialization 200ms
. =
operation ~0s %2
Main power OFF
LIL2L3
~ls
Servo ready to OFF *3
output (Rdy)
>0s
Servo enable OFF
(S-ON) Terminal filter time+1ms
Motor OFF
power on
Brake output OFF
(BK)
Brake connection OFF (Braking valid) »«L*/l
part
FO1.07 *5
Position/speed/ OFF ‘

torque command
Fig.6-12 Power on timing diagram
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f* 1: Reset time, determined by the microprocessor +5V power supply setup time;
*2: 0s or more means that the time is determined by the actual main power-on
action time;

E_'_) *3: The charging time of the driver with different power is slightly inconsistent,

from the main power supply to the servo preparation time is about 1 second;
Note *4: Refer to the motor related specifications for the delay time of the brake contact
operation. For details, see "2.3.3 Servo motor specifications (5) Electrical
specifications of the brake motor.

*5: [F01.06=0], [F01.07] has no effect.

(4) Shutdown timing diagram when a warning or fault occurs
@ Class 1 and 2 faults: free stop, keep free running

Break down
Whether break  Normal| ~0. 1~1ms

down or not
Absolute value
*
of motor speed Speed less than F01.09*2 tpm
Motor power
on situation  Power on Power off
Servo alarm Normal Err break down
situation output  gituation situation
Brake output ON
(BK) OFF
Brake . .
contact part ON (Brake invalid) OFF (Brake valid)

Fig.6-13 Free stop and free running state timing diagram when faults 1 and 2

@ Class 2 fault non-brake: free stop, keep free running

Break d
Whether break Normall ~0. 1~1ms reak down
down ornot — ==
Absolute value of | 0 rpm

motor speed i

Power
Motor power on on Power off
situation
Servo alarm  Normal Err break down situation

situation output

Fig.6-14 Free stop and free running state timing diagram when faults 1 and 2
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® Class 3 fault non-brake: No speed stop, keep free running

: . Break dowi
Whether break Normdl ~0. 1~ 1ms reak down
down or not =

Absolute value 0 rpm
of motor speed |

Zero speed Power Power off

on

Servo alarm  Normal Err break down
situation output situation

Fig.6-15 Timing diagram of zero-speed stop and free running state when fault 2
(non-brake)
@ Type 3 fault with brake: zerospeed stop, keep free running

Whether break Normal Break down
down ornot ———] ~0. 1~1Ins
Servo alarm  Normal o
. . Err Break down situation
situation output
Motor absolute 3 0
rootate speed [01.09 pm
Motor ower on N FOL. 08 *1
situation ower on Power off
[
Zero speed oFF
shutdown OFF
Brake output o
(BK) OFF
*2
.,
Brake contact o
part ON (Brake invalid) OFF(Brake valid)

Fig.6-16 Timing diagram of zero stop mode free stop state when fault 3 (with brake)

*1: When [F01.06] is set to 0, [F01.08] has no effect;
E-‘_, *2: Refer to the motor specifications for the delay time of the brake release

operation. For details, see "2.3.3 Servo motor specifications (5) Electrical
specifications of the brake motor".

Note
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The servo generates a type 4 warning: Er.405 (forward overtravel warning) and Er.406

(reverse overtravel warning), which will interrupt the current running state of the servo. The

shutdown timing is as shown in 5.

® Overtravel: Zero speed stop, keep position locked

not
Motor absolute
rotate speed

Zero speed
shutdown

Whether alarm or ~ Normal

~0. 1~1ms

10 rpm

0 rpm

L: ~0. 1~1ms

OFF

Position lock-out

OFF

ON

situation

OFF

Motor power on
situation

Servo alarm output
situation

Brake output(BK)

No alarming
situation

Power on

Alarming situation

No alarming

situation

ON

Brake contact part

ON(Brake invalid)

Fig.6-17 Timing diagram of the shutdown class warning

Except for the above three types of Er.402 (DI emergency shutdown alarm) and Er.408
(operation limit alarm), other warnings have no effect on the current status of the servo, as

shown in Figure 6-18.
® Non stop warning

Whether warning or

not —

Warning

Absolute value of
motor rotatespeed

Keep same rotate speed

Motor power on
state

Servo warning state
output

Brake output (BK)

Non-warning

state

Power on

~0. 1~1ms

Warning state

~0. 1~1ms

Non-warning

state

ON

Brake contact
part

ON(Brake invalid)

Fig.6-18 Non stop warning timing diagram
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(@ Fault reset

Servo enbale
S-ON

Obstacle reset

Servo obstacle
situation output F

Motor power on
situation

Obstacle motor
situation

Brake output
(BK)

Brake contact
part

Position/speed/
torque command

OFF

Not Enable

ON

Not Enable

enable
20ms

1T obstacle state | Rdy state

Power off

Stop by
obstacle

OFF

OFF(Brake valid)

Run Situation

Power on

Release from stop
by obstacle

ON

No command

ON(Brake invalid)

Directive

Fig.6-19 Fault reset timing diagram
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6.1.9 Servo stop running
According to different stop modes, it can be divided into free stop and zero speed stop;
according to the stop state, it can be divided into free running state and position keeping

locked. details asfollows:

Table 6-5 Difference between them

Stop mode Free stop Zero speed stop
. The servo motor is not energized and is free to ) .
Downtime & ) . R The servo drive outputs the reverse braking torque
e decelerate to 0. The deceleration time is affected .
description L . L. and the motor quickly decelerates to zero.
by mechanical inertia and mechanical friction.
Downtime |Smooth deceleration, mechanical shock is small, |Rapid deceleration, there is a mechanical shock,
characters  |but the deceleration process is slow. but the deceleration process is fast.

Table 6-6 Difference between them

Free stop

Zero speed stop

After the motor stops rotating, the motor is not energized
and the motor shaft can rotate freely.

After the motor stops rotating, the motor shaft is locked
and cannot be rotated freely.

Servo downtime can be divided into the following categories:
1) Servo enable (S-ON) OFF stop: Set the servo enable DI terminal to disable it.

Setting | Effective |Factory
Code Item Setting range Function
grang mode mode | default
0: Free stop, keep free
. P P When the servo enable .
Servo enable OFF  [running . . Effective
F01.03 . is set to OFF, the Stop setting | . . 0
stop mode selection |1: Zero speed stop, keep immediately
. motor stops.
free running

(2) Fault stop: The servo stop mode is different depending on the type of fault. See

Chapter 9 for fault classification.

Setting Effective |Factory
Code Item Setting range Function
grang mode mode default
0: Free stop, keep free
. . P P Set the motor stop .
Failure NO.3 stop |running . Effective
F01.04 . mode when a type 3 | Stop setting | . . 0
mode selection 1: Zero speed stop, immediately
. fault occurs.
keep free running

(3) Overtravel stop:
Overtravel: refers to the mechanical movement beyond the safe range of motion

involved.

Overtravel stop: refers to the safety function of the limit switch output level signal

when the moving part of the machine exceeds the safe moving range, and the servo drive

forcibly stops the servo motor.
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Setting | Effective |Factory
Code Item Setting range Function
g rang mode mode default
0: Free stop, keep free
running
Set th tor st
Overtravel stop 1: Zero speed stop, keep the ¢t the motorstop . Effective
F01.05 R . mode when an Stop setting| . X 2
mode selection  [position locked immediately
overtravel occurs.
2: Zero speed stop, keep free
running

When the servo motor drives the vertical axis, if it is in the overtravel state, the work
may fall. To prevent the work from falling, be sure to set the overtravel stop mode selection
[F01.05] to "1: Zero speed stop, position lock status". In the case of linear motion, etc., be
sure to connect the limit switch to prevent mechanical damage. In the overtravel state, the
motor (workpiece) can be moved in reverse by inputting a reverse command.

Reduction Load
wheel \‘

Motor \‘

Eﬁ((((ﬁ((/ﬂ% 0

FunlIN. 14:

P-0T

FunIN. 15:
N-0T

1)
(faa
/)

Servo drive

Fig.6-20 Limit switch installation diagram

When using the overtravel stop function, the two DI terminals of the servo drive should
be configured as function 14 (FunIN.14: P-OT, forward overtravel switch) and function 15
(FunIN.15: N-OT, reverse). Overtravel switch) to receive the limit switch input level signal
and set the DI terminal valid logic. Depending on whether the DI terminal level is valid or
not, the drive will enable or disable the overtravel shutdown status.

Code Item Function name Function

When the mechanical motion exceeds the movable range, enter
the overtravel prevention function

Invalid: Allow forward drive

Valid: Prohibit forward drive

FunIN.14 P-OT  |Positive overtravel switch

When the mechanical motion exceeds the movable range, enter
Negative overtravel the overtravel prevention function

switch Invalid: Allow reverse drive

Valid: Reverse drive is prohibited

FunIN.15 N-OT

(4) Emergency stop:

The servo has two types of emergency stop:

1 Use DI function 33: FunIN.33: EmergencyStop, brake;
2 Use the auxiliary function: Emergency stop [F12.07].

128




Control mode

Code Item Function name Function
Invalid: The servo drive remains in the current operating state;
Emergency . .
FunIN.33 St Emergency brake Valid: Stop according to FO1.03 stop mode, keep free state,
0]
P servo alarm AL.402 (DI emergency brake).
Setting | Effective |Factory
Code Item Setting range Function
grang mode mode | default
0: Servo drive keeps
" ine stat Enable emergency stop
current running status
Emergency g function, the stop mode is Running Effective
F12.07 1: Enable emergency stop, . . . 0
Stop . the same as when the servo setting | immediately
the stop mode is ble is OFF
€napole 18
determined by F01.03

6.2 Position control running mode

Command unit: refers to the minimum value that can be resolved from the input from
the host device to the servo drive.

Encoder unit: refers to the input command, the value processed by the electronic gear
ratio.

Position control mode diagram

Speed
feed-forward
Input command|

Motor
+ f
position "°5'"°“d Electric gear "“"“‘“‘d Calculator Position |
comman; ratio command | | gislacement loop gain
source filter

Speed
feedback

Speed
calculation
Frequency
dividing output Position
lcommand filter]

Fig.6-21 Position control diagram

Encoder

The value of the parameter [F01.00] is set to 0 via the servo drive panel or our drive
commissioning platform, and the servo drive will operate in the position control mode.
Please set the servo drive parameters according to the mechanical structure and

indicators. The basic parameter settings when using the position control mode are explained
below.
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Servo Drive

Pulse input

=1 Pulse command Electric gear Position command|

] . N - N | . ——
1\}1 input setting ratio filter
PosDirSel input Position command direction select
function
Host INHIBIT input
computer| Pulselnhibit input Command forbid function Position
controller] adjust

CirPosErr input controller

Position deviation clear function

ulse deviding output

1T L.
H Frequency deviding output
T

COIN output
NEAR output

Locate completed/Locate close

Fig.6-22 Servo drive and host controller signal interaction diagram

6.2.1 Position command input setting
The position command input settings include: position command source, position
command direction, and position command prohibition.

Position command forbid
DI function:FunIN.13

Position command
direction switch DI
function:FunIN.27

Position
command
Zero command O

Fig.6-23 Position command input setting block diagram
6.2.1.1 Position command source

In the position control mode, the position source should be set first by function code
[F04.00].
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Multi-segment position|
parameter F14 group

High-speed pulse

selection F04.03
T Pulse command forbid
! DI function: FunIN.33
i
i
I

High-speed
pulse command
Zero pulse
command

Step amplitude enable
DI function: FunIN.20,

Muti- segment position
command enable DI
function: FunIN.28

1 Step amplitude
p amp! °

Step i
F04.04

2----Multi-segment position command
o)

Position command
source selection F04.00

Fig.6-24 Position command source setting

Setting | Effective |Factory
Code Item Setting range Function
grang mode mode | default
Set the location command
source. The pulse
0: pulse command command is an external
Position 1: step amplitude osition command, and the .| Immediatel
F04.00 . P . P . P . Stop setting . Y 0
source setting [2: Multi-segment position |step amplitude and the setting
command multi-segment position

command are internal
position commands.
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(1) Positioncommand sources from pulse commands [F04.00=0]

132

Confirm pulse
command input

terminal

v

Pulse input pin
filter

v

Set pulse

command form

.

Low/high speed pulse input

terminal selection [F04.03]

Filtered interference signal low

speed pulse input filtering[F09.13]

@ direction + pulse
@ A phase + B phase orthogonal pulse
® CW+CCW

Fig.6-25 Pulse command source setting process

® Pulse commandinput terminal

Servo drive has two set pulse input terminal:

Low-speed pulse
position command

High-speed pulse
position command
maximum 4MHz

=

T

GND [

2.4KQ
0PC 10 2.4KQ
0PC___ |10
PULSE+ | 7 2400
2.4KQ
2.4KQ
SIGN+ | 9 240Q
SIGN- | 8 =
(7 WPULSE+ | 4
/| HpuLsE- |3 J>
7
Al HSIGN+ |2
[T HSIoNn [ >
ij
GND |5
T :




Control mode

Low-speed pulse input terminals (corresponding to PULSE+, PULSE-, SIGN+, SIGN-),
accept differential inputs (maximum input pulse frequency is 500kpps) and open collector

input (maximum input pulse frequency is 200kpps).
High-speed pulse input terminals (corresponding to HPULSE+, HPULSE-, HSIGN+,
HSIGN-), only accept differential inputs (maximum input pulse frequency is 4Mpps).

Setting Effective |Factory
Code Item Setting range Function
g rang mode mode default
0: Low speed pulse input
Pulse command X peecp P Set the hardware R
. A terminal ) A . Effective
F04.03 | input terminal . . input terminal of the | Stop setting | . . 0
. 1: high speed pulse input immediately
selection N pulse command
terminal

(2

For details of the interface circuit, refer to "4.5.1 Position Command Input Signal".

Note
Table 6-7 Pulse input specification
Max input Instantaneous
Pulse mode P Voltage
frequency current
High speed pulse Differential signal 4M 5V <25mA
Differential signal 500K Y% <15mA
Low speed pulse
Collector open circuit signal 500K 24V <I5mA

@ Pulse input pin filter
The low-speed pulse hardware input terminal needs to set a certain pin filter time to

filter the input pulse command to prevent the interference signal from entering the servo

driver and causing the motor to malfunction.

Setting | Settin Settin Effective |Facto
Code Item . . Function . -
range | range mode mode default
Low speed pulse Set the filter time .
. . . Effective
F09.13 |input pin filter 0~3 - constant for low speed | Stop setting | . . 3
. immediately
time constant pulses

0: Filter time T= 20 ns.
1: Filter time T;= 40 ns.
2: Filter time T= 160 ns.

3: Filter time 640ns

If the pulse input pin filter time constant is Ty and the minimum width of the input
signal isty, the input signal and the filtered signal are as shown in the figure below. The

filtered signal will delay T compared to the input signal.
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maintained

The signal width is less than tr,
and the original high level is

after filtering.

Input signal

Signal after filtering

The signal width is less than
tr, and the original low level
is maintained after filtering.

<tr

Minimum width of the input signal tmin

| .

|

Fig.6-26 Filtered signal waveform example

The pulse input pin filter time T needs to satisfy: Tr<< (20% ~ 50%) tui.
The maximum frequency (or minimum pulse width) of the input pulse is known. The

recommended values for the filter parameters are shown in the table below.
Table 6-8 Recommended filter parameter table

q . Corresponding Input pulse Max Recommended filter
Pulse input terminal . q
function code frequency parameter (Unit: 25ns)
L d pulse input
OW Speec puise mpu F09.13 <250K 3
terminal
L Ise i
ow speed pulse input F09.13 250K~500K 2
terminal

®) Pulse command form
The pulse command that can be input by the servo drive has the following three forms:

0: direction + pulse (positive logic or negative logic)

1: A phase + B phase orthogonal pulse, 4 times frequency

2: forward pulse / negative pulse (CW + CCW)

Please set the pulse shape according to the host computer or other pulse output device.

Setting | Effective |Factory
Code Item Setting range Function
g rang mode mode default
0: direction + pulse
F04.01 Pulse command |1: A pha-se + B phase quadrature | Pulse com@and Stop setting Powef' on 0
form pulse 4 times frequency form selection again
2: CW+CCW
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Table 6-9 Pulse form details

F04.02 F04.01
Pulse . Forward pulse Reverse pulse
Commandfor | Pulse form Signal q q
command m settin diagram diagram
reverse .
o Pulse+ PULSE l‘L[.SH—‘!:ZE‘l_\—,_\— Pl'I-SF«—”!??,_\—,_L
Direction SIGN B o T T e Low
Aphase Bphase PULSE A phase ahead of B90° | B phase ahead of A90°
A ph
1 Quadrature pulse ( SIISGEI]\?e) \\\m Prm—]W
4 times P~ S e B D ey e
0 (B phase) R SIGN
CW t5 t5 tﬁitﬁ t5
CCW-
2 cwiccw | PULSE(CW)
SIGN (CCW) |
i I R
CCW t5 15 t6 ! t5 t5
PULSE T e N B N - L
0 Pulse+Direction ULS s RN PSE— e
SIGN sy = Low =
PULSE B phase ahead of A90° | A phase ahead of B90°
A phase+B phas
. Quadrature putse | PP Lo e e e LT
ua :atlurepu se SIGN ] e s [
Q HHJ::‘—,—L - ‘: Low
1 1mes (B phase) ulu SION
W —"55 T
CCW
PULSE
2 CW+CCW ULSE (CW)
SIGN (CCW) [
CCW t5 t5 6] th th

The maximum frequency and minimum time width specifications of the position pulse
command corresponding to different input terminals are as follows:

Table 6-10 Pulse command specification

. Max Min time width/us
Input terminal
frequency | 1 t2 t3 t4 t5 t6
High speed pulse input terminal 4Mpps 0.125 0.125 0.125 0.25 0.125 0.125
Low speed pulse | Differential input 500kpps 1 1 1 2 1 1
input terminal | Collector input 200kpps 25 25 2.5 5 2.5 25

The rise and fall times of position pulse command should be less than0.1us.
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@ Pulse command frequency

The maximum position pulse frequency can be set by function code [F09.12]. If the
actual input pulse frequency is greater than [F09.12], the warning Er.304 (pulse input
overspeed fault) will occur.

ttin, " " ttin Effecti Fact
Code Item Setting Unit Function Setting ective crory
range mode mode default
Max position Set the maximum Effective
F09.12 P 100~4000 | KHz [frequency of the external | Stop setting | . . 4000
pulse frequency immediately
pulse command

(2) The position command source is the step amplitude[F04.00=1]

When the servo drive is in the running state (servo enable is set to ON), if the
Stepping amountcommand enable is invalid, the motor is in the locked state;
E) otherwise, if the step command is enabled, the servo motor rotates when executing
Note [F04 .04] After the command is completed, the motor will also be locked when the
step amount command is no longer triggered.

The servo drive has a step-and-run function, which means that the drive operates at an
internal fixed speed until the positioning displacement is completed. The setting process is
as follows:

Set motor rotate

J dingto| =—=———mmmmmomm Motor speed V=24xelectronic gear ratio (rpm)
speed according to and must not exceed 1500 rpm

gear ratio
Set target Motor running target displacement F04.04 x
displacement electronic

v

Set Stepping

Configure the DI terminal;

amountcommand | ~ === =TS ------- The FunIN.20

enable

’

Fig.6-27 Stepamplitudecommand source setting process
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Vmotor/rpm

1500

24xElectric
gear ratio

(=

PosStep valid

Fig.6-28 F04.00=1, Motor running curve

In the figure, the area of the shaded area is equal to the motor displacement:

@ Motor displacement:

F04.04 x electronic gear ratio (Encoder unit)

( The relationship between motor speed and electronic gear ratio:

When the position command source is the step amplitude, the servo motor speed cannot
be directly set, but the following relationship exists with the electronic gear ratio. At the
same time, the drive is limited to the motor speed not exceeding 1500 rpm.

V motor = 24 x electronic gear ratio (Rpm)

When the position command source is the step amplitude, the total number of position
commands (command units) is set by [F04.04], and the positive and negative of the [F04.04]
data determine the positive and negative of the motor speed.

Settin . . Settin Effective |Factor:
Code Item g Unit Function s ¥
range mode mode default
When F04.00=1, set the
total number of position
St c d commands. The positive Effecti
e omman ective
F04.04 .p -9999~9999 ) and negative values Stop setting | . . 50
amplitude unit - - immediately
determine the positive and
negative of the motor
speed.

® Step amplitudecommand enable
When using the step amplitude as the position command source, configure one DI
terminal of the servo driver as function 20 (FunIN.20: PosStep, step amplitudecommand
enable), and confirm the valid logic of the DI terminal.

Code Name Function name Function
In the servo running state:
FunIN.20 PosStep Step amplitude | Valid: The position command set by F04.04 is input to

commandenable

the servo drive, and the servo motor is running;
Invalid: The servo motor is locked.
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FunIN.20 (step amplitude command enable) is valid along the number, the step position
positioncommand is finished, the servo motor enters the lock state; the FunIN.20 is triggered
again, and the servo motor will repeat the [F04.04] setting. Position command.

(3) The position command source is a multi-segment position command [F04.00=2]

The servo drive has a multi-segment position operation function. It means that the
servo drive stores 16 segment position commands, and the displacement, maximum running
speed and acceleration/deceleration time of each segment are set separately. The waiting
time and connection method between the segments can also be selected according to actual
needs. The setting process is as follows:

Multi-segment position operation mode: F14.00

v The number of end points of the displacement
Set multi-segment command is selected: F14.01
position operation | - - - - - - - —-—-— - - -~ Balance processing method: F14.02
mode Time unit: F14.03

Displacement command type selection: F14.04
Continuous mode cycle running start segment selection: F14.05

v

Set multi-segment

position operation | = = = = = = == == - -~ Set each curve related parameters
curve

v

Set the electronic Set the motor displacement by

gear ratio electronic gear ratio

v

Set multi-segment

Configuring the DI terminal

position command | - - - - - -— - o !
FunIN.28: Function is valid

enable

Fig.6-29 Multi-segment position command source setting process

@ Set multi-segment position operation mode
. . . Settin Effective
Code Item Setting range Unit Function g
mode mode
0: Single run end
. shutdown X
multi-segment X Set the connection X
. . |1: cycle operation . Effective
F14.00 [position operation o between segments and [ Stop setting| . . 1
2: DI switching immediately
mode . segments
operation
3: Run in sequence
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F14.01

Position
command end
segment number

1~16

Set the total number of
segments of the
multi-segment position
command

Stop setting

Effective
immediately

F14.02

Balance
processing

0: continue to run the
segment that has not
finished

1: restart from the first
paragraph

Set the servo enable ON,
the start segment
number of the
multi-segment position
operation from the
interrupted to the resume
operation

Note:

F14.02 is only valid at
F14.00#2.

Stop setting

Effective
immediately

F14.03

Waiting time unit

0: ms

Set the
acceleration/deceleration
time and waiting time
unit.

note

Waiting time is only
valid when F14.00=0 or
1

Stop setting

Effective
immediately

F14.04

Displacement
instruction type
selection

0: relative position
command
1: absolute position
command

Set the displacement
instruction type

Stop setting

Effective
immediately

F14.05

Sequence start
segment selection

0~16

‘When F14.00=3, set the
starting segment number
of the multi-segment
position operation after
the first round.

note:

F14.05=0 or
F14.05>F14.01
Indicates that it does not
loop;

F14.05>1 indicates that
the starting segment
number is the set value
of F14.05.

Stop setting

Effective
immediately
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1> Single operation end shutdown[F14.00=0]
Table 6-11 Single operation instructions

Mode description

Running curve

1. Run 1 round;

2. The segment number is automatically incremented and
cut;

3. each paragraph can be set to wait for strength;

4. The multi-segment position command enable
(PosInSen) signal is level active.

Speed V
Vimax | 1st segment
V2max 2nd segment
S1
S2
t

Waiting time
V1max, V2max: the maximum running speed of the first
and second segments;
S1, S2: displacement of the first segment and the second
segment;
After each segment of operation is completed, the
positioning completion signal is valid;
1. During the running process, the multi-segment position
command is enabled to OFF, the servo abandons the
unfinished displacement of this segment and stops, and the
positioning completion signal is valid after the stop is
completed;
2. The multi-segment position command is turned ON
again, and the servo is selected according to the F14.02
setting to select the corresponding segment to run;
3. The servo enable OFF occurs during a certain period of
operation, and the motor stops according to the servo OFF
stop mode. After the stop is completed, the positioning is
invalid.
4. During a certain operation, the position command
direction switching DI (FunIN.27: PosDirSel) logic
switching has no effect on the running direction of this
segment.

The total number of segments of the multi-segment position command set by the

drive [F14.01] is called complete 1 round.

Note
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2> Cycle operation [F14.00=1]

Table 6-12 Cycle operation details

Mode description

Running curve

1, Cycle operation, the starting segment number of each
round is 1;

2. The segment number is automatically incremented and
switched;

3. Wait time can be set between each segment;

4, FunIN.28 (multi-segment position command enable) is
valid, keep the cycle running state;

5, Multi-segment position command enable (PosInSen)
signal is level effective

Speed V:
Vimax| Ist Segment
V2max 2nd Segment
S1 s
Waiting time

V1max, V2max: the maximum running speed of the first
and second segments;

S1, S2: displacement of the first segment and the second
segment;

1. Each segment of the operation is completed, and the
positioning completion signals are valid;

2. During the running process, the multi-segment position
command is enabled to OFF, the servo abandons the
unfinished displacement of this segment and stops, and the
positioning completion signal is valid after the stop is
completed;

3. Re-enable the multi-segment position command to
enable ON, and the servo will select the corresponding
segment to run according to the F14.02 setting;

4. The servo enable OFF occurs during a certain period of
operation, and the motor stops according to the servo OFF
stop mode. After the stop is completed, the positioning is
invalid.

5. During a certain operation, the position command
direction switching DI (FunIN.27: PosDirSel) logic
switching has no effect on the running direction of this
segment.
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3> Switching operation[F14.00=2]

Table 6-13 Description of DI switching operation

Mode description

Operation curve

1. When the current segment number is running, the next
running segment number can be set. After the position
command set by the current segment number is
completed, the motor stops. After the multi-segment
position command is enabled to be turned ON, the time
slot number command is executed;

2. The segment number is determined by the logic of the
DI terminal;

3. There is no waiting time between each segment, and the
interval time is determined by the delay of the upper
computer command;

4. The multi-segment position command enable
(PosInSen) signal is valid for the edge number.

Speed V
PosInSen valid ssﬁlnse" resetas
Vx max X segment
Vy max] Y segment
Sx
Sy
t

Can be used to set the time
zone of the y segment number

Vimax, V2max: the maximum running speed of the xth
segment and the yth segment;

S1, S2: displacement of the xth segment and the y
segment;

1. Each segment is completed and the positioning
completion signal is valid.

2. During the running process, the multi-segment position
command is turned OFF, the servo continues to perform
the displacement of the belly massage, and the positioning
completion signal is output.

3. The switch segment number must be in the following
order:

1 The segment number switching is invalid until the
displacement of the xth segment is not completed.

2 The displacement of the xth segment during the
displacement or after the positioning is completed, first y
(if x=y, the servo will perform the displacement of the xth
segment again);

3 After the displacement of the xth segment is completed,
the multi-segment position command enable is turned ON,
and the servo drive performs the y-th stage displacement.
4. The servo enable OFF occurs during a certain period of
operation, and the motor stops according to the servo OFF
stop mode. After the stop is completed, the positioning is
invalid.

5. During a certain operation, the position command
direction switching DI (FunIN.27: PosDirSel) logic
switching has no effect on the running direction of this
segment.

When the multi-segment position operation mode is set to DI switching operation,
configure the four DI terminals of the servo driver as functions 6 to 9 (FunIN.6: CMDI to
FunIN.9: CMD4, multi-stage operation command switching), and confirm that the DI

terminal is valid. logic.
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Speed command

1st Segment

2nd Segment

S-ON

CMDI 0

CMD2 0

CMD3 0

CMD4 0

PosDirSel [#2]
PosDirSel[=3] | | a [ ||
COIN | |

Fig.6-30 Multi-segment timing diagram

*1 Area that can be used to switch the segment number: The position command of
the previous segment has been sent, and the PosInSen of the next segment has

become a valid interval.

r}_) *2 When using the low-speed DI terminal, it is valid for at least 1ms.

Note *3 The PosInSen signal is valid for edge change. When using the normal DI
terminal, the effective signal width should be at least 1ms. When using the fast DI
terminal, the effective signal width should be at least 0.25m.

Code Name Function name Function

Multi-segment run The multi-segment number is 4-bit binary, and the
FunIN.6 CMD1 .

command switch 1 correspondence between CMD1 and CMD4 and the

segment number is as follows:

Multi-segment run CMD4 | CMD3 | CMD2 | CMD1 | CMDO
FunIN.7 CMD2 .

command switch 2 0 0 0 0 1

Muli 0 0 0 1 2
FunIN.8 CMD3 ulti-segment run

command switch 3
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Multi- t
FunIN.9 CMD4 wt-segment run

command switch 4

HENEREREREN

The DI terminal logic is level active. When the input level
is valid, the CMD value is 1, otherwise it is 0.

4> Sequence operation[F14.00=3]

Table 6-14 Sequence operation details

Mode description

Operation curve

1, Can run 1 round, stop
(F14.05=0 or F14.05>F14.01)
2, Can be cycled, the starting number after the first
round is F14.05;
3. Automatic increment of segment number;
4. There is no waiting time between each paragraph;
5. The multi-segment position command enable
(PosInSen) signal is level effective;

V1max, V2max: the maximum running speed of the
first and second segments;

S1, S2: displacement of the first segment and the second
segment;

1. Each segment of the operation is completed, and the
positioning completion signals are valid;

2. During the operation of a certain section, the
multi-segment position command is turned OFF, the
servo discards the unfinished displacement of the
segment and stops, and the positioning completion
signal is valid after the stop is completed;

3. Re-enable the multi-segment position command to
enable ON, and the servo will select the corresponding
segment to run according to the F14.02 setting;

4. The servo enable OFF occurs during a certain period
of operation, and the motor stops according to the servo
OFF stop mode. After the stop is completed, the
positioning is invalid.

5. During a certain operation, the position command
direction switching DI (FunIN.27: PosDirSel) logic
switching has no effect on the running direction of this
segment.

Speed V
Vimax|-—- 1st Segment
V2max 2nd Segment
S1
S2
t

Waiting time
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® Multi-segment position running curve setting
The multi-segment position operation function can set 16 different position commands.
The displacement, maximum running speed, acceleration/deceleration time and waiting time
between each segment can be set separately. Take the first paragraph as an example:

ttin A " ttin Effective |Fact
Code Item Setting Unit Function Setting ective crory
range mode mode default
Stage 1 -1073741824
28° Command |Set the first paragraph . Effective
F14.06 [movement ~ it i d Stop setting immediatel 10000
unt os1tion command sum mediat
displacement | 1073741824 P Y
1st stage
F14.08 displ'acement 1~6000 rpm Set the maximum speed Stop setting | Effecltive 200
maximum of the first stage immediately
running speed
Stage 1
displacement Set the multi-stage
F14.09 acceleration 0~65535 Ms (s) position of the first stage Stop setting | Effec.tive 10
and motor from 0 rpm to immediately
deceleration 1000 rpm
time
\Af{[altl:lllg time Set the waiting time
atter the
fter th letion of Effecti
F14.10 |completion of | 0~10000 | Ms(s) |+ cr ¢ COMPICHONOL g 0 setting ective 10

the first stage
displacement

the first stage of
positioning

immediately

According to the above settings, the actual running curve of the motor is as shown below:

Motor displacement

Motor speed V F14.06xelectric gear ratio
Max running
speed F14.08
—
Acceleration Waiting time
time F14.10

Fig.6-31 The first motor running curve

Therefore, the time t that actually accelerates to [F14.08: Maximum displacementspeed

of the first stage] is:

_ (F14.08)
~ 1000

x(F14.09)

(2

Note

Please refer to Chapter 8 for the setting of the remaining 15 parameters.
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® Multi-segment position command enable

When using a multi-segment position command as the source of the position command,
please configure one DI terminal of the servo drive.

(FunIN.28: PoslnSen, multi-segment position command enable), and determine the
valid logic of the DI terminal.

Code Name Function name Function

Valid: The servo motor runs multiple position commands;
Invalid: the servo motor is locked;

note:

When F14.00=0, 1, 3, the logic of the DI terminal
corresponding to the PosInSen signal is level effective;
When F14.00=2, the DI terminal corresponding to the
PosInSen signal is logic-dependent.

Multi-segment position

FunIN.28 PosInStep
command enable

6.2.1.2 Position command direction setting

The direction of the position command can be switched by the DI terminal to change
the direction of motor rotation. Configure one DI terminal of the servo drive as function 27
(FunIN.27: PosDirSel, position command direction setting) and determine the valid logic of
the DI terminal.

Code Name Function name Function

Invalid: The actual position command direction is the
Position command same as the set position command direction;

direction setting Valid: The actual position command direction is opposite
to the set position command direction;

FunIN.27 PosDirSel

The actual motor rotation direction is related to both the position command positive and
negative and the position command direction setting (Funln.27).

Table 6-15 Motor rotation direction

Posntlo::gr:;ng:rtliieposmve FunIN.27 Actual motor rotation direction
+ Invalid Counterclockwise
+ Valid Clockwise
- Invalid Clockwise
- Valid Counterclockwise

6.2.1.3 Location series instruction disable function
The servo drive has a position command inhibit function (FunIN.13: Inhibit) and a
pulse command prohibit function (FunIN.35: Pulselnhibit).

(1) Position command prohibition function

The position command prohibition function: that is, the position command is forcibly
set to zero, the servo drive does not respond to any internal or external position command,
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and the position is in the servo lock state in the position control mode. At this point, the
drive can be switched to other control modes to continue running.

When the position command prohibition function is enabled, the position command
counter [F10.31] continues to count the position command in the position control mode.
However, the position command counted at this time does not respond after the position
command disable function is canceled.

When using the position command prohibition function, configure one DI terminal of
the servo driver as function 13 (FunIN.13: Inhibit, position command prohibition) and
determine the valid logic of the DI terminal. A quick DI (DI8) terminal is recommended.

Input position
command

Inhibit ON OFF ON
Actual position
command

Fig.6-32 Example of position command inhibit function waveform

Code Name Function name Function

Invalid: In the position control mode, the servo drive can

. . . ... |respond to the position command;
FunIN.13 Inhibit position command inhibit . . .
Valid: In position control mode, the servo drive does not

respond to any internal or external position commands;

(2) Pulse position command inhibit

Pulse command inhibit function: that is, the pulse command is forcibly set to zero, the
servo driver does not respond to the pulse command input by the pulse input terminal, and in
the position control mode, the driver can respond to other forms of position command. At
this point, the drive can also switch to other control modes to continue operation.

When the pulse command prohibition function is valid, if the position command mode
is not switched to use another type of position command and the pulse input terminal
continues to input the pulse signal, the input position command counter [F10.31] continues
to count the pulse command, but this time When the pulse command is counted, the drive
does not respond after canceling the pulse command prohibition function; in the position
control mode, if it is switched to use other forms of position command, [F10.31] continues
counting for other forms of position command and executes the position. instruction.

When using the pulse command prohibition function, configure one DI terminal of the
servo driver as function 35 (FunIN.35: Pulselnhibit, pulse command prohibition), and
determine the valid logic of the DI terminal. A quick DI (DI8) terminal is recommended.
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External pulse position command Internal position command
L Il Il
T T T
Input position
command

| | !
|
| | ‘

_—
|
o *1

Inhibit ON OFF ~—=  ON

Actual react position
command

Fig.6-33 Example of pulse command inhibit function waveform

(1) When using normal DI, the logic of the DI terminal is set to invalid to input other internal
E position commands, please wait at least 1 ms;

(2) When using express DI, please input the response from the terminal signal to the response at
Note least 0.25ms.

Code Name Function name Function

In the position control mode, the position command
source is the pulse command  (F04.00=0):

Invalid: the servo drive can respond to the pulse
command;

Valid: The servo drive does not respond to the pulse
command;

FunIN.35 Pulselnhibit [Pulse command inhibit

6.2.2 Electric gear ratio

The electronic gear ratio setting range is:
0.001x Encoder resolution ratio 4000 x Encoder resolution ratio

. 10000 i : . 10000
Otherwise, fault Er.312 (Electronic gear ratio setting error) will occur.

<gear ratio<<

An incorrect setting of the electronic gear will result in an erroneous operation. At this
time, It is recommended to reset the servo drive while it is stopped.

(1) The concept of electronic gear ratio

In the position control operation mode, the input position command (Command unit) is
to set the load displacement, and the motor position command (Encoder unit) is to set the
motor displacement to establish the proportional relationship between the motor position
command and the input position command, the introduction of electronic gear ratio function.

By the frequency division (electronic gear ratio<l) or multiplier (Electronic gear
ratio >1) function of the electronic gear ratio, the actual displacement of the motor rotation
or movement when the input position command is one command unit can be set. It is also
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possible to increase the frequency of the position command when the upper machine output
pulse frequency or the function code setting range is limited and the required motor speed
cannot be reached.

(1) "Command unit": refers to the minimum value that can be resolved from the
E-‘_) host device input to the servo drive.

Note (2) "Encoder unit": refers to the input command, the value processed by the
electronic gear ratio
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(2) Electronic gear ratio setting procedure
The electronic gear ratio differs depending on the mechanical structure. Please follow

the steps below to set it up:

Beginning
N . Confirm the reduction ratio, the ball screw lead, the
Confirm mechanical | _ _ _ _ _ _ _ _ _ gear diameter in the gear drive, and the belt diameter
parameters . .
in the pulley drive.
v

Confirm encoder .
Confirm the servo motor encoder resolution used.

parameters

v

Confirm the parameters such as the mechanical

Confirm the load | i o .
. specifications and positioning accuracy, and determine
displacement R X .
L | —_—————— the load displacement corresponding to the one position
corresponding to one
command output from the host computer.

position command

A
(Calculate the positio:
command required | —
for one rotation of

the load shaft

The position command value required for one rotation
of the load shaft is calculated in combination with the
mechanical parameter and the load displacement

corresponding to one position command.

\ 4
Calculate electronic | _ _ _ _ _ _ _ _ _ Gear ratio—B = . .Encoder X Reduction ratio.
gear ratio A Position command
(command unit)
Required for one
v rotation of the load shaft

_________ Set function code parameters based on the calculated

Setting parameters . .
ep electronic gear ratio value.

Fig.6-34 Electronic gear ratio setting procedure
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Among them, the steps to set the parameters are as follows:

Note

Fig.6-35 Electronic gear ratio setting operation flow

Electronic
gear ratio 1

Electronic
gear ratio 2

Switch condition
selection F04.17

Electronic gear
ratio selection
DIfunction: FunIN.24

Encoder resolution|
F04. 07

[F04.07] is not 0, Electric gear

electronic gear ratio 1 and the electronic gear ratio 2 have no effect.

A F04.07

B Encoder resolution

, At this time, The

6.2.2.1 Relate function code

(1) The electronic gear ratio value setting

Settin . . Settin, Effective |Factor;
Code Item g Unit Function g ¥
range mode mode default
Number of
position Set the number of
F04.07 |commands per| 0~8388608 P/r |position commands for | Stop setting | Power again 0
motor one rotation of the motor
revolution
Electric gear Set the numerator of the .
. K . Effective | Encoder
F04.09 |ratio 1 1~1072741824 - first set of electronic gear | Run setting | . )
. immediately | confirm
(numerator) ratios
Electric gear Set the denominator of .
. . . Effective
F04.11 [ratio 1 1~1073741824 - the first set of electronic | Run setting | . . 10000
. . immediately
(denominator) gear ratios
Electric gear Set the numerator of the Effecti Encod
ective ncoder
F04.13 [ratio 1 1~1073741824 - second set of electronic | Run setting | . .
. immediately | confirm
(numerator) gear ratios
Electric gear Set the denominator of .
i . Effective
F04.15 |ratio 1 1~1073741824 - |the second set of Run setting | . . 10000
. . . immediately
(denominator) electronic gear ratios
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(2) Electronic gear ratio switching setting

Note

When the electronic gear ratios of the two groups are large and the difference is
large, the motor speed will fluctuate greatly. At this time, the position command

first-order low-pass filter function [F04.05] can be used to smoothly switch the
position command.

When [F04.07] is 0, the electronic gear ratio switching function can be used. It is
necessary to determine whether it is necessary to switch between the gear ratio 1 and the
gear ratio 2 according to the mechanical operation condition, and set the electronic gear ratio
switching condition, and there is only one set of electronic gear ratios at any one time.

Setting | Effective |Factory

Code Item Setting range Function
g rang mode mode default
0: The ber of positi
Electronic gear © num‘ er ot postiion Set the electronic .
R Lo commands is 0, and the N L . Effective
F04.17 | ratio switching L gear ratio switching | Stop setting | . . 0
duration is 2.5ms. immediately

condition

condition

1: real-time switching

Also, configure one DI terminal of the servo driver as function 24 (FunIN.24:
GEAR_SEL, electronic gear ratio selection) and determine the valid logic of the DI

terminal.
Code Name Function name Function
Invalid: In the position control mode, the first set of
Electronic gear ratio electronic gear ratios is selected;
FunIN.24 GEAR_SEL . g . N L.
- selection Valid: In the position control mode, the second set of
electronic gear ratios is selected;

The electronic gear ratio that the servo drive ultimately selects should refer to the table

below.
Table 6-16 Electronic gear ratio
F04.07 F04.17 FunIN.24Corresponding DI Electric gear B
terminal level A
Invalid F04.09
0 F04.11
. F04.13
Valid
F04.15
Invalid F04.09
F04.11
1
Valid F04.13
F04.15
1~1048576 . Encoder resolution
F04.07
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For serial encoders, motor resolution = 2" (P / ), n is the serial encoder number of bits.

For example, our 20-bit serial encoder, encoder resolution = 2*° (P/r) = 1048576 (P/r).

For quadrature incremental encoders, the encoder resolution = encoder line number x 4.

For example, Our orthogonal incremental encoder line number is 2500, encoder
resolution = 10000 (P/r).

6.2.2.2 Electric gear ratio calculation

The relationship between position command (command unit), load displacement and

electronic gear ratio is shown in the figure below:
Servo | | Decelerate| Mechani
control control [ | and load

Decelerate Load displacement: L
ratioR  Load speed: Vi

Position command

Position command| (Encoder unit)
(Unit) B N

Sum of Position command: P (P) A
Position command frequency: f (Hz)

Electric
gear ratio

Position feedback
(Encoder unit)

% Encoder

Fig.6-36 Relationship between position command (command unit),
load displacement and electronic gear ratio

Take the linear motion load ball screw as an example: the lead lead is Pg (mm), the
encoder resolution is Pg, and the reduction mechanism reduction ratio is R.

Reduction Load
wheel
Motor—— L Ball screw
L Ps
Load shaft
Reduction rotates n turns
% ratio R~ Corresponding motor shaft
rotation m circle
Encoder

resolution PG

Fig.6-37 Ball screw diagram
(D It is known that the input driver has 1 pulse corresponding to the load displacement
of AL (mm)

When the mechanical displacement is AL, It corresponds to the load shaft AP—L rotation

and the motor shaft %x% rotates. ®

B
Then: P><E=£><i><PG
A P R
B AL 1
So, electri tio is —=—x—xP,
0, electric gear ratio is — p R
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@ Known load displacement L (mm) and total number of position commands P (P)

. . . L .
When the mechanical displacement is L , It corresponds to the load shaft — rotation

L1 : P
and the motor shaft FXE rotation.
Then: ° B L 1 .
So, electric gear ratio is —=—x—xPyx—
A B, R P

B

® known load moving speed VL (mm / s) and position command frequency f (Hz)

V,
Load shaft speed: FL(F /s)

B

Motor speed: V,, =\|;—L><%(r/s)

B

The relationship between the position command frequency, the electronic gear ratio and

the motor speed:

. .. Vy, x P,
So, electric gear ratio is A %

6.2.2.3 Example of setting the electronic gear ratio

Tabel 6-17 Example of setting the electronic gear ratio

Mechanical structure
Ball screw drive Pulley drive Rotate load
Item Name
“.Ilﬂ.l;l'llii‘.*'lj
i
Reduction ratioR: 5/1 N A
. . . . Reduction ratioR: 10/1
Mechanical Reduction ratio R: 1/1  [Belt pulley diameter: 0.2m .
1 . Load shaft rotates 1 rotation
parameter Screw lead: 0.01m (Belt pulley perimeter: Rk
load rotation angle: 360°
0.628m)
2 Encoder resolution 20bit =1048576P/r 20bit =1048576P/r 20bit =1048576P/r
Load displacement
3 |comesponding o one 0.0001m 0.000005m 0.01°
position command
(command unit)
Position command
(command uni) 0.01 _ 0628 155600 360 _ 36000
4 value required for —= 0.000005 0.01
. 0.0001 . .
one rotation of the
load shaft
B 1048576 1 B 1048576 5 B 1048576 10
5 Calculate — = x- — =X — =X
A 100 1 A 125600 1 A 36000 1
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F04.09=1048576 F04.09=5242880 F04.09=10485760

6 Setting F04.11=100 F04.11=125600 F04.11=36000

6.2.3 Position command filter

When the position command is filtered, the position command (Encoder unit) after
frequency division or multiplication by the electronic gear ratio is filtered. Includes
first-order low-pass filtering and average filtering.

Consider adding positional command filtering in the following situations:

(1) The position command output by the host computer is not subjected to
acceleration/deceleration processing;

(2) The pulse command frequency is low;

(3) When the electronic gear ratio is 10 times or more.

Setting Setting | Effective |Factory

Cod It Unit Functi
ode em range m unetion mode mode default

Set the time constant of

First-orde
irst-order the first-order low-pass Effective

F04.05 |[low-pass filtering | 0~1000.0 ms filter for the position Stop setting immediately 0.0

time constant .
command (encoder unit)

Set the time constant of

Average filter the average filter for the Effective
F04.06 |8 0~1280 | ms averag Stop setting | o 0.0
time constant position command immediately

(encoder unit)

(1) This function has no effect on the amount of displacement (the total number of

E-'_, position commands).

Note

(2) If the set value is too large, the delay of the response will increase, and the filter
time constant should be set according to the actual situation.

Position ——— Input position command

d . .
comman First order filtering

Average filtering

= s t

3t
Fig.6-38 Schematic diagram of first-order filtering and average filtering for
rectangular position command
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Position —— Input position command

command First order filtering

Average filtering

t t } t
3t
Fig.6-39 Schematic diagram of first-order filtering and average filtering for

rectangular position command

6.2.4 Position deviation clear function

Position deviation = (Position command - Position feedback) (Encoder unit)

The position deviation clear function means that the position of the position can be
cleared when the drive meets certain conditions [F04.18].

Setting | Effective | Factory

Code Item Setting range Function
grang mode mode default

0: Servo enable OFF or

position deviation when fault

oceurs

Clear 1: Servo enable OFF or clear |Set conditions for Effecti
ective
F04.18 operation | position deviation pulse when |clearing positional | Stop setting | . . 0
. L immediately
selection  |a fault occurs deviation

2: Servo enable OFF or clear
the position deviation by the
ClrPosErr signal input by DI

[F04.18=2], configure one DI terminal of the servo driver as function 34 (FunIN.34:
ClrPosErr, clear position deviation), and determine the valid logic of the DI terminal. It is
recommended to use the fast DI (DI8) terminal and set to edge valid.

Code Name Function name Function

. . Valid: clear position deviation;
FunIN.34 ClrPosErr  |Clear position deviation

Invalid: No cleanup is performed.

Setting ways below:
Table 6-18 Position deviation clear setting

Setting value Clear condition Clear time
Servo operation Servo operation
Clear position deviation when servo OFF or Servo
F04.18=0 . shutdown
servo status is faulty .
Eliminate
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Servo operation Servo operation
Clear position deviation when servo OFF fails Servo
F04.18=1 hutdown
or warns
Eliminate
DI valid
DI invalid DI invalid
The position deviation is cleared when the
servo OFF or clear position deviation DI Eliminate
F04.18=2 terminal logic is valid. -
The DI terminal is recommended to be set to be DI valid
effective for edge changes. DI invalid DI invalid
Eliminate

6.2.5 Crossover output function

The divided output cannot be used in the full closed loop control mode, and the
divided output terminal is used as the input terminal of the external scale signal.
E’ Z signal frequency demultiplication output accuracy requirements for higher use, it
is recommended to use the Z signal output effective change edge:
Note (D [F04.27=0] The effective change edge is the rising edge;
@) [F04.27=1] The valid change edge is the falling edge.

The frequency division output function of the servo driver means that the position
command pulse or the position pulse fed back by the encoder is output as an A/B phase

orthogonal pulse.

Servo Drive
Drive internal
rocess
CN1 P
L Butout nulse
oPcl 10 24Ka Output pulse
Low-speed| PuLsE+|8 2000 source F04.25 Host compauter
pulse = — ol |
position 2000 PAQ+
d SIGN+9
syl [ g e
command & P o+/ ;
PBO-
GND% P20+
s REG0 ol
HPULSE-J'3
s[> a0k onp & lono

pulse
position

High-SPCCqHPULSE‘

HSIGN+[ 2
HSIGN-{01

output

Encoder
feedback o

]
J F04.26
Encoder
Motor

Fig.6-40 Schematic diagram of the frequency division output
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Among them, when multi-axis servo pulse synchronous tracking, it is recommended to
use the pulse command synchronous output mode, ie [F04.25=1]; when the upper computer
is used as closed-loop feedback, it is recommended to use the encoder crossover output
mode, i.e [F04.25=0];

The servo drive has 1 component frequency output terminal:

Phase A pulse: PAO+, PAO-, differential output, maximum output pulse frequency is
240KHZ

B phase pulse: PBO+, PBO-, differential output, maximum output pulse frequency is
240KHZ

Z-phase pulse: PZO+, PZO-, differential output, maximum output pulse frequency is
240KHZ.

PZ-OUT, GND, open collector output, maximum output pulse frequency is 100Kpps.

When using the crossover output function, set the source pulse [F04.25], phase
[F04.28], resolution [F04.26], and Z phase pulse polarity [F04.27] as needed.

When the output source is the encoder feedback pulse [F04.25=0], the motor rotates
once, and the A/B phase output pulse number is determined by [F04.26] (encoder divided
pulse number); A/B phase pulse width T is determined by the motor speed and has a width
of T/4; the Z-phase signal is output once per revolution of the motor.

Table 6-19 Schematic diagram of encoder crossover output (F04.25=0) pulse

F04.28 F04.27 q .
Forward rotation, pulse Inversion, pulse output
(Output pulse | (Z pulse output . .
. output schematic schematic
phase) polarity)
T
Phase Aﬁl Phase A ﬁ —
0 t
Phase B —,—\—H PhaseB — LT [ Lo
0 Phase Z [ R S— Phasez — 1 L
Phase A —]%‘;7 Phase A —,% —
! PhaseB— LT | L Phase B—— L |
Phasez — 1 L Phase Z ———— —
Phase Aﬁ Phase Aﬁl
0 PhaseB— L | - Phase B —’—\—H
Phase Z ——— Phase 271
1
T T
Phase A ﬁ — Phase AJ : !7
1 %
Phase B — e Phase Bﬂﬂ
Phase Z ——— — Phase Z——— L
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Code Item | Setting range | Unit Function Setting | Effective | Factory
mode mode default
Set the phase relationship
F04.28 Output [0: A lead B . between the A-phase pulse Stop setting| Power again 0
pulse phase | 1:A lag B and the B-phase pulse of the
pulse output
When F04.25=0, it is used to
set the number of output
pulses of the motor rotating
one-turn pulse output
terminal PAO or PBO. After
Encoder 4 times freque-ncy., the pulse
output resolution is: motor
042 fl(’;ql.le.ncy 35~-40000 y rotation 1 pulse output S . . 00
F04.26 ;vjsl:n 5 p/r resolution=(F04. 26) x 4. top setting | Power again 5
When F04.25=1, it is used to
number s
set the frequency division
output coefficient of the
command pulse, and the
frequency division output
coefficient is
(F04.26/10000).
0: encoder
crossover output
1: Pulse
Servo pulse |command
F04.25 output  [synchronous . Select servo pulse output Stop setting| Power again 0
source  [output source
selection |2: Divided or
synchronized
output is
prohibited
0: Positive
Z pulse |output (Z pulse
F04.27 outp}J.t is high) . . Set the output %evel .when the Stop setting| Power again 1
polarity |1: negative Z-phase pulse is active
selection |polarity output

(Z pulse is low)

6.2.6 Positioning completion/proximity function

The internal command completion function means that when the servo internal

multi-segment position command is zero, the command transmission completion is

considered complete. At this time, the servo driver can output an internal command

completion signal (CmdOk), and the host computer receives the signal to confirm that the
multi-segment position command transmission inside the servo driver is completed.

The positioning completion function means that the position deviation satisfies the

condition set by the user [F04.19], and it can be considered that the positioning is completed
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in the position control mode. At this time, the servo driver can output a positioning
completion (COIN) signal, and the host computer receives the signal to confirm that the
servo driver is positioned.

Its functional principle is shown below:

Multi-segment
position command

Time t
Command finish signal ] [ High level valid
Cmd Ok
Rotatde Position command
spee
P —— Motor speed
Position
command
Motor speed
N
0 t
Position
deviatation
Positioning
completion
threshold
F04.20
0 t
Positioning completi(; 7High level valid
signal COIN

Fig.6-41 Positioning completion/proximity function description
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Position deviation |
F10.14

(encoder unit) Position deviation excessive threshold F09.10

Positioning close to the threshold F04.23

Positioning completion threshold F04.20

Positioning
completion
range

Positioning completion threshold -(F04.20)

Positioning close to the threshold -(F04.23)

Position deviation excessive threshold -(F09.10)

Fig.6-42 Position deviation related signal

After the positioning is completed, when the position deviation meets the condition
[F04.19], the servo drive can also output the positioning proximity (NEAR) signal. Usually,
the upper computer can receive the positioning proximity signal before confirming the
positioning completion, andprepare for the positioning completion operation. .

The positioning completion/proximity output conditions, thresholds, and window and
hold time should be set before using the positioning completion/proximity function. The
principle of positioning completion window time and hold time is as follows:

Position
deviation

0 t
L fffffffffffffff ‘7\‘7\771 - - time
Complete signal COIN - .
(no window without hold)—‘—’ﬂmh level valid

Complete signal COIN ﬂ - .
( window without hold) [ High level valid
F—Fo421 —

Positioning threshold

Filtering
. time
Position
deviation|

[ L

[ [ \

\ Lo [
Positioning threshold ,: 7777777777777 I : . : ,,,,,, -

\

0 t
I A Y AN L e
Complete signal COIN . )
(no window without hold) ‘ High level valid
Complete signal COIN . .
(no window without hold) | | High level valid
F04.22 —|

Hold time
Fig.6-43 Schematic diagram of positioning completion window time and hold time
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When the positioning completion output selection has a hold function, its setting value

of 0 means that the positioning completion signal remains valid until the next time the

position command is received.

Setting | Effective |Facto
Code | Item Setting range Unit Function g Y
mode mode | default
0: The absolute value of the
position deviation is smaller
than the positioning
completion/proximity
threshold
1: The absolute value of the
position deviation is smaller
than the positioning
completion/proximity
threshold, and the position
command filtered command
Positioning |is 0.
Set the conditions
completion/|2: The absolute value of the s .
. .. T for positioning Run Effective
F04.19 |proximity |position deviation is smaller - R . . . 0
L completion (COIN) | setting |immediately
output than the positioning .
.. . . / proximity (NEAR)
condition |completion/proximity
threshold, and the output is
0 when the position
command is 0.
3: The absolute value of the
position deviation is less
than the positioning
completion/proximity
threshold, and the position
command is filtered to 0.
The output is valid for at
least the time of F04.22.
Set the threshold for
the absolute value
Positioning Encoder/ |of the position R Effecti
un ective
F04.20 {completion |1~65535 comman |deviation when the . . . 734
) L setting | immediately
threshold dunit |positioning
completion (COIN)
is valid
Set the threshold for
the absolute val
Positioning Encoder/ feﬂ? S0 u,te, value R Effecti
of the position un ective
F04.23 |close to the |1~65535 comman ep ) . ) 65535
. |deviation when the setting | immediately
threshold d unit .
positioning is close
to (NEAR)
Positioni Positioning signal
ositioning . ! .
F04.21 |window 0~30000 ms filtering, filtelrmg len . Effecltlve 0
time output effective setting | immediately

level
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The positioning Run Effective

0~30000 ms signal is valid for at . . . 0
setting | immediately

Positioning
hold time

F04.22

least the time

/(1) The positioning approach threshold [F04.23] generally needs to be greater than
the positioning completion threshold [F04.20].
(2) The positioning completion threshold [F04.20] only reflects the threshold
value of the absolute value of the position deviation when the positioning is
@) completed, regardless of the positioning accuracy.

(3) When the speed feed forward gain [F07.17] setting value is greater than or low
Note speed operation, the absolute value of the position deviation will be small. If the
setting value of [F04.20] is too large, the positioning will be consistent and valid.
Therefore, To improve the effectiveness of positioning completion, please reduce
the [F04.20] setting.

When using internal command completion, positioning completion and positioning
proximity function, the three DO terminals of the servo driver should be configured as DO
function 18 (FunOUT.18: CmdOK, internal command output) DO function 5 (FunOUT.5:
COIN, positioning) Complete) and DO function 6 (FunOUT.6: NEAR, positioning close),
and determine the corresponding logic of the DO terminal.

Code Name Function name Function

Valid: In the position control mode, the absolute value of
the position deviation satisfies the setting condition of
FunOUT.5 COIN Positioning completed F04.20, indicating that the servo positioning is completed.
Invalid: In position control mode, the servo is in the
process of positioning completion.

Valid: In the position control mode, the absolute value of
the position deviation satisfies the setting condition of
FunOUT.6 NEAR Positioning close F04.23, indicating that the servo positioning is close.
Invalid: In position control mode, the servo is in the
process of positioning close.

6.2.7 Interrupt fixed length function

(1) Features

The interrupt fixed length function refers to the current running state of the servo
interrupted in the position control operation mode, and the preset fixed length command is
executed. In the position control operation mode, when the servo enable is ON, after the
interrupt fixed length function is triggered, the servo motor will run the position command
that interrupts the fixed length function according to the motor rotation direction before the
trigger.

During the interrupt fixed length operation, the drive shields any other internal and
external position commands (including the interrupted fixed length position command), and
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the input position command counter [F10.07] only counts the interrupt fixed length position
command; interrupts the fixed length operation. After completion, according to the user
setting [F04.34], the drive will keep the position command mask status, or restore the
response position command, but the position command input during the interrupt fixed
length operation will be discarded.

After the interrupt fixed length is completed, the servo driver simultaneously outputs
the interrupt fixed length completion signal (FunOUT.12:XintCoin) and the positioning
completion signal (FunOUT.5:COIN, positioning completion), and the host computer
receives the interrupt fixed length completion signal to confirm the interrupt determination.
Long finish. Among them, the output of the interrupt fixed length completion signal is
independent of the servo enable (S-ON).

(D Before the trigger interrupt is fixed, the current speed of the motor is greater than or
equal to 10 rpm, or [F04.32] is not 0;

@) Interrupt fixed length position [F04.30] is not zero;

® DI function FunIN.32 (interrupt fixed length prohibition) is not used or the
corresponding port logic is invalid.

E_'_) (1) When the zero point return function is in progress, the interrupt fixed length
trigger signal is invalid.

Note (2) When the interrupt is fixed length, the averaging filter function is invalid.
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(2) Flow diagram

Beginning

Set
F01.00=1

v

Use interrupted fixed
lengthF04.29=1

————————— Setting current work unter

theposition control mode.

v
Set interrupt fixed | _ Configure interrupt fixed length
length parameter completion parameters, function DO
L terminal, DI terminal.
Turn on the servo
enable
Tr’ggef DI Be sure to configure the DI8 terminal to
operation interrupt | 0| —m— — — — — — — — . i .
fixed interrupt the fixed length function and be in
the edge valid state.
<«
) 4

Istheinterrupt fixed S0 Output "interrupt fixed length completed"

length completed? .
DO signal.

F04.34=0?

Interrupt fixed length
Yes release FunIN.29

Exit interrupt fixed
length function

______ Configure the “Interrupt fixed length
release” DI function FunIN.29 to be valid.

Fig.6-44 Flow chart of interrupted fixed length function
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(3) Parameters setting

Settin . . Setting| Effective |Factor
Code Item £ Unit Function £ V
range mode mode default
. Set whether to enable
Interrupt fixed  [0: forbid . Stop .
F04.29 - interrupt fixed length i Power again 0
length enable 1: use X setting
function
Interrupt fixed 0 Instruction | Set int fixed lenath
nstruction [ Set mterrupt tixed len, i
F04.30 |length ~ N . P : gh | Run | Effective 10000
| uni isplacement tti i iatel
displacement 1073741824 P setting | immediately
Set the maximum motor
Interrupt fixed speed when interrupting ffocti
F04.32 |length and 0~6000 rpm  |the fixed length Run | Effective 200
. setting |immediately
constant speed operation, regardless of
the electronic gear ratio
Interrupt fixed
length Set the motor speed from i
F0433 | o 0~1000 ms P Run 1 - Effective 10
acceleration and 0 to 1000 rpm setting |immediately
deceleration time
After setting the interrupt
fixed length operation,
respond to the conditions
of other position
Fixed length 0: Not enabled commands. When .
: Not enable
F0434 flock release | 4 - |Fo434=1, the DI Run 1 - Effective 1
: Enable i i i
signal enable function FunIN.29 setting | immediately
(interrupt fixed length
status release signal)
must be used to unlock
the state.
Code Name Function name Function

Int t fixed length
FunIN.29 XintFree frerrupt fxed feng
release

Valid: Release the interrupted fixed length lock state, the
servo can respond to other position commands;

Invalid: keeps interrupting the fixed length lock state, the
servo does not respond to other position commands.

Interrupt fixed length

FunIN.32 XintlnHibit S
prohibition

Valid: Disable interrupted fixed length function
Valid: Allows interrupted fixed length function
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FunOUT.12

Interrupt fixed length

XintCoin . .
completion signal

Valid: When the position is controlled, the interrupted
fixed length displacement operation is completed.
Invalid: When the position is controlled, the interrupted
fixed length displacement is not completed.

Note

When using the interrupt fixed length function, the fast DI terminal DIS[F02.23]
must be used as the interrupt fixed length function trigger terminal, and the terminal

logic [F02.24] should be set to the edge change effective.

Table 6-20 DI8 effective logic when interrupting the fixed length function

F02.24 | DIS valid logic Corresponding wave
3 Falling edge ﬂ
2 Rising edge ﬂ
4 Rising along the river ﬂ

Interrupt fixed length and constant speed:

Motor speed
trigger interrupt
fixed length

Speed V

F04. 32

Motor displacement:
F04. 30 X Electric gear ratio

DI8
logic valid

Interrupt fixed length

Time t

finish signal valid

Fig.6-45 Breaking the fixed length function motor running curve

Table 6-21 Description of the interrupted fixed length motor speed

F04.32 Trigger interrupt before |Interrupt fixed length| Interrupt fixed length and
fixed length motor speed function constant speed
<10 invalid -
0 10 valid Trigger interrupt before fixed
length motor speed
1~6000 - valid F04.32
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6.2.8 Original position reset function

(1) Function introduction

Origin position: The mechanicoriginposition, which can indicate the position of the
origin switch or motor Z signal, which is selected by function code [F04.36].

Zero point: The positioning target point can be expressed as the origin position+ offset
([F04.41] setting). When [F04.41] is set to 0, the zero point coincides with the origin.

The original homing function is the position control operation mode. When the servo
enable is ON, the servo motor will actively find the original position and complete the
positioning function after the home position return function is triggered.

During the homing operation, other position commands (including the re-triggered
home position return enable signal) are masked; after the homing operation is completed, the
servo drive can respond to other position commands.

The origin position reset function includes two modes: origin position homing and
electric homing.

Origin position reset: After receiving the reset trigger signal, the servo drive actively
locates the relative position of the motor shaft and the mechanic origin position according to
the preset mechanic origin position. First, find the origin position, and then move the offset
to the zero position based on the origin position. The originposition homing is usually used
for the first time to find the zero point.

Electrical homing: After the zero position absolute position has been determined by
the operation of the origin homing, the relative position is moved with the current position
as the starting point.

After the originposition reset is completed (including original homing and electrical
homing), the current absolute position of the motor [F10.07] is consistent with the
mechanical origin offset [F04.41].

After the original homing is completed, the servo driver outputs the homing completion
signal (FunOUT.13: HomeAttain) or the electrical homing completion signal (FunOUT.14:
ElecHomeAttain). The host computer receives the signal to confirm the completion of the
original position reset. The original homing and the electric homing completion signal are
independent of the servo mode and servo operation status.

@ The original position reset trigger signal is masked when the interrupt fixed length

function or the multi-segment position function is running.

Note
Tabel 6-22 Difference between original homing and electric homing
Reset | Homing mode |Homing direction. slowdown . . Total motor
. . . o Trigger signal .
type (F04.35) point. original position displacement
0 - - -
Original ! HomingStart signal Decide by mechanical
homing 3 F04.36 decision Servo enable original position. offset
displacement
4 Servo enable
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6 R - R
2 The homing direction is consistent | HomingStart Signal
Electric with the motor displacement Servo enable (F04.41-F10.07)
) symbol and no need the ) 8
homing 5 . . .. xElectric gear ratio
deceleration point and origin
position signal

@) When using the original position reset function, the mean filter and low pass filter
function are invalid.
Note

(2) Original homing

(1) When using theoriginal position reset function, the mechanical limit switch
must be set in advance. If the stop-and-return method is used and the mechanical

offset is used, set the offset within the travel range to ensure no damage to
E machinery during the original position reset!
Note (2) When encounter limit switch, the servo drive generates AL.405 (forward

overtravel warning) or AL.406 (reverse overtravel warning). If [F04.43=0 or 1],
the servo motor Stop, the stop mode is determined by [F01.05]!

Take the following situation as an example to illustrate the original homing:

Positive homing, deceleration position, origin position is the origin switch

Positive homing, decelerationposition, origin is motor Z signal [F04.36=0];

Positive homing, the deceleration position is the origin switch, and the origin position is
the motor Z signal [F04.36=4];

Positive homing, deceleration position, origin positions positive overtravel switch
[F04.36=6];

Positive homing, the deceleration position is the positive overtravel switch, the
originposition is the motor Z signal [F04.36=8];

Positive homing, deceleration position, origin is mechanical limit position [F04.36=10]

Positive homing, the deceleration position is the mechanical limit position, and the
origin position is the motor Z signal [F04.36=12];

For the rest of the homing mode, only the initial homing mode is opposite to the above.

a) Original homing: Positive homing, deceleration position, origin position is the origin
switch[F04.36=2];

(O When the motor starts to move, the origin switch (deceleration position) signal is

invalid (0: invalid; 1: valid), the whole process does not trigger the positive overtravel
switch.

169




Control mode

Deceleration
position/Original

Deceleration point signal
Rising edge

Original position signal
Rising edge

t

/

Overtravel
o] i
R
. Speed V
( (AAAAAD
|
Move signal }73
(@ !
Decel point signal 1
Original signal -(F04.38)
[
Positive overtravel

switch

‘Trigger signal
Valid

1
Deceleration point signal

Falling edge

Fig.6-46 Mode 2 original homing motor operation curve®and rotate speed

The servo motor first searches for the deceleration position signal at the high speed
[F04.37] setting value until the rising edge of the deceleration position signal is encountered,
and gradually decelerates to [-F04.38] according to the [F04.39] setting, the servo The
motor searches for the falling edge of the deceleration position signal at the low speed set by
[-F04.38], and reverses when it encounters the falling edge of the deceleration position
signal, and continues to search for the rising edge of the origin signal at low speed with
[F04.38], and accelerates forward. Or during the forward constant running, it will stop

immediately when it encounters the rising edge of the origin signal.

@ The origin switch (deceleration position) signal is valid when the motor starts to
move, and the forward overtravel switch is not triggered in the whole process.

Deceleration
position/Original

Deceleration point signal
Rising edge

Original position signal
Rising edge

/]

t

/

] overravel
[ ° ] switch
T
Speed V
F04. 37
([TTATAATAA
Move signal }73
C 1
D point signal 0 1 )
Original signal 0 - (F04. 38,
L

Positive overtravel switch(

ITrigger signal
Valid

i
Deceleration point signal
Falling edge

Fig.6-47 Mode 0 original homing motor running curve @ and speed description
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The servo motor directly searches for the falling edge of the deceleration point signal at
the low speed of [-F04.38] setting value, and reverses (i.e, forward direction) when the
falling edge of the deceleration point signal is encountered and continues to search for the
low position with [F04.38]. When the rising edge of the signal is in the forward acceleration
or forward constant running, it will stop immediately when it encounters the rising edge of

the origin signal.

® The origin switch (deceleration position) signal is invalid when the motor starts to
move, and the positive overtravel switch is activated during the process.

Deceleration
position/Original
Overtravel

switch

g Deceleration point signal
[;j e} Speed V Rising edge

S |
@Z@(ﬂjﬁmmmm aaAAqaA0
Original position signal

o o

: }7 Rising edge
Move signal CD g edg
1
Dy ion point signal 1 | / t
- — ~(FO4. 38) i
Original signal I T“gsl"a'“’d‘g“"’] Deceleration point signal

Falling edge

Positive overtravel h

Fig.6-48 Mode 0 original homing motor running curve @ and rotate speed description

The servo motor first searches for the deceleration position signal at the high speed
[F04.37] setting value. After the forward overtravel switch is encountered, the driver decides
to immediately be homing according to the [F04.43] setting [F04.43=2 Or 3] or stop and
wait for the host computer to give the homing trigger signal [F04.43=0 or 1] again. After the
condition is met, the drive searches for the falling edge of the deceleration position signal
with [-F04.37] reverse high speed. After encountering the falling edge of the deceleration
position signal, decelerate the reverse direction according to the [F04.39] setting value (i.e,
return to the positive direction), and the servo motor searches for the rising edge of the
origin signal with [F04.38] forward low speed, positive acceleration or positive During the
constant speed operation, it immediately stops when it encounters the rising edge of the

origin signal.

b) Original homing: positive original homing, deceleration position, origin is motor Z
signal [F04.36=0]

In the homing mode [F04.36=0 or 1] where the Z signal is the deceleration position
r}_’ and the origin, after the homing, the actual stop position of the motor may not be on

the rising edge of the same side of the Z signal, and there is £1 pulse in the stop
Note position (Deviation of the encoder unit).
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(O When the motor starts to move, the Z signal is invalid (0: invalid, 1: valid), and the
forward overtravel switch is not triggered in the whole process.

Over travel switch

O Speed V
Z signal
([@T AT CAAAAD rising edge
. FO4. 37— ‘
Move signal }73
Siom: I -(F04. 38 |

Z sigoal o 1 Trigger signal valid Z signal other side
Positive 0 [ rising edge

overtravel switch

Fig.6-49 Mode 0 original homing motor running curve Dand rotate speed description

The servo motor first searches for the Z signal in the high-speed forward direction with
the [F04.37] setting value. After the rising edge of the Z signal, it decelerates to the reverse
direction according to the [F04.39] setting value and accelerates to [-F04.38]. During
reverse acceleration or reverse constant speed operation, the rising edge of the other side of
the motor Z signal is immediately stopped.

@ The Z signal is valid when the motor starts to move, and the forward overtravel
switch is not triggered in the whole process.

Over travel switch

) Speed V
Z signal
[ [T ACAAAATD falling cdge
. F04. 37— ‘
Move signal }73
i I ~(F04. 38 ‘

Z signal 0 1 Tligger signal valid VA signal
Positive 0 [ rising edge

overtravel switch

Fig.6-50 Mode 0 original homing motor running curve @and rotate speed description

The servo motor directly searches for the falling edge of the Z signal at the low speed
of [F04.38] set value, and reverses when it encounters the falling edge of the Z signal and
continues to search for the rising edge of the Z signal at low speed with [-F04.38], reverse
acceleration. Or during the reverse constant speed operation, it will stop immediately when
it encounters the rising edge of the Z signal.
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® The Z signal is invalid when the motor starts to move, and the positive overtravel
switch is activated during the process.

Overtravel switch

Speed V|
— Positive over travel
signal valid X X
‘ Z signal other side
F04. 37— rising edge
AAAA F% ( ]Eﬂ (O i
F04. {
Move signal }77 /
i
(- Trigger signal valid t
- (F04. 37
Z signal I ( }
L Z signal
Positive rising edge

overtravel switch

Fig.6-51 Mode 0 original homing motor running curve @and rotate speed description

The servo motor first searches for the Z signal at the high speed with the [F04.37]
setting value. After the forward overtravel switch is encountered, the driver decides to
immediately homing according to the [F04.43] setting [F04.43=2 or 3] or stop and wait for
the host computer to give the origin position reset trigger signal [F04.43=0 or 1]. After the
condition is met, the drive searches for the Z signal in reverse [-F04.37] at high speed until it
encounters Z. The rising edge of the signal gradually decelerates and reverses according to
the set value of [F04.39] (ie, returns to the forward direction), and the servo motor searches
for the rising edge of the other side of the Z signal with positive forward speed [F04.38],
positive acceleration or forward direction. During the constant speed operation, the rising
edge of the other side of the Z signal is stopped immediately.

¢) Origin position reset: positive homing, deceleration position is the origin switch, the
origin is the motor Z signal [F04.36=4].

(DWhen the motor starts to move, the origin switch signal is invalid (0: invalid; 1:
valid), the whole process does not trigger the positive overtravel switch

Deceleration
point/origin

©  © | Over travel switch

[l; Speed V|

[ ‘ ((( m m ﬂ ﬂ m m O) Origin switch signal X X
rising edge Ongm §w1lch signal
Lt i rising edge
Move signal R F04. 87— | 7 signal
. /—L‘
1

Origin switch signal - ‘ 1 ¢
7 samal o N - (FO4. 38)}— {

signal 1 Trigger signal is valid Deceleration point
Positive over o signal falling edge

travel switch

Fig.6-52 Mode 4 original homing motor running curve Dand rotate speed description
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The servo motor first searches for the home switch signal at a high speed with the
[F04.37] set value. After the rising edge of the home switch signal, the motor is gradually
decelerated and reversed according to the [F04.39] setting. The servo motor is [-F04. 38] Set
the low speed reverse search for the falling edge of the origin switch signal, encounter the
falling edge of the origin switch signal to decelerate backward (ie return to the positive
direction), and search for the rising edge of the origin switch signal with [F04.38] forward
low speed. After the rising edge of the origin switch signal, continue to run, and then
immediately encounter the motor Z signal immediately stops.

@ The origin switch signal is valid when the motor starts to move, and the forward

overtravel switch is not triggered in the whole process.
Original switch

o o
Over travel switch
\_‘ ’_1 Origin switch signal
@%4&(4%(@444% ([Ca@ riing odge
[ | .
| Z Signal
Move signal rising edge
;' F04. 38 i
Origin point signal [ 1 ‘
! t
Zsignal 0 Il - (Fo4. 38) e o . .
. Pl Trigger signal Origin switch signal
Positive over is valid falling edge

travel switch

Fig.6-53 Mode 4 original homing motor running curve @and rotate speed description

The servo motor directly searches for the falling edge of the origin switch signal with
the [-F04.38] set value reverse low speed. After the falling edge of the origin switch signal
is encountered, the deceleration is reversed (i.e, forward) to [F04.38] low speed forward.
Search for the rising edge of the origin switch signal. After the rising edge of the origin
switch signal, continue to run at [F04.38] forward low speed, and then stop immediately
after the first Z signal rising edge.
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) The origin switch signal is invalid when the motor starts to move, and the positive
overtravel switch is valid during the process.

Original switch

o O

Ovewr travel switch

© Speed V Origin switch signal

Positive over travel rising edge
@ d( ﬂ[ ﬁ( ﬂ[ ﬂ d[ ﬂ d” ( @ FO4. 37— slgnal‘ is valid i Z signal
— 1

Rising edge
Move signal F04. 38 / |
= i
Original point P Trigger signal t
signal 0— S is valid
Z signal 0 [ - (F04. 38)

{
Origin switch signal
Positive over o falling edge

travel switch

Fig.6-54 Mode 4 original homing motor running curve @and rotate speed description

The servo motor first searches for the home switch in the high-speed direction with the
[F04.37] setting value. After the forward overtravel switch is encountered, the driver decides
to immediately return to zero according to the [F04.43] setting [F04.43=2 or 3] or stop and
wait for the host computer to give the homing trigger signal [F04.43=0 or 1] again. After the
condition is met, the drive searches for the deceleration point in the reverse direction with
[F04.37] until the origin is encountered. When the falling edge of the switch signal is
gradually decelerated and reversed according to the set value of [F04.39] (i.e, it returns to
the positive direction), the servo motor searches for the rising edge of the origin switch
signal with [F04.38] low speed forward, and the origin switch signal rises. After the
continuation, continue to run, and immediately after the first encounter with the motor Z
signal, stop immediately.

d) Original position reset: positive homing, deceleration position, origin is forward
overtravel switch [F04.36=6]
(D The forward overtravel switch signal is invalid when the motor starts moving (0:

1nva11d, L Vﬁlld) Over travel switch

@) Speed V

Raa

Move signal

Positive over travel
mr‘r‘r‘r‘r‘r‘(‘( m switch signal rising edge
" i Positive overtravel
FO4. 37— switch signal rising edge
|

1 /
Positive over

f
travel switch (F04. 38 i

U

t

Trigger signal is valid o )
Positive overtravel switch
signal falling edge

Fig.6-55 Mode 6 original homing motor running curve Mand rotate speed description
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The servo motor first searches for the forward overtravel switch in the forward
direction with the [F04.37] setting value. After the rising edge of the positive overtravel
switch signal, the servo motor is gradually decelerated and reversed according to the
[F04.39] setting. The low-speed reverse search of the forward overtravel switch signal is set
at the low speed set by [-F04.38], and the falling edge of the forward overtravel switch
signal is decelerated and reversed (ie, the forward direction is restored), and [F04.38]
Forward low speed search for the rising edge of the forward overtravel switch signal. During
forward acceleration or forward constant speed operation, it immediately stops when it
encounters the rising edge of the forward overtravel switch signal.

@ The positive overtravel switch signal is valid when the motor starts moving

Over travel switch

A
e
Positive overtravel switch

signal rising edge
@mmmﬂmm al ([AqAA0 i

Move signal C‘{ i\ t
~(F04. 38)—F {
1 Trigger signal is Positive over travel switch
Positive over valid signal falling edge
travel switch

Fig.6-56 Mode 6 original homing motor running curve @and rotate speed description

The servo motor directly searches for the falling edge of the forward overtravel switch
signal with the [-F04.38] set value reverse low speed. After the falling edge of the positive
overtravel switch signal is encountered, the deceleration is reversed (i.e, forward) to
[F04 .38] Low-speed forward search for the rising edge of the forward overtravel switch
signal. During the forward acceleration or forward constant speed operation, the positive
overrun switch signal is detected and immediately stops.

¢)Original homing: Positive homing, the deceleration position is the positive overtravel
switch, the origin is the motor Z signal [F04.36=8]

(O The forward overtravel switch signal is invalid when the motor starts moving (0:
invalid, 1: valid)
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Overtravel switch

Speed V
Positive overtravel .
(‘ d( ((I d( d( (([ ﬂ d[ ﬂ (D signal falling edge P(V)SIIIVSVO‘VSI‘II"ZWSI
| signal rising edge
Move signal } Fo4. 37p-——, \ } Z‘ signal
|
CHI ‘
Z signal 0 Ju } t
1 - (FO4. 38)F— {
Positive o Trigger signal valid Positive overtravel
overtravel switch signal falling edge

Fig. 6-57 Mode 8 original homing motor running curve @
and rotate speed description

The servo motor first searches for the forward overtravel switch in the forward
direction with the [F04.37] setting value. After the rising edge of the positive overtravel
switch signal, the servo motor is gradually decelerated and reversed according to the
[F04.39] setting. The low-speed reverse search of the forward overtravel switch signal is set
at the low speed set by [-F04.38], and the falling edge of the forward overtravel switch
signal is decelerated and reversed (ie, the forward direction is restored), and [F04.38] The
positive low speed search for the rising edge of the forward overtravel switch signal, after
the rising edge of the positive overtravel switch signal is encountered, continue to run, and
then the motor Z signal is immediately stopped for the first time.

@ The positive overtravel switch signal is valid when the motor starts moving

Overtravel switch

Speed V
([TAAAAAAANAD Posiive overavel  peceteration point
L signal fal 1‘ng €8¢ signal falling edge
Move signal } F04. 38— | Z‘ signal
[GERS .
Z signal 0 ' T
1 (F04. 38), {
Positive 0 Trigger signal valid Deceleration point
overtravel switch signal falling edge

Fig.6-58 Mode 8 original homing motor running curve @and rotate speed description

The servo motor directly searches for the falling edge of the forward overtravel switch
signal with the [-F04.38] set value reverse low speed. After the falling edge of the positive
overtravel switch signal is encountered, the deceleration is reversed (i.e, forward) to
[F04 .38] Low-speed forward search for the rising edge of the forward overtravel switch
signal. After encountering the rising edge of the positive overtravel switch signal, continue
to run at [F04.38] forward low speed, and then encounter the Z signal rising edge for the
first time. Stop immediately.
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f) Original homing: Positive homing, deceleration position and origin are positive
mechanical limit positions [F04.36=10]

Deceleration point

signal rising edge
Mechanical Speed V
limit point
F04. :
(AAAA [JAAAAAA Do o
| —

Move signal I —

1
Deceleration f ‘
point signal 1 } }
Original signal Trigger signal valid Origin signal falling edge

Fig.6-59 Mode 8 original homing motor running curveandrotate speed description

The servo motor first runs at a low speed in the [F04.38] setting. After hitting the
mechanical limit position, if the torque reaches the [F04.55] torque upper limit and the
speed is lower than the [F04.54] setting, after this state is maintained for a certain period of
time, it is judged that the mechanical limit position is reached, and the motor immediately
stops.

g) Original homing: Positive homing, the deceleration position is the positive
mechanical limit position, and the origin is the motor Z signal ([F04.36] =12)

Mechanical limit

rising edge
Mechanical Speed V
limit point
o0 Fo4, :
@ﬂﬂﬁﬁqlqﬂﬂﬂm& o o
Move signal P
1 -F04, 38 ‘ ‘
Z signal ) | |
| |
limit 0 Trigger signal valid Z signal other side

rising edge

Fig.6-60 Mode 12 original homing motor running curveandrotate speed description

The servo motor first runs at the low speed with the [F04.38] set value. When it hits the
mechanical limit position, if the torque reaches the [F04.55] torque upper limit and the
speed is lower than the [F04.54] setting value. If this state is maintained for a certain period
of time, it is judged that the mechanical limit position is reached, the motor runs in the
reverse direction, and the reverse operation is performed at the speed of [F04.38], and then
the first stop of the Z signal is stopped.
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(3) Electric homing: start electric homing command [F04.35=2 or 5]

Motor displacement:

Speed V (F04.41-F10.07)xelectric gear ratio

F04. 37

—
F10. 07

I_‘ﬁ
@ﬂﬂﬂ&ﬂﬂﬂﬂﬂdﬁﬂﬂﬂﬂ@
M

ove signal F04. 41

Trigger t
signal valid

Fig.6-61 Electric homing motor running curve and speed description
(electrical homing)

After the original homing is completed, the mechanical home position of the servo
system is known. At this time, after setting [F04.35=2 or 5], the servo motor can be moved
from the current absolute position [F10.07] to the specified position [F04.41]. In the electric
homing mode, the servo motor runs at the high-speed set by [F04.37]. The total motor

displacement is determined by the difference

between [F04.41] and [F10.07]. The running

direction is positive or negative of the total displacement of the motor. It is decided that the
displacement command is completed, and the motor immediately locks the axis and waits

for other position command inputs.

(4) Mechanical original position and zero position

Taking [F04.35=02] as an example to
origin and zero position

Table 6-23 Examples of mechanical

illustrate the difference between mechanical

origin and mechanical zero position

mechanical origin does not coincide with the
mechanical zero position

mechanical origin coincide with the mechanical
zero position

If the origin offset (F04.41#0) is set and the mechanical
origin does not coincide with the mechanical zero
position(F04.43=0/2), during the forward acceleration or
forward constant speed operation, the rising edge of the
origin signal is stopped immediately. , and the current
absolute position of the motor F10.07 is forced to F04.41
after the stop.

If the origin offset (F04.41#0) is set and the machine
origin coincides with the zero point
(F04.43=1/3), during the forward acceleration or forward

mechanical

constant speed operation, the motor continues after the
rising edge of the origin signal is encountered. Move until
the current absolute position F10.07 is F04.41
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Deceleration/Original point

Overtravel
switch

| ([aaaa

Move signal

D)

-

Deceleration

point signal
Peak signal O
Forward [

overtravel switch

([Taaa
D

Move signal

Deceleration

Deceleration/Original point

Overtravel

(@

point signal ¢

Peak signal 0

Forward O
overtravel switch

Deceleration point
Speed V signal rising edge
F04.37f——— ‘
Original point signal
rising edge
§ Time t
~(F04.38) [— {

Trigger signal Deceleration point

valid

signal falling edge

Deceleration point
Speed V signal rising edge
FO4. 37— ‘
Original point signal
rising edge
§ Time t
- (F04. 38)[— {

Trigger signal Deceleration point

valid

signal falling edge
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(5) Parameter setting

a) Original position reset mode setting

Code

Name

Set range

Function

Setting
mode

Effective
mode

Factory
default

F04.35

Original
position reset
enable control

0: Turn off the homing function
1: Enable the homing function by
inputting the HomingStart signal
by DI

2: Enable the electric homing
function by inputting the
HomingStart signal by DI

3: Start the homing immediately
after power-on

4: Immediate return to origin

S: Start the electric homing
command

6: Taking the current position as
the origin

Set the homing
mode and trigger
signal source

Run setting

Effective
immediately

F04.36

Original
position reset
mode

0; positive homing, deceleration
position, origin is the origin
switch

1: Reverse direction, deceleration
position, origin is the origin
switch

2: Positive homing, deceleration
position, origin is motor Z signal
3: Reverse homing, deceleration
position, origin is motor Z signal
4: Positive homing, deceleration
position is the origin switch, the
origin is motor Z signal

5: Reverse homing, the
deceleration position is the origin
switch, and the origin is the
motor Z signal.

6: Forward homing, deceleration
position, origin is forward
overtravel switch

7: Reverse homing, deceleration
position, origin is reverse
overtravel switch

8: Forward homing, the
deceleration position is the
forward overtravel switch, and
the origin is the motor Z signal.
9: Reverse homing, the
deceleration position is reverse
overtravel switch, the origin is
motor Z signal

10: Positive homing, deceleration

Set the homing
direction and the
deceleration
position origin
when original
position reset.

Stop setting

Effective
immediately
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position, origin is mechanical
limit position

11: Reverse homing, deceleration
position, origin is mechanical
limit position

12: Positive homing, the
deceleration positionisthe
mechanical limit position, and
the origin is the motor Z limit
number.

13: Reverse homing, the
deceleration position is the
mechanical limit position, and
the origin is the motor Z signal.

When the
original homing
mode is 10 or 12,
when F04.41>0,

Mechanical the 10th and 12th .
original . Effective
F04.41 T -1073741824~1073741824 zeros cannot be | Stop setting | . .
position immediately
displacement started, and
when F04.41<0,
the 11th and 13th
zeros cannot be
started.
0: F04.41 when the original
positionhoming to the
coordinates, encounter the limit
and re-start the homing enable Set whether the
the reverse to find the origin machine origin is
Origin offset  |position offset when the
and limit 1: F04.41 is the relative offset original homing; Effective
F04.43 |processing after the return of the origin. Whether to move | Stop setting| . X
method After the limit is triggered again, |extra distance immediately
selection the homing is enabled, and the  |and encounter

reverse point is found.

2: F04.41 is the coordinate
afteroriginalhoming

3: F04.41 is the relative offset
after the original homing.

overtravel after
homing

b) Original position reset operation curve setting

If the deceleration position signal is valid and the origin signal is valid without
sufficient deceleration, the final positioning may be unstable. The displacement required for
deceleration should be fully considered, and the deceleration point and the origin signal
input position should be set. The acceleration/deceleration time [F04.39] when searching for

the origin also affects the positioning stability, so it should be considered when setting.
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Setting | Effective |Facto
Code Name Set range | Unit Function g Y
mode mode | default
When the original position
Searching for reset, the high speed value of
th d of the decelerati it
e speed o .e ec.e eration position Stop Effective
F04.37 the home 0~3000 rpm  |signal is searched. . . . 100
. . . . setting | immediately
switch signal When the electric homing,
at high speed the motor always runs at high
speed of F04.37.
‘When the original homing,
Searching the the lon speed value( v&l/heln
A of the searching for the origin is set. Sto Effective
spee:
F04.38 P . 0~1000 rpm | The speed setting value Ap . . 10
home switch setting | immediately
‘ol J should be low to prevent
at low spee
WP mechanical shock when the
machine stops.
Acceleration/d
eceleration When the original position .
F04.39 time when 0~1000 ms reset, the motor is shifted Sl?p X Effec}we 1000
. setting | immediately
searching for from 0 to 1000 rpm.
the origin
Limit the total return time of
Limit the time the origin. When the timeout St Effecti
0] ective
F04.40 to find the 0~65535 ms occurs, the warning Er.601 Ap . . 10000
.. L . setting | immediately
origin (the homing timeout failure)
oceurs.
Mechanical
echanical | 1673741824 Set the absolute position of .
original Commna N L. Stop Effective
F04.41 ” ~ d unit the motor after the original i . diatel 0
osition nd uni setting | immediate!
. P 1073741824 homing (F10.07) value & Y
displacement
Code Name Function name Function
Valid: Current position is the origin
Actual effecti
HomeSwitch set DI terminal logic ctual eflective
level
0 (Low level) Low level
1 (High level) High level
FunIN.30 HomeSwitch Origin switch 3 (Rising edge) High level
4 (Falling edge) Low level
5 (Edge change) Low level
According to the output of the host computer, the DI terminal
corresponding to the origin switch is logically set to high/low
level.
. Original position |Valid: Enables the original homing function. During the
FunIN.31 HomingStart .. . . .. .
reset enables original homing operation, the repeated enable is invalid.
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Invalid: The original homing function is disabled.

Valid: When the position is controlled, the original homing is

Original homing leted
completed.

FunOut.13 HomeAttain
completed

Invalid: The original homing is not completed.

N . Valid: When the position is controlled, the Electric homing is
Electric homing

FunOut.14 | ElecHomeAttain leted completed.
compiete Invalid: Electric homing is not completed.
¢) Operation timing
@ [F04.35=1 or 2]
Speed V
Motor speed V
Time t
ON
Servo enable pp OFF
ON
DI switching HomingStart
(FunIN.31) OFF OFF

Fig.6-62 Timing diagram

1> The servo enable signal must be turned on first, then the HomingStart signal must be
turned on;

2> During the original position reset, the servo enable signal remains valid and the
HomingStart signal number is masked,

3> During the original position reset, the servo enable signal is disabled, the servo
motor stops rotating, and the home position return is restarted. Please turn on the servo
enable signal first, then turn on the HomingStart signal.

4> The original position reset timeout occurs (Er. 315), the servo motor stops rotating,
and the servo enable signal is valid. When the HomingStart signal is re-triggered, the Er.315
can be reset and the home position return can be performed again.

5> The original position reset can be triggered repeatedly.

® [F04.35=3]

1> Perform the original position reset only when the servo enable signal is asserted for
the first time after power-on;

2> The original position reset timeout occurs (Er. 315), the servo motor stops rotating,
and the servo enable signal can be reset to reset Er.315;

3> Do not trigger the return of the origin repeatedly before powering on again;
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® [F04.35=4 or 5]

1> After the power is turned on, the servo enable signal is asserted and the original
position reset is performed immediately;

2> During the original position reset, the servo enable signal is deactivated, the servo
motor stops rotating, and the servo enable signal is asserted again to re-trigger the original
position reset.

3> The original position reset timeout occurs (Er.315), [F04.35] is set to 0, the servo
motor stops rotating, and the servo enable signal is invalid to reset Er.315. To re-origin the
return point, it must be reset. [F04.35]; After the original position reset is completed,
[F04.35=0], if you want to perform the return-to-origin again, you must reset [F04.35].

@ [F04.35=6]

1> When using the "Home position as origin" function and you need to implement the
origin offset ([F04.43=0 or 2], [F04.41£0]), you must first set [F04.41] and [F04. 43],
finally set [F04.35=6], otherwise [F10.07] is the value of the previous [F04.41], not the
value of the modified [F04.41].

2> After the original position reset is completed [F04.35=0], if you want to perform the
home position return again, you must rewrite [F04.41] and set [F04.35=6].
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6.2.9 Position control operation mode functioncode diagram

Pulse Command
F04.01
F04.03]
F09.13]
F09.12]

IState
Input terminal

Terminal filter
Max frequency

Position command)
(Command unit)

Step Amplitude Command
Command sum  F04.04
Trigger DI function 20

Multi Segment Position Command|
F14 function code
DI function 28

Setting
Trigger

186

! Electronic Gear Ratio
position C . " Position command for every Position Command
osition Command /| revolution of the motor Number Filtering
Source  F04.00 =
Direction DI function27 7 F04.07 Average filter  F04.06
irection DI function: | |Thefirstgroup  FO4.09/F04.11 e e F005
| |The second group ~ FO4.13/F04.15 pas
} Gear ratio switching F04.17
_J

Speed Feedforward
Feedforward selection F07.19

> Filter time F07.16
F07.17

Feedforward selection FO7.18
Filter t
Feed forward gain

Torque Feedforward

e F07.19]
F07.20]

fPosition comman,
(Encoder unit)

I
i
I
I
I
I
i
I
i
I Feed forward gain
i
I
i
I
I
I
i

Position Adjuster

Gain
'Q? ) Group 1 F07.02

Group2 FO7.05

pecd
ommand (pm

Speed Regulator
Gain_ Integral
Group 1 F07.00 F07.01
Group 2 F07.03 F07.04

Position command
(Encoder unit)

Gain Switching

2nd gain mode F07.06
Switching conditions F07.07
Delay time F07.08
Rating F07.00
Time lag F07.10

Position gain switching time FO.11

Electric gear ratio
reverse calculate

Speed Feedback Filter,
Filter time  FO7.21

output
A+B+Z+
A-B-Z-

7 Motor speed \
pm) !

! position command"
! N

. (Encoder unit)

/
|
|
|

Current

Frequency Deviding
Output

Puse  F04.26 Encoder control
Selection F04.25

[ Load

Fig.6-63 Position control function code diagram

[Torque Command
Low pass fi

Group 1 F07.12

Group 2 F07.13

Notch Filter

Frequency Widih Attenuation

Group | FOS.08 FOS.09 FO8.10

Group2 FOS.11 FO8.12  FOS.I3

Group3 F08.14 FOS.I5 FO8.16

Group4 FOS.17 FO8.1S  FO8.19
Torque limit

s

/lnternal torque\
|
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6.3 Speed control operation mode

Speed Control Mode Diagram

Torque
feedforward

Speed

command input [speed command Speed Speed
source and command ramp command G
direction function amplitude | Speed

feedback

Current
feedback

Fig.6-64 Speed control diagram

The value of parameter [F01.00] is set to 1 by servo drive or our drive debugging
platform, and the servo drive will work in speed control mode.

Please set the servo drive parameters according to the mechanical structure and
indicators. The basic parameter settings when using the speed control operation mode are
explained below.

Servo Drive
Speed command
Input
it Command input Command Speed command
p
U position ramp amplitude limiting
SPDDirSel Input Speed command direction selection function
ZCLAMP Input . N
Host i Zero position fixed function g
computer Spee
adjustment
- controller
V-LT Input Rotate speed limit output
V-ARR Input Speed reach output
V-CMP Input Uniform speed output

Fig.6-65 Servo drive and host computer signal interaction diagram
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6.3.1 Speed command input set

(1) Speed commandsource

The speed control operation mode has the following five speed command acquisition
modes, which are set by function codes [F05.00], [F05.01], [F05.02].

Main speed
command A source
F05.00

0-main speed command A

1-Auxiliary speed

Auxiliary speed
A command B
command B source ———— ———®

F05.01
2-A+B
A+B
. 3-A/B
A/B Switch
Communication 4-Communication
preset (F20.02)

F05.02

Speed command
source selection

Fig.6-66 Speed command source diagram

. . . Settin Effective |Facto
Code Name Setting range Unit Function £ 2/
mode mode default
0: Primary speed
command A source
Speed 1: Auxiliary speed .
lect Effect
F05.02 |command command B source - Select speed Run setting | . ec. 1ve 0
. command resource immediately
selection 2: A+B
3:A-B

4: A/B Switching

(2) Main speed command A source

The main speed command A source includes digital reference and analog voltage given two
instruction forms. The digital value is given as the internal speed command, and the analog

voltage is given as the external speed command.

Main speed command
A source F05.00

|
0-Digital value preset
ol

Al Setting 1-AT1L
F02.25~F02.27
F02.31

AlI2 Setting 9-A12
F02.28~F02.30 ——=©
F02.31

Main speed
command A source

Fig.6-67 Main speed Asource diagram
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Setting | Effective |Factory

Code Name Setting range Unit Function
g rang mode mode default
0: Digital reference
FO5s.
. (F05.04) Select the source of .
F05.00 main speed |1 All - |the main speed Run settin, Effective 0
’ Asource 2: A2 P e immediately

L command A
3: Communication

given

a) Digital preset: The speed value is set by the function code [F05.04] and is used as the
speed command.

Settin . . Settin Effective |Facto
Code Name g Unit Function g Y
range mode mode default
mman The internal .
Speed co ?d e inte 2.1 speed . Effective
F05.04 |keyboard setting | -6000~6000 | rpm |command is set to a value | Run setting | . . 200
immediately
value of 1 rpm.

b) Analog voltage reference: refers to the analog voltage signal output by the host
computer or other equipment, which is processed as a speed command.

@ analog voltage input terminal

The servo driver has 2 analog inputs for power: All and Al2, the maximum input
voltage is £10Vdc, and the input impedance is about 9kQ.

Analog input circuit:

Analqg torque r\ ATl
limit T /
Ana!og stpeed /A AT2
inpu T B
GND

Servo drive
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@ Operation method:

Set
F01.00=1

""""""""""""""""" Set the current work in speed control mode

F05.00=2 Lo Main speed command A source: AI2
F05.02=0

v

Filtering [~ Set function code F02.28

}

Offset setting [~ Set function code F02.29

v

Dead zone setting| Set function code F02.30

!

Setting £10V
corresponding
speed command value: F02.31

-10V corresponding reverse maximum speed value:

- (F02.31)
Fig.6-68 Analog voltage speed command operation flow chart

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, +10V corresponding forward maximum speed

Offset: refers to the value of the servo drive sampled voltage value relative to GND
@ when the analog channel input voltage is zero.

Dead zone: refers to the input voltage range of the analog channel when the
Note sampling voltage is zero.
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The output voltage of the unprocessed analog channel is shown in Figure 6-69 y,. After
being processed internally by the servo driver, the speed command ys is finally obtained.

Servo drive
ALL terminal

Servo drive internal
Analog power on treatment

. output voltage
Analog aisle AT2 . ‘ N Calculate |
/ i -y . v 5
input voltage x ‘ noothing ™2 Bias (© Dead zone speed : i
comman

GND

Fig.6-69 Servo driver Al processing flow

Y(mV) ‘
Sampling voltage — Analog aisle input 0V voltage
Vi Vs Vi Voltage after offset
/ Voltage after setting dead zone
/
,/
Ve
/
. 400 Bias
Zero drift] .
0 3200“ 4000{4800 ‘Analog aisle input
800 800
/DeadDead voltage X(mV)
/ zone zone
,/
/

Y,

Fig.6-70 Servo driver Al processing corresponding sampling voltage example

(® Filtering:

The servo driver provides analog channel filtering. By setting the filter time constant
[F02.28], it can prevent the motor command fluctuation caused by the unstable analog input
voltage and can also reduce the motor error caused by the interference signal. The filtering
function has no elimination or suppression of the dead zone.

@ Offset settings:

Set the actual input voltage value when the sampling voltage is 0.

As shown in the figure, when the sampling voltage y4=0 is preset, the corresponding
actual input voltage X=4000mV, which is called offset.

Manually set [F02.29] =4000(mV), after biasing, the sampling voltage
y4=x-4000=y3-4000

® Dead zone correction:

Limits the effective input voltage range when the drive sample voltage is not zero.

After the offset setting is completed, when the input voltage X is within 3200mV and
4800mV, the sampled voltage value is 0. This 800mV is called the dead zone.

Set [F02.30=800.0], after the dead zone correction, the sampling voltage is as shown in

yS.
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_{O 3200<x<4800 }
yS — ly, 4800<x<100005%-10000<x<<3200

® Calculate the speed command:

After the offset and deadzone settings are completed, set the speed command value
corresponding to 10V (10000mV) in the sampling voltage at this time by [F02.31], and the
actual speed command ys:

_ Y
Yo = 10000 ><(F02.3 1)
This value will be used as the speed control operation mode analog speed command
reference.
Among them, when there is no offset, as shown in Figure 6-71, there is an offset as
shown in Figure 6-72. When the correct setting is completed, the speed command value
corresponding to the input analog quantity can also be viewed by [F10.01].

Speed Speed No offset speed
(No offset) | (After offset) " command curve
Speed Speed command
#10corresponding +10corresponding curve after offset
speed value speed value
(F02.31) (F02.31)
V_Ref
-10V =10V
Dead zone Al FIOV - voltage ’__‘ r——————‘ +10V  Voltage
(F02.30) Dead zone
Bias (502.30)
(F02.29)
-10corresponding
speed value —_|-10corresponding
(F02.31) speed value
(F02.31)
Fig.6-71 No offset AI2 diagram Fig.6-72 Al2 after offset diagram

The relationship between the final speed command value y6 and the input voltage x:

_{o B-C<x<B+C
Y6 = B B+C<x<1000054-10000<x<B-C

IE—’ B: Offset; C: deadband.

Note
Setting ) . Setting | Effective |Factory
Code Name Unit Function
range mode mode default
Set the AI2 ch: 1 Effecti
F0229 | Al2offset | -5000~5000 | mV ctthe Alz channel 1 b 1 setting | oone 0
analog offset value immediately
Set the AI2 channel Effective

AI2 input filter

F02.28 K 0~655.35 ms |analog average filter time | Run setting |immediately 2.00
time constant
constant
Set the AI2 channel Effecti
F02.30 | Al2deadband | 0~1000.0 | mV e AlZ Chamnel | p i setting [ oove 10.0

analog deadband value immediately
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Analog 10V Set the analog 10V Effective
F02.31 | corresponding 0~6000 rpm corresponding speed | Run setting |immediately 3000
speed value value

When the analog AIl input channel is selected, its setting method is similar to the
@ above analog AI2 setting method. For related function codes, refer to the parameter
Note descriptions of [F02.25]~[F02.27] in Chapter 8.

(3) Auxiliary speed command B source

The auxiliary speed command B source includes three kinds of command forms: digital
reference, analog voltage reference, and multi-speed command. Among them, the digital
reference, the multi-speed command is an internal command, and the analog voltage is given

as an external speed command.
Main speed command
A source F05.01

Speed command

|
_ 0-Digital value preset
keyboard setting Q

value F05.04 i
Al Setting 1-All Auxiliary speed
F02.25~F02.27 command B source
F02.31

Al2 Setting 2-AI2
F02.28~F02.30 ——©
F02.31

Multi-speed
command F15 group
function code

3-Multi-speed command
——o0

Fig.6-73 Source of auxiliary speed command B

. . . Settin Effective |Factor
Code Name Setting range Unit Function g ¥
mode mode default
Auxili 0: Digital reference
uxiliar .
Y (F05.04) Select the auxiliary .
speed X Effective
F05.01 1: Al - |speed command B | Run setting | . i 1
command B immediately
2: A2 source form
source
soure 3: multi-speed command

Among them, the digital reference and analog voltage setting methods are the same as
the main speed command A source. The following mainly introduces the multi-speed
command.

The servo drive has a multi-speed running function. It means that the servo drive stores
16 speed commands internally, and the maximum running speed and running time of each
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segment can be set separately. It is equipped with 4 sets of acceleration and deceleration

time to choose from. The setting process is as follows:

Set multi-speed
operation mode

A 4

Set multi-speed
operation curve

A 4

Servo enable
S-ON valid

Multi-speed operation mode: F15.00

selection: F15.03
Run time unit selection: F15.04

Fig.6-74 Multi-step speed setting flow diagram

Speed command end segment number

Set each curve related parameters

. . . Settin Effective |Facto
Code Name Setting range Unit Function £ 2/
mode mode default
0: Single operation end
stop (F15.03 number of
segments selected)
1: Cycle operation
Multi-speed |(F15.03 number of Set multi-speed .
. . . Effective
F15.00 [operation segments selected) - |command operation | Stop setting | . . 1
. immediately
mode 2: Loop operation mode
(F15.03 number of
segments selected)
3: Switching by
external DI
Speed Set the number of
F15.03 command I~16 . s‘egmem‘s required Stop setting | Effecltive 1
end segment for multi-speed immediately
selection instructions
Select the unit of
Operating 0: Sec © ec. © unito . Effective
F15.04 R . R multi-speed Run setting | . X 1
unit selection |1: Min immediately

command run time
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The external DI terminal can be configured and set to function FunIN.5:DIR-SEL for
multi-segment running command direction selection.

Code Name Function name Function

Multi-segment running
FunIN.5 DIR-SEL  |command direction
selection

Invalid: default command direction;

Valid: the reverse direction of the instruction;

Take [F15.03=2] as an example to illustrate each mode.

@ Single operation end shutdown [F15.00=0]

The function code [F15.00] is set to 0, and the single-run stop mode is selected. Set the
function code [F15.03], [F15.04] according to the total number of execution segments and
the execution time wunit, and set the command value, running time and
acceleration/deceleration time parameters of the corresponding segment according to the
requirements. The drive will follow the segment code. Run from the first segment to the Nth
segment until the last segment of the run is stopped.

Table 6-24 Single run end shutdown instructions

Mode description Operation curve
Speed V Ist
P v segmenf ~ 2nd
Inax segment
Voo 1

t te ts  ta ts ¢

V1max, V2max: the first and second instruction speeds;

T1: the actual acceleration and deceleration time of the first segment;
1. Run 1 round;

. . T3, t5: the second period of time acceleration and deceleration time;
2. The segment number is automatically

. . A certain running time: the speed command of the previous segment is
incremented and switched; . cme .
switched to the shifting time of the speed command + the constant running
time of the segment (for example, the first running time in the figure is
t1+t2, the second running time is t3+t4, and so on)

If a certain running time is not set to 0, the drive will skip the speed
command and execute the next paragraph;

The actual motor speed reaches the maximum running speed set in this
section, and the speed arrival signal is valid;

When a certain section is evenly generated, the servo enable is OFF, and

the motor stops according to the servo OFF stop mode (F01.03)

E The complete number of multi-segment speed commands set by the complete

operation of the drive [F15.03] is called completion of one-round operation.

Note
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@ Cycle operation[F15.00=2]

The function code [F15.00] is set to 2, and the cyclic operation mode is selected. Set
the function code [F15.03], [F15.04] according to the total number of execution segments
and the execution time unit, and set the command value, running time and
acceleration/deceleration time parameters of the corresponding segment according to the
requirements. The module will be based on each segment. The command running time and
acceleration/deceleration time are set. The drive will run according to the segment code from
the first segment to the Nth segment. After the last segment is run, it will automatically jump
to the first segment of the cycle.

Mode description Operation curve
Speed V 1st Ist
Vimax segment 2nd segment 2nd
segment segment ‘
Vomax| !
t tz ts ta ts te ts ta tr | t

1, Cycle operation, the starting segment
number of each segment is 1

2. The segment number is automatically
incremented and switched;

3, The servo enable is effective, it will

V1max, V2max: the maximum running speed of the first and second

segments;

A certain running time: the speed command of the previous segment is

switched to the shifting time of the speed command + the constant running

. . time of the segment (for example, the first running time in the figure is

remain in the loop running state .
t1+t2, the second running time is t3+t4, and so on)

If a certain running time is not set to 0, the drive will skip the speed

command and execute the next paragraph;

The actual motor speed reaches the maximum running speed set in this

section, and the speed arrival signal is valid;

When a certain section is evenly generated, the servo enable is OFF, and

the motor stops according to the servo OFF stop mode (F01.03)

® DIswitching operation[F15.00=3]

The function code [F15.00] is set to 3, and the external DI switching mode is selected.
According to the total number of execution segments and the execution time unit, set the
function code [F15.03], [F15.04] respectively, and set the command value, running time and
acceleration/deceleration time parameters of the corresponding segment according to the
requirements, the drive will be based on the external DI. The ON/OFF combination of
(CMDx) selects the speed command to run the corresponding segment number.

Mode description Operation curve
1. The segment number is updated, and it Speed V
can be operated continuously. ma X segment
P ! Y ) Vx y segment| segment
2. The segment number is determined by ymax

the logic of the DI terminal;
3. The interval between the segment and
the segment is determined by the delay

; Set DI Set DI Setpl L .
time of the upper computer command; X, y: segment number, segment number and DI terminal and logic

4. Multi-segment position enable is|relationship as described below;
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effective for edge change.

A certain running time is not affected by the function code setting value. If
a segment number of changes during a certain speed command operation,
it will immediately switch to the new segment number operation;

The actual motor speed reaches the maximum running speed set in this
section, and the speed arrival signal is valid;

When a certain period of operation occurs, the servo enable is OFF, and
the motor stops according to the servo OFF stop mode (F01.03);

When the multi-speed operation mode is set to DI switching operation, the four DI
terminals of the servo driver must be configured as functions 6 to 9 (FunIN.6 to FunIN.9
multi-stage operation command switching), and the DI terminal valid logic is determined. At

the same time, one DI terminal of the servo driver can be configured as function 5 (FunIN.5:
DIR-SEL, multi-speed DI switching direction setting), and the speed command direction is

switched.
Code Name Function name Function
Used to set the speed command direction only in

FunIN.S DIR-SEL Multitspeed PI switching multijspeed DI swillc}Ting mode: o

direction setting Invalid: keep the original command direction;

Valid: command direction

Multi-segment operation |The multi-segment number is a 4-digit binary number, and
FunIN.6 CMD1 oo

command switching] the correspondence between CMD1 and CMD4 and the

Multi- ¢ G segment number is as shown in the following table.
FunIN.7 CMD2 ulti segmerT o;?era ion

command switching

correspo

Multi-segment operation CMD4 CMD3 CMD2 CMD1 P
FunIN.8 CMD3 o ndence

command switching3

0 0 0 0 1
0 0 0 1 2

FunIN.9 CMD4 Mult1»segmeth oyeratlon -

command switching 1 | 1 | 1 | 1 | 16

CMD value is 1 when the DI terminal input level is valid,
otherwise 0
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Motor
speed V 4th

. segment,

Vi

3rd
. segment, ~
Vs
2nd
Y segment L
Ist
v, pegment
10th t

. segment 16

Vio |

Ve Llth segmen

Vi segment

12th [

. segment

Viz
CMD1  OFF| ON OFF ON ON OFF ON | ON |
CMD2  OFF| OFF ON ON OFF ON ON ON |
CMD3  OFF| OFF OFF OFF OFF OFF OFF ON |
CMD4 ~ OFF| OFF OFF OFF ON ON ON | ON |
DIR-SEL OFF|  OFF OFF OFF ON ON ON ON |

Fig.6-75 Multi-speed curve example

@ Multi-speed curve example setting

Taking the first speed command as an example, the relevant function codes are as
follows:
Settin, Effective |Factor;

Code Name Setting range | Unit Function g v

mode mode default
Acceleration . Effective
F15.05 timel 0~65535 ms  |Set the first group Stop setting immediately 10
- acceleration and -

F15.06 ]-)eceleratlon 0~65535 ms |deceleration time Stop setting | . Effec_tlve 10
time 1 immediately
Acceleration Effective

F15.11 0~65535 St tti 150
time4 S |Set the 4th group Op setting immediately

- acceleration and -

Fls.12 [Deceteration | (osas ms |deceleration time Stop setting | | ETectve 150
time4 immediately
Ist d Set the first Effecti

F15.13 | O °P° -6000~6000 pm [0 NCHSLEIOUD g cetting | e 0
command speed command immediately
Ist speed

d S |Set the first Effecti

Fis.14 (O™ 1y 65535 Pethetisterouh g setting | Ve | s
operation (min) |commandoperate time immediately
time

198




Control mode

F15.15

The first
group
acceleration
and
deceleration
time

0: acceleration and
deceleration time
zero

1: acceleration and
deceleration time 1
2: acceleration and
deceleration time 2
3: acceleration and
deceleration time 3
4: acceleration and
deceleration time 4

Select the first group
acceleration and
deceleration mode

Stop setting

Effective
immediately

In addition to the 1~16 segment command value and command running time, there are

4 groups of acceleration/deceleration time to choose from. The default mode is no

acceleration/deceleration time. Take the end of single operation [F15.03=1] in multi-speed,
for example, the actual acceleration/deceleration time and running time are explained:

time t1 is:

Speed V ‘

tl

=

f—
t2

t

Fig.6-76 Multi-speed curve example

{=—
10

Actual deceleration time t;:

v,
t=—

1000

00 x The acceleration time on this speed segment

x The acceleration time on this speed segment

As shown in the figure above, the speed command is V1 and the actual acceleration

Running time: The speed command of the previous segment is switched to the shifting

time of the speed command + the constant running time of the segment, as shown in Figure

t3.

(4) A/B switching source
When the speed command selects “A/B switching” or function code [F05.02=4], the DI

function FunIN.4 needs to be assigned to the corresponding DI terminal, and the current A
command source is determined according to the input signal on this DI terminal. Input valid

or B command source input is valid.
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Code Name Function name Function
M. n s d P 'l'.
an %n auxtiary Invalid: The current run command is A.
FunIN.4 CMD-SEL |operation command K . .
o Valid: The current running command is B.
switching

(5) Communication preset

When the function code [F05.01] is set to 4, the speed command value is derived from
the function code [F20.02] setting value, and the function code [F20.02] must be modified
by communication, and the control panel is not visible.

Settin, Settin, Effective |Factor
Code Name £ Unit Function g ¥
range mode mode default
Communication Set the speed command
F20.02 iO en su e:: © -6000.00~ - value for the given form Run settin Effective
’ gtven sp 6000.00 P of communication to u & immediately )
command
0.001 rpm

(6) Speed command direction setting

The speed command direction switching is realized by DI, that is, the DI function
FunIN.26 is assigned to the corresponding DI terminal, and the current speed command
direction is determined according to the input signal on the DI terminal, thereby satisfying
the requirement of the speed command direction switching.

Code Name Function name Function
FunIN.26  |SPDDirSel Speéd command direction Inve}did: Positive}dire(ctionl.
setting Valid: the opposite direction.

The actual motor rotation direction speed command direction and speed command
direction DI switching (FunIN.26) are both related.
Table 6-25 Actual motor rotation direction setting in speed control mode

Positive and negative speed . ..
FunIN.26 Actual motor rotation direction
command
+ Invalid Counterclockwise
+ Valid Clockwise
- Invalid Clockwise
- Valid Counterclockwise
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6.3.2 Ramp function setting

The ramp function setting means that the speed command with a large acceleration is
converted into a speed command with a relatively gentle acceleration, that is, the
acceleration/deceleration time is set to achieve the purpose of controlling the acceleration.

In the speed control operation mode, if the acceleration of the speed command is too
large, the motor will jump or vibrate. At this time, increase the acceleration or deceleration
time, and the motor can be smoothly shifted to avoid mechanical damage caused by the
above situation.

(1) When the speed command is derived from digital reference, analog voltage
reference, and jog speed, the acceleration/deceleration time is set by function codes

E’ [F05.06] and [F05.07].
(2) When the speed command is derived from multi-step speed, the
Note acceleration/deceleration time is set by [F15 group] parameter. For details, see
Chapter 8 "F15 Group: Multi-speed parameter".

Speed V

Step Motor preset speed ()
command After the ramp Vi
|
|
|
|
|
i
tl t2
Actual acceleration Actual deceleration

S function is controlled
time time

Fig.6-77 Schematic diagram of the definition of the ramp function

[F05.06]: The speed command is accelerated from 0 to 1000 rpm.
[F05.07]: Time when the speed command is decelerated from 1000 rpm to 0

Therefore, the actual acceleration and deceleration time is calculated asfollows:

Speed command

Actual acceleration time t, = 1000

x Speed command acceleration ramp time

Speed command

Actual acceleration time t, = x Speed command acceleration ramp time

1000
Setting ) . Setting | Effective |Factory
Code Name Unit Function
range mode mode default
Speed command Effective
F05.06 |acceleration ramp 0~65535 ms Used to set the speed Run setting | . . v 0
command immediately

time constant

acceleration/deceleratio
Speed command

F05.07 |deceleration ramp 0~65535 ms
time constant

n time value outside the Effective

multi-speed command Run setting immediately 0
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6.3.3 Zeroposition fixed function

(1) The zero fixed function is used in the speed control operation mode, the system
I:E__’ where the upper device does not construct the position loop.

(2) If the servo motor oscillates in the zero-position lock state, the position loop
gain can be adjusted.

Note

The zero fixed function is in the speed control operation mode. When the zero fixed DI
signal FunIN.12 (ZCLAMP) is valid, when the speed command amplitude is less than or
equal to the [F05.11] setting value, the servo motor enters the zero position. In the locked
state, the position loop is built in the servo driver at this time, and the speed command is
invalid. The servo motor is fixed within =1 pulse of the fixed position of the zero position.
Even if the external force is rotated, the zero position is fixed.

If the speed command amplitude is greater than [F05.11], the servo motor exits the
zero-lock state, and the servo motor continues to run according to the currently input speed
command. If the zero fixed DI signal FunIN.12 (ZCLAMP) is invalid, the zero fixed
function is invalid.

Servo Drive
CN1
v
~
Analog speed % i AL [Fow pass filter
Analog positive ) Converter
maximum A2 531 I 0w pass filter
Ry limit T | o |30 Zero fixed speed
orque limi T 1 threshold F05.11
t
24y

24V a1 Zero fixed Fun.12

e ZCLAMP ON OFF
Zero fixed DI
configuration CO- | 40

Zero fixed function  ON OFF ON OFF

Fig.6-78 Zero fixed related wiring and waveform

Settin, Settin, Effective |Factor
Code Name £ Unit Function g ¥
range mode mode default
Zero fixed speed Set the zero-speed clamp . Effective
F05.11 0~6000 Ri tt 10
threshold pm function speed threshold un settmg immediately
Code Name Function name Function
Zero position fixed Invalid: The zero fixed function is disabled.
FunIN.12 |ZCLAMP . .
enable Valid: Enable zero fixed function.
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6.3.4 Speed command limit

When the actual motor speed exceeds the overspeed fault threshold [F09.09], the
@ drive will have Er.500 (motor overspeed). For the setting of [F09.09], please refer

to Chapter 8 Parameter Details. The speed command limit value must be less than
[F09.09].

Note

In the speed control mode, the servo drive can limit the size of the speed command.
The speed command limit sources include:

(1) [F05.08]: Set the amplitude limit of the positive and negative direction speed
commands. If the speed command in the positive or negative direction exceeds the set value,
it will be limited to this value.

(2) [F05.09]: Set the forward speed threshold. If the positive direction speed command
exceeds the set value, it will be limited to this value.

(3) [F05.10]: Set the reverse speed threshold. If the negative direction speed command
exceeds the set value, it will be limited to this value.

(4) Maximum motor speed (default limit point): Depends on the type of motor actually
used.
Speed command
Maximum motor speed

Maximum speed threshold F05.08

Forward speed threshold F05.09

Actual speed
limit range

Maximum speed threshold F05.08
Reverse speed threshold F05.10

Maximum motor speed

Fig.6-79 Speed command limit example

The actual motor speed limit interval is:

| The amplitude of the forward speed command| < min {maximum motor speed,
F05.08, F05.09}

| The amplitude of the reverse speed command| < min {max motor speed, F05.08,
F05.09}
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Settin, Settin Effective |Factor:
Code Name g Unit Function g Y
range mode mode default
Maxi d Set th i Effecti
F05.08 AMUMSPEEE | 6000 | rpm |0 o TEXIMUM ) punsetting | oo | 4500
threshold speed limit immediately
F d d Set the f¢ d d Effecti
F05.09 orward spee 0~6000 | rpm |>Ct e torwardspeed | o i setting | . onve 1 4500
threshold limit immediately
R t th Effecti
F05.10 everse speed 06000 | rpm Se . e reverse speed Run setting | _ ecllve 4500
threshold limit immediately

6.3.5 Speed related DO output function

After the speed feedback value is filtered, compared with different thresholds, the DO
signal can be output for use by the host computer. The corresponding filter time parameter is
set by [F05.16].

(1) Motor rotation signal DO output

When the absolute value of the actual motor speed after filtering reaches [F05.12]
(motor rotation speed threshold), the motor can be considered to rotate. At this time, the
servo driver can output a motor rotation (FunOUT.2: TGON) signal to confirm that the
motor has rotated. Conversely, when the absolute value of the actual motor speed after
filtering is less than [F05.12], the motor is considered not to rotate.

The judgment of the motor rotation (FunOUT.2: TGON) signal is not affected by the
drive operating state and control mode.

\

F05. 12

- (F05.12)

Motor rotate output
FunOUT.2 TGON

Fig.6-80 Motor rotation signal waveform

OFF ON OFF ON OFF

E_'_) In the above figure, ON means that the motor rotation DO signal is valid, and OFF

means that the motor rotation DO signal is invalid.

Note
Settin, Settin Effective |Facto
Code Name £ Unit Function £ =
range mode mode default
Motor rotation Set the motor rotation Effective
F05.12 0~1000 R tti 20
speed threshold pm signal decision threshold un setng immediately

When using the motor rotation signal output function, assign a DO terminal of the
servo drive to DO function 2 (FunOUT.2: TGon, motor rotation) and determine the DO
terminal valid logic.
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Code Name Function name Function

Invalid: The absolute value of motor speed after filtering
is less than the set value of function code F05.12

Valid: The absolute value of the motor speed after
filtering reaches the set value of function code F05.12

FunOUT.2 TGon Motor rotate

(2) Speed uniform signal DO output

In the speed control operation mode, when the absolute value of the deviation between
the actual speed of the servo motor and the speed command after filtering meets a certain
threshold [F05.13], it is considered that the actual motor speed reaches the speed command
set value, and the output speed of the drive can be consistent (FunOUT. 4: V-Cmp) signal.
Conversely, if the absolute value of the deviation between the actual speed of the servo
motor and the speed command exceeds the threshold after filtering, the speed coincidence
signal is invalid.

The speed is consistent (FunOUT.4:V-Cmp) signal is always inactive when the drive is
in non-operational or non-speed control mode.

Speed Command

\4 Speed Feedback
N o . Fos13 Scttiﬂg Threshold
[ 1# }
I | | — — — — — — L
I
o
I
> t
Servo ‘ ! ! Servo Servo
shutdown | ‘ operation S}Lutdown
Consistent speed  OFF OFF ON OFF
FunOUT 4

V-CMP ON

Fig.6-81 Speed Consistent Signal Waveform

@) In the above figure, ON means that the motor rotation DO signal is valid, and OFF

means that the motor rotation DO signal is invalid.

Note

Settin; Settin; Effective |Factor
Code Name : Unit Function g y
range mode mode default
Speed consistent Set high speed consistent . Effective
F05.13 | | 0~100 pm | Run setting | . 10
signal threshold signal threshold immediately
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When using the speed-consistent signal output function, assign one DO terminal of the

servo drive to DO function 4 (FunOUT.4: V-Cmp, speed uniform) and determine the valid

logic of the DO terminal.

Code Name Function name Function
Invalid: The absolute value of the actual motor speed and
speed command deviation after filtering is greater than the
functi de F05.13.
FunOUT.4 V-Cmp Consistent speed unetion code

Valid: The absolute value of the actual motor speed and

speed command deviation after filtering is not greater than

the function code F05.13.

(3) Speed arrival signal DO output
When the absolute value of the actual speed of the servo motor exceeds a certain

threshold [F05.14] after filtering, the actual speed of the servo motor is considered to reach
the desired value. At this time, the servo driver can output the speed (FunOUT.16:V-Arr)
signal. Conversely, if the absolute value of the actual speed of the servo motor after filtering

is not greater than this value, the speed arrival signal is invalid.
The judgment of the speed arrival (FunOUT.16:V-Arr) signal is not affected by the
operating state of the drive and the control mode.

F05.14 | —

Speed command

Speed feedback

~(F05. 19)[—

Speed arriving output

FunOUT.19 V-Arr

OFF

ON

Fig.6-82 Speed arrival signal waveform

means that the motor rotation DO signal is invalid.

In the above figure, ON means that the motor rotation DO signal is valid, and OFF

Note
Settin, Settin Effective |Facto
Code Name £ Unit Function £ =
range mode mode default
Speed arrival signal Set speed arrival signal . Effective
F05.14 1~60 rpm o Run setting | . 1000
threshold decision threshold immediately
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When using the motor rotation signal output function, assign a DO terminal of the
servo drive to DO function 16 (FunOUT.16: V-Arr, speed arrival) and determine the DO
terminal valid logic.

Code Name Function name Function

Invalid: The absolute value of the motor speed feedback
after filtering is greater than the function code F05.14

FunOUT.16 |V-Arr Speed reached i .
Valid: The absolute value of the motor speed feedback

after filtering is not greater than the function code F05.14

(4) Zero speed signal DO output

When the absolute value of the actual speed of the servo motor is less than a certain
threshold [F05.15], the actual speed of the servo motor is considered to be near static. At
this time, the servo driver can output a zero speed (FunOUT.3: V-Zero) signal. Conversely,
if the absolute value of the actual speed of the servo motor is not less than this value, the
motor is considered to be not at rest and the zero speed signal is invalid.

The judgment of the zero speed (FunOUT.3: V-Zero) signal is not affected by the
operating state of the drive and the control mode.

When there is interference in the speed feedback, it can be removed by the speed
feedback DO filter. The corresponding filter time parameter is determined by [F05.16].

\

F05. 15

(F05. 15)

OFF ON OFF
Zero speed —— — .
FunOUT.3 ZERO

Fig.6-83 Zero speed signal wave diagram

E} In the above figure, ON means that the motor rotation DO signal is valid, and OFF

means that the motor rotation DO signal is invalid.

Note
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Settin Settin Effective |Factor;
Code Name & | unit Function < v
range mode mode default
Zero speed output Set the zero speedoutput . Effective
FOS.15 signal threshold 176000 | rpm signal decision threshold Run setting immediately 10

When using the motor zero speed signal output function, assign a DO segment of the
servo drive to DO function 3 (FunOUT.3: V-Zero, zero speed) and determine the valid logic
of the DO terminal.

Code Name Function name Function

Invalid: When the motor speed feedback and the given
difference are greater than the setting value of function
code F05.15;

Valid: When the speed feedback of the motor and the
given difference are not greater than the setting value of
function code F05.15.

FunOUT.3 V-Zero Zero speed
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6.3.6 Speed control operation mode function code block diagram

Speed command digit
preset

Analog input 1
All

Analog input correction

Dead zone
ffset

Filter

10V corresponding F02

speed value

Analog input 2
All

Analog input correction

Dead zone
Offset
Filter

10V corresponding F
speed value

Frequency

deviding output

A+ B+Z+
A-B-Z-

- N
fposition feedback'y
\ (Encoder unit) /
N____~

Frequency division output

Frequency division F04.26

N
|
\

Gain Switching

2nd gain mode F07.06
Switching conditions F07.07
Delay time F07.08
Rating F07.09
DIIOG Time lag F07.10

FunIN.18 JOGCMD+
FunIN.19 JOGCMD-

Position gain switching time FO7.11

Speed Command Limit
Maximum motor speed
Maximum speed limit F05.08
Forward speed limit ~ F05.09
Speed reverse limit ~ F05.10

Auxiliary speed|
command B
source F05.01

) Ramp And Deceleration
- el Acceleration ramp time F05.06

Deceleration ramp time F05.07

Multi-speed command F15
group parameters

Torque Feedforward
Feedforward selection FO07.18
Filter time F07.19
Feed forward gain F07.20

Speed Regulator

Gain Integral
Group 1 F07.00 F07.01
Group 2 F07.03 F07.04

Torque command
Low pass filter
Group 1 F07.12
Group 2 F07.13

Speed feedback filter i

Filter time F07.21

Notch Filter

Frequency Width Attenuation

_ Group I F08.08° F08.09 F08.10
e ~ Group2 FOS.11 F08.12  FO8.13
Motor speed Group 3 FO08.14 FO8.15  F08.16

Group4 FO8.17 F08.18 FO8.19

I

Torque limit

Current

Encoder

pulse number

Crossover output  F04.25

ntrol

, Tnternal torqué” |
\ command
N

selection

Load

Fig.6-84 Speed Control Function Code Block Diagram

209



Control mode

6.4 Torque control mode

Torque control
Torque mode diagram

command input| Source and L s
A Filtering Limiting
sirection

Current
feedback

Current
——
loop control

Fig.6-85 Torque control diagram

The value of the parameter [F01.00] is set to 2 via the servo driver panel or our drive
commissioning platform, and the servo drive will operate in the torque control mode. Please
set the servo drive parameters according to the mechanical structure and indicators. The
basic parameter settings when using the torque control mode are explained below.

Servo Drive

Input position H Smoothing H Limiting

Torque command direction select function

Torque
command input

-

TOQDirSel input
External Al

i

Host | speed limit input
computer Speed limit function
control Torque
adjustment
V-LT input controller

Rotating speed limit output

C-LT output o
Torque limit output

i

Toq-Reach
output

Torque arriving output

}

[ ]]

Fig.6-86 Signal interaction between the servo driver and the host computer
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6.4.1 Torque command input setting

(1) Torque command source
The torque control mode has the following five torque command command acquisition

modes, which are determined by the function code [F06.02].

command A source
F06.00

F06.01

A/B switch

Communication
setting(F20.03)

F06.02=2: A+B
A+B

F06.02=4: A/B

Auxiliary torque | F06.02=1: Auxiliary torque
command B source m_B—r.y

Main torque F06.02=0: Main torque
command A

F06.00/F06.01=3: Communication

Torque command
source selection
F06.02

Fig.6-87 Torque command source diagram

. . . Settin Effective |Facto
Code Name Setting range Unit | Function g Y
mode mode default
0: main torque command A
source
Select torque X Select torque . Effective
F06.02 1: assist torque command B - Run setting | . X 0
command command source immediately
2: A+B source
3: Communication given

(2) Main torque command A source
The main torque command A source includes digital reference and analog voltage

given two command forms, wherein the digital reference is an internal torque command and

the analog voltage is given as an external torque command.

Torque command o_ igita] settin
keyboard setting &
F06.04
Allsetting 1-All
F02.25~F02.27 ———©
F02.32
AI2 setting 2-AI2
F02.28~F02.30 ——o0
F02.32

Main torque command
A source F06.00

7 e

Main torque
command A source

Fig.6-88 Main torque command A source details
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Settin Effective |Facto
Code Name | Setting range | Unit Function g Y
mode mode default
Main ¢ 0: Digit preset
ain torque
q (F06.04) Main torque command . Effective
F06.00 |command - . Run setting | . X 0
1. All Asource selection immediately
Asource 2. AD

a) Digital reference: refers to the percentage of command torque relative to the rated

motor torque set by function code [F06.04].
Settin, . . Settin, Effective |Factor;
Code Name g Unit Function g y
range mode mode default
T .
orque Numerlcal setting of - Effective
F06.04 |command -300.0~300.0 [ % [internal torque command | Run setting immediatel 0
keyboard setting Its accuracy is 0.1% cdiately

b) Analog voltage reference: refers to the analog voltage signal output by the host

computer or other equipment, which is processed as a torque command.

(DAnalog voltage input terminal
The servo driver has two analog input channels: AIl and Al2, the maximum input
voltage is £10Vdc, and the input impedance is about 9KQ.

212

ALl

Analog torque .
limit
[ @ /

Analog speed

AT2

input

GND

Fig.6-89 Analog Input Circuit

Servo Drive
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@ Operation method: Take AIl as an example to explain the analog voltage setting

torque command method.

Setting
F01.00=2

!

____________ Set the current work in torque control mode

F06.00=1
F06.02=0

"""""" Main Torque Command A Source: All
Torque command selection: main torque command A

\ 4

Filtering

\ 4

Offset setting

———————————— Set function code F02.26

v

Dead zone setting

------------ Set function code F02.27

!

Set =10V
corresponding

____________ +10V corresponding forward maximum torque

torque command

value: F02.31

Reverse maximum torque value corresponding to
-10V: -(F02.31)

Fig.6-90 Flow chart of analog voltage torque command operation

Offset: refers

to the analog channel input voltage value when the sampling voltage

E_‘_’ is zero after zero drift correction.
Dead zone: refers to the input voltage range of the analog channel when the

Note sampling voltage is zero.
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The unprocessed analog channel output voltage is shown in Figure 6-91 y,. After being
processed internally by the servo driver, the torque command ys is finally obtained.

Servo Drive
ATl Terminal

Analog channel Analog power [
AT2 tput voltage y . o 3 5
input voltage X output vottage ‘ Filtering Y2 Bias & Dead zone C“‘i‘g:x}‘i::j’““ N

GND

Servo drive internal processing

Fig.6-91 Servo driver Al processing flow

Y(mv) A
Sampling
voltage Vs Vi Offset voltage
/ Dead zone setting
/ voltage
/
/
/
/
Bias
0 3200] 7140004800 Analog channel input

800" 800
/‘ Dead zone voltageX(mV)

Fig.6-92 Example of servo drive Al processing corresponding sampling voltage

1> Filtering:

The servo driver provides analog channel filtering. By setting the filter time constant
[F02.25], It can prevent the motor command fluctuation caused by the unstable analog input
voltage, and can also reduce the motor error caused by the interference signal. The filtering
function has no elimination or suppression of zero drift and dead zone.

2> Offset setting:

Set the actual input voltage value corresponding to the sampling voltage being 0.

As shown in the figure, when the sampling voltage y;=0 is preset, the corresponding
actual input voltage x=4000mV, which is called offset.

Manually set [F02.26] = 4000 (mV), after biasing, the sampling voltage is shown as
y4.y4=y3+4000.

3> Dead zone correction:

Limits the effective input voltage range when the drive sample voltage is not zero.

After the offset setting is completed, when the input voltage x is within 3200mv and
4800mv, the sampled voltage value is 0. This 800mV is called the dead zone.
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Set [F02.27]=800. After the dead zone is corrected, the sampling voltage is as shown in ys.

0 3200=<x<4800

y5:{y4 4800<x<10000 or —10000<x<3200

Calculation speed command:

After zero drift, offset, and dead zone setting, set the torque command value
corresponding to 10V (10000mV) in the sampling voltage at this time through [F02.32], the
actual torque commandys:

Yo
=Y (Fo232
Y5 =T0000 < )

This value will be used as the torque control operating mode analog torque command
reference.

Among them, when there is no offset, as shown in Figure 6-93, there is an offset as
shown in Figure 6-94. When the correct setting is completed, the entered analog torque
command value can be viewed in real time through [F02.32].

Torque | Torque | Nooffsettorque
Speed (no offset) (after command curve
offset) Offset torque

command curve

ing speed ing speed

+10 C +10 C
value (+F02.32) value (+F02.32)

V_Ref

-10v -10
Dead zone Al FI0V voltage i +10V Voltage

|

|

|

|

|

|

|

(F02.27) Dead zone (F02.27)

-10 Corresponding
speed value (-F02.32)

-10C 2
speed value (-F02.32)

ffset (F02.26)

Fig.6-93 Schematic diagram of unbiased Fig.6-94 Schematic diagram of AI2 after
Al2 Fig. offse

The relationship between the final torque command value y6 and the input voltage x:

0 B-C<x<B+C

FO231 5 c<x<10000 or—10000<x<B—C

yﬁ:{(X*B)X

Where: B: offset; C: dead zone.

Settin; . . Settin; Effective |Factor
Code Name g Unit Function g y
range mode mode default
Set th log offset Effecti
F02.26 |Alloffset -5000~5000 | my |>° (e analos otbse Runsetting | . ove 0
value of the AIl channel immediately
Set the All channel .
F02.25 AH nput filter 0~655.35 ms |analog average filter time | Run setting | . Effec?lve 2.00
time constant constant immediately
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Set th log deadband Effecti
F0227 |Alldeadzone  [0~10000.0 | my |>° € 2naos deacband 1 p 1 cotting | ooV | 0.0
value of the All channel immediately
Analog 10V 1.00~ Set th
naiog . . . et the analeg 1oV . Effective
F02.32 |[corresponding |8.00times times |corresponding torque Stop setting immediatel 1.00
1
torque value rated torque value Y

@ ‘When the analog AI2 input channel is selected, its setting method is similar to the
above analog Al setting method. For related function codes, refer to Chapter 8 for
Note the function code description of [F02.28]~[F02.30].

(3) Auxiliary Torque Command B Source

The auxiliary torque command B source usage method is the same as the main torque
command A source. For details of the parameters, refer to the “Chapter 8 [F06 Group]:
Torque Control Parameters”.

(4) A/B switching source

When the torque command selects “A/B switching” or function code [F06.02=4], the
DI function FunIN.4 needs to be assigned to the corresponding DI terminal, and the current
A command is determined according to the input signal on this DI terminal. The source
input is valid or the B command source input is valid.

Code Name Function name Function

o OFF: The current running command is A.
FunIN.4 CMD-SEL | Run command switching K .
ON: The current running command is B.

(5) Communication given

When the current function code [F06.01] is set to 3, the torque command is derived
from the function code [F20.03] setting value, and the function code [F20.03] must be
modified by communication, and the control panel is not visible.

Settin, Settin Effective |Factor:
Code Name g Unit Function g Y
range mode mode default
. Set the torque command
Communication -300.000 4 ) .
. value of the given form of . Effective
F20.03 |[given torque ~ % - . Run setting | . . -
communication with an immediately
command 300.000
accuracy of 0.001%

(6) Torque command direction setting

The torque command direction is switched by the DI terminal, that is, the DI function
FunIN.25 is assigned to the corresponding DI terminal, and the current torque command
direction is determined according to the input signal on the DI terminal, thereby satisfying
the requirement of the torque command direction switching.
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Code Name Function name Function
Invalid: The actual torque command direction is the same
. Torque command as the set direction.
FunIN.25 | TogDirSel ordue comim A o ,
direction setting Valid: The actual torque command direction is opposite to
the set direction.

The actual motor rotation direction is related to both the torque command direction and
the torque command direction DI switching (FunIN.25).

Table 6-26 Actual motor rotation direction settin;

o in torque control mode

Torque command positive and

e FunIN.25 Actual motor rotation direction
+ Invalid Counterclockwise
+ Valid Clockwise
- Invalid Clockwise
- Valid Counterclockwise

6.4.2 Torque command filtering

If the filter time constant setting value is too large, the responsiveness will be

lowered. Please set it while confirming the responsiveness.

Note

In position, speed, torque, and hybrid control modes, the servo drive provides low-pass
filtering of the torque command, making the command smoother and less vibration.
The servo driver provides two torque command low-pass filters, and the filter 1 is used

by default;

Use the gain switching function ([F07.06=1] and [F07.07#0]) to switch to filter 2 when
the [F07.07] setting condition is satisfied.

Settin; Settin; Effective |Facto
Code Name : Unit Function g Y
range mode mode default
Set the first group torque
Torque command Effective
F07.12 q . 0~30.00 | ms [command low pass filter | Run setting | . . 0.79
filter time constant . immediately
time constant
Second torque Set the second group .
) R Effective
F07.13 [command filtering [ 0~30.00 | ms |torque command low Run setting | . . 0.79
R . immediately
time constant pass filter time constant
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Position —— Input position command
command First order filtering

s e t

3t
Fig.6-95 Schematic diagram of first-order filtering of rectangular torque command

Input position command

- First order filtering
Position 2

command In—

I
3t t

Fig.6-96 Schematic diagram of first-order filtering of trapezoidal torque command

6.4.3 Torque command limit

E_'_) Torque command limits are valid in position control, speed control, torque control,

and hybrid control modes and must be set.

Note

To protect the drive and motor, limit the torque command.

T A i
oqrque Upper computer input

/torque command

Positive torque limit |— -

Drive actual torque

/ command T /Mutor speed V

. ]
Torque ! Internal speed Torque t

cintrol control contrpl

Negative torque limit - — — — — — — — —

Fig.6-97 Torque Reference and Torque Limit
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When the absolute value of the torque command output by the upper computer input or
speed regulator is greater than the absolute value of the torque command limit, the actual
drive torque command is limited to the torque command limit value; otherwise, it is equal to
the upper computer Input or torque command output value of the speed regulator.

At any one time, there is and only one torque limit value is valid. And the positive and
negative torque limit values do not exceed the maximum torque of the drive and motor and
+300.0% of rated torque.

Torque ]

Drive maximum torque |-
Motor maximum torque

+300.0% rated voltage
+Internal limit (+F06.07)
+External limit +F06.09)
T-LMT

-External limit (F06.10)
T-LMT

-Internal limit (F06.08)

-300.0% rated torque
Motor max torque
—— | Drive maximum torque

Fig.6-98 Example of torque limit

(1) Set the source of torque limits

The torque limit source can be set by function code [F06.05]. After the torque limit is
set, the drive torque command will be limited to the torque limit value. When the torque
limit value is reached, the motor will run with the torque limit value as the torque command.
The torque limit value should be set according to the load operation requirements. If the
setting is too small, the motor's acceleration and deceleration capability may be weakened.
When the constant torque is running, the actual motor speed value will not reach the
required value.

Setting | Effective |Factory

Code | Name Setting range Unit | Function
grang mode mode default
0: positive and negative internal
torque limit
Torque 1: positive and negative external Select torque Effective
F06.05 | . O POSHIVE and fiegative ex - ¢ | Run setting | oo 0
limit source |torque limit source immediately

2: External T-LMT torque limit
3: Positive and negative external

219




Control mode

torque limit and torque limit
switching of external T-LMT

Torque limit source
selection F06.05
0-Positive negtive

Internal Internal | nternal torque limit

torque limit limit

Positive nternal
ftorque 07

External

1-Positive negtive
torque limit

nternal torque limit

2-T-LMT used as an
N external torque limit
selection

3-Positive and negative external torque
is limited to T-LMT to take the
minimum or T-LMT limit

External torquel
limit(Al preset)

4-Switch between positive and negative
external torque limit and external

oI T-LMT torque limit
|setction

Fig.6-99 Torque Limit Source
As shown in the figure below, in the torque mode, the absolute value of the torque

command input by the host computer is greater than the absolute value of the torque limit
value.

a) [F06.05=0]: positive and negative internal torque limit

The torque command limit value is determined only by the internal function codes
[F06.07] and [F06.08].
TorqucA Upper computer input
torque command

Positive torque limit

F06.07
Motor speed V
Drive torque command T
t
Torque  Internal speed Torque
control control contrgl

Negative torque limit
-(F06.08)

Fig.6-100 F06.05=0 Torque limit curve

b) [F06.05=1]: Positive and negative external torque limit
The torque command limit value is rotated according to the logic state of the external
DI signal. The positive torque limit value is rotated between function codes [F06.07] and

[F06.09]; the negative torque limit value is rotated between function codes [F06.08] and
[F06.10].
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Positive internal
torque limit (P-CL,

F06.07 positive
i mi

Torque limit source
selection FOX

al torqu

F06.10 negat . Torque lllm}t source
internal torque limit selection
Negative internal
torque limit (P-CL.
F06.08 negative °
internal torque limit
Fig.6-101 F06.05=1 Torque Limit Source
Table 6-27 F06.05=1 Description
DI function P-CL
state OFF ON
Torque A Host computer input Torque Host computer input
m'rqycummand torque command
Positive torque limit Positive torque limit
value F06.07 Motor speed V value F06.09 Motor speed V'
Servo torque Drive torque
OFF / command T /Cﬂmmand T
t | t
[Torque  Internal speed  [Torque Torque  Internal speed  [Torq
lcontrol control contrdl control control lcontrdl
Negative torque limit Negative torque limit
value-(F06.08) value -(F06.08)
N-CL
Torque Host compuer i Torque Host computer input
orque comman torque command
Positive torque limit Positive torque limit
value F06.07 Motor speed V value F06.09 Motor speed V
Servo torque Drive torque
ON / ‘command T /cumnmnd T
t t
Torque Internal speed (Torque Torque Internal speed | Torqe
control control contrql control control contrgl
Negative torque limif Negative torque
value-(F06.10) limit value -(F06.10)

At this time, the two DI terminals of the distribution driver are DI function FunIN.16
(P-CL: positive external torque limit) and FunIN.17: (N-CL: negative external torque limit),
and determine the DI terminal logic.

Code Name Function name Function

According to the selection of F06.05, the torque limit
source is switched.
When F06.05=1:

FunIN.16 P-CL P_os'itivc external torque
limit
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Valid: Forward external torque limit is valid;

Invalid: The forward internal torque limit is valid.

When F06.05=3 and the Al limit value is greater than the
forward limit external limit value:

Valid: Forward external torque limit is valid; invalid: Al
torque limit is valid.

FunIN.17

N-CL L
limit

Negative external torque

According to the selection of F06.05, the torque limit
source is switched.

‘When F06.05=1:

Valid: Reverse external torque limit is valid;

Invalid: Reverse internal torque limit is valid.

F06.05=3 and the AT limit value is less than the reverse
external limit value:

Valid: Reverse external torque limit is valid; invalid: Al
torque limit is valid.

c) [F06.05=2]: External T-LMT torque limit
After selecting the external analog channel according to [F06.06], the torque command
limit value is determined by the torque value corresponding to the input voltage of the Al

Positive negative|
external torque
limit(AT mode)

terminal.
T_LMT selection
_ F06.06
All: positive
negative external 0-AT1
torque limit “
AI2: positive 1o
negative external |L-AL2
torque limit

2-T-LMT use as external
torque limit

Torque limit sous
selection F06.05=;

Torque limit
source selection

Fig.6-102 F06.05=2 Torque Limit Source

Torque A

Positive torque limit value
Al Input voltage
corresponding torque value

Negative torque limit value|
-Al Input voltage
corresponding torque value

Host computer input
torque command

/ command T

X Motor speed V
Drive torque

Lo
t

Torque
control

Internal speed  [Torqug
control contral

Fig. 6-103 F06.05=2 Torque Limit Graph

For the setting of analog input terminals AIl and AI2, refer to Chapter 8 for the
parameter descriptions of [F02.26] to [F02.28] and [F02.32], and set the correspondence
between torque and analog voltage.
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Table 6-28 F06.05=3 Description

DI function P-CL
state OFF ON
A : i
Torque Host computer input Torque Host computer input
torque comman torque command
r 05_““'31 “"qA‘:e Positive torque limit
imit value value (F06.09.AT
- Motor speed V (F06.09.AT) Motor speed V
Drive torque Drive torque
OFF /cummand T /command T
t t
Torque Internal speed  [Torque Torque  Internal speed ~ {Torqye
lcontrol control lcontrol control control contrgl
Negative torque Negative torque
limit value -/AI| limit value -JAll L
N-CL / -
Torque Host computer input
torque,command Torque Host computer input
torglie command
Positive torque Positive torque
limit value Al limit value
5 Motor speed V (F06.09 AT) otor speed V
Drive torque Drive torque
‘command T mmand T
ON g Fa
T t
Torque Internal speed Torqye Torque  Internal speed Torque
control control control icontrol control contrgl
Negative torque Negative torque
el limit value
1mit value (F06.10.-AT)

(F06.10.-/Al)) L

d) [F06.05=3]: Positive and negative internal torque limit and torque limit switching of
external T-LMT
Positive torque limit: after selecting the external analog channel according to [F06.06]
When the external DI signal (P-CL) logic is invalid, the positive torque limit value is
determined by the function code [F06.07];
When the external DI signal (P-CL) logic is valid, the positive torque limit value is
determined by the torque value corresponding to the input voltage of the Al terminal.
Negative torque limit: after selecting the external analog channel according to [F06.06]
When the external DI signal (N-CL) logic is invalid, the negative torque limit value is
determined by the function code [F06.08];
When the external DI signal (N-CL) logic is valid, the negative torque limit value is
determined by the torque value corresponding to the input voltage of the Al terminal.

T-LMT positive ﬂ\L
O

external torque limit:
Al input

Positive external

torque limit “Torque limit source
- (P-CL) selection F06.05-4.
Positive external
torque limit F06.09 Switch between 4-positive
negative internal torque limit and

external T-LMT torque limit
| Torque limit source| — g

selection

T-LMT negative
external torque limit:
Al input

Negative external
torque limit  ——

Negative external o (N-CL)
torque limit F06.10

Fig.6-104 F06.05=4 Torque Limit Source
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Table 6-29 F06.05=4 Description

DIfunction P-CL
state OFF ON
Torque # Host computer input Torque ‘Ho‘r‘;g"c’:r‘:““;‘é“’“‘
torqug command
. Positive torque
Positive torque -
limit value F06.07 limit value A Motor spec
Motor speed V ) otor speed V
Servo torque Servo torque
OFF /command T /command T
VV t
Torque  Internal speed Torque [Torque Internal speed (Torque
control control contrgl control control contrql
. Negative torque]
Negative torque limit value
limit value-|F06.08)| _F06.08|
N-CL -
Torque Host computer input Torque Host computer input
torque command torque command
Positive torque / Positive torque
limit value F06.07 limit value
Motor speed V (F06.09.AI) Motor speed V
Servo torque Servo torque
ON '/command T '/command T
l' t
Torque  Internal speed  |Torqe Torque. Intomal specd  [Torque
control control contrgl lcontrol control lcontrdl
Negative torque Negative torque
limit value-| Al °
L limit value-| Al|
Settin; Settin; Effective |Facto
Code Name : Unit Function g Y
range mode mode default
Select the analog input .
. 0: All £ 1P . Effective
F06.06 [T-LMTselection - |channel of the torque Run setting | . . 0
1: AI2 L immediately
limit signal
Positive internal Set internal positive and . Effective
F06.07 - 0~3000 | % Lerma’ positive Runsetting | . 300.0
torque limit negative torque limit immediately
values
Negative internal . Effective
F06.08 | 2 e 0~300.0 9% [(100% corresponds to I | Run setting | . diately | 3000
torque limit times rated torque) immediately
Positive external Effective
F06.09 L. 0~300.0 % iti Run setting | . . 300.0
torque limit Set the exllernal posnfvel e immediately
and negative torque limit
Negative external X Effective
F06.10 s . 0~300.0 % |value Run setting | . . 300.0
torque limit immediately

(2) Set the torque limit DO output signal
When the torque command reaches the torque limit value, the driver outputs a torque
limit signal (FunOUT.7: T-LMT, torque limit signal) for use by the host computer. In this
case, assign one DO terminal of the drive to the DO function FunOUT.7, and determine the
DO terminal logic.
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Code Name Function name Function
Valid: The drive torque command reaches the torque limit
)\ d is limited to the limit value.
FunOUT.7 T-LMT Torque limit signal value and 1s fimited fo the fimit value

limit.

Invalid: The drive torque command has not reached the

6.4.4 Speed limit in torque mode

In the torque control mode, if the given torque command is too large and greater than
the mechanical side load torque; the motor will continue to accelerate, overspeed may occur,
and the mechanical equipment may be damaged. Therefore, in order to protect the machine,
the speed of the motor must be limited.

Motor speed A
V/rpm

Maximum speed

Speed
limitation

_ Overspeed may cause
mechanical damage!

Use it after the
speed limit!

-

t

Fig.6-105 Schematic diagram of torque mode speed limit

(1) Set the speed limit source
In torque mode, the selection of the speed limit source can be set by function codes
[F06.13] and [F06.14]. After the speed limit is set, the actual motor speed will be limited to
the speed limit. After the speed limit is reached, the motor runs at a constant speed limit.
The speed limit value should be set according to the load operation requirements

Settin; . . Settin; Effective |Facto
Code Name g Unit Function g Y
range mode mode default
T trol 0: Determined
orque contro
m by F06.15 Speed limit source in . Effective
F06.13 |forward speed - Run setting | . . 0
lecti 1. All torque mode immediately
source selection
! 2: A2
T rol 0: Determined
orque contro . . .
q by F06.16 Speed limit source in . Effective
F06.14 |reverse speed source - Run setting | . . 0
. 1. All torque mode immediately
selection 2. AR
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Forward speed
limit F06.15
Internal speed

limit
Reverse speed
limit-(F06.16)
V_LMT
selection F06.13

‘orque limit source
selection F06.13

0- Internal speed limit

torque limit Speed limit source ———»

(Al preset)

AT2 O

AT1 o
Q
External 1- External torque limit
————

Fig.6-106 Speed Limit Source

a) [F06.13=0], [F06.14=0]: internal speed limit
When the motor rotates in different directions, the speed is determined only by the
internal function codes [F06.15] and [F06.16].
Motor speed V
(rpm)
Max rotation speed [——————————————

Forward speed |-—————————————
limit F06.15

Reverse speed
””””””” limit-(F06.16)

—————————————— -Motor maximum speed

Fig.6-107 F06.13=0 speed limit graph

b) [F06.13=1], [F06.14=1]: External speed limit
When the motor rotates in different directions, the external analog channel 1 is the
voltage corresponding to the input speed limit. The motor speed limit is determined by the
speed corresponding to the AIl input voltage.
Motor speed V
(rpm)

Max motor speed
Internal limit F06.15
Forward rotation speed limit
value Al input voltage
corresponding speed value

t
Reverse speed limit-|Al input voltage
corresponds to speed value|

Internal display-(F06.16)
-Motor maximum rotation speed

Fig.6-108 F06.13=1 speed limit graph
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c) [F06.13], [F06.14=2]: External speed limit 2
When the motor rotates in different directions, the external analog channel 2 is the
voltage corresponding to the input speed limit. The motor speed limit is determined by the
speed corresponding to the AI2 input voltage.
Table 6-30 Speed limit description

V_LmitSel
OFF ON
Motor speed V Motor speed V'
(rpm) (rpm)
Max rotation speed — Max rotation speed -
Forward speed — Forward speed |-
limit F06.16 limit F06.15
t t
Reverse speed Reverse speed
- limit-(Fo6.16¢) [ T limit-(F06.15)
— - Motor maximum speed | = - Motor maximum speed

(2) Set speed limit DO output signal

In the torque mode, the absolute value of the actual speed of the servo motor exceeds
the speed limit value, and when the time reaches [F06.20], the actual speed of the servo
motor is considered to be limited. At this time, the output speed of the servo drive is limited
(FunOUT.8:V- LT) signal for use by the host computer. Conversely, if either condition is
not met, the speed limited signal is invalid.

The speed limited (FunOUT.8: V-LT) signal is judged only in the torque mode and
servo operation.

One DO terminal to which the servo drive should be assigned is the DO function
FunOUT.8, and the DO terminal logic is set.

Speed feedback

Speed v4 Speed limit
value

F06.20
Setting window

| —

|-
[

1

Fﬁ—'—'—'—o—%— g
S

ervo Servo Servo
stop ‘ N running | oN | stop
Speed limit
FunOUT.8 - . -
V-LT OFI OFI OFI

Fig.6-109 Speed Limit DO Output Waveform Example
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Code Name Function name Function

Invalid: The motor speed has not reached the speed limit.
Valid: The motor speed reaches the speed limit value, and
the speed limit is the speed command, and the internal
speed loop is built.

FunOUT.8 V-LT Speed limit

6.4.5 Torque arrival output

The torque arrival function is used to determine whether the actual torque command
has reached the set interval. When the actual torque command reaches the torque command
threshold, the driver can output the corresponding DO signal (FunOUT.15: ToqReach,
torque arrival) for the host computer to use.

Actual torque T A: Actual torque command
B: Torque reaches the reference
. ; value F06.17
B+Cl— A:Actual torque C: The torque reaches the effective
command value F06.18
B+D / D: The torque reaches the invalid
value F06.19
B
0
t
-B
- (B+D)
- (B+C) N
Torque reach
output FunOUT.15
ToqReach OFF| ON OFF N OFF

Fig.6-110 Example of torque arrival output waveform
Actual torque command (can be viewed by [F10.02]): A;
The torque reaches the reference value [F06.17]: B;
The torque reaches the effective value [F06.18]: C;
Torque arrival invalid value [F06.19]: D;
Where C and D are offsets on a B basis.
Therefore, when the torque reaches the DO signal from invalid to active, the actual
torque command must satisfy:
|A>B+C
Otherwise, the torque reaching DO signal remains inactive.
Conversely, when the torque reaches the DO signal from active to inactive, the actual
torque command must satisfy:
|A|<B+D
Otherwise, the torque reaching DO signal remains active.
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Torque reach A

DO signal
[ o
Ay vy A
| OFF  OFF| _
OFF _
- (B+C) - (B+D) B+D  B+C I

Fig.6-111 Effective description of torque arrival output

Settin . . Settin Effective |Factor
Code Name g Unit Function g Y
range mode mode default
Set the torque arrival
Torque reaches command reference value Effective
F06.17 |the reference 0~300.0 % Run setting |. X 0
| (100% corresponds to immediately
alue
val double rated torque)
Set the torque to reach the
T h ffective offset threshol Effecti
Fo6.18 | Tordue reaches 0~300.0 o, |cHfective offset thresho d Run setting | ec 1?7e 20.0
RMS (100% corresponds to immediately
double rated torque)
Set torque to invalid
Torque reaches offset threshold Effective
F06.19 (. 0~300.0 % R tting |. . 10.0
invalid value ? (100% corresponds to un setng immediately
double rated torque)

When using torque to reach the DO signal, assign one DO terminal of the servo drive to
DO function 15 (FunOUT.15: ToqReach, torque arrival) and determine the DO terminal

logic.
Code Name Function name Function
Valid: The absolute value of the torque command reaches
the set value.
FunOUT.15 ToqReach T ival
u oqReac orque arriva Invalid: The absolute value of the torque command is less
than the set value.
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6.4.6 Torque control mode function code block diagram

Gain Switching
Torque command digital 20d gain mode 0706
L F06.04 1 gai .
P Switching conditions F07.07
T Delay time F07.08
ain torque Rating F07.09
CX"“““'T“ Time lag F07.10
source Position gain switching time FO7.11
F06.00
Analog input correction

Analog input 1 Torque command

Torque command -

Al | Deadzone F0227 selection direction Absolute digital
Bias F02.26 FunIN.25 conversion
Filtering ~ F02.25

Auxiliary Torque
Command B Source
F06.01

Analog input correction

Analog input 2
All Dead zone F02.30 | _ Internal Speed Limit
Bias
Filtering F02.28 Forward limit / limit I F06.15

Negative limit / limit 2 F06.16

sm==s
/Speed limit\
\

|
|
|
|
|
|
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Fig.6-112 Torque control function code block diagram
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6.5 Mixed control mode

The hybrid control mode means that when the servo enable is ON and the servo state is

"run", the servo drive's operating mode can be switched between different control modes.

There are four types of hybrid control modes.

@ Torque mode <> speed mode
@ speed mode <> position mode
® Torque mode < position mode
@ speed mode <> position mode <> torque mode
The servo drive will work in the hybrid control mode by setting the function code

[F01.00] through the panel or our drive debugging platform.

Setting | Effective |Factory

speed mode <> position mode

Code Name Setting range Function
g rang mode mode | default
0: speed mode
1: position mode
2: T d
Control mode orquemoce Set the servo drive . Effective
F01.00 . 3: Torque mode < speed mode Stop setting | . X 1
selection 4 control mode immediately

5:

Torque mode < position

mode

Please set the servo drive parameters in different control modes according to the

mechanical structure and indicators. Refer to Chapter 8 for the parameter description of
[F01.00] for the setting method.

[F01.00=3/4/5], configure one DI terminal of the servo driver as function 10 (FunIN.10:
M1 _SEL, mode switching 1), and determine the valid logic of the DI terminal.

Code Name Function name Function
Used to set the current control mode of the drive when the
servo status is "run" in the hybrid control mode.
M1_SELterminal
F01.00 - . Control mode
logical
Invalid Torque mode
FunIN.10 MI1_SEL Mode switch 1 3
Valid Speed mode
Invalid Speed mode
4
Valid Position mode
Invalid Torque mode
5
Valid Position mode
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6.6 Absolute value system instructions

6.6.1 Overview

The absolute encoder not only detects the position of the motor within one week of
rotation, but also counts the number of revolutions of the motor. The single-turn resolution
is determined by the number of encoder bits. For example, the 23-bit encoder is 8388608
(223), which can remember 16 bits. Multiple laps of data. Absolute value systems using
absolute encoders currently have absolute position linear mode, which can be used in
position, speed and torque control modes. When the drive is powered off, the encoder backs
up the data through the battery. After power-on, the drive passes the encoder absolutely. The
position is calculated from the absolute position of the machine, eliminating the need to
repeat the mechanical home position return operation.

When the ESS200P series servo drive is matched with the absolute encoder, set the
[F00.21] parameter according to the number of encoders and set [F01.01] according to the
actual application (absolute value system selection). AL.401 (encoder battery alarm) will
occur when the battery is turned on for the first time. You need to set [F12.02=1] to reset the
encoder fault, and then perform the home position return operation.

When the [F12.02] (absolute encoder reset enable) operation is modified, the
absolute position of the encoder will be abrupt, causing the mechanical absolute
position reference to change, so the mechanical zero point return operation is
E_'_) required. When the internal zero point return function of the drive is used, the

absolute position of the machine and the absolute position deviation of the encoder
are automatically calculated inside the drive after the home return is completed and
stored in the E2PROM of the drive.

Note

6.6.2 Related function code setting

(1) Absolute value system setting

According to the encoder setting [F00.21] of the motor (5=17 digits or 6=20 digits or
7=23 digits), the relative position mode is selected by [F01.01]. [F01.01=0] (Incremental
Position Linear Mode), the encoder does not require additional battery power and is only
used as a single-turn absolute encoder. When [F01.01=1] (absolute position mode), the
encoder's E+/E- must be additionally powered by a 3.6V battery.

Code Name Setting range Function Setting Effective | Factory
mode mode default

0: 2500 line encoder -15 line
encoder
1:2500 line encoder -9 line | Set parameters

F00.21 [Encoder code |encoder according to motor | Stop setting | Power again 7
2~4: Reserved coding type
5: 17-bit bus absolute value
encoding (Tama River
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Protocol)

6: 20-bit bus absolute value
encoding (Tama River
Protocol)

7: 23-bit bus absolute value
encoding (Tamakawa
protocol)

Absolute value [0: incremental position mode
L Select absolute . .
F01.01 [system 1: absolute position linear Stop setting | Power again 0

position mode

selection mode

In the absolute position mode, the system automatically detects whether the motor
E} number is an absolute value of the encoder motor. If the setting is incorrect, "Er.101

Note position mode and encoder matching fault" occurs.

(2) Absolute position linear mode

Setting | Effective |Factory

Code Name Setting range Function
ERE2E mode mode | default
In position mode, the
current absolute
Absoluty iti
F10.07 solute position - position of the motor | display - 0
counter L
(command unit) is
displayed.
Mechanical absolute In absolute position
F10.27 - displ. - 0
position (low 32 bits) linear mode, the load 1spiay

] position is converted
F1029 Mechanical absolute . to the position of the | gisplay . 0
position (high 32 bits)

motor end
Absolute encoder
F10.36 [absolute position (low - display - 0
32 bits) Absolute encoder

feedback absolute

position
F10.38 |absolute position (high - display - 0

32 bits)

Absolute encoder
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This mode is mainly used when the load range of the device is fixed and the encoder
does not overflow the multi-turn data, as shown in the following figure.

Fig.6-113 Schematic diagram of the ball screw drive mechanism

Assume that the mechanical absolute position ([F10.27] and [F10.29]) is PM, the
absolute position of the encoder is PE [PE range is -2**~(2**-1)], and the absolute position
linear mode position is offset ([F04 .44] and [F04.46]) are PO, then the relationship between
the three is PM = PE - PO.

Assuming that the electronic gear ratio is , the absolute position counter [F10.07]
indicates the current absolute position of the machine (command unit), [F10.07] =PM / (B /
A). Absolute position linear mode position offset [F04.44] and [F04.46] default to O,
enabling the drive home position return function. After the home position return is
completed, the drive automatically calculates the absolute position of the encoder and the
mechanical absolute position deviation, and assigns it to [F04. 44] and [F04.46] are saved in
the E’PROM.

The absolute position linear mode encoder multi-turn data range is -32768~32767. If
the forward rotation number is greater than 32767 or the reverse rotation number is less than
-32768, the Er.308 encoder multi-turn count overflow fault will occur, which can be set by
[F09. 18] Mask the fault.

(3) Encoder feedback data

Absolute encoder feedback data can be divided into encoder rotation lap data and
encoder position within one revolution, incremental position mode without encoder selection
lap data feedback.

Settin; . . Settin; Effective |Factor
Code Name g Unit Function g y
range mode mode default
Absolute The number of
F10.33 |encoder rotation - r revolutions fed back by display - 0
number data the absolute encoder.

Absolute encoder encoder

One-turn
Encoder |feedback within 1
F10.34 |position of the - feoder | feecack witin display ; 0
unit  [revolution absolute
absolute encoder

position
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(4) Encoder multi-turn overflow fault selection
In the absolute position linear mode, the multi-turn overflow fault of the encoder is

masked by setting [F09.18].

Settin, Settin, Effective |Factor;
Code Name . Unit Function g v
range mode mode default
Encoder Absolute position linear
multi-turn 0: no mask mode by setting F09.18 . Effective
F09.18 overflow fault |1: shielded " |shielded code multi-turn Stop setting immediately 0
selection overflow fault

(5) Absolute encoder reset operation
Reset the encoder internal fault or reset the encoder feedback multi-turn data by setting

[F12.02].
Settin, Effective |Factor
Code Name Setting range | Unit Function Z Y
mode mode default
0: no operation Reset the encoder internal
Absolute }
F12.02 J ; 1: reset fault fault or reset the encoder St i Effective 0
’ :Ezzmer rese 2: Reset fault and feedback multi-turn data op sethng immediately

multi-turn data by setting F12.02

Note

After performing the reset encoder feedback multi-turn data operation, the absolute
position oftheencoder is abrupt, and the power-down restart and the mechanical

origin return operation arerequired.
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6.6.3 Absolute value system battery box use precautions

AL.401 (encoder battery alarm) will occur when the battery is turned on for the first
time. It is necessary to set [F12.02=1] to reset the encoder fault and then perform absolute
position system operation.

When the detected battery voltage is less than 3.0V, AL.401 (encoder battery alarm)
will occur. Please replace the battery. The replacement method is as follows:

The first step: the drive is powered on, in a non-operating state;

Step 2: Replace the battery;

Step 3: After the drive automatically releases AL.401 (encoder battery alarm), there is
no other abnormal warning and it can run normally.

/(l) In case of servo power failure, AL.401 (encoder battery failure) will occur
when the battery is replaced again, and the multi-turn data will be abrupt. Please
set [F12.02=1] to reset the encoder fault and re-origin the return-to-origin

function. operating.

E’ (2) When the drive is powered off, please ensure that the maximum motor speed
does not exceed 6000 rpm to ensure that the encoder position information is

Note accurately recorded,;

(3) Store at the specified ambient temperature during storage, and ensure that the

battery is stored reliably and the power is sufficient. Otherwise, the encoder

position information may be lost.

6.6.4 Soft limit function

Traditional hardware limit function: In the traditional mode, the limit can only be given
by an external signal, and the external sensor signal is connected to the servo drive X5
interface.

Load
Reduction wheel N\
Motor
AN (qana

aAdaaap

FunlIN. 14:

Servo Drive

Fig.6-114 Installation diagram of the limit switch
Soft limit function: It refers to the comparison between the internal position feedback
of the drive and the set limit value. When the limit value is exceeded, it will alarm
immediately and stop the operation. This function can be used in both absolute position
mode and incremental position mode. Incremental position mode needs to be set [F09.19=2].
After the drive is powered on, first perform home position return to find the machine origin,
and then enable the software limit function.
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Comparison of advantages and disadvantages between traditional hardware limit and

soft limit function.

Traditional hardware limit function

Soft limit function

C ly be limited to li tion, single-t . .
1 anAon y be fimited to fimear motion, single-tum 1 [Not only for linear motion, but also for rotary mode
motion
y Externally mounted mechanical limit switch 2 No hardware wiring is required to prevent
required malfunction due to poor line contact
3 |Unable to judge mechanical slip abnormality
- - 3 Comparison of internal position to prevent
4 ‘When the power is cut off, the machine moves out mechanical slippage and abnormal operation
of the limit and cannot judge or alarm.
Soft limit related function code
q . . Setting| Effective |Facto
Code Name Setting range | Unit Function g Y
mode mode default
0: Do not enable
the software limit
1: Enable the
software limit
Soft limit Soft limit functi St Effecti
F09.19 ORI i mmediately after 1 Oft fimit function op | mtectve 0
setting selection setting | immediately
power-on.
2: Enable the soft
limit after the zero
return to the origin
Absolut -214783648 Soft limit functi
. ,SO u'e . Command ot i .u.nc K,m . Stop Effective | 2147483
F09.20 |position limit ~ it absolute position limit i . diatel 647
maximum 214783647 un maximum seting | immediately
Absolut -214783648 Soft limit functi
osolute Command | SOrmitIunction g | Effective  |-2147483
F09.22 |position limit ~ it absolute position limit i X diatel 648
nif setting | immediate
minimum | 214783647 E minimum € Y

(1) When [F09.19=0], the software limit function is not enabled;
(2) When [F09.19=1], the software limit function is enabled immediately after the drive
is powered on. When the absolute position counter [F10.07] is greater than [F09.20] AL.405
warning occurs, the forward overtravel stop is executed; when the absolute position counter

[F10.07] is less than [F09.22] AL.406 warning occurs, execution Negative overtime

shutdown;

(3) When [F09.19=2], the software limit is not enabled before the home position is
restored after the drive is powered on. When the home position is reset, the absolute position
counter [F10.07] is greater than [F09.20], and the AL.405 warning occurs. The forward
overtravel stop is executed; when the absolute position counter [F10.07] is less than [F09.22]
after the return of the origin, the AL.406 warning occurs and the negative overtravel is

executed;

(4) When [F09.20]<[F09.22], the two values will be interchanged.
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6.7 Accessibility

To ensure proper operation of the servo system, the drive provides the following
auxiliary functions.

6.7.1 Software reset function

When the servo drive does not have a type 1 non-resettable fault, in the non-operating
state, if the field device does not allow random power loss, but the drive needs to be
powered back on, the software reset function can be used.

Setting |Effective

Code Name Setting range Unit Function
mode mode
After the software reset
function is enabled, the
in the drive i
0: no operation program' 1n the dnve l,s ) Effective
F12.00 [Software reset automatically reset without | Stop setting 0

1: enable immediately

power loss (similar to the
power-on program reset

operation).

6.7.2 Motor protection function

(1) Motor overload protection

When the servo motor is energized, heat is continuously generated due to the thermal
effect of the current, and heat is released to the surrounding environment. When the
generated heat exceeds the released heat, the motor temperature is too high and the
temperature is too high, which will cause the motor to burn out. Therefore, the drive
provides motor overload protection to prevent the motor from burning due to excessive
temperature.

The motor overload fault (Er.300) can be adjusted by setting the motor overload
protection gain [F19.08]. [F19.08] Generally keeps the default value, but it can be changed
according to the actual heat of the motor when the following conditions occur:

(O When the working temperature of the servo motor is high;

@ Servo motor cyclic motion, and a single motion cycle is short, frequent acceleration
and deceleration.

In the case where the motor is not burned, the motor overload can also be shielded
[F19.08=800].

E_'_) Use the motor overload shielding function carefully, otherwise the motor will burn

out!

Note
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Setti Setti Effecti
Code Name N Unit Function S ective Code
range mode mode

Set the time reported by .
Mot load Effect;
F19.08 otor (l)ver ola 50~800 %  |the motor overload fault | Stop setting | . ecl e 100
protection gain (Er300) immediately

(2) Motor blocked over temperature protection

When the servo motor is blocked, the motor speed is almost zero, and the actual current
is very large. At this time, the motor is seriously heated! The servo motor has a certain
blocking operation, but if it exceeds the allowable time, the motor will burn out due to
excessive temperature. Therefore, the driver provides a motor stall and over-temperature
protection function to prevent the temperature from being too high and burned when the
motor is blocked.
By setting the motor stall over-temperature protection time threshold [F09.17], you can
change the time reported by the motor stall over-temperature fault (Er. 305). When
[F09.17=65535], you can shield the motor from over-temperature. Protected, enabled by
default.

@) Use the motor to block the over-temperature protection shielding function carefully,

otherwise the motor will burn out!

Note
Settin, . Settin Effective |Facto
Code Item g Unit Function g Yy
range mode mode default
Blocki
te;C elrrjucr]:m Set the motor stall over Effective
F09.17 P L 10~65535| ms [temperature fault (Er. Run setting | . . 500
protection time i immediately
. 305) to report the time
window

(3) Motor speed protection

Excessive servo motor speed will result in motor damage or mechanical damage.
Therefore, the servo drive provides motor overspeed protection. Overspeed fault threshold:
[F09.09=0], overspeed protection is invalid.

(1) The servo drive also provides the flying protection function to prevent the motor
@‘_) from losing control and stalling.

(2) Use the flying protection shielding function cautiously. When it is in vertical or
Note towed load application, please set [F09.03] to zero to shield the flying fault

detection.
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. Settin Effective |Factor:
Code Item Setting range | Unit Function g ¥
mode mode default
Set the motor speed
Overspeed .
P threshold when the motor . Effective
F09.09 |fault 0~10000 rpm X Run setting | . . 0
coaster fault (Er. 302) is immediately
threshold
reported
Speed 0: Shielding speed
P . . € sp Set whether to enable the R
protection |protection R X Effective
F09.03 X - |coaster protection Run setting | . . 1
function 1: Turn on the coast X immediately
. . function
enabled protection function

6.7.3 DI terminal filter time setting

The servo driver provides 8 hardware DI terminals, of which DI1~DI7 are common DI

terminals and DIS is fast DI terminals. Low speed DI terminal, effective signal diagram:

Table 6-31 Ordinary DI terminal description.

. DI terminal logic when function is
Setting g . Mark
active
High More than 1ms
Low
Vali
High alid
Low
High Valid
2 Rising dge
Low
High More than 1ms
Low
Valid
High Valid Valid
4 Rising and falling edge
Low-

High speed Dlterminal, Effective signal icon:

Table 6-32 High speed DIterminal specification

Setting

DI terminal logic when DI

. ) Mark
value function is active
High More than 0.25ms
Low
Valid
High o
1 High level More than 0.25ms

Low-
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B High Valid
2 Rising edge
Low-
High More than 0.25ms
Low
Valid
- . High Valid Valid
4 Rising and falling edge
Low-

(1) Servo enable (S-ON) filter setting

When using a servo drive, be sure to use the DI function 1:FunIN1:S-ON, servo enable.

When using the hardware DI terminal for servo enable control, if there is interference in the
servo enable signal, the filter can be set by the filter time [F02 Group] parameter of the
corresponding terminal. At this time, it should be noted that the valid time width of the servo
enable signal must be greater than (Filter time) +1ms set value, otherwise, servo enable is

invalid.

(2) Fast DI terminal filter setting
The servo driver provides a fast DI terminal with an input signal frequency of up to 4
kHz. When there is interference in the signal, the filter can be set by [F02.22].

Settin, . Settin Effective |Facto
Code Item £ Unit Function g Yy
range mode mode default
DI8 terminal filter Set t%le pin for the fe?st DI R Effective
F02.22 | . 0~50 125us |terminal DIS filter time Run setting | . X 2
time immediately

constant

6.7.4 Brake protection detection function
When the brake is closed, check whether the brake is closed. If the motor rotates two

times after the brake is closed, it will report Er.218.

Settin: Settin Effective |Facto
Code Item . Unit Function g Y
range mode mode default
t whether t le th
Brake protection  |0: disable Set whether ,0 enable ) ¢ X Effective
F09.05 . - |brake protection detection | Run setting | . . 0
detection enable | 1: enable immediately

function
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7 Adjustment

7.1 Overview

The servo drive needs to drive the motor as quickly and accurately as possible to track
commands from the host computer or internal settings. To achieve this, the servo gain must

be adjusted properly.

Gain setting: low High High + feed forward setting

LN S =S

Fig.7-1 Gain setting example

Position loop gain: 520.0rad/s 628.0rad/s 628.0rad/s
Speed loop gain: 100.0Hz 250.0Hz 250.0Hz
Integral time constant: 100.00ms 50.00ms 50.00ms
Speed feed forward gain: 0 0 50.0%
Load inertia ratio: 30 30 30

The servo gain is set by a combination of multiple parameters (position loop gain,
speed loop gain, filter, load moment of inertia ratio, etc.), which affect each other. Therefore,
the setting of the servo gain must take into account the balance between the individual

parameter settings.

@ Before performing gain adjustment, it is recommended to perform a jog test to

confirm that the motor can operate normally!

Note
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The general process of gain adjustment is shown in the figure below:

N

0

Inertia
identification

}

Automatic gain

adjustment

}

No

Manual gain
adjustment

)

Vibration
suppression

v
End

-

Use offline or online inertia

identification

Please refer to chapter 7.2 for details.

Refer to chapter 7.3.

If the automatic gain adjustment does

not meet the requirements, manual
gain adjustment can be performed.
Please refer to chapter 7.4 for details.
Please refer to Section 7.4 for details.

Vibration suppression
Refer to chapter 7.6.

Fig.7-2 Gain adjustment process
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Table 7-1 Gain adjustment process description

Gain adjustment process Function Chapter

Using the drive's own management identification
Offline function, the drive automatically calculates the load 7.2.1
inertia ratio

1 Inertia
identification The motion command is generated by the upper
Online controller to rotate the servo motor, and the driver 7.2.2
calculates the load inertia ratio in real time.
Under the premise that the inertia ratio is correctly
2 Automatic gain adjustment set, the driver automatically adjusts a set of matching 7.3

gain parameters.

Based on the automatic gain adjustment, if the
Basic gain expected effect is not achieved, manually adjust the 7.4
gain to optimize the effect.

Manual gain

3 Filter settings for position, speed, and torque
adjustment Instruction filtering & P P v 743
commands
. |Enable feed forward for improved ability of
Feed forward gain R P Y 7.4.4
following up.
Mechanical Enable notch filter function to suppress mechanical 761
Vibration resonance resonance -
4 .
Suppression Low frequency |Enable low frequency resonance suppression filter 762
resonance function to suppress low frequency resonance -

7.2 Inertia identification
Load inertia ratio [F07.14] is:

Mechanical load total moment of inertia
motor's own moment of inertia

Load inertia ratio =

The load inertia ratio is an important parameter of the servo system. Correct setting of
the load inertia ratio can help to complete the debugging quickly.

The load inertia ratio can be set manually or automatically by the servo drive's inertia
identification function. Servo driver provides automatic identification method for offline
inertia identification: The load inertia ratio can be set manually or automatically by the servo
drive's inertia identification function. The servo drive provides automatic identification methods

for offline and online inertia identification:

(1) Offline inertia identification

Using [F12.04:Offline inertia identification],the motor is rotated by operating the
buttons on the servo driver panel to realize the inertia identification, which is the offline
inertia identification without the intervention of the host computer.
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f(l) Using the inertia identification function, in order to accurately calculate the
load inertia ratio, the following conditions must be met:

@ The actual motor maximum speed is higher than 150rpm;

@ When the actual motor accelerates and decelerates, the acceleration is
above 3000rpmy/s;

® The load torque is relatively stable and cannot be changed drastically;

@ The actual load inertia ratio does not exceed 200 times;
E (2) If the actual load inertia ratio is large and the drive gain is low, the motor
Note action will be slow, and the motor maximum speed requirement and

acceleration requirement cannot be reached. At this time, the speed loop gain
[F07.00] should be increased and then re-run the inertia identification.
(3) If vibration occurs during the identification process, the inertia identification
should be stopped immediately to reduce the gain.
(4) In addition, the large backlash of the transmission mechanism may cause the

inertia identification to fail.

(2) Online inertia identification
The motion command is generated by the upper controller, so that the servo motor responds
to the motion command to drive the load motion, and the driver completes the real-time

identification of the system inertia and the automatic adjustment of the gain.

When using the online inertia identification mode [F08.25#0] , the servo drive is
automatically set to [F07.14] , which cannot be set manually. When the online inertia

Note identification [F08.25=0] is turned off, it can be set manually.

7.2.1 Offline inertia identification

Before running offline inertia identification, first confirm the following:

(1) The motor's runnable stroke should meet three requirements.

(D There is a runnable stroke of one or more turns between the mechanical limit
switches.

Before running offline inertia identification, please ensure that the limit switch is
installed on the machine, and ensure that the motor has a runnable stroke of more than one
rotation of each side of the motor to prevent over-stroke in the process of inertia
identification, resulting in an accident!

@ Meet [F08.07] (to complete the single inertia identification requires the number of
motor rotations).

View the current inertia identification maximum speed [F08.04], accelerate to
maximum speed time [F08.05] during inertia identification, and the number of motor
rotations required to complete inertia identification [F08.07], to ensure that the motor's
runnable stroke at this stop position is greater than the [F08.07]setting, otherwise the
[F08.04] or [F08.05]setting should be appropriately reduced until this requirement is met.
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® According to the limitation of the running direction of the machine, the offline
inertia identification mode [F08.03] can be selected to realize forward and reverse
identification, forward rotation identification and reverse rotation identification.

(2) Estimate load inertia ratio [F07.14]

If [F07.14] is the default value (0.00) and the actual load inertia ratio is greater than
30.00, the motor may be slow to cause the identification failure. In this case, the following
two measures can be taken:

@ Preset [F07.14] to be a large initial value.

The preset value is recommended to be 5.00 times as the starting value, and gradually
increase until the panel display value is updated in the identification process.

@ Increase the drive rigidity level [F08.01] appropriately so that the actual motor
speed can reach the maximum speed of inertia identification [F08.04].
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(3) The general operation process of offline inertia identification is as follows:

Servo enable
OFF

v

Enter F12.04

&

hl

v

Press
UP/DOWN
Motor

!

Display Ok

Yes

Press SET to
save to F07.14

v

Press "MENU”
to exit

Servo enable OFF,
The drive flash

F12.04 initial display F07.14 value

Operation is different in different modes.
See following for details.

Display value stable, this is the result.

Press SET to save to F07.14, exit and
enter to monitoring status.

Press MENU to exit at any time.

Fig.7-3 Offline inertia identification flow chart

(4) Offline inertia identification is divided into three modes: positive and negative

triangular wave mode, forward rotation mode and reverse rotation mode. The command
modes of the three modes are different.
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Table 7-2 Comparison of three modes of offline inertia identification

Positive and negative triangle

Forward rotation mode

Reverse rotation mode

Item
wave form(F08.03=0) (F08.03=1) (F08.03=2)
Symmetric triangle wave Positive triangle wave Negative triangle wave
Instruction
form
Max speed |F08.04 F08.04 F08.04
Acc/dec time [F08.05 F08.05 F08.05

Press UP or DOWN button: the
motor forward first and then

Press the UP or DOWN button:
The motor is forward first and

Press the UP or DOWN button:
The motor is reverse first and

Buttons  |reverse then zero speed locked. then zero speed locked.
Press MENU: to exit the Press MENU: to exit the Press MENU: to exit the
identification status identification status identification status
Intervals F08.06 F08.06 F08.06
Number of
motor <F08.07 Manually control Manually control
rotations
o Motor stroke is short and can be Motor stroke is long, can be Motor stroke is long, can be
Applications manually controlled and can only | manually controlled and can only
forward and reverse
be rotated forward be rotated reverse
Functio Setu Effective | Default
Name Setting range | Unit Function P
n code way way value
Offline 0: Potslitivte.and1
negative triangle
inertia gatv e Set offline inertia Downtime | Effective
F08.03 |~ . |wave mode CE . 0
identification identification mode set instantly
J 1: Forward mode
mode
2: Reverse mode
Inertia Set the maximum speed Downfi Effecti
owntime ective
F08.04 |identification |50~6000 rpm  |command for offline ¢ instantl 500
sel instan
max. Speed inertia identification Y
Set the interval between
two consecutive speed
Acc/dec time commands when the Downti Effecti
owntime ective
F08.05 [when inertia|2~2000 ms |forward and reverse R 125
. . . . set instantly
identification triangle modes are used
for offline inertia
identification.
When setting the offline
Interval after inertia identificati Run ti Effecti
. inertia identification un time ective
F08.06 |an inertia 20~10000 Ms . L . 1000
i . . function, the time interval set instantly
identification .
between two consecutive
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speed commands,
extending this time is
beneficial to improve the
identification accuracy.

Motor

rotations for
F08.07 L -
an inertia

identification

Display the number of
motor rotations required
for a single offline inertia

identification.

7.2.2 Online inertia identification

The servo drive provides online inertia identification. Online inertia identification

general operation process:

S ON invalid

Set F08.25

S ON valid

The host computer
generates a running
command to make the
motor run.

Load inertia real-time
identification update

Set the online inertia identification
mode according to the actual load
characteristics of the system

When the motor drives the load to run, it
should meet the conditions of real-time
inertia identification. If the identification
result not meet need, the result may be
abnormal.

The identified system inertia results are
reflected in real time in F07.14 and the
system gain is adjusted in real time.

Fig.7-4 Online inertia identification operation flow
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. Effec | Defau
Functio . . . Setup| .
Name Setting range Unit| Function tive It
n code way
way | value
0: Turn off online identification
1: Turn on online inertia identification,
the load characteristics are basically
L Effecti
Online inertia unchanged o . . Down
F08.25 |identification 2: Turn on online mert}a(ldentlﬁcatlon, . . ve time 0
and the load characteristics change Instant
mode set
slowly. ly
3: Turn on online inertia identification,
the load characteristics change
drastically

Under the following conditions, the online identification inertia function may fail. In this case,
change the mechanical load condition and motion command, or use offline inertia identification.

(1) When the speed is less than 150r/min and the low speed is continuously used;

(2) When the acceleration and deceleration is less than 350ms (acceleration from Or/min to
1000r/min);

(3) When the torque is too small during acceleration/deceleration or the load torque changes
drastically;

(4) When the load inertia ratio exceeds 200 times;

(5) When the rigidity of the mechanical equipment is too low or there is a nonlinear
characteristic such as a gap.

(1) [F08.25#0] , online inertia identification is enabled, the identification result
will be reflected in [F07.14], and the system gain will be adjusted in real time. If
you are satisfied with the identification result, you can set [F08.25=0] , when you
exit the online inertia identification, it will automatically save [F07.14: Current
identification result] ; if [F08.25] is not 0, the current identification result will be
saved automatically to [F07.14] when the servo is powered off. After power-on
again, the system inertia value [F07.14] is the inertia identification value before
power off.
(2) If the inertia of the actual system is large, or the servo rigidity level gain
[F08.01] is set small, the motor operation does not meet the online inertia
L:‘E'_) identification condition. At this time, could set [F08.25=0]. Set the estimated
inertia for [F07.14] according to the actual system inertia, or increase [F08.01]
appropriately, and then restart the online inertia identification.
(3) If continuous vibration or noise occurs during the online inertia identification
process, the inertia identification value will be an abnormal value. At this time,
the online inertia identification should be stopped immediately and could set
[F08.25=0]. Set the estimated inertia for [F07.14] according to the actual system
inertia, or reduce [F08.01] appropriately, and then restart the online inertia
identification.
(4) If you are not satisfied with the online inertia identification effect, you can
perform offline inertia identification or manually calculate the system inertia
value.

Note
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7.3 Automatic gain adjustment

Automatic gain adjustment refers to the rigid level selection function [F08.01], the
servo driver will automatically generate a set of matching gain parameters to meet the

requirements of speed and stability.

@, Be sure to get the load inertia ratio correctly before using the automatic gain

adjustment function!

Note

Servo enable
OFF

l

Set FO8.0O0 | @ ——m——————— Set F08.00 to 1 or 2

v

Servo enable
ON | ———————— Enable the servo and input command

Input command

v

Adjust F08.01

Observe | Observe the running effect etc. Adjust F08.01

waveform to meet requirements.
Yes
No

Gain adjust/ I D Manual gain adjustment, refer to chapter 7.4.

vibration Vibration suppression, refer to chapter 7.5.
suppression

D E—

v

Fig.7-5 Automatic gain adjustment step
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The rigidity level [F08.01] ranges from 0 to 31.The 0-level corresponds to the weakest
stiffness and the smallest gain; the 31-level corresponds to the strongest stiffness and the
largest gain. The following empirical values are available for reference depending on the

type of load:
Table 7-3 Rigid level reference
Recommended rigidity level Load mechanism type
4~8 Some large machinery
8~15 Low rigidity applications such as belts

15~20 Highly rigid applications such as ball screws and straight
connections

The servo drive provides two automatic gain adjustment modes:

E The parameter self-adjustment mode [F08.00=1] is suitable for most occasions.
When the positioning fastness is very high, the positioning mode [F08.00=2]can be

Note used.

(1) Parameter self-adjustment mode [F08.00=1]
First gain ([F07.00]~[F07.02]. [F07.12]) parameters, according to the rigidity level set
by [F08.01], it is automatically updated and stored in the corresponding function code:
Table 7-4 Parameter self-adjustment mode automatically updates parameters

Function code Name Function code Name
F07.00 Speed loop gain F07.01 Speed loop integral time constant
F07.02 Position loop gain F07.12 Torque command filter time constant

(2) Positioning mode [F08.00=2]

D On the basis of Table 7-4, the second gain [F07.03~F07.05. F07.13] parameters are
automatically updated with the rigiditylevel set according to [F08.01] the corresponding
function code is stored, and the position loop gain of the second gain parameter is one level
higher than the first gain parameter.

Table 7-5 Positioning mode automatically updates parameters

Function code Name Description
F07.03 Second speed loop gain Consistent with the first gain
F07.04 Second speed loop integral time constant Consistent with the first gain
F07.05 Second position loop gain One level higher than the first gain
F07.13 Second torque command filtering time constant | Consistent with the first gain
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@ Speed feed forward related parameters are set to fixed values:

Table 7-6 Positioning mode fixed parameter

Function code Name Value
F07.17 Speed feed forward gain 30.0%
F07.16 Speed feed forward filter time constant 0.50ms

(® The gain switching related parameter is set to a fixed value, and in the positioning

mode, the gain switching function is automatically turned on.

Function code Name Value Description
In the positioning mode, the first gain (F07.00~F07.02,
F07.12) and the d gain (F07.03~F07.05, F07.13
F07.06 Second gain mode setting 1 . ) an é second gain ( ) are
switched effectively;
Outside the positioning mode, keep the original settings.
In the positioni de, the gain switchi dition is
or0n Gain éwitching condition 0 FJ;)7‘07|3:()150;1on1ng mode. gain switching condition is
selection . - i .
Outside the positioning mode, keep the original settings.
Gai itchine del In the positioning mode, the gain switching delay time is
2in s e
F07.08 i amn swiiching defay 5.0ms |5.0 ms;
ime . A .. .
Outside the positioning mode, keep the original settings.
F07.09 Gain switching level 50 In th? positionir‘lg‘ mf)de, the gain switching llevel is §O;
Outside the positioning mode, keep the original settings.
FO7.10 Gain switching time lag 0 In the positioning mode, the gain switching level is 30;

Outside the positioning mode, keep the original settings.

(&

Note

In the automatic gain adjustment mode, the parameters that are automatically
updated as therigidity level [F08.01] and the parameters that are fixed cannot be

manually modified. To modify, you must set [F08.00] to 0 to exit the self-adjustment

mode.
Function . . . Setu Effective |Default
Name Setting range Unit | Function P
code way way value
0: Manual adjust parameters
1: Parameter self-adjustment
de, automaticly adjust
Self-adjustm | o > Automaticly agjus Set the _ .
gain parameters with rigid . Run time |  Effective
F08.00 ent mode - |self-adjustmen 0
) table set Instantly
selection . t mode
2: Positioning mode,
automaticly adjust gain
parameters with rigid table
Set the level of | Run ti Effecti
F08.01 | Rigid level 0~31 o petthe evetof) Runtime ) - stlective 12
the rigid set Instantly
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7.4 Manual gain adjustment

7.4.1 Basic parameters

The gain can be fine-tuned manually when the automatic gain adjustment does not
achieve the desired results. Optimize the effect with more detailed adjustments.

The servo system consists of three control loops, from the outside to the inside are
position loop, the speed loop and the current loop. The basic control block diagram is as

follows:
Speed Torque
feedforward feedforward
Position Motor
command L+
input + Position loop Speed loop Current loop
35 gain gain R gain M
Position Current
feedback feedback
Speed Speed loop
feedback integral time
filtering constant
Speed
calculation
Encoder

Fig.7-6 Manual gain basic description block diagram

The more inner loop, the higher responsiveness is required. Not to follow this principle
may result in system instability!

The servo drive's default current loop gain ensures adequate responsiveness and
generally no need to adjust. Only position loop gain, speed loop gain, and other auxiliary
gains need to be adjusted. Therefore, when the gain adjustment is performed in the position
control mode, in order to ensure the stability of the system and increase the position loop
gain, the speed loop gain needs to be increased, and the response of the position loop is
lower than the response of the speed loop.

The basic gain parameter adjustment method is as follows.

Table 7-7 Gain parameter adjustment instructions

Function
Step Name Adjustment instructions
code

Parameter function:

Determine the maximum frequency that the speed loop can follow, changing the
speed command.

Under the premise that the load inertia ratio average (F07.14) is set correctly, it can

Speed loop
1 F07.00 . be:
am
g Speed loop highest following frequency = F07.00
Increase F07.00 Speed command
/ ‘\ :>J—\:clual speed
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Adjustment method:

Increasing this parameter within the range where noise and vibration do not occur
can speed up the positioning time and bring better speed stability and followability;
If noise occurs, the parameter setting value should be lowered;

When mechanical vibration occurs, refer to 7.6 Vibration suppression” using the
mechanical resonance suppression function.

Parameter function:

Eliminate the speed loop deviation.
Speed command
~ Decrease F07.01 — Actual speed

| _—K\ _/ L

Time constant

Fo7.01 Speed loop |1t is recommended to take the following values:
integral  {500<F07.00xF07.01<10000
For example, when the speed loop gain F07.00=40.0 Hz, the speed loop integral
time constant should satisfy:
12.50ms=<F07.01<25.00ms,
Decreasing the set value can enhance the integral action and speed up the
positioning time, but if the set value is too small, it’s easily cause mechanical
vibration.
If the set value is too high, the speed loop deviation always can't return to zero..
Parameter function:
Determine the maximum frequency that the speed loop can follow, changing the
speed command.
Position loop highest following frequency = F07.02
Increase F07.00
Increase F07.02 Speed command
/ \ |:“>4/—\:ctual speed
Adjustment method:
» In order to ensure the stability of the system, it should be ensured that the highest
F07.02 POS't'O_” following frequency of the speed loop is 3 to 5 times the highest following
loop gain | grequency of the position loop, so:
§2x7r>< FO7.00<
F07.02
For example, when the speed loop gain F07.00=40.Hz, the position loop gain
should satisfy: 50.2rad/s<F07.02<83.7rad/s
Adjust according to the positioning time. Increasing this parameter speeds up the
positioning time and increases the ability of the motor to resist external
disturbances while stationary.
If the set value is too high, the system may be unstable and oscillate.
Parameter function:
Torque |Eliminate high frequency noise and suppress mechanical resonance.
F07.12 C.o mmfand Increase FO7.12 Speed command
filter time — Actual speed
constant MM
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Adjustment method:
It should be ensured that the cutoff frequency of the torque command low-pass
filter is higher than 4 times the highest following frequency of the speed loop, so:

1000

72(FO7.00)X4
2x7xF07.12

For example, when the speed loop gain F07.00=40.0Hz, the torque command
filtering time constant should satisfy:

F07.12<1.00ms.

When the vibration of F07.00 is increased, the vibration can be suppressed by
adjusting F07.12. For details, please refer to "7.6 Vibration suppression".

If the set value is too large, the response of the current loop will decrease.

To suppress the vibration during shutdown, try to increase F07.00 and reduce
F07.12;

If the motor vibrating too much in stop status, try reducing the F07.12 setting value.

Function Setting . . Setup | Effective |Default
Name Unit Function
code value way way value
Set d | Run ti Effecti
F07.00 |Speed loop gain| 0.1~1000.0 | Hz | C PesC o untime ) BHECUVE a5
proportional gain set instantly
Speed loop . . . .
Set the integral t Run ti Effect
FO7.01 |integration time | 0.36~512.00 | ms | 0 c negrattime untime)  BHECVE 4 g3
constant of the speed loop set instantly
constant
Position | t ition I Run ti Effecti
F07.02 O,SI 10n 100p 0.00~1570.0 rad/s Se pOSl{ 0on OOP un time ' ective 40.0
gain proportional gain set instantly
Torque
Set t d filter| Run ti Effecti
F07.12 |command filter | 0.00~3000 | ms | c. orduc commandiiier)funtime) - BHeCLVe -y g9
. time constant set instantly
time constant

7.4.2 Gain switching

The gain switching function can be triggered by the servo internal state or by an
external DI. Using gain switching can have the following effects:

@ It is possible to switch to a lower gain in the motor stationary (Servo enable) state to
suppress vibration;

@ It is possible to switch to a higher gain while the motor is stationary to shorten the
positioning time;

® It is possible to switch to higher gain in motor running state for better command
tracking performance;

@ Different gain settings can be switched by external signals depending on the load
device.

(1) F07.06=0:

Fixed to the first gain ([F07.00]~[F07.02]. [F07.12]) ,But the speed loop can be
switched by proportional and proportional integral control through DIFunction3 (FunIN.3:
GAIN_SEL, gain switching).
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Set F07.06=0 —————————
DI set to
FunIN3 +—————————
function
v v
Speed loop is Speed loop is
PI control P control

I

Speed loop can be switched by P/PI
control.

DI set to FunIN.3:GAIN-SEL gain
switching configure DI to logic valid

Fig.7-7 F07.06=0 Gain switching flow chart

(2) F07.06=1

Switching between the first gain ([F07.00]~[F07.02]. [F07.12]) and the second gain
([F07.03]~[F07.05]. [F07.13]) can be achieved. The switching conditions should be set via

[F07.07].
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Set F07.06=1

v
Gain switching
condition
F07.07

'

F07.07=0?

Yes

F07.07=1?

v

DI set to
FunIN.3
function

v v v v

Fixed use

. Use first gain [Use second gain Use second gain|
first gain

Fig.7-8 F07.06=1 Gain switching flow chart
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The second gain switching condition has a total of 11 modes. Schematic diagrams and
related parameters for different modes are shown in the table below.

Table 7-8 Description of gain switching conditions

Gain switching condition setting

Related parameters

. Switching time
. - Delay Switch level
F07.07 Condition Schematic diagram (F07.08) (F07.09) lag
: ’ (F07.10)
0 First gain fixed - Invalid Invalid Invalid
Usi ternal DI
1 Sing ex ?ma - Invalid Invalid Invalid
to switch
Toraue cqmmand g Svitching delay Valid Valid
2 Torque command \ Valid
a . %) %)
I
Fis o Second Rt Second  Fist
Speed command
Switching delay
3 Speed command | swich level Valid Valid Valid
First Second First
4 Speed Command Switching delay Switching delay Vahd Valld Valld
rate of change T it (100rpm/s) (100rpm/s)
Switch level %
Switch level [
[—
First Second First Second First
Speed command
Speed and ositive switching fime lag
pe-e comman P . .h:. . ’1 e - Valid Valid
5 high and low N ! Invalid (rpm) (rpm)
egative switching e 5% m m
speed threshold P P
First Second First
Switching delay . Valid Valid
6 Position deviation Position deviation R ;Lh_id o Valid (E ; Unity| (B ; Unit)
; — ncoder Uni ncoder Uni
Switch Icveli >l N
First . Second - First
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Position
command,
. Switching delay X X i
7 Position command - Valid Invalid Invalid
First | Second TFirst
Position
Positioning o Lo . . .
8 Positigning completion signal Valid Invalid Invalid
completed
Switching delay
First Second First
Speed
command
Switching delay
\ Valid Valid
\ . a
9 Actual speed ] Valid
PN (rpm) (rpm)
Switch level
First Second First
Position command . . Valid Valid
10 See the note for details Valid
~+actual speed (rpm) (rpm)

E, The delay time F07.08" is valid only when the second gain is switched to the first

Note gain.
Command No command |Actual speed| <<
- ; pulse . pulse Switch level Near static
First gain o | Second gain »| Second .
L . » K Speed integral second
at rest luring action gain gain / other first gain
4

|Actual speed|<(switch level-switch time lag)

|Actual speed|<(switch level-switch time lag)
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Function . . . Setup |Effective| Default
Name Setting value Unit | Function
code way way value
0: The 1st gain is fixed, and the
t 1DIi d for P/PI Set th d
2nd gain x feme.l 18 used for et the mode Run time | Effective
F07.06 switching. - of the . 1
mode set R Lo . . set instantly
1: Use gain switching according second gain
to the condition setting of F07.07
0: 1st gain fixed (PS)
1: Use external DI switching
(PS)
2: Torque command is large (PS)
3: Speed command is large (PS)
Gain ;1: Spe(;ds )command change rate is Set the
o arge . ) X
tch dit Run t Effect
F07.07 swi c .mg 5: Speed command high and low - eon 1}ons un time . ective 0
condition for gain set instantly
i speed threshold (PS) S
selection .. . switching
6: Large positional deviation (P)
7: With position command (P)
8: Positioning completed (P)
9: Actual speed is large (P)
10: With position command +
actual speed (P)
Gain Set the delay
Run ti Effecti
F07.08 |switching |0~6000 125us  |time of gain | T e[ PHECHVE Ly
Lo set instantly
delay switching
Gain According Set the level . .
L to the . Run time | Effective
F07.09 |switching|1~1000 .. .. |of gain . 50
switching oo set instantly
level L. switching
conditions
N -
Gain ico:}jimg Set the time Run i Effecti
o the un time ective
F07.10 |switching |0~20000 s lag of gain . 30
. switching Lo set instantly
time lag . switching
conditions
. Set the
Position itching
Swi
i Run ti Effecti
Fo7.11 |5 10~60000 125us [timeofthe | e[ DUCCVE oy
switching . set instantly
. position
time .
loop gain
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7.4.3 Filter comparison

Name

Function

Occasions

Filtering too large
effects

Index

Pulse input pin
filter

Prevent the number of servo
receiving pulses from being
inaccurate which resulted
from interference.

System wiring is not
standardized

Strong environmental
interference

The number of pulses
received by the servo is
less than or greater than
the number of pulses
sent by the host
computer.

Section 6.2.1

Position command filtering
is to filter the position
command (encoder unit)

The position command
output by the host computer
is not accelerated or

Position after frequency division or
L . |decelerated. .
command multiplication by electronic Increased response delay| Section 6.2.3
. . The pulse command
filtering gear ratio to make the .
frequency is low;
motor run smoother and .
. ‘When the electronic gear
reduce the impact on the L. .
. ratio is 10 times or more
machine.
Prevent motor command
fluctuations caused by System wiring is not
Analog input |unstable analog input standardized Section 6.3.1/
. R Increased response delay .
filtering voltage, and also reduce Strong environmental Section 6.4.1

motor error caused by
interference signals.

interference

7.4.4 Feed forward gain
(1) Speed feed forward

Thtemal specd
fecdforward

Motor

Position
" Position
command Ul mand source - {Elecronic gear
and dircction

Position
command
iltering

ATl specd
feedforward input

Position

Position loop | +, 1
control

Position loop| Position loop|
control control

1

AT specd
feedforward input

feedback|

Speed
feedback]

Encoder

Fig.7-9 Speed feed forward control operation diagram

Speed feed forward can be applied to position control mode and full-closed function.
Using the speed feed forward function, you can increase the speed command response and

reduce the position deviation at a fixed speed. Speed feed forward function operation steps:

@ Set the speed feed forward signal source:
[F07.15] (speed feed forward control selection) is set to a non-zero value, the speed

feed forward function is effective, and the corresponding signal source is selected;

262




Adjustment

Function . .
Function Setting value Remark
code
O:Internal speed feed The speed ir.lfo.rmation corresponding to the position command
(encoder unit) is used as the source of the speed feed forward
forward i
signal.
The speed value corresponding to the analog value by the analog
Speed feed |1:Use All as speed feed chanx}el All is used as the source of the speed feed forward
. signal.
fi d |[f d t
F07.15 orwt';irl orwarc mpu For the All parameter setting, please refer to: "F02.31",
n
oo "F02.26", "F02.25", "F02.27"
selection

2:Use AI2 as speed feed
forward input

The speed value corresponding to the analog value by the analog
channel AI2 is used as the source of the speed feed forward
signal.

For the AI2 parameter setting, please refer to: "F02.31",
"F02.28", "F02.29", "F02.30"

@ Set the speed feed forward parameter;
Including speed feed forward gain [F07.17] and speed feed forward filter time constant

[F07.16].
Function . . . .
Function Adjustment instructions
code
s 0700 Inresse o7 16 — Poston command
Speed feed / ‘\ I::> / \ I::>
forward -
F07.16 filter time |Parameter function:
constant |Increasing F07.17 can improve the response, but speed overshoot may occur during
acceleration and deceleration;
Decrease F07.16 to suppress the speed overshoot during acceleration and deceleration;
increase F07.16 to suppress the noise in the case where the position command update period
is longer than the drive control period and the pulse frequency of the position command is
Speed feed Z(zltlumform, etcLS:Ppressmg the jitter of the positioning completion signal.
F07.17 | forward |/djustmentmethod: )
gain When adjusting, first set F07.16 to a fixed value; then, gradually increase the set value of]
F07.17 from O to a certain set value until the speed feed forward have good effect.
When adjusting, you should adjust FO7.16 and F07.17 repeatedly to find a good balance
setting.
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(2) Torque feed forward:

Speed command|

input

;
feedforward . Speed loop |+ Curtent loop
feedforward Speed
feedback
Speed

Torque feedforward
selection F07.18

Torque
\M‘

Motor

calculation

Fig.7-10 Torque feed forward control operation diagram

The position control mode adopts torque feed forward to improve the torque command
response and reduce the position deviation of the fixed acceleration/deceleration time. The
speed control mode uses torque feed forward to improve the torque command response and

reduce the speed deviation of fixed speed.

Torque feed forward function operation steps:

(D Set the source of the torque feed forward signal.

Set [F07.18] (torque feed forward control selection) to 1, the torque feed forward
function takes effect, and the source of the response signal is selected;

Function
code

Name

Setting value Remark

Torque feed

0: without torque feed forward |-

Use the speed command as the source of the torque feed

F07.18 forward
. forward signal.
control |1, internal torque feed forward W . s . .
selection In position control mode, the speed command is derived
from the output of the position controller.
@ Set the torque feed forward parameter;
Function
Name Remark
code
(1) Parameter function:
Increasing F07.20 can improve the response, but overshoot may occur during acceleration
and deceleration;
Torque feed|Decrease F07.19 to suppress overshoot during acceleration and deceleration; increase
F07.19 forward |F07.19 to suppress noise;
: filter time [(2) Adjustment method:
constant |When adjusting, first, keep F07.19 as the default value; then, gradually increase the F07.20
setting value from 0 until a certain setting value, the torque feed forward effect is obtained.
When adjusting, you should adjust F07.19 and F07.20 repeatedly to find a good balance
setting.
Torque feed
F07.20 forward |For details, please refer to "7.4.4 Feed forward Gain"
gain
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7.5 Parameter adjustment in different control modes

The parameter adjustment in different control modes must be in the order of “Inertia
Identification” ==> “Automatic Gain Adjustment” ==> “Manual Gain Adjustment”.

7.5.1 Parameter adjustment in position mode
(1) Obtain the load inertia ratio by inertia identification [F07.14]:

(2) Gain parameters in position mode:
@ First gain:

Function . Default
Name Function
code value
T d filter ti
F07.12 orue command fifter time Set torque command filter time constant 0.79ms
constant
F07.00 |Speed loop gain Set the speed loop proportional gain 25.0Hz
FO7.01 Speed loop integral time Set the integral time constant of the speed 31.83ms
constant loop
F07.02 |Position loop gain Set position loop proportional gain 40.0rad/s
@ Second gain:
Function ) Default
Name Function
code value
S d t and
F07.13 eCOFl o-rque comman Set torque command filter time constant 0.79ms
filtering time constant
F07.03 [Second speed loop gain Set the speed loop proportional gain 40.0Hz
F07.04 S-econd speed loop integral Set the integral time constant of the 40.00ms
time constant speed loop
F07.05 [Second position loop gain Set position loop proportional gain 64.0rad/s
F07.06 [Second gain mode setting Set the mode of the second gain 1
Gai itchi diti
F07.07 am ?WI chng condition Set the conditions for gain switching 0
selection
F07.08 |Gain switching delay time Set the delay time of gain switching 5000us
F07.09 [Gain switching level Set the level of gain switching 50
F07.10 |Gain switching time lag Set the time lag of gain switching 30
Set the switching ti f th iti
F07.11  [Position gain switching time et the _SWI clng time ot the posttion 3000us
loop gain
(® Common gain:
Function . Default
Name Function
code value
Speed feed forward filter time |Set the filter time constant of the speed
F07.16 1.00ms

constant

feed forward signal
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F07.17 |Speed feed forward gain Set the speed feed forward gain 0.0%
Torque feed forward filter time |Set the filter time constant of the torque
F07.19 . 1.00ms
constant feed forward signal
F07.20 |Torque feed forward gain Set the torque feed forward gain 0.0%
F07.21 |Speed feedback filter time Set the speed feedback filter function 0
t positi trol mini trol Determi
F07.22 | Position error deviation limit Set position control minimum contro! etermined by
accuracy encoder
F08.22 Low frequency resonance Set the mode of low frequency resonance 0
' suppression mode selection suppression
F08.23 Low frequency resonance Set the frequency of the low frequency 100.0Hz
frequency resonance suppression filter
Low frequency resonance
F08.24 q Y Set low frequency resonance frequency 2
frequency

(3) The initial value of first gain (or second gain) and the common gain are obtained by
automatic gain adjustment
(4) Manually fine tune the following gains:

Function . Default
Name Function

code value
T d filter ti -

F07.12 ordue command fifter time Set torque command filter time constant
constant

F07.00 [Speed loop gain Set the speed loop proportional gain -

F07.01 Speed loop integral time Set the integral time constant of the speed -

' constant loop
F07.02  [Position loop gain Set position loop proportional gain -
F07.17 |Speed feed forward gain Set the speed feed forward gain -

7.5.2 Parameter adjustment in speed mode

The parameter adjustment in the speed control mode is the same as in the position
control mode. In addition to the position loop gain([F07.02]. [F07.05]), please adjust
according to 7.5.1.

7.5.3 Parameter adjustment in torque mode

Parameter adjustment in torque control mode needs to be differentiated as follows:

(D The actual speed reaches the speed limit value (refer to Chapter 6 for the speed
limit in torque mode), and the adjustment method is the same as the parameter adjustment in
speed mode 7.5.2.

@ The actual speed does not reach the speed limit value. Except for the position speed
loop gain and the speed loop integral time constant, the adjustment method is the same as
the parameter adjustment in speed mode 7.5.2.
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7.6 Vibration suppression

7.6.1 Mechanical resonance suppression

The mechanical system has a certain resonance frequency. When the servo gain is
increased, resonance may occur near the mechanical resonance frequency, and the gain
cannot be continuously improved. There are 2 ways to suppress mechanical resonance:

(1) Torque command filtering ( [F07.12] , [F07.13] )

By setting the filter time constant, the torque command is attenuated in the high
frequency band above the cutoff frequency, and the purpose of suppressing mechanical
resonance is achieved.

Filter cutoff frequencyf, (Hz)=1/[27xF07.12(ms)x0.001]

(2) Notch filter

The notch filter can achieve the purpose of suppressing mechanical resonance by
reducing the gain at a specific frequency. After the notch filter is properly set, the vibration
can be effectively suppressed, and you can try to continue to increase the servo gain. The
principle of the notch filter is shown below.

Mechanical
system
amplitude-frequency
characteristics

Mechanical
resonance frequency

Frequency

Mechanical
system
amplitude-frequency
characteristics

Notch center Frequer?cy
frequency f1
Fig.7-11 Suppression principle of notch filter
There are 4 sets of notch filters in the servo drive. Each set of notch filter has 3
parameters, which are notch filter frequency, width level and depth level. The first and
second sets of notch filters are manual notch filters, and the parameters are manually set by
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the user; the third and fourth sets of notch filter parameters can be manually set or
configured as adaptive notch filter [F08.02=1 or 2], at this time each parameter is

automatically set by the drive.
Table 7-9 Notch filter description

Manual notch filter Manual/adaptive notch filter
Item First set of notch | Second set of notch | Third set of notch | Fourth set of notch
filter filter filter filter
Frequency F08.08 F08.11 F08.14 F08.17
Width level F08.09 F08.12 F08.15 F08.18
Depth level F08.10 F08.13 F08.16 F08.19

E_‘_) (1) When "Frequency" is the default value of 4000 Hz, the notch is invalid.
(2) If a notch is required for resonance, use the adaptive notch first. When the
Note adaptive notch is invalid or not working well, then try using a manual notch.
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Adaptive
notch?

1 resonance
Hz?

2 resonance Analyse
4 H7?
Set F08.02=1
Set F08.02=2
v
v Set notch
parameter
3nd notch

parameter 3nd notch parameter]
(F08.14~F08.16) (F08.14~F08.16)
4th notch parameter
(F08.17~F08.19)

) 4
Yes No
v \ 4

Set
F08.02=0 or exit

e e

Fig.7-12 Notch filter steps for usage

Manual notch
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@ Adaptive notch filter use steps:

1> Set [F08.02] (adaptive notch filter mode selection) to 1 or 2 according to the number
of resonance points;

When resonance occurs, first set [F08.02] to 1, and turn on an adaptive notch filter.
After the gain adjustment, if a new resonance occurs, set [F08.02] to 2 to start two self
adaptive notch filters.

2> When the servo is running, the third or fourth set of notch filter parameters are
automatically updated, and the set of function codes is automatically stored once the
identification is completed.

3> If the resonance is suppressed, it means adaptive notch filter has effect. After
waiting for the servo to run stably for a period of time, when [F08.02] is set to 0, the
adaptive notch filter parameter is fixed to the last updated value. If the system does not
detect vibration during the automatic identification process, [F08.02]will also be
automatically set to 0. This step prevents the notch filter parameter from being updated to an
incorrect value due to a malfunction during servo operation, which in turn exacerbates the
vibration condition.

4> If the vibration cannot be eliminated for a long time, please turn off the servo enable
in time.

If the resonance frequency exceeds 2, the adaptive notch filter cannot meet the
requirements, and the manual notch filter can be used at the same time. The four notch filters
can also be used as the manual notch filter [F08.02=0] .

@ When the resonance frequency is below 300 Hz, the effect of the adaptive notch filter

will be reduced.

Note

@ Manual notch filter use steps:

1> Analyze the resonance frequency; when using the manual notch filter, the
frequency of the notch filter needs to be set to the actual resonance frequency. How to obtain
the resonance frequency:

a) Obtained by the “FFT Analysis” of our driver and debugging platform;

b) Collect the command torque (02 monitoring item) or the motor output torque (45
monitoring item) through the oscilloscope function of our drive debugging platform. After
the “FFT analysis” of the collected data, the resonance frequency is found by the FFT image.
The sampling "timestamp" of the virtual oscilloscope is set to 3 for accurate analysis during
sampling.

¢) By [F08.02=3], when the servo is running, the resonance frequency and amplitude
are automatically tested and the test results are saved in [F08.20] and [F08.21]

2> Input the resonance frequency and depth information obtained in step 1> into the
width level of this set of notch filter;

3> If the resonance is suppressed, it means the notch filter is effective, and the gain can
be continuously adjusted. After the gain is increased, if a new resonance occurs, repeat steps
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[>~2>;
4> 1f the vibration cannot be eliminated for a long time, please turn off the servo enable
in time.

® Notch filter width level
The notch filter width level is used to represent the ratio of the notch filter width to the
notch filter center frequency:

Notch wideh class = ; f
i
Where: Ft: notch filter center frequency, ie mechanical resonance frequency
fu-Fi: notch filter width, indicating the frequency bandwidth relative to the notch filter
center frequency, the amplitude attenuation rate is -3dB.
The corresponding relationship is shown in Figure7-11. Generally, you can keep the
Default value2.

@ Notch filter depth level

Notch filter depth level

The notch filter depth level represents the ratio relationship between input and output at
the center frequency.

When the notch filter depth level is 0, the input is completely suppressed at the center
frequency; when the notch filter depth level is 100, the input is completely passable at the
center frequency. Therefore, the smaller the notch filter depth level setting, the deeper the
notch depth, and the stronger the suppression of mechanical resonance, but it may cause the
system to be unstable and be careful when using it.

The specific correspondence is shown in the following figure:

If there is no obvious spike in the amplitude-frequency characteristic curve obtained
by the FFT analysis tool, and vibration actually occurs, the vibration may not be
E) mechanical resonance, but may reach the limit gain of the servo. This vibration

Note cannot be suppressed by the notch and can only be improved by reducing the gain or
reducing the torque command filtering time.
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——— Depth 50, Width4
Depth 0, Width4
——— Depth 0, Width8

10
5
(3 — [ —— e
2
-10 —
-15
20 /
-25 /
=30 \/
10 100 1000
Fig.7-13 Notch filter frequency characteristic
Function . . . Setu Effective |Default
Name Setting value | Unit Function P
code way way value
0: Adaptive
notch is no
longer updated
1:1 adaptive
notch filter is
valid(3rd notch
filter)
2: 2 adaptive
notch filters are
F08.02 Adaptive notch |valid Set the mode of the Run time | Effective 0
’ mode selection |(3rd and 4th ) adaptive notch filter set instantly
notch filter)
3: Only test the
resonance point,
F08.20-F08.21
display
4: Restore 3rd
and 4th notch
filter to Default
value
Ist notch t the fi f the | Run ti Effecti
F08.08 st notc 1004000 Hz Set the frequency of the | Run time : ective 4000
frequency first set of notch filter set instantly
Set the width level of
Ist notch width Run ti Effecti
Fos.00 | o nOtWI 1o 10 - |thefirstsetofnotch | T me| ERECYe 2
level set instantly
filter
Set the attenuation
Ist notch depth Run ti Effecti
Fog.10 | S IOCRAPE G gg - |level of the first setof | e| e 0
level set instantly
notch filter
Set the frequency of the . .
2i tch Run t Effect
Fos.1p |4 100~4000 Hz |second set of notch unime ) BHECHVE 4000
frequency set instantly

filter
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Set the width level of

2nd notch width Run ti Effecti
F08.12 1 noteh w 0~10 - |the second set of notch un time . eetive 2
level set instantly
filter
Set the attenuation
2nd notch depth Run ti Effecti
LCAE N R (ST - [level ofthe second set |7 T PR 0
Vi it N
eve of notch filter 5 stanty
tch t the fi f the | Run ti Effecti
FO8.14 3rd notcl 100~4000 Hz Sel e frequency of the | Run time . ective 4000
frequency third set of notch filter set instantly
Set the width level of
3rd notch width Run ti Effecti
Fos.15 | ORI o 1o - |the third set of notch | mE| EHECHYE 2
level set instantly
filter
Set the attenuation
3rd notch depth Run ti Effecti
Fos.16 | ¢ PO PR g g9 - |level of the third set of | e[ THECHVe 0
level set instantly
notch filter
F08.17 4th notch 100~4000 Hz Set the frequency of the | Run time ]liffective 4000
frequency fourth set of notch filter set instantly
Set the width level of
4th notch width Run ti Effecti
Fos.1s | DOV 15 1o - |the fourth set of noteh | mE| EHECHYE 2
level set instantly
filter
Set the attenuation
4th notch depth Run ti Effecti
F08.19 noteh depth | o - |level of the fourth set | e | EHectve 0
level set instantly
of notch filter
Resonance
frequency Resonance frequency
F08.20 |identification  [100~4000 Hz |identification result - - -
result when display F08.02=3
(frequency)
Resona
esonance Depth identification
frequency It of resonance
T
FO8.21 [identification  [0~99 S , - - -
1t (depth frequency when display
resul
P F08.02=3
level)

273




Adjustment

7.6.2 Low frequency resonance suppression

Ends =

Fig.7-14 Schematic diagram of low frequency resonance
If the end of the mechanical load is long and heavy, the end vibration is likely to occur
during an emergency stop, which affects the positioning effect. The frequency of this
vibration is generally within 100 Hz, which is called low frequency resonance compared to
mechanical resonance frequency of 7.6.1. This vibration can be effectively reduced by the
low frequency resonance suppression function.

Deviation>
F04.20?
Yes
Yes No
v
Analyze
Parameters
automate update
F08.23. F08.24 v
Input parameters
F08.23, F08.24
A v

@

Fig.7-15 Low frequency resonance suppression filter using steps

274



Adjustment

(1) Set the low frequency resonance suppression mode [F08.22]:

The servo drive provides two low frequency resonance suppression methods, and the
automatic setting is preferred:

@® [F08.22=1], self-setting low frequency resonance frequency and vibration times
parameter;

The system runs, and the keyboard interface displays “TUNE4” during the
identification process. After the identification is completed, it enters the normal monitoring
state. The servo driver automatically detects the frequency and number of low frequency
resonances and automatically set [F08.23] (low frequency resonance frequency) and
[F08.24] (low frequency resonance number).

@ [F08.22=0], manually set the low frequency resonance frequency and vibration
times parameters:

First, use the oscilloscope function of our driver debugging platform to collect the
waveform of the position deviation of the motor in the positioning state, calculate the
fluctuation frequency of the position deviation, which is the low frequency resonance
frequency; or measure the vibration frequency and the number of vibrations by means of an
external photoelectric sensing device. Then manually input [F08.23] (low frequency
resonance frequency), [F08.24] (low frequency resonance number).

(2) Observe whether the positional deviation still exceeds [F04.20] after using the
low-frequency resonance suppression filter:

If so, repeat steps (1) to (2); if not, the effect of low frequency resonance suppression is
obtained. Or directly observe whether the mechanical vibration has improved.
Position

deviation

No suppression

After suppression

Time t

Fig.7-16 Low frequency resonance suppression effect diagram
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Functi Setti Seti Effective | Default
unction Name etting Unit Function etup ective | Defau

code value way way value

Low fi 0: M 1
oW frequency anua Set the mode of low

resonance setting Downtime | Effective
F08.22 . . - frequency resonance . 0
suppression 1: Self-turning : set instantly
. . suppression
mode selection |setting
Low frequency Set the frequency of the . .
Downtime | Effective
F08.23 |resonance 4.0~100.0 Hz |low frequency resonance ¢ instantl 100.0
se instan
frequency suppression filter Y
F08.24 Low frequeflcy ~1s . Set the number of low Downtime l?ffective 5
resonance times frequency resonance set instantly
7.7 Advanced tuning

When the motor driven by the drive is not the servo motor provided by our company or
the drive performance is poor, there is over current, overload, running direction error, you
can try to further improve drive performance with the motor and encoder self-learning
features provided with this drive. When the servo motor is not the servo motor supplied by
our company, it is necessary to ensure the following electrical characteristics are correct.

(1) Ensure that the rated voltage of the motor matches the drive and ensure that the
rated current of the motor is less than the drive current.

(2) For incremental encoder: ensure that the A, B, Z, U, V, W signals are wired
according to the encoder interface signal provided by our company (refer to chapter 4.3 for
details). The UVW signal and the ABZ signal cannot be connected incorrectly. For the bus
encoder: ensure that the encoder is using the Tamagawa bus serial protocol, and the encoder
power and data line signals are wired correctly. Refer to chapter 4.3 for details.

7.7.1 Incremental encoder motor tuning process

Incremental encoder motors (eg 2500 lines encoder motor) follow the steps below.

(1) Connect the power supply cable, the UVW cables of the motor, and the encoder
cable.

(2) If the motor is our company servo motor, please confirm the corresponding
information inside the motor nameplate are correct to [F00.03] and [F00.21]. If it is not our
servo motor, please determine the motor related parameters from [F00.04] to
[F00.12]according to the motor nameplate, and determine the encoder single-turn accuracy
according to the encoder information [F00.22], 2500 line encoder single-turn precision It is
2500*4=10000. The accuracy of 5000 line single circle is 5000*4=20000.

(3) Set [F12.05=1], press SET button to carry out encoder installation information and
UVW drive phase sequence self-learning. During the learning process, observe whether the
running direction of the motor is counterclockwise (view from the shaft end), if it appears
Run clockwise, switch off any two of the UVW drive lines after power off, and repeat the
above steps. If the motor runs in the correct direction during the learning process, if the
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Er.205 fault occurs during the learning process, the [F00.25]parameter can be adjusted. If
this parameter is 0, it will be changed to 1, if it is 1, it will be changed to 0. After modifying
the [F00.25]parameter, reset [F12.05=1] to self-learn the encoder installation information.

(4) Set [F12.05=2 or3 ] to self-learn the electrical parameters of the motor. If Er.204
fault occurs during the learning process, please re-confirm the motor parameters [F00.04] to
[F00.12]and restart (4) step. After the self-learning is completed, the system will
automatically exit the self-learning process and enter the monitoring interface.

7.7.2 Bus encoder motor tuning process

The bus type encoder motor is operated as follows.

(1) Connect the power supply cable, the UVW cables of the motor, and the encoder
cable.

(2) If the motor is our servo motor, please confirm the corresponding information inside
the motor nameplate are correct to [F00.03] and [F00.21].If it is not our servo motor, please
confirm according to the motor nameplate [F00.04] to [F00.12] motor related parameters,
according to the encoder information to determine the encoder single-turn accuracy [F00.22],
20-bit bus encoder single-turn accuracy is 2*°=1048676, 23-bit is 22°=8388608, and 17-bit is
2'7=131072

(3) Set [F12.06=1], press the UP button once, and wait for the system to automatically
exit. If there is a fault after the process ends, please power on again.

(4) Set [F12.05=1], press SET button to carry out encoder installation information and
UVW drive phase sequence self-learning. During the learning process, observe whether the
running direction of the motor is counterclockwise (from the axis end) direction. Run
clockwise or Er.205 fault, replace any two of the UVW drive lines after power off, and
repeat steps (2) and (3).

(5) Set [F12.05=2 or 3] to self-learn the electrical parameters of the motor. If Er.204
fault occurs during the learning process, please re-confirm the motor parameters [F00.04] to
[F00.12] and restart (5) step. After the self-learning is completed, the system will
automatically exit the self-learning process and enter the monitoring interface.

Function . . . Setup | Effective | Default
Name Setting value Unit Function
code way way value
Set di
0~83(See the motor ¢ corresp()‘n ne Power on | Downtime
F00.03 |Motor code R . - code according to . -
selection table for details.) again set
servo motor
F00.04 Motor rated 0.01~655.35 KW Mo-tor . I-Effective Downtime .
power determination | instantly set
F00.05 Motor rated 100~480 v Mqtor ' l?ffective Downtime )
voltage determination | instantly set
F00.06 Motor rated 0.01~655.35 A Mqtor ' l?ffective Downtime .
current determination | instantly set
F00.07 |Motor rated |0.01~655.35 Nm Motor Effective | Downtime -
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torque determination | instantly set
F00.08 Motor max. 0.01~655.35 N Mo-tor . I-iffective Downtime
torque determination | instantly set
Motor rated Motor Effective | Downtime
F00.09 100~6000 rpm or | reeve ) HoW
rotate speed determination | instantly set
Motor max. Motor Effective | Downtime
F00.10 100~6000 rpm L .
rotate speed determination | instantly set
F00.11 Rotor inertia 0.01~655.35 Kg;cm Mqtor . Fffective Downtime
Jm determination | instantly set
Pole pairs
F00.12 number of 2360 que Mgtor ' l?ffective Downtime
PMSM pairs determination | instantly set
Np
0:2500 lines encoder-15
lines encoder
1:2500 lines wires
simplified encoder-9 lines
encoder
2~4:Reserved
5:17-bit bus absolute value .
ding(T Determine the P Downti
ncodin m wer on ntim
F00.21 |Encoder code encodmg{famagawa - code based on the N e. N ow ©
protocol) encoder type again set
6:20-bit bus absolute value P
encoding(Tamagawa
protocol)
7:23-bit bus absolute value
encoding(Tamagawa
protocol)
8~15:Reserved
Encoder Effective | Downtime
F00.22  [Encoder fine |1000~8388608 P/r Lo .
determination | instantly set
0: invalid
Encoder X .
L 1: reverse Encoder AB Effective | Downtime
F00.25 |direction R . . .
. Note: valid only for phase inversion | instantly set
negative .
photoelectric encoders
0: no operation
1: Encoder
self-learning---motor
UWYV power cable phase
sequence and EncoderAB
Mot h:
otor phase seqluencle . Effective | Downtime
F12.05 |parameters |self-learning, installation - 0 .
instantly set

self-learning

angle learning (Z signal
and UVW signal)

2: Motor parameter static
self-learning

3: Motor parameter
rotation self-learning
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F12.05 is not 0. Press SET
button to start
identification. In the
process of identification,
you can press MENU to
exit self-learning.

After pressing SET, press
F12.06 Fixed angle [UP to start, press MENU Effective | Downtime
’ output to exit - internal global instantly set

variable display

7.8 Auxiliary rigid adjustment function

When the user adjusts the servo gain of the rigidity level, there is no need for upper
computer to give the running command. It only needs to set the [F12.12] rigid test auxiliary
parameter (you need to determine the appropriate load moment of inertia ratio [F07.14] in
advance to make the motor follow the command mode generated internally by the drive runs,
and the [F08.01] rigidity level selection is changed while the motor is running, so that the
appropriate rigidity level is determined according to the actual operation of the device.

The specific steps are as follows:

(1) Select the appropriate rigidity test auxiliary parameter setting [F12.12]according to
the working mode and the actual operation of the equipment:

@ If it is speed mode, you can choose 1 or 2 according to the operating conditions
or operating limits allowed by the device;

@ If it is the position mode, set the number of motor running cycles [F07.23] and
the running direction selection [F12.12] according to the operating conditions or operating
limits allowed by the device.

(2) According to the actual operating requirements or operating limits of the equipment,
determine the maximum speed of the appropriate running command, acceleration and
deceleration time and waiting time (multiplexed inertia identification parameters) and
parameter settings;

(3) Enter the [F12.12] parameter setting interface, set the value determined in step (1),
and then press the “SET” button, the motor will run according to the set operation mode, and
the keyboard display content will automatically switch to the servo current rigidity level
[F08.01].

(4) The user can observe the actual running effect of the device, and adjust the rigidity
level [F08.01] through the “Up” and “Down” buttons until the appropriate rigidity level is
determined.

(5) After determining the appropriate rigidity level, press the “SET” button to save the
current rigidity level [F08.01], and then press the “MENU button” to exit the gain
adjustment. If the gain is not set properly and the device vibrates or is noisy, you can quickly
exit the gain adjustment by pressing the “MENU button” to make the motor servo OFF.

279




Adjustment

Function . . . Setup | Effective | Default
Name Setting value Unit Function
code way way value
0: No operation
1: Forward speed
debugging (multiplexing
inertia identification
parameters)
2: Reverse speed
debugging (multiplexing
inertia identification
parameters)
3: Number of
revolutions: F07.23 laps,
Rigid test irecti f rotation:
|g!<:! es direction of rotation N ' Effective | Downtime
F12.12 |auxiliary forward — reverse - Rigid learning . -
instantly set
parameter 4: Number of
revolutions: F07.23 laps,
direction of rotation:
reverse — forward
5: Number of
revolutions: F07.23 laps,
direction of rotation:
forward — forward
6: Number of
revolutions: F07.23 laps,
direction of rotation:
reverse — reverse
Inertia Set the maximum Effecti Run ti
ective | Run time
F08.04 |identification |50~6000 Rpm | speed of position | . 500
instantly set
max. Speed control
Acc/dec time
Set th lerati Effecti Run ti
F08.05 |when inertia [2~2000 M | o e aeecteration ) BreCve | BURIME s
. . . time of pulse given | instantly set
identification
Set the waiting time
Interval after for th it Effecti Run ti
or the position ective un time
F08.06 |an inertia 20~10000 Ms . P . 1000
. . . action and the next | instantly set
identification » .
position action
Rigid test t th f
|g|<?l es Set the numbe.r N Effective | Downtime
F07.23  |running 1~100 Rev | motor revolutions | . 2
. . instantly set
circles during the test
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8 Description of parameters

8.1 F00 group:Servo motor parameters

Parameter . Control
Rat f 1 -
name ated power of servo drive Property | Only read Mode
F00.00 . . Depends on
Sl 0.01~655.35 Unit KwW Eff.ectlve - Default servo drive
range time type
It displays rated power of servo drive.
TRy Rated current of servo drive Property | Only read (] -
name mode
F00.01 . . Depends on
Seting | o 01—6s535 | Umit | A | Fhective - Default | servo drive
range time type
It displays rated current of servo drive.
TRy Rated voltage of servo drive Property | Only read (] -
name mode
F00.02 . . Depends on
SHIgE 100~480 Unit v Eff.ecnve - Default servo drive
range time type
It displays the rated voltage of servo drive.
(ROl Motor code Property At stop o] -
name mode
F00.03 . . Depends on
SHIgE 0~83 Unit - Eff.ectlve Powe.r-on Default servo drive
range time again type

This parameter is used to set the servo motor type controlled by servo drive.ESS200P
Er.100(Motor and

supports many kinds of servo motors, if setting is wrong, will occurs
drive matching fault). For more details, please refer to chapter “2.3.3 (2) Motor rating

specifications”.
RTENEL Rated power of servo motor Property At stop (G -
name mode
F00.04 — trecti 5 ¥
eting | 0165535 | unit | kw | EHCCHYE | cdiate | Defaule | DePERdson
range time motor type
TRy Rated voltage of servo motor Property At stop (] -
name mode
F00.05 : : P—
ST 100~480 Unit v Eff.ectlve Immediate Default cpends on
range time motor type
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Ty Rated current of servo motor Property At stop (G -
name mode
F00.06 . 5 ¥
Setting | 5165535 | wUnit | A | EHECHYe | pcdiate | Defaure | DSPeRdson
range time motor type
ety Rated torque of servo motor Property At stop o] -
name mode
F00.07 - - "
S 0.01~655.35 Unit Nm Eff.ectlve Immediate Default Depends on
range time motor type
(TR Maximum torque of servo motor Property At stop Coiz] -
name mode
F00.08 - - "
Setting | 01 65535 | unit | Nm | FHEEVe | cdiate | Defaurt | DCPCNdsOn
range time motor type
Haranety Rated rotate speed of servo motor Property At stop G -
name mode
F00.09 — s 5 ¥
T 100~6000 | Unit | Rpm | EHCCUYE | 1 cdiate | Defaute | DSPeRdson
range time motor type
[RIRETGl i Maximum rotate speed of servo motor | Property At stop (G -
name mode
F00.10 . 5 I ¥
S 100~6000 | Unit | Rpm | EMCCHYe | pcdiate | Defaute | DSPERdSOR
range time motor type

If No-load, rated input voltage(220V level is 220V input, 380V level is 380V

the maximum rotate speed the servo motor could reach to.

input),

Haranety Rotational inertia Jm Property At stop G -
name mode
F00.11 - P b "
Setting | (51 65535 | Unit | Keem? ective | | mediate | Default | DcPendson
range time motor type
TNy Number of pole pairs of PMSM Property At stop (G -
name mode
F00.12 N N I v
S 2~360 Unit | Pole-pair Eff'ectlve Immediate Default epends on
range time motor type
Ay Stator resistance Property At stop (] -
name mode
0.001~65.535
F00.13 . (motor power is .
Bt 3KW and higher | Unit Q Ef:'.ectlve Immediate Default lljnept er:(is on
range than 3kw, ime otor type
0.0001~6.5535)
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Parameter . Control
tat 1 L At st -
name Stator inductance Lq Property stop mode
0.01~
F00.14 655.35(Motor
Setting power is 3KW and Unit mH Eff.ectlve Immediate Default Depends on
range higher than time motor type
3kw,the precision
is 0.001mH)
[T Stator inductance Ld Property At stop (G -
name mode
0.01~655.35
F00.15 (Motor power is
Bl 3KW and higher Unit mH Eff.ectlve Immediate Default Depends on
range than 3kw,the time motor type
precision is
0.001mH)
RTENEL Line back EMF coefficientKe Property At stop (G -
name mode
F00.16 — s 5 ¥
eting | 0165535 | Unit | V/Kipm | TUCCHYE | 1 ncdiate | Defaule | DSPERdson
range time motor type
e Torque coefficientKt Property At stop (] -
name mode
F00.17 - Ny - D 3
S 0.01~655.35 Unit A Eff.ectlve Immediate Default cpends on
range s time motor type

The parameters from [F00.04] to [F00.17] are depended on motor code[F00.03], or
depended on motor nameplate parameters.

Parameter Reserved Propert ) Control )
F00.18 TR perty ik
F00.20 Setting } Unit R Eff.ectlve R Default R
range time
(TRl Encoder code Property At stop (G -
name mode
F00.21 X ) Depends on
Biiing 0~15 Unit 1 Eff.ectlve Powe.r-on Default servo drive
range time again type

0: 2500 line encoder-15 line encoder

1: 2500 line encoder -9 line encoder

2~4: Reserved

5: 17 bits bus communication absolute encoder (Tamagawa aggrement)

6: 20 bits bus communication absolute encoder (Tamagawa aggrement)

7: 23 bits bus communication absolute encoder (Tamagawa aggrement)

8~15: Reserved
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Description of parameters

Parameter . Control
E . -
name ncoder single-turn accuracy Property At stop mode
F00.22 . 5 ¥
Setting | 008388608 | Unit | Pr | FHCCHVE | ediate | Defaur | DCPERdson
range time encoder type
Parameter . . Control
El al o Sions « _
name ectrical angle of signal Z Property At stop mode
F00.24 - - "
S 0.0~360.0 Unit ° Eff.ectlve Immediate Default Depends on
range time motor type
(TR The reserved encoder direction Property At stop Coiz] -
name mode
F00.25 - -
SR 0~1 Unit - Eff.ecnve Immediate Default 0
range time
0: invalid
1: Valid
TRy Absolute code wheel mounting angle | Property At stop (] -
name mode
F00.26 . - ¥
SEi 0.0~360.0 | Unit . Effective | | ediate | Defaurt | DCPERds on
range time motor type
|y Bus communication delay time Property At stop Comiz] -
name mode
F00.27 - - "
S 0.0~360.0 Unit us Eff.ectlve Immediate Default Depends on
range time encoder type
Parameter |U. V. W=001 corresponding electrical Property At stop Control )
name angle mode
F00.28 - 5 "
SEI 00~3600 | Unit | . Effective | | cdiate | Defaurt | DePENdson
range time motor type
Parameter |U.V.W =010 corresponding electrical Property At stop Control R
name angle mode
F00.29 N N 5 ¥
S 0.0~360.0 Unit . Effective | | ediate | Defauie | DePends on
range time motor type
Parameter |U.V.W =011 corresponding electrical Property At stop Control R
name angle mode
F00.30 N N I ¥
S 0.0~360.0 Unit N Eff'ecnve Immediate Default epends on
range time motor type
Parameter |U.V.W =100 corresponding electrical Property At stop Control )
name angle mode
F00.31 : - -
SEi 0.0~360.0 | Unit . Effective | | ediate | Defaurt | DPERds on
range time motor type
Parameter |U.V.W =101 corresponding electrical iy At stop Control :
name angle mode
F00.32 - - "
et 0.0~360.0 Unit o Eff.ectlve Immediate Default Depends on
range time motor type
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Description of parameters

Parameter |U.V.W =110 corresponding electrical Control
Property At stop -
name angle mode
F00.33 - - "
Seline 0.0~360.0 | Unit . Effective | | ediate | Defaurt | DSPERds on
range time motor type
8.2 F01 group: Basic control parameters
LTIl Control mode selection Property At stop (Clomix] -
name mode
F01.00 — s
etting 0~5 Unit - 13 .e ctive Immediate Default 0
range time
It sets control mode of the servo drive.
Value Control mode Description
0 Position mode For parameter settings in speed mode, refer to 6.2 Speed
Control Mode
For parameter settings in speed mode, refer to 6.3 Speed
! Speed mode Control Mode.
2 Torque mode For parameter settings in torque mode, refer to 6.4 Torque
Control Mode.
Set a DI terminal for FunIN.10: M1_SEL (Mode switchover
1) and determine terminal logic.
L] oL Control mode
3 Torque mode«<sspeed mode Terminal logics
invalid Torque mode
valid Speed mode
Set a DI terminal for FunIN.10: M1_SEL (Mode switchover
1) and determine terminal logic.
- M1_SEL
4 Speed mode« positionmode Terminal logics Control mode
invalid Speed mode
Valid Position mode
Set a DI terminal for FunIN.10: M1_SEL (Mode switchover
1) and determine terminal logic.
iti SITLSITG Control mode
5 Torque mode«>position mode Terminal logics
Invalid Torque mode
valid Position mode

When [F01.00=3/4/5], please refer to “6.5 Mixed control mode”to set parameters.

P i( . trol
arameter Absolute value system selection Property At stop (Chrf PST
name mode
F01.01 - - b
Setting 0~2 Unit 1 Eff.ectlve ower-on Default 0
range time again
Select the drive absolute position function.
Value Control mode Description
.. Afterdriving, it is necessary to perform the home position return to
Incremental position . .. . s .
0 confirm the machine origin, and there is no position memory function

mode

after the power is turned off.
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Description of parameters

) Absolute position Applicable to the absolute encoder motor. When the drive is powered
linear mode off, the encoder backs up the data through the battery. After power-on,
the driver passes the absolute position of the encoder in the absolute
2 Reserved position of the computer. See “6.6 Absolute Value System Instructions”
for details.
Parameter Control
Res - -
name eserved Property mode

F01.02 - -

Setting ) Unit B Eff.ectlve R Default R
range time

LTIl Servo enable OFF stop mode selection | Property At stop (Clomix] PST
name mode

F01.03 - -

SHIgE 0~1 Unit - Eff.ectlve Immediate Default 0
range time

When the servo enable (S-ON) is OFF, set the motor stop mode and state.
Value Stop mode
0 Coast to stop, keeping de-energized state
1 Emergency stop, keeping de-energized state

The appropriate shutdown method should be set according to the mechanical status and

operation requirements.

For the comparison of the stop mode, please refer to "6.1.9 Servo Stop".

Parameter . Control
Fault No.3 stop mode selection Property At stop PST
name mode
F01.04
Setting Effective .
0~1 Unit - ) Immediate Default 0
range time

Set motor stop mode and state after deceleration when the servo drive generates third

type fault.

Value

Stop mode

0

Coast to stop, keeping de-energized state

1

Emergency stop, keeping de-energized state

For details of fault, please refer to "Chapter 9 Troubleshooting".

For the comparison of stop mode, please refer to “chapter 6.1.9 Servo Stop".

Parameter . . . Control
t t limit switch 1 At st PST
name Stop mode at limit switch signa Property stop mode S
F01.05 " 3
Sty 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It selects deceleration mode of servo motor from rotation to stop and the servo motor

status when the limit switch signal is active during motor running.

Value

Stop mode

0

Coast to stop, keeping de-energized state

1

Emergency stop, keeping position locking state

2

Emergency stop, keeping de-energized state
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Description of parameters

When servo motor drives vertical axis, you should set [F01.05=1] to make motor axis
in position locking state after the limit switch signal is active to ensure safety.For
comparison of stop modes, refer to “chapter 6.1.9 Servo stop”.

Parameter Whether the loose brake control is Control

name effective EECPErty Atstop mode PST
F01.06 - 5
Sedine 0~1 Unit - Eff.ectlve Immediate Default 0
range time

This parameter needs to be set to 1 when the selected servo motor has a brake.

Parameter | The delay tm.le. frolm relez?se to starting Property At stop Control PST
name receiving input signal mode
F01.07 . 5
Sty 0~1000 Unit ms Eff.ectlve Immediate Default 250
range time

After the servo drive is powered on, set the delay time from the servo drive starts to
receive the input command to the brake output (BK) is turned ON. During the time of
[F01.07], the servo does not receive the position/speed/torque command.

Please refer to "6.1.6 Brake Settings" for the timing diagram of the motor brake.

Parameter | The delay time from braking to motor Property At stop Control PST
name no power delay mode
F01.08 . 5
Sty 1~1000 Unit ms Eff'ectlve Immediate Default 150
range time

Set the delay time from the motor entering the non-energized state to the brake output
(BK) is OFF. This parameter must match the deceleration stop mode. This function does not
work if set to free stop or if a serious fault occurs.

Please refer to "6.1.6 Brake Settings" for the "Motor Brake Timing Diagram".

RTENEL Speed threshold when motor brake Property At stop (G PST
name mode
F01.09 N 5
Kl 0~3000 Unit Rpm Eff'ecnve Immediate Default 30
range time

Set the motor speed threshold when the brake output (BK) is set to OFF and the motor
is in the rotary state.
Please refer to "6.1.6 Brake Settings" for the "Motor Brake Timing Diagram".

Parameter Reserved Property ) Control )
name mode
F01.10 - -
Setting } Unit R Eff.ectlve R Default R
range time
Parameter The minimum value of brake Propert At displa Control R
name resistanceallowed by the servo drive perty pay mode
Fo01.11
Setting 1~65535 Unit Q Eff'ecnve ) Default Depends on
range time type
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Description of parameters

It displays the minimum value of rake resistance. When external braking resistor is used,

the selected resistance should not be less than this value. Otherwise,it will occurs A-403

alarm (external braking resistor too small alarm) or even damage the servo drive.

F01.12

Parameter Power of built-in braking . Control
name resistor Property | At display mode )
Setting 0~65535 Unit w Eff.ectlve R Default Depends on
range time type

Checking the built-in braking resistor power of servo drive. It matched with the servo

drive type, can not be changed.

F01.13

Parameter Resistance of built-in braking . Control
. Property | Atdisplay -
name resistor mode
Setting 1~65535 Unit Q Eff.ectlve ) Default Depends on
range time type

Check the built-in braking resistor resistance of a certain model servo drive, which can't

be changed, only related to the servo drive model.
If the maximum braking energy that the bus capacitor can absorb is less than the

maximum braking energy calculated value,a braking resistor is required.

When using the built-in braking resistor, connect the terminals "RB" and "B" directly

with short wires.
The 65535 represents no built-in braking resistor, and there is no built-in braking

resistor for servo drives of 400W or less.

Fo01.14

Haranety Built-in brake voltage Property Durlﬁ 8 (Clomix] -
name running mode
Setting | 300011000 | Unit v Effective | | ediate | Defaurt | DSPends on
range time type

Set the brake voltage point of the built-in energy brake, and adjust this parameter to

meet the braking requirements.

The 220V rating is: 380.0V; the 380V rating is: 690.0V.

F01.15

(TR Resistance heat dissipation coefficient [ Property Dun—n e o -
name running mode
Setting 10~100 unit | % | EMeVe | pcdiate | Default 30
range time

When setting the braking resistor, the heat dissipation coefficient of the resistor is valid

for both the built-in and external braking resistors.

Set [F01.15] (resistance heat dissipation coefficient) according to the actual heat

dissipation condition of the resistor.

Note
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Description of parameters

Ty Braking resistor type Property Durlp & (Clomie -
name running mode
F01.16 - -
Sty 0~2 Unit - Eff'ectlve Immediate Default 0
range time
It sets the mode of absorbing and releasing braking energy.
Mode of Absorbing and A
Value Releasing Braking Energy Description
It is used when calculated value of maximum braking

0 Built-in energy > maximum braking energy absorbed by
capacitors and calculated value of braking power < built-in
regenerative resistor power
It is used when calculated value of maximum braking

N . .

1 Using external braking resistor energy = maximum braking energy abso.rbed by -
capacitors and calculated value of braking power > built-in
braking resistor power

. . It is used when calculated value of maximum braking
No braking resistor, rely on . .

2 . . energy < maximum braking energy absorbed by

capacitance absorption ;
capacitors

Please refer to "6.1.7 Brake Settings" to select the appropriate braking method.

F01.17

(TR Power of external braking resistor Property Durl_n e o -
name running mode
Setting 065535 | wmit | w | EMECIVe | cdise | Default 0
range time

It sets the power of the external braking resistor of a certain type of drive.
Note: The external braking resistor power [F01.17] cannot be less than the calculated

value of braking power .

F01.18

LRIl Resistance of external braking resistor [ Property Durlp & (] -
name running mode
SEing 1~65535 Unit Q Eff.ectlve Immediate Default 0
range time

It sets the resistance of external braking resistor of a certain type of drive.

When calculated value of maximum braking energy > maximum braking energy
absorbed by capacitors and calculated value of braking power > built-in braking resistor
power, need to use external braking resistor.

When the setting of [F01.17] is too large, Er.400 (Main circuit overvoltage) will be
detected;when the value of [F01.17]is less than the value of[F01.11], AL.403 will occur (the
external braking resistor is too small) and will damage the drive if you continue to use it.
The external braking resistor and the built-in braking resistor cannot be used at the same
time! When using an external braking resistor, remove the short wiring between the
terminals "RB" and "B" and connect the two ends of the braking resistor to "(+)" and "B"

respectively.
TRy Parameter operation control Property At stop (] -
name mode
F01.19 - -
Sty 0~2 Unit Q Eff.ectlve Immediate Default 2
range time
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Description of parameters

Value Operation Description
0 All parameters are allowed to be modified -
) Except for this parameter, all other parameters are not -
allowed to be modified.
2 Except for the FOO group parameters, all other parameters -
are allowed to be modified.
(TR Parameter initialization Property At stop o -
name mode
F01.20 - -
Setting 0~5 Unit B Eff.ectlve Powq—on Default 0
range time again
It is used to restore parameter default setting or clear fault records.
Value Operation Description
0 No operation -
) Except the motor parameters, all other parameters Does not include FOO and F17 parameters
are restored to the factory defaults.
2 The fault record is restored to the factory value. Only F17 group
3 All parameters are restored to factory defaults Does not include group FOO

If necessary, please use our driver debugging platform software or parameter copyer to

back up and download the parameters except [FO0 Group].

Haranety Content of monitor status C-0 Property Durl_n 8 (Clomix] -
name running mode
F01.21 - -
SHIgE 0~66 Unit - Eff.ectlve Immediate Default 0
range time
Haranety Content of monitor status C-1 Property Durl}q 5 G -
name running mode
F01.22 N 5
St 0~66 Unit - Eff.ectlve Immediate Default 3
range time
Ty Content of monitor status C-2 Property Durlp & (G -
name running mode
F01.23 N N
St 0~66 Unit - Eff'ecnve Immediate Default 4
range time
(ROIRGL Content of monitor status C-3 Property Durlﬁ & (] -
name running mode
F01.24 . 5
Sty 0~66 Unit - Eff.ectlve Immediate Default 5
range time
LRIl Content of monitor status C-4 Property Dur1.n & (i) -
name running mode
F01.25 . -
SEing 0~66 Unit - Eff.ectlve Immediate Default 14
range time
(TR Content of monitor status C-5 Property Dun_n e o -
name running mode
F01.26 - 5
Sl 0~66 Unit - Eff.ectlve Immediate Default 50
range time

Above parameters decide the display of servo drive LED digital tube under monitor
mode.0~66 corresponds with [F10.00]~[F10.66].
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Description of parameters

Ty Panel display refresh rate Property Durlp & (G -
name running mode
F01.27 : :
Sty 1~20 Unit 10ms Eff'ectlve Immediate Default 4
range time
It is used to improve the display effect of the servo drive LED digital tube. The smaller
the parameter, the faster the response.
Haranety Bus voltage adjustment factor Property Durl_n 8 (Clomix] -
name running mode
F01.28 - -
Setting | 9001100 | wnmit | - | EECVe | pediate | Default 1.000
range time
The bus voltage can be adjusted by this parameter to make the drive bus voltage
detection match the actual.
Parameter Encryption time Property Durlpg Control R
name running mode
F01.29 - -
SEAITg 0~65535 unit | B | Efeeve  ediate | Default 0
range time

When the value of [F01.29>1], the encryption is valid. When the drive running time
[F10.19] exceeds the time defined by [F01.29], the drive will stop according to the set stop

mode, and the keyboard display A-408.

Drive can start again only after decrypted.

Ty Cooling fan control selection Property Durlp & (G -
name running mode
F01.30 - =i
etting 0~2 Unit - £ 'e Gk Immediate Default 0
range time
Value Cooling fan control selection Description
The drive automatically controls the fan to start and stop based
0 Smart fan .
on the detected temperature and drive status.
1 Always running after It runs continuously after power-on and can be used when the
power-on ambient temperature is high.
5 Fan is forbidden to run Automatically run when the temperature is greater than
75degrees
Parameter . . . Control
name LED warning display selection Property At stop mode PST
F01.31 N N
St 0~1 Unit - Eff'ecnve Immediate Default 0
range time
Value Stop mode Description
0 Immediately output a When a warning occurs, the panel displays the warning code in

warning message

real time.

Do not output warning

messages

The panel only displays Type 1 to Type 3 faults and does not
display Type 4 warnings.
‘When theType 4 of alarm information occurs, the alarm
information is not stored in the F17 group

For details of the Type 4 warning, please refer to "Chapter 9 Troubleshooting".
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Description of parameters

LRIl Fault reset selection Property Dur1.n s (] PST
name running mode
F01.33 - -
SETg 0~1 Unit - Eff.ectlve Immediate Default 0
range time
Value Fault reset selection Remark
0 Fault reset when servo enable is invalid -
1 ‘When the servo enable is invalid and valid, it can be reset. -
8.3 Group F02: terminal input parameters
Eaamcle DI source selection Property Durl_n 5 G -
name running mode
F02.00 - -
SHIgE 0~FF Unit - Eff.ectlve Immediate Default 0
range time
F02.00 valid bit Function name
Bit0 0: DII status is depended on DI1
1: DII status is depended on the Bit0 of F20.00
Bitl 0: DI2 status is depended on DI2
! 1: DI2 status is depended on the Bitl of F20.00
Bit2 0: DI3 status is depended on DI3
1: DI3 status is depended on the Bit2 of F20.00
BiB3 0: DI4 status is depended on DI4
1: DI4 status is depended on the Bit3 of F20.00
Bit 0: DIS5 status is depended on DIS
1: DIS status is depended on the Bit4 of F20.00
Bit5 0: DI6 status is depended on DI6
! 1: DI6 status is depended on the Bit5 of F20.00
Bit6 0: DI7 status is depended on DI7
1: DI7 status is depended on the Bit6 of F20.00
Bit7 0: DIS status is depended on DI
1: DIS status is depended on the Bit7 of F20.00
Ty DII terminal filter time Property Durlp & (Clomie -
name running mode
F02.01 N N
St 0~50 Unit 125us Eff'ecnve Immediate Default 8
range time

By setting the terminal filtering time of DI, the anti-interference ability of the

corresponding terminal is improved, but the longer the filtering time, the slower the

response.
Haranety DI terminal function selection Property Dur1}1 8 (Clomix] -
name running mode
F02.02 N N
Setine 0~63 Unit - Eff.ectlve Immediate Default 1
range time
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Description of parameters

Set the DI function corresponding to the DI1 terminal.

For the DI function, please refer to "DIDO0 Basic Function Definition".

ON (servo system)
DI1 the default assignment isFunIN.1: S-ON.

should be distributed. Otherwise, the servo drive cannot work,

Please refer to the table below for parameter value setting.

Value DI terminal function Value DI terminal function

0 Do not distribute DI function 20 PosStep(enable step amplitude)

1 S-ON (servo enable) 21 Reserved

2 ALM-RST( fault and warning reset) 22 Reserved

3 GAIN-SEL( gain switch) 23 Reserved

4 CMD-SEL( mam and auxiliary operation 24 GEAR_SEL( electronic gear selection)
command switching)

5 DIR-SEL( multi-segment running 25 TogDirSel ( torque command direction
command direction selection) setting)

6 CMD1( multi-segment operation 2% SpdDirSel ( speed command direction
command switching1) setting)

7 CMD2( multi-segment operation 27 PosDirSel ( position command direction
command switching2) setting)
CMD3( multi-segment operation PosInSen ( multi-segment position

8 L 28
command switching3) command enable)

9 S(?:l[;j;n?lsl&;i;gl:;zr;t operation 29 XintFree ( interrupt fixed length release)

10 M1-SEL( mode switchingl) 30 HomeSwitcF (origin switch)

11 Out-Fault (external device fault input) 31 FomingStart (origin return enable)

12| ZCLAMP( zero fixed enable) 3 | XintInFibit (interrupt fixed length

prohibition)

13 INFIBIT( position instruction prohibited) 33 EmergencyStop ( emergency stop )

14 P-OT( positive overtravel switch) 34 ClrPosErr( clear position deviation)

15 N-OT( reverse overtravel switch) 35 Pms?mflb“( pulse command

prohibition)

16 P-CL( positive external torque limit) 36 Plc_Stop (simple PLC pause)

17 N-CL( negative external torque limit) 37 Plc_Reset (simple PLC status reset)

18 JOGCMD+( positive jog) 38 XlntScale (interrupt fixed length trigger)

19 JOGCMD-( reverse jog) - -

Note: [F03.02] Do not set a value not in the above table.

Do not cancel the DI function assignment after assigned a DI function and set the DI
logic to valid.Otherwise the DI function will remain valid! DI1~DI7 belong to ordinary DI,
and the input signal width should be greater than 1ms. DI8 is a fast DI and the input signal
width should be greater than 0.25ms. The DI signal in the oscilloscope of the universal drive
debugging platform is the signal after filtering (the normal DI filter time constant is 1ms, the
fast DI filter time constant is 0.25ms), and the signal whose width is smaller than the filter

time constant is not displayed. When using the interrupt fixed length function, try to use DI8

as the interrupt fixed length trigger switch to improve the response speed.

F02.03

|y DII terminal logic selection Property Dun}q g Conil -
name running mode
Sl 0~4 Unit - Eff.ectlve Immediate Default 0
range time

Set the level logic of the hardware DIl terminal to make the DI function selected by
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Description of parameters

DI1 valid.
Please set the effective level logic correctly according to the host computer and
peripheral circuits. For the input signal width, please refer to the following table.

Value Dl termln:al l‘fglc V\{hen DI Description
function is active
High >3ms
Low
) High Valid
Low
High Valid
Low-
High >3ms
3 Falling edge
Low
Valid
. Valid Valid
4 Rising edge and falling High = o
edge >3ms
Low-

When the low-speed DI is assigned to the servo enable (S-ON) function, the effective
signal width must be greater than the defined time of [F02.01] +1ms.

(TR DI2 terminal filter time Property Durl_n e o -
name running mode
F02.04 N N
SHIgE 0~50 Unit 125us Eff.ectlve Immediate Default 8
range time
Haranety DI2 terminal function selection Property Durlﬁ 8 (Clomix] -
name running mode
F02.05 N 5
St 0~63 Unit - Eff.ectlve Immediate Default 14
range time
Ty DI2 terminal logic selection Property Durlp & (Clomie -
name running mode
F02.06 N -
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
LRIl DI3 terminal filter time Property Dur1.n & (i) -
name running mode
F02.07 . -
SEing 0~50 Unit 125us Eff.ectlve Immediate Default 8
range time
(TR DI3 terminal function selection Property Durl_n e o -
name running mode
F02.08 N P
Setting 0~63 Unit | - etive | i mediate | Default 15
range time
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Ty DI3 terminal logic selection Property Durlp & (Clomie -
name running mode
F02.09 . 5
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
ety DI4 terminal filter time Property Dur1.n & (] -
name running mode
F02.10 . -
SEing 0~50 Unit 125us Eff.ectlve Immediate Default 8
range time
(TR DI4 terminal function selection Property Durl_n e o -
name running mode
F02.11 . .
SHIgE 0~63 Unit - Eff.ecnve Immediate Default 13
range time
Haranety DI4 terminal logic selection Property Durl}q 5 G -
name running mode
F02.12 N 5
St 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Ty DIS terminal filter time Property Durlp & (Clomie -
name running mode
F02.13 . 5
Sty 0~50 Unit 125us Eff'ectlve Immediate Default 8
range time
LRIl DIS terminal function selection Property DurI.n & (i) -
name running mode
F02.14 . -
SEing 0~63 Unit - Eff.ectlve Immediate Default 2
range time
(TR DIS5 terminal logic selection Property Durl_n e o -
name running mode
F02.15 . .
SHIgE 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Haranety DI6 terminal filter time Property Durl}q 5 G -
name running mode
F02.16 N 5
St 0~50 Unit 125us Eff.ectlve Immediate Default 8
range time
Ty DI6 terminal function selection Property Durlp & (Clomie -
name running mode
F02.17 . 5
Sty 0~63 Unit - Eff'ectlve Immediate Default 12
range time
F02.18 | Parameter ‘ DI6 terminal logic selection Property | During ‘ Control -
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name running mode
SHIgE 0~4 Unit - Eff.ectlve Immediate Default 0
range time
TNy DI7 terminal filter time Property Durlp g (G -
name running mode
F02.19 N 5
St 0~50 Unit 125us Eff'ectlve Immediate Default 8
range time
(ROl DI7 terminal function selection Property DurI.n & (Gl -
name running mode
F02.20 . -
SEing 0~63 Unit - Eff.ectlve Immediate Default 31
range time
(TR DI7 terminal logic selection Property Durl_n e o -
name running mode
F02.21 . .
SHIgE 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Haranety DI8 terminal filter time Property Durl}q 5 G -
name running mode
F02.22 N 5
St 0~50 Unit 125us Eff.ectlve Immediate Default 2
range time
Ty DI8 terminal function selection Property Durlp & (Clomie -
name running mode
F02.23 . 5
Sty 0~63 Unit - Eff'ectlve Immediate Default 0
range time
LRIl DIS8 terminal logic selection Property Dur1.n & (i) -
name running mode
F02.24 . e
SEing 0~4 Unit - .e G Immediate Default 0
range time

Set level logic of the hardware DI8 terminal to make the DI function selected by DI8
valid.

DIS is fast DI and the input signal width should be greater than 0.25ms. Please set the
effective level logic correctly according to the host computer and peripheral circuits. For the
input signal width, please refer to the following table.

DI terminal logic when DI
Value .. . Description
function is active

High. >0.25ms
Low
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Description of parameters

Hidh Valid
igh
Low-
High  Valid
2 Rising edge ~0.25ms
Low
High >0.25ms
3 Falling edge
Low
Valid
Rising edge and falling High VAl Valid
4
edge Low —
[RIRETGl i All filter time constant Property Durlp & (G -
name running mode
F02.25 N a
St 0~655.35 Unit ms Eff'ecnve Immediate Default 2.00
range time

Set the software filter time constant for the AIl input voltage signal. By setting
[F02.25], motor command fluctuations due to unstable analog input voltage can be
prevented, and motor malfunction caused by interference signals can be reduced. The
filtering function has no elimination or suppression of zero drift and dead zone.

Parameter Al bias Property Durlpg Control R
name running mode
F02.26 - -
Seyine -5000~5000 | Unit | mv | PV | picdiate | Default 0
range time

zero drift correction.

It sets the AIl actual input the voltage when the driver sampling voltage value is 0 after

Parameter Alldead zone iy Durl_ng Control :
name running mode
F02.27 - -
SEUIE 0~10000 | Unit | mv | EfECHYe |y ediate | Default 100
range time
It sets the All input voltage interval when the drive sampling voltage value is 0.
Relationship Between Sampling Voltage and Al Input Voltage after Filter
No offset With offset (offset > 0)
Sampling Sampling No Offset
voltage voltage After offset
-1ov  (F0227) 1ov  -(FO2.27)
HF0220) - +10V A filtered L] eI 410V A filered
) | :
input voltage Gttt D(;?J&izzs%t;c input voltage
(F0229)
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If sampling voltage is larger than the value defined by [F09.07](default 12.00V) Er.309
(AD sampling overvoltage) will occur.

In torque control, if the torque reference source is analog voltage, refer to “6.4.1”
torque Reference Input Setting for details on the setting of AIl.

Ty AI2 filter time constant Property Durlp & (Clomie -
name running mode
F02.28 : -
S 0~655.35 Unit ms Eff'ectlve Immediate Default 2.00
range time
Parameter AL2 bias iy Durl_ng Control :
name running mode
F02.29 - -
Setting | 5000~5000 | wUnit | mv | Ve | o ediate | Default 0
range time
Parameter AL2 dead zone Property DurlAng Control )
name running mode
F02.30 - -
ST 0~1000.0 Unit | my | EfECtve |y ediate | Default 10.0
range time
Ty Speed corresponding to 10 V Property Durlp & ontrel -
name running mode
F02.31 : -
Kl 0~6000 Unit Rpm Eff'ecnve Immediate Default 3000
range time

It sets corresponding motor speed when sampling voltage is 10 V.

Rotate speed
(rpm)
+(F02.31)

-10V

0 +10V  Sampling voltage
(%)

(F02.31)

Sampling voltage "

Given speed value=
10

(F0231)

When speed feedforward is used and feedforward source is All or AlI2,[F07.15=1 or
2];

When speed reference source is Al in speed control,[F05.00/F05.01=1 or 2];

When speed limit source is Al in torque control,[F06.13/F06.14=1 or 2].
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LRIl Torque corresponding to 10 V Property Dur1.n & (] -
name running mode
F02.32 - N
Sty 1.00~8.00 Unit Times Eff.ectlve Immediate Default 1.00
range time

It sets the torque level corresponding to sampling voltage 10 V.
The torque value is expressed as a multiple of the rated torque of the motor:1.00 time
indicates one time of rated motor torque.

Torque value

+(F02.32)

-10V

0 +10V  Input voltage
(%)

-(F02.32)

Sampling voltage "

Given torque value =
10

(F02.32)

When torque reference source is Al [F06.00/F06.01=1 or 2] in speed control;
When torque limit source is AI [F06.05=1 or 2] in torque control.

8.4 F03 Group:Output terminal parameters

Haranety DOI terminal function selection Property Durl_n 8 (Clomix] -
name running mode
F03.00 - -
SHIgE 0~31 Unit - Eff.ectlve Immediate Default 1
range time

It sets DO1 for the required DO function.For details of DO functions, refer to “DI/DO
Function Definitions”.
The DO functions are described in the following table:

Value DO function Value DO function

0 No function 10 WARN: Warning output

1 S-RDY: Servo ready 11 ALM: Fault output

2 TGON: Motor rotation output 12 Xintcoin: ~Position ~ change on fly
completed

3 ZERO: Zero speed signal 13 HomeAttain: Home attaining output

4 V-CMP: Speed consistent 14 Elec'l-l'omeAttam: Electrical home
attaining output

5 COIN: Positioning completed 15 ToqReacF: Torque reached

6 NEAR: Positioning near 16 V-Arr: Speed reached

7 C-LT: Torque limit 17 DB: DB braking output
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| 8 | V-LT: Speed limit | 18 | CmdOk: Internal reference output |
| 9 | BK: Brake output | - | -
Set [F03.00]to the value recommended in the preceding table. Do not set other value.
The same DO function can be assigned to different DO terminals.

Eaamcle DOL1 logic selection Property Durl_n 5 G -
name running mode
F03.01 - 5
SEI 0~1 Unit - Eff.ectlve Immediate Default 0
range time

It sets the DO1 logic when DO function allocated to DO1 is enabled.

DO1 to DOS5 are low-speed DO terminals and the output signal width is 1 ms at
minimum. The host computer must have correct design and ensure that valid DO logic
change is received.

DO1 Logic when DO1 Transistor

Value Remark
Function Enabled State

High Ims
Low
High
1 High evel orr
Low: Valid

View the setting of [F03.10:DO resource| before receiving DO logic change to check

whether DO output level is determined by the drive status or communication.

Haranety DO2 function selection Property Durlﬁ 8 (Clomix] -
name running mode
F03.02 N -
Sedine 0~31 Unit - Eff.ectlve Immediate Default 5
range time
Ty DO2 logic selection Property Durlp & (G -
name running mode
F03.03 - -
St 0~1 Unit - Eff'ecnve Immediate Default 0
range time
LRIl DO3 function selection Property Dur1.n & (] -
name running mode
F03.04 - 3
Sty 0~31 Unit - Eff.ectlve Immediate Default 3
range time
(RIS DO3 logic selection Property Durl_n e o -
name running mode
F03.05 - e
Sl 0~1 Unit - N ctive Immediate Default 0
range time
F03.06 LTIl DO#4 function selection Property Durlﬁ 5 G -
name running mode
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Sl 0~31 Unit - Eff.ectlve Immediate Default 11
range time
Eaancle DO4 logic selection Property Durlﬁ 5 G -
name running mode
F03.07 N -
Sedine 0~1 Unit - Eff.ectlve Immediate Default 0
range time
(ROIRGL DOS5 function selection Property Durlﬁ & (] -
name running mode
F03.08 - 3
Sty 0~31 Unit - Eff.ectlve Immediate Default 13
range time
(RIS DOS5 logic selection Property Durl}"l e o -
name running mode
F03.09 - 5
Sl 0~1 Unit - Eff.ectlve Immediate Default 0
range time
Haranety DO source selection Property Durl_n 8 (Clomix] -
name running mode
F03.10 N P
SHIgE 0~31 Unit - .e GG Immediate Default 0
range time

It sets whether the logic of DO terminals is determined by the drive status or
communication.

[F03.10] is displayed in decimal on the keypad. After converting to binary,

(DBit(n) = 0 in [F03.10] indicates that DO (n+1) logic is determined by the drive status.

@Bit(n) = 1 in [F03.10] indicates that DO(n+1) logic is determined by communication
[F20.01].

Value Value (Binary) DO logic determined by DO logic determined by
(Decimal) q q q q q q Communication
Bit4 Bit3 Bit2 Bitl Bit0 Drive Status (F20.01) setting
0 0 0 0 0 0 DO1~DOS5 No
1 0 0 0 0 1 DO2~DO5 DOl
31 1 1 1 1 1 No DO1~DO5

Please do not set any other value to [F20.01] except recommended value in the
preceding table.

Be cautious of determining logic of the DO terminal set for function FunOUT.9:BK by
communication

Use DO according to the following procedure.
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Set Set the DO function
F03.00~ | —————————— and DO logic
F03.09
A4 .
Set whether the logic of DO1 to
SetF03.02| —————————— DOS5 is determined by the
drivestatus or communication.

After converting the setting of
F03.01 to binary, if a bit is set
to 1, it indicates that the DO
logic is  determined by

communication.
F20.01 i Set F20.01 |— — — —- The DO logic is determined
Setting invali by communication.

End

(1) [F20.01] is invisible on the keypad and can only be modified via communication.
Bit(n) = 1 in [F20.01] indicates that DO(n+1) logic is valid. Bit(n) = 0 in [F20.01]
E-'_) indicates that DO(n+1) logic is invalid.
(2) The DO output state can be read via monitoring parameter, please refer to

Note .

[F10.06] more for details.
TNy AOL signal selection Property Dur{ng (Clomi -

name running mode

F03.11 - q
St 0~15 Unit - Eff'ecnve Immediate Default 0
range time

It sets the terminal 1 (AO1) output signal.
Value AO1 signal Description

When actual motor speed is 1000 RPM, the AO1 output voltage in
1 V in theory.

The motor speed reference indicates the speed loop input
reference, including:

(DPosition loop output in position control

@Speed reference in speed control

When speed reference is 1000 RPM, AO1 output voltage.

0 Motor speed (1V/1000rpm)

Speed reference
(1V/1000rpm)
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Motor torque reference, including:
Torque reference (DSpeed loop output in position or speed control
2 (1 V/1 time of rated @Torque reference in torque control
motor torque) When torque reference is one time of rated motor torque, AO1 output
voltage is 1 V in theory.
.. i Position deviation without electronic gear ratio
Position deviation - U . .
3 . When position deviation is one reference unit, AO1 output voltage is
(0.05 V/1 reference unit) R
0.05 V in theory.
Position deviation Position deviation with electronic gear ratio
4 . When position deviation is one encoder unit, AO1 output voltage is
(0.05 V/1 encoder unit) R
0.05 V in theory.
L It indicates the motor speed corresponding to the position reference
Position reference o . . ..
5 speed output by each posmon_ loop cyclically in position control: )
(1V/1000 RPM) When speed reference is 1000 RPM, AO1 output voltage in 1 V in
theory.
Positioning Pos?tlomng completed (COIN) signal
6 completed Active: AO1 output voltage is 5 V.
P Inactive: AO1 output voltage is 0 V.
In position control, the output signal of speed feedforward control
7 Speed feedforward corresponds to some speed reference sources.
(1V/1000rpm ) When speed reference of speed feedforward control output is 1000
RPM, AO1 output voltage is 1 V in theory.
8 All voltage AIl sampling voltage
9 Al2 voltage AI2 sampling voltage
10 Output currentl 0~4 times of motor rated current
11 Output current2 0~4 times of drive rated current
12 The output voltage 0~1.2 times motor rated voltage
13 Busbar voltage 0~ 1.5 times of rated busbar voltage
14 Communication given Determined by F20.05.
15 Feedback torque 1V/100% motor rated torque.

Position
instruction

Speed feedforward
control

Electronic Position command |
gear ratio smoothing filter |

Electronic gear ratio

feedback

Position
reference speed

[ toop | [ERaa—

Speed

?
1

Position !

‘ feedback

|

|

|

|

Motor rotate
speed

Encoder feedback

(inverse transformation)

F03.12

Parameter AOL filter time Property Durlpg Control R
name running mode
Sty 0~655.35 Unit ms Eff.ectlve Immediate Default 0
range time

It sets the filter time of AO1.
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Ty AOl1 bias voltage Property Durlp & (Clomie -
name running mode
F03.13 : -
Setting | 14000~10000 | Unit | mv | Ve | ediate | Default 0
range time
It sets the AOIl actually outputs the voltage value after being biased when the
theoretical output voltage is set to OV.
Parameter AOI times iy Durl_ng Control :
name running mode
F03.14 - -
Setting | 99999999 | Unit | Times | FHCCYe | 1inediate | Default 1.00
range time

It sets AOl actually outputs the voltage value after amplification when the he
theoretical output voltage is set to 1V.

Take [F03.11=0] (AO1 output signal is the motor speed) as an example:

When the pre-designed motor speed x varies between +3000 rpm, the AO1 output
voltage ranges from 0 to 5000 mV, then:

3000xk +b = 5000

{ -3000xk +b=0

In the preceding formula, k=0.83, b=2500, Thus F03.13=2500(mV), F03.14=0.83

(time).
TNy AO2signal selection Property Durlp & (Clomi -
name running mode
F03.15 N a
St 0~15 Unit - Eff'ectlve Immediate Default 0
range time
Parameter AO? filter time Property Durlpg Control R
name running mode
F03.16 - N
Sty 0~655.35 Unit ms Eff.ectlve Immediate Default 0
range time
Parameter AO2 bias voltage iy Dun.ng Control :
name running mode
F03.17 - 5
Setting | _15000~10000 | Unit | mv | EECEVe | 1 cdiate | Default 0
range time
Haranety AO2multiplying factor Property Durl_n 8 (Clomix] -
name running mode
F03.18 N N
Setting | 99999999 | Unit | times | THCCYe | 1inediate | Default 1.00
range time
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8.5 F04 Group:Position control parameters

(TR Position reference source Property At stop o P
name mode
F04.00 - e
SHIgE 0~2 Unit - ¢ - Immediate Default 0
range time
It selects the position reference source in position control.
Value Reference source Reference acquisition method
The host computer or other pulse generating device
. generates a position pulse command and inputs it to the
0 Pulse input servo driver through the hardware terminal.
The hardware terminals are selected by F04.03.
The step offset is set by parameter F04.04.
1 Step setting The step settingreference is triggered by the DI function
FunIN.20.
The operation mode of the multi-position function is set by
2 Multi-position the F14 group parameter.
reference A multi-position reference is triggered by the DI function
FunIN.28.

The pulse input is external position reference. The step reference and multi-position

reference are internal position references.

TRy Pulse referenceformat Property At stop (] P
name mode
F04.01 - - -
Setting 0~2 Unit B Eff.ectlve Power of Default 0
range time again
TR Pulse reference inversion Property At stop o P
name mode
F04.02 - e
Selige 0~1 Unit - .e e Immediate Default 0
range time

It sets the input pulse format when the main position reference source is pulse reference

[F04.00=0].

The maximum frequency and minimum time width of the position pulse command

corresponding to different input terminals are as follows:

F04.02 F04.01
reference . Forward pulse Reverse pulse
reference Pulse format Signal . e . e
pulse format settin schematic diagram schematic diagram
inversion &
0 Pulset+ PULSE pULSEW PULSEM
direction SIGN sion = High . I Low
0 Aoh B PULSE Phase A leads the Phase B leads A phase
phase+
hase B 90° 90°
! phase (A phase) P
quadrature SIGN meeabd L PULSEW
pulse 4 times | (B phase) phaseB ==t [ || g High
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C‘N 5 t5 lGiAﬁ th
18
PULSE (CW) el
2 CW+CCW
SIGN (CCW)
o e BRI
CCW t5 15 t6! t5 t5
0 Pulse+ PULSE PlJLSET!:Z?l_\—,_L PULSEW
direction SIGN sign Low sion High
Phase A+ B |PULSE Phase B leads A phase Phase A leads the
. phase (A phase) 90° phase B 90°
quadrature SIGN Phase A—’:‘ ; f‘ | L PLLSE—‘ = SN .
[ e
1 pulse 4 times | (B phase) masesb Ll L | g Low
CW ts th Aﬁ; th t5
PULSE (CW) cew
2 CW+CCW
SIGN (CCW)
cw
CCW t5  t5 t6 | t5 t5
n n Max. Minimum time width/us
nput terminal
frequency t ty ts ty ts t6
High speed pulse input terminal 4Mpps 0.125 0.125 0.125 0.25 0.125 0.125
Differential | 50, 006 1 1 1 2 1 1
Low speed pulse input
input terminal
C‘i’:;z:‘“ 200kpps 25 25 25 5 25 2.5

The rise and fall time of the position pulse reference should be less than 0.1us.

F04.03

Parameter Pulse reference input terminal Control
. Property At stop P
name selection mode
S 0~1 Unit - Eff.ectlve Immediate Default 0
range time

In the position control mode, when the position command source is the pulse command
[F05.00=0], the hardware input terminal is selected according to the frequency of the input

pulse.
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Value Input terminal Hardware interface

Differential input terminal: PULSE+, PULSE-. SIGN+, SIGN-

—
A PULSE+) 7 2000
\/ PULSE- | 6 4&@

SIGN+ 9 2000
J sto F=¢
v

Maximum pulse frequency 500kpps.
0 Low speed Open collector input terminal: PULLFI, PULSE+. PULSE-.
SIGN+. SIGN-

2.4K0Q
opc_ jlo | 2 AK2
PULSE+ 7 D—L 2000
PULSE-J, 6 S@
2.4K0Q
2. 4KQ
SIGN+ | 9 2000
SIGN- | 8 =
_cou- {40

Maximum pulse frequency 200kpps

Differential input terminal: HPULSE+, HPULSE-. HSIGN+,

HSIGN-
7N
il HPULSE+ | 4
. / HPULSE- J\ 3 J>
1 High speed v
i HSIGN+ ), 2
/ HSIGN- . 1 J>
v
\é/

Maximum pulse frequency4Mpps.
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Parameter . Control
1
name step amplitude Property At stop mode P
F04.04 : " pr
Setting | 99999999 | ynie |ROferenc| Bffective |y odiate | Default 50
range € Unit time

Set the total number of position references when the main position command source is
the step amount [F04.00=1].

Motor displacement = F04.04xElectronic gear ratio

The positive and negative of [F04.04] values determine the positive and negative of
motor speed.

Parameter | Position ﬁrsF order low pass filtering sy At stop Control P
name time constant mode
F04.05 - e
S 0~1000.0 Unit ms gctlve Immediate Default 0.0
range time

It sets the first-order low-pass filter time constant of the position reference (Encoder
Unit).

For the position command P, it is a rectangular wave and a trapezoidal wave. The
position reference after the first-order low-pass filtering is as follows:

Input position reference

Position Input position reference  position

reference] First order filtering referencef =3t First order filtering

T Time t ~3r Time t

This function has no effect on the amount of displacement (the total number of position
references).

If the set value is too large, the delay of the response will increase, and the filter time
constant should be set according to the actual situation.

Ty Average filter time constant Property At stop (G P
name mode
F04.06 N ———
ST 0~128.0 Unit ms gctwe Immediate Default 0.0
range time

It sets the average filter time constant of the position reference (Encoder Unit). When
the position reference P is a rectangular wave and a trapezoidal wave, and the positional
reference after the average value filtering is as follows:
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Position reference is a rectangular wave Position reference is trapezoidal
. Input position reference
Position
reforence Average filtering
Pasition Input position reference
reference t Average filtering
— — Time t = Time t
Parameter | Number of position references per Control
. Property At stop P
name motor revolution mode
F04.07
Setting ) Effective Power-on
0~8388608 Unit Pir ) . Default 0
range time again

It sets the number of position references per motor revolution
When [F04.07=0], the parameters of electronic gear ratio 1, 2 and Electronic gear
ratio switching condition setting [F04.17]is valid.

Encoder resolution

When [F04.07#0], Electronic gear ratio A

, The the parameters of

R ] o X F04.07
electronic gear ratio 1, 2 is invalid.
Parameter Electronic gear ratio 1 iy Duri_ng Control P
name (molecule) running mode
F04.09 - - "
Setting | 1073741824 | Unit : Effective | @ cdiate | Defaurt | DePCds on
range time encoder type

For 23-bit encoder, the default is 8388608; for 2500 line encoder, the default value is

10000.

Set the molecule of electronic gear ratio 1 for the position referencedivision frequency

(reference unit).

When[F04.07: Number of position references per motor revolution=0],it is valid.

Parameter Electronic gear ratio 1 During Control
. Property . P
name (denominator) running mode
F04.11 - -
Setting | o 1073741824 | wmit | - | EMCCVe | nediate | Defaure | 10000
range time

Set the denominator of electronic gear ratio 1 for the position referencedivision
Number of position references per motor

frequency(reference unit). When[F04.07 :
revolution=0],it is valid.

Parameter Electronic gear ratio 2 During Control
Property . P
name (molecule) running mode
F04.13 - - "
Setting | 173741824 | Unit - Effective | 1 nediate | Defaure | DePENds O1
range time encoder type

For 23-bit encoder, the default is 8388608; for 2500 line encoder, the default value is
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10000.

Set the molecule of electronic gear ratio 1 for the position referencedivision frequency
(reference unit).

When[F04.07:Number of position references per motor revolution=0], it is valid.

Parameter Electronic gear ratio 1 During Control
. Property . P
name (denominator) running mode
F04.15
Setting Effective .
0~1073741824 | Unit - Immediate Default 10000
range time

Set the molecule of electronic gear ratio 1 for the position referencedivision frequency
(reference unit).
When[F04.07: Number of position references per motor revolution=~0],it is valid.

Parameter Electronic gear }"§110 switching Property At stop Control P
name condition mode
F04.17 . e
Settine 0~1 Unit - .e G Immediate Default 0
range time

Set the electronic gear ratio switching condition:

Value Switching condition Remark

Position reference (reference . .
0 Must set one DI terminal, DI function 24

Unit) =0 and switch after 2.5
u ). an " SW-I ch afler 2. oms (FunIN.24: GEAR_SEL, electronic gear ratio selection )
1 Real-time switching —

When[F04.07: Number of position references per motor revolution=~0],it is valid.

LRIl Position error clear action selection Property At stop o] P
name mode
F04.18 - 5
Sty 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets the conditions for clearing the position deviation.
Position deviation=(Position reference — Position feedback)(Encoder unit)

Value Clear condition Remark
Servo running Servo running
0 Clear positional deviation servo —\S—tli
enable OFF orwhen a fault occurs ervo stop
=
Clear
Servo running Servo running
1 Clear positional deviation servo —\S—tli
enable OFF orwhen a fault occurs crvo stop
— =
Clear
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Clear the position deviation servo
enable OFF or input ClrPosErr
signal by the DI terminal.

Should set 1 DI terminal for DI function 34

(FunIN.34: ClrPosErr, clear position deviation),

The DI terminal is recommended to select the fast DI
terminal and the recommended logic is set to be effective for

edge changes.

DI valid
DI invalid DI invalid
Clear
(Valid on rising edge)
DI valid

DI invalid

(Valid on falling edge)

DI invalid

Clear

If the absolute value of the position deviation is greater than [F09.10: Position
deviation excessive threshold], Er.310 (Excessive position deviation) will occur.

Parameter Positioning comPletlon output Property At stop Control P
name condition mode
F04.19 . -
Settine 0~3 Unit - Eff.ectlve Immediate Default 0
range time

In the position control mode, when the servo is running, the absolute value of the
position deviation is within thesetting value of [F04.20: Positioning completion threshold] ,
the servo can output the positioning completion (FunOUT.5: COIN) signal, and the output
condition of the positioning completion signal can be set through [F04.19].

Value Output condition
0 Absolute value of the position deviation is less than F04.20
1 Absolute value of position deviation is smaller than F04.20 and position reference after filter is 0
2 Absolute value of position deviation is smaller than F04.20 and position reference before filter is 0
3 Absolute value of position deviation is smaller than the value ofposition completed and position
reference is 0, and keep the setting time of F04.22 valid.
Parameter Position deviation threshold of Control
. Property At stop P
name positioning completed mode
F04.20
Setting Encoder | Effective . Determined
1~65535 Unit i Immediate Default
range unit time by encoder

The default value for the 23-bit encoder is 5872, and the default value for the 2500 line

encoder is 7.
Set the threshold for the absolute value of the position deviation when the servo drive

outputs the positioning completion signal (COIN).

Positioning completion signal: DO function 5 (FunOUT.5: COIN, positioning
completion signal).




Description of parameters

Position

deviation

Positioning

pulse

F04.20

Positioning —|
completion signal

Time t

— High electrical

level is valid

The positioning completion signal is valid only when the servo drive is in the position

control mode and in the running state.

Parameter Time threshold of positioning During Control
Property . P
name completed running mode
F04.21 - -
SHIgE 0~30000 Unit ms Eff.ectlve Immediate Default 1
range time

If the position deviation remains smaller than the position deviation threshold of
positioning completed for more than the time set in this parameter, the positioning

completed signal can output the valid state.

TRy Positioning completed holding time Property Durl'ng (] P
name running mode
F04.22 . -
S 0~30000 Unit ms Eff.ectlve Immediate Default 0
range time

It sets the valid time of the positioning completed signal (COIN) signal when
[F04.19=3]. During the time, the positioning completed signal (COIN) signal becomes

invalid if the position reference is not 0.

Parameter Position deviation threshold of Control
. Property At stop P
name positioning near mode
R 1 Encod Eff Depend
etting ~ . ncoder ective . epends on
range 1073741824 Lnit Unit time [mmediate Default encoder type

The default value for the 23-bit encoder is 524280, and the default value for the 2500

line encoder is 600.

Set the threshold for the absolute value of the position deviation when the servo drive

outputs the positioning proximity signal (NEAR).

Positioning proximity signal: DO function 6 (FunOUT.6: NEAR, positioning proximity

signal).
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/(1) The setting of[F04.23] must be larger than that of [F04.20] normally.
(2) [F04.20] (Threshold of positioning completed) indicates thresholdof position
deviation absolute when positioning completed is valid. It is unrelated to
positioning accuracy.

(3) Too large setting of [F07.17] (Speed feedforward gain) or drive running at low
speed will result in small position deviation absolute value. If the setting of
[F04.20] is too large, positioning completed will be always valid. In this case,,

Note could decrease the setting of [F04.20] to improve efficiency of positioning
completed.
(4) On the condition that the setting of [F04.20] is small and position deviation
isalso small, change output condition of positioning completed signal by setting
[F04.19].
Parameter . Control
name Servo pulse output source selection Property At stop mode P
F04.25
Setting 0~2 Unit : Eff.ecnve Power»on Default 0
range time again

It sets the output source of the pulse output port.
The divided output function cannot be used in the full closed loop control mode. At this

time, the divided output terminal is used as the input terminal of the external scale signal.

Value Output source Remark
Encoder ‘When the motor rotates, the encoder feedback signal is divided
A according to the set value of F04.26 and output. When the host
0 frequency-division . L
output computer is used as closed-loop feedback, it is recommended to use the
P encoder frequency-division output mode.
The input pulse command is output synchronously only when
Pulse command F04.00=0.
1 Lo S L
synchronous output ‘When multi-axis servo pulse synchronous tracking is used, it is
recommended to use the pulse command synchronous output mode.
Divided or There is no output at the pulse output terminal. At this time, the
2 synchronized output frequency division output terminal can be used as the input terminal of
prohibited the full-closed external scale signal.

Pulse output hardware terminal:

ligel] Maximum pulse
parameter Output format Output terminal p
frequency
name
A p hase Differential output PAO+. PAO- 0.24Mpps
signal
B phase Differential output PBO+. PBO- 0.24Mpps
signal
Z phase Differential output PZO+. PZO- 0.24Mpps
signal Open collector output PZ-OUT. GND 100kpps

The signal width of the A/B phase pulse is determined by the motor speed, and the
signal width of the Z phase pulse is half the width of the A/B phase pulse signal.
The Z phase signal output polarity is set by [F04.27] (Z Pulse Output Polarity Select).
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Parameter Encoder frequency division pulse Property At stop Control R
name number mode
F04.26 - -
Setting | 35 40000 | wmit | py | Fffective | Poweron |p o e 500
range time again

When [F04.25=0], it is used to set the number of output pulses of the motor's one-turn
pulse output terminal PAO or PBO. After 4 times the frequency, the pulseoutput resolution

is:Pulse output resolution when the motor rotates 1 turn =

(F04.26) X 4

When [F04.25=1], it used to set the divided output coefficient of the command pulse,
and the divided output coefficient is[F04.26=10000].

Parameter . . Control
Z pul tput polarity select At st P
name pulse output polarity selection Property stop mode
F04.27 " 3
Setting 0~1 Unit : Eff.ectlve Powcx:—on Default 1
range time again

It sets the output level when the pulse output terminal Z pulse is active.

L R Forward, pulse output Reverse, pulse output
(Output (Z pulse . ;
. schematic schematic
pulse phase) output polarity)
Phase A advancing phase B by Phase B advancing phase A by
90° 90°
T
0 Phase A ﬁl Phase A— \—l P
Phase B— L L |PhaseB— L \—ﬁ
PhaseZ — L |Phase Z4‘ L
0 Phase A advancing phase B by Phase B advancing phase A by
90° 90°
Phase A~ L—[ | |PhaseA—] L— |-
1
Phase Bm Phase m
Phase 24\_,7 Phase Z‘\_’f
Phase B advancing phase A by Phase A advancing phase B by
90° 90°
0 Phase A—J L—| | |Phase Am
Phase B— LI | L |Phase Bm
Phase Z L |Phase Zg'—\—
! Phase B advancing phase A by Phase A advancing phase B by
90° 90°
. Phase A—J 1 | |PhaseAd — 1—
Phase B—J LI | L |Phase B— \——‘ [
Phase Z | |Phase 24\_,7

For applications where the Z-signal frequency-division output accuracy is high, it is
recommended to use the valid change edge of the Z-signal output.
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Value Z pulse output polarity selection Remark

0 Positive polarity (high level when Z pulse is active) The valid edge is falling edge

1 Negative polarity (low level when Z pulse is active) The valid edge is rising edg

e

F04.28

Parameter - Control
. Frequency division pulse output phase [ Property At stop mode

Setting 0~1 Unit B Eff.ectlve Power-on Default
range time again

0

It sets the phase relationship between the A-phase pulse and the B-phase when u

pulse output function and the motor rotation direction does not change.

sing

Value Output pulse phase Remark

The A phase pulse of the encoder provision-frequency output
pulse advances the phase B pulse by 90°.

0 Ais in ahead of B Phase A m

= =

Phase B 1

The A phase pulse of the encoder provision-frequency output
pulse lags behind the B phase pulse by 90°.

1 A lags behind of B Phase A SN

F04.29

Parameter - Control
Position change on fl At sto
o iti g y Property p S

Setting 0~1 unit | - | Effective | Poweron §pec e
range time again

It sets whether to enable position change on fly.

Position change Value Position change
on fly on fly

0 Disabled 1 Enabled
When the homing function is enabled, the position change on fly signal is shielded.
When the servo motor is running at position change on fly state, the other internal

Value

external position references are shielded.
Once it is disabled, the condition of responding to the other position references is
determined by the setting of [F04.34].

and

F04.30

Parameter | Displacement of position change on By At stop Control p
name fly mode
Setting | o 1073741824 | unie |ReTerenc| Bffective | cdiate | Default 1000
range e unit time

It sets the position reference for position change on fly.
I1f[F04.30], the position changes on fly function is disabled.

Actual position reference (encoder unit) for position change on fly = F04.30 x
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electronic gear ratio.
If position deviation is very large before position change on fly is enabled and the
setting of [F04.30] is too small, the motor will reverse.

IRIRETGl g Constant ?chof";f Osdl:r(:: phanee on Propert; At sto] (G P
name Y property e perty P mode
F04.32 runningcontrolmode
A 0~6000 Unit Rpm Eff.ectlve Immediate | Default 200
range time

It sets maximum motor speed for position change on fly.

Motor speed before Max. speed for q N
5 s s Motor rotating direction for
Value enabling position change position change on ope
position change on fly
on fly fly
<l 1 -
Motor speed before Consistent with motor rotating
0 . e L .
>1 enabling position direction before enabling
change on fly position change on fly
Consistent with motor rotating
1~6000 - Setting of F04.32 direction before enabling
position change on fly
Parameter Acceleration/Deceleration time of Control
. Property At stop P
name position change on fly mode
F04.33 — e
Gl 0~1000 Unit ms 'e Gk Immediate Default 10
range time

It sets the time for motor to accelerate from 0 to 1000 RPM or decelerate from 1000
RPM to 0 for position change on fly.
Thus actual motor acceleration time "t" during position change on fly is:

‘o ‘FO4.32 —motor speed before Interrupting fixed length‘

X ( F 04.33)
1000
Parameter . Control

name Position change on fly unlock Property At stop mode P

F04.34 - -
SHIgE 0~1 Unit - Eff.ectlve Immediate Default 1

range time

It sets whether to unlock position change on fly signal
Value Position chal}ge on fly unlock Remark
signal

0 Disabled After the running of position change on fly is completed, the

servo drive directly responds to the other position references.
After the running of position change on fly is completed, the
servo drive does not respond to the other position references.
1 Enabled After you enable the DI function (FunIN.29: XintFree,
position change on fly unlock), the servo drive can respond
to the other position references.

Set [F04.34=1]normally, Which helps to prevent motor maloperation due to input of
@ interference position reference after positioning of position change on fly is

Note completed.
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Ty Homing enabling method Property Dun’ng (G P
name running mode
F04.35 - 3
ST 0~6 Unit - Eff'ectlve Immediate Default 0
range time

It sets the method of enabling the homing function and trigger signal source.

Remark
Value Trigger source
Homing Signal Source
0 Disabled The homing function is disabled.
1 Input HomingStart signal Home attainin DI function FunIN.31: HomingStart,
from DI to enable homing. s homing function
Input HomingStart 51gn£?1 Electrical home DI function FunIN.31: HomingStart,
2 from DI to enable electrical o X .
.. attaining homing function
home attaining
3 Start homing immediately Home attaining In position molde, power on again, the first
upon power-on servo enable signal
. In position mode, after the servo enable
Perform homing .. .
4 immediatel Home attaining signal returns to zero successfully, Set
Y F04.35=0.
Start electrical home Electrical home h.l position mode, After the servo enable
5 ttainin attainin signal returns to zero successfully, Set
anaining & F04.35=0.
6 Take the current position as Home attainin The signal is not require, After the operation
the origin 5 is successful,set F04.35=0.

For details on the homing function, refer to “6.2.8 Homing”.

Parameter . Control
name Homing mode Property At stop mode P
F04.36 - =i
etting 0~13 Unit - £ 'ecnve Immediate | Default 0
range time

It sets the default motor rotating direction, deceleration point and home for home

attaining:
Homing Mode
Value Homing Deceleration Home Remark
direction Point Home
0 Forward Motor Z signal Motor Z signal -
1 Reverse Motor Z signal Motor Z signal -
2 Forward Home switch Home switch DI function
3 Reverse Home switch Home switch FunIN.30(HomeSwitcF)
4 Forward Home switch Motor Z signal -
5 Reverse Home switch Motor Z signal -
Forward limit L . DI function
6 Forward switch Forward limit switch FunIN.14(P-OT)
Reverse limit . . DI function
7 Reverse switch Reverse limit switch FunIN.15(N-OT)
8 Forward Fot"ward fimit Motor Z signal -
switch
Reverse limit .
9 Reverse . Motor Z signal -
switch
10 Forward Mechanical final Mechanical final limit -
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limit position
position
Me?hanlcal final Mechanical final limit
11 Reverse limit - -
. position
position
Mechanical final
12 Forward limit Motor Z signal -
position
Mechanical final
13 Reverse limit Motor Z signal -
position
Parameter | Searching for the speed of the home Control
name switch signal at high speed R Atstop mode P
F04.37 X p——
Sl 0~3000 Unit | Rpm eCtive | 1 mediate | Default 100
range time

It sets motor speed at searching the deceleration point signal when[F04.36=1/3/4].

It sets maximum motor speed when[F04.36=2/5].

Too small setting of speed will cause too long time on searching home switch signal. In
this case, Er.315 will occur.

Parameter | Searching for the speed of the home Control
name switch signal at low speed Property Atstop mode P
F04.38 - -
Sty 0~1000 Unit Rpm Eff'ectlve Immediate Default 10
range time

It sets motor speed at searching the home signal when [F04.36=1/3/4].

If the motor has been close to home switch, it will immediately search the home at low
speed set in [F04.38] once the homing function is enabled.

[F04.38] should be set as low as you can to avoid mechanical shock at stop.

Parameter Acceleration/Deceleration time of Control
. Property At stop P
name homing mode
F04.39 - -
SEUIE 0~6000 Unit | ms | EMeVe | cdiate | Default 1000
range time

It sets the time for the motor to accelerate from 0 to 1000 RPM or decelerate from 1000
RPM to 0 when[F04.36=1/2/3/4/5].
Thus actual motor acceleration time t during homing is:

F04.
t=F0437, (Fo4.39)
1000
RTENEL Duration limit of homing Property At stop (G P
name mode
F04.40 - .
Setting 0~65535 Unit | ms | EHCVe | ediate | Default 10000
range time

It sets maximum time for searching the home.
If the setting of [F04.40] is too small or the home is not found within the time Er.315
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will occur.
LRIl Mechanical home offset Property At stop o] P
name mode
e 1073741824 Ref ff
etting - q eferenc | Effective .
range | ~1073741824 | UM | cunit Tol| [mmediate [IEDERE 0

It sets motor absolute position value [F10.07] after homing.

It sets the position relationship of mechanical home reference point and mechanical
zero according to the setting of [F04.43].
It sets the displacement of target position from mechanical home reference point when
electrical homing attaining is enabled.

Parameter | Mechanical home offset and action Propert At sto Control P
name after reaching limit switch operty P mode
F04.43 ) q
S 0~3 Unit - Eff.ectlve Immediate Default 0
range time

It sets the offset of mechanical home reference point and mechanical zero and action

after reaching limit switch during the homing operation.

Value and action after r

Mechanical home offset

A

Remark

limit switch

Mechanical home reference Action after reaching
point limit switch

F04.41as coordinate for
homing, trigger homing and
find home reversely after
reaching limit switch

Mechanical zero different from
mechanical homereference point.
After home attaining is
completed, the motor stop at
mechanical home reference point
and the home coordinate is forced
to F04.41.

After the homing enable
signal is sent again, the
servo drive performs
homing reversely

F04.41as relative offset for
homing, trigger homing and
find home reversely after
reaching limit switch

Mechanical zero same as
mechanical home reference point.
After positioning mechanical
home reference point, the motor
continues to move according to
the setting of

H0-36 and then stops.

After the homing enable
signal is sent again, the
servo drive performs
homing reversely.

F04.41as coordinate for
homing, automatically
find zero reversely after
reaching limit switch

Mechanical zero different from
mechanical home reference point. | The servo drive

After home attaining is automatically continues
completed, the motor stops at to perform homing
mechanical home and the home Reversely.

coordinate is forced toF04.41.

F04.41as relative offset
for homing, automatically
find zero reversely after
reaching limit switch

Mechanical zero same as
mechanical home reference point.

After positioning mechanical The servo drive
home reference point, the motor automatically continues to
continues to move according to perform homing reversely.

the setting of
H0-36 and then stops.

After the homing operation (including home attaining and electrical home attaining) is

completed, the absolute motor position [F10.07] is consistent with [F04.41].
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Home attaining completed signal (FunOUT.13: HomeAttain) or electrical home
attaining signal (FunOUT.14: ElecHomeAttain) is output only after [F10.07=F04.41]and is
irrelevant to status of the S-ON signal.

Paramet Position offset in absolute position Control
er name linear mode (low 32 bits) Property At stop mode PST
Fo4.44 Si 2147483648 Encod Effe P
etting - . ncoder ective ower-on
range ~2147483647 Lot unit time again Default 0
Paramet Position offset in absolute position Control
F04.46 er name linear mode (high 32 bits) Property At stop mode PST
’ Setting -2147483648 . Encoder | Effective Power-on
range ~2147483647 Lol unit time again Delault 0

When [F01.01=1] (absolute position linear mode), position offset in absolute position

linear mode equals difference of current encoder absolute position and mechanical position

(encoder unit).
Parameter | Judgment thre_shold of homing with gy Dun_ng Control P
name hit & stop running mode
F04.54 - e
SR 0~1000 Unit rpm .e Bl Immediate Default 2
range time

It sets the speed threshold for judging whether the load reaches the mechanical final

limit position when the homing with hit & stop function is used.

(ROIRGL Torque limit of homing with hit & stop| Property Durl.ng ontrel P
name running mode
F04.55 ) X
Setting 0~300.0 Unit | % | ECVe |y ediate | Default 100.0
range time

It sets the positive/negative maximum torque limit when homing with hit & stop

function is used.
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8.6 F05 Group: Speed control parameters

F05.00

. During
(TR Main speed reference A source Property unng o S
name running mode
SHIgE 0~3 Unit - Eff.ectlve Immediate Default 0
range time

It sets the source of main speed reference A.

Value e e ReferenceAcquisition method
source
0 Digital setting Main speed reference A is set byF05.04.
) AL Main speed reference A is input from AIl. Correspondence between analog
voltage and speed reference is determined byF02.26. F02.27. F02.31.
2 A2 Main speed reference A is input from AI2. Correspondence between analog
voltage and speed reference is determined byF02.29, F02.30, F02.31.
3 Communication The speed reference A source is determined by the communication
given modification F20.02 parameter.
|y Auxiliary speed reference B source Property Dun'n & o S
name running mode
F05.01 - -
Sl 0~4 Unit - Eff.echve Immediate Default 1
range time
It sets the source of auxiliary speed reference B.
Value Qe e ReferenceAcquisition method
source
0 Digital setting Main speed reference A is set byF05.04.
1 Al Main speed reference A is input from All. Correspondence between analog
voltage and speed reference is determined byF02.26. F02.27. F02.31.
2 AR Main speed reference A is input from AI2. Correspondence between analog
voltage and speed reference is determined byF02.29, F02.30, F02.31.
. The auxiliary speed reference B source is planned by the internal multi-step
Multi-speed . .
3 reference speed reference. For the related setting of multi-step speed, please refer to the
F15 group parameters.
4 Communication The speed reference A source is determined by the communication
given modification F20.02 parameter.

The digital given and multi-speed are internal speed references, the AIl and AI2
references are external speed references, and the Al and AI2 hardware interfaces are

Note referred to in Chapter 4 Wiring.
Haranety Speed reference source selection Property Durl_ng (Clomix] S
name running mode
F05.02 - e
SHIgE 0~4 Unit - ¢ ctive Immediate Default 0
range time

It selects speed reference source.
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Value Control mode Remark
0 Main speed The actual input reference source is selected by function code
reference A source F05.00.
1 Auxiliary speed The actual input reference source is selected by function code
reference B source F05.01.
2 A+B Add the reference source selected by function code F05.00 and

F05.01 as the motor speed reference.

Main speed reference A
3 source — Auxiliary
speed reference B source

The reference source selected by function code F05.00 and F05.01 is
subtracted as the motor speed reference.

A/B switchover is implemented through DI function
FunIN.4:Cmd_SEL.

4 A/B switchover FunIN.4(Cmd_SEL) status Speed reference selection
Invalid Main speed Reference A source
Valid Auxiliary speed Reference B source
Haranety Speed reference logic inversion Property Durl_n g (Clomix] S
name running mode
F05.03 . K
SHIgE 0~1 Unit - Eff.ectlve Immediate Default 0
range time

This parameter can be used to set the polarity of the given speed after the main and
auxiliary selections, thus changing the steering of the motor.

Parameter Keypad setting value of speed During Control

Property R S
name reference running mode
F05.04
Setting Effective .
-6000~6000 Unit rpm . Immediate Default 200
range time

It sets the speed reference via [F05.04]when [F05.00]/[F05.01] =1

(ROl Jog speed setting value Property Durl'n & o] PST
name running mode
F05.05 N N
SHIgE 0~6000 Unit | rpm | EHeCtVe | o ediate | Default 100
range time

It sets jog speed reference when DI jog function is used.
DI jog function can be enabled in normal drive running status. It is unrelated to control
mode.

Parameter | Acceleration ramp time constant of During Control
Property . N
name speed reference running mode
F05.06 - :
Sty 0~65535 Unit ms Eff.ectlve Immediate Default 0
range time
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F05.07

Parameter | Deceleration ramp time constant of During Control
) Property . S
name speed reference running mode
Setting 0~65535 Unit | ms | EICVe | ediate | Default 0
range time

It sets the deceleration ramp time constant of speed reference only. The

acceleration/deceleration ramp time constant is determined by parameters in group [F15

Group].

Step Instruction

After the ramp function

is controlled

Speed V

Motor given
speed VI

tl 2 Time t
Actual acceleration Actual deceleration
time time
[F05.06]: Time for speed reference to accelerate from 0 to 1000 RPM.
[F05.07]: Time for speed reference to decelerate from 1000 RPM to 0.
Thus, actual acceleration/deceleration time calculation formulas are asfollows:
Actual acceleration time t, = Wx Speed reference acceleration ramp time
Actual deceleration time t, = Wx Speed reference deceleration ramp time
Ty Maximum speed threshold Property Dun’ng (G PST
name running mode
FOs08 o
Gl 0~6000 Unit Rpm 'e Gk Immediate Default 4500
range time
TRy Forward speed threshold Property Durl'n & (] PST
name running mode
F05.09 . —
S 0~6000 Unit | Rpm eetive | 1 mediate | Default 4500
range time
TR Reverse speedthreshold Property Dun_n e o PST
name running mode
F05.10 - o
Sl 0~6000 Unit | Rpm ective | 1 mediate | Default 4500
range time

It sets speed reference limit in speed control. The speed reference limit sources are as

follows:
[F05.08]: It sets both the positive and negative speed limits of speed reference. If speed
reference exceeds the setting of[F05.08] , the speed reference will be limited as this value.

[F05.09]: It sets the positive speed limit. If positive speed reference exceeds the setting
of [F05.09], the reference will be limited as this value.
[F05.10]: It sets the negative speed limit. If negative speed reference exceeds the
setting of  [F05.10], the reference will be limited as this value.

Max. motor speed (default limit) is determined by motor model.
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Maximum
motor speed

Speed reference

Maximum motor speed

Maximum speed threshold F05.08

Forward speed threshold F05.09

Maximum speed threshold F05.08

Reverse speed threshold F05.10

Maximum motor speed

Thus, motor speed in positive/negative direction is limited as below:
| Positive speed limit | <<min {maximum motor speed, F05.08, F05.09}
| Negative speed limit| <min {motor rotational speed, F05.08, F05.10}

Parameter Speed threshold for zero speed During Control
Property . S
name clamp running mode
F05.11 N N
SHIgE 0~6000 Unit | Rpm | THeCHVE |\ cdiate | Default 10
range time

The zero fixed function means that when the zero fixed DI signal FunIN.12 (ZCLAMP)
is valid in the speed control mode, when the speed command amplitude is less than or equal

to [F05.15]Value, the servo motor enters the zero speed lock state, the speed reference is
invalid; if the speed reference amplitude is greater than [F05.11], the servo motor exits the

zero speed lock state, and the servo motor continues to run according to the currently input

speed reference.

If the zero fixed DI signal FunIN.12 (ZCLAMP) is invalid, the zero speed fixed function

is invalid. Speed V
Zero fixed speed|
threshold
F05.11
Time t
Zero fixed FunIN.12
ZCLAMP
ON OFF
Zero fixed function (ON OFF ON OFF
RPN Speed threshold of motor rotation Property Durl'ng (i) PST
name running mode
F05.12 - p—
Selige 0~1000 Unit | Rpm ective | | mediate | Default 20
range time

324




Description of parameters

When the absolute value of the filtered actual motor speed reaches [F05.12: Motor
rotation speed threshold], the motor can be considered to rotate. At this time, the servo
drive can output a motor rotation (FunOUT.2: TGON) signal to confirm that the motor has
rotated. Conversely, when the absolute value of the filtered actual motor speed is less than
[F05.12], the motor is considered not to rotate.

The judgment of the motor rotation (FunOUT.2: TGON) signal is not affected by the
drive operating state and control mode.

Speed V

F05.12

Time t

- (F05. 12)

Motor rotation output
FunOUT.2
TGON

OFF ON OFF ON OFF

Note:

In the above figure, ON means that the motor rotation DO signal is valid, and OFF
means that the motor rotation DO signal is invalid.

The filter time constant for the actual motor speed can be set by [F05.16: Speed DO
filter time constant].

(TR Threshold of speed consistent signal | Property Dun_n e o S
name running mode
F05.13 - -
SR 0~100 Unit Rpm Eff.ectlve Immediate Default 10
range time

In the speed control mode, when the deviationabsolute value between the actual servo
motor speed and the speed reference after filtering meets a certain threshold [F05.13], it is
considered that the actual motor speed reaches the speed command value, and the output
speed of the drivecan be consistent (FunOUT.4: V-Cmp) signal. Conversely, if the deviation
absolute value between the filtered servo motor actual speed and the speed command
exceeds the threshold, the speed coincidence signal is invalid.

The speed is consistent (FunOUT.4:V-Cmp) signal is always inactive when the drive is
in non-operational or non-speed control mode.

The filter time constant for the actual motor speed can be set by [F05.16: Speed DO
filter time constant].

Speed reference

Speed V| Speed feedback
/ F05.13 Set Threshold
[ }
[ T‘ - - - = = = = 1
(o
o
| |
T i Time t
Servo‘ | Servo Running Servo
stop | ‘ stop

Consistent speed  OFF | | OFF ON OFF
FunOUT.4

V-CMP ON 395
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E-‘_, ON represents the speed and speed consistent DO signal is valid, OFF represents the

speed consistent DO signal is nvalid.

Note
arametey Threshold of speed reached signal Property Dur{ng (Clomix] S
name running mode
F05.14 - -
SHIgE 10~6000 Unit | Rpm | EffeCiVe | pcdiate | Default 1000
range time

When the absolute value of the actual servo motor speed exceeds a certain threshold
[F05.14], the actual servo motor speed is considered to reach the expected value. At this
time, the servo drive can output the speed arrival (FunOUT.16: V-Arr) signal. Conversely, if
the absolute value of the actual servo motor speed after filtering is not greater than this value,
the speed arrival signal is invalid.

The judgment of the speed arrival (FunOUT.16:V-Arr) signal is not affected by the
operating state of the drive and the control mode.

Speed reference

Speed V Speed feedback

F05. 14

Time t

~(F05. 14)

|
-
|
Speed arrival output |
FunOOT 19 OFF o OFF o @

(1) ON means that the speed arrival DO signal is valid, and OFF means that the
E speed arrival DO signal is invalid.

(2) The filter time constant for the actual motor speed can be set by [F05.16: Speed
DO filter time constant].

Note
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Parameter Threshold of zero speed output During Control
. Property . S
name signal running mode
F05.15 - -
SHIgE 1~6000 Unit | Rpm | EffeCiVe | o cdiate | Default 10
range time

When the absolute value of the actual servo motor speed after filtering is less than a
certain threshold [F05.15], the actual servo motor speed is considered to be near static. At
this time, the servo driver can output the zero speed (FunOUT.3: V-Zero) signal. Conversely,
if the absolute value of the actual servo motor speed after filtering is not greater than this
value, the motor is considered to be not at rest and the zero speed signal is invalid.

The judgment of the zero speed (FunOUT.3: V-Zero) signal is not affected by the
operating state of the drive and the control mode.

Speed V
F05. 15
Time t
(F05. 15)|
Zero speed OFF ON OFF
FunOUT3 —m—«——
ZERO

(1) ON means the zero speed DO signal is valid, and OFF means the zero speed DO

E_‘_) signal is invalid.

Note

(2) The filter time constant for the actual motor speed can be set by [F05.16: Speed
DO filter time constant].

Barameter Speed DO filter time constant Property Dur{ng (Clomix] -
name running mode
F05.16 ) )
Setting 0~50000 | Unmit | Ms | EHCCVe | 1 cdiate | Default 10.00
range time
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Set the low-pass filter time constant for the speed feedback and speed information
corresponding to the position reference.

The [F05.16] can be set to determine the speed-dependent DO output for the speed
feedback signal (motor rotation signals TGON, speed coincidence V-CMP, speed reaches
V-ARR, zero speed signal ZERO). For the description of 4 DO signals, please refer to
"6.3 .5 speed related DO output function".

The filter time constant when the position reference is converted into speed information
can be set by [F05.16].

8.7 F06 Group: Torque control parameter

Ty Main torque reference A source Property Dur{ng (Clomie T
name running mode
F06.00 N N
St 0~3 Unit - Eff'ecnve Immediate Default 0
range time
It sets the main torque reference A source.
Value Reference source Reference acquisition method
0 Digital given Torque reference A source is set by F06.03

Torque reference A is input from AIl. Correspondence between voltage
1 All input from AlIl and speed reference is determined by F02.26. F02.27.
F02.32. For details, refer to “6.4.1 Torque Reference Input Setting”.
Torque reference A is input from AI2. Correspondence between voltage
2 Al2 input from AI2 and speed reference is determined by F02.28. F02.29.
F02.32. For details, refer to“6.4.1 Torque Reference Input Setting”.

3 Communication given The torque reference A source is set by F20.03.
Parameter . During Control

Auxiliary Torque reference B Source | Property K T

name running mode
F06.01
Setting Effective R
0~3 Unit - . Immediate Default 1

range time

It sets the torque reference source of the auxiliary torque reference B.

Value Reference source Reference acquisition method

0 Digital given Torque referenceB source is set by F06.03

Torque reference B is input from All. Correspondence between voltage
1 All input from AIl and speed reference is determined by F02.26. F02.27,
F02.32. For details, refer to “6.4.1 Torque Reference Input Setting”.

Torque reference B is input from AI2. Correspondence between voltage
2 Al2 input from AI2 and speed reference is determined by F02.28. F02.29.,
F02.32. For details, refer to“6.4.1 Torque Reference Input Setting”.

3 Communication given The torque referenceB source is set by F20.03.

E_'_’ The digital given belongs to the internal torque reference, the AIl and AI2 references
belong to the external torque references, and the AIl and AI2 hardware interfaces
Note refer to "Chapter 4 Wiring".
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Eaancle Torque reference selection Property Dur{ng G T
name running mode
F06.02 - -
Setting 0~3 Unit - Effective | 1 cdiate | Default 0
range time
It set torque reference source.
Value Control mode Remark
0 Main speed The actual input reference source is selected by function code F06.00.
reference A source
1 Auxiliary speed The actual input reference source is selected by function code F06.01.
reference B source
2 A+B Add the reference source selected by function code F06.00 and F06.01 as
the motor speed reference.
Main speed
3 reference A source The reference source selected by function code F06.00 and F06.01 is
— Auxiliary speed subtracted as the motor speed reference.
reference B source
A/B switchover is implemented through DI function FunIN.4:Cmd_SEL.
FunIN.4(Cmd_SEL) status Speed Reference Selection
4 A/B switchover Invalid Main speed
reference A source
Valid Auxiliary speed
reference B source
LRIl Torque reference logic inversion Property Durl'n g o] T
name running mode
F06.03 - N
Sty 0~1 Unit - Eff.ectlve Immediate Default 0
range time

and auxiliary selections.

This parameter can be used to change the polarity of the torque reference after the main

Haranety The setting value of torque reference | Property Dur{ng (Clomix] T
name running mode
F06.04 - -
Setting | 30003000 | wnit | % | EECVe | pnediate | Default 0
range time
When [F06.00] or [F06.01] =1, set the required torque reference value via [F06.04].
100.0% corresponds to 1 time of motor rated torque.
TR Torque limit source Property Dun’n & o PST
name running mode
F06.05 . -
Sl 0~3 Unit - Eff.ectlve Immediate Default 0
range time

It set torque limit source. For details, please refer to “6.4.3 Torque reference limit”
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Value Torque limit source Value Torque limit source
0 Positive and negative internal torque limit 2 T-LMTas an external torque limit input
. . L Switchover between internal
Positive and negative external torque limit . i o
1 i 3 positive/negative torque limit and
(Via P-CL,N-CL) L .
T-LMT torque limit (Via P-CL, N-CL)

(&

The torque limit function is valid for position, speed, torque, and hybrid control

modes.
Note
TR T-LMT selection Property Dun_n e o PST
name running mode
F06.06 - -
SHIgE 0~1 Unit - Eff.ectlve Immediate Default 0
range time

When the external torque limit enable [F06.07=2/3/4], select the analog input channel
of torque limit value:

Value Reference source Remark
0 Al Analog channel Al is used as the external torque limit value input source,
and 10V corresponds to 3 times the motor rated torque.
Analog channel AI2 is used as the external torque limit value input source,
1 A2 .
and 10V corresponds to 3 times the motor rated torque.
(ROIRGL Internal positive torque limit Property Durl.ng ontrel PST
name running mode
F06.07 — e
etting 0.0~3000 | Unit | % eCtive | Jmediate | Default | 300.0
range time
TR Internal negative torque limit Property Dun_n e o PST
name running mode
F06.08 - e
Setting | 03000 | Uit | % ective | 1 mediate | Default | 300.0
range time

corresponds to one time of rated motor torque.

(&

It sets the internal positive/negative torque limit value when [F06.05=0 or 3]. 100.0%

(1) If the setting of [F06.07]. [F06.08] is too small, insufficient torque may occur
during acceleration/deceleration of servo motor.
(2) If the setting exceeds maximum torque of the servo drive and servo motor, actual

Note torque will be limited within the maximum torque.
(3) For final torque limit, refer to“6.4.3 torque reference limit”.
TR Positive external torque limit Property Dun_n e o PST
F06.09 name running mode
Setting 0.0~300.0 | Unit | % Effective | Immediate Default 300.0
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| range | | | time
[RIRETGl i Negative external torque limit Property Dun.n & ontrel PST
name running mode
F06.10 - -
SEAITg 00~3000 | wUnit | % | EMCCVe | nediate | Default 3000
range time

It sets the external positive/negative torque limit value when [F06.05=1]. 100.0%
corresponds to one time of rated motor torque. For final torque limit, refer to “6.4.3 torque

reference limit”.

Parameter . During Control
Torque compensation Property X T
name running mode
F06.11 N A
Setting 0.0~150.0 Unit % Effective | | ediate | Default 0.0
range time

It sets the amount of torque compensation. It is usually necessary to adjust the torque
compensation when the torque loss caused by the mechanical loss of motor is large.
not necessary to set the value. When the value is 100%, it corresponds to
the rated torque of the motor. When the given torque is less than 1.1% of the rated torque,
the torque compensation amount defined by [F06.11] is invalid.

General

ly, it is

TNy Torque compensation cutoff speed Property Durlp & onirel T
name running mode
F06.12 - A
Kl 0~6000 Unit | Rpm | FHECHYE | o cdiate | Default 1000
range time

When the motor speed exceeds the speed defined by [F06.12], the torque compensation
amount defined by [F06.11] is 0. The actual compensation torque decreases linearly
between the motor speed from 0 to the speed defined by [F06.12].

Parameter | Torque control forward speed limit During Control
. Property . T
name source selection running mode
F06.13 N -
SHIgE 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets the speed limit source for the forward rotation of the motor in torque control

mode.

After the speed limit is set, the actual motor speed will be limited to the speed limit.
After reached the speed limit, the motor runs at constant speed limit.

Value Limit resource Description
0 Determined by F06.15 The forward speed limit is determined by F06.15.
The forward rotation speed limit is determined by AlIl, and the
1 All correspondence between the analog voltage and the speed limit
value is set by function codes F02.26, F02.27, and F02.31.
The forward rotation speed limit is determined by AI2, and the
2 A2 correspondence between the analog voltage and the speed limit
value is set by function codes F02.26, F02.27, and F02.31.
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Parameter Torque control reverse speed limit During Control
. Property . T
name source selection running mode
F06.14 - N
S 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets the speed limit source for motor reversal in torque control mode.
After the speed limit is set, the actual motor speed will be limited to the speed limit.
After reached speed limit, the motor runs at constant speed limit.

Value Limit resource Description

0 Determined by F06.16 The forward speed limit is determined by F06.16.

The forward rotation speed limit is determined by All, and the
1 All correspondence between the analog voltage and the speed limit
value is set by function codes F02.26, F02.27, and F02.31.

The forward rotation speed limit is determined by AlI2, and the
2 A2 correspondence between the analog voltage and the speed limit
value is set by function codes F02.26, F02.27, and F02.31.

(TR Torque control forward speed limit Property Dun_n e o T
name running mode
F06.15 - -
SHIgE 0~6000 Unit | Rpm | EffeCVe | i ediate | Default 3000
range time
Haranety Torque control reverse speed limit Property Dur{ng (Clomix] T
name running mode
F06.16 — s
etting 0~6000 Unit | Rpm | EffeCiVe | pcdiate | Default 3000
range time

It sets the speed limit digital given value in torque mode.

E_v—’ For torque limit in torque mode, see "6.4.4 Speed Limit in Torque Mode".
Note

TR Base value for torque reached Property Dun’n & o PST
name running mode
F06.17 - p——
Setting 0.0~3000 | Unit | % eetive | i mediate | Default 0.0
range time
LTIl Torque reached valid value Property Durl_ng (Clomix] PST
name running mode
F06.18 - e
Setting | 03000 | unmit | % ective | 1 mediate | Default 200
range time
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Ty Torque reached invalid value Property Dun’ng (G PST
name running mode
F06.19 - -
Setting | 03000 | wmit | o | FECVe | pnediate | Default 100
range time

The torque arrival function (FunOUT.15: ToqReacF, torque arrival) is used to
determine whether the actual torque reference reaches the torque reaching effective value
interval. When the interval is satisfied, the drive can output the corresponding DO signal for
use by the host computer.

A:Actual torque reference
Actual Torque T B:Torque reaches the reference value F06.17
R C:Torque reaches valid value F06.18
B+C|— D:Torque reaches an invalid value F06.19
Actual torque
B+D reference
B
0 ..
B Time t
- (B+D.
~(B+C),
Torque arrival output (pp ON OFF ON OFF
FunOUT.18 -
ToqReach

Actual torque reference (can be viewed by [F10.02]: A;

Torque reaches the reference value[F06.17]: B;

Torque reaches the valid value [F06.18]: C;

Torque reaches invalid value[F06.19]: D;

Where C and D are offsets on a B basis.

Therefore, when the torque reaches the DO signal from inactive to active, the actual
torque reference must satisfy: [A[>B+C

Otherwise, the torque reaching DO signal remains inactive.

Conversely, when the torque reaches the DO signal from active to inactive, the actual
torque reference must satisfy: [A|<B+D

Haranety Speed limited window in torque mode | Property Dur{ng (Clomix] T
name running mode
F06.20 N q
Setting 0~1000 Unit | Ms | EfCtve | cdiate | Default 1
range time

In the torque mode, the absolute value of the actual speed of the servo motor exceeds
the speed limit value (refer to "6.4.4 Speed limit in torque mode"), and when the time
reaches [F06.40], the actual speed of the servo motor is considered to be limited. The servo
drive can output a speed limited (FunOUT.8:V-LT) signal. Conversely, if either condition is
not met, the speed limited signal is invalid.

The speed limited (FunOUT.8: V-LMT) signal is judged only in the torque mode and
servo operation.
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Speed
Feedback F06.20
S dV‘ Speed Seti -
pec Limit Value ettings window
N I B = —
L —
Lo |
Lo |
I \
~ o I : } >l Time t
Servo Servo running | | Servo
sto “to
Speed limited P [ lon | ON p
FunOUT.8
V-LT OFF OFF OFF

Ef—’ ON means the speed limited DO signal is active, and OFF means the speed limited

DO signal is invalid.
Note
Parameter . . Control
name Gravity load detection value Property At stop mode PS
F06.21 - -
Setting | 30003000 | Unit % Effective | 1 mediate | Default 0.0
range time

Enter the [F12.16] parameter and press the UP button to open the Z-axis gravity load
identification function. After the successful identification, the keyboard displays stable
gravity detection value; the identification condition is that the servo is enabled and the brake
is open, the input reference is 0 and the speed is less than 10 rpm., for a few seconds, after
the successful identification, the result is saved in the [F06.21] function code, and this value
can also be set manually.
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8.8 F07 Group: Gain parameters

Parameter . During Control
name Speed loop gain Property running mode PS
F07.00 - -
Setting | 110000 | wvnit | mz | EECVC | nediate | Default 25.0
range time

It sets proportional gain of speed loop.

This parameter determines response of speed loop. The larger the setting is, the quicker
response will be. But too large setting may cause vibration.If position loop gain need be
increased in position control, it is necessary to increase speed loop gain simultaneously. The
speed loop gain is only Unity in Hz if the load inertia is accurate.

Parameter Time cor}stant of speed loop Property Durl_ng Control PS
name integration running mode
F07.01 - 5
Setting | 365120 | wnit | ms | EMCVe | pncdiate | Default | 3183
range time

It sets the time constant of speed loop integration.
The smaller the setting is, the better integration effect will be obtained and the
deviation value at stop will be close to 0 more quickly.

|y Position loop gain Property Dun'n & Comiz] P
name running mode
F07.02 - -
Setting | 015700 | Unit | raws | ETCHVC | jnediate | Default 400
range time

It sets proportional gain of position loop.

This parameter determines response of position loop. A large position loop gain can
reduce positioning time. But too large setting may cause vibration.

[F07.00]. [F07.01]. [F07.02] and [F07.12](Time constant of torque reference filter) are
called the 1st gain.

LRIl 2nd gain of speed loop Property Dun'n g o] PS
name running mode
F07.03 . -
Setting | 1 _1000.0 | wvnit | mz | ECYVC | nediate | Default 400
range time
Parameter 2nd time c_onstant pf speed loop gy Dun_ng Control PS
name integration running mode
F07.04 - -
Setting | 365120 | Unit | ms | PECVe | ediate | Default 400
range time
Eaancle 2nd gain of position loop Property Dur1}1 & Conirel P
name running mode
F07.05 - -
Seuine 0.0~1570.0 | Unit | radss | PV | poicdiate | Default 64.0
range time

It sets the 2nd gain of position loop and speed loop. [F07.03]. [F07.04]. [F07.05] and
[F07.13] (2nd time constant of torque reference filter) are called the 2nd gain.
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For details on gain switchover, refer to “7.4.2 Gain Switchover”.

|y 2nd gain mode setting Property Dun’n & Comiz] PST
name running mode
F07.06 - -
Sl 0~1 Unit - Eff.ectlve Immediate Default 1
range time
It sets switchover mode of the 2nd gain.
Value 2nd Gain Mode
1st gain fixed.
0 P/PI of speed control is switched over via DI function FunIN.3: GAIN_SEL.
GAIN_SEL invalid: PI control
GAIN_SEL valid: P control
1 1st gain (F07.00~F07.02,F07.12) and 2nd gain(F07.03~F07.05,F07.13) switchover is valid,The
switching condition isF07.07.
(TR Gain switchover condition Property Durl_n & Coiz] PST
name running mode
F07.07 - -
Selige 0~10 Unit - Eff.ectlve Immediate Default 0
range time
It sets the condition for gain switchover:
Value Gain sw1.t?hover Remark
condition
0 Fixed at 1st gain Fixed at 1st gain
The gain is switched over by using the GAIN-SEL signal.
GAIN-SEL signal invalid: 1st gain (F07.00~F07.02, F07.12)
1 Switchover via DI GAIN-SEL signal valid: 2nd gain (F07.03~F07.05, F07.13)
If the GAIN-SEL signal cannot be allocated to a DI terminal, always use the
Ist gain.
‘When absolute value of torque reference exceeds (level + hysteresis, %) in the
Ist gain, the drive switches over to the 2nd gain.
Torque reference .
2 beine laree When absolute value of torque reference is smaller than or equal
& arg to (level — hysteresis, %) and this status lasts within the delay
(F07.08) in the 2nd gain, the drive returns to the 1st gain.
When absolute value of speed reference exceeds (level +
hysteresis, RPM) in the 1st gain, the drive switches over to the
3 Speed reference being |2nd gain.
large When absolute value of speed reference is smaller than or equal
to (level - hysteresis, RPM) and this status lasts within the delay
(F07.08) in the 2nd gain, the drive returns to the 1st gain.
It is valid only in non-speed control.
When absolute value of speed reference change rate exceeds
(level + hysteresis, 10 RPM/s) in the 1st gain, the drive switches over to the
Speed reference .
4 change rate bein; 2nd gain.
lar Cg £ When absolute value of speed reference change rate is smaller than or equal to
g (level — hysteresis, 10 RPM/s) and this status last within the delay (F07.08) in
the 2nd gain, the drive returns to the 1st gain.
The drive always uses the 1st gain in speed control.
5 Speed reference ‘When absolute value of speed reference exceeds (level — hysteresis, RPM) in
high-speed/low-speed |the 1st gain, the drive starts to switch over to the 2nd gain and the gain
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thresholds

changes gradually. When absolute value of speed reference exceeds (level +
hysteresis, RPM), the drive completely switches over to the 2nd gain.
When absolute value of speed reference is smaller than (level +

hysteresis, RPM) in the 2nd gain, the drive starts to return to the

Ist gain and the gain changes gradually. When absolute value of speed
reference reaches (level — hysteresis, RPM), the drive completely returns to
the 1st gain.

Position deviation
being large

It is valid only in position control and full closed-loop control.

When absolute value of position deviation exceeds (level + hysteresis,
encoder unit) in the 1st gain, the drive switches over to the 2nd gain.

When absolute value of position deviation is smaller than (level - hysteresis,
encoder unit) and this status lasts within the delay (F07.08) in the 2nd gain,
the drive returns to the Ist gain.

The drive always uses the 1st gain if the drive is not in position control or full
closed-loop control.

Position reference
available

It is valid only in position control and full closed-loop control.

‘When position reference is not 0 in the 1st gain, the drive switches over

to the 2nd gain.

When position reference is 0 and this status lasts within the delay (F07.08) in
the 2nd gain, the drive returns to the Ist gain.

The drive always uses the 1st gain if the drive is not in position control

or full closed-loop control.

Positioning
completion

It is valid only in position control and full closed-loop control.

‘When positioning is not completed in the 1st gain, the drive switches
over to the 2nd gain.

When positioning is not completed and this status lasts within the delay
(F07.08) in the 2nd gain, the drive returns to the 1st gain.

The drive always uses the 1st gain if the drive is not in position control
or full closed-loop control.

Motor speed being
large

It is valid only in position control and full closed-loop control.

‘When absolute value of motor speed exceeds (level + hysteresis, RPM)
in the 1st gain, the drive switches over to the 2nd gain.

When absolute value of motor speed is smaller than or equal to (level -
hysteresis, RPM) and this status lasts within the delay time in the

2nd gain, the drive returns to the 1st gain.

The drive always uses the 1st gain if the drive is not in position control
or full closed-loop control.

Position reference
available + Motor
speed

It is valid only in position control and full closed-loop control.

When position reference is not 0 in the 1st gain, the drive switches over
to the 2nd gain.

When position reference is 0 and this status lasts within the delay (F07.08) in
the 2nd gain, the drive still uses the 2nd gain.

‘When position reference is 0 and the delay (F07.08) is reached, if
absolute value of motor speed is smaller than (level, RPM), the speed
loop integration time constant is fixed at the setting of F07.04 (2nd time
constant of speed loop integration), the drive returns to the Ist gain on
the other aspects. If absolute value of motor speed does not reach (level
- hysteresis, RPM), the speed loop integration time constant returns to
the setting of F07.01 (Time constant of speed loop integration).

The drive always uses the 1st gain if the drive is not in position control
or full closed-loop control.
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Ty Gain switchover delay Property Dun’ng (G PST
name running mode
F07.08 : -
Setting 0~6000 Unit | 125us | EHCVE |y ediate | Default 40
range time
It sets the delay when the servo drive returns to the 1st gain from the 2nd gain.
TR Gain switchover level Property Durl_n e o PST
name running mode
F07.09 . Based on .
Seuine 0~20000 Unit | switchover | ECCtYe | 1 nediate | Default 50
range o time
condition

It sets the level for gain switchover.
Switchover is influenced by both level and hysteresis. For details, see description of
[F07.07]. The unit of gain switchover level varies with switchover condition.

RTENTEL Gain switchover hysteresis Property Dur{ng (Clomi PST
name running mode
F07.10 . Based on .
S 0~20000 Unit | switchover Eff.ectlve Immediate Default 30
range . time
condition

It sets the hysteresis for gain switchover.

Switchover is influenced by both level and hysteresis. For details, see description of
[F07.07]. The unit of gain switchover hysteresis varies with switchover condition.

Note:Please set F07.09>F07.10.

TR Position gain switchover time Property Durl_n e o PS
name running mode
F07.11 - -
SEUIE 0~60000 Unit | 125us | EATCCOVe |y ediate | Default 24
range time

If F07.05 (2nd position loop gain) is much larger than F07.02 (Position loop gain), set
the time of switching over from [F07.02] to [F07.05].
This parameter can reduce the impact of an increase in position loop gain.

Position gain switching time

F07.11 FO7. 11
F07. 05
F07.02
First Second First
Parameter 1st time constant of torque Property Dun_ng Control PST
name reference filter running mode
F07.12 - -
Setting 0~30.00 Unit | ms | EeeVe | cdiate | Default 0.79
range time
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Parameter 2nd time constant of torque During Control
Property R PST
name reference filter running mode
F07.13
Setting Effective R
0~30.00 Unit ms . Immediate Default 0.79
range time

It sets the time constant of torque reference filter.

Low-pass filter of torque reference helps to make torque reference more smooth and
reduce vibration.

Too large setting of this parameter will slow response.

Input position reference

Position Input position First order filtering
reference . . Position
— First order filterin; 3
b v fltering reference =t
T3 Time t -~  Timet

3t

(1) The servo drive provides two torque reference low-pass filters. Filter 1 is used by

default.
E) (2) In position or speed control, gain switchover can be used. Once certain
Note conditions are satisfied, the drive switches over to filter 2. For details on gain
switchover, refer to “7.4.2 Gain Switchover”.

Barameter Inertia ratio Property Dur{ng G PST
name running mode
F07.14 - -
Setting | 0200.00 | Unit | Times | FHCCHYe | [nmediate | Default 0.00
range time

It sets the mechanical load inertia ratio relative to the motor's own moment of inertia.

Rotational inertia of mechanical load

Load transmission inertia ratio = - —
Motor's own rotational inertia
[F07.14=0] indicates that the motor does not have a load; [F07.14=1] indicates that the
mechanical load inertia is equal to the motor's own moment of inertia. Using the inertia
identification function, the drive can automatically calculate and update thevalue of[F07.14]
parameter.
When using the online inertia identification mode [F08.25+%0], the servo drive
automatically sets this parameter, which cannot be set manually. When the online inertia
identification [F08.25=0] is turned off, it can be set manually.

E_‘_) When the parameter value of [F07.14] is equal to the actual inertia ratio, the value
of the speed loop gain [F07.00/F07.03] can represent the maximum following
Note frequency of the actual speed loop.
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F07.15

LRIl Speed feedforward control selection | Property Durl'n & o] P
name running mode
Sty 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets the source of the speed loop feed forward signal.

In position control mode, speed feedforward control is used to increase the position
reference response speed.

Speed
feedforward

control

it Moto
Electroni rr;(f’:r‘::l:;e Position Speed loop Current loop '
Reference gear ratio smoothing filter loop control R control control
. Position Speed
Position |deviation feedback|
feedback|
Speed
calculation
Value Speed feedforward source Remark
The speed information corresponding to the reference
0 Internal speed feedforward position (encoder unit) is used as the speed loop feed
forward source.
The speed value corresponding to the analog input by the
. . analog channel AIl is used as the speed loop feedforward
! Speed feedforward input via Al source. For the All parameter setting, please refer toF02.26.
F02.27. F02.31.
The speed value corresponding to the analog input by the
. . analog channel AI2 is used as the speed loop feedforward
2 Speed feedforward input via AL2 source. For the AI2 parameter setting, please refer toF02.29.
F02.30, F02.31.

Speed feedforward control parameters include[F07.16: Speed feedforward filter time
constant] and [F07.17: Speed feed forward gain].For the parameter settings, please refer
to "Chapter 7 Adjustment".

TNy Speed feedforward filter time constant | Property Durlp & (G P
name running mode
F07.16 - q
Setting 0.00~6400 | Unit | ms | EMHYE |y cdiste | Default 1.00
range time
It sets speed feedforward filter time constant.
ety Speed feed forward gain Property Durl'n g o] P
name running mode
F07.17 - -
Setting | 01000 | wmit | o | FVe | pnediate | Default 0.0
range time

In the position control mode and the full-closed function, the speed feedforward signal
is multiplied by [F07.17], and the result is called speed feedforward as part of the speed
reference.
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Increasing this parameter can improve the position reference response and reduce the
positional deviation at a fixed speed.

When adjusting, first set [F07.16] to a fixed value; then gradually increase the [F07.17]
Value from 0 until a certain value, the speed feed forwards gets a good result.

When adjusting, you should adjust [F07.16] and [F07.18] repeatedly to find a setting
with good balance.

E Speed feed forward function enable and speed feed forward signal selection please

refer to [F07.15: Speed feedforward control selection].

Note
Haranety Torque feedforward control selection | Property Dur{ng (Clomix] PS
name running mode
F07.18 - -
Setting 0~1 Unit - Effective | 1 mediate | Default 1
range time

It sets whether the internal torque feed forward function is enabled or not in the
non-torque control mode.

Using the torque feed forward function, the torque reference response speed can be
increased and the positional deviation during fixed acceleration and deceleration can be
reduced.

Torque feedforward
control selection

0 No -

Value Remark

The torque feedforward signal source is the speed reference:

In position mode, the resource comes from the output of the
1 Internal torque feedforward position controller.

In speed mode, the resource comes from the speed reference given
from the user.

The torque feedforward function parameters include torque feedforward gain [F07.20]
and torque feedforward filter time constant [F07.19]. Please refer to "7.4.4 Feedforward

Gain" for setting.

Torque
feedforward
control
Speed + Motor
reference | * Speed loop | T R Current loop
control control
Speed
feedback
Speed Encoder
calculation
Parameter Torque feedforward filter time During Control
Property . PS
name constant running mode
F07.19 N q
Setting 0.00~6400 | Unit | ms | EMHYE |y cdiste | Default 1.00
range time

It sets the filter time constant of torque feedforward.
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LRIl Torque feed forward gain Property Dun’ng o] PS
name running mode
F07.20 - -
SETg 00~2000 | uUnit | % | EfCVe | pediate | Default 0.0
range time

In the non-torque control mode, the torque feedforward signal is multiplied by [F07.20],
and the result is called torque feedforward as part of the torque reference.

Increasing this parameter increases the responsiveness to changing speed references.

Increasing this parameter can improve the position reference response and reduce the
positional deviation at a fixed speed.

When adjusting the torque feedforward parameter, first keep [F07.19: Torque
feedforward filter time constant] as the default value and gradually increase the value of
[F07.20] to increase the effect of torque feedforward; When rushing, keep [F07.20]
unchanged and increase [F07.19]. When adjusting, you should adjust [F07.19] and [F07.20]
repeatedly to find a setting with good balance.

@, For torque feedforward function enable and torque feedforward signal selection,
please refer to[F07.18: torque feedforward control selection].

Note
LTIl Speed feedback filter time Property Durl_ng (Clomix] PST
name running mode
F07.21 - -
ST 0~30.00 Unit ms Eff.ectlve Immediate Default 0.00
range time

It sets the time for first-order low-pass filtering of the speed feedback.

E.'_, The larger the setting, the smaller the speed feedback fluctuation, but the greater the

feedback delay; when set to 0, there is no filtering effect.

Note
(ROl Position error deviation limit Property Dun’ng o] PS
name running mode
F07.22 - y N "
S 0~65535 Unit EncoA er Eff.ectlve Immediate Default Depends on
range Unit time encoder type

By adjusting this parameter during position control, the stability of the motor at zero

speed can be improved.

Parameter .. . Control
ame Rigid test running laps Property Atstop mode PS
F07.23 o ffecti
G 1~100 Unit Rev 13 ¢ ctive Immediate Default 2
range time

In conjunction with the [F12.12] rigid test action selection, the customer can set the
number of motor running cycles for the test action according to the actual situation.
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8.9 F08 Group: Automatic gain tuning parameters

F08.00

Parameter Automatic gain_tuning mode gy Duri_ng Control PST
name selection running mode
SR 0~2 Unit - Eff.ectlve Immediate Default 1
range time

It sets gain tuning mode. Related gain parameters can be set manually or be
automatically tuned according to stiffness table.

Value Automatic gain tuning mode Remark
Disabled.
0 . -
Gain parameters set manually
Automatic gain tuning mo_de, sam The 2nd gain does not follow stiffness table to
1 parameters tuned automatically based hanee automaticall
on stiffness table change automatically.
S . The 2nd gain follows stiffness table to change
Positioning mode, gain parameters . . . .
X . automatically. It is one stiffness level higher than the
2 tuned automatically based on stiffness . . .
table 1st gain but does not exceed the highest stiffness
level.
LTIl Stiffness level selection Property Dur{ng (Clomix] PST
name running mode
F08.01 N a
Setting 0~31 Unit - Effective | 1 mediate | Default 12
range time

It sets the stiffness level of servo system. The higher the stiffness level is, the stronger

gain and quicker response will be obtained. But too strong stiffness will cause vibration.

0 indicates the weakest stiffness, and 31 indicate the strongest stiffness.

Parameter
name

Mode selection of adaptive notch

Property

During
running

Control
mode

PST

F08.02

Setting
range

0~4 Unit -

Effective
time

Immediate

Default

It sets the working mode of adaptive notch.

Value

Work mode of adaptive notch

The third and fourth sets of adaptive notch parameters are no longer automatically updated, but can be
entered manually.

One adaptive notch filter is valid, and the third set of notch parameters are updated in real time
according to the vibration condition, and can be manually input after the automatic identification is
completed.

Two adaptive notches are valid, and the third and fourth sets of notch parameters are updated in real
time according to the vibration condition, and can be manually input after the automatic identification
is completed.

Only the resonant frequency and amplitude are tested and are shown in F08.20, F08.21.

Clear the adaptive notch and restore the values of Group 3 and Group 4 to default.
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F08.03

Parameter Offline inertia 1der?uﬁcanon mode Property At stop Control PST
name selection mode
Sty 0~2 Unit - Eff'ectlve Immediate Default 0
range time

It sets the mode of offline inertia identification. The offline inertia identification
function can be enabled by function code [F12.04].

Value Offline inertia identification mode Remark
0 Forward and reverse mode Suitable for applications where the motor can be reversed.
1 Forward mode Suitable for applications where the motor can only be
rotated forward.
2 Reverse mode Suitable for applications where the motor can only be
reversed.

For the offline inertia identification operation, please refer to "7.2.1 Offline Inertia

Identification".
(ROl Inertia recognition maximum speed Property Durl'n & o] PST
name running mode
F08.04 - -
S 50~6000 Unit | Rpm | EffeCVe | i ediate | Default 500
range time

It sets the maximum motor speed reference allowed in the offline inertia identification

mode.

The greater the speeds of inertia identification, the more accurate the identification

result, usually do not need to change this value.

Parameter

Acceleration time during inertia During Control

F08.05

name identification R running mode PST
Sty 2~2000 Unit ms Eff.ectlve Immediate Default 125
range time

It sets the time for the motor to accelerate from 0 rpm to 1000 rpm under offline inertia

identification.
Parameter WalFmg tl_me qftér cor_nplet_lon of Property Dun_ng Control PST
name single inertia identification running mode
F08.06 - e
Setting | 5, 10000 | Unit | ms ective | 1 mediate | Default 1000
range time

It sets the time interval between two consecutive speed references when setting the
offline inertia identification function, extending this time is beneficial to improve the

identification accuracy.

F08.07

Parameter |motor rotation of completing the single S Control
name inertia identification Property | At display mode PST
Setting | 4065535 | Unit | LEEECRC - Default -
range time

It displays the number of turns required for the motor to rotate when the single offline

inertia identification function is displayed.
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When using the offline inertia identification function, make sure that the motor's
E_'_) runnable stroke at this stop position is greater than the [F08.07] setting. Otherwise,

the [F08.04] or [F08.05] setting should be appropriately reduced until it meets the
Note request.

Ty Ist notch frequency Property Dun’ng (G PST
name running mode
F08.08 - -
Setting 100~4000 | Unit | Hz | EHeCVe | cdiate | Default 4000
range time
It sets center frequency of the 1st notch, that is, mechanical resonance frequency.
TR Ist notch width level Property Durl_n e o PST
name running mode
F08.09 . -
Sl 0~10 Unit - Eff.ectlve Immediate Default 2
range time
It sets width level of the notch. Keep default value normally.
Width level of notch is the ratio of notch width and notch center frequency.
Ty Ist notch depth level Property Dun’ng (G PST
name running mode
F08.10 - -
Sty 0~99 Unit - Eff'ectlve Immediate Default 0
range time

It sets depth level of the 1st notch.Depth level of notch is the ratio of input and output
at notch center frequency.

The larger the setting of this parameter is, the smaller the notch depth is and the weaker
suppression result on mechanical resonance will be. But too large setting may cause system
instability.

For the use of notch, refer to Chapter “7.6 Vibration suppression”.

LRIl 2nd notch frequency Property Durl'ng o] PST
name running mode
F08.11 - -
Setting 100~4000 | Unmit | Hz | EHeCVe | cdiate | Default 4000
range time
TR 2nd notch width level Property Dun_n e o PST
name running mode
F08.12 - -
SHIgE 0~10 Unit - Eff.ectlve Immediate Default 2
range time
Parameter During Control
2nd notch depth level Property . PST
name running mode
F08.13
Setting Effective .
0~99 Unit - Immediate Default 0
range time
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notch parameters.

Description of the 2nd group of notch parameters is the same as that of the 1st group of

TR 3rd notch frequency Property Dun_n e o PST
name running mode
F08.14 - -
Setting 50~4000 | Unit | Hz | EHCVe | cdiate | Default | 4000
range time
Haranety 3rd notch width level Property Dur1}1 s G PST
name running mode
F08.15 N q
Setting 0~10 Unit - Effective | | ediate | Default 2
range time
Ty 3rd notch depth level Property Durlp & (G PST
name running mode
F08.16 - -
Sty 0~99 Unit - Eff'ectlve Immediate Default 0
range time

Refer to [FO8.11]. [F08.12]. [F08.13] to

parameters.
Note: The 3rd notch can be configured as adaptive notch [F08.02=1 or 2]. In this case,
notch parameters are updated automatically by the servo drive and cannot be modified
manually. If notch frequency is 4000 Hz, the notch function is disabled.

understand the third group of notch

(ROIRGL 4th notch frequency Property Durlp & ontrel PST
name running mode
F08.17 . 5
Setting 100~4000 | Unit | Hz | EHeCVe | cdiate | Default 4000
range time
LTIl 4th notch width level Property Dur1}1 g (Clomix] PST
name running mode
F08.18 - -
ST 0~10 Unit - Effective | 1 mediate | Default 2
range time
(ROIRGL 4th notch depth level Property Durlp & ontrel PST
name running mode
F08.19 . 5
Sty 0~99 Unit - Eff.ectlve Immediate Default 0
range time

Refer to [F08.11]. [F08.12]. [F08.13] to

parameters.
Note:The 3rd notch can be configured as adaptive notch [F08.02=1 or 2]. In this case,
notch parameters are updated automatically by the servo drive and cannot be modified

understand the fourth group of notch

manually. If notch frequency is 4000 Hz, the notch function is disabled.
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F08.20

Parameter Obtained resonance frequency . Control
name (Resonance frequency) Property | Atdisplay mode PST
Setting 100~4000 | Umit | H | Fhective - Default 4000
range time

resonance frequency.

When [F08.02: Adaptive notch mode selection=3], displays the

current mechanical

F08.21

Parameter | Resonance frequency identification . Control
name result (depth level) Property | At display mode PST
Setting 0~99 Unit | - | Fffective - Default 0
range time

resonance depth level.

When [F08.02: Adaptive notch mode selection=3], displays the

current mechanical

Parameter | Low frequency resonance suppression vy At stop Control P
name mode selection mode
F08.22 - -
Sl 0~1 Unit - Eff.ectlve Immediate Default 0
range time
It sets the mode for low frequency resonance suppression.
Value Low frequency resonance suppression mode
0 Manually set the parameters of the low frequency resonance suppression filter (F08.23 and F08.24)
1 Automatically set the parameters of the low frequency resonance suppression filter (F08.23 and
F08.24)
Parameter Control
name Low frequency resonance frequency | Property At stop mode P
F08.23 - -
Setting | 401000 | wnmit | Hz | ECVe | pncdiate | Default | 1000
range time

In the position control and full-closed functions, it sets the frequency of the
low-frequency resonance suppression filter. When it is set to 100.0 Hz, the filter is invalid.

When [F08.22=1: Automatic parametersetting of low frequency resonance
suppression |, this parameter is automatically set by the servo drive. In some screw
conveying equipment, it is difficult to transmitthe vibration of the components on the
worktable to the encoder and the drive through the screw. At this time, the identified result
may have difference from the actual vibration frequency. Under this situation, it is required

to using external photoelectric switch and other equipment to test the frequency and input

this parameter after the test.

F08.24

Parameter The frequency of Low frequency iy At stop Control P
name resonance mode
Selige 1~20 Unit - Eff.ectlve Immediate Default 2
range time

The low frequency resonance frequency can be obtained by the automatic recognition
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of the host computer or the drive or by the external photoelectric sensor vibration tester.

TR Online inertia identification mode Property At stop o PST
name mode
F08.25 N N
SHIgE 0~3 Unit - Eff.ectlve Immediate Default 0
range time

This parameter sets whether to enable the online inertia identification function and the
speed of system inertia update during inertia identification.

When the online automatic adjustment is enabled, the larger the set value, the faster the
follow-up speed of the load characteristic change, but the larger the identification value
fluctuation, the identification result will be saved once when the servo drive is powered off.

Value Online inertia mode
(] Turn off online identification
1 Open online inertia identification, the load characteristics are basically unchanged
2 Turn on online inertia identification, load characteristics change slowly
3 Turn on online inertia identification, load characteristics change drastically

For online inertia identification, please refer to "7.2.2 Online Inertia Identification".

8.10 F09 Group: Protection parameters

(TR Power input phase loss protection Property Dun_n e o -
name running mode
F09.00 - e
Sl 0~1 Unit - N AL Immediate Default 1
range time

The main circuit power specifications vary according to the servo drive model.

Our company provides servo drives of single-phase 220 V, three-phase 220 V, and
three-phase 380 V voltage classes. When there is large fluctuation to the input voltage or
phase loss occurs, the servo drive flexibly selects the protection mode based on the setting
0f[F09.00] parameter.

Value Phase loss protection mode Remark

0 Disable Shield input phase loss detection.

When a serious imbalance in the three-phase input is detected

! Failure, free stop or the input phase is missing will occur Er.301 fault.

E’ When[F09.00=0], Since the phase loss fault detection cannot be performed, it is
necessary to ensure that the three-phase input is normal, otherwise the module may

Note be damaged.
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(TRl Short circuit detection in operation Property Durllng Qo] -
name running mode
F09.01 : -
Ry 0~1 Unit - Eff.ectlve Immediate Default 1
range time
Value Phase loss protection mode Renark
0 Disable Shielding short-circuit detection to ground during operation.
When the output short circuit fault is detected, will occur Er.104
1 Failure, free stop fault. At this time, it is necessary to perform power failure
check to see if there is an output short circuit.

@) When [F09.01=0], since the short-circuit detection to the ground during operation
cannot be performed, it is necessary to ensure that the three-phase output is normal,

Note otherwise the module may be damaged.
Parameter | Output phase loss detection during During Control
. Property . -
name operation running mode
F09.02 : -
Sty 0~1 Unit - Eff.ectlve Immediate Default 1
range time
Value Phase loss protection mode Remark
0 Disable Shield output phase loss detection during operation.
. ‘When a running phase loss fault is detected, will occur Er.215
1 Failure, free stop .
fault and the machine is free to stop.

E’ When[F09.02=0], since the output phase loss cannot be performed, it is necessary
to ensure that the three-phase output is normal, otherwise the module may be
Note damaged.

TNy Runaway protection function Property Dur{ng (Clomi -
name running mode
F09.03 N N
Setting 0~1 Unit - Effective | | ediate | Default 1
range time
Runaway protection function:
Value Function Remark
0 Disabled In the applications where the motor drives vertical axis or is driven by
load, set F09.03 to 0 to disable runaway fault (Er.102) detection.
1 Enabled Enable the runaway protection function.
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Parameter Encoder disconnection detection During Control
Property . -
name enabled running mode
F09.04 - -
Sty 0~1 Unit - Eff'ectlve Immediate Default 1
range time
Enable bus type encoder or photoelectric incremental encoder disconnection protection
Value Function Remark
0 Disabled Shied Er.109. Erl10 fault.
1 Enabled Enable incremental pulse type encoder disconnection detection function.
(ROIRGL Brake protection detection enable Property Durlp & (] -
name running mode
F09.05 : :
Sty 0~1 Unit - Eff.ectlve Immediate Default 0
range time

When the brake motor is used, the brake can be detected and protected. When the value
of [09.05] is equal to 0, the brake protection detection function is not enabled; when the
setting value is equal to 1, the brake protection detection function is enabled.

TNy AD sampling overvoltage point Property Durlp & onirel PST
name running mode
F09.07 N -
Setting | 5000~12000 | Unit | mv | FCHVC | {iediate | Default 12000
range time

This parameter is used to set the protection threshold of the analog voltage input to the
All and AI2 terminals. When the input voltage exceeds the voltage defined by [09.07],will
occur Er.309 (AD sampling overvoltage fault), it willshield this faultwhen [F09.07=12000].

Haranety Motor overload protection gain Property Durl_n g (Clomix] -
name running mode
F09.08 - 5
Setting 50~800 Unit | o | EHeeve cdiate | Default 100
range time

It sets the time reported by the motor overload fault Er.300 via [F09.08].
Changing this value according to the heating condition of the motor can advance or
delay the motor's overload protection fault, 50% can reduce the time by half, and 150% can

increase to 1.5 times. The setting of this value should be based on the actual heat of the
motor and should be used with caution!

LTIl Overspeed fault threshold Property Dur1}1 g (Clomix] PST
name running mode
F09.09 - 5
SHIgE 0~10000 Unit | Rpm | EffeCVe | o cdiate | Default 0
range time

It sets the motor speed threshold when the drive has an overspeed fault. When the

detected motor speed is greater than the speed defined by [F09.09], the drive will report
Er.302 (overspeed fault). When [F09.09] is defined as 0, the protection is invalid.
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Parameter Position deviation excessive fault During Control
Property . P
name threshold running mode
F09.10 - — - r—
Setting | | 073741804 | wie | Focoder | Effective | cdiate | Defaute | DePeRdsOn
range unit time encoder type

The factory values are different under different encoders. Corresponding to the 23-bit
encoder, the value is 25165824, corresponding to the 2500 line encoder, the value is 30000.

It sets the position deviation too large fault threshold in position control mode.

When the position deviation is greater than the threshold, the servo drive will have
Er.310 (the position deviation is too large).

Parameter . L. Control
M:
name aximum position pulse frequency Property At stop mode P
F09.12 - -
SETg 100~4000 | Unit | kiz | EMECHYe | pediate | Default 4000
range time

In the position control mode, when the position reference source is the pulse command
[F04.00=0], input the maximum frequency of the pulse.
When the actual pulse input frequency is greater than [F09.12] Value, the servo drive
will generate Er.304 (pulse input overspeed fault).

Parameter Low speed pulse input pin filter Property At stop Control R
name constant mode
F09.13 N 5
Sty 0~3 Unit - Eff'ectlve Immediate Default 3
range time

In the position control mode, the position reference source is the pulse reference
[F04.00=0], and the low-speed pulse input terminal [F04.03=0] is selected, it sets the filter
time constant for the low-speed pulse input terminal.

When there is spike interference at the low-speed pulse input terminal, the spike
interference can be suppressed by setting [F09.13] to prevent the interference signal from
entering the servo driver and causing the motor to malfunction or inaccurate. The larger the

value, the stronger the filtering is.

Parameter | Quadrature encoder input pin filter vy At stop Control )
name constant mode
F09.14 - e
Sl 0~3 Unit - .e ctive Immediate Default 2
range time

The input port of the quadrature encoder is a digital input port. When there is spike
interference in the external input signal, the peak interference can be filtered out by setting
[F09.14] to prevent the interference signal from entering the servo drive and causing the

motor to malfunction or inaccurate. The larger the value, the stronger the filtering is.

|y Bus encoder interface filter constant | Property At stop o -
name mode
F09.16 - e
Sl 0~1 Unit - .e ctive Immediate Default 1
range time
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The bus encoder input port is a high-speed digital port. When there is spike interference
in the external input signal, the peak interference can be filtered out by setting [F09.16] to
prevent the interference signal from entering the servo driver and causing the motor to
malfunction or inaccurate. When [F09.16=0], the filter is invalid.

RTENTEL Locked rotor protection time Property At stop (G -
name mode
F09.17 — pr”
etting 10~65535 Unit | ms | EICVe | ediate | Default 500
range time

It sets the time threshold for the servo drive to detect locked rotor over temperature
fault (Er. 305).

The sensitivity of the locked rotor over temperature fault detection can be adjusted by
changing [F09.17]. When [F09.17=65535], the locked rotor protection is invalid.

Parameter Encoder multl-tun? overflow fault Property At stop Control PST
name selection mode
F09.18 N A
Seuine 0~1 Unit - BHCCVEN frmediate [[RDeEult 1
range time

Non-position mode, absolute position increment mode [F01.01=0], when there is no
need to detect the encoder multi-turn overflow fault, set [F09.18=1] to shield the multi-turn
overflow fault.

Value Function
0 Enable
1 Shield
TRy Soft limit function Property At stop (] PST
name mode
F09.19 . -
SEing 0~2 Unit 1 Eff.ectlve Immediate Default 0
range time
Value Function
0 Disabled
1 Enable after power-on
2 Enable after zero return at the origin
TR Soft limit maximum value Property At stop o PST
name mode
F09.20 Reference
Setting -2147483648~ . Effective N
— 2147483647 Unit it time Immediate Default |2147483647
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F09.22

TN Soft limit minimum value Property At stop (el PST
name mode
Setting -2147483648~ . Reference | Effective .
— 2147483647 Unit unit time Immediate Default |[-2147483648

Soft limit function settings:

When [F09.19=0], the software limit function is not enabled.
[F09.19=1], the software limit function is enabled immediately after the drive is
powered on. When the absolute position counter [F10.07] is greater than [F09.20], AL.405
warning occurs, the forward overtravel stop is executed; when the absolute position counter

[F10.07] is less than [F09.22], AL.406 warning occurs, execution negative overtime

shutdown.
[F09.19=2], the software limit function is not enabled before the home position is
restored after the drive is powered on. After the home position return, when the absolute
position counter [F10.07] is greater than [F09.20], the AL.405 warning occurs, and the
forward overtravel stop is executed; when the absolute position counter [F10.07] is smaller
than [F09.22], AL.406 occurs. Warning, perform a negative overtravel shutdown.

F09.24

LRIl Overvoltage suppression coefficient | Property Durl'n & (] PST
name running mode
Setting | 01000 | wmit | o | FPVe | pnediate | Default 0.0
range time

The larger the value of [F09.24] , the more obvious the suppression effect, but the

slower the response to the power generation load.

8.11 F10 Group: Monitoring parameter

|y Actual motor speed Comiz] PST
name . mode
F10.00 - Type At display
Sl - Unit Rpm Default -
range
It displays the actual motor speed, In unit of 1rpm.
Parameter Speed reference Control PS
name mode
F10.01 N Type At display
S ; Unit | Rpm Default ;
range

and speed modes.

It displays the current speed reference of the drive (in unit of 1 RPM) in the position

F10.02

Parameter
Internal torque reference
name
in
Sl ; Unit | %
range

Type

At display

Control
mode

PST

Default

It displays the current torque reference, in unit of 0.1%. 100.0% corresponds to the
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rated motor torque.

|y Current valid value Comiz] PST
name . mode
F10.03 - Type At display

SEUIE - Unit A Default -

range
It displays the servo motor current valid value, displayaccuracy is 0.01A.
Eaancle Bus voltage value Conirel PST
name mode
F10.04 N Type At display

Setting - Unit | Vv Default -

range

driver after rectified, the display accuracy is 0.1V.

It displays the DC bus voltage value of the input voltage of the main circuit of the

TR Input signal (DI signal) monitor o PST
name . mode
F10.05 - Type At display
Setting - Unit - Default -
range

It displays the current level status of the 8 hardware DI terminals without filtered.

Display mode: The upper part of the digital tube is bright to indicate high level ("1");

the lower half is bright to indicate low level ( "0").

The DI1 terminal is low level, and the DI2~DIS8 terminal is high level. For example, the
corresponding binary code is “11111110”. Our drive debugging platform software can read

[F10.05], the current decimal value is: 254.
The keypad is displayed as follows:

DI8 DI6 DI4 DI2
DI7 DI5 DI3 | DI1
[l }
U Z] o U:) o H U o
oo E EHE IR o
G o@EE GG a2
===~~~
111 11 11 0
(TR Output signal (DO signal) monitor Coiz] PST
name mode
F10.06 - Type At display
Sl - Unit - Default -
range

the

the

It displays the current level status of the 5 hardware DO terminals without filtered.
Display mode: The upper part of the digital tube is bright to indicate high level ("1");

lower half is bright to indicate low level ( "0").
The DOLI terminal is low level, and the DO2~DOS5 terminal is low level. For example,

corresponding binary code is “00001”. Our drive debugging platform software can read

[F10.06], the current decimal value is: 1.

354



Description of parameters

The keypad is displayed as follows:

ﬂﬁ?ﬂﬁ]ﬂ @E

—="'o “—>'0 “—o%

|l N vl e o
S < e C =
2 2z ®
00 0 0 1
TRy Absolute value counter (] PST
name . mode
F10.07 - Type At display
Setting R Unit Refer?nce Default R
range unit

In position mode, the current absolute position of the motor (Reference unit) is

displayed.
The function code is 32 bits and the value is displayed as decimal data.
Ty Mechanical angle ontrel PST
name mode
F10.09 - Type At display
Setting ; Unit Encolder Default )
range unit

It displays the actual mechanical angle of the motor (Encoder unit), 0 corresponding to

a mechanical angle of 0°.

. F10.09
Actual mechanical angle = x360.0°
65535
|y Electrical angle Comiz] PST
name . mode
F10.10 - Type At display
Setting - Unit ° Default -
range

It displays the current electrical angle of the motor, display accuracy is 0.1°

When the motor rotates, the electrical angle varies by +360.0°. When the motor is 4
pairs, the motor will change from 0° to 359° every time it rotates. Similarly, when the motor
is 5 pairs, the motor electrical angle of each revolution will change from 0° to 359° five

times.
Parameter |Input position reference corresponding Control P
name speed information X mode
F10.11 - Type At display
Selige - Unit Rpm Default -
range
It displays the speed value corresponding to the position reference of the drive's single

position control cycle in position mode.
The filter time constant when the position reference is converted into speed information

can be set by [F05.16].
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Parameter .. -
Input position reference pulse counter
name
F10.12
Setting B Unit Rcfcrgncc
range unit

Type

At display

Control
mode

Default

In the position mode, it counts and displays the number of position reference that has

not been multiplied by the electronic gear ratio during servo operation.
The function code is 32 bits and the value is displayed as decimal data.

Eaancle Encoder position deviation counter
name
F10.14 3 Eneod
ettin, q
g - Unit neoder
range unit

Type

At display

Control
mode

Default

It counts and displays the position deviation value after the multiplier of the electronic

gear ratio in position mode.
The function code is 32 bits, and the value is displayed as decimal data.
Note: When met the [F04.18: Position Deviation Clear Condition] setting condition,

the value of [F10.14] can be cleared.
IRl Motor encoder feedback pulse counter onirel PST
name mode
F10.16 - Type At display
Setting - Unig | Eneoder Default -
range unit
It counts the position pulse feedback by the built-in encoder in any mode,
The function code is 32 bits and the value is displayed as decimal data.
(TR Total power-on time Coiz] PST
name X mode
F10.18 - Type At display
Sl - Unit H Default -
range
This function code is used to record the total power-on time of the servo drive.
RTENEL Total running time (Clomi PST
name mode
F10.19 - Type At display
Setting - Unit | H Default -
range
This function code is used to record the total running time of the servo drive.
LRIl All sampling voltage value o] PST
name . mode
F10.20 - Type At display
Setting - Unit | V Default -
range

It displays analog channel 1 actual sample voltage value, accuracy is 0.01V.
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Ty AI2 sampling voltage value (G PST
name . mode
F10.21 . Type At display
Setting - Unit | v Default -
range

It displays analog channel 2 actual sample voltage value, accuracy is 0.01V.

Parameter Control

Module temperature value PST
name X mode
F10.22 - Type At display
S - Unit C Default -
range

It displays the internal module temperature value, and this value can be used as a
reference for the actual temperature of the current drive. Some drives without temperature
sensing devices display 30 °C all the time.

TRy Position deviation counter o] P
name . mode
F10.23 . Ref Type At display
ST - Unit | orerence Default -
range unit

It displays the position deviation not processed by the electronic gear ration in the
position control mode.The setting is 32-bit data, and the keypad display is a decimal.

The position deviation (reference unit) is the value after the encoder position deviation
is converted. When the division operation is performed, there is a loss of precision.

TRy Actual motor speed (] PST
name . mode
F10.25 . Type At display
ST - Unit Rpm Default -
range

It displays the actual motor speed, in unit of 0.1 RPM.
The setting is 32-bit data, and the keypad display is a decimal.

Parameter Mechanical absolute position Control
X PST
name (low 32 bits) . mode
F10.27 - Encod Type At display
Setting - Unit | Fne0%r Default 0
range unit

It displays the low 32-bit data of the mechanical position feedback (encoder unit) when
the absolute encoder is used.

Parameter Mechanical absolute position Control
. . PST
name (high 32 bits) . mode
F10.29 - " Type At display
SEUIE - Unie | Eheoder Default 0
range unit

It displays the high 32-bit data of the mechanical position feedback (encoder unit) when
the absolute encoder is used.
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F10.31

PST

Parameter Real-time input position reference Control
name counter . mode
. Rer Type At display
ST ; Uni¢ | Leterence Default
range unit

electronic gear ratio. It is irrelative to the current servo state and control mode.

It displays the position reference counter before being divided or multiplied by the

LTIl Number of absolute encoder turns (Clomix] PST
name X mode
F10.33 - Type At display
ST - Unit IRev Default -
range
It displays the number of absolute encoder turns.
Parameter | Position of absolute encoder within Control PST
name one turn mode
F10.34 . 3 Type At display
Setting - Unig | Preoder Default -
range unit
It displays the position feedback of the absolute encoder within one turn.
Parameter Absolute position (low 32 bits) of Control
PST
name absolute encoder X mode
F10.36 - Type At display
Sl - Unit Encher Default -
range unit
It displays the low 32-bit data of the position feedback of the absolute encoder.
Parameter | Absolute position (high 32 bits) of Control
PST
name absolute encoder mode
F10.38 - Type At display
Setting - Unig | Eneoder Default -
range unit
It displays the high 32-bit data of the position feedback of the absolute encoder.
LRIl Positioning completion time o] P
name . mode
F10.42 - Type At display
S - Unit Ms Default -
range
It displays the positioning completion time in the positioning mode.
Parameter Number of pulses Control P
name . mode
F10.43 - Encod Type At display
Setting - Unit | Fneoder Default -
range unit
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F10.45

Parameter
CIEITG Motor output torque
name
Setti q
etting - Unit %
range

Type

At display

Control
mode

PST

Default

100.0% corresponds to 1 times of motor rated torque.

It displays actual measured torque value of the current motor output, accuracy is 0.1%,

F10.46

Haranety Current fault details
name
Setting ) Unit :
range

Type

At display

Control
mode

PST

Default

Views detai

For details, see Chapter 9;

led fault classification information of the current fault

via this parameter.

F10.47

Parameter Encoder Z. U. V. W status
name
Setting - Unit -
range

Type

At display

Control
mode

PST

Default

When installing or inspecting the 15-wire photoelectric incremental encoder, by slowly
rotating the motor, you can check whether the Z, U, V, W wiring signals is normal by the
[F10.47] parameter.
Display mode: The upper part of the digital tube is lit high (indicates by "1"); the lower
half is lit low (indicated by "0").
The U terminal is high level, and the V, W, and Z terminals are low level. For example,
the corresponding binary code is “0001”. Our drive debugging platform software can read
[F10.47], the current decimal value is: 1.

The keypad is displayed as follows:

7 O
0.0

—

]

© MO U-.%,iw
[e)

=

=

O

0(:) o
| cpl sl !
c ¢ =
£ £ &
0 0 1
Parameter Average torque Control PST
name mode
F10.48 N Type At display
Setting - Unit | % Default -
range

It displays the percentage of average load torque accounts for rated motor torque,
accuracy is 0.1%, and 100.0% corresponds to 1 motor rated torque.
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Parameter Peak torque Control PST
name . mode
F10.49 o Type At display
etting - Unit | % Default -
range

0.1% and 100.0% corresponds to 1 time

It displays the maximum torque of the drive

of motor rated torque.

output in the past 10 seconds, accuracy is

Parameter Output power Control PST
name X mode
F10.50 - Type At display
S - Unit w Default -
range
It displays the effective power of the current drive output, accuracy is 1W.
(TR The reason of servo motor not rotating Coiz] PST
name X mode
F10.51 N Type At display
ST - Unit - Default -
range

This parameter is used to help customers analyze, find problems, and solve the problem

that the motor does not turn.

Value Possible reason Solution
0 Unknown reason Look for service from manufacturer
1 Reaching the running limit time Look for service from manufacturer
2 f[erm{nal emergency stop reference Release terminal emergency stop status
is valid
3 F12.07 emergency stop is effective [Set F12.07=0
4 The current fault has not been Reset current fault
released
5 The current fault has not been Reset current fault
released
6 Current mains voltage is too low 220V drive: Check if the bus voltage is lower than160V;
& 380V drive: Check if the bus voltage is lower than360V.
7 Multi-speed single operation end Restart
stop
8 Servo enable signal is invalid Check if the servo enable signal is valid by DI monitoring
9 Release receiving reference during | Check if the delayed receiving parameter (F01.07) is set
the delay start correctly
10 The position reference is given asO  |Check position given channel
11 The speed reference is given as0 Check speed given channel
12 Torque given too small Check the torque reference channel
Parameter Output voltage Control PST
name . mode
F10.54 - Type At display
Setting - Unit v Default -
range

It displays the line voltage of the current drive output, accuracy is 1V.
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8.12 F11 Group: Communication parameter

TR Protocol selection Property At stop o PST
name mode
F11.00 - -
SHIgE 0~1 Unit - Eff.ectlve Immediate Default 0
range time
It sets the drive communication protocol.
0: Standard Modbus protocol.
1: Reserved.
(ROl Drive axis address Property Durl'n & o] PST
name running mode
F11.01 - -
SEing 1~247 Unit - Eff.ectlve Immediate Default 1
range time

It sets the drive axis address.

0: Broadcast address, the upper computer can operate all the drives through the
broadcast address, and the drive receives the frame of the broadcast address to perform
corresponding operations, but does not respond.

1~247: When multiple servo drives are connected to the network, each drive can only

have a unique address. Otherwise, communication may be abnormal or communication may
not be possible.

LTIl Serial port baud rate setting Property Dur1}1 g (Clomix] PST
name running mode
F11.02 - -
ST 0~7 Unit - Effective | | rediate | Default 6
range time
It sets the communication rate between the drive and the host computer.
Value Baud rate setting Value Baud rate setting
0 2400 Kbp/s 4 38400 Kbp/s
1 4800 Kbp/s 5 57600 Kbp/s
2 9600 Kbp/s 6 115200Kbp/s
3 19200 Kbp/s 7 230400Kbp/s

The communication speed of the servo drive must be the same as the communication

rate of the host computer, otherwise it can not communicate.

LTIl MODBUS data format Property Durl_n g (Clomix] PST
name running mode
F11.03 - 5
ST 0~3 Unit - Eff.ectlve Immediate Default 0
range time
It sets the data verification mode when the drive communicates with the host computer.
Value Data format Value Baud rate setting
0 No check, 2 stop bits 2 Odd parity check, 1 stop bit
1 Even parity check, 1 stop bit 3 No check, 1 stop bit

361



Description of parameters

Parameter | MODBUS referer?ce response delayed Property Durlpg Control PST
name time running mode
F11.04 . 5
Sty 0~5000 Unit ms Eff.ectlve Immediate Default 1
range time

It sets the delay of the slave to answer the host computer after receiving the host
computer’s reference.

Haranety Communication timeout checkout time| Property Dur1}1 s G PST
name running mode
F11.07 - -
Setting 0.0~1000.0 | Unit s Effective | | ediate | Default 0.0
range time

When the serial port communication is unsuccessful and its duration exceeds the value
of this function code, the drive determines that it is a communication failure. When Value is
0, the drivedoes not detect the serial port communication signal, that is, this function is
invalid.

Haranety Communication error detection time | Property Dur1}1 g (Clomix] PST
name running mode
F11.08 - 5
Setting 0.0~1000.0 | Unit s Effective | 1 mediate | Default 0.0
range time

When the serial port communication error occurs, the drive will judge the
communication error as the duration exceeds the value of this function code. When Value is
0, the drive does not detect the serial port communication signal, that is, this function is
invalid.

8.13 F12 Group: Auxiliary function parameter

(ROIRGL Software reset Property At stop (] -
name mode
F12.00 . 5
Sty 0~1 Unit - Eff.ectlve Immediate Default 0
range time

Software reset operation selection:

Value Function Remark

0 No operation -

After the software reset is enabled, the program in the drive is
1 Enable automatically reset without power loss (similar to the program reset
operation at power-on).

Effective condition: servo non-enable state;

LTIl Fault reset Property At stop (Clomix] -
name mode
F12.01 : -
Setting 0~1 Unit - Effective | 1 mediate | Default 0
range time
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Fault reset operation selection:

Value Function Remark

0 No operation -

The second type and the third type can reset the fault. In the non-operating
1 Enable state of the servo, after the cause is released, the fault can be stopped by
enabling the fault reset function.

Note:

For fault classification, please refer to "Chapter 9 Troubleshooting".

The fault reset function only make keypad stop displaying fault, which does not mean
that the parameter change takes effect.

This function is not valid for non-resettable faults and is used with caution when the
cause of the fault has not been resolved.

|y Absolute encoder reset enable Property At stop o -
name mode
F12.02 - 5
Sl 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets whether to reset encoder internal faults or multi-turn data.
Note: If the encoder feedback multi-turn data is reset, the absolute position of the
encoder changes greatly, and the mechanical homing operation is required in this case.

Value Function
0 Disabled
1 Reset fault
2 Reset faults and multi-turn data
Haranety JOG function Property - G -
name mode
F12.03 N 5
Setting ) Unit R Eff.ectlve R Default R
range time

In parameter setting mode, after you switch to [F12.03] and press key SET, jog running
is enabled. For details, refer to “5.5.1 Jog Running”.
This function is irrelevant to the servo control mode.

|y Offline inertia auto-tuning enable Property At stop o -
name mode
F12.04 - e
S - Unit - .e ctive Immediate Default -
range time

Panel offline inertia identification function operation entry. In the parameter display
mode, after switching to the [F12.04] function code, press the “SET” button and then press
the UP or DOWN button, it will start offline inertia identification, you can press the
“MENU” button to exit the identification at any time during the identification process. In the
identification interface, press the SET button a few long times, the current displayed inertia
value will be stored in the [F07.14] parameter.
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For details on offline inertia identification, please refer to "7.2.1 Offline Inertia

Identification".
Parameter . Control
name Motor parameter self-learning Property At stop mode -
F12.05 - A
Setting 0~3 Unit R Eff.ectlve Immediate | Default -
range time

Panel motor parameter self-learning function operation entry. After switching to the
[F12.05] function code, select the function code and press the “SET” key, the motor
parameter self-learning will be enable.You can press the “MENU” button to exit the
identification at any time during the identification process.

Value Function Remark

0 Disabled -

Motor UWV power line phase sequence and encoder AB phase sequence
self-learning, encoder installation angle learning (z signal and UVW signal); if]

Encoder Er.205 appears during learning, and when the current fault details
self-learning (F10.46)=2051, need to adjust the UVW power line phase sequence or AB
phase sequence. The results of the encoder learning are automatically stored in
F00.24 and F00.28 ~ F00.33.

Motor parameter |Learn the electrical parameters of the motor and store it in F00.13, F00.14, and
static self-learning [F00.15.

Motor parameter
3 rotation

self-learning

(1) The parameters of the motor provided by our company have been rigorously
tested, no need to operate the motor and the encoder learning. If the motor is not
supplied by our company, then it is necessary to operate the motor and encoder

Learn the electrical parameters of the motor and store it in F00.13, F00.14,
F00.15, F00.16, and F00.17.

self-learning, otherwise the control may fail.
L:Ja-_, (2) If self-learning is required, it is recommended to perform encoder self-learning
Note first to ensure that the direction of rotation of the motor is counterclockwise (CCW
direction). After encoder self-learning, start the electrical parameters self-learning,
it is recommended that remove the motor’s load and then rotate. After learning, the
current loop control of motor can reach optimal state.

Parameter . Control
name Fixed angle output Property At stop mode -
F12.06 - .
Setting - Unit - Eff.ecnve Immediate Default -
range time

The function operation entry for the panel installation code. After switching to the
[F12.06] function code, the encoder installation function will be enabling when pressing the
“SET” button. For the 15-wire incremental bus encoder, you need to pre-tighten the encoder
first, and then ensure that the encoder is fixed after installing the error pulse. After fixing,
press the “MENU” button to exit the installation mode; for bus communication absolute
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encoder can be directly installed and fixed, and make this function enabled one more time

the system will automatically complete the calibration and exit.

Parameter Emereency sto Proper During Control )
name gency stop perty running mode
F12.07 - e
SR 0~1 Unit - .e - Immediate Default 0
range time
Emergency stop operation selection:
Value Function
0 Disabled
1 Enabled

Regardless of the operating state of the drive, when this function is enabled, the servo
drive immediately stops according to the servo OFF stop mode [F01.03]. The host computer

can implement emergency stop by modifying this parameter.

(ROIRGL DI forced input given Property Durm & (] -
name running mode
F12.08 " 3
Sty 0~0xFF Unit - Eff.ectlve Immediate Default 0x00
range time

This parameter sets the level logic of the DI function assigned by [F02 Group].
[F12.08] is displayed in hexadecimal on the panel. When converted to binary, bit (n)=1

indicates that the level logic of the DI function is low, and bit(n)=0 indicates the level logic

of the DI function is high.

E.g:

The parametervalue of [F12.08] is 0x01, which is converted to binary as "00000001".

Therefore, DI1 is low level, DI2~DI8 port is high level, and 8 DI port levels can also be

monitored by [F10.05] status information.

DI8 DI6 DI4

DI7 DI5

} :$
@ 7, 0, 5
T T O =
G @ e @
=== =
1 11 11

DI2
DI3 DI1

H o
EE =i
BB =
11 0

Whether the DI function is valid depended on this parameter and logic of the DI

terminal set by the [F02 group].

Ty DO forced output given Property Dun’ng (G -
name running mode
F12.09 N N
ST 0~0x001F Unit - Eff'ectlve Immediate Default 0
range time

It sets whether the DO function assigned by [F03 Group] is valid via this parameter.
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[F12.09] is displayed in hexadecimal on the panel. When converted to binary, bit (n) =1, it
means the DO function is valid, and bit (n)=0 means the DO function is invalid. For
example, the [F12.09] parameter value is Ox1E, and the conversion to binary is "11110".
Therefore, the DO function of the DO1 port configuration is invalid, the DO function of the
DO2~DI5 port configuration is valid, and then output corresponding DO port level
afterprocessing level setting information according to the [F03 group] DO logic. Assume
that the logical power average of the [F04 group] DO1 to DOS terminals is:
0: Output L low when valid, then the result is displayedin [F10.06] as follows:

DO4 D02
D05 D03 | DO1

o o
0,00, e G

|l o e s
g ¢ o ¢ &=
£ 2 £ £ &
11 1 1 0
Parameter . During Control
name In-plant debugging parameters Property running mode -
F12.10 - -
Sty 0~1 Unit - Eff.ectlve Immediate Default 0
range time
This parameter is used for in-plant debugging.
Value Function
0 Disabled
1 AIILED tubesare lit

Parameter . Control
name Store all parameters again Property At stop mode -
F12.11 - .
Setting 0~1 Unit R Eff.ectlve Immediate | Default 0
range time

The parameters changed by communication or our host computer debugging software
will not be stored in the E’PROM memory of the drive in real time, because if the function
code value changed in large quantities for a long time is stored in the E’PROM, the
E’PROM will be damaged and the drive will occurs Er. 211 fault (E’PROM read and write
error). If you need to modify the parameters after the drive is powered off and restarted, you
need to set this parameter to 1. The drive automatically stores the parameters once and
[F12.11] returns to 0.

Parameter .. s Control
name Rigid test auxiliary parameter Property At stop mode -
F12.12 : :
Seyine 0~10 Unit - BHCCVEN frmediate [[RDeEult 0
range time

After selecting the debugging action required by the appropriate system, press SET
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button for a few times to start the system rigid debugging. You can press MENU to exit at
any time during the debugging process. When debugging, the keypad displays the current
rigid level and the user can adjust the rigidity level through the UP/DOWN keys of the
keyboard, and observe whether the load movement track meets the user's rigidity
requirement. When it meets requirements, the current rigid level value can be directly stored
to [F08.01] by pressing the SET button. The position reference acceleration/deceleration
speed and waiting time are multiplexed [F08.04], [F08.05], [F08.06] parameters, and the
number of laps of the motor can be set via [F07.23].

Value Function

0 Disabled

Forward speed adjustment (acceleration and deceleration time and speed are

! determined by F08.04 and F08.05)

Reverse speed adjustment (acceleration and deceleration time and speed are

2 determined by F08.04 and F08.05)
3 Number of revolutions: F07.23 laps, direction of rotation: forward — reverse
4 Number of revolutions: F07.23 laps, direction of rotation: reverse — forward
5 Number of revolutions: F07.23 laps, direction of rotation: forward — forward
6 Number of revolutions: F07.23 laps, direction of rotation: reverse — reverse
Parameter . N . Control
F o] - o -
name ixed angle (for in-plant debugging) | Property At stop mode
F12.13 - :
Setting 0.0~3600 | Unit o | Effective |\ ediate | Default 0.0
range time
Parameter | _. . . Control
F - -
name ixed current (for in-plant debugging) | Property At stop mode
F12.14 - -
Setting 10~300 Unit | o | EHeeve | ediate | Default 100
range time
Parameter . . . . Control
name Gravity load identification Property At stop mode -
F12.16 - -
SHIgE - Unit - Eff.ectlve Immediate Default 0.0
range time

Enter the [F12.16] parameter and press the UP button to open the Z-axis gravity load
identification function. After successful identification, the keyboard displays currently stable
gravity detection value; the identification condition is that the servo is enabled and the brake
is open, the input reference is 0 and the speed is less than 10 rpm. For a few seconds, after
the successful identification, the result is stored in the [F06.21] function code, and this value
can also be set manually.
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8.14 F13 Group: Full closed loop function parameter

TR Encoder feedback mode Property At stop o P
name mode
F13.00 N N
SHIgE 0~2 Unit - Eff.ectlve Immediate Default 0
range time

It sets the encoder feedback signal source in full closed-loop control

Value Encoder feedback mode Description
0 Internal encoder The position feedback signals come from the internal encoder
feedback of the motor.

The position feedback signals come from the full closed-loop
External encoder
1 external encoder.

feedback 1st electronic gear ratio is used.
The DI with function 24 (FunIN.24: GEAR_SEL) is used to
Internal/External control switchover.DI function:
2 switchover at Invalid: internal encoder feedback, using Ist electronic gear
electronic gear ratio ratio.
switchover Valid: internal encoder feedback, using 2nd electronic gear

ratio.

When using the full-closed function, when the position reference source is the
@ internal position reference, the speed setting unit is for the internal encoder. Please

pay attention to the conversion before setting the speed value, otherwise it will cause

NOte an operation €rTor.
Hars ey External encoder usage Property At stop (G P
name mode
F13.01 : -
Sty 0~1 Unit - Eff'ectlve Immediate Default 0
range time

When the full-closed function is set, the internal and external encoders feed back the
pulse counting direction during motor rotation.

Method of using external

Value s Description
position sensor
Use in standard operatin During the motor rotation, the internal encoder pulse feedback counters
0 P e (F10.16) and the external encoder pulse feedback counter (F13.09)

direction . L
count in the same direction.

The internal encoder pulse feedback counters (F10.16) and the external
1 Use in reverse direction  |encoder pulse feedback counter (F13.09) count in the opposite
direction during motor rotation.

E (1) Before running the motor, be sure to test before the test run. For details, see "6.1.1
Pre-operation test".
Note (2) The function code must be set correctly, otherwise it will cause a flying accident!
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The number of external encoder
Parameter Control
feedback pulses per onemotor Property At stop P
name . mode
revolution
F13.02 E |
. xternal .

Setting | | 1373741824 | Unit | encoder | Fhicctive | Poweron | hopie | 10000
range unit time again

It sets the pulses per motor revolutionfeedback by the external encoder.

Could set count relationship between feedback pulses from the external encoder and
those from the internal encoder through setting this parameter.

Calculate the value based on analysis of mechanical parameters. When it is rigid
coupling between the motor and the external encoder (scale), you can also set as below:

1) Manually rotate the motor and observe F10.16 (Feedback pulse counter of internal
encoder) meanwhile. After ensuring that the motor rotates for a turn (F10.16: servo motor
resolution), calculate the change 0fF13.09 (Feedback pulse counter of external encoder).

The change value is the value of [F13.02].

2) If [F10.16] = X1, [F13.09] = Y1 before rotating the motor, and [F10.16]= X2,
[F13.09]= Y2 after rotating the motor, thus:

F13.02 = Servo motor resolution x (Y2 — Y1)/(X2 — X1)

The calculated data must be positive; if not, perform the first step again.

There is a deviation with the data calculated by using this method for non-rigid
connection.

Note:

Ensure correct setting of HOF-04. Otherwise, Er.B02 may occur after servo running.

E’ Ensure correct setting of [F13.02]. Otherwise, Er.311 may occur after servo running.
Note

Parameter | Full closed-loop position deviation Control
name excess threshold Property Atstop mode P
F13.04 . External .
Setting | 1373741824 | Unit | encoder | EMCCVe | ycdiate | Defaurt | 10000
range unit time

It sets the position deviation threshold at which the servo drive detects fault Er.311

indicating that the position deviation is excessive.
When [F13.04=0], the servo drive does not detect Er.311 and always clears the full

closed-loop position deviation.

Parameter | Full closed-loop pOS}thn deviation Property At stop Control P
name clear setting mode
F13.06 N q
Setting 0~100 Unit r Effective | | ediate | Default 0
range time

As the motor turns the number of revolutions set by this parameter, the servo drive
clears the full closed-loop position deviation to 0. The number of revolutions is expressed by
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the internal encoder feedback pulses in [F10.16].

Value Full closed-loop position deviation clear setting

0 The servo drive always clears the full closed-loop position deviation.

If the position deviation remains smaller than F13.04 after the motor turns n
revolutions, the servo drive clears the position deviation at the nth resolution, and

counts the position deviation and number of motor revolutions from 0 again.

1~100
Once the position deviation becomes larger than F13.04 after the motor turns n

revolutions, the servo drive immediately clears the position deviation. If external
encoder feedback (F13.00= 1 or 2) is used, Er.311 will occur.

Full closed loop
positional deviation
F13.07 F13.00=1,0ccurs Er.B02

Full closed loop position | _______________ (Full closed loop position deviation is too large)

deviation excessive

threshold F13.04
T
|
I
|
|

Number of motor
revolutions/r

F13. 06

Full closed loop

T
|
L
|
|
L P !
position deviation clear }

Note:

The number of motor revolutions will not be cleared to 0 when the servo drive is not in
running state.

For example, assume that F13.06 = 10:

If the motor turns for five revolutions when the S-ON signal becomes inactive, the
servo drive clears the data to 0 when the motor turns for another five revolution after the
S-ON signal resumes active.Then, the servo drive clears the value for each 10 motor

revolutions.
Parameter | Full closed-loop position deviation Property Control P
name counter mode
F13.07 At display
Setting | 1073741824~ | | 5:;‘;:; Effective Default 0
range 1073741824 unit time

It counts and displays the position deviation absolute value in full closed-loop control.

Full closed-loop position deviation = Absolute position feedback of external encoder —
Converted value of absolute position feedback of internal encoder

Note:

"Hybrid control pulse deviation" displayed in servo commissioning software has the
same definition as [F13.07].

If internal encoder feedback is used, [F13.04=0] or [F13.06=0],[F13.07] value is
always 0.
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F13.09

Parameter | Feedback pulse counter of external Property | At display Control P
name encoder mode
. External .
Setting -1073741824~ Unit | encoder Effective R Default )
range 1073741824 - time ©

It counts and displays the feedback pulses of the external encoder (after divided or

multiplied by electronic gear ratio, in external encoder unit).

8.15 F14 Group: Multi-position function parameters

F14.00

Parameter . . . Control
name Multi-position running mode Property At stop mode P
Seuine 0~3 Unit - BHCCVEN frmediate [[RDeEult 1
range time

It sets the multi-position running mode when the main position reference source is

multi-position (F04.00=2) in position control mode

Value

Running mode

Remark

Running waveform

Stop after running
single cycle

Stop after one round of operation;
The position number is
automatically incremented and
switched;

The waiting time can be set between
position and position;
Multi-positionenable is level
effective;

Vlmax. V2max: Position 1. position 2
Max running speed;
S1. S2: positionl, position 2
displacement;

Speed V
Vimax [—-

VZmax

Ist Position

2nd Position

S2

Time t

Waiting time

Cyclic running

Cyclic running, the starting position
t number after the first round is 1;
The position number is
automatically incremented and
switched;

The waiting time can be set between
position and position;
Multi-positionenable is level
effective;

Speed V

Vima

VZmax

Py -

It Position

2nd Position

S2

Time t
Waiting time

DIswitchover
running

The position number is updated and
it is sustainable

The position number is deterninded
by the logic of DI terminal;

The interval between position and
position is determined by the delay
time of the upper computer
reference;

Multi-position enable is effective for
edge change.

Speed V

PoslnSen
Valid

Xth position

PoslnSen
Reset to Valid

Vx

Vy

Yth position

Sy

Time t

The time zone of setting

the Y position number
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Stop after one round running; cyclic
running, and the starting position Speed Vi
number after the first round is
F14.05; Vimax: -
Sequential running | Position number auto increment Vomax 2nd position
function s
There is no waiting time between the S2
segment and the segment;
Multi-segment position enable is
level effective

Ist position

Time t

When using the multi- position function, one DI port must be set to DI function 28
(FunIN.28: PosInSen, multi-position enable). For the setting method, please refer to [F02
group: terminal input parameter].

When each displacement reference is completed, the positioning completion (COIN) is
valid. If it is used to judge whether a certain displacement is completed, please use DO
function 5 (FunOUT.5: COIN, positioning completion). For the setting method, please refer
to [FO3 group: Terminal output parameter].

During each period of operation, the servo enable must be valid. Otherwise, the drive
will immediately stop according to the servo enable OFF mode set in [F01.03], and the
positioning completion (COIN) will be invalid after stop;

In the DI switching operation mode, the servo enable is valid during a certain period of
operation. If multi-position is disabled, the servo will abandon the unsent displacement
reference in this segment and stop. After stop, the positioning completion (COIN) is valid.
Re-open the multi-position enable function. The running position number is determinded by
[F14.02].

Parameter . Control
name Number of position reference profile | Property At stop mode P
F14.01 - -
SR 1~16 Unit - Eff.ectlve Immediate Default 1
range time

It sets the total number of position reference profile. You can set different
displacements, running speed, and acceleration/deceleration time for each position.

[F14.00#£2], switchover between positions No. is performed automatically, with the
sequence from 1, 2... to[F14.01].

[F14.00=2], set four DIs (hardware DI or VDI) with functions 6 to 9 (FunIN.6:CMD1
to FunIN.9:CMD4) and control the DI logics on the host controller to implement switchover
between position No. The position No. is a 4-bit binary value, and the relationship between
CMD1 to CMD#4 and the position No. is listed in the following table.

FunIN.9 FunIN.8 FunIN.7 FunIN.6 Position
CMD4 CMD3 CMD2 CMD1 Number
0 0 0 0 1
0 0 0 1 2
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CMD (n) is 1 when the DI terminal logic is valid andCMD (n) is 0 when the DI

terminal logic is invalid

Parameter . . Control
name Margin processing method Property At stop mode P
F14.02 - A
Setting 0~1 Unit R Eff.ectlve Immediate | Default 0
range time

It sets the start position No. when the multi-function running recovers after a pause.

Pause:

1. The servo drive switches over to another control mode or the position change on fly
function is enabled during multi-position running.

2. The internal multi-position enable signal (FunIN.28: PosInSen) changes from active
from inactive.

Margin processin
Value Ll g Remark
method
For example, if F14.01 =16 and the servo drive pauses
Complete the . L .
0 .. R when running to the 2nd position, it starts running from the
remaining distance .. . A .
3rd position after restoring the multi-position running.
. . For example, if F14.01 =16 and the servo drive pauses
Start running again . . R
1 . when running to the 2nd position, it starts running from the
from Ist position - X . . .
1st position after restoring the multi-position running.
Note:

Once the servo drive pauses during the multi-position running, it discards the
uncompleted distance in the current position reference.

F14.00=2 (DI switchover), pause is permissible only when the servo drive switches
over to another control mode or the position change on fly function is enabled during
running of the current position. The start position No. is determined by FunIN.6 to FunIN.9
after the multi-position running is restored

RTENEL Time unit Property At stop (Clomie P
name mode
F14.03 N a
S 0~1 Unit - Eff'ecnve Immediate Default 0
range time

It sets the unit of the acceleration/deceleration time and waiting time during the
multi-position running.

Acceleration/Deceleration: time for the servo motor to change from 0 RPM to 1000
RPM or the reverse.

Waiting time: time interval from ending of the current position reference to starting of
the next position reference.
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Value

‘Waiting time unit

Remark

ms

Speed V

Nth position

Mth position

i Time t
Waiting time

When F14.00=3 (Sequential running), F14.03 is invalid, and there is no waiting time
between positions.

When F14.00=2 (DI switchover), F14.03 is invalid, and the time interval between
positions is determined by the delay time command from the host controller

Parameter . Control
name Displacement reference type Property At stop mode P
F14.04 - -
SHIgE 0~1 Unit - Eff.ectlve Immediate Default 0
range time

It sets the displacement reference type when the multi-position function is used.

Displacement reference: sum of position references in a certain time period.

Relative displacement: position increment of the target position relative to the current

motor position.Absolute displacement: position increment of the target position relative to
the motor home position.For example, the displacements of the nth position and mth
position are respectively Pn (Pn > 0) and Pm (Pm > 0), And assume Pm>>Pn, comparison as

follows:
Displacement reference
Value Remark
type
The actual displacement at mth position: Pm
Total

displacement

Relative P+
0 displacement ) Mth position
N
reference
Nth position
Time t
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Total
displacement

The actual displacement at mth position: Pm-Pn

Absolute P
displacement
reference

Mith position

Nth position

Time t

When the actual displacement is negative, the motor runs in the reverse direction.

Parameter .. . . Control
name Start position of sequential running Property At stop mode P
F14.05 - -
Seyine 0~16 Unit - BHCCVEN frmediate [[RDeEult 0
range time

It sets whether to carry on cyclic running and the start position No. after the first round

of running when the multi-position sequential running is enabled (F14.00=3).

Start position of

F14.01.

Value . . Description
sequential running
0 Not evelic The servo drive runs positions set in F14.01 only once and stops after
4 the running is completed. Then, the motor becomes in locked state.
Cyclic running is performed. The servo drive starts from the position
1 1~16 No. set in F14.05 after the first round of running. And F14.05 <

Note: [F14.05]>[F14.01], [F14.05] will be forced to set to 0.

LTIl Ist displacement Property Dur{ng (Clomix] P
name running mode
FI406 g 1073741824 Ref it
etting - ~ q eference | Effective N
— 1073741824 Unit unit time Immediate Default 10000
It sets the 1st displacement in multi-position (in reference unit).
Parameter Maximum running speed of 1st During Control
. Property . P
name displacement running mode
F14.08 - N
S 1~6000 Unit | Rpm | EffeCtVe | i ediate | Default 200
range time

It sets the maximum running speed of the 1st position in multi-position.
The maximum running speed is the average running speed when the motor is not in
acceleration/deceleration. If [F14.12] is too small, the actual motor speed will be smaller

than[F14.14].
Parameter | Acceleration/Deceleration time of 1st During Control
. Property . P
name displacement running mode
F14.09 : -
Setting 0~65535 Unit |Ms () | EfCve |y ediate | Default 10
range time

It sets the time for the servo motor to change from 0 RPM to 1000 RPM or the reverse
for the 1st displacement.
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Actual time of accelerating to [F14.14].

|y Waiting time after 1st displacement Property Dun'n e o P
name running mode
F14.10 - -
Setting 0~10000 | Unit |Ms (s) | EHCCVe | 1 ediate | Default 10
range time

It sets the waiting time from completion of the 1st displacement to start the next

displacement.
Motor displacement:
Motor speed v (F14.06)xElectronic gear ratio
Maximum
operating speed
F14.08
Acceleration/deceleration Waiting time Time t
time t F14.10
RTENEL 2nd displacement Property Dun’ng (Clomie P
name running mode
S I 1073741824 Ref it
etting - ~ q eference | Effective .
— 1073741824 Unit unit time Immediate Default 10000
Parameter Maximum running speed of 2nd Property Dur{ng Control P
name displacement running mode
F14.13 - -
SHIgE 1~6000 Unit | Rpm | EffeCVe | o cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name 2nd displacement running mode
F14.14 = -
St 0~65535 Unit |ms (S) Eff'ecnve Immediate Default 10
range time
(ROl Waiting time after 2nd displacement | Property Durl'n & o] P
name running mode
F14.15 - -
Setting 0~10000 | Unit |ms (s) | EfeCve |\ cdiate | Default 10
range time
(TR 3rd displacement Property Dun_n & Coiz] P
name running mode
Fla16 = 1073741824 Ref EAff
etting - ~ . eference ective .
— 1073741824 Unit unit fime Immediate Default 10000
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Parameter Maximum running speed of 3rd During Control
. Property . P
name displacement running mode
F14.17 : -
Sty 1~6000 Unit Rpm Eff'ectlve Immediate Default 200
range time
Parameter | Acceleration/Deceleration time of 3rd During Control
. Property . P
name displacement running mode
F14.19 - -
Setting 0~65535 | Unit |ms (s) | EHCCVe | 1 cdiate | Default 10
range time
(TR Waiting time after 3rd displacement Property Dun_n e o P
name running mode
F14.20 - -
Setting 0~10000 | Unit |ms (s) | EMECIVE | 1 cdiae | Default 10
range time
Haranety Fourth displacement Property Dur1}1 g (Clomix] P
name running mode
R IS 1073741824 Refk ff
etting - ~ q eference | Effective N
— 10741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of fourth During Control
. Property . P
name displacement running mode
F14.23 - -
S 1~6000 Unit rpm Eff'ectlve Immediate Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name fourth displacement running mode
F14.24 - -
Setting 0~65535 | Unit |Ms () | EHCCVe | cdiate | Default 10
range time
(TR Waiting time after fourth displacement | Property Dun_n e o P
name running mode
F14.25 - -
Setting 0~10000 | Unit |Ms () | EHCCVe | 1 cdiate | Default 10
range time
Haranety Fifth displacement Property Dur1}1 s G P
name running mode
FI426 7 1073741824 Refk it
etting - ~ q eference | Effective N
— 1073741824 Unit unit time Immediate Default 10000
Parameter Maximum running speed of fifth During Control
. Property . P
name displacement running mode
F14.28 : -
S 1~6000 Unit Rpm Eff'ectlve Immediate Default 200
range time
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Parameter | Acceleration/Deceleration time of fifth During Control
. Property . P
name displacement running mode
F14.29 - -
Setting 0~65535 | Unit |Ms (s) | ECCVe | cdiate | Default 10
range time
LRIl Waiting time after fifth displacement | Property Durl'n & (] P
name running mode
F14.30 - -
Setting 0~10000 | Unit |Ms () | EFECVe | 1 cdiate | Default 10
range time
(TR Sixth displacement Property Dun_n & Coiz] P
name running mode
a3t = 1073741824 Ref Eff
etting - ~ . eference ective .
— 1073741824 Unit unit fime Immediate Default 10000
Parameter Maximum running speed of sixth During Control
R Property X P
name displacement running mode
F14.33 - -
Kl 1~6000 Unit | Rpm | FHECHYE | o cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. . Property . P
name sixth displacement running mode
F14.34 : -
Setting 0~65535 | Unit |Ms (s) | ECCVe | cdiate | Default 10
range time
LRIl Waiting time after sixth displacement | Property Durl'n & (] P
name running mode
F14.35 - -
Setting 0~10000 | Unit |Ms () | EFECVe | 1 cdiate | Default 10
range time
(TR Seventh displacement Property Durl_n e o P
name running mode
FI436 =5 1073741824 Ref Eff
etting - ~ . eference ective .
— 1073741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of seventh During Control
. Property . P
name displacement running mode
F14.38 - -
Kl 1~6000 Unit | Rpm | FHECHYE | o cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name seventh displacement running mode
F14.39 : :
Setting 0~65535 | Unit |Ms (s) | ECCVe | ediate | Default 10
range time
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Parameter Waiting time after seventh During Control
. Property . P
name displacement running mode
F14.40 : -
Setting 0~10000 Unit |Ms (s) | Efetive |y ediate | Default 10
range time
ety Eighth displacement Property Durl'n g o] P
name running mode
st = 1073741824 Ref. Eff
etting - ~ . eference ective .
T 1073741824 Unit wnit time Immediate Default 10000
Parameter | Maximum running speed of eighth Property Dun_ng Control P
name displacement running mode
F14.43 - -
SR 1~6000 Unit | Rpm | THeCHVE |\ cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. . Property X P
name eighth displacement running mode
F14.44 . -
Setting 0~65535 Unit |Ms (s) | Effeetive |y cdiate | Default 10
range time
Ty Waiting time after eighth displacement | Property Durlp & (G P
name running mode
F14.45 : -
Setting 0~10000 Unit |Ms (s) | Efeetive |y ediate | Default 10
range time
ety Ninth displacement Property Durl'n & o] P
name running mode
Flads = 1073741824 Ref Eff
etting - ~ . eference ective .
T 1073741824 Unit unit time Immediate Default 10000
Parameter Maximum running speed of ninth During Control
R Property . P
name displacement running mode
F14.48 - e
SR 1~6000 Unit | Rpm ective | | mediate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. . Property . P
name ninth displacement running mode
F14.49 - -
Setting 0~65535 Unit |Ms (s) | Effeetive |y ediate | Default 10
range time
Ty Waiting time after ninth displacement | Property Durlp & (G P
name running mode
F14.50 : -
Setting 0~10000 Unit |Ms (s) | Efetive |y cdiate | Default 10
range time
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Ty Tenth displacement Property Durlp & (G P
name running mode
Flast S 1073741824 Ref Effe
etting - ~ . eference ective .
— 1073741824 Unit it time Immediate Default 10000
Parameter Maximum running speed of tenth During Control
. Property . P
name displacement running mode
F14.53 - e
S 1~6000 Unit | Rpm eetive | | mediate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name tenth displacement running mode
F14.54 - -
Setting 0~65535 | Unit |Ms () | EHCCVe | 1 cdiate | Default 10
range time
Haranety Waiting time after tenth displacement | Property Dur1}1 s G P
name running mode
F14.55 - -
Setting 0~10000 | Unit |Ms (s) | EffeCVe | cdiate | Default 10
range time
Ty Eleventh displacement Property Durlp & (G P
name running mode
F14.56 S 1073741824 Ref Effe
etting - ~ . eference ective .
— 1073741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of eleventh During Control
. Property . P
name displacement running mode
F14.58 - e
S 1~6000 Unit | Rpm eetive | | mediate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name eleventh displacement running mode
F14.59 - -
Setting 0~65535 | Unit |Ms () | EHCCVe | 1 cdiate | Default 10
range time
Parameter Waiting time after eleventh During Control
. Property . P
name displacement running mode
F14.60 - -
Setting 0~10000 | Unit |Ms (s) | EffeCVe | cdiate | Default 10
range time
Ty Twelfth displacement Property Durlp & (G P
name running mode
Fl4.61 S 1073741824 Ref Effe
etting - ~ . eference ective .
— 1073741824 Unit unit time Immediate Default 10000
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Parameter | Maximum running speed of twelfth During Control
. Property . P
name displacement running mode
F14.63 : -
S 1~6000 Unit Rpm Eff'ectlve Immediate Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name twelfth displacement running mode
F14.64 - -
Setting 0~65535 Unit |Ms (s) | Efeetive |y ediate | Default 10
range time
Parameter Waiting time after twelfth During Control
. Property . P
name displacement running mode
F14.65 - -
Setting 0~10000 | Unit |Ms () | EHCCVe | 1 cdiate | Default 10
range time
Eaancle Thirteenth displacement Property Dur1}1 & Conirel P
name running mode
FI466 1073741824 Reft it
etting - ~ q eference | Effective N
— 1073741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of thirteenth During Control
. Property . P
name displacement running mode
F14.68 : :
Sty 1~6000 Unit Rpm Eff'ectlve Immediate Default 200
range time
Parameter Acceleration/Deceleration time of During Control
R . Property . P
name thirteenth displacement running mode
F14.69 - -
Setting 0~65535 Unit |Ms (s) | Efeetive |y ediate | Default 10
range time
Parameter Waiting time after thirteenth During Control
. Property . P
name displacement running mode
F14.70 - -
Setting 0~10000 | Unit |Ms () | EHCCVe | 1 cdiate | Default 10
range time
Haranety Fourteenth displacement Property Dur1}1 g (Clomix] P
name running mode
R IS 1073741824 Ref it
etting - ~ q eference | Effective N
— 1073741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of fourteenth During Control
. Property . P
name displacement running mode
F14.73 - -
S 1~6000 Unit Rpm Eff'ectlve Immediate Default 200
range time
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Parameter Acceleration/Deceleration time of During Control
R Property . P
name fourteenth displacement running mode
F14.74 : -
Setting 0~65535 Unit |Ms (s) | Efetive |y ediate | Default 10
range time
Parameter Waiting time after fourteenth During Control
. Property . P
name displacement running mode
F14.75 - -
Setting 0~10000 | Unit |Ms () | EFECVe | 1 cdiate | Default 10
range time
(RIS Fifteenth displacement Property Dun_n & Coiz] P
name running mode
FIa76 = 1073741824 Reft Eff
etting - ~ . eference ective .
— 1073741824 Unit unit fime Immediate Default 10000
Parameter | Maximum running speed of fifteenth During Control
. Property X P
name displacement running mode
F14.78 - -
Kl 1~6000 Unit | Rpm | FHECHYE | o cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. Property . P
name fifteenth displacement running mode
F14.79 : :
Setting 0~65535 Unit |Ms (s) | Efeetive |y ediate | Default 10
range time
Parameter Waiting time after fifteenth During Control
. Property . P
name displacement running mode
F14.80 - -
Setting 0~10000 | Unit |Ms () | EFECVe | 1 cdiate | Default 10
range time
(TR Sixteenth displacement Property Durl_n e o P
name running mode
a8t =S 1073741824 Reft Eff
etting - ~ . eference ective .
— 1073741824 Unit unit time Immediate Default 10000
Parameter | Maximum running speed of sixteenth During Control
X Property . P
name displacement running mode
F14.83 - -
Kl 1~6000 Unit | Rpm | FHECHYE | o cdiate | Default 200
range time
Parameter Acceleration/Deceleration time of During Control
. . Property . P
name sixteenth displacement running mode
F14.84 - -
Setting 0~65535 Unit |Ms (s) | Efetive |y cdiate | Default 10
range time
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Parameter Waiting time after sixteenth During Control
. Property . P
name displacement running mode
F14.85 : -
Setting 0~10000 | Unit |Ms () | EfeCVe | cdiate | Default 10
range time
8.16 F15 Group: Multi-speed function parameters
Parameter . . Control
name Multi-speed running mode Property At stop mode S
F15.00 N q
St 0~3 Unit - Eff'ecnve Immediate Default 2
range time

It sets the multi-speed reference running mode when the speed reference source is
multi-speed (F05.01=3, F05.02=1/2/3/4) in speed control mode.

Value Running mode Remark Running waveform
Vlmax. V2max: Istposition. 2nd position speed
reference;
t;: The actual acceleration and deceleration time of
the 1st position;
t3+ ts: The actual acceleration and deceleration time
Stop after running single of 2nd position.
Stop after running  |cycle;
0 single cycle Position number Speed V i
1st Positiol
auto-increment switching; Vimax 2nd Position
Vomax §
t1 t2 t3 t1 ts | Timet
Speed V
Vina 1st positiol { Ist positiop 3rd position
] Keep the final value |Keep running at the final value | nd posity o
after a single cycle |after a single cycle;
o ¢ E : E E ‘ s Time t
Cyclic running, the starting |V1max.V2max: Ist position.2nd position maximum
position number of each cycle |operating speed.
is 1:
The position number is Spc:d N Ist position Ist position 3rd position
2 Cyclic running automatically incremented and “l: nd positi C

switched;

When the servo enable is
enabled, it will remain in the
loop running state.

! Timet
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Switching via
external DI

Xy y:
Servo enable is effective and
sustainable;

The position number is
determined by the logic of the
DI terminal;

The running time of each speed

please refer to F15.03.;

Position number, for the logical relationship
between the position number and the DI terminal,

Viv Vy: Xth, Yth position speed reference;

The position numberdetermined by DI does not
change, and the speed reference runs continuously,
does not affected by the reference running time.

reference is only determined Speed V. » "
by the position number Vamas Xth positio; Yih posit c’%th position
switching interval; Vzmax
Speed reference direction Vymax
switching can be achieved
using FunIN.5 (DIR-SEL).
Set DI SetDI  SetDI Time t

During each speed reference operation, the servo enable must be valid. Otherwise, the
drive will immediately stop according to the servo enable OFF mode set by [F01.03].
When a certain speed reference reaches value, the speed arrival (FunOUT.16: V-Arr)

signal is valid.

Parameter Control
Interrupt run restart mode Property At stop S
name mode
F15.01 3 =
tti q Effecti .
etiing 0~2 Unit - 'e clive Immediate Default 0
range time
Interrupt run restart
Value errup Description
mode
0 Start again from the first | The operation is interrupted by the stop reference, fault or power failure,
position the drive starts from the first position after restarting.
. The operation is interrupted by the stop reference, fault, the drive
Continuouslyrun from . . ..
| the position automatically records the run time at the current position, and then
. automatically enters the position after starting, and continuously runs at
ofinterruption “ .. . S
the speed defined by the position during the remaining time.
The operation is interrupted by the stop reference, fault, the drive not only
Continue running from |automatically records the running time at current position but also records
2 the running speed at the |the running frequency when the drive stop. After restarting, it firstly
time of interruption restores the running frequency to the stop time and continues the rest of
the operation.
Parameter . Control
Power-down storage option Property At stop S
name mode
502 — pow
etting 0~1 Unit - £ 'e Gk Immediate Default 0
range time
Interrupt run restart
Value errup Description
mode
Do not record the PLC running status when power off. ~ After power-on, it
0 No restore - o
starts to run from the first position.
1 Power-down storage is | Record PLC running status when power is off, including powerdown time,
valid running frequency, the time that has been run. After power-on, it runs
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| | according to the 10-bit defined PLC interrupt operation restart mode.

Parameter Speed referen0§ end position Property At stop Control s
name selection mode
F15.03 N q
Sty 1~16 Unit - Eff'ectlve Immediate Default 16
range time

It sets the total position numbers of the speed reference. Different positions can be set
with different speeds and running times, and there are 4 sets of acceleration time to choose
from.

[F15.00#3], the multi-position number is automatically incremented and switched, and
the switching sequence is 1, 2..., F15.03.

[F15.00=3], set 4 DIs to DI function 6~9 (FunIN.6: CMDI1~FunIN.9: CMD4), and
control the DI logic through the host computer to realize the position number switching. The
multi-position number is a 4-digit binary number, and the correspondence between CMD1
and CMD4 and the position number is expressed as follows.

FunIN.9 FunIN.8 FunIN.7 FunIN.6 Position
CMD4 CMD3 CMD2 CMD1 Number
0 0 0 0 1
0 0 0 1 2

1 | 1 1 1 16

The CMD(n) value is 1 when the DI terminal logic is active, otherwise it is 0.

TR Run time unit selection Property At stop o S
name mode
F15.04 - -
Sl 0~1 Unit - Eff.ectlve Immediate Default 0
range time
Multi-position running time unit selection:
Value Unit selection
0 second
1 minute
TRy Acceleration timel Property At stop (] S
name mode
F15.05 - -
SEing 0~65535 Unit ms Eff.ectlve Immediate Default 10
range time
TR Deceleration timel Property At stop o S
name mode
F15.06 - -
SHIgE 0~65535 Unit ms Eff.ectlve Immediate Default 10
range time
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Ty Acceleration time2 Property At stop (G N
name mode
F15.07 : -
Sty 0~65535 Unit ms Eff'ectlve Immediate Default 50
range time
TRy Deceleration time2 Property At stop (] S
name mode
F15.08 - -
SEing 0~65535 Unit ms Eff.ectlve Immediate Default 50
range time
TR Acceleration time3 Property At stop o S
name mode
F15.09 - -
Setting 0~65535 | Unmit | ms | EHCCVe | 1 cdiate | Default 100
range time
Haranety Deceleration time3 Property At stop G S
name mode
F15.10 - -
Seuine 0~65535 Unit | ms | EHCVe | ediate | Default 100
range time
TRy Acceleration time4 Property At stop (] N
name mode
F15.11 : :
Setting 0~65535 Unit | ms | EHeCVe | ediate | Default 150
range time
LTIl Deceleration time4 Property At stop (Clomix] S
name mode
F15.12 - 5
Setting 0~65535 | Unmit | ms | EHCCVe | 1 cdiate | Default 150
range time

Four sets of acceleration/deceleration time are available for each multi-speed reference.

Acceleration time: The servo motor accelerates from 0 rpm to 1000 rpm;

Deceleration time: The time when the servo motor is decelerated from 1000 rpm to 0

rpm.
Parameter st Control
name 1"speed reference Property At stop mode S
F15.13 - -
Setting | 65006000 | Unit | rpm | FHHVE | o cdiate | Default 0
range time
Ty The 1¥speed reference run time Property At stop (G S
name mode
F15.14 = -
St 0~6553.5 Unit |s (min) Eff'ecnve Immediate Default 5.0
range time

Set the running time of the first speed reference.
Running time: The shifting time of switching from previous reference position speed to
current position speed reference+ the constant running time at current position.
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If the run time is set to 0, the drive will automatically skip the speed reference.

[F15.00=3], as long as the position number determined by the external DI does not

change, the speed reference will continue to run without being affected by the reference

running time.

Parameter The 1*position acceleration and Control
Lo Property At stop S
name deceleration time mode
F15.15 - -
Setting 0~4 Unit - Effective | 1 ediate | Default 0
range time
It sets the 1st position acceleration and deceleration time.
Value Accelerat'lon e'md Remark
deceleration time
0 No acceleration and | Acceleration time: 0
deceleration time |Deceleration time: 0
1 Acceleration and | Acceleration time: F15.05 Speed V. .
deceleration timel |Deceleration time: F15.06 Vi st position
max g
2 Acceleration and | Acceleration time: F15.07 Vomax 2nd position |
deceleration time2 |Deceleration time: F15.08 }
3 Acceleration and |Acceleration time: F15.09 i
deceleration time3 |Deceleration time: F15.10 t1 otz t3h t4 t5 | Timet
4 Acceleration and | Acceleration time: F15.11
deceleration time4 |Deceleration time: F15.12
Vimaxs Vomax: 1st. 2nd position speed reference;
t;: The actual acceleration/deceleration time at first position;
t3+ ts: The actual acceleration/deceleration time at second position;
A certain position running time: The shifting time of switching from previous

positionspeed reference to current position speed reference+ the constant running time at

current position. (For example, the first running time in the figure is t1+t2, the second
running time is t3+t4, and so on)

If a certain running time is not set to 0, the drive will skip the speed reference and

execute the next position;

V1 L . o
L= x The acceleration time set for this position
1000
_NVa-v o "
t, =*———x Acceleration time set for 2nd position
’ 1000
RTENTEL 2"speed reference Property At stop (Clomi S
name mode
F15.16 - N
Kl -6000~6000 | Unit | Rpm | CHECVe | 1 cdiate | Default 100
range time
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Ty The 2"reference run time Property At stop (G S
name mode
F15.17 : -
Sty 0~6553.5 Unit |S (min) Eff'ectlve Immediate Default 5.0
range time
nd Py .
Parameter The 2™ position gccelgratlon and Property At stop Control S
name deceleration time mode
F15.18 - -
SEing 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Parameter wd Control
name 3%speed reference Property At stop mode S
F15.19 - -
Setting | 65006000 | Unit | rpm | FHHVE | pcdiate | Default 300
range time
Haranety The 3"reference run time Property At stop G S
name mode
F15.20 - -
Setting 0~6553.5 Unit |s (min) | EFCVe | ediate | Default 5.0
range time
rd, P .
Parameter The 3" position gccelératlon and Property At stop Control s
name deceleration time mode
F15.21 : :
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
Parameter th Control
4 S
name speed reference Property At stop mode S
F15.22 - e
Setting | (600~6000 | Unit | rpm eetive | 1 mediate | Default 500
range time
TR The 4"reference run time Property At stop o S
name mode
F15.23 - e
SHIgE 0~6553.5 Unit |s (min) ¢ Bl Immediate Default 5.0
range time
th I .
Parameter The 4 "position gcccl§ratlon and Property At stop Control S
name deceleration time mode
F15.24 . -
Setting 0~4 Unit - Effective | | ediate | Default 0
range time
Parameter , - Control
name 5"speed reference Property At stop mode N
F15.25 : -
Setting | (100~6000 | Unit | rpm | FHCCHYe | inediate | Default 700
range time
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Pa:‘:;:zter The 5"reference run time Property At stop C;‘;g:' N
F15.26
S:::gneg 0~6553.5 Unit |s (min) Ef:'ie;telve Immediate Default 5.0
Parameter The 5"position acceleration and . Control
a5 name deceleration time Property Atstop mode S
F15.27
Sl:t:;g 0~4 Unit - Ef;e;:ve Immediate Default 0
Pa:z;xzter 6"'speed reference Property At stop Cl:l::g:l S
F15.28
Sr‘:;;‘eg -6000~6000 | Unit | rpm Eftfiel:e‘ve Immediate | Default 900
Pa;:mzter The 6"reference run time Property At stop C::;::‘ S
F15.29
Sr‘::g"eg 0~6553.5 Unit |s (min) Eftfie:l‘e“e Immediate | Default 5.0
Parameter The 6‘hposition acceleration and Control
G name deceleration time R Atstop mode S
S:::gneg 0~4 Unit - Ef:'ie;telve Immediate Default 0
Pa:::lleeter 7"speed reference Property At stop C::(::;:l S
F15.31
S:a‘l‘l‘;g 6000~6000 | Unit | rpm Effie:lzve Immediate | Default 600
Pa:z;xzter The 7"reference run time Property At stop Cl:l::g:l S
F15.32
S:::gneg 0~6553.5 Unit |s (min) Ef:‘ie:ltelve Immediate Default 5.0
Parameter The 7'“position acceleration and Propert At sto Control S
F15.33 name deceleration time perty P mode
Sr‘::g"eg 0~4 Unit - Eftfie:l‘e“e Immediate | Default 0
Pa:-:‘:eeter 8"speed reference Property At stop C;‘;g:' S
F15.34
Sr:‘:l‘g“eg -6000~6000 | Unit | rpm Eftfie::e‘ve Immediate | Default 300
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Pa:‘:;:zter The 8"reference run time Property At stop C;‘;g:' N
FI535 | —— p—
Gl 0~6553.5 Unit |s (min) 'e Gk Immediate Default 5.0
range time
th e .
Parameter The 8 position qccel§ratlon and Property At stop Control S
I name deceleration time mode
F15..
SEing 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Parameter h Control
ersn name 9" speed reference Property At stop mode S
Setting | 65006000 | Unit | rpm | FHHVE | pcdiate | Default 100
range time
Pa;:mzter The 9"reference run time Property At stop C::;::‘ S
F15.38 o =i
etting 0~6553.5 Unit [s (min) | EIECHVe | 1 ediate | Default 5.0
range time
th syt .
Parameter The 9 'position a}ccelératlon and Property At stop Control s
name deceleration time mode
F15.39
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
Pa:::lleeter 10"‘spccd reference Property At stop C::(::;:l S
F15.40 - e
Setting | (600~6000 | Unit | rpm eetive | 1 mediate | Default -100
range time
Pa:z;xzter The 10™reference run time Property At stop Cl:l::g:l S
F15.41 - e
SHIgE 0~6553.5 Unit |s (min) ¢ Bl Immediate Default 5.0
range time
th .
Parameter | The 10 pa.ragraph‘ acc&;lcratlon and Property At stop Control S
F15.42 name deceleration time mode
Setting 0~4 Unit - Effective | | ediate | Default 0
range time
Pa:-:‘:eeter 11"speed reference Property At stop C;‘;g:' S
F15.43 : -
Setting | (100~6000 | Unit | rpm | FHCCHYe | inediate | Default 300
range time
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Ty 11"reference run time Property At stop (G S
name mode
F15.44 : -
Sty 0~6553.5 Unit |s (min) Eff'ectlve Immediate Default 5.0
range time
th, e .
Parameter The 11 position z}ccel»eratlon and Property At stop Control S
name deceleration time mode
F15.45 - -
SEing 0~4 Unit - Eff.ectlve Immediate Default 0
range time
TR 12‘hspeed reference Property At stop o S
name mode
F15.46 - e
Setting | 65006000 | Unit | rpm ective | | mediate | Default -500
range time
Haranety The 12"reference run time Property At stop G S
name mode
F15.47 - -
Setting 0~6553.5 Unit |s (min) | EFCVe | ediate | Default 5.0
range time
o -
Parameter The 12" position f\cce!eratlon and Property At stop Control s
name deceleration time mode
F15.48 : -
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
TRy 13"‘spccd reference Property At stop (] S
name mode
F15.49 - e
Setting | (600~6000 | Unit | rpm eetive | 1 mediate | Default 2700
range time
TR The 13™reference run time Property At stop o S
name mode
F15.50 - e
SHIgE 0~6553.5 Unit |s (min) ¢ Bl Immediate Default 5.0
range time
th, Iy .
Parameter The 13" position gccc!cratlon and Property At stop Control S
name deceleration time mode
F15.51 = -
Setting 0~4 Unit - Effective | | ediate | Default 0
range time
Ty 14"speed reference Property At stop (G N
name mode
F15.52 : -
Setting | (100~6000 | Unit | rpm | FHCCHYe | inediate | Default 900
range time
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Ty The 14"reference run time Property At stop (G S
name mode
F15.53 : -
Sty 0~6553.5 Unit |s (min) Eff'ectlve Immediate Default 5.0
range time
th e .
Parameter The 14 "position gcce!eratlon and Property At stop Control S
name deceleration time mode
F15.54 - -
SEing 0~4 Unit - Eff.ectlve Immediate Default 0
range time
Parameter h Control
name 15" speed reference Property At stop mode S
F15.55 - e
Setting | 65006000 | Unit | rpm ective | | mediate | Default -600
range time
Haranety The 15"reference run time Property At stop G S
name mode
F15.56 N A
Setting 0~6553.5 Unit |s (min) | EFCVe | ediate | Default 5.0
range time
th, Py .
Parameter The 15 position f\cce!eratlon and Property At stop Control s
name deceleration time mode
F15.57 : -
Sty 0~4 Unit - Eff'ectlve Immediate Default 0
range time
TRy 16"‘spccd reference Property At stop (] S
name mode
F15.58 - F——
Setting | (600~6000 | Unit | rpm eetive | 1 mediate | Default 300
range time
TR The 16™reference run time Property At stop o S
name mode
F15.59 - e
SHIgE 0~6553.5 Unit |s (min) ¢ Bl Immediate Default 5.0
range time
th, Iy .
Parameter The 16 "position ?ccc!cratlon and Property At stop Control S
name deceleration time mode
F15.60 N A
S 0~4 Unit - Eff.ecnve Immediate Default 0
range time
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8.17 F16 Group: Reserved

Parameter Reserved Propert } Control }
F16.00 O perty -
F16.99 Setting R Unit B Eff.ectlve R Default R
range time
8.18 F17 Group:Fault record parameter group
LRIl Previous one failure record Property (] -
name . mode
F17.00 . - At display
Setting 0~499 Unit | - | Fffective Default -
range time
(TR Previous two failure record Property o -
name X mode
F17.01 - 5 At display
Setting 0~499 Unit | . | Fffective Default -
range time
Haranety Previous three failure record Property (Clomix] -
name mode
F17.02 - - At display
Setting 0~499 Unig | - | Fffective Default -
range time
Haranety Previous four failure record Property G -
name mode
F17.03 N N At display
Setting 0~499 Unit | - | Fffective Default -
range time
Ty Previous five failure record Property (Clomie -
name mode
F17.04 - - At display
Setting 0~499 Unig | - | Fffective Default -
range time
TRy Previous six failure record Property (i) -
name . mode
F17.05 . - At display
Setting 0~499 Unit | - | Fffective Default -
range time
The current 6 fault records are displayed, and the most recent fault is recorded in
[F17.00]. For detailed fault information, please refer to "Chapter 9 Troubleshooting".
Haranety Motor speed at previous failure G -
name X mode
F17.06 - Category | Atdisplay
SEI ; Unit | Rpm Default ;
range
[RIRETGl i Output current at previous failure ontrel -
name X mode
F17.07 - Category | Atdisplay
Setting - Unit | A Default -
range
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Ty Bus voltage at the previous fault ontrel -
name . mode
F17.08 . Category | Atdisplay
Setting - Unit |V Default -
range
Parameter | Module temperature at the previous Control )
name fault X mode
F17.09 - Category | Atdisplay
Sl - Unit C Default -
range
Parameter | Input terminal status in the previous Control R
name fault mode
F17.10 - Category | Atdisplay
Setting - Unit | - Default -
range
LRIl Run time at the previous failure o] -
name . mode
F17.11 - Category | Atdisplay
S - Unit min Default -
range
[F17.06]~[F17.11]is the corresponding fault details when viewing the previous fault
record [F17.00].
[RIwETGlig Motor speed at previous two failure onirel -
name mode
F17.12 - Category | Atdisplay
S ; Unit | Rpm Default ;
range
LRIl Output current at previous two failure o] -
name . mode
F17.13 - Category | Atdisplay
Setting - Unit A Default -
range
Haranety Bus voltage at the previous two fault G -
name X mode
F17.14 - Category | Atdisplay
Setting - Unit | v Default -
range
Parameter | Module temperature at the previous Control R
name two fault X mode
F17.15 . Category | Atdisplay
Setting - unit | C Default -
range
Parameter | Input terminal status in the previous Control }
name two fault X mode
F17.16 . Category | Atdisplay
SHIgE - Unit - Default -
range
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Ty Run time at the previous two failure (G -
name . mode
F17.17 N Category | Atdisplay
SEAITg - Unit min Default -
range

[F17.12]~[F17.17]is the corresponding fault details when viewing the previous two
fault record [F17.01].

8.19 F18 Group: Manufacturer parameter group

Parameter During Control
User password Property . -
name running mode
F18.00 - N
SETg 0~65535 Unit - Effective | | ediate | Default -
range time

The user password setting function is used to prohibit unauthorized personnel from
accessing and modifying function parameters.

When the user password function is not required, the function code is set to 00000.

When the user password function is required, first enter five digits number as the user
password, press the "SET" key to confirm the password immediately.

Password change:

Press the “MODE” button to enter the password verification state, enter the original
five-digit password correctly and then enter the parameter editing state, select [F18.00]
(F18.00=00000 at this time), enter the new password, and press the button to confirm the
password Immediately .

Cancel password:

Press “MODE” to enter the password verification state, enter the original five-digit
password correctly and enter the parameter editing state, select [F18.00] (F18.00=00000 at
this time), directly press “SET” to confirm, then you can cancel password.

E’ Users must be sure to save the set password. If lost the password, please consult the

manufacturer.
Note
LRIl Manufacturer password Property Dun'ng o] -
name running mode
F18.01 - -
S 0~65535 Unit - Eff.ectlve Immediate Default -
range time

The manufacturer sets the function and the user is prohibited from modifying it.
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8.20 F19 Group: Communication read servo related variables

- 1 i
TR Communication read servo status | Property Only reaild via o PST
name communication mode
F19.00 N .
Setting R Unit B Eff.ectlve R Default R
range time

The communication reads the servo running status.

[F19.00] is a hexadecimal number, which is not visible on the panel. When read the
parameter via the communication, it must be converted to binary. Different bits indicate
different meanings.

Bit Servo status Remark
Bit0 Bus voltage status 1=Bus voltage has been established
Bitl Run reference status 1=Run reference is valid
Bit2 Drive operating status | 1=Drive is running
Bit3 Servo ON reference 1=Servo On reference is valid
status
Bit4 Motor running 1=The current running direction is reverse
direction
Bit5 Reserved -
Bit6 Reserved -
Bit7 Alarm status 1=The alarm is valid
Bit8 Fault status 1=The fault is valid
Bit9 No3Fault status 1=No3fault is valid
Bitl0 Servo ready status 1=Servo is ready
Bitl2 Position reference 1=Position reference changes
status
Bitl3 Self-tuning status 1=Motor self-tuning
Bitl4 Positioning close state | 1=Positioning close is valid
Bitls Positioning completion | 1=Positioning completion is valid
status
Parameter Communication read DO function Cqmmumcat Control
Property ion read PST
name status1 mode
F19.01 only
Setting R Unit B Eff.ectlve R Default R
range time

The communication reads the status of the DO function 1 to 16 functions in the order in
which the DO function list is arranged.

[F19.01] is a hexadecimal number that is not visible on the panel. When the parameter
is read via communication, it must be converted to binary.
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Bit DO function Remark
bit0 DO function 1 (FunOUT.1: S-RDY, servo is ready) 0: Servo not ready
1: Servo ready
bitl5 DO function 16 (FunOUT.16: V-Arr, speed arrival output) 0: Speed not arrived

1: Speed arrival

Note: Function 9 (brake output) is not configured on the DO port, and FunOUT.9 in
[F19.01] will be invalid.

Parameter Communication read DO function Cqmmumcat Control
Property ion read PST
name status2 mode
F19.02 only
Setting ; Unit : Eff.ectlve } Default }
range time

The communication reads the function status of the DO function 17 to 31 in the order
in which the DO function list is arranged.

[F19.02] is a hexadecimal number that is not visible on the panel. When the parameter
is read via the communication, it must be converted to binary.

Bit DO function Remark
bit0 DO function 17(FunOUT.17: DB, DBBrake output) 0: Energy brake is invalid
1: Energy consumption braking
bitl5 Reserved
Parameter Communication read input pulse Property At display Control PST
name reference sample value mode
F19.03 - -

Setting R Unit B Eff.ectlve R Default R
range time

The communication reads the current alarm code. For details of the alarm code, please

refer to Chapter 9.
Parameter | Communication reads the current fault Property | At display Control PST
name code mode
F19.04 : -
Setting ; Unit : Eff'ecnve } Default }
range time

The communication reads the current fault code. For details of the fault code, please
refer to Chapter 9.
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8.21 F20 Group: Communication given servo related variables

TR Communication given DI input status | Property Dun_n 2 o PST
name running mode
F20.00 N N
SHIgE 0~255 Unit - Eff.ectlve Immediate Default 0
range time

When using communication to set the DI status, it can be realized by the
communication setting [F20.00] parameter, [F20.00] is a decimal number, which is not

visible on the panel and can only be given by communication. If using this function, need to
select the [F02.00] parameter with the DI source, as detailed below.

F02.00 Valid bit Function parameter name
Bit0 0: DIl statuslis dctcrmincd by t(?rminal DIl
1: DIlstatus is determined by Bit0 of the F20.00 parameter.
Bitl 0: DI2 statuslis determined by t§rmina1 DI2
1: DI2status is determined by Bitl of the F20.00 parameter.
Bit2 0: DI3 status.is determined by terminal DI3
1: DI3status is determined by Bit2 of the F20.00 parameter.
Bit3 0: DI4 status.is determ'ined by te_rminal D14
1: Dl4status is determined by Bit3 of the F20.00 parameter.
Bitd 0. DI5 statuslis dctcrmincd by t(?rminal DI5
1: DI5status is determined by Bit4 of the F20.00 parameter.
Bits 0: DI6 statuslis determined by t§rmina1 DI6
1: DI6status is determined by Bit5 of the F20.00 parameter.
Bit6 0. DI7 status.is deterlpined by te'rminal DI7
1: DI7status is determined by Bit6 of the F20.00 parameter.
Bit7 0: DI status is determined by terminal DI§
1: DIS8status is determined by Bit7 of the F20.00 parameter.
Parameter Communication given DO output Property Duri.ng Control PST
name status running mode
F20.01 N N
St 0~31 Unit - Eff'ecnve Immediate Default 0
range time

When using DO function:set the DO output status via communication according to the
setting of function code [F03.10].
[F20.01] is a decimal number, not visible on the panel, and can only be given by

communication.

Please follow the steps below to use DO:

398




Description of parameters

Set
F03.00~F03.09 T~~~ ~~7"777777 Assign DO functions and logic.
¢ Set the DO function selected by the hardware
T F DO terminal (DO1~DOS)
The logic is determined by the actual state of

¢ the drive or by communication.

After the F03.10 value is converted to binary,
F03.10#7 > —-—----- one bit is 1, that is, the DO function is
determined by communication.

No Yes
F29.91 Se'tting F2001 | ——__. DOfunction logic is given via
isinvalid communication

End
|y Communication given speed reference | Property Dun'n 2 o S
name running mode
F20.02 - 5000 e
Sl ] Unit Rpm .e AL Immediate Default 0
range ~6000 time

In the speed control mode, the speed reference source is the communication given, and
the speed reference value is set with an accuracy of 1 rpm.

[F20.02] is a 16-bit function code, which is not visible on the panel and can only be
given by communication.

LRIl Communication given torque reference| Property Dun'ng (] T
name running mode
F20.03 - -
Setting | 30003000 | vnmit | o | FHECIVe | pnediate | Default 0
range time

In the torque control mode, the torque reference source is the communication given,
and the torque reference value is set with an accuracy of 0.1%.
100.0% corresponds to 1x motor rated torque.
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[F20.03] is a 16-bit function code, which is not visible on the panel and can only be
given by communication.

F20.04

A Duri
(TR Modbus communication reference Property unng o -
name running mode
ST 0~8 Unit % Eff.ectlve Immediate Default 0
range time

Modify the [F20.04] by Modbus to realize different actions of the serve. The 4, 5, 6, 7,
and 8 references need to be used with our servo debugging platform. When the servo drive is
faulty, send 1 to [F12.01] to implement the fault reset operation.

F02.04 Function parameter name
0 When the communication allows the servo to receive any reference, it
can send 0 to F20.04 to terminate the previous action.
1 Reserved
2 Servo ON
3 Communication jog forward reference
4 Communication jog reverse reference
5 Communication inertia identification reference
6 Communication rigidity test reference
7 Current loop test reference
8 Mechanical property test reference
Parameter AOI given iy Duri'ng Control }
name running mode
F20.05 - e
Setting | _15000~10000 | Unit | mv Ctive | i mediate | Default 0
range time

When[F03.11=14], could modify the value of [F20.05]viaModbus to realize the control
to the AO1 output voltage by Modbus communication.

F20.06

Parameter AO2 given Property Dun.ng Control R
name running mode
Setting | 14000~10000 | Unit | mv | FCHYe | jmediate | Default 0
range time
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9 Troubleshooting

9.1 Failure and warning handling when startup

9.1.1 Position control operation mode
(1)Failure checking

Startup process

Fault symptom

Causes

Confirming methods

Connect control
power supply
(L1IC L2C)

Main power
supply
(L1 L21L3)

The LED not light or
without value in
display

1. Control power supply
voltage problem

1. After disconnect X5,X6,X3 and X4,the
fault still occurs;

2. Measure the AC voltage between L1C
and L2C.

2. Main power supply
voltage problem

1. For single-phase 220 V model, measure
AC voltage between L1 and L2. The DC
bus voltage between (+) and (-) lowerthan
190V, LED displays “P.oft”.

2. For three-phase 220/380V model,
measure the AC voltage between L1,L2 and
L3. The DC bus voltage between (+) and
(-),for 380V grade lower than 390V, 220V
grade lower than190V and LED displays
“P.off”.

3. Servo Drive problem

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

After the preceding causes are removed, the panel should display monitored objects.

Servo enable
signal(S-ON is
ON)

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

Servo motor shaft in
free running status

1. Servo enable signal
invalid

1. Set operation panel to servo status display
and check whether the operation panel
blinking displays monitored objects;

2. Check it whether setup servo enable
signal parameters in group FO2(DI function
1: S-ON), Ifit has been setup, please check
the corresponding terminal logic valid or
not. If still not setup, please refer to Chapter
8“F02 Group: Terminal input parameters” to
setup and make the terminal valid.

3. If the servo enable signal has been setup
in F02 Group and the corresponding
terminal has valid logic but the operation
panel still blinking display monitored
objects, please refer to "Chapter 4:Wiring
instructions and check the wiring of DI is
correct or not.

2. Incorrect selection of
control mode

Check the value of F01.00 is 0 or not. If it
has been incorrect setup as 2(Torque
control), Servo motor shaft also will be in
free running status due to the default torque
reference is 0.

After the preceding causes are removed, the panel should display monitored objects.
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Input position
reference

Servo motor not
rotates

Input position reference
counter (F10.12)is 0

High/low-speed pulse input terminal wired
incorrectly.

When F04.00=0(pulse position reference),
Please refer to Chapter 4: Wiring
instructions and check the wiring of
high/low-speed is correct or not. Also check
the settings 0fF04.03 matched or not.

Not input position reference

1. Whether used DI function No.13
(FunIN.13:Inhibit,Inhibit position reference)
or DI function No. 37 (FunIN.35: Pulse
Inhibit,Inhibit pulse reference);

2. When F04.00=0 (pulse position
reference), The host device and other pulse
devices not output pulses. Please refer to
Chapter 4:Wiring and use oscilloscope to
check whether the high/low-speed pulse
port has pulse input or not;

3. When F04.00=1(Steps reference), check
the value of F04.04 is 0 or not. If not
0,please check it whether it has been setup
as DI function No. 20(FunIN.20: PosStep,
Steps reference enable)and the
corresponding terminal is valid or not;

4. When F04.00=2(Multi-step position
reference), please check the settings in F14
correct or not. If correctly, please check
whether it has been setup as DI function
No.28(FunIN.28 : PosInSen, Internal
multi-step  position  enable)and  the
corresponding terminal valid or not;

5. If used the Interrupt fixed-length
function, please check the value of F04.34 is
1 or not, (After complete the interrupt
fixed-length whether response to other
position reference).If it’s 1, please ensure
that ~ whether using DI  function
No.29(FunIN.29: XintFree, Relieve the
interrupt fixed-length status)to relieve it.

Servo moor reverse

rotates

Input position reference
counter (F10.12) is
negative

1. When F04.00=0 (pulse position
reference), Please check whether the
settings in F04.01 (pulse reference form)
corresponds to the actual input pulse or not.
Otherwise, it means incorrect settings of
F04.01or wrong terminals wiring;

2. When F04.00=1(Steps reference), check
the value of F04.04 is positive or negative;
3. When F04.00=2(Multi-step position
reference), check t he positive and negative
of each displacement in F14 Group;

4. Check if it has been setup as DI function
No. 27 (FunIN.27: PosDirSel, position
reference direction setting ) and the
corresponding terminal valid or not;

After the preceding causes are removed, the servo motor can rotate.

Slow rotation not

Speed  not

stable [Improperly Gain setting

Please refer to “7.3 Automatic gain tuning”
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smooth during slow rotation to adjust it.
If it can be run safely, perform inertia
Motor shaft N . auto-tuning in accordance with “7.2 Inertia
. The load inertia ratio . T
vibrates left Identification”;

(F07.14) too large

and right Please refer to “7.3 Automatic gain tuning”

to perform automatic gain tuning.

After the preceding causes are removed, the servo motor can rotate.

Confirm input position reference pulse
counter (F10.12), feedback pulse counter
(F10.16) and mechanical stop position
according to the following steps.

Unsatisfactory
position
deviation occurs

Normally Positioning
operation inaccurate

(2)The procedure of checking the causes of positioning inaccurate is as follows:

Position reference Servo Drive
output device

iti Input position Machine
rencecomn counter || Electionic | | Servo (servo) (
Pout (1) Pin: F10.12 gear ratio control \ Motor
@ Mechanical stop

position PL
(4)
A

Feedback pulse

PFF10.16
G) Encoder

Servo signal enable ___ \
S-ON
Forward/backward |

direction overtravel ——
P-OT/N-OT B
Position deviation ___ \

clearing signal

When inaccurate positioning occurs, please check 4 signals in above figure:

(D Output position reference counter Pout in position reference output device (Host
device or internal parameters in servo drive);

@Input reference pulse counter Pin that received by the servo drive, corresponding to
parameter [F10.12];

(® Feedback pulses accumulation of the encoder in servo motor Pf, which
corresponding to parameter [F10.16];

@ Mechanical stop position PL.

There are 3 causes resulting in inaccurate positioning, corresponding to A, B and C in
the figure:

Cause A:

» Counting of input position reference incorrect which caused by the noise in the
wiring between position reference output device(Host device) and servo drive;

»Input position reference is interrupted during motor running. The causes are Servo
enable signal is set to invalid(S-ON is OFF), the forward/backward direction overtravel
switch signal (P-OT or N-OT) valid and the position deviation clearing signal (ClrPosErr) is
valid.

Cause B:

Wrong encoder feedback position signal (signal suffers interference);

Cause C:
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Mechanical position slides between machine and servo motor.

In the ideal state without position deviation, the following relationship is established:

@ Pout=Pin, Output position reference counter value = Input position reference
counter value

@ Pinx Electronic gear ratio =Pf, Input position reference counter valuex Electronic
gear ratio=Feedback pulses accumulation

® Pf x AL=PL, Feedback pulses accumulationx corresponding load displacement of
one position reference=Mechanical stop position

In case of inaccurate positioning, please follow the below inspection methods:

@ Pout # Pin

Fault cause: A

Debug methods and procedures:

Please check whether the pulses input terminal(Low-speed or high-speed pulses input
terminal, for more details refer to Chapter 4 Wiring) adopted shielded twisted pair cables;

Please change it into differential input mode if open-collector input of low-speed pulse
input terminal mode is used;

The wiring of pulses input terminals should be separated from the wiring of main
circuit (L1C, L2C, L1, L2, L3, U, V. W),

When using low-speed pulse input terminal, please increase the filter time constant of
low-speed pulses input pin in [F09.13].

) Pinx Electronic gear ratio # Pf:

Fault cause: B

Debug methods and procedures:

Please whether check any alarms occurs during the operation which leads to the stop of
the servo when the instruction is not fully executed;

If the cause is position deviation clearing signal (ClrPosErr) is valid, please check the
position deviation clearing method in [F04.18] is correct or not.

9.1.2 Speed control operation mode

Startup process Fault symptom Causes Confirming methods

1.After disconnect X5,X6,X3 and X4,the
1.Control power supply |fault still occurs;

Connect control voltage problem 2. Measure the AC voltage between L1C
power supply and L2C.
(L1ICL2C)  |The LED not light or 1.For single-phase 220 V model, measure
without  value  in AC voltage between L1 and L2. The DC
Main power  |display . bus voltage between (+) and (-) lower than
supply 2.Main.power  Supply| |5y, 1 £ displays “P.off”.
(L1L21L3) voltage problem 2.For three-phase 220/380 V model,

measure the AC voltage between L1,L2 and
L3. The DC bus voltage between (+) and
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(-).for 380V grade lower than 390V, 220V
grade lower than190V and LED displays
“P.off”.

3.Servo Drive problem

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

After the preceding causes are removed, the panel should display monitored objects.

Servo enable
signal(S-ON is
ON)

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

Servo motor shaft in
free running status

1.Servo  enable  signal
invalid

1.Set operation panel to servo status display
and check whether the operation panel
blinking displays monitored objects;
2.Check it whether setup servo enable signal
parameters in group FO2(DI function 1:
S-ON), If it has been setup, please check the
corresponding terminal logic valid or not. If]
still not setup, please refer to Chapter 8“F02
Group: Terminal input parameters” to setup
and make the terminal valid.

3.If the servo enable signal has been setup
in FO2 Group and the -corresponding
terminal has valid logic but the operation
panel still blinking display monitored
objects, please refer to Chapter 4:Wiring
instructions and check the wiring of DI is
correct or not.

2.Incorrect  selection  of]
control mode

Check the value of F01.00 is 0 or not. If it
has been incorrect setup as 2(Torque
control), servo motor shaft also will be in
free running status due to the default torque
reference is 0.

After the preceding causes are removed, the panel should display monitored objects.

Input speed
reference

Servo motor not
rotates or the servo
motor speed abnormal

Speed reference(F10.01)is

Wrong wiring of Al

When select analog speed input reference,
please check the selection of AI analog
input channels is correct or not in advance.
Then check the wiring of AI terminal
correct or not. For more details please refer
to Chapter 4: Wiring.

Wrong selection of speed reference, check
the setting of F05.02 correct or not.

Without speed reference or speed reference
abnormal

1. When select analog speed input reference,
please check the settings of Al related
parameters in FO2 group are correct or not
in advance. Then check the input voltage of
external signal source correct or not by the
observing of scope or reading of F10.20 or
F10.21;

2. When select digital setting reference,
check the setting of F05.04 is correct or
not;

3. When select multi-step speed reference,
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check the settings of F15 group parameters
are correct or not;

4.When communication reference used,
check the setting of F20.02 is correct or
not;

5. When Jog speed reference used, please
check the value of F05.05. Also check the
effective logic of DI function No.18 and
No.19 matches with the predicted rotating
direction.

6.Check the settings of Acc/Dec time in
F05.06 and F05.07are correct or not;
7.Check whether the zero-position fixation
function has been wrong used, wrong setup
of DI function No.12 and whether the valid
logic of corresponding DI terminal is correct
or not.

Input speed
reference

Servo motor reverse
rotates

Speed reference(F10.01)is
negative

1.When select analog input reference, please
check whether the positive or negative
polarity of the input signal is reverse or not;
2.When select digital setting reference,
please check whether the value of F05.04
less than 0 or not;

3.When select multi-step speed reference,
please check the positive and negative of
each speed reference in F15 group;

4. When communication reference used,
please check whether the value of F20.02
less than 0 or not;

5. When Jog speed reference used, please
check the value of F05.05. Also check the
valid logic of DI function No.18 and No.19
matches with the predicted rotating
direction.

6.Check whether setup DI function No.26
(FunIN.26:SpdDirSel , Speed reference
direction setup) and the corresponding
terminal valid or not;

After the preceding causes are removed, the servo motor can rotate.

Slow rotation not
smooth

Speed not  stable
during slow rotation

Improperly gain setting

Please refer to “7.3 Automatic gain tuning”
to adjust it.

Motor shaft
vibrates left
and right

Load rotation inertia
ratio(F07.14)is too large

If it can be run safely, perform inertia
auto-tuning in accordance with 7.2 Inertia
Identification”;

Please refer to “7.3 Automatic gain tuning”
to perform automatic gain tuning.

9.1.3 Torque control operation mode

Startup process Fault symptom Causes Confirming methods

Connect control The LED not light o 1‘.After' disconnect X5,X6,X3 and X4,the
power supply without  value  in 1.Control power supply |fault still occurs;

(L1C L2C) display voltage problem 2. Measure the AC voltage between L1C

and L2C.
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Main power

supply
(L1 L2L3)

2.Main  power  supply
voltage problem

1.For single-phase 220 V model, measure
AC voltage between L1 and L2. The DC
bus voltage between (+) and (-) lower than
190V, LED displays “P.off”.

2.For three-phase 220/380 V model,
measure the AC voltage between L1,L2 and
L3. The DC bus voltage between (+) and
(-),for 380V grade lower than 390V, 220V
grade lower than190V and LED displays
“P.off”.

3.Servo Drive problem

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

After the preceding causes are removed, the panel should display monitored objects.

Servo enable
signal valid(S-ON
is ON)

The operation panel
displays “Er.xxx”

Refer to “9.2 Failure and warning handling during operation”, Finding
the causes and troubleshooting.

Servo motor shaft in
free running status

Servo enable signal invalid

1.Set operation panel to servo status display
and check whether the operation panel
blinking displays monitored objects;
2.Check it whether setup servo enable signal
parameters in group FO2(DI function 1:
S-ON), If it has been setup, please check the
corresponding terminal logic valid or not. If
still not setup, please refer to Chapter 8“F02
Group: Terminal input parameters” to setup
and make the terminal valid.

3.If the servo enable signal has been setup
in F02 Group and the corresponding
terminal has valid logic but the operation
panel still blinking display monitored
objects, please refer to Chapter 4:Wiring
instructions and check the wiring of DI is
correct or not.

After the preceding causes are removed, the panel should display monitored objects.

Input torque
reference

Servo  motor  not
rotates

Internal torque reference
(F10.02) is 0

‘Wrong wring of Al

When select analog torque input reference,
please check the wiring of Al is correct or
not and refer to Chapter 4: Wiring.

Wrong selection of torque reference

Check the setting of F06.02 correct or not.
Without input torque reference

1. When select analog torque input
reference, please check the settings of Al
related parameters in FO2 group are correct
or not in advance. Then check whether the
input voltage signal of external signal
source is correct or not by oscilloscope
observing or reading the value of F10.20 or
F10.21.

2.When select digital setting reference,
check the value of F06.04 is 0 or not;
3.When select communication reference,
check the value of F20.03 is 0 or not.

Servo motor reverse

Internal torque reference

1. When select analog torque input
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rotates (F10.02) is negative reference, Whether the polarity of external
signal source input voltage is reverse or not
can be check by oscilloscope or the value of|
F10.20 or F10.21.

2.When select digital setting reference,
check whether F06.04 is less than 0 or not.
3.When select communication reference,
check whether F20.03 is less than 0 or not.
4.Check whether has setup DI function
No.25 (FunIN.25 : ToqDirSel , Torque
reference  direction setup) and the
corresponding terminal valid or not;

After the preceding causes are removed, the servo motor can rotate.

Speed not  stable Improperly gain scttin Please refer to “7.3 Automatic gain tuning”
during slow rotation Properly & & to adjust it.

Slow rotation not If it can be run safely, perform inertia
§ Motor shaft N . auto-tuning in accordance with “7.2 Inertia
smooth . The load inertia ratio . s N
vibrates left Identification”;

(F07.14) too large

and right Please refer to “7.3 Automatic gain tuning”

to perform automatic gain tuning.

9.2 Fault and warning handling during operation

9.2.1 Fault and warning code list
(1)Fault and warning grading

Faults and alarms of servo drive are graded into the following four grades, No.1,No.2,
No.3, and No.4, the serious degree of each grade: No.l1>No.2>No.3>No.4, details as
following:

NO.1: Non-resettable fault;

NO.2: Resettable fault;

NO.3: Resettable fault;

NO.4: Resettable warning.

“Resettable” means that the fault/warning display state of operation panel can be
stopped by input “reset signal”.

Operation methods: Setup parameter [F12.01=1] (Fault reset) or use DI function
No.2(FunIN.2: ALM-RST, Fault reset ) and makes the terminal logic valid so as to stops the
fault display on operation panel.

The reset method for NO.2. NO.3 resettable faults: Turn off servo enable signal
first(S-ON set as OFF), then setup [F12.01=1] or use DI function No. 2.

The reset method for NO.4 resettable warnings: the program detects warnings status
and exits automatically.
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For some faults/warnings, you must change some settings and remove the problem
causes first, thereafter you can reset it. But the reset does not mean the modification
@ takes effect. For modifications that need to be recharged (L1C, L2C) to take effect,

please recharge control power supply. For modifications that require turning off the
Note servo drive to take effect, the servo enable signal must be turned off. After it takes
effect, the servo drive will work properly.

Function

code Name Setup range Function Modification| Valid mode | Default

For resettable faults and
warnings, using operation
panel to stops fault display. At stop Immediate 0
After the reset completed, it
recovers to 0:No operation.

0: No operation

F12.01 (Fault reset 1: Fault resct

Code Name Function name Function

Edge valid mode recommended, according to the alarm types,
after reset some faults and warnings, the servo drive can keep
FunIN.2 ALM-RST Fault reset signal working.

Invalid: Not reset faults and warnings;

Valid: Reset faults and warnings;

(2)Fault record

Servo drive has fault recording function, it can record names of recent 6 faults and the
servo drive status parameters of recent 2 faults when faults or warnings occurring.

After reset the fault, the fault record will still reserve the fault and warning;

Using the “Recover to factory default operation” [F01.20=3] can clear fault and
warning record.

Servo drive status parameters when fault or warning occurs can be check in [F17.06]~
[F17.11], For more details about parameters please refer to Chapter 8: Parameters
description.

The previous secondservo drive status parameters when fault or warning occurs can be
check in [F17.12]~[F17.17] for more details about parameters please refer to Chapter 8:
Parameters description.

When No.4 warnings occur, Warning code and status parameters of servo drive when
warning occurs not save record.

When fault occurs, Fault code can be check by parameter [F10.46] with more fault
classification information.

When reading [F19.04] through our servo drive debugging platform software or
communication, the value is in decimal and no need to convert it.
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The operation _pansl displa}}/s fault or F19.04(Decimal) SR—
warning “Er.xxx
Er.101 101 (l);)liol;iio:(;;e:esettable fault
- 2 A Falioode
e 3 T Faeode

(3)Fault output
(ONO.1 Non-resettable fault:

Display Fault name Fault type Resettable
Er.100 Non-matched fault between motor and servo drive NO.1 No
Er.101 Non-matched fault between position mode and encoder NO.1 No
Er.102 Speed uncontrollable fault NO.1 No
Er.103 IGBT protection NO.1 No
Er.104 Grounding to earth during operation NO.1 No
Er105 Ell;z;ier fault(The angle that corresponding to Z signal changes too NO.I No
Er.106 Bus type encoder data validation error NO.1 No
Er.107 Z pulse lost fault NO.1 No
Er108 i\:;::rier:‘:?;i:ig;i)ncremem encoder UVW(Including BUS NO.I No
Er.109 Break wire of increment pulse encoder NO.1 No
Er.110 Bus type encoder break wire NO.1 No

(@NO.2 Resettable fault:

Display Fault name Fault type Resettable
Er.200 Servo drive overload protection NO.2 Yes
Er.201 Over-current fault NO.2 Yes
Er.202 Main circuit overvoltage NO.2 Yes
Er.203 Main circuit under-voltage during operation NO.2 Yes
Er.204 Motor parameter self-learning fault NO.2 Yes
B | B ey | M0z | o
Er.206 Break wire of temperature detection NO.2 Yes
Er.207 Internal fault 1 NO.2 Yes
Er.208 Internal fault 2 NO.2 Yes
Er.209 Internal fault 3 NO.2 Yes
Er.210 Reserve NO.2 Yes
Er.211 E’PROM Read/write error NO.2 Yes
Er212 External device fault NO.2 Yes
Er.213 Command conflict fault NO.2 Yes
Er214 Control circuit under-voltage during operation NO.2 Yes
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Er215 Output loss phase fault NO.2 Yes

Er216 Heatsink overheat NO.2 Yes

Er217 Current detection circuit fault NO.2 Yes

Er218 Brake abnormal open NO.2 Yes
(3) NO.3 Resettable fault:

Display Fault name Fault type Resettable
Er.300 Servo motor overload protection NO.3 Yes
Er.301 Main circuit input loss phase NO.3 Yes
Er.302 Over-speed protection NO.3 Yes
Er.303 Pulse output over speed NO.3 Yes
Er.304 Pulse input over speed NO.3 Yes
Er.305 Motor blocked NO.3 Yes
Er.306 Encoder battery failure NO.3 Yes
Er.307 Encoder multi-cycle counting error NO.3 Yes
Er.308 Encoder multi-cycle counting overflow NO.3 Yes
Er.309 AD sampling overvoltage NO.3 Yes
Er310 Too large position deviation NO.3 Yes
Er311 Too large position deviation of full closed-loop NO.3 Yes
Er312 The settings of electronic gear ratio exceed limitation NO.3 Yes
Er313 Modbus communication fault NO.3 Yes
Er314 Braking resistor overload protection NO.3 Yes
Er315 Original position reset overtime fault NO.3 Yes
Er316 Original position reset abnormal NO.3 Yes

(@ Warnings, resettable automatically:

Display Fault name Fault type Resettable
AL.400 Reserved NO.4 Yes
AL.401 Encoder battery warning NO.4 Yes
AL.402 DI emergency stop warning NO.4 Yes
AL.403 Too small of external braking resistor connecting warning NO.4 Yes
AL.404 Recharging need after parameters modification warning NO.4 Yes
AL.405 Forward direction overtravel warning NO.4 Yes
AL.406 Backward direction overtravel warning NO.4 Yes
AL.407 IGBT overheat warning NO.4 Yes
Er.408 Runninglimit time warning NO.4 Yes
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9.2.2 Troubleshooting of Faults

Fault Principle of ’ .
Fault type p Possible causes of failure Countermeasures
code causing
‘When adopt our ESS200Pdrive
Product (motor or drive) serial [and servo motor, please ensure
No. not exist the No. in F00.03 matches with
Mismatch motor nameplate.
faubl:nljetcween The rated current of -
Er 100 \ | motor larger than Please refer _to 2_.4 Sirvo
o ;tiv?)r;rilve the rated current of Sysiem spec1ﬁczt1§ns (ti" g
: replace unmatched product an
servo drive The rated current and voltage P P
X . ensure the rated voltage and
of motor and drive not exist
rated current of the selected
motor are less than the rated
parameters of drive.
. . Reset F00.03 (Mot
Mismatch Absolute  position . ese . (Motor
Detected motor  mismatch|No.)According to motor
fault between |mode motor .
Er.101 .. . under absolute position mode|nameplate or replace matched
position mode |mismatch or wrong . R
and encoder | motor No. settings or wrong motor No. settings motor or set correct value in
! F00.21 (Encoder code).
Incorrect wiring of U,V and W |Wiring according to correct U,
phase sequence 'V and W phase sequence.
When power on, the signal
The torque|disturbed and lead to wrong
ot X . .. ~|Recharge.
reference  direction |detection of motor shaft initial
reverses  to  the|phase position
speed feedback -
peec. Replaced matched drive and
direction under .
motor. When adopt our drive
torque control
Speed Wrong encoder type or wrong|and motor, please ensure
mode; .. h
Er.102 | uncontrollable wiring correct setting of F00.03.
The speed reference
fault L Reconfirm motor type, encoder
direction reverses to tvpe and wrine of encoder.
the speed feedback D i .
i i Wron, wirin or  agin,
direction “flfier g S g‘ g Weld, fasten, or replace the
speed or position |corrosion of encoder, loosening .
encoder cable again.
control mode; of encoder connector
Decrease the load of vertical
Gravity load too heavy in|axis, increase rigidity or
vertical axis working condition [disabled this fault if it not make
influence on safety and using.
If internal braking resistor used
and the value is “65535”,
please change to using external
braking resistor (F01.16=1/2)
and removed the wire between
RB and B. The resistance value
Short circuit signal . . and power can be chosen in
IGBT Braking resistor too small or . X
Er.103 . detected by g re accordance with the internal
protection short circuit . . .
hardware brake resistor specification;
If used external braking resistor
and the resistance value is less
than the value in FO1.11, please
refer to “6.1.7 Braking resistor
settings”, replace a new resistor
and connect it between(+) and
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B.

Poor motor cable contact

Tighten loose and detached
wires

Motor cable grounding

Replace motor when bad

insulation

Motor U V' W cables short
circuit

Connect motor cable correctly

Servo motor burn out

Replace motor when unbalance
of motor wires

Wrong  wiring or  aging
corrosion of encoder, loosening
of encoder connector

Weld, fasten, or replace the
encoder cable again.

Servo drive fault

Replace servo drive

Er.104

Grounding to
earth during
operation

Short circuit signal
detected by
software

Poor motor cable contact

Tighten loose and detached
wires

Servo drive power cable of (U
V W) short circuit to earth

Rewiring or replace
drive power cable

Servo

Motor cable grounding

Replace motor when bad

insulation

Motor U V' W cables short
circuit

Connect motor cable correctly

Servo motor burn out

Replace motor when
unbalance of motor wires

Servo drive fault

Replace servo drive

Er.105

Encoder fault

Encoder Z signal be
disturbed and lead
to too large
electrical angle that
z signal
corresponding

Wrong wiring of encoder

Rewiring according to correct
wiring diagram

Loosing of encoder wires

Rewire and ensure the encoder
terminals are tightly connected.

Encoder Z signal be disturbed

Priority to use our standard
cable; If non-standard wiring,
please check whether the
cables conform to the
requirements of the
specification, whether or not to
use twisted-pair shielded wire,
etc.

As possible to separate the
wring of strong and weak
current lines. Do not tie and
bound motor cables and
encoder cable together. Ensure
good contact of the ground of
motor and drive. Check it
whether the both ends of the
encoder plug contact is good
and whether any needles retract
or not and so on.

Encoder error

Replace encoder wires that can
work normal.

If no problem of encoder
cables, so it’s mainly encoder
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problem and need to replace
servo motor.
Ensure whether the encoder
cables break or in bad contact
. etc.
Bus type Abnormal of| 150 e(::;ln encoder cable break or If the motor cable and encoder
Er.106 enc.oder data encoder internal cable are tied and bounded
validation parameters together, please separate the
error wring of them.
Reading abnormal of serial
Replace servo motor.
encoder parameters
Encoder failure leads to Z
. Replace servo motor.
signal lost
.. Check the encoder cable
. Poor or wrong wiring leads to ..
2500 lines|,, . contact well or not, rewiring or
Z pulse lost | Z signal lost
Er.107 fault increment encoder replace cables.
Z signal lost Adopt  encoder  connection
Serious disturb on encoder cables that we provided and
signal separate them from the wiring
of power cables.
After power on,|Mismatch of drive and motor |Replace matched motor and
. i f i
Wrong reading wrong readmg_ of| type drive
. 2500 lines
Er.108 | of increment increment  encoder
encoder UVW | <" Replace encoder cables and
initial phase Encoder cables break tighten connects.
position information
Encoder failure leads to AB
. Replace servo motor.
signal lost
. Hardware detected | Poor or wrong wiring leads to Check ~ the encoder . Acable
Break wire of . . contact well or not, rewiring or
R AB signal of 2500|AB signal lost
Er.109 increment . . replace cables.
lse encoder lines increment
pu encode lost Adopt  encoder  connection
Serious disturb on encoder cables that we provided and
signal separate them from the wiring
of power cables.
Encoder failure leads to
Lo Replace servo motor.
Hardware detected |communication signal lost
Bus type -
EL110 | encoder break |BYS type encode . _ Adopt  encoder  connection
wire c.ommumcatlon Serious disturb on encoder cables that we provided and
signal lost signal separate them from the wiring
of power cables.
Please contact us when the
value of F00.00 not matches
. with drive nameplate;
Wrong settings of parameters Adiust . "
The  accumulated Jus 1 gamdl parameters
heat of the drive is ?roglir);( afcfcor ing to current
Er.200 |Drive overload |too high and cedback effect.
reached the fault|High load rate of drive(load|Reselect drive with larger
threshold. inertia large) power
High load rate of] .
drive(Mechanical stuck and Remove mechanical stuck and
stop
stop)
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Motor blocked

Refer to Er.305 troubleshooting
measures

Input reference synchronizes
with servo on or too fast

Instruction sequencing: After
the operation panel of servo
drive  displays  normally,
please turn on the servo
enable signal (S-ON) first,
then input instruction.

Add instruction filter time
constant or increase Acc/Dec
time when allowable.

Braking resistor too small or
short circuit

If internal braking resistor used
and the value is “65535”,
please change to using external
braking resistor (F01.16=1/2)
and removed the wire between
RB and B. The resistance value
and power can be chosen in
accordance with the internal
brake resistor specification;

If used external braking resistor
and the resistance value is less

Er201 Over-current |Software detected than the value in FO1.11, please
fault over-current refer to “6.1.7 Braking resistor
settings”, replace a new resistor
and connect it between(+) and
B.
Poor contact of motor cables Tllghten loose and ~ detached
wires
Motor cable grounding R}eplace' motor - when  bad
insulation
Motor U V W cables short
Lo Connect motor cable correctly
circuit
Replace motor when unbalance
Servo motor burn out .
of motor wires
Improper gain settings makes [Refer to “7.2 Inertia
motor to oscillate Identification” and adjust gain.
Wrong wiring - or ag¥ng Weld, fasten, or replace the
corrosion of encoder, loosening .
encoder cable again.
of encoder connector
Servo drive fault Replace servo drive
Change or adjust voltage
according to below
specifications:
220V drive:
Hieh voltage input of main Effective value: 220V ~240V
Main circuit  |PC BUS  voltage Cir‘imt e 1np Allowable deviation:-10%~
Er.202 overvoltage between + and — +10%(198V~264V)
over fault threshold 380V drive:

Effective value: 380V ~440V
Allowable deviation:-10%~
+10%(342V ~484V)

Power source not stable or

After connect the surge
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influenced by lightning stroke

suppressor, turn on the control
power and the main circuit
power. If the fault still occurs,
please replace the servo drive.

Braking resistor failure

e

If the resistance value is “o0
(infinite), ~ braking  resistor
broken inside. If used internal
braking resistor, please change
it to use external braking
resistor  (F01.16=1/2)  and
removed the wire between RB
and B. The resistance value and
power can be chosen in
accordance with the internal
brake resistor specification;

If wused external braking
resistor, please replace a new
resistor and connect it between
(+) and B.

Be sure to set FO1.17 (external
braking resistor power) and
F01.18  (external  braking
resistor  resistance  value)
consistent with specifications
of the actual used external
braking resistor.

External braking resistor value
is too large and maximum
braking energy cannot be fully
absorbed

Replace  another  external
braking resistor which has
recommended  value  and
reconnect it between (+) and B.
Be sure to set FO1.17 (external
braking resistor power) and
FO01.18  (external  braking
resistor  resistance  value)
consistent with specifications
of the actual used external
braking resistor.

Motor runs in the state of rapid
acceleration and deceleration,
and the maximum braking
energy exceeds the absorbable
value

Ensure the main circuit input
voltage is in specification range
firstly. Then increase Acc/Dec
time if it’s allowable.

The sampling value of DC BUS
voltage has large deviation

Consult our technical support.

Servo drive fault

Replace servo drive

Er.203

Main circuit
under-voltage
during
operation

DC BUS voltage
between + and -
under fault
threshold

Main circuit power source not
stable or power off

Interrupt power-supply

Increase power source capacity,
for more details please refer to

“2.4 Servo system
Power source voltage decreases |specifications”
during operation

. .. |Replace cables and wirin;

Loss phase: The drive runs with P - &
R . main circuit power cables
single phase input but actually

correctly:

3 phase power source needed.

Three phase:L1, L2, L3
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Single phase:L1, L2

Servo drive fault

Replace servo drive

Poor contact of three phase|Replace cables and wiring
output cables them correctly
Current  abnormal  during|Select motor matches with
self-learning drive
Motor The drive occurs|If F10.46=2041, fault occurs Restart  identification after
- . . . . confirm the output cables are
Er204 parameter‘ fault during servo |during stator identification normal.
self-learning motor parameters
fault self-learning I£F10.46=2042 or Restart identification  after
F10.46=2043 fault occurs confirm the output cables are
S . - . |normal and select matched
during inductance identification . .
servo motor with drive.
Incorrect settings of carrier|If F10.46 is 2044, please
frequency during identification |contact with manufacture
1. If the motor runs clockwise
during self-learning, exchange
any two phases of the UVW
power line and  restart
self-learning after exchanged.
2. If the motor runs
counterclockwise during
self-learning and the motor
encoder is 2500  lines
Fault occurs in the|Incorrect sequence wiring of|optical-electricity type,
drive during|motor power terminals UVW  |exchange the wiring of encoder
self-learning of A and B signals. Restart
Encoder 2500 lines self-learning after exchanged.
Er.205 self-turning optical-electricity 3. If the motor runs
fault encoder inslalling counterclockwise during
information  and self-learning and the motor
motor uvw encoder is BUS type, it means
wiring sequence the encoder is mismatch, please
contact manufacture to
replace motor.
Restart  identification  after
Not found Z signal confirm the wiring of 2500
lines encoder is reliable.
The UVW signal wires of 2500 Restart  identification  after
lines optical-electricity encoder|confirm the wiring of 2500
have problem lines encoder is reliable.
Break wire of |Software detected .
. |IGBT temperature detection .
Er.206 |temperature temperature circuit| . . Replace servo drive
. circuit fault
detection occurred fault
Er207 | Internal fault | |1nternal watchdog .
Internal watchdog trigger
Er.208 |Internal fault 2 |fault Consult our technical support.
Er.209 | Internal fault 3 |Internal timing error
@ Can’t write Abnormal ~ when  writing|After modify some parameters,
EEPROM parameters value |parameters recharge the drive and check
Er211 Read/write into EZPROM; whether the settings of the
fault (@Can’t read Abnormal  when  reading parameters saved or not.
parameters value ~ [Parameters If still be saved and the fault
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from EZPROM;

still exist, please replace drive.

Disconnect the external device

Er212 E)Ftemal External device fault fault terminal after the external
device fault
fault has been handled.
Redundant servo .
. . . The servo drive can only
Command command signal When internal enable signal excoute one command of the
Er.213 occurs when the valid, the external servo enable

conflict fault

drive is executing a

signal(S-ON)is valid

auxiliary function or serve ON
command at any time.

command
For 220V drive: Recharge the drive. In case of]
Normal value: Control circuit power source  |abnormal power loss, please
Control circuit |310V, not stable or instantaneous ensure the power source is
Er2l4 under-voltage |Fault value: 160V; |power failure occurs stable and increase the power
i during For 380V drive: source capacity.
operation Normal value:
540V, Poor contact of control cables |Rewiring or replace cables
Fault value: 350V.
Tight 1 d detached
Poor contact of motor cables lghtenloose - an etache
wires
. Replace motor when bad
Motor cables grounding e ac
insulation
Mot tput |
Output loss otoroulpul 1SSy eor U V. W cables short
Er215 phase detected by Lo Connect motor cable correctly
phase fault . circuit
the drive
Servo motor burn out Replace motor . when
unbalance of motor wires
If the above problems not exist, please disable function of the
output loss phase detection during operation (F09.02=0).
. . I li diti f
Ambient temperature is too mprove_ cooling condi 1ons.0
hich servo drive and reduce ambient
& temperature.
Change reset method of fault.
After overload occurs, wait 30s
When overload oceurs, and then reset it. Increase
The temperature of |Power off the servo drive to capacity of serv;) drive and
Heatsink the drive power reset overload fault many times P t Y Aco/Dec fi
Er216 | IGBT is higher than m‘; °'vd ‘“Cfelasz ce/bec ime
high temperature and reduce load.
protection point Fans broken Replace drive
The installation direction of
servo drive and the separation |Install servo drive according to
from other servo drives are|mounting requirements.
unreasonable
Servo drive failure Replace drive
Control board connection or|Rewiring and then power on
X plug-in loose again
Current Current detection — -
Er.217 |detection circuit fault detected | Auxiliary power failure

circuit fault

by drive

Current detection parts failure

Amplify circuit abnormal

Seek service from

manufacturers or agents.

Er218

Brake
abnormal open

After brake
protection is

Motor brake abnormal open

Rewiring according to correct
wring or replace the motor.
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enabled, the brake
output signal is
inactive, but
detected that the
motor rotates for
two revolutions.

Er.300

Motor
overload
protection

Heat accumulation
of the motor is too
high and reaches the
fault level.

Wiring of motor and
encoder is incorrect
or poor

Connect cables according to
correct wiring diagram;
Priority to use our standard
configured cables;

Self-made cable used, please
make and connect them
according to hardware wiring
guidance.

The load is too heavy and the
motor keeps output effective
torque which higher than rated
torque for a long time.

Replace servo drive with larger
power and matched servo
motor or reduce the load and
increase Acc/Dec time.

Acceleration or deceleration is
too frequent or the load inertia
is too large.

Increase Acc/Dec time during
each operation.

The gain is
Improper or rigidity is too high.

Adjust the gain by referring to
7.2 Inertia identification”.

The drive or motor model set
incorrectly.

Check drive and motor
nameplate and set correct drive
type and motor type according
to  “24 Servo system
specifications”.

Locked-rotor occurs due to
mechanical factors lead to
motor blocked and resulting in
much heavy load during
operation.

Eliminate mechanical factors.

Servo drive failure

Replace drive

Main circuit

Three phase drive

Poor wiring of three phase
input cables

Replace cables and wiring
main circuit cables correctly.

Single phase power is applied
to three phase specification
drive.

If input voltage satisfies
specification requirements,
please set F09.00 as 0 (Disable

Er301  [input loss loss phase input loss phase detection);
phase In other cases, if input voltage
Three phase power source does not satisfy specification
unbalanced or voltages of all  |requirements, replace or adjust
three phases too low. power source.
Motor cables UVW phase Conne(_:t UVW cables
. according to correct phase
sequence incorrect.
The actual speed of sequence.
Er302 Over—sgeed the servo motor Incorrect setting of F09.09 Reset over—speeq fault
protection exceeds the fault threshold according to
parameter

threshold

mechanical requirement

Input reference exceeds the
fault threshold.

Position control mode:
‘When the position reference is
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pulse reference,: on the premise
of ensuring the accuracy of the
final positioning, please reduce
the pulse reference frequency
or reduce the electronic gear
ratio if the operating speed is
allowed,;

Speed control mode: check the
input speed reference value or
speed limitation value in
(F05.08~F05.10) and ensure
them within the range of over
speed fault threshold;

Torque control mode: please set
the speed limitation threshold
within the over speed fault
threshold and the speed
limitation in torque control
mode please refer to “6.4
Torque control mode”.

Motor speed overshoot

Refer to “7.2 Inertia
identification” to adjust gain or
adjust the operating conditions
of machinery.

Servo drive failure

Replace servo drive

Pulse output

When pulse output
function used
(F04.25=0 or 1), the
frequency of output

The frequency of output pulses
exceeds frequency upper limit

(D When F04.25=0, decrease
F04.26(Encoder Frequency
demultiplication pulses),
making output pulse frequency
below frequency upper limit
allowed by hardware in the
speed range required by
mechanical condition.

(2 When F04.25=1, Decrease
input pulse frequency to within
frequency upper limit allowed
by hardware. In this case, if not
modify electronic gear ratio,

Er303 over speed l;:el:zz::;i;fer allowed by the [motor speed will be slow. If
Jimit allowed by the hardware(240KHz) uu:yut pul§e ffequgngy is very
high but is still within
hardware -
(392KH7) frequency upper limit allowed
: by hardware, take
anti-interference measures(use
shielded twisted pair cables for
pulses input and set pin filter
parameters F09.13 or F09.16),
which prevents interference
pulse adding to actual pulse
and resulting in fault
misreported.
Input pulses Reset F09.12 according to the
. frequency higher Input pulses frequency higher|maximum  position  pulses
Pulse input . . .
Er.304 over speed than Max. position [than Max. position pulses|frequency that required for
P pulses frequency(F09.12) normal operation of the
frequency(F09.12) machine.
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If output pulse frequency of
host computer is higher than 4
MHz, it has to be decreased.

Input pulses disturbed

Firstly, use shielded twisted
pair cables for pulses input and
separate pulse input cable from
servo drive power cables.
Secondly, if differential input is
selected on the condition of]
using low-speed pulse input
terminal  (F04.03=0),  host
computer ground must be
connected to GND of servo
drive reliably.

If open-collector input is
selected, host computer ground
must be connected to COM of]
servo drive reliably. Only
differential input can be
selected on the condition of]
using high-speed pulse input
terminal ~ (F04.03=1), host
computer ground must be
connected to GND of servo
drive reliably.

Finally, according to selected
hardware  input  terminal,
increase pin filter time of pulse
input terminal in F09.13.

Actual motor speed
lower than 10 rpm
but torque reference

Drive U,V,W output loss phase
or wrong phase sequence
connection

Connect cables correctly again
or replace them.

Er.305 [Motor blocked |reaches the limit Drive U,V,W output cables or
and the encoder cables break wire
duration r_eaches the Mechanical factors caused| .. . .
value set in F09.17 Eliminate mechanical factors.
motor blocked
The voltage of|Battery not ?onnected during Set F12.02 as 1to clear fault
E£306 Encoder absolute  encoder|Power off period
’ battery failure |battery lower than|Encoder battery voltage too|Replace new battery with
3.0V low matched voltage
Encoder Encoder multi-cycle
Er.307 |multi-cycle R Y€€ Encoder failure Replace motor
. counting error
counting error
Encoder .
R Encoder multi-cycle [When ~ F09.18=0,  encoder
multi-cycle X . .
Er.308 R counting overflow |multi-cycle counting overflow|Replace motor
counting
detected detected
overflow
Adjust input voltage and check
Al sampling value |Input voltage of Al channel is|the sampling voltage until
Er309 |AD sampling  |is larger than the ~ |high sampling voltage not exceeds

overvoltage

voltage value in
F09.07

the set voltage in F09.07.

Wrong wiring of Al channel or
interference exists

Use shielded twisted pair cable
and choose shorten length
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cable.

Increase Al filter time constant:
Al filter time constant: F02.25
AI2 filter time constant: F02.28

Position deviation

Drive U,V,W output loss phase
or wrong phase sequence
connection

Connect cables correctly again
or replace them.

Drive U,V,W output cables or
encoder cables break wire

Rewiring and power cables
UVW of servo motor and
power cables UVW of servo
drive must be one to one
correspondence. Replace the
cable if necessary and ensure
its reliable connection.

Mechanical  factors  caused

motor blocked

Eliminate mechanical factors.

Servo drive gain is low

Refer to Chapter 7 adjust gain
manually or automatic
auto-tuning

larger than the Reduce  position  reference
Er.310/ R . S
Er3ll Too laree setting value in frequency or decrease
) T8 F09.10 in position electronic gear ratio. When
position .
L control mode host computer is used to output
deviation/ Too ses S
. position  pulses, set the
large position Ace/Dec time in h
deviation of High frequency of input pulses cc/Dec time in host computer.
If host computer not allowed to
full .
losed-1 set Acc/Dec time, please
closed-loop increase parameters F04.05 and
F04.06 to increase smoothen
parameters of position
reference.
According to operation
condition, fault value in|Increase the value in F09.10
(F09.10)too small
If the position reference is not
. . 0 but the position feedback is
Servo drive or motor failure
always 0, please replace the
servo drive or motor.
Make the ratio value of encoder
. The set value of electroni resolution/F04.07,
The sett!ngs of |Any group of ) N Sbe val 1(;9}‘1’ ebec TONIC 8CAT| Lot 09/F04.11 and
Er312 electronic gear |electronic gear ratio |ratio beyond the above range F04.13/F04.15 set within the
i ratio exceed exceeds the limit limit.
limitation value
Parameter modify order|Use the fault reset function or
problems power on again
Incorrect Baud rate setting Setup Baud rate properly
Modbus_ . |Communication Incorrect setting of fault and Set proper Valqes .accordmg to
Er313 [communication X the communication of the
occurs problems warning parameters
fault upper computer.

Interference is too large

Rewiring
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9.2.3 Troubleshooting of warnings

I~ Fault type Prmcu_)le o Possible causes of failure Countermeasures
code causing
AL.400 (Reserved
Encoder The  voltage  off The voltage of absolute .
absolute encoder . Replace new battery with
AL.401 |battery . encoder battery is lower than
. battery is lower than matched voltage
warning 3.0V
3.0V
DI function Check the operation
DI emergency DI function No.33, Brake is|mode ,after confirm the safety
AL.402 X No.33(FunIN.33: . .
stop warning triggered then remove the DI brake valid
Brake, Emergency) .
signal
(@O When the external resistor
resistance  value less than
FO1.18(external FO1.11, replace resistor that
Too small of  |braking resistor . . |match with the drive. After set
. When using external braking . .
external resistance value) R the selected resistance value in
. resistor (FO1.16=1),the
braking less than . F01.18, please connect the
AL.403 . . resistance  value less than| .
resistor FO1.11(The Min. - resistor between + and B.

. minimum value allowed by the .
connecting value of external drive @ If the external resistor
warning braking resistor for resistance value larger than

drive operation) FO1.11, set the resistance value
of the actual external resistor in
FO1.18.

When the valid

mode of servo drive

. function code is

Recharging P
valid after power
needed after o . . .
on again”, the value|Modify parameters which is .
AL.404 |parameters . . Power on again
. . of the parameters|valid after power on again
modification
warnin has been changed,
£ the drive reminds
the user to power on
again.
Check the operation mode.
DI function No.14: Forbid After confirm it is safety, send
N . a reverse reference or turn
forward direction drive used
Forward o and the terminal is valid around the motor and make the
direction Forward direction terminal logic of “Forward
ALAOS | travel over-travel signal direction over-travel” invalid.
. oceurs
warmng Check the value of F10.07
Maximum value of software|whether out of the limit of
limit over range F09.20, if out of range, please
adjust F09.20.
Check the operation mode.
DI function No.15: Forbid After confirm it is safety, send
reverse  direction drive used|® forward reference or turn
Backward Backward direction o around the motor and make the
direction ! and the terminal is valid . P
AL.406 ) over-travel signal terminal logic of “reverse
over-travel occurs direction over-travel” invalid.
warning

Minimum value of software
limit over range

Check the value of F10.07
whether out of the limit of
F09.20, if out of range, please
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adjust F09.20.

Drive detected

Ambient temperature is too
high.

Improve cooling conditions of
servo drive and reduce ambient
temperature.

After warning occurs,
Power off the servo drive to
reset warnings many times

Increase capacity of servo drive
and motor, increase Acc/Dec
time and reduce load.

IGBT overheat [IGBT temperature
AL.407 . . :
warning exceeds warning Fans broken Replace servo drive
level The installation direction of]
servo drive and the separation|Install servo drive according to
from other servo drives are|mounting requirements.
unreasonable
Servo drive failure Replace servo drive
Running limit |The running limit  |Drive limit time of runnin; .
AL.408 S s ©|Please contact supplier

time warning

time arrived

arrived

9.2.4 Operation panel commu

nication fault

s Fault type Prlncu_ale & Possible causes of failure Countermeasures
code causing
. Operation panel
Op Zr:;llon CPU has Operation panel CPU has
Er.999 panel | ommunication communication fault with host|Replace drive or control board
communication .
fault with host computer CPU
fault
computer CPU
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10 Communication

The servo drive has Modbus (RS-232, RS-485) communication function, and the host
computer communication software can realize many functions such as parameter
modification, parameter query and servo drive status monitoring.

10.1 MODBUS communication

The RS-485 communication protocol adopts single-master multi-slave communication
mode, which can support multiple servo drives to network. The RS-232 communication
protocol does not support networking of multiple servo drives.

10.1.1 Hardware wiring and EMC precautions
(1) RS-232 connection diagram

; ,,,%E =
EN-M701 EERHEHR

(CReReReN(e)

ww AV q wer

==

Fig.10-1 RS-232 connection diagram

(2) RS-485 connection diagram

Upper

E computer

EN-M403

Fig.10-2 RS-485 connection diagram

(3) When the number of nodes is large, the RS-485 bus recommends a hand-held bus
structure.

If a branch line connection is required, the branch length between the bus and the node
is as short as possible, and it is recommended not to exceed 3 m. Resolutely put an end to
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star connections. A schematic diagram of common bus structure is as follows:

(O Recommended solution: hand-held connection structure

RS-485 Bus
Host Node Node Node Node
1 2 3 4 N
Fig.10-3 Recommended hand-hand connection structure diagram
(2 General solution: branch line connection structure
RS-485 Bus
<3m ‘ <3m ‘ <3m ‘ <3m ‘ <3m ‘
T Host T Node Node T Node T Node
1 2 3 4 N

Fig.10-4 Branch line connection structure diagram

(3 Wrong solution: star connection structure
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/(l) Connect the correct terminating resistor. Refer to question 1 for details.

(2) RS-485 communication must use cables with twisted pairs;

(3) Connect the 485 circuit reference ground GND of each node through the third
cable, wherein the 485 ground reference ground of the ESS200P servo drive is
GND;

E’ (4) When shielded cables are used in the field, it is recommended to connect PEs at
both ends of the shield. Do not connect GND to one end, connect PE to the
other end, or connect GND to both ends. Otherwise, the port will be damaged.

(5) Using the hand-holding method for bus layout, refer to question 3 for details;

(6) Connect the PE of each node with an additional grounding wire. Refer to
“10.1.2 EMC Layout Requirements”.

(7) The RS-485 bus needs to be arranged separately from other interference cables.

Refer to “10.1.2 EMC Lavout Reauirements”.

Note

10.1.2 EMC layout requirements

(1) Layout requirements on site

Control cabinet

External
RS-485 485 node RS-485 Strong interference
[ I area
1 A

External . External 5@ |
485 node 485 node 1 £ . !
N a Driver !
= I
|
>bem g PE |

|
i ’
I
|
|

- n =
qd Jomog
qd Jomog

|

I

I

I

|

I

I

I

I ‘ I
Grounhing bar !

I

Il

I

I

I

I

|

I

I

I

Fig.10-6 Layoutschematic diagram

E-'_, (1) The source of interference is isolated from sensitive equipment.
(2) Interference equipment and cables occupy the smallest area, such as near the

Note outlet.
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(2) Ground wire PE connection requirements

Remote i RST External power
485 node > 5cm > 5cm Driver = supply

1

car groundin
node

Remote
rounding nod

Fig.10-7 Ground wire PE wiring diagram

(1) Ground wire PE must use a cable thicker than AWG12.
L:,Ja'—’ (2) The ground wire PE is connected to the ground terminal of the node or the
Note ground bar of the cabinet where the node is located.

(3) The distance between the ground wire PE and the bus is greater than 5cm.

(3) Cable layout requirements

Control cabinet metal

back plate =1 ¢
RS-485 bus — 5"
>5cm
G d wire PE
round wire % = 90em

R S T power cable

>50cm

Motor U V W

Fig.10-8 Cable layout diagram

(1) The RS-485 bus and the strong electric cable maintain a distance of more than

20cm;

E_‘_’ (2) The RS-485 bus and the motor UVW power cable maintain a distance of 50cm or
more;

Note (3) The RS-485 bus and on site ground wire maintain a distance of more than 5 cm;

(4) The RS-485 bus and metal cabinet back plate maintain a distance of more than
Iem.
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10.1.3 485 Interface field application transmission distance, node and
transmission rate relationship

No Rate Transmission distance Number of nodes Wire diameter
1 57.6kpbs 100m 128 AWG26
2 19.2kbps 1000m 128 AWG26

(1) Generally, RS-485 can connect 32 servo drives at the same time. To connect
more servo drives, an amplifier must be installed to expand up to 247 servo drives.

(2) When using RS-485 communication, if the host computer only supports RS-232, it
can be connected through RS-232/RS-485 converter.

Note

10.1.4 Communication parameter setting

Set servo axis
address
F11.01

Set serial port baud
rate F11.02

v

Set the data
verification mode
F11.03

Set Modbus
command response
delay F11.04

Fig.10-9 Communication parameter setting process
(1) Set the drive axis address[F11.01]
When multiple servo drives are networked, each drive can only have a unique address,
otherwise communication will be abnormal and communication will not be possible. Among

them:
0: Broadcast address
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1~247: Slave address
The host computer can write to all slave drives through the broadcast address, and the
slave drive receives the frame of the broadcast address to operate, but does not respond.

(2) Set the communication rate between the drive and the host computer[F11.02]

The communication rate of the servo drive must be the same as the communication rate
of the host computer, otherwise communication will not be possible.

‘When multiple servo drives are connected, if the communication baud rate of one drive
is inconsistent with the host, it will cause communication error of the axis or affect other
axis communication.

(3) Set the data verification mode when the drive communicates with the host
computer[F11.03]

ESS200P provides two kinds of data verification methods: even check[F11.03=1] and
odd check[F11.03=2], also could use no check[F11.03=0].

@ Even check or odd check

The actual bits of per frame data is 11 bits: 1 bit start bit, 8 bits data bit, 1 bit check bit,
1 bit end bit.

10 9 8~1 0
End bit Check bit Data bit Start bit
® No check

Select no check mode, data frames are available in two formats:
a) The actual bits of per frame data is 11 bits, including 1 start bit, 8 data bits, and 2 end
bits.

10~9

8~1

0

End bit

Data bit

Start bit

b) The actual bits

per byte is 11 bits, including | start bit, 8 data bits, and 1 end bit.

10

9

8~1

0

Invalid bit

Check bit

Data bit

Start bit

The data bits are in hexadecimal.

-

The host computer data frame format must conform to the above format, otherwise it
will not be able to communicate with the drive.

(1) The E*PROM device inside the drive has a limit on the number of times of storage.
When writing the function code parameters, it will be stored in the E’PROM in
real time. In operation, the function code should be prevented from being

Note

frequently modified, resulting in frequent operation of the E’PROM.
(2) After the E2PROM is damaged, the drive will have other non-resettable faults!
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(4) Set MODBUS communication response delay[F11.04]

The function code [F11.04] adds delay to the servo response. After receiving the
command, the servo delays the time set by [F11.04] and then response to the host.

If the data range of the function code is within -65536 to +65535, it is a 16-bit function
code, which occupies only one function code group offset, and only occupies one address.
For example, [F02.01], its communication address is 0x0201, [F12.10], its communication
address is 0xOCOA.

If the data range of the function code exceeds -65536 to +65535, it belongs to the 32-bit
function code, occupies two consecutive function code group offset numbers, occupies 2
consecutive addresses. However, the communication address is determined only by the
address with the lower offset number. In the communication, the lower 16 bits are in the
front and the high 16 bits are in the behind.

For example, [F14.06], occupying two consecutive function code group offset numbers,
respectively [F14.06] and [F14.07], the communication address with lower offset number
[F14.06] inside the drive 0XOEOQ6 stores the lower 16 bits of the function code value, and the
higher offset number [F14.07], the communication address 0XOEQ7 stores the higher 16 bits
of the function code value.

When the "1st segment movement displacement" is set to 0x40000000 (1073741824 in
decimal), the value of [F14.06] should be set to 0x0000, and the value of [F14.07] should be
0x4000. When writing the function code, it is determined in the communication frame that
"0x0000" is in the front and "0x4000" is in the behind. The reading and writing of all 32-bit
registers is unified to the lower 16 bits first and the higher 16 bits later.

(1) Do not operate the higher 16 bits of the 32-bit function code of the servo drive

separately!
E-'_) (2) When using the communication to modify the function code, you need to pay
Note attention to the setting range, unit, effective time, setting category, positive and

negative hexadecimal conversion of the function code. For details, please refer to
the description of the function code.

d) Some manufacturers’ PLC/touch screen MODBUS command programming
address is not equal to the actual register address, but equal to the actual register
address plus 1, because the starting address of the standard MODBUS command
register is 1, but many devices actual register address starts from 0 (for example,

this servo drive). When such PLC/touch screen and MODBUS communication

L:?-—’ are performed with the servo drive, the programmer needs to be clear about this

Note in order to correctly read and write the function code of the servo drive.

(2) If it is not possible to determine whether the register address of the PLC/touch
screen MODBUS command is equal to the actual register address, select two
adjacent function codes with different values, and read a larger function code
with 0x03 (read) command, if the value of the function code read is equal to the

smaller code value of the function code, the register address of programming is

eaual to the actual register address plus 1.
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Functio - - . Setu | Effec Dlﬁfta
7 el Name Setting range Unit Function p | tive vl
way | way | *y
Run Effecl
F11.01 [Servo axis address [1~247 - |Set the drive axis address time inlthZn 1
set
tly
0: 2400
1: 4800
2: 9600 L Effect
Serial port baud 3. 19200 Set the commulmcatlon rate Bun ive
F11.02 . Kbp/s |between the drive and the time |. 6
rate setting 4: 38400 instan
5. 57600 host computer set iy
6: 115200
7: 230400
0: no check, 2 end bits Set the data verification Run Effect
F1L.03 MODBUS data 1: even check, 1 end bit ) mode when the drive time ive 0
' format 2: odd check, 1 end bit communicates with the host . instan
3: no check, 1 end bit computer. 5 tly
MODBUS Run |E1TeCt
F11.04 [command response [0~5000 ms time | . e 1
delay sot instan
tly

10.1.5 MODBUS communication protocol

The function code of the servo driver is divided into 16 bits and 32 bits according to the
data length. The MODBUS RTU protocol can read and write data to the function code.
When writing the function code data, the command code is different according to the data

length.

Operating Command code
Read 16/32 bit function code 0x03
Write 16-bit function code 0x06
Write 32-bit function code 0x10

(1) Read function code: 0x03
In the MODBUS RTU protocol, reading 16-bit and 32-bit function codes, all using

command codes:

0x03request frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame
Servo axis address 1~247
ADDR Note: 1 to 247 are decimal numbers, which are converted to hexadecimal numbers
when ADDR is filled.
CMD Command code: 0x03
The starting function code group number, such as function code F06.11, 06 is the group
DATA[0] number.
Note: Here the 06 are decimal numbers, and the DATA conversion is required when
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filling in DATA[0].

The offset within the starting function code group, such as function code F06.11, 11 is
the offset.

DATA[] Note: 11 here is a decimal number. When DATA[1] is injected, it should be changed to
hexadecimal 0x0B.

DATA[2] Read the number of function codes (high 8 bits), hexadecimal

DATA[3] Read the number of function codes (lower 8 bits), hexadecimal

CRCL CRC check valid characters (low 8 bits)

CRCH CRC check valid characters (high 8 bits)

END Greater than or equal to 3.5 characters idle time, one frame ends

Response frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame
ADDR Servo axis address, hexadecimal
CMD Command code: 0x03

DATALENGTH | The number of function code bytes is equal to the number of read function codes N*2

DATA[0] Starting function code value, high 8 bits

DATA[1] Starting function code value, lower 8 bits

DATA[...]

DATA[N*2-1] Last function code value, lower 8 bits

CRCL CRC check valid character

CRCH CRC check valid character

END Greater than or equal to 3.5 characters idle time, one frame ends

In the MODBUS RTU protocol, the 16-bit function code is written with the command
code: 0x06; the 32-bit function code is written with the command code: 0x10.

(2) Write 16-bit function code: 0x06

E-'_) It is forbidden to use 0X06 to write to 32-bit function code, otherwise unpredictable
Note

error will occur!

Request frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame

Servo axis address 1~247

ADDR Note: 1 to 247 are decimal numbers, which are converted to hexadecimal numbers when
ADDR is filled.
CMD Command code: 0x06

The starting function code group number, such as the write function code F06.11, 06 is the
DATA[0] group number.
Note: Here 06 is a decimal number. When DATA[O0] is filled in, a hex conversion is required.

The function code is offset, such as the write function code F06.11, 11 is the offset.

DATA[1
m Note: 11 here is a decimal number. When writing DATA[1], it should be changed to
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hexadecimal 0x0B.

DATA[2] | Write data high byte, hexadecimal

DATA[3] Write data low byte, hexadecimal
CRCL CRC check valid character

CRCH CRC check valid character

END Greater than or equal to 3.5 characters idle time, one frame ends

Response frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame
ADDR Servo axis address, hexadecimal
CMD Command code: 0x06

DATAJ[O0] | The function code group number is written, such as writing function code F06.11, it is 0x06

DATA[1] | Writing function code offset, such as write function code F06.11, then 0x0B

DATA[2] | Write data high byte, hexadecimal
DATA[3] Write data low byte, hexadecimal
CRCL CRC check low valid character
CRCH CRC check high effective characters

END Greater than or equal to 3.5 characters idle time, one frame ends

(3) Write 32-bit function code: 0x10

E-‘_) It is forbidden to use 0x10 to write to 16-bit function code, otherwise unpredictable
Note error will occur!

Request frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame

Servo axis address 1~247

ADDR Note: 1 to 247 are decimal numbers, which are converted to hexadecimal numbers when
ADDR is filled.
CMD Command code: 0x10

The starting function code group number is written, for example, the function code group
DATA[0] F11.12, 11 is the function code group.

Note: 11 is a decimal number. When DATA[0] is filled in, it needs to be converted to 0x0B.
The written initial function code offset, such as write function code F11.12, 12 is the group
offset.

Note: 12 here is a decimal number. When DATA[1] is filled, it should be changed to
hexadecimal 0x0C.

DATA[2] The number of function codes high 8 bits M (H)

DATA[3] The number of function codes low 8 bits M (L), and the length of 32-bit function code is 2

DATA[1]

DATA[4] | The number of function codes corresponds to the number of bytes M*2

DATA[5] Write the high 8 bits of the start function code, hexadecimal
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DATA[6] Write the low 8 bits of the start function code, hexadecimal

DATA[7] Write the high 8 bits of the offset +1 in the start function code group, hexadecimal
DATA[8] | Write the low 8 bits of the offset +1 in the start function code group, hexadecimal
CRCL CRC check low valid character

CRCH CRC check high valid character

END Greater than or equal to 3.5 characters idle time, one frame ends

Response frame format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame

ADDR Servo axis address, hexadecimal data

CMD Command code: 0x10

DATA[0] | Written start function code group number, such as writing function code F11.12, then 0x0B
DATA[1] Written start function code offset, such as writing function code F11.12, then 0x0C
DATAJ[2] | The number of written function codes high 8 digits.

DATA[3] | The number of written function codes low 8 digits.

CRCL CRC check low valid character

CRCH CRC check high valid character

END Greater than or equal to 3.5 characters idle time, one frame ends

(4) Error response frame

Error frame response format:

START Greater than or equal to 3.5 characters idle time, indicating the start of a frame

ADDR Servo axis address, hexadecimal

CMD Command code +0x80

DATA[0] Error code

CRCL CRC check low valid byte

CRCH CRC check high valid byte

END Greater than or equal to 3.5 characters idle time, one frame ends
Error code:

Error code Code description

0x01 CRC check error

0x02 Illegal command

0x03 Illegal address

0x04 Write register value illegal

0x05 Parameters are not modifiable when read-only or in running status

0x06 Read registers numbers is illegal(more than 10)

435



Communication

(5) Communication example (read F02.02 and F02.03)
(D Host sends request frame
[ o | o | oo [ oo | o | o CRCL | CRCH

The request frame indicates: Read 0x0002 word length of data from the start register
from the function code [F02.02] whose axis address is 01.

Slave response frame:
I 01 | 03 | 04 | 00 | 01 | 00 | 00 | CRCL | CRCH |

The response frame indicates that the slave returns 2 words length(4 bytes) of data, and
the data contents are 0x0001, 0x0000.

If the slave response frame is:
01 83 02 CRCL CRCH

The response frame indicates that the communication has an error, the error code is
0x02; 0x83 indicates an error.

(@ The host sends request frame:
| o | o 02 02 00 oo | creL | cren |

The request frame indicates that 0x0001 is written to the function code [F02.02] whose
axis address is O1.

Slave response axis:
01 06 02 02 00 01 CRCL CRCH

The response frame indicates that the host write function code succeed.

If the slave response frame is:
01 86 02 CRCL CRCH

The response frame indicates that the communication has an error, the error code is
0x02; 0x86 indicates an error.

® Read the 32-bit function code F04.09:
Host request frame:
| 01 03 | 04 | 05 | 00 | 02 | CRCL | CRCH |

Slave response frame:
I 01 | 03 | 04 | 00 | o1 | 00 | 00 |CRCL|CRCH|

The response frame indicates that the value of the function code [F04.09] is
0x00000001.
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-

(1) The E’PROM device inside the drive has a limit on the number of times of
storage. When writing the function code parameters, it will be stored in the
E’PROM in real time. In operation, the function code should be prevented from

E-‘_, being frequently modified, resulting in frequent operation of the E’PROM.

Note (2) When writing the [F12 group] and [F20 group] function code, the parameters will

not be stored in the E*PROM after power-off. After other parameters are modified

by communication, they can be stored in the EPROM inside the drive in real

time.

(6) 32-bit function code addressing

When reading and writing a 32-bit function code with the MODBUS command, the
communication address is determined by the address with the lower offset number in the
function code group, and the offset number in the two function code groups is operated at a

time.
For example, the MODBUS command to read "Ist segment movement displacement"
[F14.06] is:
’ Servo axis | 03 ‘ 0E ‘ 06 | 00 ‘ 02 ‘ CRCL | CRCH ‘
address

If the “1st segment movement displacement” is known to be 0x40000000 (decimal is
1073741824):
(The default lower 16 bits in the front and the higher 16 bits in the behind), then the

response frame is:
Servo axis
address

00 ‘ CRCL ‘ CRCH |

00

03 ‘ 04 00 ‘ 40

For example, write 32-bit function code [F04.09] such data bit 0x00100000 (decimal is
1048576):
The request frame is:

Servo axis CRC | CRC
‘ address 10 ‘ 04 | 09 ‘ 00 ‘ 02 ‘ 04 ‘ 00 ‘ 00 ‘ 00 | 10 ‘ L ‘ H |
The response frame is:
Servo axis 10 04 09 00 02 CRCL CRCH
address
(7) CRC check

The communication between the host computer and the servo drive must use a
consistent CRC check algorithm,otherwise a CRC check error will be generated. The servo
drive uses a 16-bit CRC with the low byte first and the high byte followed. The CRC
function is as follows:

Uint16 COMM_ CrcValueCalc(const Uint16 *data, Uint16 length)

{
Uint16 crcValue = Oxffff;
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intl6 i;

while (length--)

{
crcValue = *data++;
for 1=0;1<8;it++)

{
if (crcValue & 0x0001)
{
crcValue = (crcValue >> 1) ~ 0xA001;
}
else
{
crcValue = crcValue >> 1
}
}

}

return (crcValue);

}

(8) Hexadecimal representation of signed numbers

When a signed function code (including 16-bit and 32-bit) is written, the pre-written
data needs to be converted to a hexadecimal complement code.

@ 16-bit function code

a) The data is positive or 0: complement code = original code

b) The data is negative: complement code = OXxFFFF - the complement code of the
absolute value of the data + 0x0001

For example:

The 16-bit signed positive number +100, the original code is 0x0064, therefore, the
complement code is also: 0x0064;

The 16-bit signed negative number -100, its hexadecimal complement code is: OxFFFF
—0x0064 + 0x0001=FF9C

®) 32-bit function code

a) The data is greater than or equal to 0: complement = original code

b) The data is negative: complement = OXFFFFFFFF - the complement of the absolute
value of the data + 0x00000001

For example:

32-bit 100, the original code is 0x00000064, therefore, the complement code is also:
0x00000064;

32-bit-100, its hexadecimal complement is: OXFFFFFFFF-the complement code of the
absolute value of the data +0x00000001

For example:

32-bit 100, the original code is 0x00000064, therefore, the complement code is also:
0x00000064;

32-bit-100, its hexadecimal complement code is:
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Oxftfftf-0x00000064+0x0000000 1 =FFFFFFOC

10.1.6 485Common problems and handling of communication sites

(1) Question 1: The correct terminal resistor access method

1200 1200
RS-485 Bus
Host Node Node Node
1 2 3 N

Fig. 10-10 Terminal resistor access method diagram

(1) Only matched resistors can be connected at both ends;

(2) The primary station is recommended to be placed at one end of the bus;
(3) The multimeter ohmmeter measures the resistance between the 485 bus (when

E_v—’ measuring, the device needs to be powered off). If the measured value shows

Note about 60, it is normal. If the display is less than 50Q, please check except the

bus ends if there are other nodes added matched resistors, disconnect the resistors.

If 0Q is displayed, please check if have short circuit or node damage situation.

(2) Question 2: Correct wiring (for some nodes without GND wiring points)

185+ 185+
485 485
Node Node
185= > 485-
GND wire Shield suspended
not connect

Fig. 10-11 Wiring diagram when without GND

@ Solution 1: Look for a reference point shared with the 485 circuit on the other ports
of the node, and if so, GND is connected to the reference point. Special attention
should be given to the fact that the shielding layer can not be connected to the
reference point, otherwise it will damage the 485 port.

@ Solution 2: Look for the reference ground shared with the 485 circuit on this node
board. If so, GND is connected to this reference ground. In particular, the shield
cannot be connected to the reference ground, otherwise the 485 port will be
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damaged.
® Solution 3: If the reference ground of the 485 circuit cannot be found, please hang
the GND line as shown in Figl0-11, and ensure that the ground wire PE is reliably
connected.
@ Solution 4: When the number of nodes is less, add a filter capacitor between 485+
and 485-, refer to question 6.

(3) Question 3: The correct multi-node connection

RS-485 Bus

Node Node
2 5
Recommended way: hand in hand connection structure 1 1 1

RS-485 Bus

} d \ d 4
<3n <3n <3n <3n < Node Node
1 X 7
1 2 3 1 N
Wrong star connection

Fig. 10-12 Three types of multi-node connection diagram

(4) Question 4: Measures to suppress external interference of the system

/ \/ 2 Ungrounded 1 RS-485 Bus

Power cable 485 node

Ground wire PE

Fig. 10-13 Suppress external interference diagram

Treatment method 1: winding the magnetic ring at position 1 can effectively suppress
@ external interference. This method is recommended.

N Treatment method 2: winding the magnetic ring at position 2 can also suppress
ote

external interference of the system.
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(5) Question 5: Drive interference suppression measures

! Motor UV W
Driver ‘
Motor PE

Power cable

I

0

]
[06000A00E 000000

m (am)
2| |2 ==1SW1
=] a [=]
B4 = S
Ground wire PE %" I ii
° o] =

[

Fig. a Fig. b
Fig. 10-14 Drive interference suppression diagram

When using this drive, if the on-site environment is seriously interfered, turn on the EMI
switch SW1;( : Grounding; : Hanging ) Toggle switch, black square indicates the
toggle position of the switch; only when the interference of the field environment is relatively @
large, it is recommended to place the EMI DIP switch in the ground position, and the terminal

must be connected to the ground reliably (Fig b).

(1) Treatment method 1: Add the filter magnetic ring at position 1, and pass the UVW
three wires (excluding the ground wire PE) through the magnetic ring at the same
E’ time. This method is the preferred solution and works best (Fig. a).
Note (2) Treatment method 2: Add the filter magnetic ring at position 2, and pass the UVW
three wires (excluding the ground wire PE) through the magnetic ring at the same
time (Fig. a).
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Fieldproblem locate flow chart:

442

Set communication|
parameters
correctly

GND correct
interconnected

!

Confirm shield
layer both ends
connect PE

Matching resistors
are connected
correctly

Wiring layout is
correct

!

PE connection of
each node is

correct

Node address F11.01, each node is not repeated
Communication rate F11.02, consistent with each
node

Data format F11.06, each node is consistent

Reliable connection of GND can effectively improve
EMC effect

The RJ45 port shield layer is only allowed to be
hanging or connected to PE at both ends.

Do not connect to AGND, otherwise the port will be
damaged.

Matched resistors can only be connected and
matched at both ends

485 bus and strong electric cable maintaina
distanceofmore than 20cm

485 bus and motor UVW cable maintain a distance
of 50cm or more

485 bus and ground PE maintain a distance of more
than 5cm

485 bus and metal cabinet back plate distance of
more than lcm

Fig.10-15 485 communication field problem locate flow chart
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11 Application Case

11.1 Application 1Typical pulse sequence positioning control
(PLC series)

11.1.1 Project description

This case mainly describes ESS200P can be applied to positioning control with PLC such
as Siemens S7-200, our UN280 series, Mitsubishi FX3U series, Omron CP1H series, etc., so
that it realizes servo normal forward and reverse positioning and zero return operation.

Origin

Overtravel switch 8 @ Dvertravel switch

¥

Fig.11-1 Case schematic
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11.1.2 Product selection and wiring
(1) UN280 and ESS200P

PLC selects the transistor output type. The PLC selected in this example comes with
high-speed pulse output, and integrates relevant positioning instructions. The servo
positioning control can be realized by the pulse output of PLC.

The ESS200P servo drive comes with a zero return function, and the external zero signal
and the forward and reverse limit signals can be directly input to the servo drive DI terminal,
saving the input signal point of the PLC. During operation, the drive feeds back to the PLC
positioning completion signal and the servo fault signal.

Product name Type Quantity Description
UN280 UN280-CPU226 1 piece -
ESS200P-2S751 . .
ESS200P servo EMS-08751L-30S-x00¢A 1 set Motor encoder is 23bit

PLC Serve Drive
CPU224XP ESS200P
(High electrical level output)

X5
2.4

o Pulse output signal 4K PUSLEY
Q0.1 %

External +24V

PUSLE-

i AE

1M putput terminal

External OV
External 0V

Servo enable signal
Fault and warning reset signal
Q0.3 DI4
Servo zero return enable signal
Q0. 4 DI6
Origin signal
o slo DI3
Reverse overtravel switch
DI2
Positive overtravel switch
DIIL

External +24V

HEHEEEE

Servo fault output signal
pe g D04~
T2 Servo zero completion signal |:D057

[LM output ter

FEEEEE

@ Servo positioning completion signal o
10.1

External 0V

Fig.11-2 UN280 and ESS200P wiring
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(2) Mitsubishi PLC and ESS200P

]

COM1

=

Deviation reference clear signal ————
L2 |

DI8
Servo zero return enable signal —————

DI6

Servo enable signal e

=

DI5
Fault and warning reset signal ————
DI4

Origin signal
e s
Reverse overtravel switch
o 2 |

I EE

Product name Type Quantity Description
MitsubishiFX3U FX3U-32MT 1 piece -
ESS200P-2S751
ESS200P EMS-08751M-30S-xxxA 1set )
PLC Servo system
FX3U-32MT X5 ESS200P
Y Pulse output signal W
Directional output signal ’W

%

B}

COM2

PLC-0V

Positive overtravel switch
— 1 on |

—

PLC-24V

=

COM-

Pulse input
common terminal

ﬂ

1%
=
%

s

e
S

BRI B E B B E

J COM+
L‘ 0PC

Servo zero signal

D05+

Servo

signal

Xi

>

Servo fault output signal

L H H A B E A

DO2+ 7

—_poe- |

—

Fig.11-3 Mitsubishi PLC and ESS200P wiring

B E =

D04+
1—@
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(3) Omron PLC and ESS200P

Product name Type Quantity Description
Omron CP1H-X40DT-D 1 piece -
ESS200P-2S751
ESS200P EMS-08751L-30S-xxxA Leet -

PLC
CP1H-X40DT-D

External +24V

Pulse output signal

100. 00

—
PULSE

Direction output signal W

100. 01

L= |
Servo enable signal

100. 02

Fault and warning reset signal

100. 03

DI4

External 0V

Origin return enable signal T
9 9 DI6

100. 04
COM ﬁulput terminal

COM input terminal

External 0V

Origin signal
oinsig DI3
Reverse overtravel switch
External +24V 4@
Positive overtravel switch D11

3

EIEREISIEIEEE

3

[42]

29

B

=5

Servo signal T

D02+
Servo fault output signal

Servo zero

Ed
o4+ | 22]

signal T

Fig.11-4 Omron PLC and ESS200P wiring
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11.1.3 Servo parameter setting

Parameter Value Description Remark
F01.00 0 Position mode control -
F02.02 14 | Dt functionis“Forward direction overtravel | . e 03=0, low level is valid
switch”
F02.05 15 DI2 function is “Backward direction overtravel” | DefaultF02.06=0, low level is valid
F02.08 30 DI3 function is “Origin switch” DefaultF02.09=0, low level is valid
F02.11 2 D14 function is “Fault and warning reset” DefaultF02.12=0, low level is valid
F02.14 1 DI5 function is “Servo enable” DefaultF02.15=0, low level is valid
F02.17 31 DI6 function is “Original position reset enable” | DefaultF02.18=0, low level is valid
F03.02 5 DO2 output “Positioning completed” signal -
F03.06 11 DO4 output “Fault output” signal -
F03.08 13 DOS5 output _orlglnal position homing .
completed” signal
F04.09 8388608 | Electronic gear ratio numerator Set according to actual needs
F04.11 10000 Electronic gear ratio denominator Set according to actual needs
Parameter self-adjustment mode, automatic
F08.00 1 . . L -
adjustment of gain parameters with rigid table
o . Set according to the debuggin:
F08.01 16 Rigidity grade selection effect 9 99ing

11.1.4 Gain adjustment

For details on gain adjustment, please refer to “Chapter 7 Adjustment” in this manual. The
main performance parameters of this design are as follows:
(1) [FO7.14] Load inertia ratio:

When the servo is not enabled, enter the [F12.04] function code. After pressing the “UP”
and “DOWN?” keys to measure a relatively stable value, press the “SET” key to measure the
measured load inertia ratio. Set to [F07.14].

(2) Set the automatic rigidity level table. After setting [F08.00] to 1, set the value of
[F08.01]:

The higher the value, the higher the rigidity of the motor, and the faster the servo responds
to the PLC to send a pulse command. However, if the value is set too high, it will cause the
motor howling and vibration. In this example, set the rigidity level to 16.

(3) Vibration suppression:

If you have to set a higher motor rigidity level in some occasions, but the motor whistle
and vibrate at this time, you can try to open the servo automatic trap filter function [F08.02],
generally you can set it to 1 (open an automatic trap filter), let the motor run forward and
reverse for a period of time, if the howling and vibration disappear, then meet the
requirements, otherwise you can try to open two trap filters (set[F08.02] to 2), then let the
motor run after a period of time, observe whether it is effective.
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11.2 Typical pulse sequence positioning control (CNC controller)

11.2.1 Project description

This case mainly describes the SYNTEC CNC and POU YUEN CNC performs semi-closed
loop control on our ESS200P series servo to realize servo forward and reverse positioning.

HI-800 host controller

NC operation panel

X servo drive }7‘ Motor

Z servo drive }7‘ Motor

Electric hand wheel

[1]

ﬁ

HI-800
host controller

[T

Spindle

Digital 1/0 component

Analog 1/0 component

24V power

220V power

Fig.11-5 System control diagram

Frequency
division output R
Origin position
Overtravel switch a Ovenravel switch
EB.

[%(WWWWW)

L

Fig.11-6 Case schematic
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11.2.2 Product selection and wiring

SYNTECCNC system configuration and description:

Product name Type Quantity Remark
; Support for up to 8 axes
SYNTECCNC system | SYNTEC CNC 10B 1 piece o Ezmml P
ESS200P ESS200P-2S751 1~8 sets Motor encoder is 23bit
CNC Servo drive
SYNTEC . ! ESS200P
P1~P8 / 1
]~ //\ Pao+ | 6]
2]~ A0~ | 5]
[3] B+ //‘ PBO+ | 4]
EIE o [5]
E o] / (]
e (1]
RN Serv it ot g1
EREE Serv ittt a5
[10 | sER-CLR Alarm reset Di4_ | 29]
[ o 3 / HPULSE | 27]
Lz] on HPULSE- | 11 ]
(3] cow / HSIGN+ | 26
[ cow HSIGN- | 25
conr | 39]
4V Pover| 41]

Fig.11-7 SYNTECCNC and ESS200P diagram
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11.2.3 Servo parameter setting

Parameter Value Description Remark

F01.00 0 Position mode control -

F02.11 2 DI4 function is “Fault and warning reset” \I?;:ZultFOZ.lZ:O, low level is
F02.14 1 DI5 function is “Servo enable” \I?;:ZultFOZ.lS:O, low fevel is
F03.06 11 DO4 output “Fault output” signal -

F04.09 8388608 | Electronic gear ratio numerator Set according to actual needs
F04.11 10000 Electronic gear ratio denominator Set according to actual needs
F04.01 1 Pulse form Set according to actual needs
F04.26 500 Encoder frequency division pulse number Set according to actual needs
F08.00 1 Pa_rameter self-at_ijustment mode,_ autf)rT\atic .

adjustment of gain parameters with rigid table
F08.01 16 Rigidity grade selection Set according to the debugging

effect

11.2.4 Gain adjustment

If the CNC command direction is opposite to the servo running direction, you need to
modify [F04.02=1] (factory default 0); please refer to “Chapter 7 Adjustment”. The main
performance parameters involved in this case are as follows:

(1) [FO7.14] Load inertia ratio:

When the servo is not enabled, enter the [F12.04] function code. After pressing the “UP”
and “DOWN?” keys to measure a relatively stable value, press the “SET” key to measure the
measured load inertia ratio. Set to [F07.14].

(2) Set the automatic rigidity level table. After setting [F08.00] to 1, set the value of
[F08.01]:

The higher the value, the higher the rigidity of the motor, and the faster the servo responds
to the PLC to send a pulse command. However, if the value is set too high, it will cause the
motor howling and vibration. In this example, set the rigidity level to 16.

(3) Vibration suppression:

If you have to set a higher motor rigidity level in some occasions, but the motor whistle
and vibrate at this time, you can try to open the servo automatic trap filter function [F08.02],
generally you can set it to 1 (open an automatic trap filter), let the motor run forward and
reverse for a period of time, if the howling and vibration disappear, then meet the
requirements, otherwise you can try to open two trap filters (set[F08.02] to 2), then let the
motor run after a period of time, observe whether it is effective.
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11.3 ESS200P SERVO MODBUS RTU Communication
Configuration

11.3.1 Project description
This case mainly describes the MODBUS RTU communication connection between
Siemens S7200PL.C and our ESS200P. It can be implemented by either a table or a program.

RS485
MODBUS-RTU protocol

Host

COM2 COoM1

R&422 Slave 1

HMI Monitoring protocol

Fig.11-8 Case principle and wiring diagram

11.3.2 Product selection and wiring
(1) UN280 and ESS200P

Product name Type Quantity Remark
PLC UN280-CPU226 1 piece -
ESS200P-2S5751
ESS200P EMS-08751L-30S-xxxA bset )
PLC side COML1 terminal sorting Servo drive side X3/X4 terminal sorting
Signal name Pin number Signal name Pin number
RS485+ 3 RS485+ 4
RS485- 8 RS485- 5
- - PE (Shielded mesh layer) case
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(2) SIEMENS PLC and ESS200P

SIEMENS S7200PLC

Servo drive side X3/X4 terminal sorting

PLC PORTO0-RS485 9 Pin Pin number Signal name Pin number
Data+ 3 RS485+ 4
Data- 8 RS485- 5

PE (Shielded mesh layer)

case

PE (Shielded mesh layer)

case

(3) MitsubishiFX3U and ESS200P

MitsubishiFX3U PLC

Servo drive side X3/X4 terminal sorting

FX3U-485-BD Pin number Signal name Pin number
SDA
Short connection RS485+ 4
RDA
SDB .
Short connection RS485- 5
RDB
SG case PE (Shielded mesh layer) case

(4) Omron PLC and ESS200P

OmronCP1L Servo drive side X3/X4 terminal sorting

PLC PORTO0-RS485 9Pin Pin number Signal name Pin number
SDB+ - RS485+ 4
SDA- - RS485- 5

PE (Shielded mesh layer)

case

PE (Shielded mesh layer)

case

Note

and the rest is OFF.

11.3.3 Servo parameter setting

The DIP switch setting on the back of the PLC communication card is 2, 3, 4, 5 is ON,

Parameter Value Description Remark
F11.01 1 Drive axis address -
F11.02 6 Serial port baud rate setting 6-115200
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11.4 Servo non-standard application (interrupt fixed length)

11.4.1 Project description

This case mainly describes the application of interrupted fixed length by a dual servo pipe
cutter.

The core of the double servo pipe cutting machine is the cyclic matching action of the axial
axis of the carriage and the cutting axis of the cutter. The axial axis of the carriage is mainly
used for the positioning of the circle length. The cutter feed servo is similar to the feed of the
lathe, and is used to control the position and speed of the cutter feed to complete the cutting.

PLC detects the arrival
position signal

When the backrest Backing that can
The chuck drives the steel reaches the work piece, move backwards
tube to rotate at high speed the contact position is
disengaged
Steel pipe that needs Tightening cylinder ‘
to be cut 9 90y
Cutter
Feed cylinder
Pallet servo
B <
Feeding direction 2.2
= B
Feed servo £2
Pallet o°
Spindle motor drives < Pallet movement >
high-speed rotation of direction

steel pipe

Fig.11-9 Double servo pipe cutting machine process description
The main operation process of the machine is as follows:
(1) The carriage is running at a high speed in the direction of the section of the cut steel pipe.
When the movable backrest is pressed against the surface of the steel pipe, the position of
the detection probe is disengaged, and this position is the starting position of the first work
piece to be cut. This signal triggers the servo interrupt fixed length function, and controls the
carriage servo motor to take a fixed length position on the basis of this position, and the
cutter quickly runs to the outer surface of the cut steel pipe;
(2) The positioning of the carriage is completed, and the cutter also runs to the vicinity of the
outer surface of the steel pipe, and the cutter speed is changed to the working speed, and the
work enters the specified distance;
(3) After the cutter completes the working distance, it changes to the speed of slow forward
and slows to the preset distance;
(4) After the cutter is slowly advanced, it will quickly return to the origin, and the axial
direction will continue to repeat the actions of (1), (2), (3), (4) until the end of the pipe
feeding, that is, the limit position, the axial direction. Return to the starting point, then feed,
and the feeding is completed.
(5) In the process of control, the length of the pipe should be ensured during the control
process. When the backing signal hits the surface of the steel pipe, the internal stop function
of the servo is directly triggered, and the servo motor acts according to the compensation
displacement to ensure the pipe cutting precision.
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11.4.2 Product selection and wiring

Product name Type Quantity Remark
. Comes with 3 high-speed
Omron CP1H-X40DT-D 1 piece
pulse outputs
ESS200P-2S751 . .
ESS200P 1set Motor encoder is 23bit
EMS-08751L-302-XxxxA
Servo unit
ESS200P
CN1
24V
+24V power [ 41
12
length release
Interrupt fixed length MME@
function prohibition
Servo enable ____ S-ONOIS) @M
Interrupt fixed length No definition DIS, UE@
trigger signal (valid
along)
I 26 Xintcoint(DO1+)
\1 27 | Xinteoin- (001-) Interrupt fixed length output
User-supplied: DC5V~24V
The input signal of the . Maximum allowable voltage: DC30V
position reference is wired 0PC - Maximum allowable current: DC50mA
according to the actual =
situation PULSE PULSE+ ) 7 2009
— = 22 ), ALM+(D04+)
[CW Phase Al pyise- | 6 R T Fault output
36 ALM=(D04-)
Position N AL (D01
2.4KQ
instruction
SIN  SIGN+ {9 2000
[CCW Phase B] gpon 3
HPULSE HPULSE+{, 4
High speed pulse | | [CW Phase AJV"S ][ HpULSE-( 3 cl>
position reference HSIGN SIGN+ 1 2
[CCH Phase ERI m
Frequency Range
0~z GND| GND 5
-
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PE shield is connected to the
connector housing

Fig.11-10 Case wiring instructions
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11.4.3 Servo parameter setting

Axial servo Cutter servo
Parameter Description Parameter Description
F00.03=04 Motor No. F00.03=74 Motor No.
The DI1 function is "int t fi
F02.02=29 e DI function is "interrupt fixed | - o 101 | 1 pi5 function is "servo enable”
length release
DI9 function (int t fi
F02.24=3 9 func |or1 (in erruP IX_Ed F07.14=3.16 Load rotational inertia ratio
length) falling edge is valid
. " Parameter self-adjustment mode,
DOL1 output "ints t f length
F03.00=12 O1 output "in em'Jp ,,Ixed eng F08.00=1 automatic adjustment of gain
completion L
parameters with rigid table
F04.29=1 Interrupt fixed length enable F08.01=16 Rigid level selection

F04.30=10000 | Interrupt fixed length displacement - -
Interrupt fixed length acceleration

F04.33=20 S - -
and deceleration time
Parameter self-adjustment mode,
F08.00=1 automatic adjustment of gain - -
parameters with rigid level table
F11.01=34 Drive axis address - -
Interrupt fixed length constant
F04.32=1000 L - -
speed running time
Interrupt fixed length release signal
F04.34=1 - -
enable
F08.01=17 Rigid level selection - -
F11.02=4 Serial port baud rate - -

E When using the interrupt fixed length function, the drive uses the DI8 trigger,

[F02.23] must be set to 38, and [F02.24] is set to the rising or falling edge.

Note

11.4.4 Interrupt fixed length description

When using the interrupt fixed length, the internal parameter [F04.29=1] must be valid
first. When the external interrupt fixed length trigger signal (DI8) is valid, the interrupt fixed
length function is activated. The length of the interrupted fixed length can be determined
according to the interrupted fixed length displacement [F04.30].

The running speed is set by interrupting the fixed length constant speed running speed
[F04.32]. If [F04.32=0], it means that the fixed-length running speed of the interrupt is the
pre-interrupt speed, not 0. And the fixed-length constant-speed running speed value before
the electronic gear ratio conversion. Therefore, the electronic gear ratio should be adjusted
accordingly to avoid disoperation.

After the execution of the interrupt of the fixed length is completed, the interrupt fixed
length completion signal is output to the host computer. At this time, the interrupt
completion signal can be connected to the interrupt release signal input terminal to form an
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internal closed loop, thereby realizing the function of releasing the interrupt fixed length. It
is also possible to disable the interrupt fixed length release signal enable [F04.34], that is,
the interrupt fixed length function is automatically released after the interrupt fixed length is
completed.

Interrupt fixed length enable
F04.29=1

Servo enable DIS

Interrupt signal trigger signal D18

Interrupt fixed length

enable release signal DI2

Interrupt fixed length to complete
the output signal DO1

Speed V!

F04. 32

Reference responded Time t

to external position Interrupt fixed length displacement

(F04.30xElectronic gear ratio

Fig.11-11 Timing description

t1 is the turn-on time of the interrupt fixed length enable. After the interrupt fixed length
is enabled, the external DI8 is allowed to trigger an interrupt. During the interrupt, the servo
drive does not respond to any external pulse signal.

t2 is the D18 trigger enable time point. The servo enters the interrupt fixed length function
by the input signal in response to the external position reference, and does not respond to the
external pulse signal, but is controlled according to the displacement and speed set by the
drive. In particular, when the set operating speed is 0, the motor operates at the previous
operating speed instead of zero speed.

t2~t3 are the running time of the interrupt fixed length.

t3 is the time of the interrupt fixed length completion and the servo output interrupts the
fixed length completion signal. If the internal DO is shorted to DI, when the interrupt
completion signal is output, the interrupt fixed length release signal is directly asserted, and
the interrupt fixed length is released. If the interrupt fixed length release enable signal is
controlled by an external signal, the interrupt fixed length release enable signal can be
effectively processed after the fixed length completion signal is interrupted.

E-'_) When [F04.32=0], Indicates that the fixed-length running speed is consistent with the
Note speed before the interruption.
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11.5 Double PG full closed loop

11.5.1 Project description

The full-closed control method is to install the position detecting device (grating scale,
encoder, etc.) on the moving parts, and provide real-time feedback on the position of the
moving parts, so that the working part of the final control is not subject to external
mechanical errors, temperature deformation and other environmental factors. The impact
ultimately reaches the overall correspondingly high precision positioning system (micron
level control).

4' Grating l

Fig.11-12 Case schematic

Transmission mode: motor + gearbox; reduction ratio: 1:20;
Use occasion: steel plate opener.

E’ Used in AB phase quadrature differential pulse output types.
Note

11.5.2 Product selection and wiring

Product name Type Quantity Remark

3-way high-speed pulse

PLC UN280-CPU226 1 piece
output

ESS200P-2S751 .
ESS200P 1 set Encoder 23bit
EMS-08751L-30S-XxxA
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Servo unit

ESS200P
X1

+24V_power | 41
ConTi

Interrupt fixed /_ Xintfree®ID) [15| 47K
length release

Interrupt fixed |~ XintFree(DI2) [14] 4. 7KQ

length prohibition
Servo enable L S-ON(DT5) [ 13 E@

_— KO
Interrupt signal trigger |/ No definition DI8) 11| 4, 7K
signal (valid along)

cou- | 40 26|, Xintcoint (DO1+)
+

27_J, Xintcoin-(DO1-)

Interrupt fixed length
output

User-supplied: DC5V~24V
The input signal of the - Maximum allowable voltage: DC30V
position reference is wired 0PC 10 2-4K© Maximum allowable current: DC50mA
according to the actual
situation. I PULSE+ [ 7 2000
| PULSE = 22 ) AL (0044)
[CW Phase Al pyse- | 6 K Fault output
- : 36 ), ALM-(D04-)
Position 9 4KQ K
instruction i Y
SIGN SIGN* 9 00
[CCW Phase B]
SIGN 5 8

Josition reference|

ISTGN HSTGN+
[CCW Phase B]E% HSTGN-
“requency Range
)~4MHz o o
o

HPULSE HPULSE+J, 4
High speed pulse | | [CW Phase AJ "< ]| HPULSE i:c‘>
>
1
5

Y

Connector housing

PE shield is connected to
the connector housing

Fig.11-13 Hardware connection diagram

11.5.3 Servo parameter setting

Parameter Value Description Remark
F01.00 1 Position control mode -
F02.14 1 The DIS5 function is “servo enable” -
F03.00 1 DO1 output "servo ready" signal -
F03.02 11 DO2 outputs "fault output" signal -
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F04.09 8388608 | Electronic gear ratio molecule Set according to the number
F04.11 10000 Electronic gear ratio denominator of PLC pulses in the field
F04.01 0 Burst shape -

There is no output from the pulse output terminal.

At this time, the frequency-divided output terminal
F04.25 2 ; . -
can be used as an input terminal for the full-closed

external scale signal.

11.5.4 Gain adjustment

(1) First, if the full-closed function is not used, check whether the basic settings of the
host computer and the servo are correct, and check whether the connection of the
mechanical mechanism is normal.

(2) The load inertia ratio is identified by reference [F12.04]. At this time, the motor
repeats the forward rotation and reverse rotation operation and displays the value of the load
inertia ratio.

(3) After the displayed load inertia ratio is basically stable, write the parameters to the
respective drive function codes [F07.14] (when the load on the mechanical mechanism is
asymmetrical, the respective inertia ratios will be different);

(4) After obtaining the load inertia ratio, adjust the parameters as described below. The
load inertia ratio is the basis for the stable operation of the servo motor. Please try to ensure
that this is worthy of accuracy.

11.5.5 Full closed loop parameter setting

After the above basic gain parameters are set, it is necessary to ensure that the servo
can run smoothly, without overshoot and overshoot during operation and no abnormal sound
after stopping. After the basic operating conditions are met, the full closed loop parameter
setting is performed. The setting steps are as follows:

(1) Confirm the running direction of the external encoder

It is used to judge whether the running direction of the external encoder and the internal
encoder are the same. If they are not the same, a positive feedback effect will occur, causing
the speed uncontrollable phenomenon.

Parame i Setting Effective Defa
Name Value Function .
ter method time ult

When the full-closed function

0: Useinstandard |. .
is set, the internal and external

External operating direction Sto| Effective
F13.01 P g encoders feed back the pulse .p . . 0
encoder usage | 1: Use in reverse i - . setting immediately
direction counting direction during

motor rotation.

Enter JOG mode (see "5.5.1 Jog operation™), jog operation at low speed in the same direction,
observe internal encoder pulse feedback display [F10.16] and external encoder pulse feedback
display [F13.09]. If the trend of the two changes is the same (increasing or decreasing at the same
time), then [F13.01=0]; if not, then [F13.01=1].
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(1) Before running the motor, be sure to check before the test run. For details, see

Eﬁ—’ “6.1.1 Check before operation”.

Note (2) The function code must be set correctly, otherwise it will cause a speed
uncontrollable phenomenon!

(2) Determine the resolution of the external encoder (one rotation of the motor corresponds to
the number of pulses of the external encoder’

Param . Setting Effective
Name Value Function . Default
eter method time
Set the number of
The number of external
external encoder
encoder feedback pulses Stop Power on
F13.02 | . . 0~1073741824 | feedback pulses when . . 10000
is rotated one revolution setting again
the servo motor rotates
of the motor .
one revolution.

Rotate the motor and observe the internal encoder pulse feedback display [F10.16] to
determine the change of the external encoder pulse feedback display [F13.09] after the motor
rotates a full turn. The absolute value of the change is placed in the motor. Rotate one revolution of
the external encoder pulse [F13.02].

Note: It can also be calculated as follows: before turning the motor, the current value of [F10.16]
is X1, the current value of [F13.09] is Y1; after turning the motor, the current value of [F10.16] is
X2, [F13.09 ] The current value is Y2.

F13.02=The number of internal encoder pulses in one revolution of the motor x ;((2 _:2
27 M
The result of this calculation must be positive; otherwise the [F13.01] setting may be incorrect and
need to be reconfirmed.
Be sure to set [F13.02] correctly, otherwise the servo operation may cause a false alarm of
excessive position deviation Er.310.

(3) External encoder electronic gear ratio setting

If [F13.00=1], the setting object is [F04.09/F04.11];

If [F13.00=2], the setting object is [F04.13/F04.15].

For the electronic gear ratio setting method, please refer to "6.2.2 Electronic Gear Ratio". The gear
ratio is calculated as follows:

Assume that the full-closed device control requirement is: for each X1 pulse reference sent by the
host computer, the corresponding external mechanical displacement is Y1.

Operate as follows:

1.Set the electronic gear ratio to 1:1;

2. The host computer sends X2 pulses, and the external mechanical displacement is measured as

. . X,xY, .
Y2, then the electronic gear ratio is XZ—M and could meet requirements.
1X7z
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Note

(1) When switch the mode between internal and external position closed loop, need to
make the electric gear ratio diverter switch Gear_Sel to external closed loop status and
then set the full closed loop electric gear ratio.
(2) This method is also suitable for internal closed loop, should assure present status is

same with internal closed loop status.
(3) Please set the electric gear ratio correctly, otherwise it will cause mechanical

deviation.

(4) Set alarm detection: The alarm detection setting [F13.04, F13.06] is as follows.
(D Setting of mixed control deviation excessive value [F13.04]

Parame ) Setting Effective
Name Value Function ) Default
ter method time
Full closed loop Set the position deviation
threshold when the full closed | Durin Effective
F13.04 | position deviation |0~107741824 } when the fu uring | Ettectiv 10000
. loop position deviation running | immediately
excessive threshold .
excessive fault Er.B02

The mixed control deviation excessive value [F13.04] is used to set the allowable tolerance of
the current position of the motor and the current position of the external encoder. The unit of this
function code is 1 reference unit (same as 1 external encoder unit).

Example: Setting [F13.04] to 1000 means that when the displacement of the motor-driven
mechanical motion and the displacement of the external encoder to measure the mechanical
motion (ie, the mixing deviation) exceed the displacement amount corresponding to 1000 external
encoder pulses, output "Motor-load position deviation excessive fault Er.310".

Note

(2) Hybrid control deviation clear [F13.06] setting.

(1) When "0" is set, do not output "Motor-load position deviation excessive fault

Er.310".

(2) The [F13.04] setting should be less than [F13.02]x[F13.06]
(Eg: F13.02xF13.06x50%), otherwise the alarm cannot be output.

Parameter

Name

Value

Function

Setting
method

Effective
time

Default

F13.06

Full closed loop
position deviation
clear setting

0~100

Set the revolution
number of the
motor to clear
the full closed
loop position
deviation of once
time when the
drive is under

running mode

During
running

Effective
immediately

[F13.06] sets the revolution number of the motor to make the

cleared.

hybrid control deviation
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(Z

Note

When the set value is 0, the hybrid control deviation is not cleared.

Full closed loop

positional deviation
F13. 07 When F13.00=1, Er.310 occurs.
e (Full closed loop position
Full closed loop deviation is too large)
position deviation
excessive threshold
F13.04

F13. 06 F13. 06 Number of motor revolutions/r

Full closed loop M
position deviation clear L

Fig.11-14 Full closed loop position deviation clearing description

Note: The rotation number of the hybrid control deviation clear setting [F13.06] is
detected by the internal encoder feedback pulse.

For example: When [F13.06=50] is set, it indicates whether the mixing deviation
exceeds the pulse unit set by [F13.04] during the motor rotation for 50 revolutions. If yes,

alarm;

otherwise, when the motor rotates more than 50 revolutions, the deviation is cleared

and restarts to monitor.

(Z

Note

-

(1) When using the hybrid control deviation clear, be sure to set [F13.06] to an
appropriate value. For the setting value of [F13.04], if [F13.06] is set to a
minimum value, the protection against the excessive misalignment of the hybrid
control cannot be achieved.

(2) Please pay attention to the safety operation such as setting the limit sensor when
operate.

(3) The alarm must be set effectively, otherwise it will cause a malfunction such as a

speed uncontrollable fault!

11.5.6 Full closed loop setting is valid

After the above full-closed parameter setting is completed, observe the feedback of the
internal and external encoders through [F10.16] and [F13.09], and judge whether the setting
of the full-closed wiring and the external encoder is correct, and then enter the full-closed
functional steps.
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The related synchronized parameter settings:

Parameter | Value | Parameter description Remark
Encoder feedback L
Value Description
mode
The position feedback signal
Internal encoder
0 comes from the servo motor's
feedback
own encoder
Position feedback signal from
1 External encoder | full-closed external encoder
feedback Use Group 1 electronic gear
ratio (F04.09/F04.11)
F13.00 0~2 | Encoder feedback mode Use the DI function 24
(FunIN.24: GEAR_SEL,
electronic gear switching)
Internal and Closed-loop switching of
external encoder | internal and external
2 feedback switching | positions, DI function
when electronic | Invalid: internal encoder
gear ratio feedback, using Group 1
switching electronic gear ratio
Valid: External encoder
feedback, using Group 2
electronic gear ratio
DI1 function is This parameter can only switch the inner and outer ring
F02.02 24 “Electronic gear electronic gear ratios when F13.00 is set to 2, thus switching

selection”

between full-closed and semi-closed-loop control.
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11.6 Servo non-standard application (Total DC bus)

11.6.1 Project description

This case mainly describes the application of the ESS200P series servos on the common DC
bus. In the transmission system, due to the large inertia of some mechanical parts, the load
affects each other, causing the motor state change between electric and power generation.
The common DC bus technology is to make energy flow through the busbar, which can save
energy, and the external braking resistor can be reduced to one, saving cost and control
cabinet space.

Torque direction Torque direction
—_— —

Rmate

Torque direction Rotate direction

Rotate directio

Unwinder Drag Winder 1 Winder 2
Fig.11-15 Case schematic

11.6.2 Product selection and wiring

Product name Type Quantity Remark

ESS200P-4T152 Winding work in speed
ESS200P 2 sets

EMS-13152M-15T-XxxxA mode

ESS200P-4T152 Traction work in speed
ESS200P 1 set

EMS-13152M-15T-XxxxA mode

ESS200P-4T302 Unwinding work in torque
ESS200P 1 set

EMS-18302H-15T-XxXA mode
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Fig. 11-16 Hardware connection diagram (servo drive picture)

11.6.3 Application description and precautions

The drive voltage level and RST phase sequence of all common busses must be the
same, otherwise the drive may be damaged and cause a fire.

Please pay special attention to the single-phase 220V driver. The main circuit power
supplies L1 and L2 should be taken from the same power supply. If they come from
different power sources, all the common bus drivers may explode, causing fire!

After the drive is powered on, when the drive normally displays the number, the DO
output of the drive is ready, and the control relay is pulled in to achieve a common bus
connection.

When the drive is in the deceleration state, the energy generated by the motor is fed
back to the busbar. It is necessary to select the appropriate braking resistor and access the
system. Refer to "6.1.7 Brake Settings"” for the selection of braking resistors.

The driver power of the common busbar is as close as possible, and it is not allowed to
have a common busbar like ESS200P-4T102 and ESS200P-4T442. Otherwise, the life of the
main circuit component of the drive with lower power will be greatly reduced.

When the drive PN is connected to the bus, in order to avoid excessive current when a
single driver is abnormal, connect the FU between the busbars.

FU is a semiconductor fast-blow fuse. The rated voltage is usually 700Vdc. The rated
current can reach 125% of the rated load under normal conditions.
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12 Appendix

12.1 Servo drive mounting size

w D
c
0 b
jaut <
£ [ ]
'y
o o U U
Fig.12-1 A type servo drive outline drawing
W D
| | c
— 3 - /&7
= !
)
Je . <
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o — | u
Fig.12-2 B type servo drive outline drawing
<¢>‘ D
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. &
[y ]
- = z =
o !
o (o} O
S

Fig.12-3 C type servo drive outline drawing
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| = =
= AN
o
. . 3 . C
Fig.12-4 D type servo drive outline drawing
Table 12-1 Servo drive series installation size
Servo drive model Chassis A B w H D Cc Fig.

type (mm) (mm) (mm) (mm) (mm) (mm) | number
ESS200P-2S101

ESS200P-25201 Atype 36 148 51 160 159 5 Fig.12-1
ESS200P-25401
ESS200P-2S751
ESS200P-2T102
ESS200P-2T152

B type 55 160 67 172 185 5 Fig.12-2
ESS200P-4T102
ESS200P-4T152
ESS200P-4T202
ESS200P-2T202
ESS200P-2T302

ESS200P-4T302 C type 238 72 93 223 195.5 5.5 Fig.12-3
ESS200P-4T442
ESS200P-4T552

ESS200P-4T752 C type 238 94 115 223 2325 5.5 Fig.12-4
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12.2 Servo motor parameters and installation dimensions

12.2.1 40Base servo motor parameters and installation dimensions

@30h7
©8h7

LA

Fig.12-5 40Base outline drawing

Type

LE (mm)

LF(mm)

LA(mm)

LA(mm) with
brake

EMS-04101L-30S-xxxA

3

6

90

124

12.2.2 60Base servo motor parameters and installation dimensions

;r\)

=)

60.2

§50n7
gl4n7

I
o
=]
o

U

LA
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Fig.12-6 60Base outline drawing
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LA(mm) with
Type LE (mm) LF(mm) LA(mm) (bralle
EMS-06201L-30S-xxxA 3 7.5 116 164
EMS-06201M-30S-xxxA 3 7 109 157
EMS-06401L-30S-xxxA 3 7.5 141 189
EMS-06401M-30S-xxxA 3 7 133 181

12.2.3 80Base servo motor parameters and installation dimensions

80.4
,,,,, |4t
= T »
[ o “ S M5xL1S
% 19 f \
| i A 4
§ 5 (E— \/ ; -={§
B % L \ %@ / 2-, ;
| \ [} 2 1eg e o
LE[| ILF S —
35 JL LA
Fig.12-7 80Base outline drawing
LA(mm) with
Type LE (mm LF(mm LA(mm
yp (mm) (mm) (mm) ek

EMS-08401H-30S-xxxA 3 8 124 166
EMS-08731H-20S-xxxA 3 8 179 221
EMS-08751L-30S-xxxA 3 8 151 193
EMS-08102L-25S-xxxA 3 8 191 233
EMS-08122L-30S-xxxA 3 8 191 233
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12.2.4 90Base servo motor parameters and installation dimensions

86— s
H T =8 s
% / \ L
& | b7
—_— \ of |
[ | 0 100 4% ° d 18%.;
- N Q113
._J,Ll‘ LA
Fig.12-8 90Base outline drawing
LA(mm) with
Type LE (mm) LF(mm) LA(mm) brake
EMS-09751H-30S-xxxA 3 10 150 198

12.2.5 110Base servo motor parameters and installation dimensions

LE LF i 130
i
‘ ;i o Ve Yoo
’ . @ M6x20
2 5] ! Jéoat
by SR = .
2,5{ 40 — ; g/ > / 21.5%5,
B [
55 LA 111.2
Fig.12-9 110Base outline drawing
LA(mm) with
Type LE (mm) LF(mm) LA(mm) .
EMS-11152M-30S-xxxA 5 12 204 278
EMS-11182L-30S-xxxA 5 12 219 293
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12.2.6 130Base servo motor parameters and installation dimensions

LE LF % 145
= | ‘
“k g . M6x20
38 ] %
2,5{ 40 — 24.5% 2
57 LA 130
Fig. 12-10 130Base outline drawing
Type LE (mm) LF(mm) LA(mm) LA(E:, r:&:”th
EMS-13152M-25S-xxxA 5 14 179 236
EMS-13102H-10S-xxxA 5 14 213 294
EMS-13152H-15S-xxxA 5 14 213 294
EMS-13202M-25S-xxxA 5 14 192 249
EMS-13262M-25S-xxxA 5 14 209 290
EMS-13102M-25T-xxxA 5 14 166 223
EMS-13152M-25T-xxxA 5 14 179 236
EMS-13202M-25T-xxxA 5 14 192 249
EMS-13102M-25S-xxxA 5 14 166 229
EMS-13102H-10T-xxxA 5 14 213 294
EMS-13122L-30T-xxxA 5 14 166 229
EMS-13152M-15T-xxxA 5 14 213 276
EMS-13232H-15T-xxxA 5 14 241 322
EMS-13262M-25T-xxxA 5 14 209 290
EMS-13382L-25T-xxxA 5 14 231 312
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12.2.7 150Base servo motor parameters and installation dimensions

LE LF 1 165
i
= i@ 5 A rao
‘k 4 5 '@ | Msx22
o I /'//’ | ;
= ;;I | al
b R — 1 1 )
S| 0
4‘ i ‘ % . Y }/j 31%01
5 1]
58 LA 150
Fig. 12-11 150Base outline drawing
LA(mm) with
Type LE (mm) LF(mm) LA(mm) brake
EMS-15302M-20S-xxXA 5 14 230 303

12.2.8 180Base servo motor parameters and installation dimensions

5

LE LF 200
;i & A Y4135
4 4 M8x25

- 254 K0 S %: ;
= \ 1
ot ml |
| ‘ % 38%21

3]l 51 ; B\

594 &
233
65 LA 180.5
Fig. 12-12 180Base outline drawing
LA(mm) with
Type LE (mm) LF(mm) LA(mm) .

EMS-18292H-10S-xxxA 32 18 262 334

EMS-18272H-15T-xxxA 32 18 226 298

EMS-18302H-15T-xxxA 3.2 18 232 304

EMS-18452M-20T-xxxA 3.2 18 243 315

EMS-18552M-15T-xxxA 3.2 18 292 364

EMS-18752M-15T-xxxA 3.2 18 346 418

EMS-18302H-15S-xxxA 3.5 18 232 304

EMS-18432M-15T-xxxA 35 18 262 334

472




Appendix

12.3 Cable model description

Cable Cable type Cable length L Cable appearance
name vp (M) 2

3M

10M (e

3M

EN-D201 5M [ - K
=

EN-D202 5M | ¢

10M "'C

3M

SIS

EN-D211 M

—
EHH

10M

3M

EN-D212 M
Servo motor 8 8

l\a\

main circuit
10M

&l
5
i

cable

3M

EN-D221 M

I

¢

10M

=
H
il
i

3M

EN-D222 M

I

¢

10M

g
g
0

3M

EN-D223 M

I,

«

10M

a

Servo motor 3M

encoder EN-M601 M @ 8 8

cable 10M

b e
-

i
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3M
EN-M611 M o m
10M < D M
M o1
EN-M602 sM @ 0 P D ]
10M T
3M
EN-M612 M o 1N
d &l
10M N
Servo drive
multi-machi
EN-M401 0.3M
ne parallel
cable
Servo drive
CAN
) EN-M402 2M ( - Q&G —— =
communicat
ion cable
Servo drive
485
) EN-M403 M l e S — ==
communicat
ion cable
Servo driver
termination
_ EN-M404 - I
matching
resistor
Servo drive =
PC 232
EN-M701 1.5M — 1 D
communicat E ‘ s ]
ion cable =
Servo drive
keyboard
o)
ST = F-=1
parameter
communicat
ion cable
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12.4 Absolute encoder battery box kit

Name

Type

Appearance

Battery box kit

ESS-C100
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Function code parameter list

13.1 Symbol description in the table

13 Function code parameter list

P ---- Position mode

S ---- Speed mode

T ---- Torque mode

13.2 Function code directory

Function Function
Parameter group summary Parameter group summary
code group code group
Foo Servo motor parameters F11 Communication parameters
FO1 Basic control parameters F12 Auxiliary function parameters
F02 Input terminal parameters F13 Full closed-loop function parameters
Fo03 Output terminal parameters F14 Multi-position function parameters
Fo4 Position control parameters F15 Multi-speed function parameters
FO5 Speed control parameters Fl16 Reserved parameters
Fo6 Torque control parameters F17 Fault record parameters
Fo7 Gain parameters F18 Manufacturer parameters
F08 Automatic F19 Servo variables reading via
gainadjustmentparameters communication(keypad not display)
Servo variables setting via
F09 Protection parameters F20 v V( € V,
communication(keypad not display)
F10 Monitoring parameters - -

13.3 Function code parameter list

F00-Servo motor parameters

Function . . Default E.ﬁECt Setup Oper
Name Setting range Unit ive ating
code value way
way mode
. Model .
Fo0.00 | Priverrated 0165535 KW | determina | - | DSPL|
power . ay
tion
. Model .
Foo.01 | Driverrated 065535 A | determina | - | PIPH|
current R ay
tion
. Model .
Foo02 | Driverrated 0 450 V| determina | - | PSPUL
voltage . ay
tion
. Model Powe | Down
F00.03 | Motor code 0~83(See th.e motor selection - determina | ron time -
table for details.) . .
tion again sset
Motor rated Model Effect | Down
F00.04 | oorrae 0.01~655.35 KW | determina | ive | time | -
power . .
tion instan set
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tly
Motor rated Model EfiZCt Down
F00.05 100~480 \% determina | . time -
voltage . instan
tion set
tly
Motor rated Model Eif\f/eect Down
F00.06 0.01~655.35 A determina | . time -
current . instan
tion set
tly
Mot ted Model E_ffect Down
F00.07 | v ororrate 0.01~655.35 Nm | determina | VS | time | -
torque . instan
tion set
tly
Motor max Model Eif\iCt Down
F00.08 : 0.01~655.35 Nm determina | . time -
torque . instan
tion set
tly
Motor rated Model Ef\f/’ect Down
F00.09 | OOrre 100~6000 rpm | determina | . V¢ | time | -
rotate speed . instan
tion set
tly
Motor max Model Eif\f;?t Down
F00.10 j 100~6000 rpm determina | . time -
rotate speed . instan
tion set
tly
Rotor inertia Model Eif\f/eect Down
F00.11 0.01~655.35 Kg.cm2 determina | . time -
Jm . instan
tion set
tly
Eﬁﬁb";ﬁ pole |  Model Eifizm Down
F00.12 PMSM 2~360 pairs dete.rmma instan time -
tion set
Np tly
Stator 0.001~65.535 (Motor power of Model Eif‘f/e:t Down
F00.13 | resistance 3KW and above accuracy is Q determina instan time -
Rs 0.0001Q) tion S| et
tly
Stator 0.01~655.35 (Motor power of Model Ef\f/’ect Down
F00.14 | inductance 3KW and above accuracy is mH determina | . te time -
Ld 0.001mH) tion | S get
tly
Stator 0.01~655.35 (Motor power of Model Eiffzct Down
F00.15 | inductance 3KW and above accuracy is mH determina |, " time -
. instan
Lq 0.001mH) tion tly set
Linear back Effect
. . Model . Down
F00.16 EMF . 0.01~655.35 (Line voltage valid V/Kepm | determina | 1Y€ time B
coefficient value) I . instan
tion set
Ke tly
Torque Nm/Ar Model EfiZCt Down
F00.17 que 0.01~655.35 determina | . time -
coefficient Kt ms ; instan
tion set
tly
F00.18
~ Reserved
F00.20
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0: 2500 lines encoder-15 lines
encoder

1: 2500 lines wires simplified
encoder-9 lines encoder

2~4: Reserved

5: 17-bit bus absolute value Modgl Powe DFJ Wi
F00.21 | Encoder code . - determina | ron | time
encoding(Tamagawa protocol) tion acain set
6: 20-bit bus absolute value &
encoding(Tamagawa protocol)
7: 23-bit bus absolute value
encoding(Tamagawa protocol)
8~15: Reserved
Encoder Ef\f/’ect Down
F00.22 | Encoder fine 1000~8388608 P/r determina insth time
tion set
tly
Model Effect Down
Foo.24 | Electricalangle 1o 3600 o | determina | . ¢ | time
of signal Z . instan
tion set
tly
Encoder (1) invalrld Eif‘f/ect Down
F00.25 | direction | reverse . - o .M | time
. Note: valid only for photoelectric instan
negative set
encoders tly
Abs. encoder Model Eif‘f;zct Down
F00.26 | angle of 0.0~360.0 ° determina instan time
installation tion set
tly
Delay time of Encoder Eif\f/eect Down
F00.27 Y 0.0~360.0 us | determina | . time
encoder . instan
tion set
tly
Electrical angle Model E_ffect Down
F00.28 | of 0.0~360.0 o | determina inl:th time
U. V. W=001 tion set
tly
Electrical angle Model Eiffzct Down
F00.29 | of 0.0~360.0 ° determina invt n time
U. V. W=010 tion st set
tly
Electrical angle Model Ef\f/’ect Down
F0030 |of 0.0~360.0 ° | determina |, ** | time
U, V. W=0l1 tion | "M et
tly
Electrical angle Model Eiffzct Down
F00.31 |of 0.0~360.0 ° determina in;/tan time
U. V. W=100 tion set
tly
Electrical angle Model Eif‘fleect Down
F00.32 | of 0.0~360.0 ° determina instan time
U. V. W=101 tion set
tly
Electrical angle Model Eif‘f;zct Down
F00.33 | of 0.0~360.0 ° determina instan time
U. V. W=110 tion set
tly
F00.34 | Manufacturer
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~ parameters
F00.60
F01-Basic control parameters
. Effec Oper
Functio . 5 Default . Setup p
Name Setting range Unit tive ating
n code value way
way mode
0: Position mode
1: Speed mode Effect
Control mode 2: Torque mode ive Down
F01.00 . 3: Torque mode«—Speed mode - 0 . time -
selection e instan
4: Speed mode<— Position mode i set
5: Torque mode«— Position Y
mode
Absolute system 0: Incremental position mode Powe | Down
F01.01 e sy 1: Absolute position linear mode - 0 ron | time [ PST
selection I
2: Reserved again | set
F01.02 | Reserved
Effect Down
S-ON OFF stop | 0: Free stop, keep free running ive .
F01.03 . . - 0 . time | PST
mode selection 1: Slow down, keep free running instan set
tly
Fault No3 sto 0: Free stop, keep free running Eif\f;zct Down
F01.04 op 1: Deceleration stop, keep free - 0 . time | PST
mode selection K instan
running set
tly
0: Free stop, keep free running Effect
_stroke st 1: Zero speed stop, position . Down
FO1.05 | OVErSOKESIOP o hains locked - 2 Ve time | PST
mode selection instan
2: Zero speed stop, keep free " set
running y
Effect Down
Brake control 0: Invalid ive .
FO1.06 selection 1: Valid ) 0 instan time | PST
set
tly
Release braketo | 0~1000 Eifizct Down
F01.07 | command (The position/speed/torque ms 250 . time [ PST
. . R o instan
receive delay command is 0 during this time) tly set
Brake to motor 1~1000 Eif\f;zct Down
FO01.08 | no power on Note: This parameter must match ms 150 instan time | PST
delay the deceleration stop mode. tly set
Effect Down
Fo1.09 | Specd threshold 15 344, rpm 30 € time | PST
for motor brake instan
set
tly
F01.10 | Reserved
e woas |
Fol.11 | O >raing 1~65535 Q | determinatio | - Ph
resistor allowed ay
. n
by driver
FOL12 Powgr ofbgllt L W Moqel ) ) Displ )
braking resistor determinatio ay
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n
Resistance of 1~65535 Model Disol
FO1.13 | built in braking | (65535represents no built-in Q determinatio - a P
resistor resistor) n Y
Effect
Voltage value of ive Run
F01.14 s . 300.0~1100.0 A% 380.0/690.0 | . time
built in braking instan
set
tly
Resistor heat Eifizct Run
F01.15 | dissipation 10~100 % 30 . time
. instan
coefficient set
tly
0: Use built-in braking resistor Effect
. . . . . Run
Braking resistor | 1: Use external braking resistor ive .
FoOl.16 . . . . X - 0 . time
setting 2: Without using braking resistor, instan set
rely on capacitor absorption tly
Power of Eifizct Run
F01.17 | external braking | 0~65535 w 0 . time
. instan
resistor set
tly
Resistance of Eff::[ Run
F01.18 | external braking | 1~65535 Q 65535 . time
. instan
resistor set
tly
0: All parameters are allowed to
be modified
1: Except for this parameter, all Effect
. Down
Parameters other parameters are not allowed ive .
FO1.19 . . - 2 . time
operation control | to be modified instan set
2: Except for the FOO group tly
parameters, all other parameters
are allowed to be modified
0: no action
1: All parameters except the
motor parameters are restored to
the Default value (excluding the
F00 and F17 parameters)
2: The fault record restores the
Default value (only F17 group)
Reset to default 3: All parameters are restored to Powe | Down
F01.20 the Default value of 1 (excluding - 0 ron | time
value .
the FOO group) again | set
6666: All parameters are restored
to the Default value of 2
(excluding the F17 group
parameters)
7777: All parameters are restored
to the Default value of 3 (all
parameters)
0~66
Note 1: The monitoring interface
Monioring | ludes o types: parameter Bt pun
FO1.21 | status C-0 plrie ieriace and monorng - 0 Y time
selection interface. instan set
Note 2: Parameter editing tly

interface: auxiliary operation
interface of each level and special
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monitoring parameters (motor test
run shows current running speed,
inertia learning shows current
inertia, three self-learning
operation shows turnl, 2, 3 fixed
angle output shows current
specific Z state and electrical
angle variables), the rigid table
adjust display interface. In the
auxiliary operation interface, the
alarm, alarm interface, and bus
undervoltage interface are also
displayed preferentially.

Note 3: The priority of the
monitoring interface is as follows:
Power-on display 88888--not
flashing display;

Alarm and alarm
interface--flashing display;
Busbar undervoltage
interface--flashing display;

LED full light indication interface
- no flashing;

C-X monitoring interface--C-X
content is displayed when the
machine is stopped. When the
servo is on, the content of C-X is
displayed without flashing. When
Shift is pressed, C-X is displayed
first, and then the corresponding
content is displayed.

Monitoring Eiffe;ct Run
F01.22 | status C-1 0~66 3 Y time |-
. instan
selection set

tly
Monitoring Eifizct Run
F01.23 | status C-2 0~66 4 . time -
) instan
selection set
tly
Monitoring Efizct Run
F01.24 | status C-3 0~66 5 . time -
. instan
selection set
tly
Monitoring Eiffzct Run
F01.25 | status C-4 0~66 14 Y€ fime | -
. instan
selection set
tly
Monitoring Effect Run
F01.26 | status C-5 0~66 50 Y€ ime |-
. instan
selection set
tly
Effect Run
Fo1.27 | Refreshtimeof 1, 10ms 4 ¢ e |-
display instan
set
tly
Fo1 28 | Bus voltage 0.900~1.100 - 1000 | Fffect| R}
adjust ive time
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coefficient instan | set
tly
HE
F01.29 | Encryption time | 0~65535 h 0 . time -
instan
set
tly
0: Intelligent fan
1: Always running after power-on Effect Run
Cooling fan 2: The fan is forbidden to run,but ive .
F01.30 . . R - 0 . time -
control selection | automatically running when the instan
T set
temperature is higher than 75 tly
degrees
0: Immediately output warning Effect
. . . Run
LED alarm information ive .
FO1.31 . . . - 0 . time | PST
display selection | 1: Do not output warning instan st
information tly
F01.32 | Reserved
0: Fault reset when servo enable is Effect R
un
FO1.33 Fault . rleset invalid ' . 0 . ive time | PST
selection setting | 1: Fault reset when servo enable is instan cot
invalid and valid tly
F01.34 | Reserved
F01.35 | Reserved
F02-Input terminal parameters
’ Effect Oper
Functio . 5 Default . Setup p
Name Setting range Unit ive ating
n code value way
way mode
DI sour 0~FF (2°,The corresponding bit is Ef\f/’ect Run
F02.00 501.1 ce 1, which is derived from the - 0 . © time -
selection o L instan
communication given F20.00) tly set
Eiffzct Run
F02.01 [ DII filter time 0~50 125us 8 W time -
instan
set
tly
0: No function
1: Servo enable
2: Fault and warning reset
3: Gain switching
4: Main and auxiliary operation
command switching
5: Multi-speed DI switching
direction setting Effect
. . . . Run
DII function 6: Multi-segment running ive .
F02.02 . . - 1 . time -
selection command switch 1 instan
. . set
7: Multi-segment running tly

command switch 2

8: Multi-segment running
command switch 3

9: Multi-segment running
command switch 4

10: Control mode switching
11: External device fault input
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12: Zero fixed enable

13: Position command is
forbidden

14: Forward over-stroke switch
15: Reverse over-stroke switch
16: positive external torque limit
17: Negative external torque limit
18: Forward jog

19: Reverse jog

20: Step enable

21~23: Reserved

24: Electronic gear selection

25: Torque command direction
setting

26: Speed command direction
setting

27: Position command direction
setting

28: Multi- position command
enable

29: Interrupt fixed length state
release (edge valid)

30: Origin switch

31: Origin return enable (edge
valid)

32: Interrupt fixed length
prohibition

33: Emergency stop

34: Clear position deviation (edge
valid)

35: Pulse command prohibition
36: Simple PLC pause

37: Simple PLC status reset

38: Interrupt fixed length trigger
switch

39~63: Reserved

Input polarity: 0~4

0: low level is valid
. . . Effect
DI logi 1:  high level is valid iv Run
F02.03 osie 2: rising edge is valid - 0 Ve time -
selection . . . instan
3: falling edge is valid i set
4: both rising and falling edges Y
are valid
Eiffzct Run
F02.04 [ DI2 filter time 0~50 125us 8 W time -
instan
set
tly
Effect
DI2 function ive Run
F02.05 - Same as F02.02 - 14 . time -
selection instan
set
tly
Input polarity: 0~4
0: 1qw level is Vallfl Effect
DI2 logic 1:  high level is valid R ive Run
F02.06 8 2: rising edge is valid 0 . time -
selection . . . instan
3. falling edge is valid set
4 tly

: both rising and falling edges
are valid
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Effect
ive Run
F02.07 | DI3 filter time 0~50 125us 8 . time
instan
set
tly
Effect
DI3 function - ive Run
F02.08 - Same as F02.02 15 . time
selection instan
set
tly
Input polarity: 0~4
0 1gw level is val1f1 Effect
DI3 logic 1:  high level is valid ive Run
F02.09 8 2: rising edge is valid - 0 . time
selection . . . instan
3: falling edge is valid i set
4: Dboth rising and falling edges Y
are valid
E_ffect Run
F02.10 |DI4 filter time | 0~50 125us 8 V€ | time
instan
set
tly
Effect Run
Fop.11 | DM function g e s F02.02 - 13| ] dime
selection instan
set
tly
Input polarity: 0~4
0: lgw level is vahfj Effect
DI4 logic 1:  high level is valid ive Run
F02.12 8 2: rising edge is valid - 0 . time
selection . . . instan
3: falling edge is valid i set
4:  both rising and falling edges Y
are valid
Eiffzct Run
F02.13 [ DIS filter time 0~50 125us 8 W time
instan
set
tly
Effect
DIS5 function ive Run
F02.14 - Same as F02.02 - 2 . time
selection instan
set
tly
Input polarity: 0~4
0: 1qw level is Vallfl Effect
DI5 logic 1:  high level is valid ive Run
F02.15 8 2:  rising edge is valid . 0 . time
selection . . . instan
3. falling edge is valid " set
4:  both rising and falling edges Y
are valid
Effeect Run
F02.16 | DI6 filter time | 0~50 125us 8 Y€ time
instan
set
tly
Effect
DI6 function ive Run
F02.17 . Same as F02.02 - 12 . time
selection instan
set
tly
Input polarity: 0~4 Effect
. . . . Run
DI6 logic 0: low level is valid ive .
F02.18 . . R . - 0 . time
selection 1:  high level is valid instan
.S . X set
2: rising edge is valid tly
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3. falling edge is valid
4:  both rising and falling edges
are valid
Ef\f/’ect Run
F02.19 [ DI7 filter time 0~50 125us 8 . ¢ time -
instan
set
tly
Effect Run
DI7 function ive .
F02.20 - Same as F02.02 - 31 . time -
selection instan
set
tly
Input polarity: 0~4
0 l(?w level is Vallfj Effect
DI7 logic 1:  high level is valid ive Run
F02.21 8 2: rising edge is valid - 0 . time -
selection . . . instan
3: falling edge is valid i set
4: Dboth rising and falling edges Y
are valid
E_ffect Run
F0222 | DI8 filter time | 0~50 125us 2 € fime |-
instan
set
tly
Effect Run
DI8 function Same as F02.02(high speed input ive .
F02.23 . X - 0 . time -
selection terminal) instan sot
tly
Input polarity: 0~4
0: 19w level is Vallfl Effect
DIS logi 1:  high level is valid . Run
F02.24 osie 2: rising edge is valid - 0 e time -
selection . . . instan
3. falling edge is valid i set
4:  both rising and falling edges Y
are valid
Eiffzct Run
F02.25 [ All filter time 0~655.35 ms 2.00 W time -
instan
set
tly
Ef\f/’ect Run
F02.26 | All offset -5000~5000 mV 0 . ¢ time -
instan
set
tly
Effect Run
F02.27 | All dead zone | 0~1000.0 mv 100 | | time |-
instan
set
tly
EE
F02.28 [ AI2 filter time 0~655.35 ms 2.00 . time -
instan
set
tly
E_ffect Run
F02.29 | AI2 offset -5000~5000 mv o [ | time | -
instan
set
tly
Effeect Run
F02.30 | A2 dead zone | 0~1000.0 mv 100 | | time | -
instan
set
tly
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Speed Ef‘f/'zct Run
F02.31 | corresponding to | 0~6000 rpm 3000 . time -
instan
10V tly set
Effect
Torque . . . Run
F02.32 [ corresponding to 0-10 times~8.00 times rated Times 1.00 Ve time -
torque instan
10v tly set
FO03-Output terminal parameters
’ Effect Oper
Functio . 5 Default . Setup p
Name Setting range Unit ive ating
n code value way
way mode
0: No function
1: Servo ready
2: Motor rotation output
3: Zero speed
4: Consistent speed
5: Positioning completed
6: Positioning is close
7: Torque limit
8: Speed limit Effect
DO function 9: Brake output ive Run
F03.00 . 10: Warning output - 1 . time -
selection instan
11: Fault output tl set
12: Interrupt fixed length is y
completed
13: Origin return output
14: Electrical zero return output
15: Torque reach output
16: Speed reach output
17: DB braking output
18: Internal command output
19~31: Reserved
Output polarity inversion setting:
0~1 Effect Run
DOLI logic 0: output low level when valid ive .
F03.01 . . - 0 . time -
selection (optocoupler conduction) instan set
1: output high level when valid tly
(optocoupler off)
Effect Run
F03.02 | DOZ funetion g, e a5 F03.00 - s | ] time |-
selection instan
tly set
Output polarity inversion setting:
0~1 Effect Run
DO2 logic 0: output low level when valid ive .
F03.03 . . - 0 . time -
selection (optocoupler conduction) instan set
1: output high level when valid tly
(optocoupler off)
Effect Run
Fo3.04 | DO3 funetion | ¢, e as F03.00 - 3 Ve fime |-
selection instan
set
tly
F03.05 | DO3 logic Output polarity inversion setting: - 0 Effect | Run -
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selection 0~1 ive time
0: output low level when valid instan | set
(optocoupler conduction) tly
1: output high level when valid
(optocoupler off)
Effect Run
F03.06 | D04 function | ¢, e as F03.00 | time |-
selection instan
set
tly
Output polarity inversion setting:
0~1 Effect Run
DO4 logic 0: output low level when valid ive .
F03.07 . . 0 . time -
selection (optocoupler conduction) instan set
1: output high level when valid tly
(optocoupler off)
Effect Run
F03.08 | DO funetion g, e a5 F03.00 3| dme | -
selection instan
set
tly
Output polarity inversion setting:
0~1 Effect Run
DOS logic 0: output low level when valid ive .
F03.09 . . 0 . time -
selection (optocoupler conduction) instan
1: output high level when valid tly set
(optocoupler off)
DO source 0~1F (25, The corresponding bit Eif‘fleect Run
F03.10 . is 1, which is derived from the 0 . time -
selection I R instan
communication given F20.01) tly set
00: Motor speed (1V/1000rpm)
01: Speed command
(1V/1000rpm)
02: Torque command (1V/100%)
03: Position deviation
(0.05V/instruction Unit)
04: Position deviation
(0.05V/encoder Unit)
05: Position command speed
(1V/1000rpm)
06: Positioning completion
command (positioning completed:
5V; positioning is not completed: Effect
. . Run
FO3.11 AOL signal ov) 0 ive time A
selection 07: Speed feed forward instan
(1V/1000rpm) ay | S
08: All voltage
09: AI2 voltage
10: Output current 1 (0 to 4 times
rated motor current)
11: Output current 2 (0 to 4 times
rated driver current)
12: Output voltage (0 to 1.2 times
rated motor voltage)
13: Bus voltage (0 to 1.5 times
rated bus voltage)
14: Communication given
(determined by F20.05)
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15: Feedback torque (1V/100%)

Effect
ive Run
F03.12 | AOl filter time 0~655.35 ms 0.00 . time -
instan
set
tly
Effect Run
F03.13 | AO! offset -9999~9999 mv 0 Y€ fime |-
voltage instan
set
tly
Eif‘f/'e;ct Run
F03.14 | AOI gain -99.99~99.99 Times 1.00 . time -
instan
set
tly
Effect Run
Fo3.15 | A2 signal Same as F03.11 - 0 € fime |-
selection instan
set
tly
Ef\f/’zct Run
F03.16 | AO2 filter time 0~655.35 ms 0.00 . time -
instan
set
tly
Effect Run
Fo3.17 | A02 offset -9999~9999 mv 0 V] fime | -
voltage instan
set
tly
]
F03.18 | AO2 gain -99.99~99.99 Times 1.00 . time -
instan
set
tly
F04-Position control parameters
’ Effect Oper
Functio . 5 Default . Setup p
Name Setting range Unit ive ating
n code value way
way mode
lnterrupt fixed length origin return Effect
Position operation ive Down
F04.00 0: pulse command - 0 . time P
command source . instan
1: step amount given i set
2: Multi-position command given Y
0: pulse + direction Powe | Down
Pulse command 1: A phase + B phase orthogonal .
F04.01 R - 0 ron time P
form pulse, 4 times frequency acain set
2: CWHCCW ¢
Effect
Instruction pulse | 0: invalid ive Down
F04.02 | PSTHenonP L - 0 . time | P
nversion 1: invert instan
set
tly
Effect
Pulse input 0: low speed ive Down
F04.03 . . to - 0 . time P
terminal selection | 1: high speed instan set
tly
Comma Eiffzct Down
F04.04 | Step amount -9999~9999 nd 50 W time P
. instan
Unit tly set
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Position first Ef\f/’zct Down
F04.05 | order low pass 0~1000.0 ms 0.0 . time P
. instan
filter time set
tly
Effect
Average value ive Down
F04.06 N 0.0~128.0 ms 0.0 . time P
filter time instan
set
tly
N;T:ﬁ: of Powe | Down
F04.07 |P 0~8388608 (2%) P/r 0 ron | time | P
commands per .
. again set
motor revolution
Electronic gear Determine Eg?t Run
F04.09 | ratio 1 1~1073741824 - d by . time P
instan
(numerator) encoder tly set
Electronic gear Effeect Run
FO4.11 | ratio 1 1~1073741824 - 10000 | .6 | time | P
. instan
(denominator) set
tly
Electronic gear Determine Ef\f/’zct Run
F04.13 | ratio 2 1~1073741824 - d by . time P
instan
(numerator) encoder tly set
Electronic gear Eif‘ict Run
F04.15 | ratio 2 1~1073741824 - 10000 . time P
. instan
(denominator) set
tly
. 0: The position command Effect
Electronic gear A . Down
. . (command unit) is 0. ive .
F04.17 | ratio switchover . - 0 . time P
.. And switch after 2.5ms instan
condition . Lo set
1: real-time switching tly
0: Servo enable OFF or when a
fault occurs,
Clear position deviation Effect
Position 1: When the enable is turned OFF ive Down
F04.18 | deviation clear or a fault occurs, - 0 . time P
. . .. L instan
action selection Clear position deviation pulse i set
2: Enable OFF or DI input Y
ClrPosErr signal clears position
deviation
0: output when the absolute value
of the position deviation is less
than F04.20
1: output when the absolute value
of position deviation is less than
F04.20 and position command is 0
Output condition after filter Effect Down
L 2: output when the absolute value ive .
F04.19 | of positioning o AT - 0 . time P
completed of position deviation is less than instan set
F04.20 and position command is 0 tly
before filter
3: output when the absolute value
of position deviation is less than
F04.20 and position command is 0
before filter. Keep the time set by
F04.21 valid

489




Function code parameter list

Positioning Encoder Determine Ef\f/’zct Down
F04.20 | completion 1 ~65535 . d by . time
Unit instan
threshold encoder set
tly
Positioning Eifﬂ?t Run
F04.21 | completion 0 ~30000 ms 1 W time
. . instan
window time set
tly
Positioning Eif‘fleect Run
F04.22 | completion 0 ~30000 ms 0 . time
B instan
retention time set
tly
Positioning close Encoder Determine EfiZCt Down
F04.23 to the threshold 11073741824 Unit dby instan time
encoder set
tly
0: Encoder frequency division
Servo pulse (l’u;fult mmand synchron Powe | Down
F04.25 | output source oinpliltse command synchronous - 0 ron time
selection 2: Frequency division or agam set
synchronous output prohibit
lerelco:er Powe | Down
F04.26 | oeney 35~40000 Pr 500 | ron | time
division pulse .
again set
number
o - ?: Pfl))smve output (Z pulse is high Powe | Down
Fo427 | ZPuseowput | ievel . - 1 ron | time
polarity selection | 1: Negative polarity output (Z .
; again | set
pulse is low level)
F.re.qgency 0: A is ahead of B Powe D,O i
F04.28 | division pulse . - 0 ron | time
1:B is ahead of A .
output phase again set
0: F 9rb1d interrupt fixed length Powe | Down
Interrupt fixed function .
F04.29 . - 0 ron | time
length enable 1: Use interrupt fixed length .
. again set
function
Interrupt fixed Comma Ef\f/’zct Down
F04.30 | length 0~1073741824 nd 1000 . time
; . instan
displacement Unit set
tly
Interrupt fixed Eif‘ict Down
F04.32 | length constant 0~6000 rpm 200 . time
instan
speed set
tly
IInrt]ertrhupi fixed Eif‘f/ect Down
F04.33 | oneth 0~1000 ms 10 Vel time
acceleration and instan
S set
deceleration time tly
Fixed length lock E_ffect Down
p 0: not enabled ive .
F04.34 | /release signal - 1 . time
1: enable instan
enable set
tly
0: Turn off the origin return Effect
.. . . . Run
Origin return 1: Input Homming Start signal by ive .
F04.35 .. . - 0 . time
enable control DI, enable origin return function instan set
2: Input Homming Start signal by tly
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DI, enable electrical zero return

3: Start origin return immediately
after power on

4: Immediate execute origin return
5: Start the electrical zero return
command

6: Taking the current position as
the origin

F04.36

Origin return
mode

0: Forward zero return,
deceleration point, origin is motor
Z signal

1: Reverse zero return,
deceleration point, origin is motor
Z signal

2: Forward zero return,
deceleration point, origin is the
origin switch

3: Reverse zero return,
deceleration point, origin is the
origin switch

4: Forward zero return,
deceleration point is the origin
switch, the origin is motor Z
signal

5: Reverse zero return, the
deceleration point is the origin
switch, and the origin is the motor
Z signal.

6: Forward zero return,
deceleration point, origin is
forward overtravel switch

7: Reverse zero return,
deceleration point, origin is
reverse overtravel switch

8: Forward zero return, the
deceleration point is the forward
overstroke switch, and the origin
is the motor Z signal.

9: Reverse zero return, the
deceleration point is reverse
overstroke switch, the origin is
motor Z signal

10: Forward zero return,
deceleration point, origin is
mechanical limit position

11: Reverse zero return,
deceleration point, origin is
mechanical limit position

12: Forward zero return,
deceleration point is mechanical
limit position, origin is motor Z
signal

13: Reverse zero return, the
deceleration point is the
mechanical limit position, and the
origin is the motor Z signal.

Effect
. Down
wve

0 . time P
instan
set

tly

F04.37

High speed
search origin

0~3000

rpm

Effect | Down
ive time

100
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switching signal instan | set
speed tly
Low speed search Eif‘fleect Down
F04.38 | origin switching | 0~1000 rpm 10 instan time
signal speed tly set
Acceleration/dec Effect
leration time ive Down
F04.39 |° . 0~6000 ms 1000 . time
when searching instan
L set
for the origin tly
Effect
Limit the time to ive Down
F04.40 . 0~65535 ms 10000 . time
find the origin instan
set
tly
Mechanical Comma Ef\f/’ect Down
F04.41 | v oonamed -1073741824 ~1073741824 nd 0 Y] time
origin offset . instan
Unit set
tly
0:F04.41 is the coordinate after the
origin return.After encountering
limit re-trigger the origin return
enable,then reverse to find the
origin.
1:F04.41 is the relative offset after
the origin return. After
encountering
Mechanical limit re-trigger the origin return Effect
origin offset and | enable,then reverse to find the . Down
. . ive .
F04.43 | processing when | origin. - 0 instan time
alimit is 2:F04.41 is the coordinate after the tsl & set
encountered origin return. Automatically Y
reverse to find zero after
encountering
Limit.
3:F04.41 is the relative offset after
the origin return. Automatically
reverse to find zero after
encountering
Limit.
ﬁf:::‘:;zg: o Encoder Powe | Down
F04.44 i, -2147483648~2147483647 ) 0 ron | time
position offset Unit acain set
(low 32 bits) &
:i\:jz:,)rlur;zgg o Encoder Powe | Down
F04.46 . -2147483648~2147483647 . 0 ron | time
position offset Unit again set
(high 32 bits) &
F04.48
~ Reserved
F04.52
e
F04.54 | 210 P 0~1000 pm 2 € | time
judgment instan set
threshold tly
Touch stop to Effect | Run
F04.55 | zero speed torque | 0~300.0 % 100.0 ive time
limit instan | set
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tly
F04.56
~ Reserved
F04.58
F05-Speed control parameters
. Effect Oper
Functio . 5 Default X Setup p
Name Setting range Unit ive ating
n code value way
way mode
Main speed (1) ﬁﬁltal given (F05.04) Eif‘fleect Run
F05.00 | command A | - 0 . time S
2: AI2 instan
source L . set
3: Communication given tly
0: Digital given (F05.04)
Auxiliary speed 1: All Eif‘szct Run
F05.01 | command B 2: AI2 - 1 . time N
. instan
source 3: Multi-speed command set
L X tly
4: Communication given
0: Main speed command A source
1: Auxiliary speed command B Effect
Speed command | source ive Run
F05.02 selection 2: A+B B 0 instan llsr:te S
3:A-B tly
4: A/B switching
Effect
Speed command | 0: positive logic ive Run
F05.03 | DPeeC comm - posttive fogie - 0 . time | S
logic inversion 1: negative logic instan set
tly
Speed command Eif‘ict Run
F05.04 | keyboard setting | -6000~6000 rpm 200 instan time N
value set
tly
Effect
Jog speed setting ive Run
F05.05 |08 5P 0~6000 tpm 100 |, time | PST
value instan
set
tly
Speed command Eg::t Run
F05.06 | acceleration ramp | 0~65535 ms 0 . time S
. instan
time constant set
tly
Speed command Eif‘fleect Run
F05.07 | deceleration ramp | 0~65535 ms 0 instan time N
timeconstant set
tly
Effect
Maximum speed ive Run
F05.08 0~6000 rpm 4500 . time PST
threshold instan
set
tly
Effect
Forward speed ive }_{un
F05.09 threshold 0~6000 rpm 4500 instan time | PST
set
tly
Reverse speed Effect | Run
F05.10 threshold 0~6000 rpm 4500 Jive time | PST
instan | set
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tly
Zero position Eg::t Run
F05.11 | fixed speed 0~6000 rpm 10 . time S
instan
threshold set
tly
Effect
Motor rotation ive Run
F05.12 0~1000 rpm 20 . time | PST
speed threshold instan set
tly
Effect
Speed consistent ive Run
F05.13 | P 0~100 tpm 10 . time | S
signal threshold instan
set
tly
Effect
Speed arrival ive Run
F05.14 | °P 10~6000 rpm 1000 . time S
signal threshold instan
set
tly
Zero speed Ef\f/’zct Run
F05.15 | output signal 1~6000 rpm 10 . time S
instan
threshold set
tly
Effect Run
Fos.16 | SPeed DOfilter 14 550 69 ms 1000 | V¢ | time | S
time constant instan
set
tly
F05.17 | Reserved
F05.18 | Reserved
F06-Torque control parameters
. Effect Oper
Functio . 5 Default X Setup p
Name Setting range Unit ive ating
n code value way
way mode
Main torque (1) ﬁﬁltal given (F06.04) Eif‘fleect Run
F06.00 | command A | - 0 . time T
2: AI2 instan
source L . set
3: Communication given tly
Auiliary torque 0: Digital given (F06.04) E_ffect Run
F06.01 | command B 1Al - 1 V€ tim T
: comma 2: AI2 instan N
source L . set
3: Communication given tly
0: Main torque command A source
1: Auxiliary torque command B
source
2: Main command A source + Effect
Torque command | auxiliary command B source ive Run
F06.02 | O ry - 0 . time | T
selection 3: Main command A source - instan set
auxiliary command B source tly
4: Main command A source /
auxiliary command B source
switching
Effect
Torque command | 0: positive logic ive Run
F06.03 | Ordue com # posttive fog - 0 . time | T
logicinversion 1: negative logic instan set
tly
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Torque command Ef\f/’zct Run
F06.04 | keyboard setting | -300.0~300.0(motor rated torque) % 0 instan time T
value set
tly
0: positive and negative internal
torque limit
1: positive and negative external
torqug limit (Using P-CL, N-CL Effect
Toraue limit selection) iv Run
F06.05 | ordue 2: T-LMT is used as external . 0 Vel time | PST
source L instan
torque limit input i set
3: Switch between positive/ Y
negative internal torque limit and
T-LMT torque limit (using P-CL,
N-CL selection)
0: All e[ Run
F06.06 | T-LMT selection | - - 0 V€ | time | PST
1: A2 instan
set
tly
Effect
Positive internal ive Run
F06.07 L 0.0~300.0(motor rated torque) % 300.0 . time | PST
torque limit instan
set
tly
Negative Ef\f/’zct Run
F06.08 | internal torque 0.0~300.0(motor rated torque) % 300.0 inst time | PST
limit R
tly
Effect
Positive external ive Run
F06.09 L 0.0~300.0(motor rated torque) % 300.0 . time | PST
torque limit instan
set
tly
Negative Eif‘fleect Run
F06.10 | external torque 0.0~300.0(motor rated torque) % 300.0 inst time | PST
limit ISt | et
tly
Torque Eif:?t Run
F06.11 q . 0.0~150.0(motor rated torque) % 0.0 . time T
compensation instan set
tly
Torque Eif‘f/e:t Run
F06.12 | compensation 0~6000 rpm 1000 . time T
instan
cutoffspeed set
tly
'f{'orquredcontrgl 0: determined by F06.15 Ef\f/’ect Run
F06.13 | orarc spee 1: All - 0 Ve fime | T
limit source instan
. 2: A2 set
selection tly
rTe"reqr‘;: 202;:;" 0: determined by F06.16 Eiffe:t Run
F06.14 | 1o orse P 1: All - 0 Y fime | T
limit source instan
. 2: A2 set
selection tly
Torque control Eif‘szct Run
F06.15 | forward speed 0~6000 rpm 3000 . time T
- instan
limit value set
tly
Fo6.16 | Lorauecontrol 1o cang tpm 3000 | Effeet| Runj o
reverse speed ive time
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limit value instan | set
tly
Effect
Torque arrival ive Run
F06.17 0.0~300.0 % 0.0 . time | PST
reference value instan set
tly
Effect
Torque arrival ive Run
F06.18 .q 0.0~300.0 % 20.0 . time PST
valid value instan
set
tly
Effect
Torque arrival ive Run
F06.19 |. 7. 0.0~300.0 % 10.0 . time | PST
invalid value instan
set
tly
Speed limited Ef‘f/'zct Run
F06.20 | window time in 0~1000 ms 1 . time T
instan
Torque mode set
tly
Effect
Gravity load ive Down
F06.21 Y -300.0~300.0 % 0.0 . time PS
detection value instan
set
tly
F06.22 | Reserved
F06.23 | Reserved
F07-Gain parameters
Effect Oper
Functio . 5 Default . Setup p
Name Setting range Unit ive ating
n code value way
way mode
1st speed loo EfiZCt Run
F07.00 | 5 5P P 10.1~1000.0 Hz 250 |, time | PS
gain instan
set
tly
Effect
1st speed loop ive Run
F07.01 |. S 0.36~512.00 ms 31.83 . time PS
integration time instan
set
tly
It position I Eifiem Run
FO7.02 | StPOSMONIOOP 16 015700 rad/s 400 | ™V | time | P
gain instan
set
tly
Effect
2nd speed loop ive Run
F07.03 ) 0.1~1000.0 Hz 40.0 . time PS
gain instan
set
tly
Effect
2nd speed loop ive Run
F07.04 | peed 1o 0.36~512.00 ms 40.00 . time PS
integration time instan set
tly
Effect
2nd position loop ive Run
F07.05 ) 0.0~1570.0 rad/s 64.0 . time P
gain instan
set
tly
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0: The st gain is fixed, and the Effect
2nd cai de external DI is used for P/PI . eec Run
F07.06 S:t gain mo switching. - 1 m‘;’tan time | PST
1: Use gain switching according to i set
the condition setting of F07.07 Y
0: 1st gain fixed (PS)
1: Use external DI switchover(PS)
2: Torque command is large (PS)
3: Speed command is large (PS)
4: Speed command change rate is
Gain switchover large (PS) . Effect Run
. 5: Speed command high and low ive .
F07.07 | condition - 0 . time | PST
selection speed threshold (PS) instan set
6: Large positional deviation (P) tly
7: With position command (P)
8: Positioning completed (P)
9: Actual speed is large (P)
10: With position command +
actual speed (P)
Effect Run
F07.08 Gain switchover 0~6l000(tw0-\yay delgy, linearly 125us 40 ive time | PST
delay varying according to time) instan set
tly
Accordi
ng to the Effect Run
F07.09 Gain switchover 0~20000 switchin 50 Jive time | PST
level g instan set
conditio tly
n
Accordi
ng to the Effect Run
F07.10 Qam switchover 0~20000 switchin 30 ive time | PST
time lag g instan set
conditio tly
n
Effect
Position gain ive Run
F07.11 . . 0~60000 125us 24 . time PS
switchover time instan
set
tly
1st torque Eiffzct Run
F07.12 | command filter 0~30.00 ms 0.79 W time | PST
. instan
time set
tly
2nd torque Eif‘f/ect Run
F07.13 | command filter 0~30.00 ms 0.79 Ve time | PST
. instan
time set
tly
Eg?t Run
F07.14 | Load inertia ratio | 0.00~200.00 Times 0.00 instan time | PST
set
tly
0: internal speed feedforward Effect
1: Use Al as speed feedforward . Run
Speed feed . ive .
FO7.15 forward selection mput . 0 instan time P
2: Use AI2 as speed feedforward " set
input Y
F07.16 | Speed feed 0.00~64.00 ms 1.00 Effect | Run P
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forward filter ive time
time constant instan set
tly
Effect
Speed feed ive Run
F07.17 P . 0.0~100.0 % 0.0 . time P
forward gain instan set
tly
Effect Run
Torque feed 0: no torque feedforward ive .
F07.18 . N - 1 . time PS
forward selection | 1: Internal torque feedforward instan set
tly
Torque feed Eif‘f/e:t Run
F07.19 | forward filter 0.00~64.00 ms 1.00 instan time PS
time constant set
tly
Effect
Torque feed ive Run
F07.20 . 0.0~200.0 % 0 . time PS
forward gain instan
set
tly
Effect Run
Fo7.21 | Speed feedback 15549 ms 000 | .Y | time | PST
filter time instan
set
tly
Positi Encod Determine E_ffect Run
F07.22 [ OUON | 0~65535 neOterl dby | Y6 | time | P
deviation limit Unit instan
encoder set
tly
Rigid test EiffeeCt Down
F07.23 | ISt 1~100 Rev 2 € | time | PS
running circles instan
set
tly
F08-Automatic gain turning parameters
’ Effect Oper
Functio . 5 Default . Setup p
Name Setting range Unit ive ating
n code value way
way mode
0: Manual adjust parameters
1: Parameter self-adjustmentmode,
. X R Effect
Self-adiustmentm automatic adjust gain parameters ive Run
F08.00 S with rigid table - 1 . time | PST
ode selection D . instan
2: Positioning mode, automatic i set
adjust gain parameters with rigid y
table
Rigid e[ Ram
F08.01 | '® ) 0~31 - 2. time | PST
levelselection instan set
tly
0: Adaptive notch is no longer
updated
1:1 adaptive notch filter is Effect Run
F08.02 Adaptive no_tch valid(3rd r_1olch filter) ) ) 0 Jive time | PST
mode selection 2: 2 adaptive notch filters are valid instan set
(3rd and 4th notch filter) tly

3: Only test the resonance point,
F08.20-F08.21 display
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4: Restore 3rd and 4th notch filter
to Default value
Offline incrtia Oz’stmv;eand negative triangle Effeect Down
F08.03 | identification twave mo - 0 Y€ | time | PST
1: Forward mode instan
mode set
2: Reverse mode tly
Inertia E_ffect Run
F08.04 | identificationmax | 50~6000 tpm 500 |V | time | PST
instan
. Speed set
tly
Acc/dec time Eif\flzct Run
F08.05 | when inertia 2~2000 ms 125 . time | PST
. . . instan
identification set
tly
Interval after an Ef\f/’ect Run
F08.06 | inertia 20~10000 ms 1000 . ¢ time PST
S . instan
identification set
tly
Motor Effect
revolutions for an ive | Displ
F08.07 |. . 0.00~655.35 r - . PST
inertia instan ay
identification tly
1st notch Eif\f/eect Run
F08.08 100~4000 Hz 4000 . time | PST
frequency instan |
tly
Effect
1st notch width ive Run
F08.09 0~10 - 2 . time | PST
level instan
set
tly
Effect Run
Fog.10 | [stnotchdepth 1 o - 0 | | time | psT
level instan
set
tly
2nd notch Ef\f/ém Run
F08.11 ote 100~4000 Hz 4000 | . ™ | time | PST
frequency instan set
tly
Effect Run
Fog.12 | 2ndnotehwidth 1 - 2 | ™ | time | psT
level instan
set
tly
Effect Run
Fog.13 | Zndnotehdepth 1 o - 0 Ve | fime | PST
level instan
set
tly
s moteh E_ffect Run
F08.14 | >1C Mot 100~4000 Hz 4000 | ™ | time | PST
frequency instan
set
tly
Effect Run
Fog.15 | rdnotchwidth i, ; 2 | Y | time | PST
level instan
set
tly
Effect | Run
Fog.16 | rdnotchdepth 1, o - 0 ive | time | PST
level .
instan | set
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tly
- E_ffect Run
FO8.17 | o 1o 100~4000 Hz 4000 | . "¢ | time | PST
frequency instan
set
tly
Effect Run
Fog. 15 | Hthnoichwidh o, - 2 | Y | gime | pST
level instan
set
tly
Effect Run
Fog.19 | 4thnotechdepth o oq - 0 Ve | ime | PST
level instan
set
tly
Resonance

Fog.20 | reduency. 100~4000 Hz - .| Dl pgr
identification ay
result (frequency)

Resonance
frequency .

F08.21 | identification 0~99 - - - D:PI PST
result (depth y
level)

Low frequency ) Effect Down
resonance 0: Manual setting ive .

F08.22 . . . - 0 . time P
suppression mode | 1: Self-turning setting instan set
selection tly
Low frequency E_ffect Down

F08.23 | resonance 40~100.0 Hz 1000 | ™V | time | P
frequency mnstan set

tly
Effect
Low frequenc; ive Down
F08.24 Y ~1s - 2 . time | P
resonance times instan
set
tly
S Effect
Online inertia . Down
F08.25 | identification | 0~3 - 0 Y€ | time | pST
instan
mode set
tly
F08.26
~ Reserved
F08.32
F09-Protection parameters
. Effec Oper
Functio . . Default . Setup p
Name Setting range Unit tive ating
n code value way
way mode
Effect Run
F09.00 Input phase loss | 0: no detection . 1 ve time )
protection 1: fault, free stop instan st
tly
Short circuitto 0: no detection Eif‘f/ect Run
F09.01 PE detection in | | ho (o ccto - 1 e time -
R 1: fault, free stop instan
operation tly set
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Output phase 0: no detection Eif‘f/ect Run
F09.02 | loss detection in - o detectio - 1 e time -
. 1: fault, free stop instan
operation set
tly
Effect
. . . Run
Speed protection | 0: no detection ive .
F09.03 . - 1 . time -
function 1: fault, free stop instan set
tly
Effect R
Encoder cable 0: no detection ive wun
F09.04 . - 1 . time -
break detection | 1: fault, free stop instan set
tly
Brake protection 0: mo detection Eif\f;eect Run
F09.05 P 1: Enable detection of brake - 0 . time -
detection . instan
protection set
tly
F09.06 | Reserved
. Effect
AD sampling . Run
F09.07 | overvoltage 5000~12000(Not detected at mv 12000 |V | time | PST
X 12000) instan
point set
tly
Effect
Motor overload ive Run
F09.08 . X 50~800(Not detected at 800) % 100 . time -
protection gain instan
set
tly
Effect
Overspeed fault ive Run
F09.09 0~10000(0 means no detection) rpm 0 . time | PST
threshold instan
set
tly
Position Effect
deviation too Encoder | Determined ive Run
F09.10 1~1073741824 . . time P
large fault Unit by encoder | instan set
threshold tly
Max ition Powe | Down
F09.12 | &% Posto 100~4000 kHz 4000 ron | time | P
pulse frequency .
again | set
Low speed pulse Eif‘f;m Down
F09.13 | input pin filter 0~3 - 3 . time -
instan
constant set
tly
Qua(iiratgre ) E_ffect Down
F09.14 | STEOCETmPUL o3 - 2 Ve time | -
pin filter instan
set
constant tly
F09.15 | Reserved
Bus encoder Eif‘f/ect Down
F09.16 | interface filter 0~1 - 1 e time -
instan
constant set
tly
Effect Down
F09.17 Stall protection | 10~65535(Not detected at ms 500 ive time A
time 65535) instan
set
tly
Encoder 0: not shielded Effect | Down
F09.18 | multi-turn 1: shielded - 1 ive time -
overflow fault Note: Automatic shielding in instan | set
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selection speed and torque mode tly
0: Do not enable the soft limit
1: Enable the soft limit Eif‘f/e:t Down
F09.19 | Soft limit setting | immediately after power-on. - 0 inst time | PST
2: Enable the soft limit after the ln[sl A et
origin returns to zero Y
Comma Effect Down
F09.20 Soft limit max. -2147483648~2147483647 nd 2147483647 | . ive time | PST
value 2731 . instan
Unit set
tly
Comma Effect Down
F09.22 Soft limit min. -2147483648~2147483647 nd 2147483648 | 1Ve tme | PST
value 2731) . instan
Unit set
tly
Overvoltage Eif‘f;m Run
F09.24 | suppression 0~100.0% % 0.0 . time | PST
. instan
coefficient set
tly
F09.25 | Reserved
F09.26 | Reserved
F10-Monitoring parameters
. Effec Oper
Functio . . Default X Setup p
Name Setting range Unit tive ating
n code value way
way mode
F10.00 | Actual motor speed (1 rpm) | - pm - - D;i/pl PST
F10.01 | Speed command - rpm - - D:/pl PS
Displ
F10.02 | Internal torque command - % - - ay PST
. Displ
F10.03 | Current effective value 0.00~655.35 A - - ay PST
F10.04 | Bus voltage value - v - - D;i/pl PST
F10.05 lnpu} 51gnal (DI signal) : : } Displ PST
monitoring ay
F10.06 Outp_ul s.lgnal (DO signal) B B R Displ PST
monitoring ay
Absolute position counter Comma Displ
FI0.07" (32 bit decimal display) . nd . . ay | BT
P2y Unit Y
Mechanical angle (number of .
F10.09 | pulses starting from 0 to - Er;;(:i(ier - - D;spl PST
65535 at the origin) y
F10.10 | Electrical angle (0.0 ~ 360.0) | - o - - D;;Pl PST
Input p0s1t{on command Displ
F10.11 | corresponding speed - pm - - a P
information Y
Input command pulse Comma Displ
F10.12 | counter (32-bit decimal - nd - - ;sp P
display) Unit Y
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Encoder position deviation .
F10.14 | counter (32-bit decimal EnCOfier - - Displ P
. Unit ay
display)
Motor encoder reverse pulse .
F10.16 | counter (32-bit decimal Encoder - - | PP psr
. Unit ay
display)
. Displ
F10.18 | Total power-on time H - - ay PST
F10.19 | Total running time H - - D;i,pl PST
. Displ
F10.20 | AIl sampling voltage value \Y% - - ay PST
F10.21 | AI2 sampling voltage value \Y% - - D;?pl PST
. Displ
F10.22 | Module temperature C - - ay PST
Comma Displ
F10.23 | Position deviation counter nd - - ;Sp P
Unit Y
Actual motor speed Displ
F10.25 (0.1rpm) rpm - - ay PST
Mechanical absolute position Encoder Displ
F10.27 (low 32 bits) Unit B } ay PST
Mechanical absolute position Encoder Displ
F10.29 (high 32 bits) Unit } } ay PST
Lo o Comma .
F1031 Real-time input position nd . ) Displ PST
command counter . ay
Unit
F1033 Absolute encoder rotation R : } Displ PST
laps data ay
F10.34 ApS(?lute encoder position Enco@er : } Displ PST
within 1 lap Unit ay
Absolute encoder absolute Encoder Displ
F10.36 position (low 32 bits) Unit ) ) ay PST
Absolute encoder absolute Encoder Displ
F10.38 position (high 32 bits) Unit ) ) ay PST
F10.40 | Reserved
F10.41 | Reserved
F10.42 | Positioning completion time ms - - D:/pl P
F10.43 | Over pulse numbers Encofier - - Displ P
Unit ay
Displ
F10.45 | Motor output torque % - - ay PST
. Displ
F10.46 | Current fault details - - - ay PST
Displ
F10.47 | Encoder Z,U,V,W status - - - ay PST
Displ
F10.48 | Average torque % - - ay PST
Peak torque (maximum Displ
F10.49 | torque in the past 10 % - - PL1 pstT
seconds) i
F10.50 | Output power (1W) w - - D;;Pl PST
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F10.51 The reason why the servo . . ) Displ PST
motor does not turn ay
F10.52 | Reserved -
F10.53 | Reserved
F10.54 | Output voltage . \% - . D;i,"l PST
F10.55
~ Reserved -
F10.64
F11-Communication parameters
. Effec | Setu | Oper
Function . X Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
Effec Dow
F11.00 Proto<.:ol 0: Modbus ) 0 .tlve ntime | PST
selection 1: Reserved instan set
tly
3 . El_ffec Run
F11.01 | >90V0 %S 1-247, 0 is the broadcast address | - 1 € | time | PST
address instan
tly set
0: 2400Kbp/s
1: 4800Kbp/s
2: 9600Kbp/s Effec Run
Serial port baud | 3: 19200Kbp/s tive .
F11.02 rate setting 4: 38400Kbp/s . 6 instan tlsr:te PST
5: 57600Kbp/s tly
6: 115200Kbp/s
7: 230400Kbp/s
0: no check, 2 end bits - RTU Effec R
F11.03 MODBUS data | 1: even check, 1 end bit - RTU ) 0 tive m‘:‘n PST
: format 2: odd check, 1 end bit - RTU instan sele
3:no check, 1 end bit - RTU tly
MODBUS E(ff“ Run
F11.04 | command 0~5000 ms 1 Ve | time | PST
response delay mnstan set
P tly
F11.05 | Reserved
F11.06 | Reserved
Communication El_ffec Run
FI11.07 | timeout 0.0~1000.0 s 0.0 V€ time | PST
. instan
checkout time set
tly
Communication Eliffzc Run
F11.08 | error checkout 0.0~1000.0 s 0.0 ins\t/an time | PST
time set
tly
F11.09
~ Reserved
F11.24
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F12-Auxiliary function parameters

. Effec | Setu | Oper
Function . . Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
0: No operation Eliffzc Dow
F12.00 | Software rest . P - 0 Ve ntime -
1: Enable instan
set
tly
0: N ration Elif\f/ec Dow
F12.01 | Fault reset - Mo operatio - 0 Ve htime -
1: Enable instan
set
tly
Absolute 0: No operation Etgzc Dow
F12.02 1: Reset fault - 0 . ntime -
encoder reset . instan
2: Reset fault and multi-turn data tly set
Press SET to start and keep zero
. speed, UP forward, DOWN
F12.03 oG Frlal run reverse, press MENU to exit; - - - - -
function . .
press SET to display the rotation
speed.
Press SET to enter the
identification display interface, Effec
Offline inertia press UP or DOWN button to tive Dow
F12.04 |. . X start identification, press MENU - - . ntime -
identification .. . . instan
to exit identification. In the M set
identification interface, long y
press SET and store to F07.14.
0: no operation
1: Encoder self-learning---motor
UWYV power cable phase
sequence and EncoderAB phase
sequence self-learning,
installation angle learning (Z
Motor signal and UVW mgnal) Effec Dow
2: Motor parameter static tive .
F12.05 | parameters . - 0 . ntime -
self-learnin self-learning instan set
& 3: Motor parameter rotation tly
self-learning
F12.05 is not 0. Press SET
button to start identification. In
the process of identification, you
can press MENU to exit
self-learning.
Fixed anele After pressing SET, press UP to Etgzc Dow
F12.06 & start, press MENU to exit - - - . ntime -
output . . . instan
internal global variable display tly set
Effec
0: No operation tive Run
F12.07 | Emergency stop | .. - 0 . time -
1: Enable emergency stop instan set
tly
9
F12.08 | DI force input 0~0xFF(0 means invalid) - 0x00 . time -
instan
set
tly
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Effec
tive Run
F12.09 | DO force output | 0~0x1F(0 means invalid) - 0x00 instan time -
set
tly
Effec
. . . Run
F12.10 In-plantDebuggi | 0: No operation ) 0 tive time )
: ng parameters 1: LED is fully illuminated instan set
tly
Effec Dow
Fl2.11 Store all 0: No _operatxon } 0 . tive ntime }
parameters 1: Valid instan set
tly
0: No operation
1: Forward speed debugging
(multiplexing inertia
identification parameters)
2: Reverse speed debugging
(multiplexing inertia
identification parameters)
3: Number of revolutions: Effec
Rigid test F07.23 laps, direction of . Dow
o ; tive .
F12.12 | auxiliary rotation: forward — reverse - 0 . ntime -
. instan
parameter 4: Number of revolutions: " set
F07.23 laps, direction of y
rotation: reverse — forward
5: Number of revolutions:
F07.23 laps, direction of
rotation: forward — forward
6: Number of revolutions:
F07.23 laps, direction of
rotation: reverse — reverse
. Effec
Fixed angle (for tive Dow
F12.13 | In-plantdebuggi | 0.0~360.0 B 0.0 instan ntime -
ng) tly set
Fixed current Effec
(for tive Dow
F12.14 . | 10~300 % 100 . ntime -
In-plantdebuggi instan set
ng) tly
F12.15 | Reserved
F13-Full closed-loop function parameters
Effec | Setu | Oper
Function . . Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
0: Internal encoder feedback
1: Position feedback signal from
full-closed external encoder
using Group 1 electronic gear Effec
. . Dow
F13.00 Encoder ratio A 0 tive ntime P
: feedback mode | 2: Closed-loop switching of instan set
internal and external positions tly
using electronic gears. Invalid,
internal encoder feedback, using
Group [ electronic gear ratio;
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Valid, external encoder
feedback, using Group 2
electronic gear ratio
0: Use in standard running Effec
L . Dow
External direction tive .
F13.01 . . - 0 . ntime P
encoder usage 1: Use in reverse running instan set
direction tly
The number of
external encoder External Powe | Dow
F13.02 | pulses per 1 ~1073741824 encode 10000 ron | ntime P
revolution of the Unit again | set
motor
Full closed loop
hybrid position External Eﬁfizc Dow
F13.04 | deviation 0 ~1073741824 encode 10000 . ntime P
. . instan
excessive Unit i set
threshold Y
Full closed loop Effec
hybrid position tive Dow
FI13.06 | 20 0~100 r 0 . ntime | P
deviation clear instan set
setting tly
F13.07 Yorc p -1073741824~1073741824 encode - - P P
deviation . ay
Unit
counter
coder External Displ
F13.09 -1073741824~1073741824 encode - - P P
feedback pulse . ay
Unit
counter
F13.11
~ Reserved
F13.15
F14-Multi-position function parameters
. Effec | Setu | Oper
Function . X Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
0: Single run end shutdown
(F14.01 selects the number of
segments)
1: Cycle operation
- (F14.01 selects the number of E_ffec Dow
Mult-position tive .
F14.00 . segments) - 1 . ntime P
running mode o . instan
2: DI switching operation " set
(selected by DI) y
3: Run in sequence
(F14.01 selects the number of
segments)
Number of the Effec
displacement tive Dow
F14.01 P 1~16 - 1 . ntime | P
command end instan
. set
points tly
Valid in the other three modes Effec | Dow
Balance i i
F14.02 rocessin except DI mode - 0 tive | ntime P
P s 0: Continue to run the segment instan | set
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that has not finished tly
1: Restart from the first segment
0: ms Etif\flzc Dow
F14.03 | Time unit - 0 . ntime
I: s instan
set
tly
0: Relative displacement Effec
. . Dow
Displacement command tive .
F14.04 . - 0 . ntime
command type 1: Absolute displacement instan set
command tly
. 7] oo
F14.05 N 0~16 - 0 . ntime
segment instan
- set
selection tly
Ist segment Comma Eﬁfg“ Run
F14.06 | movement -1073741824 ~1073741824 nd 10000 Ve time
. . instan
displacement Unit set
tly
Ist displacement Effec Run
F14.08 | maximum 1~6000 tpm 200 Ve fime
running speed instan set
tly
1st displacement Effec
acceleration and tive Run
F14.09 . 0~65535 ms(s) 10 . time
deceleration instan set
time tly
Ist displacement Effec
waiting time tive Run
F14.10 0~10000 ms(s) 10 . time
after the instan
. set
completion tly
2nd segment Comma Fffzc Run
F14.11 | movement -1073741824 ~1073741824 nd 10000 Y time
. . instan
displacement Unit set
tly
2nd Effec
displacement tive Run
F14.13 P! 1~6000 rpm 200 . time
maximum instan
X set
running speed tly
2pd Effec
displacement tive Run
F14.14 | acceleration and | 0~65535 ms(s) 10 . time
. instan
deceleration set
R tly
time
Zpd Effec
displacement tive Run
F14.15 | waiting time 0~10000 ms(s) 10 . time
instan
after the set
. tly
completion
3rd segment Comma Eﬁfg“ Run
F14.16 | movement -1073741824 ~1073741824 nd 10000 Ve fime
. . instan
displacement Unit tly set
3rd Effec
displacement tive Run
F14.18 P! 1~6000 pm 200 . time
maximum instan
. set
running speed tly
F14.19 |3rd 0~65535 ms(s) 10 Effec | Run
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displacement tive | time
acceleration and instan | set
deceleration tly
time
3rd
displacement Effec Run
F14.20 | waiting time 0~10000 ms(s) 10 Ve e | P
after the mnstan set
completion ty
4th segment Comma E_ffec Run
F1421 | movement -1073741824 ~1073741824 nd 10000 | "™ | time | P
displacement Unit 1ntslt;1n set
:4;h 1 Effec Run
isplacement tive .
F14.23 maximum 1~6000 rpm 200 instan time P
running speed tly set
4th
displacement Effec Run
F14.24 | acceleration and | 0~65535 ms(s) 10 .txve time P
deceleration mnstan set
time ty
4th
displacement Effec Run
F14.25 | waiting time 0~10000 ms(s) 10 Ve | ime | P
after the nstan set
completion ty
5th segment Comma Effec Run
F14.26 | movement -1073741824 ~1073741824 nd 10000 .uve time P
displacement Unit instan set
tly
Sth Effec Run
displacement tive .
F14.28 maximum 1~6000 rpm 200 instan time P
running speed tly set
Sth
displacement Effec Run
F14.29 | acceleration and | 0~65535 ms(s) 10 Ve e | P
deceleration mstan set
time ty
5th
displacement 10 Effec Run
F1430 | waiting time 0~10000 ms(s) ve | ime | P
after the mnstan set
completion tly
6th segment Comma Effec Run
F1431 | movement -1073741824 ~1073741824 nd 10000 | ™ | time | P
displacement Unit mlslt;m set
6th Effec Run
displacement tive .
F14.33 maximum 1~6000 rpm 200 instan time P
running speed tly set
?h 1 Effec Run
isplacement tive .
F14.34 acceleration and 0~65535 ms(s) 10 instan time P
deceleration tly set
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time
6th
displacement Effec R
F14.35 | waiting time 0~1000! tive un
) & tim 0 ms(s) 10 . time
after the instan
. set
completion tly
1436 7th segment Comma Effec Run
: movement -1073741824 ~1073741824 nd 10000 |, | time
displacement Unit instan set
tly
Z?h | Effec Run
isplacement _ d
F14.38 maximum 1~6000 pm 200 tive | e
. instan +
running speed tly se
7th
displacement Effec | o
F1439 | acceleration and | 0~6553 tive | oo
' on an 535 ms(s) 10 . time
deceleration instan
. set
time tly
7th
displacement Effec R
F14.40 | waiting tim 0~10000 tive | O
' & time ms(s) 10 . time
after the instan set
completion tly
Fladt 8th segment Comma Effec Run
41| movement -1073741824 ~1073741824 nd 10000 | | time
displacement Unit Instan set
tly
ilh ! Effec Run
F14.43 isplacement 1~6000 tive .
i m 200 .
maximum Ip! instan tl‘me
running speed tly set
8th
displacement Effec R
F14.44 | acceleration and | 0~6553 tive un
’ on an 5 ms(s) 10 . time
deceleration instan
. set
time tly
8th
displacement Effec | o
F14.45 | waiting tim 0~10000 tive | o0
’ & ime ms(s) 10 . time
after the instan set
completion tly
9th segment Comma Effec Run
F14.46 | movement -1073741824 ~1073741824 nd 10000 | .M | time
displacement Unit mlslt)zlin set
?h ! Effec Run
isplacement . u
F14.48 A 1~6000 om 200 tive | ..
maximum P instan time
running speed tly set
9th
displacement Effec | o
F14.49 | acceleration and | 0~65535 tive | oo
’ on an ms(s) 10 . time
deceleration instan
. set
time tly
F14.50 ?h 0~10000 ms(s) 0 Effec | Run
isplacement tive | time
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waiting time instan | set
after the tly
completion
10th segment Comma Eﬁf‘f/'ec Run
F14.51 | movement -1073741824 ~1073741824 nd 10000 Ve fime P
. . instan
displacement Unit set
tly
10th Effec
displacement tive Run
F14.53 . 1~6000 rpm 200 . time P
maximum instan
. set
running speed tly
I.Oth Effec
displacement tive Run
F14.54 | acceleration and | 0~65535 ms(s) 10 . time P
. instan
deceleration set
. tly
time
lpth Effec
displacement tive Run
F14.55 | waiting time 0~10000 ms(s) 10 . time P
instan
after the set
. tly
completion
11th segment Comma Effec Run
F14.56 | movement -1073741824 ~1073741824 nd 10000 V€ time P
. . instan
displacement Unit set
tly
11th Effec
displacement tive Run
F14.58 P 1~6000 tpm 200 . time | P
maximum instan |
running speed tly
l.lth Effec
displacement tive Run
F14.59 | acceleration and | 0~65535 ms(s) 10 . time P
. instan
deceleration set
. tly
time
1.1 th Effec
displacement tive Run
F14.60 | waiting time 0~10000 ms(s) 10 . time P
instan
after the set
. tly
completion
12th segment Comma Effe: Run
F14.61 | movement -1073741824 ~1073741824 nd 10000 |.Y¢ | time | P
. . instan
displacement Unit tly set
12th Effec
displacement tive Run
F14.63 P! 1~6000 rpm 200 . time P
maximum instan
X set
running speed tly
l.2th Effec
displacement tive Run
F14.64 | acceleration and | 0~65535 ms(s) 10 . time P
. instan
deceleration set
. tly
time
20 it
displacement tive Run
F14.65 | waiting time 0~10000 ms(s) 10 . time P
instan
after the set
. tly
completion
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13th segment Comma Eﬁf‘f/'ec Run
F14.66 | movement -1073741824 ~1073741824 nd 10000 Ve time
. . instan
displacement Unit set
tly
13th Effec
displacement tive Run
F14.68 P! 1~6000 pm 200 . time
maximum instan
. set
running speed tly
1.3th Effec
displacement tive Run
F14.69 | acceleration and | 0~65535 ms(s) 10 . time
. instan
deceleration M set
time y
l?th Effec
displacement tive Run
F14.70 | waiting time 0~10000 ms(s) 10 . time
instan
after the set
. tly
completion
14th segment Comma El_ffec Run
F1471 | movement -1073741824 ~1073741824 nd 10000 | .™¢ | time
. . instan
displacement Unit tly set
14th Effec
displacement tive Run
F14.73 P 1~6000 tpm 200 . time
maximum instan set
running speed tly
lf“h Effec
displacement tive Run
F14.74 | acceleration and | 0~65535 ms(s) 10 . time
R instan
deceleration set
. tly
time
lftth Effec
displacement tive Run
F14.75 | waiting time 0~10000 ms(s) 10 . time
instan
after the set
. tly
completion
15th segment Comma l:;ffeec Run
F14.76 | movement -1073741824 ~1073741824 nd 10000 Y time
. . instan
displacement Unit set
tly
15th Effec
displacement tive Run
F14.78 P! 1~6000 rpm 200 . time
maximum instan
X set
running speed tly
l.Sth Effec
displacement tive Run
F14.79 | acceleration and | 0~65535 ms(s) 10 . time
. instan
deceleration set
R tly
time
15th
displacement Eﬁfizc Run
F14.80 | waiting time 0~10000 ms(s) 10 . time
instan
after the set
. tly
completion
16th segment Comma Effec | Run
F14.81 | movement -1073741824 ~1073741824 nd 10000 tive | time
displacement Unit instan | set
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tly
16th Effec
displacement tive Run
F14.83 P! 1~6000 pm 200 . time | P
maximum instan
. set
running speed tly
lf)th Effec
displacement tive Run
F14.84 | acceleration and | 0~65535 ms(s) 10 . time P
. instan
deceleration set
. tly
time
16th Effec
displacement tive Run
F14.85 | waiting time 0~10000 ms(s) 10 . time P
instan
after the i set
completion Y
F15-Multi-speed function parameters
. Effec | Setu | Oper
Function . X Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
0: Single run end shutdown
(F15.03 for segment number
selection)
Multi-speed 1: Keep the final value after a Eﬁff:: Dow
F15.00 | command single cycle - 2 . ntime S
. : . instan
operation mode | 2: Continuous cycle operation i set
(F15.03 for segment number Y
selection)
3: Switching by external DI
0: Restart from the 1st segment
1: Continue to run from the Effec
. . . Dow
Interrupt run phase of the interruption moment tive .
F15.01 . - 0 . ntime S
restart mode 2: Continue to run from the instan set
running speed of the tly
interruption moment
Effec Dow
F15.02 Power-down 0: No storage ) . ) 0 . tive ntime S
storage option 1: Power-down storage is valid instan set
tly
Speed command Etgzc Dow
F15.03 | end segment 1~16 - 16 . ntime N
. instan
selection set
tly
Effec
Run time unit 0~sec tive Dow
F15.04 . . - 0 . ntime S
selection I~min instan
set
tly
Acceleration Eﬁfiec Dow
F1505 |fcceernto 0~65535 ms 10 YE ntime | S
time 1 instan
set
tly
Effec
Deceleration tive Dow
F15.06 . 0~65535 ms 10 . ntime S
time 1 instan
set
tly
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Effec
Acceleration tive Dow
F15.07 . 0~65535 ms 50 . ntime
time 2 instan
set
tly
Effec
Deceleration tive Dow
F15.08 . 0~65535 ms 50 . ntime
time 2 instan
set
tly
Effec
Acceleration tive Dow
F15.09 . 0~65535 ms 100 . ntime
time 3 instan
set
tly
Deceleration Etiii? Dow
F15.10 | © 0~65535 ms 100 . ntime
time 3 instan
set
tly
Accelerati F;‘ffeec Dow
FIs.11 | £CCCSIon 065535 ms 150 B
time 4 instan
set
tly
Deceleration ]:;gec Dow
FIs.12 | cceermne 0~65535 ms 150 Ve | ntime
time 4 instan
set
tly
1st segment Elif\flzc Dow
F15.13 s -6000~6000 rpm 0 . ntime
speed command instan
set
tly
Ist segment Eﬁfizc Dow
F15.14 | command run 0~6553.5 s(min) 5.0 instan ntime
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec
. . . Dow
Ist segment acc. | 2: Acceleration and deceleration tive .
F15.15 . . - 0 . ntime
and dec. time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
2nd segment Etif\f/eec Dow
F15.16 5 -6000~6000 tpm 100 . ntime
speed command instan set
tly
2nd segment E[gzc Dow
F15.17 | command run 0~6553.5 s(min) 5.0 . ntime
. instan
time set
tly
0: Zero acceleration and
deceleration time Effec
2nd segment 1: Acceleration and deceleration tive Dow
F15.18 | acc. and dec. time 1 - 0 instan ntime
time 2: Acceleration and deceleration tsl A et
time 2 y

3: Acceleration and deceleration
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time 3
4: Acceleration and deceleration
time 4
Effec Dow
Fis.19 | 3rdsegment  go00 6000 rpm 300 | ™ Intime | s
speed command instan
tly set
3rd segment Elif\flzc Dow
F15.20 | command run 0~6553.5 s(min) 5.0 . ntime S
time nstan set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
3rd segment ;‘m:clceleralion and deceleration Etifieec Dow
F15.21 | acc. and dec. N - 0 . ntime S
time time 2 i . instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
E_ffec Dow
Flsop |4thsegment | ch50 6000 pm 500 Ve | time | S
speed command instan set
tly
4th segment Etif‘fleec Dow
F15.23 | command run 0~6553.5 s(min) 5.0 instan ntime S
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec Dow
F15.24 4th segme.nt acc. 2 Acceleration and deceleration : 0 .uve ntime S
and dec. time time 2 instan
3: Acceleration and deceleration tly set
time 3
4: Acceleration and deceleration
time 4
Effec
5th segment tive D(.)W
F15.25 -6000~6000 rpm 700 . ntime S
speed command instan set
tly
Sth segment Eﬁfie: Dow
F15.26 | command run 0~6553.5 s(min) 5.0 instan ntime S
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec Dow
F15.27 5th segme.nt acc. 2 Acceleration and deceleration ) 0 . tive ntime s
and dec. time time 2 instan
3: Acceleration and deceleration tly set
time 3
4: Acceleration and deceleration
time 4
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Effec
6th segment tive Dow
F15.28 -6000~6000 rpm 900 . ntime
speed command instan set
tly
6th segment E(g? Dow
F15.29 | command run 0~6553.5 s(min) 5.0 . ntime
. instan
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec Dow
6th segment acc. | 2: Acceleration and deceleration tive .
F15.30 ; . - 0 . ntime
and dec. time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
7th segment Etiii? Dow
F15.31 s -6000~6000 rpm 600 . ntime
speed command instan set
tly
7th segment F;if‘flzc Dow
F15.32 | command run 0~6553.5 s(min) 5.0 instan ntime
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec Dow
7th segment acc. | 2: Acceleration and deceleration tive .
F15.33 . . - 0 . ntime
and dec. time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
8th segment Elif\flzc Dow
F15.34 s -6000~6000 rpm 300 . ntime
speed command instan set
tly
8th segment Eﬁfizc Dow
F15.35 | command run 0~6553.5 s(min) 5.0 instan ntime
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec D
8th segment acc. | 2: Acceleration and deceleration tive oW
F15.36 . . - 0 . ntime
and dec. time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
9th segment Effec | Dow
F15.37 & -6000~6000 rpm 100 tive | ntime
speed command .
instan | set
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tly
9th segment Etgzc Dow
F15.38 | command run 0~6553.5 s(min) 5.0 . ntime S
time nstan set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
time 1 Effec Dow
F15.39 9th segme.nt acc. 2 Acceleration and deceleration } 0 . tive ntime S
and dec. time time 2 instan |
3: Acceleration and deceleration tly set
time 3
4: Acceleration and deceleration
time 4
E_ffec Dow
Fls4o | lOhsegment G50 000 pm 2100 | MY | ntime | S
speed command instan
tly set
10th segment Elif\flzc Dow
F15.41 | command run 0~6553.5 s(min) 5.0 instan ntime S
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
10th segment t21‘1I:t:1::eleralion and deceleration Eti%? Dow
F15.42 | acc. and dec. 5 - 0 . ntime S
time time 2 ) . instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
Effec Dow
Fis4s | hsesment o go50 6000 rpm 300 | ™ L ndme | S
speed command instan set
tly
11th segment Eﬁf‘flzc Dow
F15.44 | command run 0~6553.5 s(min) 5.0 instan ntime S
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
1th segment t21‘m1:clceleration and deceleration Etiii? Dow
F15.45 | acc. and dec. N - 0 . ntime S
time time 2 ) . instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
Effec
12th segment tive D(.)W
F15.46 -6000~6000 rpm -500 . ntime S
speed command instan |
tly set
Fis47 | 12Mseement 1, gesy s s(min) so | Bffee Dow g
command run tive | ntime
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time instan | set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
12th segment time 1 . . Effec Dow
2: Acceleration and deceleration tive .
F15.48 | acc. and dec. ; - 0 . ntime
time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
13th segment Eti%? Dow
F15.49 s -6000~6000 rpm -700 . ntime
speed command instan set
tly
13th segment Elif\flzc Dow
F15.50 | command run 0~6553.5 s(min) 5.0 instan ntime
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
13th segment t2m: 1 leration and deceleration ]:;gec Dow
F15.51 | acc. and dec. - Acceleration @ ceeleratio - 0 Ve htime
time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
14th segment Elfi? Dow
F15.52 g -6000~6000 rpm -900 . ntime
speed command instan set
tly
14th segment Eﬁf‘fleec Dow
F15.53 | command run 0~6553.5 s(min) 5.0 . ntime
R instan
time set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
14th segment time 1 . . E_ffec Dow
2: Acceleration and deceleration tive .
F15.54 | acc. and dec. ; - 0 . ntime
time time 2 instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
15th segment Etif\f/eec Dow
F15.55 5 -6000~6000 rpm -600 . ntime
speed command instan set
tly
15th segment Eﬁfie: Dow
F15.56 | command run 0~6553.5 s(min) 5.0 . ntime
. instan
time set
tly
F15.57 | 15th segment 0: Zero acceleration and - 0 Effec | Dow
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acc. and dec. deceleration time tive | ntime
time 1: Acceleration and deceleration instan | set
time 1 tly
2: Acceleration and deceleration
time 2
3: Acceleration and deceleration
time 3
4: Acceleration and deceleration
time 4
Effec
16th segment tive D(.)W
F15.58 -6000~6000 rpm -300 . ntime S
speed command instan
tly set
16th segment Elif\flzc Dow
F15.59 | command run 0~6553.5 s(min) 5.0 . ntime S
time instan set
tly
0: Zero acceleration and
deceleration time
1: Acceleration and deceleration
16th segment ;‘m/:clceleralion and deceleration Etifieec Dow
F15.60 | acc. and dec. N - (] . ntime S
time time 2 i . instan set
3: Acceleration and deceleration tly
time 3
4: Acceleration and deceleration
time 4
F17-Fault record parameters
Function . . Default Effec setu Oper
Name Setting range Unit tive p ating
code value
way | way | mode
000: No fault
No1l: Non-resettable fault
100: Motor and drive match fault
101: Position mode and encoder
match fault
102: Speeding fault
103: Inverter module protection
104: Short circuit to ground
during operation
105: Encoder fault (the angle
Last]"fault corresponding to the Z signal Displ
F17.00 - - - -
record changes too much) ay

106: Bus encoder data
verification error

107: Z pulse loss failure

108: Incremental encoder UVW
read error (including bus
incremental encoding)

109: Incremental pulse type
encoder disconnection

110: Bus type encoder
disconnection
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No2: Resettable fault

200: Drive overload protection
201: Overcurrent fault

202: Main circuit overvoltage
203: Undervoltage in main
circuit operation

204: Motor parameter
self-learning failure

205: Encoder self-tuning fault
(including UVW power line
phase sequence error, UVW
signal cable error, Z pulse not
found, etc.)

206: Temperature detection
disconnection

207: In-plant failure 1

208: In-plant failure 2

209: In-plant failure 3

210: Reserved

211: E2PROM read and write
error

212: External device failure
213: Command conflict failure
214: Undervoltage in the control
loop operation

215: Output phase loss fault
216: The radiator is overheated
217: Current detection circuit
failure

218: Brake is open unnormally

No3: Resettable fault

300: Motor overload protection
301: Main circuit input phase
loss

302: Overspeed protection

303: Pulse output overspeed
304: Pulse input overspeed
305: Motor stall

306: Encoder battery failed
307: Encoder multi-turn count
error

308: Encoder multi-turn count
overflow

309: AD sampling overvoltage
310: The position deviation is
too large

311: Full-closed hybrid position
deviation is too large

312: Electronic gear ratio setting
exceeds limit

313: Modbus communication
failure

314: Braking resistor overload
315: Back to origin timeout
failure

316: Origin return to zero
unnormally
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No4: Resettable alarm:
400: Reserved
401: Encoder battery alarm
402: DI emergency shutdown
alarm
403: External brake resistor too
small alarm
404: Change parameters need to
be powered on again.
405: Forward overstroke alarm
406: Reverse overstroke alarm
407: Module overheat alarm
408: Run limit alarm
F17.01 Last 2nd fault A ) ) . Displ )
record ay
F17.02 Last 3rd fault A } A : Displ }
record ay
F17.03 Last 4th fault B ) B ; Displ )
record ay
F17.04 Last 5th fault ) ) ) ) Displ )
record ay
F17.05 Last 6th fault A ) ) . Displ )
record ay
Motor speed in Displ
F17.06 last 1st fault ) Pm ) ) ay )
F17.07 Qutpul current | 0.01A B ; Displ )
in last 1st fault ay
F17.08 Bus voltage in ) 0.1V ) ) Displ )
last 1st fault ay
Module Displ
F17.09 | temperature in | - T - - a P -
last 1st fault Y
Input terminals .
F17.10 | status in last Ist | - - - - D;Spl -
fault Y
F17.11 Running time in | min ) B Displ R
last 1st fault ay
Motor speed in Displ
FI7.12 last 2nd fault ) Pm ) ) ay )
Output current Displ
FI7.13 in last 2nd fault |~ 0.01A ) ) ay )
Bus voltage in Displ
F17.14 last 2nd fault ] 0.1v ] B ay }
Module .
F17.15 | temperature in | - T - - D;Spl -
last 2nd fault Y
Input terminals .
F17.16 | status in last 2nd | - - - - D;Spl -
fault Y
Running time in . Displ
F17.17 last 2nd fault ) mn ) ] ay ]
Flll 8 Manufacturer : A . Displ }
F17.23 parameters ay

521




Function code parameter list

F20-Manufacturer parameters

o
Function Effe | Setu gtFi]ri3
Name Setting range Unit | Default value | ctive p 9
code mod
way | way o
Eﬁffec Run
FI18.00 | User password | 0~65535 . - Ve time | -
insta
set
ntly
F18.01 | Reserved
Figop | Software 0~65535 - - S|Pt
version ay
F18.03
~ Reserved
F18.47
F19-Servo variables reading via communication
. Effec | Setu | Oper
Function . 5 Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
Bit0://1=Bus voltage has been
established
Bitl://1=Run command is valid
Bit2://1=Drive is running
Bit3://1=Servo On command is
valid
Bit4://1=The current running
direction is reverse
Bit5://1=The direction of the Com
running command is reverse muni
Servo status Bit6://1=Acceleratin, catio
F19.00 | read via 1 ing . . . PST
mmunication Bit7://1=Decelerating n
communicatio Bit8://1=The alarm is valid. read
Bit9://1=The fault is valid only
Bit10://1=NO3 fault is valid
Bitl1://1=Servo ready
Bit12://1=The position command
has changed
Bit13://1=Motor auto-tuning
Bitl14://1=Position is close to
valid
Bit15://1=Location is complete
Com
DO function munt
. catio
F19.01 | status 1 read via |- - - - n PST
communication
read
only
Com
DO function muni
F19.02 | status 2 read via |- - - - catio | PST
communication n
read
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only
Com
Current alarm munt
. catio
F19.03 | code read via - - - - n PST
communication
read
only
Com
Current fault munt
. catio
F19.04 | code read via - - - - n PST
communication
read
only
F19.05
~ Reserved
F19.06
F20-Servo variables setting via communication
. Effec | Setu | Oper
Function . X Default . p
Name Setting range Unit tive p ating
code value
way | way | mode
Eff
DI status set vi t‘ec Run
status set Vi
F20.00 |- ST SEVE ) oepR - 0 Y€ ime | pST
communication instan
set
tly
Effec
DO status set G Run
1V
F20.01 via 0~0x1F - 0 . ¢ time | PST
L instan
communication set
tly
Effec
Speed command G Run
1ve
F20.02 | set via | -6000~6000 rpm 0 X time S
L instan
communication set
tly
Torque Effec
d  set tive Run
comman
F20.03 . -100.0~100.0 % 0 . time T
via instan
L set
communication tly
0: no command
1:Reserved
2: Servo ON
3: Communication jog forward
Modbus |
£2004 | communication . Communication jog reverse ) i ) ) )
command
command L N
5: Communication  inertia
identification command
6: Communication rigidity test
command
7: Current loop test command
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8: Mechanical characteristic test
command
Effec
. Run
F20.05 | AOI set ~10000~10000 my 0 NV ime |-
instan
set
tly
Effec
. Run
F20.06 | AO2 set ~10000~10000 my 0 VN ime |-
instan
set
tly
F20.07
~ Reserved
F20.12
Input terminal function list
FunIN.0 | NoUse
FunIN.1 S-ON Servo enable Invalid: Servo motor enable is | The logic selection of
disabled; the corresponding
Valid: Servo motor enable terminal must be set to:
when power on Level active.

FunIN.2 | ALM-RST Fault reset Invalid: disable The logic selection of

Valid: Enable the corresponding
terminal is
recommended to be set
to: edge valid.
According to the type of
alarm, the servo can
continue to work after
some alarms are reset.

FunIN.3 GAIN-SEL Gain switching F07.06=0: The logic selection of

Invalid: the speed control loop | the corresponding

is controlled by PIL; terminal is

Valid: The speed control loop | recommended to be set

is controlled by P. to: Level active.

F07.06=1, F07.07=1:

Invalid: fixed to the Ist gain;

Valid: Fixed to the 2nd gain.

FunIN.4 | CMD-SEL Main and auxiliary | Invalid: The current running The logic selection of
operation command is A; the corresponding
command Valid: The current running terminal is
switching command is B. recommended to be set

to: Level active.

FunIN.5 | DIR-SEL Multi-speed DI Invalid: Default command The logic selection of
switching direction | direction; the corresponding
setting Valid: The command is in the | terminal is

opposite direction. recommended to be set
to: Level active.

FunIN.6 | CMD1 Multi-segment run | 16-segment command The logic selection of
command switch 1 | selection. the corresponding

terminal is
recommended to be set
to: Level active.

FunIN.7 | CMD2 Multi-segment run | 16-segment command The logic selection of
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command switch 2

selection.

the corresponding
terminal is
recommended to be set
to: Level active.

FunIN.8 | CMD3 Multi-segment run | 16-segment command The logic selection of
command switch 3 | selection. the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.9 | CMD4 Multi-segment run | 16-segment command The logic selection of
command switch 4 | selection. the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.10 | M1-SEL Control mode Switching between speed, The logic selection of
switching position, and torque is the corresponding
performed according to the terminal is
selected control mode (3, 4, 5). | recommended to be set
to: Level active.
FunIN.11 | Out-Fault External device Invalid: Current external The logic selection of
fault input without fault; the corresponding
Valid: There is a fault in the terminal is
current external. recommended to be set
to: Level active.
FunIN.12 | ZCLAMP Zero position fixed | Valid: Enable zero position The logic selection of
enable fixed function; the corresponding
Invalid: The zero position terminal is
fixed function is disabled. recommended to be set
to: Level active.
FunIN.13 | INFIBIT Position command | Valid: Prohibit command pulse | The position command
prohibited input; is forbidden and
Invalid: Allow command pulse | contains internal and
input. external position
commands. The logic
selection of the
corresponding terminal
must be set to: level
effective.
FunIN.14 | P-OT Forward Valid: Prohibit forward drive; | When the mechanical
overstroke switch | Invalid: Allow forward drive. | motion exceeds the
movable range, enter
the overtravel
prevention function:
The logic selection of
the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.15 | N-OT Reverse overstroke | When the mechanical motion The logic selection of
switch exceeds the movable range, the corresponding
enter theoverstrokeprevention | terminal is
function: Valid: Prohibit recommended to be set
forward drive; to: Level active.
Invalid: Allow forward drive.
FunIN.16 | P-CL Positive external According to the selection of | The logic selection of

torque limit

F06.05, the torque limit source
is switched.

the corresponding
terminal is
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F06.05 =1: recommended to be set
Valid: Forward external torque | to: Level active.
limit is valid;
Invalid: Forward internal
torque limit is valid.
F06.05 =3:
Valid: Al torque limit is valid;
Invalid: Forward internal
torque limit is valid.
FunIN.17 | N-CL Negative external | According to the selection of | The logic selection of
torque limit F06.05, the torque limit source | the corresponding
is switched. terminal is
F06.05 =1: recommended to be set
Valid: Reverse external torque | to: Level active.
limit is valid;
Invalid: Reverse internal
torque limit is valid.
F06.05 = 3 and the Al limit
value is less than the reverse
external limit value:
Valid: Reverse external torque
limit is valid.
Invalid: Al torque limit is
valid.
F06.05 = 4:
Valid: Al torque limit is valid;
Invalid: Reverse internal
torque limit is valid.
FunIN.18 | JOGCMD+ Forward jog Valid: Input according to the The logic selection of
given command; the corresponding
Invalid: Run command stops terminal is
input. recommended to be set
to: Level active.
FunIN.19 [ JOGCMD- Reverse jog Valid: Reverse input according | The logic selection of
to the given command; the corresponding
Invalid: Run command stops terminal is
input. recommended to be set
to: Level active.
FunIN.20 | POSSTEP Step size enable Valid: Execute step size The logic selection of
command; the corresponding
Invalid: The command is zero, | terminal is
which is the positioning state. | recommended to be set
to: Level active.
FunIN.24 | GEAR_SEL Electronic gear Invalid: Electronic gear ratio 1; | The logic selection of
selection Valid: Electronic gear ratio 2. | the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.25 | TOQDirSel Torque command | Invalid: forward direction; The logic selection of
direction setting Valid: reverse direction. the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.26 | SPDDirSel Speed command Invalid: forward direction; The logic selection of
direction setting Valid: reverse direction. the corresponding
terminal is
recommended to be set
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to: Level active.

FunIN.27 | POSDirSel Position command | Invalid: forward direction; The logic selection of
direction setting Valid: reverse direction. the corresponding
terminal is
recommended to be set
to: Level active.
FunIN.28 | PosInSen Multi- position Edge valid The logic selection of
command enable Invalid: Ignore internal the corresponding
multi-segment command; terminal is
Valid: Start internal recommended to be set
multi-segment. to: Level active.
FunIN.29 | XintFree Interrupt fixed Invalid: prohibited; The logic selection of
length release Valid: Enable. the corresponding
(edge valid terminal must be set to:
function) Edge valid.
FunIN.30 | HomeSwitcF Origin switch Invalid: not triggered; The logic selection of
Valid: Trigger. the corresponding
terminal must be set to:
Level active. It is
recommended to assign
it to the fast DI
terminal.
FunIN.31 | HomingStart Origin return Invalid: prohibited; The logic selection of
enable Valid: Enable. the corresponding
(edge valid terminal must be set to:
function) Edge valid.
FunIN.32 | XintInFibit Interrupt fixed Valid: It is forbidden to The logic selection of
length prohibition | interrupt the fixed length; the corresponding
Invalid: Allows to interrupt the | terminal must be set to:
fixed length. Level active.
FunIN.33 | EmergencyStop Emergency stop Valid: Position lock after zero | The logic selection of
speed stop; the corresponding
Invalid: no effect on current terminal is
running status recommended to be set
to: Level active.
FunIN.34 | ClrPosErr Clear position Valid: the position deviation is | The logic selection of
deviation cleared; the corresponding
( edge valid Invalid: The position deviation | terminal must be set to:
function) is not cleared. edge valid. Itis
recommended to assign
it to the fast DI
terminal.
FunIN.35 | PulselnFibit Pulse command In the position control mode, The logic selection of
prohibition when the position command the corresponding
source is the pulse command terminal is
(F04.00=0): recommended to be set
Invalid: can respond to pulse to: Level active.
command,;
Valid: can’t respond to pulse
command.
FunIN.36 | Plc_Stop Simple PLC pause | Valid: PLC operation is The logic selection of
invalid; the corresponding
Invalid: No effect on the terminal is
current running state. recommended to be set
to: Level active.
FunIN.37 | Plc_Reset Simple PLC status | Valid: PLC status reset; The logic selection of

reset

Invalid: No effect on the

the corresponding
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current running state.

terminal is
recommended to be set
to: Level active.

FunIN.38 | XIntScale

Interrupt fixed
length trigger
switch

Valid: Interrupt fixed length is
valid;

Invalid: No effect on the
current running state.

The logic selection of
the corresponding
terminal is
recommended to be set
to: edge active.

FunIN.39

FunIN.63

Output terminal function list

FunOUT.0 NoUse

No function

FunOUT.1 S-RDY

Servo ready

The servo status is ready to
receive the S-ON valid signal:
Valid: the servo is ready;
Invalid: The servo is not ready.

FunOUT.2 TGON

Motor rotation
output

When the servo motor speed is
higher than the speed threshold
F05.12:

Valid: The motor rotation
signal is valid;

Invalid: The motor rotation
signal is invalid.

FunOUT.3 ZERO

Zero speed

The signal output when the
servo motor speed is lower
than the zero threshold value
F05.15:

Valid: motor speed is zero;
Invalid: motor speed is not
ZEero.

FunOUT .4 V-CMP

Consistent speed

In the speed control, valid
when the absolute value of the
difference between the servo
motor speed and the speed
command is less than the
F05.13 speed deviation setting
value.

FunOUT.5 COIN

Positioning
completed

In the position control, the
position deviation pulse is
valid when it reaches the
positioning completion range
F04.20.

FunOUT.6 NEAR

Positioning close

In the position control, the
position deviation pulse is
valid when it reaches the set
value close to the signal
amplitude F04.23.

FunOUT.7 T-LMT

Torque limit

Confirmation signal for torque
limit:

Valid: motor torque is limited;
Invalid: motor torque is not
limited.

FunOUT.8 V-LMT

Speed limit

Confirmation signal for speed
limitduring torque control:
Valid: motor speed is limited;
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Invalid: motor speed is not
limited.

FunOUT.9

BRK

Brake output

Brake signal output:
Valid: close, release the brake;
Invalid: Start the brake.

FunOUT.10

WARN

Warning output

The warning output signal is
valid.

FunOUT.11

ALM

Fault output detect

The status is valid when the
fault is detected.

FunOUT.12

Xintcoin

Interrupt fixed
length completed

Valid: Interrupt fixed length
positioning is completed;
Invalid: Interrupt fixed length
positioning is not completed.

FunOUT.13

FomeAttain

Origin return to
zero output

Origin return to zero status:
Valid: Origin return to zero;
Invalid: Origin not return to
Zero.

FunOUT.14

ElecFomeAttain

Electrical zero
return output

Electrical zero return status:
Valid: the electrical origin
returns to zero;

Invalid: The electrical origin
does not return to zero.

FunOUT.15

ToqReacF

Torque arrival
output

Valid: The absolute value of
the torque reaches the set
value;

Invalid: The absolute value of
the torque is less than the set
value.

FunOUT.16

V-Arr

Speed arrival
output

Valid: Speed feedback reaches
the set value;

Invalid: Speed feedback does
not reached the set value.

FunOUT.17

DB

DB brake output

Valid: Energy braking is valid
Invalid: Energy braking is
invalid

FunOUT.18

CmdOk

Internal command
output

Valid: internal command
completed

Invalid: internal command not
completed

FunOUT.19

FunOUT.31

Reserved
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14 Model and capacity selection

14.1 Motor capacity selection Formula

In this chapter, we will learn the steps to choose the motor capacity. How to introduce
the formula and the configuration of the motor that drives the moving part with a motor as
shown in Figure 14-1. Explain below.

Moving parts (workbench) Weight m (kg)

Moving speed v (m/min)
Motor speed Ny (min )

Thrust F (N)
—

Friction coefficient of sliding surface 1

Motor Moving parts| /

Reduction ratio 1/R \

(The motor rotates R circle and Ball screw  Length LB (m)

the load shaft rotates 1 circle) Lead PB (m)
Diameter DB (m)

Density p (kg/m3)

Mechanical efficiency n

Fig.14-1 Imaginary machine

14.1.1 Motor required speed Ny, (min™)

The Formula for the required speed NL of the ball screw when the table is moved at the
speed V (m/min) is as follows:

N, =— (Formula 14—1)

Therefore, the Formula for the required speed of the motor NM is as follows:

RV

=R« N, -
B

(Formula 14-2)

14.1.2 Motor shaft conversion load torque T, (Nem)

The twice motor output power (power = torque x angular velocity) is equal to the
moving power of the table (force x speed), and the motor shaft converted load torque TL
(Nem) can be derived as follows.

Thrust is the force required to counter the cutting reaction force during metal
machining and is the force required to move the table. F=0 only when the table is moved.

T,_26—ZNM7]:(9.8m,u+ F)Z—0 (Formula 14-3)
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Therefore, the Formula for the motor shaft to convert the load torque TL is as follows:

T, =(9-8mu+F)

(Formula 14— 4)

27zN,n
In addition, from (Formula 14-2):
N, = RV (Formula 14-5)
PB
Lead to
L:& (Formula1476)
N, R
So from
P
T :(9.8m/4+F)2”;” (Formula 14-7)

The load torque is obtained.

14.1.3 Motor shaft conversion moving part (workbench) moment of inertia
JL1 (kgem?)
The rotational kinetic energy generated by the motor is changed into the linear kinetic

energy of the table movement, and the motor shaft is converted into the worktable moment
of inertia J;; (kgem?)

2 2
lJL] 2—”ij :lm(ij (Formula 14 -8)
2 60 2 (60
Therefore
2
J,=m v (Formula 14-9)
27N,
Or
PY
J,=m (Formula 14-10)
27R

14.1.4 Moment of inertia of the ball screw Jg (kgem?)

The mass m (kg) is concentrated on the distance from the center of rotation. The
moment of inertia of the object at the radius R(m) is mR2.The axial moment of inertia Jg
(kgem?) of a solid cylinder which mass distribution is average such as a ball screw can be
obtained by the following equation.
(1) When the mass of the ball screw Mg is known
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JB:%MB[,DBJ :éMBDBZ (Formula 14—11)

(2) When the length of the ball screw Lg (m) , diameter Dg (m) , and the material density p
(kg/m®) are known

1 (1.Y 1Y _ 7
JB:E{”(EDB) LBPJ[EDBJ :EpLBD; (Formula 14712)

(3) The motor shaft of the ball screw converts the moment of inertia J; 5

The Formula of the kinetic energy of Jg rotating at N rotations per minute is as follows:

2
J’s kinetic energy=%\] s (% N Lj (Formula 14-13)

The motor must supply kinetic energy equivalent to this.
At this point, the motor rotates RNy, so

2 2
%Ju[é—gRNL) :%JB(%NLJ (Formula 14-14)
Therefore
1 2
JU:EEJ Je (Formula 14-15)

That is, the moment of inertia of the ball screw converted by the motor shaft is 1 of the
square of the reduction ratio.

In Fig. 14-1, in addition to this, it is necessary to calculate the motor shaft conversion
moment of inertia of the coupling and the reduction body.

In general, the purchased reducer provides the moment of inertia seen from the input
shaft (motor shaft side).

General formula of moment of inertia

The moment of inertia J of an object or area with respect to an axis refers to the sum of
the mass (or area) dm of the minute portion of the object (or area) and the square of the
distance r from the axis. That is:

J =[r*dm (Formulal4716)

Assume that the entire mass (or the entire area) of the object (or area) is M,

J=MK?, then K has a unit of length.

Although having the same moment of inertia, K means that the entire mass (or the
entire area) can be considered as the radius concentrated at that point.
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14.15 Starting time t; (s) , braking time ty (s)

The maximum torque (Tyx) that a servo motor can produce is limited.

Under the action of the maximum torque, the time (second) required to accelerate to the
required rotational speed (starting time t, (s)) , and the time from the predetermined
rotational speed to the stop (braking time t;) can be obtained by the following method ( Fig.
14-2).

Rotating spefd (min™)
A

Nu
Angular acceleration wa
wa= (27/60) NM/ta

—> -— —> = " Time s
Starting time ta  Braking time td

Fig.14-2 Starting time, braking time

According to the basic formula of rotational motion T=1J*wa, it is assumed that the
moment of inertia of the motor is Jy, motor shaft conversion full load moment of inertia is J,
the maximum torque that the motor can generate is Tyax, motor shaft conversion load torque
is Ty, then (Tyax—Ty) is the torque that contributes to acceleration, and the following
formula established.

At this time, as shown in Fig. 14-2, the time required to accelerate to Ny (min™) ist,

(s) , so the formula of the angular acceleration ma (s?) is as follows:

a)ailem L (Formula 14-17)
60 "t

B 27N, (I +3.)

= Formula 1418
60(TMAX 7TL) ( )

When braking, the load torque helps to brake, so:
ZZHNN(‘JM +J.)

Formula 1419
60(Ty +T,) (Formula 14-19)

d

However, the use of this formula must meet the conditions that the Ny, value must be
high enough to ensure that the servo unit continuously inputs Tyax before the motor starts
to start up to Ny.

When Ny is low, after the speed loop gain is specified, the time required to reach
63.2% of the command value at the step speed command input is independent of the
magnitude of the command value, and is expressed as a fixed value. Therefore, the time to
reach the command value is also constant.

The time required to reach 95% of the command value is three times the time parameter,
and the time required to reach 99% of the command value is approximately five times the
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time parameter.

When the Ny reaches more than 1/3 of the rated speed, the method of calculating the
rated speed to (Formula 14-18) and calculating it can be said to be for safety reasons.

If it is necessary to start in t, seconds and brake in t4 seconds, and determine how much
starting torque T, and how much braking torque T, are required, the following formula can
be derived according to (Formula 14-18) and (Formula 14-19).

:27er(JM +JL)

T
P60t

+T, (Formula 14 -20)

T, (Formula 14-21)

14.2 Considerations and steps when selecting a model

When selecting the model, capacity (output), etc. of the servo drive, the items and steps
to be considered are as follows.

14.2.1 Servo motor selection

Follow the steps below to select the motor.

(1) Required speed of the motor:

Calculate the motor speed based on the machine configuration and operating conditions to
select the model.

(2) Motor shaft conversion load torque:

Calculate the motor shaft converted load torque when moving at constant speed, and
preselect the motor whose rated torque is greater than this value.

At this time, the load moving power is Py, and the load acceleration power is P, (for the
calculation Formula , see Equation 14-24), and the preselected motor power (output) P can
be obtained by the following equation.

P=(05~1)x(P.+P,) (Formula 14-22)

However, if this method is used, when the Py is small or the cycle time is long, a motor
with a high power is selected, so it is sometimes necessary to consider whether a motor of a
low-level capacity can be used.

(3) Motor shaft conversion full load moment of inertia:

Calculate the motor shaft to convert the full load moment of inertia and check if the
value is lower than the allowable load moment of inertia ratio of the preselected motor.

If it is higher than this value, select a motor with a higher capacity.

(4) Maximum torque:

According to the motor shaft, the full load moment of inertia and the required starting
time/braking time are calculated, and the required starting torque and braking torque are
determined to check whether it is lower than the maximum torque of the preselected motor.

534



Model and capacity selection

If it is higher than this value, select a motor with a higher capacity.
(5) RMS (Root Mean Square) torque or effective torque:

According to the starting torque, braking torque, motor shaft converted load torque and
speed line diagram at constant speed movement, the RMS torque (hereinafter referred to as
effective torque) is obtained, and it is detected whether it is lower than the rated motor
torque.

If it is higher than this value, select a motor with a higher level and check again.

See the supplement on the next page for effective torque.

14.2.2 Selection of servo unit and regeneration considerations

Once the motor is selected, the corresponding servo unit is determined. At this time, it must
be considered whether the servo unit has sufficient regenerative capacity for the use of the motor.
For regeneration, please refer to 6.1.7 (Brake setting).

14.2.3 Encoder selection

According to the specifications of the machine, select the type of encoder and the
encoder with the required number of pulses.

14.2.4 Matching with the host controller

Check whether the selected servo amplifier is electrically and logically connected to the
host controller.

In addition, it is also necessary to consider whether or not the positioning command
pulse output from the upper controller can be received on the servo unit side.

Additional instructions:
Motor shaft conversion full load moment of inertia:

From the perspective of the motor, there are various situations in the mechanical construction
of the drive object. There is a direct connection between the ball screw, a reducer between the
motor and the ball screw, or a variety of forms such as pulley and belt drive, rack and pinion drive.

At this time, the moment of inertia of each of the mechanism portions is obtained, and then
converted into a value seen from the motor shaft, and the total value is referred to as the motor
shaft conversion full load moment of inertia.
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s .
>3

T >3

Fig.14-3 Motor shaft conversion full load moment of inertia
Load moving power P and load acceleration power P,
Power refers to the rate of work done (motor output, capacity), which is forcexspeed in
linear motion and torquexangular velocity in rotational motion. Therefore, the formula for

load moving power Py is as follows:

PL:TLX(%NM] (Formula 14 -23)

Further, the load acceleration torque T.=1J; xma, angular acceleration ®,= (27/60) Ny;x
(1/t) , so the Formula of the load acceleration power P, is as follows.

2
Pa=Ta><a)=JL><a)a><a):J,_x(2—”NMj x— (Formula 14—24)

60 t

a

In the Formula ,

T.: Motor shaft conversion (when moving at constant speed) Load torque (Nem)
Ny: required motor speed (min™)

T,: load acceleration torque (Nem)

J.: Motor shaft conversion full load moment of inertia (kgem?)

o: required motor angular velocity (s™)

®,: required motor angular acceleration D)

t,: required acceleration time (s)

Additional instructions:
Valid values:

The value of the direct current having the same heating effect as an alternating current
is referred to as the effective value of the alternating current.

The alternating current is a current in which the positive current and the negative
current alternately change. When the current flows through the resistor, even if the current is
negative, the resistor generates heat, which can be understood by straightness.

In the general Formula , when the current I is expressed as the periodic function I (t)
of time, the square root of the squared mean of t in one period of the time waveform is
called the effective value Irys, ie:
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NG

: (Formula 14-25)

laws =

When the current shown in the Figure below flows through the same amount of heat

as the heat of the electric heater having the resistance value R, the heat generation amount Q
is: g:}

o
o

Resistance RQ

T 3 4
4‘47 t=ti+totats /

Q =iRt, +i,’Rt, + (i, )" Rt, = I’Rt (Formula 14 —26)

it it it
t

(Formula 14 -27)

We have learned that the torque and current of the servo motor are proportional.
Therefore, when selecting a motor, the effective value of the torque must be considered, and
the calculation is performed in the same manner as the effective value of the current. If it is
lower than the rated torque, the motor is heat-resistant.

14.3 Servo motor selection

14.3.1 Selection Steps
(1) Speed line diagram

When starting the selection, first, the speed line diagram of the required running stop
period is depicted for the moving part of the machine, as shown in Fig.14-4.

Workbench speed (m/min)

N Constant moving speed

\
I
| |
/
\ \
: :

| —— »Time s
N
Starting time ta |Braking time td Next cycle

Constant speed Stop time te
movement time tc

Fig.14-4 Speed line diagram
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(2) Required speed of the motor Ny (min™)

The required torque Ny of the motor can be obtained from (Formula 14-2) .

This determines the model (rated speed) of the motor.

The rated speed of the motor is Nk (R is the initial letter of Rated), when the maximum
motor speed is Nyax, in general, both must meet: Ny <<Ng

If Nyax=Nn=Ng, the torque should be reduced and then used along the continuous
working maximum torque line of the corresponding motor (2.3.3 (6) regarding the torque
speed characteristics of the motor).

(3) Motor shaft conversion load torque Ty (Nem)

Motor shaft conversion load torque Ty, can be obtained by the aforementioned (Formula
14-3) or (Formula 14-7). The capacity (output) of the motor is thus preselected.

When the rated torque of the motor is Tr and the highest torque is Tyax, in general,
both must be satisfied: T, <Txr

However, even if Tyax=T. =Ty, if the Ty satisfies the overload characteristic and the
effective torque is lower than Tg, the selected motor can be used.

(4) Motor shaft conversion full load moment of inertia J; (kgem?)

When the moment of inertia of the rotor of the motor is Jy; and the allowable load
moment of inertia ratio is n, in general, both must satisfy: Jp <nJy.

The value of n is listed in the product catalog and must be noted depending on the
model and capacity of the motor.

The load moment of inertia is not only the moment of inertia of the motor shaft
converted by the moving body, but also the moment of inertia of the ball screw, reducer and
coupling. After obtaining the respective motor shaft conversion values, the total value is the
motor shaft. Convert the full load moment of inertia.

Check if the value is lower than the allowable load moment of inertia ratio of the
preselected motor. If it is higher than this value, select a motor with a higher capacity of 1
level.

(5) Starting time t, (s) , braking time tq (s)

The required starting time and braking time are obtained based on the known table
moving speed and the moving distance of one cycle.

Start time and braking time can be set to the same (t,=ty) unless otherwise specified.
(6) Starting torque Tp (Nem) , braking torque Ts (Nem)

The starting torque Tp and the braking torque Ts are obtained from the starting time (t,),
the braking time (t4), the usage (Formula 14-20), and the (Formula 14-21) obtained from (5).
(7) Effective torque Trps (Nem)

Based on the results of the above analysis, the torque line diagram shown in Fig.14-5
can be drawn. Then use the formula to obtain the effective torque Trus
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Torque N.m
A Starting torque TP

Constant moving ——
torque TL |
Braking torque TS|
\
| } >
>l .
‘ o =\ Time s
Starting time ta Next cycle
Constant speed ‘ Stop time te

movement time tc
Braking time td

Fig.14-5 Torque line figure

T [Tt + T2 xt + T3 xt,
ey to+t +t, +t
a c d e

(Formula 14 —28)

If the Trys meets Trvs<<Tg, the selected motor can be used.

However, servo application examples are rare. Therefore, if Tp is 300% of the rated
value and t, exceeds 3 seconds, determine whether the selected motor meets the
requirements according to the torque and speed characteristics of the motor in Chapter
2.34..

14.3.2 Selection example

For the imaginary machine of Figure 14-1, assuming the specific values of the
parameters, an example of selecting a motor is as follows:

The mass of the moving body m: 50 (kg)

The required thrust of the moving body F: 2 (N)

Friction coefficient with the sliding surface and rolling surface of the moving body p:
0.2

Comprehensive efficiency n: 0.9

The speed of the moving body v: 12 (m/min)

Ball screw lead Pg: 6 (mm)

Ball screw diameter Dg: 25 (mm)

Ball screw length Lg: 1 (m)

Ball screw density p: 7.87x10° (kg/ m?)

Reduction ratio 1/R: 1/2 (ball screw speed / motor speed)

Moment of inertia of coupling and reducer J1,:0.45 (kgecm?)

1 cycle moving distance I: 50 (mm)

1 cycle time t: 1.0 (s)

50mm positioning time tm: 0.3 (s)

Rest time t.: 0.7 (s)
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(1) Mechanical speed line diagram
According to the specifications of the machine, the speed line diagram shown in Fig.14-6
can be drawn.
Rotating speed (min™) Constant speed
Moving distance 50mm

7 o

\ \

\ \ /

\ \ /

\ \ /
P = ! >
ﬁ . i | Time s
‘Stanng time ta Braking nm% ta |
| Positioning time tm=0. 3 | Stop time te=0.7 _| Next cycle
| | |

Fig.14-6 Imaginary mechanical speed line figure
(2) Required speed of the motor Ny (min™)
N is available from (Formula 14-2):
=22 _ 4000 min™ (Formula 14—29)
0.006

The motor speed is 4000min™, it can be seen that it is more appropriate to select a
model with a rated speed of 3000min™.In addition, since the speed exceed rated speed
during use, the continuous torque must be lower than the rated torque.

(3) Motor shaft conversion load torque Ty (Nem)
The motor shaft converted load torque T, of the moving body can be obtained.
(9.8xum+F)V  (9.8x0.2x50+2)x12

T = = =0.0530(N+m) (Formula 14-30)
27Ny 2x3.14x4000x0.9

Of course, the result of using (Formula 14-7) is the same.

9.8xum+F)P, (9.8x0.2x50+2)x0.006
27Ry T 2x3.14x2x0.9

-

L

=0.0530(N+m)  (Formula 14-31)

It is assumed here that the coefficient of friction is 0.2 and the efficiency is 0.9. In a
high-precision machine driven by a ball screw, such a setting is more suitable. In the case of
the lead screw drive and the rack pinion drive, the efficiency is also lowered, and the friction
coefficient is also changed by the roughness of the sliding surface. The motor shaft
conversion load torque is 0.0530N*m, and the motor capacity (output) reaches 30W, which
is enough. However, in this case, since the starting and braking time is short, the starting and
braking torque will be large. Since the cycle time is short (the operating frequency is high),
the effective torque is also large. According to this, the motor shaft can be converted into full
load moment of inertia, and the moment of inertia of the motor rotor should be calculated
according to its value and the allowable moment of inertia ratio (motor shaft converted full
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load moment of inertia / motor rotor moment of inertia), and should be based on its
valuetoPreselect the candidate motor.
(4) Motor shaft conversion full load moment of inertia J. (kgem? or kgecm?)

The motor shaft conversion moment of inertia J;; of the moving body can be obtained
by (Formula 14-9) or (Formula 14-10), and the moment of inertia J;; of the ball screw can
be obtained by (Formula 14-14).

(P Y. 0.006 Y _ o )
Jy=m| —— | =50] ————"— | =0. 114x10"*kg-m’=0. 114(kg-m") (Formula 14-32)
27R 2x3.14x2

3.14

_ 4_
=2 pL.D.4=
Plglp 3

J
B3,

x7.87x10° x1x0. 025*=3. 02x10* (kgem’)=3. 02(kg-cm’)  (Formula 14-33)

Therefore, motor shaft conversion full load moment of inertia J; can be obtained by the
following formula.

1 2
JL:‘]L1+‘]L2+(E] xJ,
1Y )
=0.114+0.45+| = x3.02(kgecm’)

~1.32(kg-cm’) (Formula 14-34)

Here, it should be noted that Jy 3 is multiplied by (1/R) 2, because Ji, is the moment of
inertia of the coupling on the motor side and the reducer, and Ji; is the moment of inertia of
the motor shaft, so it can be directly added, but the reduction gear and the ball screw on the
load side need to multiplied by( 1/R )>.That is, if there is a reducer between the motor and the
load, it means that the motor shaft converts the moment of inertia only by a factor of a
square of the reduction ratio. Here, Ji, and J; are known, , but if the ball screw, gear
material, diameter and length (thickness) are known and the moment of inertia is unknown, it
can be calculated by (Formula 14-11), (Formula 14-14).

JLis 1.32kgeem?, according to the allowable load rotation inertia ratio of the motor,the
motor is preferred EMS-06201L-30S-xxx-A (200W) .In addition, refer to "2.3.3 (2) Motor
rating specifications" to know that the motor has a moment of inertia of 0.17kgecm?.

(5) Starting time t, (s) , braking time ty (s) (in Figure 14-6t,=ty)

It must move 50mm within 0.3 seconds. Accordingly, if the starting time and the
braking time are t,, and the constant speed moving time is t., the following formula is
established.

12000 lta+tc+1ta =50 (Formula 14-35)
60 \2 2
2t, +t,=0.3 (Formula 14-36)
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According to the above two formulas, t,and t. can be obtained.

t.=0.2
(6) Starting torque Tp, braking torque Ts (Nem)

t,=0.05

The starting torque Tp and the braking torque Ts can be obtained by (Formula 14-20)

and (Formula 14-21).

_2zNy (Ju+30)

T, +T,
F 60t t
_ 6.28x4000(0.17+1.32)x10™
- 60x0.05
T _ 22N, (3 +JL)7TL
60t,
_ 6.28x4000(0.17+1.32)x10™*
B 60x0.05
(7) Effective torque

The torque line diagram drawn from the above calculation is shown in Fig.14-7.

Starting torque —p
TP: 1.25N.m

+0.0531=1.30N+m

—0.0531=1.194Nem

Constant moving torque TL: 0.053N. m

/ Braking torque TS: 1. 14N.m

(Formula 14-37)

(Formula 14 -38)

>

™
Starting time ta: 0. 05SJ

Constant torque movement
time tc: 0.2s

/

Stop time te: 0.7s

Braking time ta: 0.05s

Next cycle

Fig.14-7 Imaginary mechanical torque line figure
Through the torque line diagram, the effective torque T, can be obtained using the

following formula.

[

T - TF,2 xt, +TL2 xt, +TS2 xt,
e t o+t +t, L,

_\/1.32 x0.05+0.053% x0.2+1.194* x0.05
0.05+0.2+0.05+0.7

=0.395N-M

>
Time s

(Formula 14-39)

This value is 62% of the rated torque of the selected motor of 0.637Ne+m (referred to as

the load factor).

In this case, the required rotational speed of the motor is 4000min™', which exceeds the
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rated rotational speed of 3000min”'. Therefore, it cannot be judged that it can be used
immediately from the point that the effective torque is lower than the rated value.

In this case, you need to lower the rating and use it. On the other hand, from "2.3.3 (6)
Torque-speed characteristics of the motor", it can be seen from the torque-speed
characteristic diagram of the motor that the load factor is 62%, which is within the usable
range, so the motor can be used.

14.4 Servo unit selection

14.4.1 Analysis of the regeneration of the servo unit (or refer to the brake

settings in Chapter 6)

Once the motor is selected, the corresponding servo unit can be found in the catalog.
Although the selection operation of the servo unit is not performed, it is necessary to analyze
whether or not the servo unit has the regeneration capability described above.

When the motor is dragged by the load, the load is called a negative load or a
suspended load.

For example, as shown in Fig.14-8, there is no counterweight (or balanced load), and
the mechanical load that moves up and down is the suspended load.

Servo motor

If there is no
counterweight (balance

weight), the load is o
negative load(suspended [
load)

Fig.14-8 Suspension load example

In this case, the direction of the motor output torque is opposite to the direction of
rotation, and the motor acts as a generator. The mode at this time is called the regeneration
mode.

As shown in Fig.14-9, even in horizontal motion, the braking behavior is as follows:
the torque direction is opposite to the rotation direction and is in the regeneration mode.
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Rotate direction /_\ Rotate direction m
Torque dircction/_\ Torque dircction/\

O O

Motor Motor

Normal mode Regeneration mode

Fig.14-9 Normal mode and regeneration mode

In the servo, the electric energy (regeneration energy) generated at this time is absorbed
and converted into thermal energy by the smoothing capacitor and the built-in regenerative
resistor (in the small capacity servo, the resistor is not built in.) In the large capacity model,
the external resistor is recommended. See manual).

However, if the moment of inertia of the load is large, the regenerative energy will also
become large, and the capacitor and the resistor may not be completely absorbed. If this
condition is ignored, the DC voltage of the converter section becomes abnormally high,
which may burn out the resistor and cause the servo unit to malfunction. In this case, the
servo unit will give an alarm for overvoltage and regeneration abnormality.

Therefore, it is necessary to analyze whether or not the regenerative energy can be
absorbed by the smoothing capacitor and the regenerative resistor depending on the load
conditions. This process is called regeneration analysis.

Current direction when

Current direction when operating as operating as a motor
a generator (regeneration mode)
Motor
Regeneration

DC

Smoothing == resistor
capacitor

Fig.14-10 Current direction in regeneration mode

As mentioned earlier, the analyticalitems are as follows.

(D Motor rotation energy in regeneration mode

@ Energy consumed by the resistance of the motor winding and energy absorbed by
the built-in capacitor

) The energy consumed by the friction of the load

@ Energy consumed by the built-in resistor of the servo unit
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14.4.2 Calculation step of regeneration analysis

The calculation of the regeneration analysis is shown in the following table and can be

divided into six cases.

Below 400W 750W~5.5KW 7.5KWor above
Servo unit capacity Without regenerative Built-in regenerative Without regenerative
resistor resistor resistor
Horizontal drive direction (1) sa (1) ’sb (1) ’sc
Vertical drive direction (2) ’sa (2) sb (2) ’sc

Note: The ESS200P series servo unit is taken as an example to distinguish the built-in

and non-built-in resistor.

The following parameters are used in the calculation.

Parameters

Symbol[Unit]

*Motor rated torque ............
*Motor moment of inertia
*Motor speed

*Loaded motor shaft converting moment of

INertia .......c.oeeeueiniinneinniins

4444444444444 Ji[kgem]

*Motor shaft conversion load torque... Ty [Nem]

*Required starting time

*Required braking time ........
«Continuous movement time ..

el cycletime .........c.oeunenenn

*Peak torque required at start-up ..

... tafs]

................ td[s]

o ts]
. Tys[Nem]

*Peak torque required at braking ...... Tpg[Nem]

Parameters Symbol[Unit]
*Regeneration energy when the servo system start (only
vertical axis) .................. EalJ]

*Regeneration energy when the servo system start (both
horizontal and vertical)...... Eo[1]

*Load energy consumption during braking (horizontal
axisonly)............coeeiiinnis Eq[J]

*Energy absorbed by the smoothing

CAPACTEOT .+ e ee et Ec[J]
*Resistance loss of the motor winding ...... Wm[W]
*Regeneration energy during continuous

AESCeNE. . e.uvniiiiiiiii e EqlJ]

«Built-in regenerative resistor capacity Wg[W]
«External regenerative resistor capacity Wx[W]
+Comprehensive regenerative energy  ...... Ex[J]

Note: For details on Ty, Tpa (horizontal axis), Jo« T+ ta+ ta etc., refer to the section "14.1
Importing Motor Capacity Selection Formula". T« Tyq in the vertical axis are described

later.

14.4.2.1 Horizontal drive
(1) Servo unit below 400W

Rotating speed

A

N ——

Regeneration
mode

Time

td

Fig.14-11 Horizontal drive application regeneration mode speed curve
(D The kinetic energy Es; at the time of braking is obtained by the following calculation
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formula.
Eq=n(3y +3,) 2z, 2 (Formula 14— 40)
2 60

@) Use the following calculation formula to obtain the load energy consumption during
braking Eg .

Ey :%(26—;[ N, ]TL'(d (Formula 14 —41)

® According to the user manual, the absorbable energy Ecof the smoothing capacitor
of the servo unit at the working power supply voltage is obtained.

@ Calculate (Tyo/Tr) and find the resistance loss Wy of the winding at that time based
on this value and the user manual.

® Calculate Ex=Es,— (Es.+Ec+ Wuxtqs) and obtain the comprehensive regenerative
energy Ex.

(® When E is negative, no external regenerative resistor is required.

When it is positive, an external resistor is required, and the resistor capacity must reach
the following calculated value (refer to the user manual for the resistance value).

W, =33xE,/t; [W] (Formulal4—42)

Note: 1. 3.3 is the safety factor. It is recommended to install a resistor with a capacity
of 3.3 times the calculated value.
2. After installing the resistor, be sure to set the capacity value in the user
parameter [F01.17] of the servo unit in units of 1W.

(2) Servo unit 750W ~ 5.5KW
(@ Perform the same calculation as O~@®) in (a) of (1).
@ If Wx (=3.3xEg/t) <Wx, no external resistor is required.
If Wx (=3.3xEg/t) >Wp, external resistor capacity Wy is required.
At this time,
a) After installing the resistor, be sure to set the capacity value in [F01.17] in units
of ITW.
b) Be sure to remove the short-circuit between the RB and B terminals of the servo.

(3) Servo unit 7.5KW or more
(D There is no built-in regenerative resistor for servo units above 7.5KW. Be sure to
install the recommended regenerative resistor.
@ Assuming that the resistor capacity of the unit is W, perform the same calculation
as W~® in (a) of (1).
@ If Wi (=3.3xEx/t) <Wg, use Wk directly.
If Wi (=3.3%xEg/t) >Wpg, external resistor capacity Wy is required.
After installing the resistor, be sure to set the capacity value in [F01.17] in units of
1W.
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14.4.2.2 Vertical drive

Rise Decline
Rotating speed
A

Regeneration mode

ta te ta

]

Fig.14-12 Vertical drive application regeneration mode speed curve

(1) Servo unit below 400W
(@ Use the following calculation formula to obtain the starting peak torque Ty at the

start of the descent.
2z (I +I)N,,

S t -T. (Formula 14—-43)

When the value is negative, it is not the regeneration mode (because the direction of
rotation of the motor and the direction of the torque are both negative). In this case, it’s
regeneration mode when deceleration in rise. Therefore, the absolute value of this value can
be taken to calculate the next regenerative energy.

@ Thus, the regenerative energy Eg at the time of the start of the lowering can be
obtained as follows.

1( 27
E,, =—| —N,, |Tp xt Formula 14 —-44
=3[ 2 T, ( )

(3 Calculate (Tps/Tr) , based on this value and the user manual, to find the resistance
loss Wy of the motor winding at that time, and then calculate the resistance consumption
energy Eus

Eps =Wy xt, (Formula 14 —45)

@ Use the following formula to find the regenerative energy during continuous descent
2

E. :[6—75 NMJxTthC (Formula 14—46)

®) is same as (3, according to the value of (T;/Tr) and the user's manual, the resistance

loss Wy of the motor winding at that time is obtained, and then the motor consumption
energy Eyg is obtained.
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Eye =Wy xt, (Formula 14-47)
® Use the following formula to find the brake peak torque Ty

27 (Ju+I)Ny,
" 60 T

a

+T, (Formula 14 —48)

(@ Thus, the regenerative energy Es, at the time of the braking can be obtained.

127
E,, :E(ENM )Tpd xt, (Formula 14— 49)
Calculate (T,o/Tr) , according to the value and user manual, find the resistance loss
Wy of the motor winding at that time, and then calculate the motor consumption energy
EMd-
E,, =W, xt, (Formula 14 -50)

® According to the user manual, the absorbable energy Ec of the balanced capacitor of
the servo unit at the operating supply voltage is obtained.

Calculate Ex=Es,+Eg+Es;— (EpstEmctEmatEc) and find the comprehensive
regenerative energy Ex.

(D When E is negative, no external regenerative resistor is required.

When it is positive, an external resistor is required, and the resistor capacity must reach
the following calculated value (refer to the user manual for the resistance value).

Wi =3.3xEg/t [W]

Note: 1. 3.3 is the safety factor. It is recommended to install a resistor with a capacity

of 3.3 times the calculated value.
2. After installing the resistor, be sure to set the capacity value in [F01.17] in

units of IW.

(2) Servo unit 750W ~ 5.5KW
(@ Perform the same calculation as O~ of (a) in (2).
@ If Wy (=5xEg/t) <Wjg, no external resistor is required.
If Wi (=5xEg/t) >Wyg, the external resistor capacity Wy is required.
In this case, after installing the resistor, be sure to set the capacity value in [F01.17]
in units of 1W.

(3) Servo unit 7.5KW or more
(O There is no built-in regenerative resistor for servo units above 7.5KW. Be sure to
install the recommended regeneration unit.
@ Assuming that the resistor capacity of this unit is Wy_, perform the same calculation
as O~ of (a) in (2).
@ If Wy (=3.3xEg/t) <Wp, use directly
If Wx (=3.3xEg/t) >Wpg, the external resistor capacity is W.
In this case, after installing the resistor, be sure to set the capacity value in [F01.17]
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in units of 1W.

Note: Even if it is vertical drive, when the sliding surface of the moving body is
subjected to preloading, friction load, etc., the corresponding energy consumption
(corresponding to @) in (1) of 14.4.2.1) is subtracted from the regenerative energy.

14.5 Encoder selection

The motor and encoder are assembled as a single unit, and we can also see the encoder
specifications on the motor nameplate.

It can be known that the selection of the encoder does not require much time. The
incremental encoder or absolute encoder is selected according to the specifications of the
machine. In the case of incremental encoders, conventional encoders such as 2500 line bits
are available, if it’s bus absolute encoder, 17-bit, 20-bit, 23-bit encoders could be chosen.

For details on the number of pulses required per revolution of the selected encoder,
refer to "6.2.2 Electronic Gear Ratio", depending on the command unit required for the
machine (movement per pulse) and the mechanical structure.
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