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Preface

JMC bus driver series products cover R series of Modbus RTU protocol based on RS485
communication network, RC series of CANopen protocol based on CAN communication network and
COE (CANopen over) based on EtherCAT communication network The EC series of EtherCAT protocol
and other three bus communication modes of digital stepping, hybrid stepping servo,
integrated stepping servo, low—voltage servo, high-voltage servo and integrated AC servo
are intelligent bus driven products.

The application layer of JMC bus drive series slave station adopts ds402 standard motion
control protocol, which supports the control modes of CSP, PP, PV, HM and Pt. Support CW
/ HW / CCW 1limit (origin) and two high—speed probe digital input, support brake, in place,
alarm digital output. The communication port adopts RJ45 network interface and standard
Ethernet communication cable to realize the serial network connection of multi axis slave
station. It has the advantages of strong anti—interference ability, high control accuracy
and good expansibility. It is the ideal choice of multi axis Industrial Ethernet bus control
system!

This manual mainly introduces EC series products:

JMC EC series bus driver refers to the slave driver whose hardware adopts 100Mbps full
duplex EtherCAT communication circuit and whose software adopts COE communication protocol
and cia402 motion control protocol. EtherCAT is a high—performance Ethernet technology
developed by Beckhoff company in Germany, which has high performance, low cost, simple
application and flexible topology. It can be applied to the ultra—high speed network at the
industrial site level.

This manual will be divided into four parts: hardware, communication, control and routine.
The hardware part describes the hardware performance and operation usage of each specific
model of product in detail to facilitate users to understand our product; the communication
part introduces the EtherCAT protocol in detail to help users understand the protocol and
better use our product; the control part is the basic control mode of synchronous cycle
position, contour position, contour speed and zero return The operation is introduced in
detail to help users quickly get familiar with the operation of our product; the routine
part gives an example of programming examples of EtherCAT communication, and provides some
communication demos of mainstream brands of controllers. Users can refer to these demos to
get started quickly.

report errors

All contents and copyright of this manual belong to Shenzhen Just motion control
electromechanics Co., Ltd., without permission of Shenzhen Just motion control
electromechanics Co., Ltd., NO unit or individual is allowed to do fake, copy one at will.
There is NO warranty, position expression or other implication in this manual. If there
is any loss of profits caused by any direct or indirect outflow of information about the
products mentioned in this manual, Shenzhen Just Motion Control Just motion control
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Electromechanics Co., Ltd. and its employees shall not be liable for it
In addition, the products and materials mentioned in this manual are for reference only.
If the contents are updated, NO further notice will be given.

All rights reserved
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JAND/JASD-EC Field-Bus high voltage servo driver

series

Introduction

JAND, JASD series of general-purpose servo drive, is the high—performance AC servo unit
developed by JMEKANG, this series of servo drive adopts advanced motor control DSP chip,
large—scale programmable gate array (FPGA) and IPM power module, with small size, high
integration, stable performance and reliable protection characteristics. It has rich digital
and analog I/0 interfaces, which can be used with a variety of host computer devices and
supports EtherCAT communication protocol to facilitate networking. Through the optimized
PID control algorithm, the full digital control of position, speed and torque accuracy is
realized, which has the advantages of high precision and fast response. At the same time,
it supports motors with 2500-1ine incremental encoders and 17-bit and 20-bit high—precision
absolute encoders to meet the different requirements of customer performance. Widely used
in CNC machine tools, printing and packaging machinery, textile machinery, robots, automatic

production lines and other automation fields.

Technical characteristics

<> The use of DSP+FPGA dual-chip platform and optimized current loop design make the driver
have the characteristics of high dynamic response, extremely short settling time, smooth
operation, and small vibration when stopped.

< Support standard 100M full-duplex EtherCAT bus network interface and CoE communication
protocol.

< Support standard CIA402 motion control protocol.

< With automatic gain adjustment module, users can choose the rigidity level according
to their needs.

<> Built—-in FIR filter and multiple sets of Notch filters can automatically identify and
suppress mechanical vibration.

<> Built—in disturbance torque observer makes the drive have a strong ability to resist
external disturbance.

<> A variety of control modes are available for selection, position control, speed control,
torque control, can switch various control modes

<> Position pulse input frequency up to 4MHz, support pulse + direction, orthogonal pulse,
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double pulse and other position command modes

<> Support EtherCAT communication, with multi—turn absolute encoder with memory function,
can be flexibly applied to industries such as manipulators.

<> There are programmable 8-channel INPUT and 5-channel OUTPUT ports, users can customize
input and output through parameter settings, flexible application.

<> Support incremental encoder and 17-bit, 20-bit, 23-bit high-precision absolute value
encoder.

< It has perfect protection functions such as over-voltage, under-voltage, over—speed,
overload, excessive position deviation, encoder error, etc., and can remember 8 groups
of historical fault information.

<> With rich monitoring items, users can select the desired monitoring items to monitor
the running status during use

<> The driver can communicate with the PC through the RS232 interface to achieve simple
and quick debugging of the servo drive system
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1 Safety Precautions

In order to prevent harm to personal and property safety, please be sure to observe the
following precautions and make the following marks to distinguish:

ZES It indicates that it may cause death or serious injury

Danger

ZQS It indicates that it may cause miNOr injuries or endanger
) property safety

Caution

CS) It indicates that implementation is prohibited

1.1 Reception and installation precautions

Zﬁ&Danger:

1. Please use the driver and motor according to the specified method, otherwise it may
cause equipment damage or fire.

2. It is forbidden to use in places with severe water vapor, flammable gas, corrosive
gas, etc., otherwise it will cause electric shock, fire, equipment damage, etc.

1.2 Wiring precautions

Zﬁ&Danger:

1. Do NOt connect the power supply of the drive to the U, V, W motor output terminals,
otherwise the drive will be damaged, which may cause personal injury or fire.

2. Please make sure that the connection wires of the power supply and motor output
terminals are locked, otherwise it may cause sparking and fire.

3. Please correctly select the power cord and motor power extension cord to avoid the
current capacity of the cord NOt eNOugh to cause fire.

4. Please confirm that the drive shell and the motor are grounded. Poor grounding may
cause electric shock.

ZQSCaution:

1. Please do NOt tie the motor power line and signal line together or pass through the
same pipeline to prevent interference to the signal.

8
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2. For signal cables and encoder feedback extension cables, use multi—stranded shielded
cables to enhance anti—interference ability.

3. After the drive is turned off, there is still a high voltage inside, please do NOt
touch the power terminal within 5 minutes, and confirm that the discharge indicator is off
before proceeding with the operation.

4. Before powering on, please make sure the wiring is connected correctly.

1.3 NOtes on operation and operation

ZﬁﬁDanger:

1. Before installing the equipment, please test run with NO load to avoid accidents

2. Do NOt allow untrained personnel to operate to prevent equipment damage and personal
injury caused by misuse

3. During Normal operation, please do NOt touch the radiator of the drive and its inside
with your hands to prevent high—temperature burns or electric shock.

ZQSCaution:

1. Please adjust the driver parameters first, and then test for a long time to prevent
bad use of the driver and equipment.

2. Please confirm that the device start, emergency stop, shutdown and other switches
are effective before running the device.

3. Please do NOt switch the power frequently.

1.4 Precautions for maintenance and inspection

Q.

1. During operation, it is forbidden to touch the driver and the inside of the motor
to prevent electric shock.

2. Within 5 minutes after the power is turned off, do NOt touch the power and power
terminals to prevent electric shock.

3. Do NOt change the connection line when power is on to prevent electric shock or personal
injury.

4. The operation and daily maintenance must be carried out by trained professionals

5. Except the personnel of our company, please do NOt disassemble and repai
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2 Product Introduction

2.1 Servo Drive

2. 1.1 Names of each part of servo drive

LED

Figure 101 Names of parts of servo driver

Confirm the status of the servo

drive, alarm number, display input

parameters, etc.
Panel operation buttons

For setting parameters

Main loop power port (RS T)

Single-phase and three-phase
220VAC power input

D

L
224072

Control power port (L1, L2}
Single-phase 220VAC control
power input

CHARGE indicator

If the indicator light is on, it means

there is high voltage inside the drive,

please do not touch the inside
Regenerative resistor

G\

connection port (B1, B2, B3)

When using built-in resistors, short

circuit B1 and B2; when using

external resistors, disconnect B1 and
B2 and connect external resistors to

B1 and B3

d

N

Servo motor connection port
(U, V, W)

Ground protection screw

Used to prevent electric ‘\; @ @
shock, be sure to connect 'GB’ 'EB

Fig. 101 Names of various parts of the servo drive
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A
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A
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Front cover

/O port (CN1)

Encoder
connection
port(CN2)

EtherCAT(OUT)

EtherCAT(IN)
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2. 1.2 Specification of driver

Fig. 75 Single phase 220V servo drive

200 400 750 1000
1.9 3.2 6.7 11.6
2.1 2.8 5.5 7.6
5.8 9.6 16.9 23
Single phase AC180-240V, 50/60Hz
Single phase AC180-240V, 50/60Hz
External brake resistance Built in brake
resistance
200 400 750 1500
1.9 3.2 6.7 8.8
2.1 2.8 5.5 8
5.8 9.6 16.9 19
Single phase AC180-240V, 50/60Hz
Single phase AC180-240V, 50/60Hz
External brake resistance Built in brake
resistance
Fig. 76 3-phase 220V servo drive
750 1500 2000 3000
3.6 6 8.7 11
5.5 8 14 20
16.9 19 33 50

3-phase AC180-240V, 50/60Hz

Single phase AC180-240V, 50/60Hz

Built in brake resistance

Fig. 77 Basic Specifications
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Control method

Single/3-phase full-wave rectifier

IGBT PWM sinusoidal wave current drive

Feedback

Incremental encoder

Absolute encoder

temperature

Work: 0~55°C Storage: —25~85°C

humidity

Work: 10%~90%

Environment altitude

<1000m. When it is higher than 1000m, it shall
be derated according to GB/T 3859.2-93

Protection level

Protection level: IP10, cleanliness: 2
NOn—corrosive and NOn—combustible gas NO oil and
water splash

Environment with less dust, salt and metal powder

speed regulate area

1:5000

Steady
speed accuracy

Function

+0.01%: External load fluctuation 0~100%
+0.01%: power input change +10% (220V)

+0. 1%: ambient temperature +25°C (25°C)

velocity response

frequency

1200Hz

Torque control
accuracy

+2%

frequency—dividing
pulse output of

encoder

A phase, B phase and C phase: linear driving
output. frequency—dividing pulse output number:

can be set at will.

input signal

Input/Output

signal

point: 8

Function : ServoON . Erasewarningthewarning .
Forwardoverpasssignalinput N
Reverseoverpasssignal input .
Controlmodeswitching. Pactioninstruction input.
Positivesideexternaltorquelimit . Reverseside
externaltorquelimit. Gainswitchinginput. Zero
positionfixedinput N
Instructionpulseinhibitinput N

Encoderabsolutevaluedatarequiredinput

1. Internal set speed switching input

2. Internal set speed switchinginput

12
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3 . Positioninstructionclearinput . Check
outinputofmagneticpole.Switchinputofinstruction

pulse input multiplier

point: 5

Function: Alarm output.Band—type brake open
output. Servo ready for output. Position complete
. output. Position close output. Uniform speed
output signal
output. Motor zero speed output. Torque limit

detection output. Speed limit detection output.

Warning output. instruction pulse input

multiplier switching output

High voltage power indicator lamp, 6-digit
8—segment LED.

Display function

EtherCAT

Communication

function RS232

Support CoE protocol, distributed clock

Connect to PC for debugging

Regeneration treatment Built—in regenerative resistor or external

regenerative resistor.

Protection function Overvoltage, undervoltage, overcurrent,
overload, etc

13
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2.1.3 Servo driver model description and nameplate content

JASD 750 2 - 20B - XX

) 4 h J
JMC JASD Driver Power Power Voltage Special function
series AC Symbol | Rated power Symbol| Specifications module;
servo - : The default is
drivers 100 100w 1 single:phose 110V standard model
200 200W 9  |Single / 3-phase 220V
400 400W
750 750w Number of encoder lines
1500 1500W
2000 | 2000w 250 i
3000 | 3000 1250
1000
17BC
20B
23B

Fig.1 Servo Drive Model
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2. 1.4 Nameplate of driver
~
| I'l_l'l AC SERVO DRIVER
Product model o4 TSR c E
MODEL:JASD7502-20B
Rated input 4—— | INPUT:1PH:AC220 6.7A 50/60HZ
3PH:AC220 3.6A50/60HZ
= e - OQUTPUT.3PH:AC220 5.5A T750W
ated ou - .
) (TR T
20150606001
Http://www.jmc-motion.com
Barcode and production date | <= Q LI L EEE SRS
serial number _:;::5“;; ;,wﬂiﬁpu“.r
szixiiiﬂiiiiﬁim”“er"n;
&imii'éﬁ EH ENEERAE
B

Fig. 2 Nameplate content description

2.2 Servo Motor

2.2.1 Introduction

JASM servo motors are high rotational speed, high precision servo motors developed by
JMC to meet the requirements of modern automatic control. This series of servo motors can
make the control speed and position accuracy very accurate, and can convert the voltage signal
into torque and speed to drive the control object. This series of servo motor rotor speed

is controlled by the input signal and can respond quickly. It in the automatic control system,

is used as actuators, and the advantages of small electrical and mechanical time constant,

high linearity, initiating character such as voltage, can convert the received electrical
signal to the motor shaft angular displacement or angular velocity on output, and can be

adjusted real time feedback signal to the servo drive, realize high precision control.

2.2.2 Main character

< High—energy magnetic
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300% overload capacity for short time

Flange dimensions (mm): 60. 80, 110. 130 (mm):

Power: 0.1-3KW optional

Low NOise, low heat, high precision, high rotation speed, etc.

R

2. 2.3 Model explanation

80 JASM 5 07 2 30 K - 20B - XX
l | l I IJ'I

Flange Size (mm) Power Voltage Mumber of encoder lines
60. 80. 110, 130 1 Single phase 110V 2500
3-phase 220V 1250

1000
JMC JASM AC series servo i -
motors Motor rated speed 17BC

15 1500 RPM | 20B
20 2000 RPM =3B
Poles of motor 30 3000 RPM

4  |Four Poles (default)

5_lfivepais o e

IMotor rated output power g I:::ti:;ﬂ

Symbol Rated power S Plain shaft |l

01 100w

02 200W G Reducer fitting

04 400W P Special production

07 750W <

08 850W

10 1000w

15 1500W

20 2000w

30 3000w

40 4000w

Fig. 3 Servo Motor Model
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2. 2.4 Nameplate of motor

Rated Power. input
voltage. input current.
Rated torque. rated
rotational speed . encoder

lines

Barcode and production

date serial number

Motor model ¢ |

Motor power line —

SERVO MOTOR
MODEL:80JASM507230K-20B

MOTOR LEADS
U: RED V: BLACK  W:WHITE
Pn:750W AC: 220V In:4.2A

Tn:2.39Nm Nn:3000r/m En: 20bit

TR EERATTEERTETEAT

SER.NO:20150801001
Http: //www.jmc-motion.com

Fig. 4 Nameplate of Motor

2.3 Servo control system and Main power circuit connection

2.3.1 Wiring diagram of servo control system

17
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TSR Wiring diagram of servo control system

Circuit Breaker
_ Used to protect power
supply line.lf an
overcurrent occurs,
disconnect the circuit.

Controllers

[V]) TREEmRireR

TIOMN CONT

Control Signal
Accept two
control signals of
pulse and analog
voltage

Interference Filter
Suppress external
interference of power

-
(2]

= n

3

supply.
3
@
®
- e
Electromagnetic Contactor & ~
For turning on and off power. e Charge
——
e o
| "2ls S
i - e
] =
I &
|
1
¥ 2
d L
1
i EtherCAT port
| o
I ——
L r% ’
~ %

External brake resistance
When using built-in resistance,
short circuit B1 and B2

When using external resistance
disconnect B1 and B2

External resistance to B1, B3

] CN2 motor encoder signal
— Support 20B,M23B and other encoder signals.

Servo Motor

Fig 5 Wiring diagram of servo control system

The servo driver is directly connected to the industrial power supply, without the use
of transformers and other power source isolation. In order to prevent cross electric shock
accident of servo system, please use fuse or circuit breaker for wiring on input power supply.
Because the servo driver has NO built—in grounding protection circuit, in order to form a
more secure system, please use a leakage circuit breaker with overload and short circuit
protection or a dedicated leakage circuit breaker with supporting ground wire protection.

18
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2.3.2 Main power circuit connection

K1
Single-phase - JASD series AC
220V AC power ] S servo driver
T
supply L1
Le

CNg

—

T+

RSN/

GND
shell

Absolute
value

encoder

M

Fig. 6 single—phase power supply

K1 .
Single-phase o JASD series AC
220V AC power 3 < servo driver
|
supply L1
B

T o

CNZ

Absolute

T+

T—

value

HE

encoder

GND
shell

PE

M

Fig. 7 Three—phase power supply
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3 Port usage and cabling
3.1 Description of servo driver CN1 controlport

3.1.1 JAND Series CN1 Control Port Definition

EHES%0
—
| ~00000 w
CN1 terminal pin definition:
Pin Label Definition Declaration
number
1 DO1+ Digital output +| Custom output port (default in place
output+)
2 DO2- Digital output —|Custom output port (default holding brake
output —)
3 D02+ Digital output +|Custom output port (default holding brake
output+)
4 DO3- Digital output —|Custom output port (default alarm output
-)
5 D03+ Digital output +|Custom output port (default alarm output
+)
6 DO1- Digital output —| Custom output port (default in place
output —)
7 D14~ Digital input - Custom output port (default PB1-)
DI3- Digital input - Custom input port (default CCW-)
9 DI2- Digital input - Custom input port (default HW-)
10 DI1- Digital input — Custom input port (default CW-)
11 DI5- Digital input - Custom output port (default PB2-)
12 NC NO effect
13 COM+ Common input Active High 24V
14 24VGND +24V output
ground

20
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15 +24v +24V output

NOte:
1. Please refer to the parameter description for the custom function setting of digital
input (DI) and output (DO).

3.1.2 JAND CN1 Control Port Connection Instructions

The digital inputs DI (DI1-DI5) can be connected using switches, relays, open—collector
transistor circuits. This can be powered by the power supply provided inside the drive or
from an external power supply. (For details of input I/0 port function settings, please refer
to PO6-xx I/0 parameter description)

(B e EEEEENES

i

oy
T P owdpy & DIiH10 | ¥

oy &7 '{-- comery &7 |<:—-

oM 14

Use an external power inputUse the internal power input

The digital output DO (DO1-DO3) output can be connected to relays, photocouplers, etc.
You can use the power supply provided inside the drive or you can use an external power supply.
When using an internal power supply, the drive internal 24V power supply can only provide
150mA current, when the load is greater than 150mA, be sure to use an external power supply,
the supply voltage range is 5-24V. (For details of the output I/0 port function settings,
see P06-xx I/0 parameters.)

fAlAR SR 5 2% {al AR 3R ) %
24y (15
KA KA
s Ww Dga+ |3 ] | p02e 3 ]
i Do2-| 2 h::{_ Do2-| 2 ﬁ“‘ti_
COM |14

(Relay) Uses an external power supply (Relay) Uses an internal power supply

21
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{el RAERN 23 1al AR 3ERN2E
24V |15
F=
— F-
¥ 4
DC24v EE: i - it Bhee i 2
T- pas-| 2 H‘:::i{_ Da2-| 2 H==::{E_
| O | 14

(Optocoupler) Uses an external power supply (Optocoupler) uses an internal power supply

3.1.3 JASD Series CN1 Control Port Definition

Host control and drive connection interface, used for host control drive and drive feedback
output

O\ /O

Fig. 8 Description of the ports on the back of the CNl1 connector

24lep|2018[16|14]|12|10| 8| 6] 4| 2
les|e3at|19]17]15[13[11 9] 7 [5]3] 1]

49|47|45|43|41|39|37|35|33| 31[29|27
|50[48|46[44[42[40[38]|36[34[32]|30]28] 26|

Fig. 9 Distribution diagram of SCSI-50P terminal pins on CNI1 port

10 Physical map of SCSI-50P
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Fig. 1Definition of pins in CN1 terminal

Pin Label Definition Declaration
number
1 D04+ Digital output + Customize output port
2 D0O3- Digital output - Customize output port
3 D03+ Digital output + Customize output port
4 DO2- Digital output - Customize output port
5 D02+ Digital output + Customize output port
6 DO1- Digital output - Customize output port
7 DO1+ Digital output + Customize output port
8 DI4- Digital input - Customize input port
9 DI1- Digital input - Customize input port
10 DI2- Digital input - Customize input port
11 COM+ Common input Active High 24V
12 GNDA Emulation GND
13 GNDA Emulation GND
14 NC NOp
15 MON2 Analog data monitoring | NOt currently supported
output 2
16 MON1 Analog data monitoring | NOt currently supported
output 1
17 +24V +24V output Coutside I/0)| Maximum allowable output
current: 150mA
18 T REF Torque analog control +
19 GNDA Emulation GND
20 +12V +12V output (simulate | Maximum allowable output
command current: 50 mA
)
21 OA+ Encoder A positive output
22 0A- Encoder A negative output
23 0B- Encoder B negative output
24 0Z- Encoder Z negative output
25 OB+ Encoder B positive output
26 DO4- Digital output - Customize output port
27 DO5- Digital output - Customize output port

23
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28 DO5+ Digital output + Customize output port
29 HPUL- Digital input -
30 DI&- Digital input - Customize input port
31 DI7- Digital input - Customize input port
32 DI6- Digital input - Customize input port
33 DI5- Digital input - Customize input port
34 DI3- Digital input - Customize input port
35 24V SIGN+ 24V positive direction Active High 24V
36 SIGN+ positive direction Active High 5V
37 SIGN- minus direction Active low OV
38 HPUL+ high—-speed pulse +
39 24V PULS+ 24V pulse + Active High 24V
40 HSIGN- High Speed direction -
41 PULS- Pulse — Active low OV
42 V_REF Velocity analog control +
43 PULS+ Pulse + Active High 5V
44 GND Digital GND
45 COM +24V output GND
46 HSIGN+ High Speed direction +
47 COM +24V output GND
48 0CZ Encoder 7 Phase—open

collector output
49 COM +24V output GND
50 0Z+ Encoder Z positive output

NOtice:

1. When the CN1 terminals are connected, 24V PULS+ and PULS+ share PULS—, 24V SIGN+ and
SIGN+ share SIGN-,

The difference is just a 24V high level input and a 5V high level input.

2. Digital input (DI) port. digital output (DO) port, Please set the custom function

According to the parameter description.

3.1.4 JASD CN1 Control

The digital input DI (DI1-DI8) can be connected by the switches, relays, and open—collector

transistors. Power can be supplied from within the drive or from an external source. (Please

Port Connection

24

Instructions



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689
Function setting of input I/0 port can refer to chapter 8.2.7 for p06—-xxI/Oparameters)

Servo Driver Servo Driver

24117

4.7 4.7

COM+ |11 ¢ comel| 11 K

DC24v 7 1 .+ - T
T C{ Dll-|3 %S #Z““ki, Dil-| 9 Z# #‘{,

COM| 45,47 ,49

External power input Internal power input
The digital output DO(DO1-D0O5) can be connected with relays, photoelectric couplers, etc.
The power supply provided inside the drive can be used or external power supply can be used.
When using internal power supply, The 24V power supply inside the driver only provides
150mA. If the load is greater than 150mA, be sure to use an external power supply with a supply
voltage range of 5-24v. (Function setting of input I/0 port can refer to chapter 8.2.7 for
p06—xxI/Oparameters)

Servo drivers Servo drivers
24V |17
KA KA
DCE’4VJ: |——E¢] =, b o | & po2+|s _
T Do2-| 4 ?E{_ poz-| 4 ?:‘:{_
’ COM | 45,47,49

(Relay) External power supply (Relay) Internal power supply
Servo drivers Servo drivers
24V (17
2K .
Dcaw‘[ D02+ 15 i = D02+ |S 5
T poz-| 4 yb‘ Bl nos—| 4 '51 E{_
‘ COM |45,47,49

(Optocoupler) External power source (Optocoupler) Internal power supply

Speed and torque control analog control input effective voltage range (-10v ~10V),
The command value corresponding to this voltage range can be set by the following
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parameters,P06-40 Speed analog command input gain,P06-43 Torque analog command input gain.
For the specific setting method, please read the detailed description of parameters.

Servo drivers Servo drivers

lev|eo 10R
10K
T-REF 18 10K 10K Se T-REF |18
DC10V 10K
1 GNDA| 19 GNDA| 19
Given external power analog signal Internal 12V power supply,

speed/torque adjustment by potentiometer

3.2 Description of the CN2 encoder port of the driver

3.2.1 Description of SCSI-20P encoderconnector

10 1

O\ / O

20 il

Fig. 11 Port description of CN2

NEIBAE
9|7|5|3]|1
l20[18[16]14]12]
1917 |15 13|11

Fig. 12 Pin assignment of SCSI-20P terminal on CN2 port
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10

204 11.

Fig. 13 SCSI-20P physical map

Table 2 description of SCSI-20P encoder connector

Pin number Label Definition Declaration

1 NC NOp

2 EZ- Encoder Z negative input

3 NC NOp

4 T- Bus encoder T- Special for bus
drive

5 T+ Bus encoder T+ Special for bus
drive

6 EW- Magnet pole W negative input

7 EB+ Encoder B positive input

8 EW+ Magnet pole W positive input

9 EB- Encoder B negative input

10 EZ+ Encoder Z positive input

11 EA+ Encoder A positive input

12 EA- Encoder A negative input

13 GND Output power supply GND

14 +5V Output power supply 5V

15 GND Output power supply GND

16 +5V Output power supply HV

17 EV+ Magnet pole V positive input

18 EV- Magnet pole V negative input
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19 EU- Magnet pole U negative input

20 EU+ Magnet pole U positive input

3.2.2 Description of 1394-6P encoder connector

H

Fig. 14 Encoder connector

Table 80 Definition of encoder pin

Pin number Label Definition Declaration
1 +5V Output power supply 5HV
2 GND Output power supply GND
3 NC NOp
4 NC NOp
5 T+ Bus encoder T+ Special for bus drive
6 T- Bus encoder T- Special for bus drive

NOtice: The connector of 1394-6p encoder is special for 400W driver and the following models.
For wiring, please connect according to the sign of the terminal.

3.3 Description of the driver's CN3/CN4 port

CN4 is the input terminal (with red light), CN3 is the output terminal (with green light),
please refer to "Communication Interface and Wiring" for details.
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3.4 Description of power supply and motor power line port

power indicator

Earthing screw

L1

i,

L2

T v

B3 B2 Bl U V W

S
e

Fig.

power indicator

15 Drive power line of 400W and below 400W

Earthing screw

L1

i,

L2

T v

B3 B2 Bl U V W

S
e

Fig 16 Drive power line of 750W and below 750W

Fig. 3 Power line port definition

Label Definitionn Declaration
R. S. T The power supply [For single/three—phase 220V ac, it is
input of the main |recommended to use three-phase power
circuit supply O0.4kw and below
L1. L2 The input end of the| Connect to single — phase 220V AC
power supply in the
control circuit
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U, V. W The connection end of| Connect the power line of the motor
the motor power line

When using the built—in regenerative
resistance, short—connect Bl and B2
(our 750W and above drives have

B1. B2. B3 The connection end of] built—in regenerative resistance)
the regenerative When using external resistance,
resistor disconnect the short
connection of Bl and B2, and connect
both ends of the resistance to Bl and
B3
Earthing screw | Driver protection [Connect the ground wire of power supply

GND screw and motor
Power Indicator Drive power Shows whether there is high voltage in
indicator the driver

1. Be sure to connect the electromagnetic contactor between the power supply and the main
circuit power supply of the servo driver, so that in case of failure of the servo driver,
the power can be cut off to prevent fire caused by excessive current.

2. There is NO built—in regenerative resistance for drivers of 0.4kw and below. When the
feedback energy exceeds the absorption capacity of capacitance, an overvoltage alarm of
AL. 402 will appear, and set P00-30, P00-31 and P00-32 to corresponding values, Refer to 8.2
specification of parameter analysis.

30



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

4 Installation instructions

4. 1Installationdimension

250
;%::. "
dl’
AC servo
driver
3 with power of o
il 0.4KW and
r' / \o 0
X 1235 643

Fig. 17AC servo driver with power of 400W and below (unit: mm)
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Tl
000
00
750W/
_ [ | 1.5KW
" o % 4 2
gl § Ui A AR )
S )y
. | U
o)
Mj/ ’?r% 140

Fig. 18750W / 1.5KW AC servo driver (unit: mm)
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000
00 i

750W /
1.5KW AC
0| ~ servo -“Lf
. “ . -
E g driver %

3.01

= | [

3!!5..5/ _%‘E— | 140

Fig. 19AC servo driver with 2kW power (unit: mm)
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64.80

T

]
f

EEE:"?-:EE—_-:_ =
=
I el i
AC servo
= driver with u
[0 s
& KW o
power
0
| UL A
78.80 18912

Fig. 20AC servo driver with 3KW power (nuit: mm)

NOtice:

1. The Normal installation direction of the servo driver must be vertical, with the top
facing upward to facilitate heat dissipation.

2. The device shall be well ventilated when the driver is installed, and the distance
between multiple drivers shall NOt be less than 5CM when they are used side by side in the
cabinet.

3. In order to ensure safe use, please make sure that the earthing protection terminal
of the driver is well connected with the protective ground of the device!

4.2 Installation environment

The installation environment has a direct impact on the Normal operation and service
life of the product, so the following conditions must be met:
1. Working environment temperature: 0 ~ 55°C;Working environment humidity: 10% ~ 90% (NO
condensation).
2. Storage environment: —20°C ~ +85°C;Humidity of storage environment: less than 90% (NO
condensation).
3. Vibration: below 0. 5G.
4. Prevent dripping rain or damp conditions.
5. Avoid exposure to the sun.
6. Prevent oil mist, salt erosion.
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7. Prevent corrosive liquids, gas, etc.

8. Prevent dust, cotton wool and metal particles from invading.

9. Stay away from radioactive materials and combustible materials.

10. Space should be reserved around the location of the drivers in the cabinet for convenient
loading, unloading and maintenance.

11. Pay attention to the air flow in the cabinet, if necessary, add an external fan to enhance
the air flow, reduce the drive environment temperature to facilitate heat dissipation;The
long—term operating temperature is below 55°C.

12. Try to avoid vibration sources nearby, and install shock—absorbing devices such as
vibration absorbers or anti—-vibration rubber gaskets.

13. If there is an electromagnetic interference source nearby, and the power supply and
control line of the driver are interfered, resulting in the wrong operation, NOise filter
can be added or various effective anti—interference measures can be adopted to ensure the
Normal operation of the driver. (the NOise filter will increase the leakage current, so the
isolation transformer should be installed at the input end of the driver power supply.)

5 Panel displays instructions andSettings

5. 1The instructions of the panelfunctions

m——p  LED display

< @ W
ONC

Figure 122 key panel

JASD series ac servo panel with six LED digital display state: 5 — bit key input
command, Specific key functions are as follows:

Table. 4 Key Function
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Panel key label Definition Explaination
shift function
LEFT button Use to toggle high/low display in parameter
mode
UP button Display changes, value added function
DOWN button Display changes, value reduction function
M button Function switch and undo exit
ENT button Identify or save functionality

NOtice:
ENT button Hold for 3 seconds to confirm or save the function
Under the monitoring and parameter interface, long press ENT button to flip quickly

5.2 Switching process of operation mode

JASD series ac servo has four function modes; state display mode, monitoring mode,
parameter setting mode and auxiliary mode. The switching process between them is as follows:
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[ The electric start ]

Enter status display mode automatically

> [ Run Display ] (status display mode)

A
Single Press M button
Gointo monitoring long press ENT button
[ d00.C.PU pisplay ]_’[ Monitor mode ]
Single Press M button
Go into parameter settings long press ENT button
[ P00-00 pisplay ] e [ Parameter settings ]
Single Press Mbutton
Go into miscellaneous function
long press ENT button
Single Press Mbutton
< —_— Auxiliary mode setting
[ AF_JoG Dpisplay ] [

Figure 123 Switching process of operation mode
NOte: after pressing ENT to enter the state of mode setting, you can exit the mode
selection by pressing M

5.3 Statusdisplay

Bit data Abbreviation symbol

Fig. 21 Digital display
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Table 5 Meaning of status display bit data

Display Meaning Display Meaning
Control circuit power on display — o s ¢
— (= ) Main circuit power supply ready display
Io’ e
— Speed and torque control: consistent = Rotate the check out display
)| display of speed U (L]
Position control: display after
positioning
—g— Base block display —gy— Speed, torque control: speed command
- The light is ON at servo OFF state and ¢ - input
' OFF at ON state Sl Position control: instruction pulse input
display
Table 84 Fig. 6 Meaning of abbreviation
Servo NOt ready (power supply NOt on)
nrdY
r d'_‘i Servo ready (servo motor is NOt power on)
run In servo enable state (servo motor is in power on)
Indicates that the input port of the forward overpass signal is
Pgt in a valid state, and the forward turn instruction of the motor
is invalid
t Indicates that the input port of the reverse overpass signal is
no in a valid state, and the motor inversion instruction is invalid
Related operation of servo completed correctly
Fi1 nSh
SU The servo is in the enabling state and canNOt be operated. It must
-an be turned off the enable then work
Invalid value is entered, the servo does NOt perform the current
no_of .
operation
The relevant parameters of the servo are locked, it will NOt work
Loc Pd before unlocked .
HL =, Sﬂ | Servo fault display. Please refer to chapter 9 for fault definition
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5.4 Write and save method for parameter setting

| Start \

Double press Mbutton

h
[ POD-00 Display ]
The UP button or DOW N button can be used to
select the parameters that need to be set

[ P00-02 Display ]

l Long press ENT to enter this parameter setting

[ 3 Display ]

l Parameter values can be changed by pressing the UP or DOW N buttons

[ & Display ]

Single Press the LEFT button to shift the parameters
| 08 Display ]

Long press ENT to save the parameters

4
P00-02 Display

Long press ENT to save the parameters

Fig. 22 writing and saving method of parameter setting
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6 Control mode and setting
6.1 Position control

6.1.1 Position control wiring diagram

K
R “ i 21 | oa+
i | __A-Fhase O
Three-phase 220V E s JASDdSIf_’HBS S o (1B ase Output
SEIvVo driver - +
power supply I] il : E: B> —B-Phase Output
5 =
L2 @ 50| oz+ 5
= | __#-Phase Output
Controller KE—“F oo "]g‘l_u - ~ 24| pz- [1ps
)
Servo ON input — O Dl1i- — 44 | GND
K bt L AR Encoder Z-Phase
Al clear input (— = __@@: Open Collector
W e o = . AT 44 | GND Output, Maximum

K .
Positive direction - :@: Current is 100mA
— T 13-

over—travel imhibition input

11
]
BT
[ 34}
| 8 |
Positive direction _F_EE—:@:
=
EEN

K B
Kegative direction — %:%
over—travel inhibition input K _E . >
torque limit switching input K die g
Negative direction —_ﬂ‘@: T+ =3
torque limit switching input [— & Dl&- =
K 47K T- —_
Control mode switching input —H‘b——[E j@: @
g K a +35V Tl
'osition deviation =
counter clear input 0_—":]|8— 30 |:@: o
7 GND o
24v| 0 poue [ 7 %
n [
Servo ready output oL- & —
_D_—|I]I32b 3
External brake release output noz2- 4
- po3+ | 3 |
Servo alarm outp Do3- = —E = @ CNI
T} DO4+ 1
Positioning complete output DO4- 26 ﬂ
1 DOS+ 28 U
Torque m-limit signal output l__:':@
q g 1p Dos. 27 V
77
24V Pulse Signal — | [54v PULsY] 39 & W
5V Pulse Signal PULS+ | 43 120]
Pulse Signal Negative PULS- | 41 : PE
24V Drection Signal —————————J24v SIGN+| 35 i
5V Drection Signal SICN+ | 36 |
Direction Signal Negative SIGN- | 37

=
High-speed Pulse Positive HPUL+ | 38 }— =
High-speed Pulse Negative HPUL- | 29 E
High-speed Direction Positive HSIGN+| 48 !
High-speed Direction Negative LHSIGN-| 40 |—

Fig. 23 Position control wiring diagram

6. 1.2 Position control wiring diagram

Controller end Direction + pulse input mode : the direction + pulse input mode can be
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divided into 5V and 24V signal input modes. Twisted pair wire connection can improve the
anti—interference capability. In general, this position control wiring method is often used
in MCU controller system. The maximum input pulse frequency of this control is 500KHz

Servo Driver Servo Driver
Controller Controller
A+ fH'. puLs+ |43 200 ; At ;: ". pavPuLs+ag 2 1
H : Ii PULS-| 41 %}}rﬂ{_ : ': PULS-|41 EEIE} :"‘H:_
A H A H
[ [
11 I 1
B+ I : s1GN+ |36 200 B+ I I 24WSIGN+|35 2k
‘: III SIGh- |37 EU" %}r‘l{_ ‘: i SIGN-|37 EE‘““ %%:l{_
[N b
B- \ B- u
Bl ‘ FG FG ‘ FG
5V pulse + direction input mode 24V pulse + direction input mode

Controller — end collector open input mode description: single — end input mode can use
either internal power supply or external power supply. But do NOt use dual power input to
avoid damaging the drive. Generally PLC controller system USES this kind of position control
wiring method

Servo Driver

Controller /| 24y PULS+|39
& 2k
DC24y I -
. . Ik —
Y0 T 1 PULS-| 41 ?ﬂ‘ﬂ %‘Hl{-
i =
I il
I
|
L ok
COM L) B4V SIGN+|3S
] S - B
Y1 ! SIGN- |37 E‘“’“# #“){
T —J
i
comM
FG FG

Open collector USES external power supply
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Servo Driver
Controller 2av17
24V PULS+[3g &K
Y0 n PULS-| 41 “ﬂ’iﬁzh{_
ki [
COM : ||
24v sioN+[35 2K
I — ot
Y1 || SIGN- |37 a{“:m;’éjz““l{
[ 1
COM I COM | 45,47.49
1]
FG | FG

Open collector USES internal power supply

NOte: high level must be between 3.3-5v when high speed pulse port is input

6. 1.3 Description of position control mode parameters

Table 85 Description of parameters when in position control mode

0: Position mode
1: Speed mode
2: Torque mode
Control Mode Setti
PO1-01 ontrol Hode QNG e 0-6 0 3: Speed, torque
4: Position ,speed
5: Position, Torque
6: Full closed loop
P00-05 Motor pole pairs 1-31 - The specific parameter
P0-07 Encoder selection 0-3 - setting depends on the
PO0-10 . Line number of 0-65535 e motor
incremental encoder
Source of Location
0: Pul d
P03-00 Command 0-1 0 (se coran
1: Number given
0: Orthogonal pulse
command
PO3-01 Command pulse mode 0-3 ! 1: Direction + pulse
command
2 or 3: Double pulse
command
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PO3-02 input terminal of 0-1 0 0: 1?w speed pulse
Command pulse 1: High—speed pulse
pos—g3 | Command pulse inversion 0-1 0 Set the initial direction

of motor rotation

Set according to user

Number of command pulses needs
PO3-09 for one rotation of the 0-65535 0 For details, please refer
motor to

the explanation of
parameter analysis

The numerator of Set according to user
P03-10 electronic gear 1 1-65535 1 needs
For details, please refer
DeNOminator of to
P03-11 electronic gear 1 1-65535 1 the explanation of

parameter analysis

NOte: For gain parameters, please adjust refer to "Parameter Adjustment" .

6. 1.4 Example of electronic gear ratio calculation

1.Ball screw drive

Fig. 24 Ball screw drive

Assumptions:
(1) Mechanical parameters: deceleration ratio R is 2/1, lead of lead screw is 10mm
(2) Resolution of each turn of position ring of absolute value encoder: 17bit=131072
(3) load displacement corresponding to 1 position instruction (instruction unit) : 0.001mm
Then:

According to (1) and (3), the position instruction (instruction unit) value required
for the screw to rotate 1 turn (table movement 10mm) :

10 10000

0.001
The electronic gear ratio is : (B is the numerator, A is the deNOminator)

B _131072 2 _16384

A 10000 1 625
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Finally, the parameter p03-10 is set to 16384, and p03-11 is set to 625
2.Belt pulley drive

S
R\ | N o

Fig. 25 Belt pulley drive

Assumptions:
(1) Mechanical parameters: deceleration ratio R: 5/1, pulley diameter: 0.2m(pulley

circumference: 0.628m)
(2) Resolution of each turn of position ring of absolute value encoder: 17bit=131072
(3) Load displacement corresponding to 1 position instruction (instruction unit)
0. 000005m Then:
According to (1) and (3), the value of position instruction (instruction unit) required
for the pulley (load) to rotate 1 turn can be obtained:
0628 _
—=125600
0.00000%
The electronic gear ratio is : (B is the numerator, A is the deNOminator)
B _131072x§ 4096

A 125600 1 785
Finally, P03-10 is set to 4096 and P03-11 is set to 785
1. Rotating load

Fig. 26Rotatingload

Assumptions:
(1) mechanical parameters: the deceleration ratio R is 10/1, and the rotation Angle of the

load axis for one turn is 360°
(2) resolution of each turn of position ring of absolute value encoder: 17bit=131072

(3) load displacement corresponding to 1 position instruction (instruction unit) : 0.01°

Then:
According to (1) and (3), the value of position instruction (instruction unit) required

for 1 rotation of the load is:

éég-=36000
0.01
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The electronic gear ratio is : (B is the numerator, A is the deNOminator)
B _131072 XEZSIQE

A

36000 1

225

Finally, the parameter P03-10 is set to 8192 and P03-11 to 225

6.2 Speedcontrol

6.2.1 Speed control wiring diagram

Alarm clear input

Positive direction

over—travel inhibition input

Negative direction

over—travel inhibition input

Positive direction

torque limit switching input

Negative direction
torque limit switching input

Control mode switching input

Position deviation

24V |

o
o

S B B e 4
| 5]

e e

-~ —

counter clear input |
7

—0——poi+ |

K
=4 _
Three-phase 220V s JASD series
power supply — T servo driver
L1
L2
24V
Controller KL I T B
Servo ON input — T D11 - T

Servo ready output

fooi-

K 47K
“c—————@@;::g@——::fﬁizgif
— 1 D=4
[}

Extemal brake release output

Dogz-

| o1 e s+
=4

Do3+

Servo alarm output

Positioning complete output

| |po4+

1003-

Torque in-limit signal output

D04 -

oS+

foos-

77

— |

Velocity command input
=10V ™+10V

V_REF

42

GHDA

19

GND

21

D&+

m__A—Fhase Output

ce

23

OB+

23

OB~

ﬂ>__B—F‘h&sc Output

S0

TOpTAL(]

O£+

m__Z—F‘h&se Qutput

24

0Z-

GMD

48

acz

Encoder Z-Phase

I~ Open Collector

44

GMND

Output. Maximum

oV

GMD

Current 15 100mA

PE

I0pOodU7] 2INJOSqQY

Fig. 27 Speed control wiring diagram
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6. 2. 2 Parameter description of speed control mode

Table 7 Parameters description of speed control mode
0: Position mode
1: Speed mode
2: Torque mode
POL-01 Setting the Control Mode 0-6 3: Spéeé, torque
4. Position, speed
5: Position, torque
6: Full closed loop
P00-05 Pole pairs of motor 1-31 Th £ .
P00-07 Encoder selection 0-3 © épe01 1¢ parameter
- - ; setting depends on the
PO0-10 | -ihe THber © 0-65535 motor
incremental encoder
0: External analog
command
1: Digital command
P04-00 Speed command source 0-3 (para@efer setting)
2: Digital command
(communication)
3: Internal multiple
sets of instructions
Speed d | Set the initial
P04-01 \ \& Fomma? anatos 0-1 direction of motor
inversion .
rotation
Set th tati d
Given value of digital € ijrojf 1ng:§feé
command value, is
P04-02 d ref - —
04-0 speed reference 6000—6000 valid when PO4-00 is 1 in
speed mode
Limit f d d
P04-06 Forward speed limit 0-6000 HiLE Torvare spee
R d limit
P04-07 everse speed S 0-6000 Limit reverse speed
PO6-40 Speed-analog ?ommand 10-2000 Set according to user
input gain needs, check the
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parameter analysis
instructions for details

NOte: For gain parameters, please do the adjustment refer to "Parameter Adjustment"
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6.3 Torquecontrol

6.3.1 Torque control wiring diagram

K
=3 2 04+
Pa | A-Phase Qutput
Three-phase 220V g : JMD;‘?“GS B> APmse i
S€rvo dnver
power supply Il = F>-{—B-Phase Qutput
Le 0Z+
|_7-Phase Output
24V 5 >
Controller T 1 D00 an o
Rt Y T
Servo ON input — O Dl1- 9 =
K 4K Encoder Z-Phase
Alarm clear input —"‘O——EE—_—D@: ocz | Open Collector
i = - GND  ——0Output, Maximum
Positive direction ~ __D@: Current is [00mA
over—travel inhibition inmut i -_.IEE_ i
Negative direction - %:g
over—travel inhibition input K _EE_ e ;}
Positive direction Skl %:g CNE
torque limit switching input K _EE_ i E-;
Negative direction :@: T+ -]
torque limit switching input _I-CC —EE_ pe= T E-
. = —
Control mode switching input —E——iEE—_—‘:@: o tr;
Position deviation | K ::@ =
' O— 2 0
counter clear mput . g 3 GND 8
24y —0 boi- | 7 | — %
Servo ready output {oo1- E—E ]
—O——poes [ S
External brake release output !DDE— 4 =
—] }_—EIIEE' 3
Servo alarm outpu o3- 2 C N 1
—] D04+ 1 M
——
Positioning complete output DO4- 26 = U
Torque in-limit signal output [oos- | 27 V
77
W
PE
Torque Command input T_REF | 18
—10V 0 GNDA | 19
GHD

Fig. 28 Torque control wiring diagram
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6. 3. 2 Parameters description in torque control mode

Table 87 Parameters description in torque control mode

0: Position mode
1: Speed mode
Setting the control 2: Torque mode
P01-01 Mode 0-6 2 3: Speed, torque
4. Position, speed
5: Position, torque
6: full closed loop
P00-05 Pole pairs of 1-31 e
motor
P00-07 Encoder selection 0-3 -
Line number of The specific parameter setting
P00-10 incremental 0-65535 | —- depends on the motor
encoder
0: External analog command (speed
limit value is set by P05-02)
1: Digital command (speed limit
value is set by P05-02)
Source of torque 2: External simulation command
P05-00 command 0-3 0 (speed limit value is determined by
speed simulation command)
3: Digital command (speed limit
value is determined by speed analog
command)
Torque command Set the initial direction of motor
P05-01 analog inversion 0-1 0 .
rotation
Torque mode speed The maximum speed of the motor in
P05-02 limit setting value 0-6000 1000 setting torque mode. P05-00 is
valid when it is 0 and 1
Torque limit
P05-05 setting source 0-1 0 Source for adjusting torque limit
PO5-10 .Limit Value.of 0-300. 0 200. Limit forward torque value
internal positive 0
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torque
Limit value of
200. Limit reverse torque value
P0O5-11 internal reverse 0-300.0 0 .
torque
) Set according to user needs.
Input gain of For details, pl fer to th
or details, ease refer to the
P06-43 speed analog 0-100 10 . b -
explanation of parameter analysis
command

7 Trial operation and parameter adjustment

7.1 Trial operation

7.1.1 Pre operation detection

In order to avoid damage to the servo driver or mechanism, please remove all the load
of the servo motor before operation, and
are Normal, and then power on for NO-load test; After the NO-load test is Normal, the load

of the servo motor can be connected for the next test.

Table 8 Precautions

1. Check whether the servo drive has obvious appearance damage

2. The connecting part of distribution terminal shall be insulated

3. Check whether there is any thing inside the drive

4. Servo drivers, motors and external regenerative resistors shall NOt
be placed on combustible objects

5. Inorder to avoid the failure of the electromagnetic brake, please check
whether the circuit can be stopped immediately and cut off

6. Confirm whether the external power supply voltage of the servo driver
meets the requirements

7. Confirm whether the U, V and W power lines, encoder lines and signal
lines are connected correctly (confirm according to motor labels and
instructions)

1. When the servo driver is powered on, do you hear the sound of relay
action

2. Whether the servo driver power indicator and LED display are Normal
3. Confirm whether the parameters are set correctly or NOt. Unexpected
actions may occur depending on the mechanical characteristics, do NOt make
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extreme adjustments to the parameters
4. Whether the servo  motor is self-locking or NOt
5.Please contact the manufacturer if the servo motor has vibration and

too much sound during operation

7.1.2 NO-load test

NO-load test in JoG mode , the user don’ t need to connect additional cables, for the
sake of safety, please fix the motor base before the test, in order to avoid the danger from
the reaction force as speed change of motor.

The simple wiring diagram in JoG mode is shown as below :

3-phase " E
AC220V

power

JASD servo driver

—r -

o

CHE

T+ b——
™ | Absolute

5v——| encoder
GMD ——

<

FPE

PE—/7|7

Fig. 29 Wiring diagram in JoG mode
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Do the trail test of JoG mode according to the following flowchart

[ Start-up ]

Automatically enter status display mode

A 4

[ run/rdy display ] (status display mode)

Press M three times

[ AF_JoG display ] ( Auxiliary mode)

Long press the ENT

[ Test running mode: O display ]

up DOWN

Y Y

[ Motor run at CW direction ] [ Motor run at CW direction ]

Press M one time

[ Go away ]

Fig. 133 Flow chart of JoG mode
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7.2 Parameter adjustment

After selecting the appropriate control mode according to the equipment requirements,
you need to do reasonable adjustments to gain parameters of servo, to make servo driver can
drive the motor quickly and accurately to maximize the mechanical performance.

Gain set: low ‘ji:ﬂﬁ:t;?;f,i”w gainset: middle gain set: high+feed-forward Two
/ lines
. s / \ l) coincide
Velocity-loop gain: 80.0Hz Velocity-loop gain: 160.0Hz Velocity-loop gain: 160.0Hz
Velocity-loop ratio gain: 40.0Hz Velocity-loop ratio gain: 60.0Hz Velocity-loop ratio gain: 60.0Hz

Velocity-loop integral time: 10.0ms Velocity-loop integral time: 10.0ms Velocity-loop integral time: 10.0ms
Velocity feed-forward gain: 0 Velocity feed-forward gain: 0 Velocity feed-forward gain: 50.0%

Load inertia ratio: 1.00 Load inertia ratio: 1.00 Load inertia ratio: 1.00

FIG. 134 Curves of different gains
The servo gain is adjusted by multiple loop parameters (position loop, velocity loop,
filter & etc.), and they will affect each other. Therefore, the setting of the gain needs
to be balance adjusted according to certain rules.
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Input to PO0O1-04 according to mechanical

) . output inertial ratio or execute load rotor
Inertia recognize inertial recognition AF_]JL.
Automatic gain Set P01-02 to be 1 or 2, gradually increasing
tuning P0O1-03 until noise heard according to request,

and return back 2 steps under current rigidity
grade.

Yes

Meet

requirement

Set PO1-02 to be 0 after saving PO1-00, P02-0,
Manual gain tuning P02-10, P02-11, P02-13, P0O2-14, PO8B-20

manually, afterwards you can tune manually

Meet

requirement

Vibration

SUppression

Over

FIG. 135 Gain adjustment flow chart

7.3 Gain tuning manually

7.3.1 Basic parameter

When the automatic gain adjustment fails to achieve the desired effect, you can manually
fine—tune the gain to optimize the effect. The servo system consists of three control loops.
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The basic control block diagram is as follows:

Velocity Torque feed-
feed-forward forward

\

Position
+ 4

command
+ Position—loop + Velocity—loop Current-loop
—l : —— > .
gain gain control
A T A

+
—
+
Velocity—loop
g | integration
time constant
Velocity
feedback
Position
feedback

FIG. 136 Control block diagram of servo system

The gain adjustment needs to follow the order of inner loop first and outer loop second.
set the load inertia ratio P01-04 first, then adjust the speed loop gain, and finally adjust
the position loop gain.

Speed loop gain: Increase the setting value as much as possible in case of NO vibration
and NO NOise, which can improve the speed following performance and speed up the positioning
time.

Speed integral constant: The smaller the set value is, the faster the integral speed
is and the stronger the integral effect is. If it is too small, it will cause vibration and
NOise.

Table 9 Basic gain parameters

0: Adjust the rigidity manually.

1: Adjusts rigidity automatically in
standard mode. In this mode, the
parameters P02-00, P02-01, P02-10,
P02-11, P02-13, P02-14, P08-20 will be

Real-time automatically set according to the
PO1-02 auFomatlc 0-2 9 rlglley'level set by P01-03,it will NOt
tuning mode work if by manual. The following

parameters are set by the user:

P02-03 (speed feedforward gain), P02-04
(speed feedforward smoothing constant).
2: Adjusts the rigidity automatically in
position mode. in this mode, the
parameters P02-00, P02-01, P02-10,
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P02-11, P02-13, P02-14, P08-20 will be
automatically set according to the
rigidity level set by PO1-03,it will NOt
work if by manual The following
parameters will be fixed values and
canNOt be changed:

P02-03 (Speed feedforward gain): 30.0%
P02-04 (Speed feedforward

constant): 0.50

smoothing

Adjustment
of rigidity
P01-03 settings 0-31
automatic in

real time

13

Built—in 32 kinds of gain parameters, it
works when P01-02 is set to 1, or 2. It
can be directly called according to the
actual situation. The larger the setting
value, the stronger the rigidity.

Position
control gain
1

P02-00 0-3000.0

80.0

» The larger the setting value, the
the the the
rigidity, and the smaller the position

higher gain, greater
lag, but if the value is too large, the
system will oscillate and overshoot.

> Increase the value as much as
possible without vibration.

» Gain at rest.

Position
control gain | 0-3000.

P02-01
02-0 9 0

80.0

» The larger the setting value, the
the the the
rigidity, and the smaller the position

higher gain, greater
lag, but if the value is too large, the
system will oscillate and overshoot

> Increase the value as much as
possible without vibration.

» Gain during exercise.

Speed

P02-03 feedforward 0-100. 0

gain

30.0

For the feedforward gain of the speed
loop, the larger the parameter value,
the smaller the system position tracking
error and the faster the response.
However, if the feedforward gain is too
large, the position loop of the system
will be unstable, and it is easy to lead

to overshoot and oscillation.

Speed

P02-04 0-64. 00

feedforward

This parameter is used to set the time

constant of the speed loop feedforward
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smoothing filter. The larger the value, the
constant greater the filtering effect, but at the

same time the phase lag increases
» The larger the setting value, the
Speed greater the gain and rigidity. The
roportiona | 1-2000. arameter value is set according to the
po2-10 | PTOPOTt 4.0 |” 8
1 gain 0 motor and load.
> Increase the value as much as
possible without vibration.
» Gain at rest
» The integration time constant of the
speed regulator. The smaller the setting
value, the faster the integration speed
and the greater the rigidity. If it is
Speed . ) .
) too small, vibration and NOise may be
integral 0.1-100
P02-11 10.0 generated.
constant 0.0 .
» Try to reduce the value of this
parameter if the system doesn ’ t
oscillate
» [t responses to steady.
» When set to 100.0%, the speed loop
adopts PI control, and the dynamic
response is fast; when set to 0, the
. speed loop integral effect is obvious,
Pseudo—diff p' P g.
. which can filter low—frequency
erential . _
foedf d interference, but the dynamic response
eedforwar ]
P02-12 0-100.0| 100.0 |is slow.
control ) . . ..
o » By adjusting this coefficient, the
coefficient ]
speed loop can have a better dynamic
response, and at the same time, it can
increase the resistance to
low—frequency interference.
» The larger the setting value, the
Soeed greater the gain and rigidity. The
ee . .
P . 1-2000 parameter value is set according to the
roportiona | 1- .
P02-13 prop ) 45.0 motor and load.
gain 2 0
> Increase the value as much as
possible without vibration.
» Gain during exercise.
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» The integration time constant of the
speed regulator. The smaller the setting
value, the faster the integration speed

Speed and the greater the rigidity. If it is
P02 14 integral 0.1-100 1000. 0 too small, vibration and NOise may be
constant 0.0 generated.

» Under the condition that the system
does NOt oscillate, try to reduce the
value of this parameter.

» [t responses to steady

» When set to 100.0%, the speed loop
control in PI , and the dynamic response

. is fast; when set to 0, the speed loop
Pseudo—diff . . . .
integral effect is obvious, which can

erential . .
filter low—frequency interference, but
feedforward . .
P02-15 0-100.0 | 100.0 | the dynamic response is slow.
control
L » the speed loop can have a better
coefficient

dynamic response by adjusting this
coefficient, and it also can increase
the resistance to low—frequency

interference

7.3.2 Gain switching

The gain switching function can be triggered by the internal state of the servo or the
external DI port. It is only effective in the position control and speed control modes. With
gain switching, the following effects can be achieved

Switch to lower gain when the motor is static (servo enabled) to hold vibration

Switch to higher gain when the motor is static (servo enabled) to short positioning time

Switch to higher gain in the running state of the motor to obtain better command following
performance;

Switch to different gain settings by external signals according to the use situation
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P02-31 Command
velocity

i — e e

g
S
o
(OS]
]

|
l
Status Stop (servo Rifitiitii | Stop (servo
OFF) l OFF)
The 2m gain i
|
e I
Gain The 15t gain ! The 1st gain
|
P02-34 - 'P02-33 ! <
Velocity gain
switching directly
Position gain
switching smoothly
Figure 137 Gain switch
Table 10 Parameters about gain swift
Gai itchi d
po2-30 | ot SWtCRIng mode 0-10 7 | Real time
Gain switching
P02-31 grade 0-20000 800 — Real time
Gai itchi 1
p2-39 | S0t SWILCRINE Sa8 1 90000 100 — | Real time
gain switching
P02-33 delay 0-1000.0 10.0 1ms Real time
Position gain
Effecti t
P02-34 switching time 0-1000. 0 10.0 | lIms ective a
once
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7. 3.3 Feed—forward function

Speed feed—forward: During in position control, the speed control command required from
the position command calculation is added to the output of the position regulator, which
can reduce the position deviation to improve the response of the position control.

Torque feed—forward: Calculate the required torque command from the speed control command
and add it to the speed regulator output to improve the response of the speed control.
1. Operation of speed feed forward

With the speed feed—forward smoothing constant set to be 50 (0.5ms), Increasing the
speed feed—forward gain gradually to meet the system requirements. However, too large speed
feed—forward gain will cause position overshoot which will make the setting time longer.

] FPosition follow error e EE

el e, R
-~ -t - §

o -\.\-\""‘-\-\. .-"""-- w—— .--"- ‘

-

Fig. 138 Speed feedforward function

2 Torque feed-forward operation
With the torque feed—forward smoothing constant set to be 50 (0.5ms). increasing the
speed feed-forward gain gradually to meet the system requirements.

Table 91 Feedforward function related parameters

d feed—f d gai Real
pog—g3 | >peed feed-forvard gain| o - 30. 0 1.0% e

time

Real
P02-04 Speed feed-forward 0-64. 00 0.5 Ims time
smooth constant

Real
T feed-f d
P02-19 oraue teedrrotwar 0-30000 0 1.0% | time
gain
P02-20 torque feed-forward 0-64. 00 0.9 Ims R?al
smooth constant time
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7. 3.4 Disturbance observer

The disturbance torque value can be inferred by using the disturbance observer and
compensated on the torque command to reduce the influence of disturbance torque and vibration.
This observation function is valid in position mode and velocity mode.

Disturb torque

+
4 Motor speed
Torque command +
q_»@ e Motor load >
+
Disturbance observer [<———] Load mode .

Fig. 139 Disturbance observer
Using instruction:
1. Set P08-26 (filter constant) to a larger value, and then increase P08-25 (compensation
gain) gradually. At this time, the action sound may become louder; decrease P08-26 after
confirming that the current compensation gain is effective,
2. It will improve the effect of disturbance torque suppression if increasing the gain
gradually, but the NOise becomes
3. After shortening the filter time constant, the disturbance torque with less delay can be
estimated, and the effect of suppressing the influence of disturbance can be improved, but
the NOise will become louder.
4. Please look for a well-balanced setting.

Table. 11 Perturbation observer related parameters

PO8_25 Disturbance torque 0-100. 0 0 o Real time

compensation gain

Disturbance torque
P08-26 filtering time 0-25. 00 0.8 1ms
constant

Real time
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7. 3.5 Resonance suppression

If the servo system is too rigid and responds too fast, it may cause resonance in the
mechanical system. It can be improved by reducing the gain of the control loop. Without
reducing the gain, resonance suppression can also be achieved by using a low—pass filter
and a Notch filter
1. Resonance frequency detection

The resonance frequency of the mechanical system can be observed through the monitoring
item d26. 1. Fr
2. Torque command low-pass filter (P08-20)

The low—pass filter is used in the case when the vibration frequency is deviated, and
it can have a good performance when used at high frequencies. By setting the filter time
constant, it will attenuate resonance near the resonance frequency. However, the low—pass
filter will make the system phase lag, reduce the bandwidth, and reduce the phase margin
easily cause loop oscillation. Therefore, it can only be applied to high frequency vibration
applications.

Filter deadline frequency (Hz) = 1/ (2%pi%*p08-20(ms)*0. 001)

Table. 93 Torque command filter constant

PO8-20 Tprque command 0-95. 00 0.8 Ims Real time
filter constant

3. Notch filter

The Notch filter is used when the system resonance frequency is fixed. The trap can reduce
the mechanical resonance by reducing the gain at a specific frequency. After the trap is
set correctly, the vibration can be effectively suppressed. You can try to increase the servo
gain. There are 4 built—in traps in the servo. When P08-11 is set to 0, 4 sets of traps can
be started at the same time, and parameters can be entered manually.

A. Self-adaptive Notch mode

Through the self-adaptive Notch filter function module, the servo system will
automatically identify the current resonance frequency and automatically configure the Notch
parameters. Using instruction as following:

1. Set P0O8-11 to 1 or 2 according to the number of resonance points. When resonance occurs,
you can first set PO8-11 to 1 and turn on an adaptive trap. After gain adjustment, if new
resonance occurs, then set P08-11 to 2 to turn on 2 adaptive traps Device.

2. When the servo is running, the third and fourth sets of trap parameters will be
automatically updated, and the corresponding function code will be automatically stored
every 30 minutes. After the storage, the trap parameters will also be retained after power
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3. If the resonance is suppressed, it indicates that the adaptive Notch has achieved
its effect. After waiting for a period of stable operation of the servo, set P08-11 to O,

and the Notch parameters will be fixed to the last updated value. This operation can prevent
the malfunction of the servo operation, which causes the trap parameters to be updated to
the wrong value, but intensifies the vibration. If the vibration canNOt be eliminated for
a long time, please turn off the servo enable in time.

4. If the vibration canNOt be eliminated for a long time, please turn off the servo enable
in time.
If there are more than two resonance frequency points, the adaptive Notch filter canNOt meet
the demand, and the manual Notch filter can be used at the same time.

Table 94 Adaptive Notch filter mode selection

Setting range: 0-4

0: The third and fourth Notch parameters are NO longer
automatically updated and saved as current values. But allow
manual input

1: One adaptive Notch filter is effective, the third Notch
Adaptive filter parameters are automatically updated, and canNOt be
P08-11 Notch filter | entered manually

2: 2 adaptive Notches are effective, the third and fourth Notch
parameters are automatically updated, and canNOt be entered
manually

3: Only detect resonance frequency

4. Clear the third and fourth Notch parameters and restore to

factory settings

B. Set the trap parameters manually

1. The resonance frequency of the mechanical system can be observed by monitoring items
d26. 1. Fr, d28. 2. Fr.

2. Enter the resonance frequency observed in the previous step into the Notch parameters,
and enter the width level and depth level of the group of Notches at the same time.

3. If the vibration is suppressed, it means that the wave trap is working. You can continue
to increase the gain and repeat the previous 2 steps when new vibrations appear.

4. 1If the vibration canNOt be eliminated for a long time, please turn off the servo enable
in time.

C. Notch width class
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Notch width

Notch Width Grade =
Notch central frequency

The width of the Notch means the frequency bandwidth with an amplitude attenuation rate of
-3dB relative to the center frequency of the Notch

D. D.Depth class of trap

Output
Input

Notch Depth Grade =

When the depth level of the Notch is 0, the input is completely suppressed at the center
frequency; when the depth level is 100, the input can be completely passed at the center

frequency.

10 Depth0. Width4
g ==== Depth50. Width4
i m—smmemms DepthQ. Width8
== 3' [IdBI]-'= —-—---...,___h“h? - - ';:7 . ’_’--—---— p—
- 5 l;_'\. \ = rd .,,J!
Gain ™. \ / o
(db) — 10 \\ /l
\\ /
W
| / i
20 \ :
- i\[fi
25 i
—30
. 100 1000

Frequency (Hz)

FIG. 140 Frequency characteristics of Notch filter

Table 95:The relevant parameters of the Notch filter are shown in the table below:

Notch filterl Setting range: 50-5000, unit: Hz
otc 1 er
P08-30 frequen Center frequency of Notch 1
equenc
. Y When set to 5000, the trap is invalid
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Setting range: 0-20
Notch filterl & &

P08-31 Width Notch width level of Notch 1
Is the ratio of width to center frequency 1%
Setting range: 0-99
Notch depth level of Notch 1
The ratio relationship between input and
PO8-32 Notch filterl | output for the center frequency of the Notch

filter
The larger this parameter, the smaller the
depth of the Notch, the weaker the effect

Depth

The relevant parameters of the Notch filter are shown in the following table:

Table 96 The relevant parameters of the Notch filter
pog-1] | “elfradaptive Rotch 0-4 0 — | Real time
mode selection
P08-30 | Notch filter 1 frequency 50-5000 5000 HZ Real time
P08-31 Notch filter 1 width 0-20 2 - Real time
P08-32 Notch filter 1 depth 0-99 0 — Real time
P08-33 | Notch filter 2 frequency 50-5000 5000 HZ Real time
P08-34 Notch filter 2 width 0-20 2 — Real time
P08-35 Notch filter 2 depth 0-99 0 — Real time
P08-36 | Notch filter 3 frequency 50-5000 5000 HZ Real time
P08-37 Notch filter 3 width 0-20 2 - Real time
P08-38 Notch filter 3 depth 0-99 0 - Real time
P08-39 | Notch filter 4 frequency 50-5000 5000 HZ Real time
P08—-40 Notch filter 4 width 0-20 2 - Real time
P08—41 Notch filter 4 depth 0-99 0 - Real time

8 Parameter and Function

8.1 Parameter list

P0O0—xx Motor and drive parameters
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POl-xx Main control parameter
P02-xx Gain parameters
P03—xx Position parameters
P04-xx Velocity parameters
P05—xx Torque parameters
P06-xx I/0 parameters
PO8—xx Super function parameters
Table 12 Parameter list
Motor P00-00 Motor number 0-65535 2000 Stop & Re—power on
and Reset
Driver P00-01 Motor rated speed 1-6000 === rpm Stop & Re—power on
parame Reset
ter P00-02 Motor rated 0. 01-655. 35 === N. M Stop & Re—power on
torque Reset
P00-03 Motor rated 0. 01-655. 35 === A Stop & Re—power on
current Reset
P00-04 Motor inertia 0. 01-655. 35 === kg. cm? Stop & Re—power on
Reset
P00-05 Motor pole pairs 1-31 —= Polar Stop & Re—power on
logarit Reset
hm
P00-07 encoder selection 0-3 — — Stop & Re—power on
Reset
P00-08 Line-saving 0-1 - - Stop & Re—power on
incremental Reset
encoder
P00-09 Absolute encoder 0-1 === === Stop & Re—power on
type Reset
P00-10 Incremental 0-65535 - Stop & Re—power on
encoder lines Reset
P00-11 Incremental 0-65535 - Stop & Re—power on
encoder Z pulse Reset
electrical angle
. Stop &
D Rotor initial _— ~ 10 R Re—power on
angle 1
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Stop &
Rotor initial Re—power on
P00-13 0-360 === 1° Reset
angle 2
Stop &
Rotor initial Re—power on
P00-14 0-360 === 1° Reset
angle 3
Stop &
Rotor initial Re—power on
P00-15 0-360 === 1° Reset
angle 4
Rotor initial Stop &
P00-16 0-360 — 1° Re—power on
angle 5 Reset
Rotor initial Stop &
Re—power on
P00-17 angle 6 0-360 — 1° Reset
Display settings Running
Re—power on
P00-20 on power—on | 0—100 100 - &
interface setting
Communication Stop &
P00-21 baud rate 0-3 0 === reset Re—power on
RS232
Stop & | Re—power on
P00-23 Slave address 0-255 1 -
reset
Stop & | Re—power on
P00-25 check way 0-3 1 ===
reset
brake resistor
. Stop & | Re—power on
P00-30 setting 0-2 === ==
reset
Running
extra brake i
P00-31 . 0-65535 —= 10w & Real time
resistor power .
setting
Stop &
Extra brake Re—power on
P00-32 . 0-1000 — 1Q reset
resistor value
. Stop &
Over—heating Re—power on
P00-40 . 0-1 1 - reset
protection
Stop &
power off Re—power on
P00-41 . 0-1 1 -— reset
protection
Main Stop &
control mode .
contro | P01-01 . 0-6 0 — reset Real time
setting
1
parame | P01-02 Automatically 0-2 2 === Running | Real time
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ter

tuning mode in &
real time setting
automatically Running
P01-03 tuning rigidity | 0-31 13 == & Real time
in real time setting
. . Running
rotor inertial
P01-04 . 0-100. 00 1 1 time | & Real time
ratio .
setting
control mode Running
P01-10 after over travel | 0-1 1 - & Real time
setting
Dynamic brake Running
P01-20 delay 0-250 50 1ms & Real time
setting
disable dynamic .
Running
brake when power
P01-21 0-1 1 - & Real time
off .
setting
disable  dynamic .
Running
brake when servo
P01-22 0-1 1 === & Real time
OFF .
setting
disable  dynamic .
Running
brake when
P01-23 . 0-1 1 === & Real time
alarming .
setting
Disable  dynamic .
Running
brake when over
P01-24 0-1 1 - & Real time
travel '
setting
brake command - .
Running
Servo .
P01-30 OFF delay (brake | 0-255 50 Ims . Real time
Setting
ON delay)
brake output Running
P01-31 speed limitation | 0—-3000 100 lrpm & Real time
setting
servo OFF brake Running
P01-32 command waiting | 0-255 50 1ms & Real time
time setting
out of control Running
P01-40 0-1 1 — Real time
check ENA &
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setting
position control Running &
P02-00 0-3000. 0 48. 0 1/S Real time
gain 1 setting
position control Running &
P02-01 0-3000. 0 57.0 1/S Real time
gain 2 setting
speed feed—forward Running &
P02-03 0-100. 0 30.0 1.0% Real time
gain setting
Speed feed—forward
Running &
P02-04 smooth constant 0-64. 00 0.5 1ms Real time
setting
Running &
P02-10 speed ratio gain 1 1. 0-2000. 0 27.0 1Hz Real time
setting
Speed integral
Running &
P02-11 constant 1 0. 1-1000. 0 10.0 1ms Real time
setting
Fake differential
Running &
P02-12 feed—forward control | 0-100.0 100. 0 1.0% Real time
setting
ratio 1
speed ratio gain 2 Running &
P02-13 1. 0-2000. 0 27.0 1Hz Real time
setting
Speed integral Running &
P02-14 0. 1-1000. 0 1000. 0 1ms Real time
Gain constant 2 setting
paremete Fake differential
Running &
r P02-15 feed—forward control | 0-100.0 100. 0 1.0% Real time
setting
ratio 2
Speed integral error Stop &
P02-16 limit value 0-32767 25000 == Reset Real time
Torque feed—forward Running &
P02-19 0-30000 0 1.0% Real time
gain setting
Torque feed—forward
Running &
P02-20 smooth constant 0-64. 00 0.8 1ms Real time
setting
Running &
P02-30 Gain switching mode | 0-10 7 -— Real time
setting
Gain switching grade Running &
P02-31 0-20000 800 -— Real time
setting
Running &
P02-32 Gain switching lag 0-20000 100 -— Real time
setting
Gain switching delay Running &
P02-33 0-1000. 0 10.0 1ms Real time
setting
P02-34 Position gain | 0-1000. 0 10.0 1ms Running & | Real time
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switching time setting
Mode switch
Running &
P02-40 selection 0-4 0 === Real time
setting
Mode switch
Running &
P02-41 selection 0-20000 10000 == Real time
setting
Torque command added Running &
P02-50 -100. 0-100. 0 0 1.0% Real time
value setting
Ccw torque Running &
P02-51 -100. 0-100. 0 0 1.0% Real time
compensation setting
Reverse torque Running &
P02-52 -100. 0-100. 0 0 1.0% Real time
compensation setting
Source of location
Stop &
P03-00 command 0-1 0 — Real time
Reset
Instruction pulse Stop &
P03-01 mode 0-3 1 == Reset Real time
Instruction Pulse Stop &
P03-02 Input Terminal =1 0 === Reset Real time
Stop &
Instruction Pulse
Reset
P03-03 Inversion 0-1 0 -— Real time
Shutdown
Position settings
al Position Pulse Running &
paramete | P03-04 filtering () 2 = settingRu | Real time
r n settings
Positioning
Running &
P03-05 completion criteria | 0-2 1 = Real time
setting
Location complete
Encoder Running &
P03-06 range 0-65535 100 Real time
unit setting
Position Feedback Stop &
P03-07 format 0-1 0 === Reset Real time
Number of
Running & | Re—power on
P03-09 instruction pulses | 0-65535 0 Pulse
setting
per turn of motor
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Electron Gear 1
Running & | Re—power on
P03-10 molecule 1-65535 8192 =
setting
Running &
Electronic gear 1 Re—power on
P03-11 1-65535 625 = settingRu
DeNOminator Power cycle up
n settings
Electron Gear 1 is
Running & | Re—power on
P03-12 16-bit higher 0-32767 0 —
setting
Excessive position
Command Running &
P03-15 deviation setting 0-65535 30000 Real time
unit setting
Position Instruction
smoothing filter
Running &
P03-16 time 0-1000. 0 0 1ms Real time
setting
constant
Position loop
Running &
P03-20 feedback 0-1 0 == Real time
setting
Stop &
Encoder crossover
P03-21 0-1 1 == Reset Real time
output enable
Increment encoder
output pulse
frequency division Running &
P03-22 1-65535 1 — Real time
ratio setting
molecule
Increment encoder
output pulse
Running &
P03-23 frequency division | 1-65535 1 === Real time
setting
ratio
deNOminator
Absolute number of
output pulses per Running &
P03-25 0-60000 2500 === Real time
revolution of the setting
motor
Stop &
Linear encoder
P03-30 0-1 0 — Reset Real time
inversion
Linear encoder Z Stop &
P03-31 0-1 1 - Real time
pulse polarity Reset
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Stop &
Source of output
P03-40 0-1 0 == Reset Real time
pulse
Stop &
Output A pulse
P03-42 0-1 1 == Reset Real time
polarity
Digital Position Stop &
P03-45 Instruction caching | 0-1 0 = Reset Real time
mode
Maximum speed of
motor at digital
Running &
P03-46 position 0-6000 1000 - Real time
setting
command run time
P03-50 The Gantry function Stop &
enables 0-1 0 == Reset Real time
P03-51 The input signal of Stop &
Gantry function is | 0-1 0 === Reset Real time
reversed
P03-52 Number of feedback Stop &
pulses per turn of 0-65535 10000 === Reset Real time
Gantry Motor
P03-53 Gantry function
position deviation Running &
0-65535 10000 -— Real time
too setting
large settings
P03-55 Gantry proportional
Running &
gain 0-200 10 = Real time
setting
P03-60 Origin regression Stop &
enable control 0-6 0 — Reset Real time
P03-61 Origin regression Stop &
model 0-9 0 === Reset Real time
P03-65 High speed searching Running &
0-3000 100 = Real time
for origin switch setting
P03-66 Low speed searching Running &
0-1000 10 === Real time
for origin switch setting
P03-67 Search origin switch Running &
0-5000 0 == Real time
acceleration and setting
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deceleration time
P03-68 Maximum time limit Running &
0-10000 0 = Real time
for searching origin setting
P03-69 H Mechanical Origin Running &
0-65535 0 = Real time
Offset H setting
P03-70 Mechanical Origin
Running &
Offset L 0-65535 1000 = Real time
setting
Speed instruction Stop &
P04-00 source 0-3 0 - Reset Real time
Speed instruction Stop &
P04-01 Analog counter 0-1 0 -— Reset Real time
Digital speed given Running &
P04-02 -6000—6000 0 1rpm Real time
value setting
Zero speed position
Running &
P04-03 clamp function 0-1 0 -— Real time
setting
Zero speed position
clamp speed Running &
P04-04 0-6000 30 lrpm Real time
threshold setting
Overspeed alarm Running &
Speed P04-05 0-6500 6400 lrpm Real time
value setting
paramete
Forward speed limit Running &
r P04-06 0-6000 5000 lrpm Real time
setting
Reverse speed limit Running &
P04-07 0-6000 5000 1rpm Real time
setting
Zero velocity
Running &
P04-10 detection value 0-200.0 2 lrpm Real time
setting
Rotation detection
Running &
P04-11 value 0-200.0 30 lrpm Real time
setting
Consistent range of
Running &
P04-12 velocity 0-200.0 30 lrpm Real time
setting
Acceleration time Running &
P04-14 0-10000 0 Real time
1ms/1000 | setting
Deceleration time rpm Running &
P04-15 0-10000 0 Real time
setting
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Internal setting | 0-6000
Running &
P04-30 speed 1 0 lrpm Real time
setting
Internal setting lrpm
Running &
P04-31 speed 2 -6000—6000 0 Real time
setting
Internal setting lrpm
Running &
P04-32 speed 3 -6000—6000 0 Real time
setting
Internal setting lrpm Running &
P04-33 -6000—6000 0 Real time
speed 4 setting
Internal setting lrpm Running &
P04-34 -6000—6000 0 Real time
speed 5 setting
Internal setting lrpm
Running &
P04-35 speed 6 -6000—6000 0 Real time
setting
Internal setting 1rpm
Running &
P04-36 speed 7 -6000—6000 0 Real time
setting
Internal setting lrpm
Running &
P04-37 speed 8 -6000—6000 0 Real time
setting
Torque instruction Stop &
P05-00 source 0-3 0 == Reset Real time
Inverse Torque
Stop &
P05-01 instruction analog 0-1 0 == Real time
Reset
Torque mode speed Running &
P05-02 0-6000 1000 1rpm Real time
limit given value setting
Torque limiter Stop &
P05-05 0-1 0 -— Real time
source Reset
AR —
Torque limit check
5 Running &
P05-06 out delay 0-10000 0 ms Real time
setting
Internal Forward Running &
P05-10 0-300. 0 200. 0 1.0% Real time
Torque limit setting
Internal reverse Running &
P05-11 0-300. 0 200. 0 1.0% Real time
torque limit setting
External Positive Running &
P05-12 0-300. 0 100. 0 1.0% Real time
Torque limit setting
External Reverse Running &
P05-13 0-300. 0 100. 0 1.0% Real time
torque limit setting
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DI1 Effective level
Running & | Re—power on
P06-00 of input port 0-4 0 ===
setting
DI1
DI1 input port
Running & | Re—power on
P06-01 function selection | 0-18 1 ==
setting
(Servo ON)
DI2 input port
function Running & | Re—power on
P06-02 0-4 0 N
selection (alarm setting
clear)
DI2 input port
function Running & | Re—poweron
P06-03 0-18 2 N
selection (alarm setting
clear)
DI3 Effective level Running & | Re—poweron
P06-04 0-4 0 =
of input port setting
DI3 input port
function selection Running & | Re—poweron
P06-05 0-18 3 =
(forward setting
overtrip)
1/0 DI4 input port Running & | Re—poweron
P06-06 0-4 0 ===
Paramete effective level setting
r DI4 input port
function selection Running & | Re—poweron
P06-07 0-18 4 N
(reverse setting
overtrip)
DI5 Effective level Running & | Re—poweron
P06-08 0-4 0 N
of input port setting
DI5 input port
function
selection (Default: Running & | Re—poweron
P06-09 0-18 7 -—
Forward torque setting
external torque
limit)
DI6 Effective level Running & | Re—poweron
P06-10 0-4 0 =
of input port setting
DI6 input port
function selection
(Default: Running & | Re—poweron
P06-11 0-18 8 =
External torque setting
limit on reverse
side)
P06-12 DI7 Effective level | 0-4 0 - Running & | Re—poweron
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of input port setting

D17 input port

function
Running & | Re—poweron
P06-13 selection (Default: | 0-18 5 ===
setting
function model
change)
DI8 Effective level Running & | Re—poweron
P06-16 0-4 0 N
of input port setting
D17 input port
function selection Running & | Re—poweron
P06-17 0-18 16 N
(Default:position setting
instruction clear)
DO1 Valid level of Running & | Re—poweron
P06-20 0-1 1 N
output port setting

DO1 Function change
Running & | Re—poweron

P06-21 of output port 0-11 3 - .
setting
(fault: serve ready)
D02 Valid level of Running & | Re—poweron
P06-22 0/1 1 ===
output port setting

D02 Function change
Running & | Re—poweron

P06-23 of output port | 0-11 2 ===
setting
(fault: brake open )
D03 Valid level of Running & | Re—poweron
P06—24 0/1 1 ===
output port setting

D03 Function change

of
Running & | Re—poweron
P06-25 output port | 0-11 1 -
setting

(fault:Alarm output)

D04 Valid level of Running & | Re—poweron
P06-26 0/1 1 .

output port setting

D04 Function change

of output port Running & | Re—poweron
P06-27 0-11 4 N

(fault:position setting

completed)

DO5 Valid level of Running & | Re—poweron
P06-28 0/1 1 ===

output port setting

D05 output port

function selection Running & | Re—poweron
P06-29 0-11 8 =

(torque limit setting

detection)

Speed analog command Running &
P06-40 10-2000 500 1rpm/V Real time

input gain setting
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Speed analog command Running &
P06-41 0-65535 0.8 1ms Real time
filter constant setting
Speed analog command | —10. 000 Running &
P06-42 0 1V Real time
offset —10. 000 setting
Torque analog Running &
P06-43 0.0-100. 0 10 % Real time
command gain setting
Torque analog
Running &
P06-44 command filter | 0-64. 00 0.8 1ms Real time
setting
constant
Torque analog | —10. 000 Running &
P06-45 0 1V Real time
command offset —10. 000 setting
Speed analog
Running &
P06-46 instruction dead | 0-10. 000 0 1v Real time
setting
zone
Torque analog
Running &
P06-47 instruction dead | 0-10. 000 0 1v Real time
setting
zone
Load rotation
Running &
P08-01 routine 0-1 0 == Real time
setting
identification mode
Inertia
Running &
P08-02 identification 100-2000 800 lrpm Real time
setting
maximum speed
Inertia
identification Running &
P08-03 20-800 100 1ms Real time
acceleration and setting
deceleration time
Wait time after
Advanced single inertia Running &
P08-04 50-10000 1000 1ms Real time
function identification setting
paramete is completed
rs The number of motor
rotations required Running &
P08-05 1.33 ring B Real time
to complete a single setting
inertia
Adaptive Notch mode Running &
P08-11 0-4 0 === Real time
selection setting
Torque command Running &
P08-20 0-25. 00 0.8 1ms Real time
filter constant setting
Disturbance torque
Running &
P08-25 compensation gain 0-100.0 0 % Real time
setting
P08-26 Disturbance torque | 0-25. 00 0.8 1ms Running & | Real time
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filtering time setting
constant
Notch Filter 1
Running &
P08-30 frequency 50-5000 5000 HZ Real time
setting
Notch Filter 1 width Running &
P08-31 0-20 2 = Real time
setting
Running &
P08-32 Notch Filter 1 depth | 0-99 0 === Real time
setting
Notch Filter 2 Running &
P08-33 50-5000 5000 HZ Real time
frequency setting
Running &
P08-34 Notch Filter 2 width | 0-20 2 - Real time
setting
Running &
P08-35 Notch Filter 2 depth | 0-99 0 === Real time
setting
Notch Filter ) Running &
P08-36 50-5000 5000 HZ Real time
frequency setting
Running &
P08-37 Notch Filter 3 width | 0-20 2 -— setting Real time
Running &
P08-38 Notch Filter 3 depth | 0-99 0 === Real time
setting
Notch Filter 4 Running &
P08-39 50-5000 5000 HZ Real time
frequency setting
Running &
P08-40 Notch Filter 4 width | 0-20 2 == Real time
setting
Running &
P08-41 Notch Filter 4 depth | 0-99 0 === Real time
setting

8. 2 Parameter Description

8.2.1 P0O0—XX motor and driver parameter

Table 13 PO0-XX motor and driver parameter

Default set
P00-00 motor number 0: PO-01 to P0-17 is available
2000: Absolute encoder, P0-01 to P0-05 identified by driver
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rated speed Set range: 176000 rpm; unit: rpm;
P00-01
default value
Set range 0.01-655.35 N.m;unit: N.M
P00-02 rated torque
default value
Set range: 0.01-655.35A, unit: A
Rated current
P00-03 Default value
) ] Set range: 0.01-655.35kg. cm*; unit: kg.cm?
P00-04 Rotor inertia
Default value
Pole pairs Set range:1-31 pairs; wunit: opposite
P00-05 P ¢ P op
Default value
Range: 0-3
Encoder option | 0&l: incremental encoder
P00-07
2: Single—turn absolute encoder
3: Multi—turn absolute encoder
Line—saving
. Range: 0-1
incremental
P00-08 0: NOn line—saving;
encoder . )
1: line-saving;
Absolute Range: 0-1
P00-09 encoder 0: Tamagawa encoder
1: Nikon encoder
Incremental
P00-10 ] Default set
encoder lines
incremental
encoder 7
P00-11 pulse electric | Default set
angle
Rotor initial | Default set
P00-12
angle 1
Rotor initial
P00-13 Default set
angle 2
Rotor initial
P00-14 Default set
angle 3
Rotor initial
P00-15 Default set
angle 4
Rotor initial
P00-16 Default set
angle 5
Rotor initial
P00-17 Default set
angle 6
PO0-20 Display Set range:0-100; Default:100. Set by customer
settings on It shows operation status while driver power—on if set value to 100. Other
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power—on parameter refer to 8.3 chapter.
interface For example: If want driver show dO08.F.SP, please set value to 8.
RS232 Set range: 0-3; Default:2
communication | Choose baud rate to communicate with PC: 0: 9600
P00-21 baud rate 1: 19200
selection 2: 57600
3: 115200
. Set range: 0-255; Default:1;
P00-23 slave station . . .
Set according to device required
Setting range 0-3, default 1
0: NO parity, 2 stop bits
Check way ) ]
P00-25 1: Even parity, 1 stop bit
2: odd parity, 1 stop bit
3: NO parity, 1 stop bit
Braking
. Set range: 0-2.
resistor L .
P00-30 . 0: inside resistor.
setting . . . .
1: use outside resistor. 2: NO braking resistor.
Outsider Setting range: 0-65536, Unit: 10W.
P00-31 braking Set value according to outsider braking resistor. For example: set 4,
resistor power | it means resistor power is 40W.
Outsider . .
. Setting range :0-1000 Unit: ohm.
P00-32 braking . . . .
. Set value according to outsider braking resistor
resistor value
Over
temperature Setting range: 0-1
P00-40 ) . )
protection 0: Close over temperature protection 1: Open over temperature protection
setting
Control power
failure Setting range: 0-1
P00—41 protection 0: turn off the power—off protection function of the control power supply
settings 1: Turn on the power—off protection function of the control power supply

8.2.2 POl-xx main control parameter

Table 14 POl-xx main control parameters
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Default set
P00-00 motor number | 0: P0-01 to PO-17 is available
2000: Absolute encoder, P0-01 to P0O-05 identified by driver
rated speed Set range: 176000 rpm; unit: rpm;
P00-01 P 8 P P
default value
Set range 0.01-655.35 N.m;unit: N.M
P00-02 rated torque
default value
Rated current | Set range: 0.01-655.35A, unit: A
P00-03
Default value
Set range: 0.01-655. 35kg. cm*; unit: kg.cm?
P00-04 Rotor inertia | Default value
Pole pairs Set range:1-31 pairs; unit: opposite
P00-05 p g p pp
Default value
Range: 0-3
Encoder option | 0&l: incremental encoder
P00-07
2: Single—turn absolute encoder
3: Multi—turn absolute encoder
Line—saving
) Range: 0-1
incremental . )
P00-08 0: NOn line-saving;
encoder . .
1: line-saving;
Absolute Range: 0-1
P00-09 encoder 0: Tamagawa encoder
1: Nikon encoder
Incremental
P00-10 ] Default set
encoder lines
incremental
encoder 7 Default set
P00-11
pulse electric
angle
Rotor initial | Default set
P00-12
angle 1
Rotor initial
P00-13 Default set
angle 2
Rotor initial
P00-14 Default set
angle 3
Rotor initial
P00-15 Default set
angle 4
Rotor initial
P00-16 Default set
angle 5
Rotor initial
P00-17 Default set
angle 6
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Display
. Set range:0-100; Default:100. Set by customer
settings on . . . .
It shows operation status while driver power—on if set value to 100. Other
P00-20 power—on
. parameter refer to 8.3 chapter.
interface .
For example: If want driver show dO08.F.SP, please set value to 8.
RS232 Set range: 0-3; Default:2
communication | Choose baud rate to communicate with PC: 0: 9600
P00-21 baud rate 1: 19200
selection 2: 57600
3: 115200
. Set range: 0-255; Default:1;
P00-23 slave station . . .
Set according to device required
Setting range 0-3, default 1
0: NO parity, 2 stop bits
Check way ] ]
P00-25 1: Even parity, 1 stop bit
2: odd parity, 1 stop bit
3: NO parity, 1 stop bit
. Set range: 0-2.
Braking o .
. 0: inside resistor.
P00-30 resistor . . . )
. 1: use outside resistor. 2: NO braking resistor.
setting
Outsider Setting range: 0-65536, Unit: 10W.
P00-31 braking Set value according to outsider braking resistor. For example: set 4,
resistor power | it means resistor power is 40W.
Outsider Setting range :0-1000 Unit: ohm.
P00-32 braking Set value according to outsider braking resistor
resistor value
Over )
Setting range: 0-1
temperature ) .
P00-40 . 0: Close over temperature protection 1: Open over temperature protection
protection
setting
protection
settings if | Setting range: 0-1
P00-41 control power | 0: turn off the power—-off protection function of the control power supply
failure 1: Turn on the power—off protection function of the control power supply
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8.2.3 P02-xx Gain assorted parameter

Table 100 P02-XX Gain parameter

Para L

code Name Description
Setting range: 0-3000.0, unit: 1 /S
Position loop regulator scale gain. The larger the
parameter value set, the higher the gain ratio is, the

P02-0 | Position greater the stiffness is, the smaller the position

0 control gain 1 tracking error will be, and the faster the response.
However, too large a parameter can easily cause
vibration and overshoot.

This parameter is for steady state response.
Setting range: 0-3000.0, unit: 1 / S

Position loop regulator scale gain. The larger the
parameter value set, the higher the gain ratio is, the

P02-0 | Position greater the stiffness is, the smaller the position

1 control gain2 tracking error will be, and the faster the response.
However, too large a parameter can easily cause
vibration and overshoot.

This parameter is for dynamic response.

Setting range: 0-100.0, unit: 1.0%

The feedforward gain of the speed loop. The larger the
Speed parameter value set, the smaller the system position

Poz-0 feedforward tracking error and the faster the response. However,

3 gain if the feedforward gain is too large, the position
loop of the systemwill be unstable, which will easily
cause overshoot and vibration.

Setting range: 0-64.00, unit: ms
Speed
This parameter is used to set the speed loop

P02-0 | feedforward
feedforward filtering time constant. The larger the

4 smoothing
value set, the larger the filtering effect, but at the

constant
same time the phase lag increases.
Setting range: 1.0-2000.0, unit: Hz
The larger the speed proportional gain is, the larger
the servo stiffness is and the faster the speed
1Speed response is. However, if it is too large, it is easy
poz-1 proportional to generate vibration and NOise.

0 gain 1 Under the condition that the system does NOt
oscillate, increase this parameter value as much as
possible.

This parameter is for a static response.
Setting range: 1.0-1000, Unit: ms.
Speed regulator integration time constant. The

P02-1 | Speed integral | smaller the setting value, the faster the integration

1 constant 1 speed, the greater the stiffness, and the vibration
is too easy to produce NOise if it is too small.
When the system does NOt oscillate, reduce this
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parameter value as much as possible.
This parameter is for steady state response.
Setting range: 0-100.0, unit: 1.0%
When set to 100. 0%, the speed loop adopts PI control,
Pseudo—differe and the dynamic response is fast; when set to 0, the
POZ-1 ntial speed loop integral effect is obvious, which can
5 feedforward filter low-frequency interference, but the dynamic
control response is slow.
coefficient 1 By adjusting this coefficient, the speed loop can have
a better dynamic response, and it can increase the
resistance to low—frequency interference.
Setting range: 1.0-2000.0, unit: Hz
The larger the speed proportional gain is, the larger
the servo stiffness is and the faster the speed
speed . e . Q
P02-1 . response is. However, if it is too large, it is easy
proportional . . .
3 9 to generate vibration and NOise.
galn . \ . .
Under the system has NO vibration, increase this
parameter value as much as possible.
This parameter is for dynamic response.
Setting range: 1.0-1000.0, unit: ms
Speed regulator integration time constant. The
smaller the setting value, the faster the integration
P02-1 | Speed integral | speed, the greater the stiffness is, and the vibration
4 constant 2 is too easy to produce NOise if it is too small.
Under the system has NO vibration, reduce this
parameter value as much as possible.
This parameter is for dynamic response.
Setting range: 0-100.0, unit: 1.0%
When set to 100. 0%, the speed loop PI control, and the
. dynamic response is fast; when set to 0, the speed loop
Pseudo-differe . . . . .
tink integral effect 1is obvious, which can filter
ntia
P02-1 low—frequency interference, but the dynamic response
feedforward .
5 is slow.
control L . L
o By adjusting this coefficient, the speed loop can have
coefficient 2 . . .
a better dynamic response, and at the same time, it
can 1increase the resistance to low—frequency
interference.
Speed integral .
P02-1 L Setting range: 0-32767
error limit . L
6 Speed integral error limit value
value
Setting range: 0-30000, unit: 1.0%
Torque . .
P02-1 Set the current loop feedforward weighting value.
feedforward . . .
9 . This parameter adds the current loop after weighting
gain . .
the differential of the speed command.
Torque . .
Setting range: 0-64.00, unit: ms
P02-2 | feed-forward . .
. This parameter is used to set the torque feedforward
0 smoothing . . .
filtering time constant.
constant
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P02-3

P02-3

Gain

mode

Gain

mode

switching

switching

Setting range: 0-10

The condition to set the 1st and 2nd gain switching

mode

valu | Switchin Remark

€ g
conditio
n

0 fix to | P02-00. P02-10. P02-11. P02-12
the 1st
gain

1 fix to | P02-01. P02-13. P02-14. P02-15
the 2nd
gain

2 Use DI | Need to set the DI port to 9 (gain
input switching input)
switchin | Invalid: first gain
g Effective: second gain

3 Big When the torque command 1is
torque greater than the threshold
command (determined by P02-31 and
value P02-32), it switches to the

second gain. When it is less than
the threshold and exceeds the
P02-33 delay setting, it
switches to the first gain

4 Speed When the speed command change is
command greater than the threshold
changes a | (determined by P02-31 and
lot P02-32), it switches to the

second gain. When it is less than
the threshold and exceeds the
P02-33 delay setting, it
switches to the first gain

5 Big speed | When the speed command is greater
command than the threshold (determined
value by P02-31 and P02-32), it

switches to the second gain. When
it is less than the threshold and
exceeds the P02-33 delay
setting, it switches to the first
gain.

6 Large When the position deviation is
position | greater than the threshold
deviatio (determined by P02-31 and
n P02-32), switch to the second

gain. When it is less than the
threshold and exceeds the P02-33
delay setting, it switches to the
first gain.
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7 There is | Switch to the second gain when
position | there is a position command. When
command the position command ends and the

P02-33 delay setting is
exceeded, it switches to the
first gain.

8 Incomple | Switch to the second gain when
te positioning is NOt completed.
position | When the positioning is
ing completed and the P02-33 delay

setting is exceeded, it switches
to the first gain

9 Actual Switch to the second gain when
speed 1is | the actual speed is greater than
big the threshold (determined by

P02-31 and P02-32). When it is
less than the threshold and
exceeds  the P02-33  delay
setting, it switches to the first
gain.

10 With Switch to the second gain when
position | there is a position command. When
command + | there is NO position command and
actual the actual speed is less than the
speed threshold (determined by P02-31

and P02-32), and when the delay
setting of P02-33 is exceeded, it
switches to the first gain

Setting range: 0-20000

Judgment threshold when gain is switched

P02-3 | Gain switching . .
i ) | Torque unit: 1000bit = 25% of rated torque
eve
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Setting range: 0-20000
. . . Hysteresis level at gain switching
P02-3 | Gain switching . .
. Torque unit: 1000bit = 25% of rated torque
2 hysteresis . .
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Setting range: 0-1000.0, unit: ms
P02-3 | Gain switching | When switching from the second gain to the first gain,
3 delay the time from when the trigger condition is met to the
actual switching
L . Setting range: 0-1000.0, unit: ms
P02-3 | Position gain . o . .
. . . Time for position control gain 1 to smoothly switch
4 switching time o .
to position control gain 2
Setting range: 0-4
P02-4 | Mode switch | Set the conditions of speed loop PI control and P
0 selection control
| val | Judge Remark
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ue condition

0 Torque When the torque command 1is
command less than  P02-41, the
threshold is set to PI
control, while it is bigger
than P02-41, then set to P

control.

1 Speend When the speed command is less
command than P02-41, the threshold is
set to PI control. If the
speed command is greater than
P02-41, the threshold is set

to P control.

2 Accelerati | When the acceleration is less
on than P02-41, the threshold is
set to PI control. If the
acceleration is greater than
P02-41, the threshold is set

to P control.

3 Position When the position deviation
deviation is less than P02-41, the
threshold is set to PI
control. If the position
deviation 1is greater than
P02-41, the threshold is set

to P control.

4 Modeless Speed loop maintains PI

switch control and NO longer

switches

P02-4

Mode switch

level

Setting range: 0-20000

Set the threshold for switching

Torque unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm

Position unit: 131072bit per revolution

P02-5

Torque command

added value

Setting range: —100.0-100, unit: 1.0%
Valid in position control mode. This value is
superimposed on the torque reference value and is used

for vertical axis static torque compensation.

P02-5

Forward torque

compensation

Setting range: —100.0-100.0, unit: 1.0%
Valid in position control mode. For compensating

forward static friction

P02-5

Reverse torque

compensation

Setting range: —100.0-100.0, unit: 1.0%
Valid in position control mode. Used to compensate

reverse static friction
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8. 2.4 P03—xx P03—xx Position parameters

Chart 101 P03-XX Position parameter

Para L
Name Description
code
Source of
L. 0: pulse command
position . . . . .
P03-00 1: Given the number, use it when communicating with
command
control
0: Quadrature pulse command (90° phase difference
Command pulse | two—phase pulse)
P03-01 . .
mode 1: Directiont+ pulse command
2or 3:Double pulse command (CW+CCW)
Instruction . . \
Use to specify the pulse input port in the CN1 port
Pulse Input
P03-02 . 0: low speed pulse port
Terminal .
1: high speed pulse port
Used to adjust the direction of the pulse instruction
Instruction count
P03-03 .
Pulse Inversion | 0: Normal
1: In The Opposite Direction
Set range : 0-3 Unit: us
0: 0. 1luso.
Position Pulse | 1: 0.4us
P03-04 . ]
filter setting 2: 0.8us
3: 1.6us.
0:0utput when position deviation is less than P03-06
setting value
Positioning 1: Output when position is given, and output when
P03-05 completion position deviation is less than P03-06 setting value
criteria 2: Output when position is given (after filtering) ,
and output when position deviation is less than P03-06
setting value
Set range:0-65535 Unit: encoder unit
Use to set a threshold value for positioning
PO3-06 Location completion output. When the absolute value motor is
complete range used, the encoder is calculated at 131072 bit per
turn. Using incremental encoder motor, each turn is
calculated by the number of encoder lines * 4.
L Set range:0-1
Position
P03-07 0: Incremental format
feedback format .
1: Multi-loop absolute value format
Number of | Setting range: 0-65535
P03-09 instruction Absolute encoder motor is effectively used to set
pulses per turn | motor rotation number of instructions pulse. When
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of motor this parameter is set to 0, P03-10 and PO3-11 are valid
When absolute value motor is used, see example of
calculation method of electronic gear ratio

Electron Gear 1 . . .

P03-10 Calcgdation formula of electromggc gear ratio of
molecule . € I.

incremental modssi
[ o—l
e : T N ——)
Electronic gear .

P03-11 NOte: 20BThe molecule of encoder is 131072

1 DeNOminator .
17B The molecule of encoder is 160000
Electron Gear 1 | Set range :0-32767

P03-12 molecular high | Use this can expand the Electronic gear ratio

position Molecule value=P03-12%10000+P03—-10

L Setting range: 0-65535, Unit: Instruction Unit * 10
Position L

L set the number of pulse to allow deviation, more than
deviation . .

P03-15 . . the set value will alarm. EXAMPLE: Setting a value of
setting 1s too . L.
bi 20, the drive alerts Al. 501 when the follow deviation

18 ™. . .
exceeds 20 * 10(position deviation is too large)
Position . . . .
. Setting range: 1000, in Ms Setting time constant of
Instruction L . . . .

P03-16 . position instruction smoothing filter
smoothing
filter constant

o Setting Position Feedback Source
Position

P03-20 0: Encoder

feedback source
1: Raster scale
Encoder Setting CN1 port if it has function of Encoder

PO3-21 frequency frequency division output enable:
division output | 0: close enable
enable 1: open enable
Increment
encoder output . )

When using incremental encoder, set the number of

P03-22 pulse frequency

L . output pulses of cNI port

division ratio

P03-23 should be less than or equal to p03-22,
molecule .

calculation formula:

Molecule € x4

Delta encoder | . Dwemwe 77
output pulse P: Desired output A, B pulses per revolution

P03-23 T e o A b o aon s 0

frequency G o Cxd 2500 x4 5
P x4 500 x 4 1
divider
Absolute number | Set Range: 0-60000
of output | Set absolute value motor rotation around, A, B

P03-25 pulses per | frequency pulse output number. EXAMPLE: set the value
revolution of | of 2048, then each rotation of the motor, A and B
the motor signal output 2048 pulses
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Set the grating ruler Input A, b phase sequence is
reversed
P03-30 LINEAR encoder
NO
yes
. Set the effective level of grating ruler input Z
Polarity of Z .
signal
P03-31 pulse of linear
0: low level
encoder .
1: High level
Set CN1 terminal in the frequency-division Output
Signal Source 0: Pulse output, alarm NOt output
Output pulse
P03-40 1: Motor output
source
2: Pulse Output
3: Grating Ruler
Set CN1 TERMINAL FREQUENCY OUTPUT SIGNAL Z effective
Output Z pulse
P03-42 level 0: Low Level
Polarity .
1: High Level
Digital Setting range: 0-1
PO3-45 quantity 0: NO caching (immediate execution)
instruction 1: CACHING (new data executed after last data
cache mode execution)
Maximum  speed
of motor at .
o Setting range: 0-6000
digital . o
P03-46 o Sets the maximum speed of the motor when the Digital
position
Position Command runs
command run
time

8. 2.5 P04—xx

Speed parameter

Chart P04-XX speed parameter

Para L
Name Description
code
0: External Analog Instruction
Speed . ) )
P04-0 | . ) 1: Digital Instruction (Parameter Setting)
instruction L. . . .
0 2: Digital Instruction (Communication)
source . . .
3: Internal Multiple instruction sets
The polarity relation used to adjust analog quantity
Speed is
P04-0 | . .
{ instruction 0: Normal
analog reverse 1: Polarity is reversed
o Setting range:—-6000-6000, Unit: rpm
P04-0 | Digital speed . .
. when P04-00 is set to 1, P04-02 is the speed control
2 given value .
setting
PO4=0 Zero speed | 0: NOn—position Clamp Function
3 position clamp | 1: Position Clamp function
function When speed control mode is applied and the following
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conditions are met, enter Position lock mode
A: P04-03 set to 1
B: Speed instruction absolute value less than P04-04
SET THRESHOLD C: External Input Port function set to
10(zero fixed) and in input valid state
PO4-0 Zero speed | JSetting range: 0-6000, unit: rpm
1 position clamp | Setting speed instruction threshold to trigger zero
speed threshold | speed position clamp function
p04-0 | over speed Set ?ange : 0—6?00, Unit: rpm .
s alarm value Setting the maximum allowable RPM above the setting
will trigger a 420 overspeed alarm
P04-0 Forward speed | Set range: 0-6000, Unit: rpm
6 limit Limit forward speed of motor
P04-0 Reverse speed | Set range: -6000-0, Unit: rpm
7 limit Limit reverse speed of motor
Set range: 0-200.0, Unit: rpm
P04-1 | Zero velocity | Set Zero speed detection threshold, motor speed below
0 detection value | the threshold can be output through the output port
"zero speed motor output" signal
Set range: 0-200.0, Unit: rpm
P04-1 | Rotation Set Motor rotation detection threshold, motor
1 detection value | rotation speed higher than the value can be displayed
through the LED panel status
Set range: 0-200.0, Unit: rpm
PO4—1 Consistent Set speed consistent signal threshold value, when
5 range of | motor speed and instruction speed difference in the
velocity threshold value range, can output "speed consistent
output" signal through the output port
P04-1 | Acceleration Set range: 0-10000, Unit: Ims/1000rpm
4 time Set the acceleration time in speed control
P04-1 | deceleration Set range: 0-10000, Unit: Ims/1000rpm
5 time Set the deceleration time in speed control
Set range: —6000—6000, Unit: rpm
Parameters P04-30 to P04-37, respectively set
internal speed 1 to internal speed 8, the internal
speed switch method is as follows: when the speed loop
control, P04-00 SET 3, the corresponding input port
function is defined as 13,14,15 internal rotation
P04-3 speed switching, which is realized by setting the
0 input port function to 13,14,15 on-off state
77777 1-8 inside combination, as shown in the following table
poqg | Speed set DI13 | DI14 | DI15 | Parameter
7 0 0 0 P04-30
1 0 0 P04-31
0 1 0 P04-32
1 1 0 P04-33
0 0 1 P04-34
1 0 1 P04-35
0 1 1 P04-36
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8.2. 6 PO5—xx Torque parameter
Chart 103 P05-XX Torque parameter
Para
Name Description
code
0: External Analog Instruction (speed limit set by
P05-02)
PO5-0 Torque 1: Digital Instruction (speed limit set by P05-02)
0 instruction 2: External Analog Instruction (speed limit set by
source speed analog instruction)
3: Digital Instruction (speed limit set by speed
analog instruction)
PO5—0 Inverse Torque | Used to adjust the Torque Direction
{ instruction 0: Normal
analog 1: Direction reverse
Setting range: O-maximum speed, unit: RPM
Torque mode speed .
P05-0 o set the maximum speed of motor when torque mode,
limit given value .
2 prevent NO-load motor speed too high cause
mechanical damage torque control mode effective
Source for adjusting Torque Limits 0: Internal
o Digital (set by P05-10, P05-11 or P05-12, P05-13)1:
P05-0 | Torque limiter . .
External Analog (given by external analog input
5 source . o .
T-REF). In this mode, the positive and negative
limits are the same.
PO5-0 Torque limit Setting range: 0-10000, unit: Ms Setting DO port
6 check out delay output torque limit detection output signal delay
time
Setting range: 0-300.0, unit: 1.0% limit motor
forward output, 100 means 1 times Torque, 300 means
P05-1 | Internal Forward .
o 3 times torque when the torque output reaches the
0 Torque limit o .
limit value, the output signal can be detected
through DO port output torque limit
Setting range:-300.0-0, unit: 1.0% limit motor
reverse output, 100 means 1 times Torque, 300 means
P05-1 | Internal reverse .
o 3 times torque when the torque output reaches the
1 torque limit L. .
limit value, the output signal can be detected
through the DO port output torque limit
Setting range: 0-300.0, unit: 1.0%
This function, you need to use one of the external
P05-1 | External Positive | input port in CN1 to switch, the choice of the Di
2 Torque limit port input port function set to 7(positive side
external torque limit) The control mode can be
switched by controlling the logical state of the
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port.

Port logic

Torque limited

value

Valid

External
Limited value
P05-12

Invalid

Internal
Limited value
P05-10

If the DI function is NOt assigned,
default torque limit value is P05-10. When the

torque limit

torque output reaches the limit value, the output

signal can be detected through the DO port output

the system

P05-1 | External reverse

3 Torque limit

Setting range: 0-300.0, unit: 1.0%
This feature requires the use of an external input
port in CN1 to switch, the choice of the DI port input
port function set to 8(reverse side external torque
limit) The control mode can be switched by

controlling the logical state of the port

Port logic

Torque limited

value

Valid

External
Limited value
P05-13

invalid

Internal
Limited value
P05-11

If the DI function is NOt assigned,

output torque limit

torque limit amplitude of the system is p05—11. When
the torque output reaches the limit value,

output signal can be detected through the Do port

the default

8.2.7 PO6—xx |/0 Parameter

Chart 104 P06-XX I/0 Parameter

Para

code

Name Description

0 of input port

Set range: 0-4, Factory set:0
Set valid input of dil input port of cNI
P06-0 | DI1Effective level | O:

valid for low level (optocoupler on)

Rising edge effective

1: Valid for high level (optocoupler off)
2:
3: Falling edge effective
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4: Both rising and falling edge are effective

P06-0

DI1 Input  Port

function selection

Set range: 0-24, Factory set: 13
Set the function of DIl input port of cNI
: invalid pin
: servo ON
: Alarm clear
: Forward over travel signal input

: Reverse over travel signal input

0

1

2

3

4

5: Control mode switching

6: P action command input
7: Positive side external torque limit
8: Reverse side external torque limit
9: Gain switching input
10: Zero fixed input

11: Command pulse inhibit input

12: Encoder absolute value data required input
13: CW limited input

14: HW limited input

15: CWW limited input

16: Position command clear input

17: Pole detection input

18: Command pulse input rate switching input
19: Gantry simultaneous movement enable

20: Gantry alignment clear signal

21: origin switch signal

22: origin reset start signal

23: Detector PIN 1 input

24: Detector PIN 2 input

P06-0

DI2Effective level
of input port

see P06-00

P06-0

DI2 Function choose

of input port

see P06-01, factory set: 14

P06-0

DI3  Valid power

level of input port

seeP06-00

P06-0

DI3 Function choose

of input port

seeP06-01, factory set: 15.

P06-0

DI4 Effective level
of input port

see 06-00

P06-0

DI4 Function choose

of input port

see P06-01, factory set: 23.

P06-0

DI5 Effective level
of input port

see P06-00

P06-0

DI5 Function choose

of input port

see P06-01, factory set: 24

P06-1

DI6 Effective level
of input port

see P06-00

P06-1

DI6 Function choose

of input port

see P06-01, factory set: 8

P06-1

DI7 Effective level
of input port

see P06-00
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P06-1 | DI7 Function choose
. see P06-01, factory set: 5
3 of input port
P06-1 | DI8 Effective level
. see P06-00
6 of input port
P06-1 | DI8 Function choose
. see P06-01, factory set : 16
7 of input port
. Set range: 0-1, factory set:1
P06-2 | DO1 Effective level . .
. 0: When the State is valid, optocoupler cut—off
0 of input port
1: When the State is valid, optocoupler on
Set range: 0-13, factory set: 4
0: Pins unworkable
1: Alarm output
2: Lock Open Output
3: Servo Ready Output
4: Positioning Completed Output
. 5: Positioning close to output
P06-2 | DO1 Function choose .
. 6: Speed consistent output
1 of input port
7: Motor Zero speed output
8: Torque limit detected output
9: Speed limit detected output
10: Warning output
11: Instruction Pulse Input Rate Switching output
12: origin regression complete output
13: electrical origin regression complete output
P06-2 | DO2 Effective level
. see P06-20
2 of input port
P06-2 | DO2 Function choose
see P06-21, factory set: 2
3 of output port
P06-2 | DO3 Function choose
see P06-20
4 of output port
P06-2 | DO3 Function choose
see P06-21, factory set: 1
5 of output port
P06-2 | DO4 Function choose
see P06-20
6 of output port
P06-2 | D04 Function choose
see P06-21, factory set: 0
7 of output port
P06-2 | D05 Function choose
see P06-20
8 of output port
P06-2 | DO5 Function choose
see P06-21, factory set: 8
9 of output port
Set range: 10-2000, Unit lrpm/V
— Speed analog | Set the CNI1 input between the simulation command
0 instruction input | and the Speed Control Command Coefficient
gain Example: 500 on behalf of Each v corresponding to
500 RPM
POB-4 Speed analog | Set range: 0—64.00, Unit : ms
{ command filter | Set the time factor of analog instruction
constant filtering for CN1 input
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8. 2.8 P08—xx

Set range: —10.000—10. 000, Unit : V

P06-4 Velocity analog . . .
. . Set The simulated instruction zero offset for CN1
2 instruction offset | .
1nput
Set range: 0—100.0, Unit 1%
. . Set the coefficient between the analog command
P06-4 | Torque simulation | .
. . . input by cN1 and the speed control command
3 instruction gain
For example, 30.0 represents 30% of rated torque
per V
POG—4 Torque analog | Set range: 0—64.00, Unit : ms
1 instruction filter | Set the time factor of analog instruction
constant filtering for CN1 input
Set range: —10.000—10. 000, Unit V
P06-4 | Torque analog . . .
. . Set The simulated instruction zero offset for CN1
5 instruction offset | |
1nput
Set range: 0—10.000, Unit V
POB-4 Speed analog | Set the dead time voltage value of the speed analog
6 instruction dead | command. When the analog quantity is set within the
zone range of the positive and negative values, the
system will default to zero
Set range: 0—10. 000, Unit V
POG—4 Torque analog | Set the dead-time voltage value of the torque
. instruction dead | simulation instruction. When the analog is given
zone in the range of the positive and negative values,

the system defaults to zero

Advanced function Parameter

Chart 105 P08-XX Advanced function parameter

Para
Name Description
code
Load rotation | Set range: 0-1
P08-0 : .
. routine 0: valid
identification mode | 1: invalid
pos % Maximum speed of | Set range: 100-2000, Unit: rpm
9 inertia The maximum speed of the motor in off-line inertia
identification identification
Inertia .
. . . Set range: 20-800, Unit: ms
P08-0 | identification . . .
. The acceleration and deceleration time of motor
3 acceleration and . . L L. .
. . when off-line inertia identification
deceleration time
Wait time after | Set range: 50-10000, Unit : ms
P08-0 | single inertia | When the moment of inertia identification is
4 identification is | off-line, the waiting time after the single moment
completed of inertia identification is completed
POS0 The number of motor | This parameter is based on P08-02, P08-03, P08-04
5 rotations required | set conditions automatically generated the value

to complete a single

of the rotation circle
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inertia
Set range: 0-4
0: The parameters of the third and fourth Notch
are NO longer automatically updated and are saved
to the current value. However, manual input of
1:1 adaptive Notch filter is valid, and the
parameters of the third Notch filter are
P08-1 | Adaptive Notch mode | automatically updated. Manual input of
1 selection 2:2 adaptive Notch filter is valid, and the
parameters of the third and fourth Notch filters
are automatically updated, can NOt Manually Input
3: Only Detect Resonance Frequency
4: Clear the third, the fourth Notch filter
parameters, restore to the factory settings
Set range: 0-25.00, Unit: ms
P08-2 | Torque command | Torque instruction filter time constant 1, when
0 filter constantl there is a motor running, the value can be
appropriately set to large.
Set range: 0-100.0
. Observed Gain Coefficient of disturbing torque.
P08-2 | Disturbance torque ’
. . The larger the value is, the stronger the
5 compensation gain Lo . . .
anti—disturbance Torque is, but the action NOise
may also be increased
Set range: 0-25.00, Unit: ms
. The bigger the value is, the stronger the
Disturbance torque . \ . . .
P08-2 . . . filtering effect is, and the action NOise can be
filtering time . . .
6 suppressed. However, if the disturbance is too
constant
large, the phase delay will result and the
disturbance torque will be suppressed.
{ Set Range: Set Range: 50-5000, Unit: HZ
P08-3 | Notch  Filter 1
Notch 1 center frequency Set to 5000, Notch
0 frequency . .
invalid
Set range: 0-20
P08-3 . . Set Range: 0-20
Notch Filter 1 width . . . .
1 Notch 1 Notch width level is the ratio of the width
to the central frequency
Set range: 0-99
POS-3 The Notch depth grade of Notch 1 is the ratio
5 Notch Filter 1 depth | between the central frequency input and output of
Notch 1. The larger the parameter, the smaller the
Notch depth and the weaker the effect
P08-3 | Notch Filter 2
same as P08-30
3 frequency
P08-3 . .
1 Notch Filter 2 width | same asP08-31
P08-3 .
s Notch Filter 2 depth | same asP08-32
P08-3 | Notch Filter 3
same asP08-30
6 frequency
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P08-3
; Notch Filter 3 width | same asP08-31
P08-3
8 Notch Filter 3 depth | same asP08-32
P08-3 | Notch  Filter 4
same asP08-30
9 frequency
P08-4
0 Notch Filter 4 width | same asP08-31
P08-4
. Notch Filter 4 depth | same asP08-32

8.3List of monitor items

Chart 106 List of monitor items

Displa Description
Y Display item Unit
serial
number
This parameter can monitor the number
Sum of position | of pulses sent by the user to the servo
d0o0. C. . . . . . user
instruction driver, which can confirm whether .
PU . .. unit
pulses there is the pheNOmeNOn of missing
pulses
This parameter can monitor the pulse
dO1. F. Sum of position | number of servo motor feedback. The user
PU feedback pulses unit is consistent with the User Input unit
Instruction Unit
This parameter can monitor the pulse
Number of number of the position lag in the
d02. E. A . user
PU position process of the SERVO system. The unit unit
. A . . . n
deviation pulses | is consistent with the User Input
Instruction Unit
This parameter can monitor the number
of pulses sent by the user to the servo
drive. Unit: 131072 bit per turn when
d03. C. Sum of pulses at . b Encoder
. L. using absolute value motor. Use .
PE a given position unit
Incremental encoder motor, then each
turn according to encoder line number
* 4 calculate
This parameter can monitor the pulse
number of servo motor feedback. Unit:
L. 131072 bit er turn when usin
d04. F. Sum of position P & Encoder
absolute value motor. Use Incremental .
PE feedback pulses unit
encoder motor, then each turn
according to encoder line number * 4
calculate.
This parameter can monitor the pulse
Number of number of the position lag in the
d05. E. . b & Encoder
PE position process of the SERVO system. 't
uni
deviation pulses | Unit: 131072 bit per turn when using
absolute value motor. Use Incremental

98



Shenzhen Just Motion

Control Electromechanics Co.

Ltd

0755-26509689

then each turn

according to encoder line number * 4

encoder motor,

calculate.

This parameter can monitor the input

do6. C. Pulse Command
. frequency of external pulse KPPS
Fr input frequency . .
1nstruction
d07. C. Speed Control This parameter can monitor the servo
. . rpm
SP Command given speed when the servo motor is
running
d08. F. This parameter can monitor the speed
Motor speed L . rpm
SP of servo motor when it is running
d09. Torque This parameter can monitor the Torque o
C. tQ instruction of the servo motor when it is running ’
d10. Feedback value This parameter can monitor the Torque o
F. tQ of torque of the servo motor when it is running ’
41l AC This parameter can monitor the
L Average torque | average torque of the servo motor in %
’ the past 10 seconds
d12. PE This parameter can monitor the peak
Peak torque %
.L torque of servo motor after power—on
This parameter can monitor the servo
d13. oL Overload rate motor's load occupancy in the past 10 %
seconds
414 1C Regeneration load | This parameter monitors the load rate o
T g .
rate of the regeneration resistor °
This parameter can monitor the input
port status of CN1. The upper vertical
die. I. bar represents the high level Binary
Input 10 status
To (optocoupler cut-off) , the lower system
vertical bar represents the low level
optocoupler on)
This parameter can monitor the output
port status of CN1. The upper vertical
d17. o. bar represents the high level Binar
Output 10 status P & v
To (optocoupler through) , the lower system
vertical bar represents the low level
optocoupler cut—off)
. This arameter can monitor the
d18.An | Mechanical angle P 0.1
mechanical angle of the motor and
G of motor . degree
rotate 1 turn is 360 degrees
This parameter can monitor the phase
d19.HA | Motor UVWW phase b o ) b
sequence position of the incremental
L sequence
encoder motor
Absolute Value This parameter can monitor the .
d20. AS b Decimal
S Encoder feedback value of absolute encoder, ¢
. . . system
single—loop value | rotating a circle between 0000—ffff Y
Absolute Value This parameter can monitor the number
d21. AS
\ Encoder of turns of the absolute encoder motor
multi—loop value
This parameter can monitor the
d22.J- | Moment of inertia . . .
. real-time inertia of the load of the %
L ratio
motor
Main Circuit This parameter can monitor the input
d23. dc . . .
Voltage (AC voltage value of the main circuit V
p

value)
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This parameter can monitor the drive Degree
d24. At . Centigrad
Drive temperature
h e
temperature
d25. ti Cumulative This parameter monitors the drive
. . . . seconds
E running time elapsed time, in seconds
d26. 1. This parameter can monitor resonance
Resonance 1 Hz
Fr frequency 1
d28. 2. This parameter can monitor resonance
Resonance 2 Hz
Fr frequency 2
Analog quantity
d30. Ai instruction 1 This parameter can monitor the input 0.01V
1 input voltage voltage value of CN1 analog command. ’
(V_REF)
. Analog quantity | This parameter can monitor the input
d31. Ai . .
9 instruction 1 voltage value of CN1 analog command. 0.01V
input (T_REF)

8.4 Auxiliary function

Chart 107 Assistant Function

Seria

numbe

Displa
.p v Function Operation
1tem

1. Press the Mbutton in the action panel to switch
to auxiliary mode AF, operate the Up / Down
button to AF, press ENT button to enter the
Jog mode of operation. The default Jog speed
is 300 RPM.

2. Press the Up button, and the motor turns forward
at 300 R / Min; press the Down button, and the

AR Jot JOG  trial motor turns back at 300 R / Min

3 run 3. Long press ENT button to enter the speed edit
menu. Edit the speed by using a combination
of Up, Down and Left buttons, then press ENT
for a long time to re enter Jog mode. This
setting is NOt saved after the rollout of Jog
mode.

4. Press M to exit Jog mode

1. Press the Mbutton in the action panel to switch
to auxiliary mode AF, operate the Up / Down
button to AF, press ENT button to enter the

Force working mode

AT run enable 2. Press the Up button, the motor is rotating, long

- operate press the Up button, the motor speed will

speed mode continue to increase; press the Down button,

the motor reverse, long press the Up button,
the motor speed will continue to increase

3. Press the M button to exit the mode.

AF oF1 | Automatic 1. Press the Mbutton in the action panel to switch
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Zero Drift to auxiliary mode AF_xxx, press the Up / Down
calibratio button to AF_ofl, press ENT button to display
n for clr. Ail.
analog 2. Long press ENT key until finsh flicker appears,
input 1 that is to complete the automatic calibration
(VCMD) of analog input 1 zero drift. (speed analog)
3. Press the M button to exit the mode.
. 1. Press the M button in the action panel to switch
Automatic .
Jero Drift to auxiliary mode AF_xxx, press the Up/Down button
calibratio to AF_of2, press ENT button to display clr.Ail.
2. Long press ENT key until finsh flicker appears,
4 AF oF2 | n for . . . .
that is to complete the automatic calibration of
analog . .
. analog input 1 zero drift. (torque analog)
Input 2 3. Press the M button to exit the mode.
(TCMD)
cfr’rejvnt Same AF oF1
Automatic NOte: when performing this function, the servo
5 AF_oF3 . must be in the off enable state, otherwise the
zero drift . . .
. . finsh flashing page will NOt appear, and the
calibratio . . .
R automatic calibration canNOt be completed
1. Press the M button in the action panel to switch
to auxiliary mode AF, press the Up/Down
Absolute button to AF, press ENT button to display CLC.
6 AF En0 encoder Err. o
fault 2. Long press ENT button until finsh flashes, that
clearing is, complete absolute encoder
troubleshooting.
3. Press the M button to exit the mode.
1. Press the M button in the action panel to switch
Absolute to auxiliary mode AF, press the Up / Down
value button to AF, press ENT button to display CLC.
7 AF Enl enco<'ier Ash. o .
multi—turn | 2. Long press ENT key until finsh flashes, that is,
value complete absolute encoder multi—turn value
resetting resetting.
3. Press the M button to exit the mode.
recover
8 AF ini | to factory Contact with factory
setup
1. Press the M button in the operations panel to
switch to auxiliary mode AF, operate the Up
/ Down button to AF, press ENT button to
display the past 8 historical failure
information. The left Digit O represents the
The last failure
9 AT Frr failure 2. Press the Up button to display the past failures
- records one by one. Long press ENT button, can show
display the time of failure, time coordinates
reference D 25. Tie.
3. Press the M button to exit the mode. NOte: A
fault that occurs during multiple ups and downs in
30 minutes may have a recording time deviation of
30 minutes.
. 1. Press the M button of the operation panel
Version . A
10 AF_uEr display to switch to auxiliary mode AF, operate
the Up / Down button to AF, press ENT
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button to display the SERVO information.
2. Press the M button to exit the mode

1. Press the M button of the action panel to switch
to the auxiliary mode AF, operate the Up /
Down button to AF, press the ENT button to
edit the action permissions. 0: The

1 AF unl. gZi;?E;?EH parameters are all locked, can NOt be
- Setting changed; 1: The PO0—XX parameters are locked,
other can be changed; 2: NO Lock, can be
changed. Set 0,1 value, power down to save.
Set 2, power off do NOt save
2. Press the M button to exit the mode
1. Press the M button of the action panel to switch
Forced to the auxiliary mode AF, operate the Up /
output Down button to AF, press the ENT button to
12 AF_ To .
port level edit
2. Press the M button to exit the mode. The output
port reverts to its original output state
1. Press the M key on the operation panel, switch
to the auxiliary mode AF - XXX, operate the up /
down key to AF_J-L, and press the ENT key to measure
the inertia ratio
Load 2. Long press up key or down key, the motor will
inertia run back and forth according to the maximum speed
13 AF J-L | ratio set by p08-02, acceleration and deceleration time
measuremen | set by p08-03, waiting time set by p08-04, and
t turns set by p08-05 until the load inertia ratio

appears.
3. Press the M key to exit the mode

4. Record the measured value and write it into
p01-04 (moment of inertia ratio) parameter
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9 Fault Analysis and Treatment

9.1 Fault alarm information list

Chart 108 Fault alarm list

Alarm Type Alarm Code Alarm content
AL. 051 Eeprom parameter abNormal
AL. 052 Programmable Logic configuration fault
AL. 053 Initialization Failed
AL. 054 System abNormal
AL. 060 Product model Select fault
AL. 061 Product matching fault
AL. 062 Parameter storage fault
AL. 063 over current checkout
AL, 064 Servo power on , SelfiTesF find out the output
short circuit fault
EZE?:are AL. 065 servo unit built—in Fan stop
AL. 066 servo unit control power supply low voltage
AL. 070 AD Sample faultl
AL. 071 Current sample fault
AL. 100 Parametric combination abNormal
AL. 101 Al Setting fault
AL. 102 DI distributing fault
AL. 105 Electronic gear Configuration error
AL. 106 Frequency splitting pulse output Setting abNormal
AL. 110 Need to power—on again after the parameter setting
AL. 120 Servo ON Instruction invalid
AL. 400 Power wire loss phase
AL. 401 Under voltage
AL. 402 Over voltage
AL. 410 Overload (instantaneous Maximum load)
AL. 411 Drive overload
AL. 412 Motor overload (Continuous maximum load)
AL. 420 Over speed
Operationa AL. 421 Lose Control check out
1 AL. 422 runaway fault
Faults AL. 425 Al collect sample over voltage
AL. 430 Regeneration of AbNormal
AL. 431 Regeneration of overload
AL. 432 Regeneration of Short circuit Open circuit
AL. 435 Stroke current Limited overload resistance
AL. 436 DB overload
AL. 440 Radiator overheat
AL. 441 Motor overheat fault
Operationa AL. 500 Output frequency division over speed
1 AL. 501 Position deviation is too large
Faults Full closed loop encoder position and Motor
AL. 502 position error are too large
AL. 505 Pulse Command input pulse abNormal
AL. 510 Gantry synchronization deviation deviation is
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large
AL. 550 Inertia identification failure fault
AL. 551 back to origin Point timeout fault
AL. 552 Angle Identification failure fault
AL. 600 Encoder output power short circuit fault
AL. 610 Incremental encoder gets out of line
AL. 611 Incremental encoder Z signal loss
AL. 620 Absolute Encoder gets out of line
Read and write motor encoder EEPROM parameter
AL. 621
abNormal
AL. 622 motor encoder EEPROM data parity error
AL. 640 Absolute encoder overspeed
AL. 641 Absolute encoder overheat
Encoder AL. 642 Absolute encoder battery low voltage alarm
Fault AL. 643 Absolute encoder Battery low voltage fault
AL. 644 Absolute encoder multi-turn fault
AL. 645 Absolute encoder multi-turn overflow fault
AL. 646 Absolute encoder communication error 1
AL. 647 Absolute encoder count error 2
AL. 648 Absolute encoder communication error 3
AL. 649 Absolute encoder communication error 4
AL. 650 Absolute encoder communication error 5
AL. 651 Absolute encoder communication error 6
AL. 652 Absolute encoder multi—turn Multiple faults
AL. 900 Location deviation is too large
AL. 901 When servo ON, Location deviation is too large
AL. 910 Motor overload
AL. 912 Drive overload
AL. 920 Regeneration of overload
AL. 921 DB overload
AL 925 External regeneration bleeder resistor is too
small
Warning AL. 930 Absolute encoder’ s battery Fault
AL. 941 Need to power—on again after Parameters changing
AL. 942 Write EEPROM frequent warnings
AL. 943 AbNormal serial communication
AL. 950 Over run Warning
AL. 951 Absolute encoder angle initialization warning
AL. 971 Under voltage warning
AL. 990 Radiator overheat warning
AL. 991 Input phase loss warning

9.2 Cause and treatment of fault alarm

AL. 051: EEPROM parameter abNormal

Causes of fault alarm

Fault alarm checking

Disposal measures

servo unit EEPROM data
abNormal

Check connection

Correct  connection ,
reconnect

power, If always appear,
then

change a drive

AL. 052: Programmable logical configuration fault
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Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU
power—on

initialization
exception, Serial port
baud rate setting is too
high

Check connections, Check

the baud
rate of serial
communication

parameters P00-21

Reduce the baud rate of
Serial

Communication, If always
appear,

then change a drive

AL. 053: Initialization Failed

Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU
power—on
initialization failed

check connections
reconnect power

If always appear, then
change a
drive

AL. 054: System error

Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU
operation
abNormal

check connections
reconnect power

If always appear, then
change a
drive

AL. 060: Product model selection fault

Causes of fault alarm

Fault alarm checking

Disposal measures

Product parameter
setting does NOt

match the actual
hardware

Detect whether the servo
unit can
support the mtor

Set product parameters
correctly

If always appear, then
contact the manufacturer

The drive power does NOt
match the motor power

The rated current of the
selected motor is greater
than or much less than the
output current of the
driver

Use the matching motor
and
driver units

AL. 061: Products matching

fault

Causes of fault alarm

Fault alarm checking

Disposal measures

servo unit and servo
motor does NOt
match

Detect whether the servo
unit can
support the motor

Replace the matching
motor and
servo units

AL. 063: Overcurrent detection

Causes of fault alarm

Fault alarm checking

Disposal measures

Servo unit power module

U,V,W wiring whether is

Correct connection, If

current is too large short always
Circuit. appear, then change a
Whether short circuit | drive
between Bl & B3
AL. 066: Servo Unit controls the power supply voltage is low

Causes of fault alarm

Fault alarm checking

Disposal measures

Control power supply L,N
power
voltage is too low

check connections Measure
L, N,

whether the voltage is
lower than

140VAC

Correct connection , If
always
appear, then change a
drive

AL. 071: Current collect sample fault
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Causes of fault alarm

Fault alarm checking

Disposal measures

abNormal collect sample
data in current sensor

check connections whether
is correct

Correct connection , If
always appear, then
change a drive

AL. 100: Parameter combination aNOmaly

Causes of fault alarm

Fault alarm checking

Disposal measures

Parameter setting error

Check the set (p03-07)
parameters

Set parameters correctly
If it always appears,
initialize the parameter

AL.102: DI distribution fault

Causes of fault alarm

Fault alarm checking

Disposal measures

At least two functions of
input ports have the same
selection.

Check input port function
selection parameters.

Set parameters correctly
The drive is recharged

AL.103: DO distribution fault

Causes of fault alarm

Fault alarm checking

Disposal measures

At least two functions of
output ports have the
same selection.

Check output port
function selection
paramgeter

Set parameters correctly
The drive is recharged

AL. 105: Electronic gear setting error

Causes of fault alarm

Fault alarm checking

Disposal measures

Electronic gear ratio
setting error

Check electronic gear
ratio setting
parameters. P03-10,
P03-11

Set the electronic gear
ratio correctly

Gantry output pulse set
too small

Check the feedback pulse
number of the gantry motor
for one turn: p03-52 must
be greater than 128

Set the feedback pulse
number of the gantry
motor for one turn

AL. 106: Frequency division

pulse output setting is abNormal

Causes of fault alarm

Fault alarm checking

Disposal measures

The output parameters of
frequency division pulse
are set out of range

Check the setting
parameters of frequency
division pulse output
P03-22, p03-23, p03-25

Set the output parameters
of frequency division
pulse correctly
Incremental encoder
p03-22 < p03-23

Bus encoder p03-25 <65535
The drive is recharged

AL. 110: The power should be recharged after the parameters are set

Causes of fault alarm

Fault alarm checking

Disposal measures

After setting the servo
parameters, it shall be
powered on again to take
effect

The drive is recharged

The drive is recharged

AL. 120: Servo ON command invalid alarm

Causes of fault alarm

Fault alarm checking

Disposal measures

When the servo is ON, the
power supply input ports
R, Sand T are NOt powered

Check wiring and input
voltage

Check wiring and input
voltage
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AL. 400 Power lines loss phase

Causes of fault alarm

Fault alarm checking

Disposal measures

R.S.T three phases to
Driver power supply loss
phase

Check wiring and input
voltage

Check wiring and input
voltage

AL. 401: Under voltage

Causes of fault alarm

Fault alarm checking

Disposal measures

Main circuit input
voltage lower than rated
voltage value or NO input
voltage

Check whether the input
R,S and T of the main
circuit is correct and
what the voltage value is

The bus voltage can be
monitored through d23. dcp

Ensure proper wiring, use
correct voltage source or
series regulator

AL. 402 Over voltage

Causes of fault alarm

Fault alarm checking

Disposal measures

The input voltage of the
main circuit is higher
than the rated voltage

Test the input voltage of
the main circuit with a
voltmeter

Use the correct voltage
source or tandem
regulator

Driver hardware failure

When the input voltage is
confirmed to be correct,
the overvoltage alarm
still remains

Please send it back to
distributor or original
factory for maintenance

NO regenerated
resistance or
regenerated resistance
is NOt selected
correctly

Verify that p00-30 is set
to 0 or 1

Correct setting and
external regenerative
resistance

AL. 410: Overload (instantaneous maximum load)

Causes of fault alarm

Fault alarm checking

Disposal measures

The machine 1is stuck
when the motor starts

Check if mechanical
connection is jammed

Adjusting mechanical

structure

Driver hardware failure

Confirm that the
mechanical part is still
alarming Normally

Please send it back to
distributor or original
factory for maintenanc

AL. 412: Motor overload (continuous maximum load)

Causes of fault alarm

Fault alarm checking

Disposal measures

Continuous use beyond
the rated load of the
drive

Monitoring can be done
through d13. ol. In
monitoring mode

Switch to a higher power
motor or lower load

Improper parameter
setting of control
system

1. Whether the mechanical
system is installed

2. Set the acceleration
constant too fast

3. Whether the parameters
of gain class are set
correctly

1. Adjust the gain of the
control loop

2. Acceleration and
deceleration setting time
slows down

Motor connection error

Check U, V and W wiring

Correct connection

AL. 420 Over speed

Causes of fault alarm

Fault alarm checking

Disposal measures
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Input speed command too
high

Use the signal detector to
check if the incoming
signal is Normal

Adjust the frequency of
the input signal

Incorrect setting of
overspeed judgment
parameters

Test whether p04-05
(overspeed alarm value)
is set reasonably

Set p04-05 (overspeed
alarm value) correctly

AL. 421: Out of control check out

Causes of fault alarm

Fault alarm checking

Disposal measures

Motor power line U,V,W
wiring wrong.

Check the connection

Correct connection

Motor parameters are NOt
set correctly

Check P00-05;And encoder
parameter setting is
correct or NOt

Set parameters correctl
In torque mode, set
p01-40 to 0 to turn off
the out—of—control check
out function

AL. 430: AbNormal regeneration

Causes of fault alarm

Fault alarm checking

Disposal measures

The regenerative

Check the connection

If the connection 1is

for p00-30, p00-31 and
p00-32

resistance is wrong | status of the | Normal, please return
or NOt connected to | regenerated the drive to the
the external | resistance factory for
regenerative maintenance
resistance

Parameter setting | Please confirm the | Set parameter values
error parameter Settings | correctly

AL. 431: Regeneration of overload

Causes of fault alarm

Fault alarm checking

Disposal measures

The regenerative
resistance is wrong
or NOt connected to
the external
regenerative
resistance

Check the connection

status of the
regenerated
resistance and
whether the
regenerated

resistance value and
power are suitable

Select the
appropriate
regenerative
resistance

AL. 432: Regenerative short circuit, open circuit

Causes of fault alarm

Fault alarm checking

Disposal measures

Regenerative  short
circuit

Check port B1/B3 for
short circuit

If there is NO short
circuit in B1/B3 and
the alarm still
appears, please
return the driver to
the factory for
maintenance

Regenerative open
circuit

Please confirm the
parameter Settings
for p00-30, p00-31 and
p00—-32

Set parameter values
correctly

AL. 440: Radiator overheating
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Causes of fault alarm

Fault alarm checking

Disposal measures

The internal
temperature of the
drive is above 95°C

Check whether the heat
dissipation condition
of the drive is good

Improve the  heat
dissipation condition
of the drive. If the
alarm still appears,
please return the
drive to the factory
for maintenance

AL. 501: Excessive position deviation

Causes of fault alarm

Fault alarm checking

Disposal measures

Position deviation
is too large and
parameter setting is

Confirm p03-15
(position deviation
is too large)

Increase the set value
of p03-15 (position
deviation is too

small

too small parameter setting large)

The gain value is set | Confirm whether the | Re—adjust the gain

too low gain class parameters | class parameters
are properly set correctly

Internal torque | Confirm internal | Re—adjust the

limiter is set too | torque limiter internal torque

limiter correctly

Excessive external
load

Check external load

Load reduction or high
power motor
replacement

AL. 505: P Command input pulse exception

Causes of fault alarm

Fault alarm checking

Disposal measures

The pulse command
frequency is higher
than the rated input
frequency

Use the pulse
frequency meter to
detect if the input
frequency 1is higher
than the rated input
frequency

Set the input pulse
frequency correctly

AL. 551: Back to the origin

timeout failure

Causes of fault alarm

Fault alarm checking

Disposal measures

The operation back to
the origin is timed
out

Confirm whether the
parameter p03-68
(maximum time limit
for searching origin)
is reasonable

Set p03-68 correctly

AL.600: Short circuit fault of encoder output power

supply

Causes of fault alarm

Fault alarm checking

Disposal measures

Encoder power connection
error

Check whether the encoder
power supply +5V and GND
are connected in reverse

Correct connection

AL. 610: Delta encoder off-line

Causes of fault alarm

Fault alarm checking

Disposal measures

Delta encoder Halll,
HallV, Hallw signal
exception

Check the encoder wiring

Correct connection

AL. 620: Bus encoder off line

Causes of fault alarm

Fault alarm checking

Disposal measures

Bus encoder
communication failed

Check the encoder
wiring

Correct connection
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AL.621: Read/write motor encoder EEPROM parameters are abNormal

Causes of fault alarm

Fault alarm checking

Disposal measures

Encoder read and

write exception

Check the encoder
wiring,

Correct connection

AL. 640: Bus encoder overspeed

Causes of fault alarm

Fault alarm checking

Disposal measures

Bus encoder speed
value is more than
6000rpm

Check the encoder

wiring
Make sure the encoder
shield wire is

properly connected

Reduce the speed

If the connection is
Normal, please return
the drive to the
factory for
maintenance

AL 642, AL 643: Bus encoder battery failure

Causes of fault alarm

Fault alarm checking

Disposal measures

When the bus encoder
is set to multi-coil
absolute value, the
external battery
voltage is low

Check the external
battery voltage of the
encoder and confirm
that it is higher than
3. 0v

replace the battery,

AL. 645: ModBus encoder

multi—-loop overflow fault

Causes of fault alarm

Fault alarm checking

Disposal measures

The number of turns
of the bus encoder is
out of range

Check if P00-09 is 1 .
The multi—turn
absolute motor canNOt
turn in one direction
for a long time.

Clear multiple values
using the directive
AF Enl

AL. 647: Bus—type encoder counts exceptions

Causes of fault alarm

Fault alarm checking

Disposal measures

Separate encoder has

big deviation

Check the encoder

Install the encoder
correctly

AL943: AbNormal serial

communication

Causes of fault alarm

Fault alarm checking

Disposal measures

Serial communication
interference

The serial port baud
rate is set too high

Check the wiring

Check the baud rate
parameter p00-21 for
serial communication

Add a filter to the
wire

Reduce the baud rate
of serial
communication
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10 Special function usage
10. 1 Gantry synchronization function

10. 1.1 Function Description

Large—span machinery NOw basically uses the gantry beam connection mode and is driven
by two motors. In order to improve the synchronization of the two axes, the synchronization
mode needs to be adopted. The previous synchronization is realized by the upper computer,
and the servo is only used as the actuator. The gantry simultaneous control is completely
completed by the servo driver. The host computer only performs simple open—loop position

control and logic control.
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10. 1.2 Achieve Gantry function wire diagram

Controller PLC

Servo Driver A axis b7 reav reav | 17 |
11 | cOM+ cow- | 11|
[3& [ =GN | [SIGN+ | 36 |
27 | s1oMm- [Een=137]
43 | PULSr FULS+| 43
EPULS— PULS-| 41
ET WE
[e2] oa-} HPUL- | 29
[es] os- | [HSIGH+] 2e]
[E3] BB ] [Hsien [ a0 ]
38 | HPUL + | [(oar [ a1]
29 | HPUL- [[oa- | 22]
4& | HSIGN+ { oE- [ &5
40 | HIIGN- os-_| 23]
E] Penable si;na]%@
— gantry synchronizetion -
o) E-—-s:::d’.rs:::ai:r. ,-.—EE
signal clear
] F— — ]
07 E— servo ready —EE
@ [mos e EIENNEN

Servo Driver B axis

Chart 141 Achieve gantry function wire diagram

10. 1. 3 Servo basic set and description

Chart 109 Gantry Function basic set and description

P03-25

absolute encoder
motor
outputs pulse
quantity per rotation

Set range: 0-60000

Setting the value of absolute
revolution.
frequency division pulses output
Example:

it means the quantity

If the setting value is 2048,

motor rotates one
of each A and B

the A and B
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signals will output 2048 pulses for each motor rotation
Gantrv functi Set range:0-1 Default:0
antry function
PO3-50 Y o 0: NO this function
enable
1: use gantry function.
Gantry functi . ¢ Set range: 0.Default:0
antry function inpu
PO3-51 yoronet PP 100 NO invert
signal invert
1: Invert
Set range:0-65535, default: 1000.
feedback pulses . !
. Ganry function opens, feedback pulses quantity for
quantity for one . .
P03-52 . onerevolustion of driver.
revolution of gantry . .
. NOte: need to set the same value to both synchronization
function motor .
axises.
Set range:0-65535, Default:10000
Gantry function Gantry function position deviation too many setting:
P03-53 position deviation (P03-53) *10command unit.
too many setting. Itwill alarm if the action value exceeded the set value.
AL. 510 (synchronization deviation too big.)
Set range: 0-200
Gantry function It will improve synchronization to two axises if bigger
P03-55 synchronize position value was set, reduce deviation.
scale gain. But it will cause vibration and NOise if too big value
be set.
DI1 Input port DI1 set to 1, servo ON
PO6-01 bt bo
function option
POG-05 DI3 Input port DI3 set 19, Ganry synchronization function enable
function option
PO6-07 DI4 Input port DI4set 20, Ganry synchronization function clear
function option

10. 1.4 Synchronization set ON

After the above gantry synchronization parameter setting is completed,

observe the

feedback pulse amount of the other axis through d03.C.PE to determine whether the gantry

synchronization wiring is correct.

synchronization setting step ON.

If the pulse wiring is correct, then enterinto the

SynchroNOusly open parameter settings:

P03-50 Set 1: Gantry simultaneous motion enable

This parameter is set to gantry synchroNOus enable. In this mechanical system, the enable

signal is given by the host computer. The steps are:

After power on, it can be aligned through the homing mode or manually. After completion,

the gantry synchronization function is enabled, and the simultaneous deviation is cleared,
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and then the servo drive enters the gantry synchroNOus operation state.

10.2 Home position return function

10. 2. 1 Functional description

Home point: The mechanical home point, which can stand for the home point switch switch

or the Z signal position of the motor, which is set by the function code P03-61

Zero point: It is the target point, which can be expressed as the home point + offset
(set by P03-69/P03-70). When P03-69/P03-70 is set to 0, the zero point coincides with the

home point.

The homing function refers to the position control mode, when the servo enable is ON,

after the homing function is triggered, the servo motor will actively find the zero point

and complete the positioning function.

10. 2. 2 Servo basic settings and description

Table 110 Basic settings and description of the homing return function

Set range:0-6, Default: 0
Set homing return mode and trigger signal source

0: close homing return mode

PO3-60 Homing return enable | 1: Starts homing return mode immediately after power on.

control 2: Starts homing return mode immediately

3: Start electrical zero command
4: Set the local position as homing point.
Set range:0-9, Default:0
During homing return operation, set the control signal
source for the zero position return direction,
deceleration point, and the home point.
0: Return to zero in positive direction, deceleration
point and home point are home point switches

P03-61 Homing return model | 1: Return to zero in reverse direction, deceleration

point and home point are home point switches

2: Return to zero in positive direction, deceleration
point and home point are motor Z signal.

3: Return to zero in reverse direction, deceleration
point and home point are motor Z signal.

4: Return to zero in positive direction, deceleration
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point is home point switche, and home point is Z signal.
5: Return to zero in reverse direction, deceleration
point is home point switche, and home point is Z signal.
6: Return to zero in positive direction, deceleration
point and home point switche are forward overtravel
switches.

7: Return to zero in reverse direction, deceleration
point and home point switche are reverse overtravel
switches.

8: Return to zero in positive direction, deceleration
point is forward overtravel switche, and home point is
7 signal.

9: Return to zero in reverse direction, deceleration
point is reverse overtravel switche, and home point is
7 signal.

The Speed when

Setting range: 0-3000, Default:100
When setting the home point return to zero, search the

function option

P03-65 searching for origin | high—speed value of the deceleration point signal.
switch high speed | When electrical return to zero, the motor always runs
at high speed of P03-65.
Setting range: 0-1000, default:10
The Speed when Setting the low—speed value when home point return to
P03-66 searching for origin | zero and search the home point.
switch low speed The setting speed value should be low eNOugh to prevent
mechanical shock during shutdown.
Search home switch |Set the time for the motor to change from 0 to 1000 rpm
P03-67 acceleration/decele | when the home point return. Unit: MS.
ration time
Maximum searching |Limit the total time of homing, and alarm AL.551
P03-68 home point time (back—to—home time—out fault) will occur if its time
limit out.
P03-69 Mechanical homing | Set the high and low values of the absolute position of
offset H the motor after homing. Calculation method of total
P03-70 Mechanical homing | offset:
offset L 0ffset = (P03-69) *65535+ ( P03-70)
PO6-01 DI1 iéput port DI1 set: 1, servo: ON
function option
PO6-05 DI3 input port DI3 set:3, Positive overtravel signal input
function option
PO6-07 DI4 input port DI4 set:4, Reverse overtravel signal input
function option
PO6-09 DI5 input port DI5 set:21, Home point switch signal
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PO6-11 DI6 input port DI6 set:22, Home point return start signal

function option

10. 2. 3 Precautions for Return to Home point

If the deceleration point signal is valid and the home signal is valid without
decelerating sufficiently, the final positioning may become unstable. Fully consider the
displacement required for deceleration, and then set the deceleration point and the origin
signal input position. The acceleration/deceleration time of searching for the home point
(P03-67) and the speed high speed (P03-65) of searching for the home switch will also affect
the positioning stability, and therefore should be considered when setting.

10.3 Absolute encoder use

10. 3.1 Function description

Using a servo motor with an absolute encoder, an absolute value detection system can
be constructed by the host device. The absolute value detection system eliminates the need
to perform a return—to—origin operation every time the power is turned on. This function
is based on Modbus or CANOpen communication to read the absolute encoder turns and position
data, and the host device processes and controls the related functions of the absolute
encoder.

10. 3.2 Basic settings and description of servo based on bus communication

When a system using an absolute encoder is put into use, it is necessary to initialize
the number of rotations (the AF-En0 absolute encoder multi—turn value is cleared). Therefore,
an alarm related to the absolute encoder will occur when initialization is required such
as when the power is turned on for the first time. By setting (initializing) the absolute
encoder, after executing the rotation number data initialization, the alarm related to the
absolute encoder will be cleared.

Table 111 Basic settings and description of servo based on bus communication

Set range:0-255, Default:1

P00-23 Slave address . . .
Set value according to device requirement.
Set range: 0-3, Default:3

P0O0-07 Encoder selection |0. 1: incremental encoder;

2:; Single—turn absolute encoder encoder
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3: Multi—turn absolute encoder encoder

10. 3. 3 Absolute encoder related alarm processing

Table 112 Absolute encoder related alarm processing

AL. 640 Bus encoder | Appears on first | Clear the alarm via AF-ENO (see
overspeed use parameters and functions for details)
AL. 642 When the bus | Check the | Replace the battery and clear the alarm
AL. 643 encoder is set to | voltage of the | through AF-ENO (see parameters and
multi-turn encoder external | functions for details)
absolute  value, | battery and
the external | confirm that it
battery voltage is | is higher than
low 3.0V
AL. 644 AbNormal reading | Check d21. ASH | If the multi—turn value is greater than
AL. 645 of multi—turn | (see parameter | 32767, clear the multi—turn data
data, or | and function for | through AF-EN1 (see parameters and
multi—turn data | details) functions for details)
greater than 32767
AL. 930 Absolute encoder | Check the | Replace the battery and clear the alarm
battery fault voltage of | through AF-ENO (see parameters and
encoder external | functions for details)
battery
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Communication interface and wiring

> EtherCAT bus communication interface definition

EtherCAT The definition of communication interface pin arrangement is shown in the table

below:
Table 113 EtgerCAT bus communication interface definition
1.9 B TX+ EtherCAT Déta sending
terminal

- _ 1 510 E TX- EtherCAT Data s?nding
= Lﬁnlltrlléﬂfj-l negative termina
o1 ml- 1 | EtherCAT Data
= £ 3,11 E RX+ hal .
@ L | |E receiving terminal
S - 1 4,12 / /
~ 513 | / /
(E; EtherCAT Data
at 6,14 | E RX- receiving negative
® i .
e lFUiJ el | terminal

7,15 / /

8,16 / /

Shell PE Shielded ground

LED1 is Green, “RUN” status;
S | LED2 is ., “DATA OUT” status;
@ LED3 is Green , “RUN” status;
LED4 is , “DATA IN” status;

The LED display status indication of the communication interface is as follows:
Table 15 EtherCAT Signal indicator

OFF Initialization state

Blinking Pre-Operational state
RUN green - -

Single flash Safe-Operational state

ON Operational state

OFF NO error

Single flash Boot error

Double flash Communication setting error
ERROR red - -

Synchronization error or
Three flash communication data error
Four flash Request watchdog timeout
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ON Internal bus watchdog timeout

OFF Physical layer link is NOt established
zﬁ? Yellow | ON Physical link establishment

Blinking Data exchange after link establishment

OFF Physical layer link is NOt established
gé? Yellow | ON Physical link establishment

Blinking Physical layer link is NOt established

Chart of the blinking status:
PIRE 50%00' | | | | | ] | | ]
Blinking ms|ms |

FIN
Single flash

A fsoglsogfsod] 1500
Double flash  ['ms|ms]ms ms ]
= 5001500150015004500) 1500
Three flash ms | ms] ms|ms] m ms
WIN |5001.500150015001 50015004500, 1500
Four flash 'ms | ms] ms{ms|ms ms]| ms

Chart 30 Indicator flashing state chart

so0f 1500
[ 'ms|

St

» EtherCAT Schematic diagram of bus network wiring

BiS6GAT EUMECAIN MEEBEAMEERAIDN diherGNE Bthex@hEr

Chart 31 EtherCAT Schematic diagram of bus network wiring

» RS232 Communication interface definition

At present, the RS232 communication interface to all the drivers of JMC is a micro USB
interface, including a special cable for HISU handheld debugger and a special cable for RS232
communication with the host computer. One end of them is also a micro USB interface. Among
them, the interface definition of the dedicated upper computer RS232 communication line is
shown in the following figure:

€; 0] P EhaBhERRIKY

Chart 32 The definition of RS232 communication cable interface between JMC driver and host computer

Refer to the table below for details of baud rate and other settings:
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Table 115 JMC communication parameter setting.

Start Data Stop Check

Baud rate o o o o
position | position | position | position

07115200bps 1Bit 8Bit 1Bit NOne

COMMUNICATION CHAPTER

EtherCAT

» EtherCAT SUMMARY

EtherCAT is an Ethernet
for Control Automation Technology. EtherCAT is a deterministic industrial Ethernet, first

- based on fieldbus system, and CAT in its name means the acronym

developed by the German company Beckhoff.

There are multiple application layer protocols for using EtherCAT communication. In JMC
EtherCAT slave station, the IEC61800-7 (CIA402)~CANOpen motion control sub—protocol, namely
CoE (CANOpen over EtherCAT), is used.

The CoE protocol is a communication protocol based on CANOpen and made extended, and
its data transmission method also removes the 8-byte limit in the process data object (PDO),
which improves the efficiency of data transmission.

The EtherCAT master station controls the slave station by writing control parameters
and reading slave station status information, thereby defining the corresponding read and
write parameters, which are the object dictionary. The definitions of these object
dictionaries refer to the CiA402 and CiA301 protocol standards, so that all slave stations
use aunified standard and can be compatible with standard EtherCAT master and slave stations.

JMC CANOpen equipment can be compatible and integrated with other CANOpen manufacturer

equipment, as follows:
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EtherGAT

Maszter station

Z N
C EtherCAT Fieldbus 5
g 7
J MG J WG Others | Others
EtherCAT EtherCAT Ether GAT EtherGAT
slaves slaves slaves I slaves

Chart 145 JMC CANOpen compatibility diagram

» EtherCAT Frame format

EtherCAT uses Ethernet data frames for data transmission. The frame type of its Ethernet
frame header is 0x88A4 (assigned by the IEEE registration authority). EtherCAT data includes
2 bytes of data header and 44" 1498 bytes of data. The data area is composed of one or more
EtherCAT sub—messages. Each sub—message corresponds to an independent device or slave
storage area. The following is an EtherCAT message embedded in an Ethernet data frame:

6 bytes 6 bytes 2 bytes 2 bytes 4471498bytes 4 bytes
Destination Source address Frame type EtherCAT EtherCAT data FCS
- i B
.- ! AN
.- 1 N
‘f— 1 \\
"f”’ : \\\
- 1 N
_.--"7 11 bit 1 bit 4 bit ! N
EtherCAT data length reserve type - Sub—message -
_.-="710 bytes Max. 1486 bytes 2 bit
sub—message header EtherCAT datas WKC
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8 bit 8 bit 32 bit 11 bit 4 bit 1 bit 16 bit

. state
command index Address area R M -
i

Chart 146 EtherCAT data frame structure

The first 14 bytes of the EtherCAT data frame contain the MAC address and frame type of
the sender and receiver, and the frame type is fixed at 0x88A4. This is followed by the header
and data portion of EtherCAT and the FCS frame check sequence. FCS is a 4-byte cyclic
redundancy check code.

Table 16 EtherCAT Frame structure definition

Destination addrss Receiver MAC address
source address Sender MAC address
Frame type 0x88A4

EtherCAT, The length of the data area, that is,
EtherCAT 3k: Data length the sum of the lengths of all sub—packets

1: indicates communication with the slave

EtherCAT head: type station; the rest is reserved

FCS (Frame Check Sequence) Frame check sequence

EtherCAT sub—messages include sub—message headers, data fields and corresponding working
counters (WKC, Working Counter). WKC records the number of times the sub—message is operated
by the slave station. The master station sets the WKC expected value for each communication
service sub—message. The initial value of the work counter of the sent sub—message is 0,
and the sub—message is correctly processed by the slave station. After that, the value of
WKC will increase by one increment, and the master station compares the returned WKC value
with its expected value to judge whether the message is processed correctly.

Table 17 EtherCATDefinition of sub—message structure

commande Addressing mode and read-write mode
Index Frame code
Address
area Slave address
length Message data length
R Reserved bit
M Subsequent message signs
Status bit Interrupt arrival sign
Data area Sub—message data structure, user defined
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WKC Work counter

» EtherCAT State machine

The EtherCAT state machine is mainly used to manage the communication of mailbox data
and process data between the EtherCAT master and slaves. The EtherCAT device must support
4 states to coordinate the relationship between the master and slave applications during
initialization and operation

EtherCAT Four operating states of the state machine:

Init: Initialized state, referred to as I;

Pre—-Operation: Pre-operational state, referred to as P;

Safe—Operation: Safe operating state, referred to as S;

Operation: Operating status, referred to as O;

(OI) (P1) (IP) ()

(OP)  (SP) (PS)

(03) (SO)

Chart 33 EtherCAT Block diagram of state machine transition operation
EtherCAT state machine conversion features:

o When initializing to running state, the conversion must be performed in the order
of "initialization — pre—operation state — safe operation state — operation
state", and it is NOt possible to change over steps. When the running status returns,
it can be skipped.

L The state transition is initiated by the master station, and the slave station
responds to the request of the master station. If the state transition requested by
the master station fails, the slave station sends an error message to the master
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station.

Table 118 The corresponding operation table of the state and state transition process

state and state
transition process

o NO communication at the application layer, the slave
initialize (I) ) i
can only read ESC information

Master station configuration slave station address

initialize—pre—operation Configure mailbox channel
(IP) Configure DC distributed clock

Request pre—run status

pre—operation state (P) | Application layer mailbox data communication (SDO)

Master station uses SDO communication to configure

process data mapping

pre—operation state — The master station configures the SM channel for
safe operation state(PS) | process data communication from the slave station

Master station configures FMMU

Request safe operation

Process data input, NO process data output

Safe operation ——
SDO communication

The master station transmits effective process data

safe operation state —
output

operation state (S0) -
Request running status

SDOMailbox data communication

Operation state (0) : :
PDOP Process data communication

» EtherCAT Running clock mode

EtherCAT The slave station supports two running clock modes, DC synchroNOus mode and

Free run mode.

1 DC SynchroNOus mode

DC synchronization mode is distributed clock mode. When the master station sends data
process data to the slave station, the slave station immediately reads the process data of
the current slave station, and processes the calculation time T1, and then waits for the
synchronization signal to arrive. It can make the EtherCAT control system work under the
same system clock, and can synchronize the execution of the tasks of each device through
the synchronization signal generated by the system clock. The synchronization cycle is
controlled by the SYNCO signal of the DC clock.

124



Shenzhen Just Motion Control Electromechanics Co., Ltd

0755-26509689

Data input or
output case

SYNG CASE

Cycle time T

-

Data input or
output case

SYNC GASE

>

Data Frame -"Lh 11

Data Frame

Chart 148 SynchroNOus mode

2 Free run mode

In free—running mode, each device runs under its own clock, without generating a

synchronization signal, and runs freely in cycle. Each device processes the process data
sent by the master station asynchroNOusly, which is only applicable to contour position mode
(PP), contour speed mode (PV) and homing mode (HM).

Local timer
events

Local timer
events

Cycle Fi-c T

T2

Data
frame

Data
frame

Position
output

Position
output

Chart 149 Free run mode
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» CoE Protocol data transmission

1 Object dictionary overview

As mentioned above, CoE is a communication sub—protocol based on CANOpen. For EtherCAT
communication, the description of the object dictionary is an important part of the
communication protocol.

Object dictionaries can be accessed in a set order through the network. At the same time,
each object dictionary is composed of a 16-bit index. The master station can control the
slave station by writing control parameters and reading slave station status information
according to the defined object dictionary.

Application o404 dicticnary
laver

EherCAT
state machine

¥ i

Legister Fmail data Drecess data
link laver

Chysical laver

JMC CtherCAT slave communication strscture
Figl50. EtherCAT communication structure of slave station

Table 18 Object dictionary structure

Index 16 bit, hexadecimal format 1000h
Sub—index 8 bit, hexadecimal format 00h
Object type VAR/ARRAY/RECORD VAR
Accessing

Properties RO/WO/RW RO

Digital type 132/U32/116/U16/18/U8 U16
PDO mapping Y/N N
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Value range 0x00060192
Default
value 0x00060192

2 SDO communication

SDO (Service Data Object) is mainly used to access the Object dictionary of NOdes. It
USES the client/server mode to establish start—to—point communication to read and write items
in the Object dictionary, as shown in the figure below. The device where the object dictionary
is accessed ACTS as the server and the device accessing the object dictionary ACTS as the
client. SDO adopts the request response mode. Each SDO access has two data frames
corresponding to it, one request and one response.

Client service
side sigle

Parse the mess;

Encapsulate the

result and send to complete

5D0 response

Fig 151 SDO communicate mode
The JMC EtherCAT Driver family of slave stations supports SDO service data transfer for
NOn-periodic data transfer. The EtherCAT master station can configure, monitor and control
the slave station by reading and writing object dictionaries through SDO service data
transfer.

Currently, EtherCAT slave supports only two SDO data transfers:

(1) Fast transmission service: consistent with CiA301 protocol, only use 8 bytes, the maximum
transmission of 4 bytes of valid data.

The two regular transport services: The maximum number of bytes transferred depends on the
mailbox synchronization manager capacity allocated.

In the event of SDO access failure, the abort code is returned to the host computer.
Table 19 SDO stop code

0503 0000h The trigger bit is NOt reversed
0504 0000h SDO overtime
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0504 0001h The client server command identifier is invalid or unkNOwn
0504 0002h I1legal block size (block transfer)
0504 0003h I1legal serial number (block transfer)
0504 0004h CRC check error (block transfer)
0504 0005h memory overflow
0601 0000h Access types are NOt supported
0601 0001h attempt to read a write—only register
0601 0002h attempt to read a write—only register
0602 0000h The object does NOt exist in the object dictionary
0604 0041h Object canNOt be mapped to PDO

The number and length of the mapped objects exceed the length of the
0604 0042h

PDO

0604 0043h The universal parameters are NOt compatible
0604 0047h The general equipment is NOt compatible internally
0606 0000h A hardware error caused the access failure
0607 0010h Data type mismatch, service parameter length mismatch
0607 0012h Data type mismatch, service parameter length is too large
0607 0013h Data type mismatch, service parameter length is too large
0609 0011h The sub—index does NOt exist
0609 0030h Beyond the value range of the parameter (when writing access)
0609 0031h Write parameter value too large
0609 0032h Write parameter value too small
0609 0036h The maximum is less than the minimum
060A 0023h Resource unavailable: SDO connection
0800 0000h Generality error
0800 0020h Data canNOt be transferred or stored in the application

Data canNOt be transferred or stored in the application due to local
0800 0021h

control

Data canNOt be transferred or stored in the application due to the

0800 0022h .
current device state

Object dictionary dynamic generation failed or the object dictionary

0800 0023h i
does NOt currently exist

0800 0024h Unavailable data

3 PDO Communicate

PDO (Process Data Object) communication is used to transmit real—-time Data, It can visit the
device application objects directly. PDO is generally used for real-time data update; It
is divided into receiving PDO(RPDO) and sending PDO(TPDO). The data flow direction of RPDO
is from master station to slave station, while the TPDO is from station to master station.
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) RPDO !!
Eé control parameters Eg
: :
E TPDO a2
E; status parameter E;

K 34 PDO data transport
EtherCAT slave PDO supports synchroNOus cycle refresh and NOn cycle transport. When the
master station selects the distributed clock synchroNOus DC mode, PDO will update according
to the synchronization cycle. If you choose free—running mode, updates to PDO data will be
aperiodic.

3.1 Manage PDO allocation Settings synchroNOusly

For EtherCAT periodic data communication, the process data can contain multiple PDO
mapping data objects. The object dictionaries 0x1C12 and 0x1C13 define the corresponding
SM (synchroNOus management channel) PDO mapped object tables, with multiple Pdos mapped to
different sub—indexes.

Table 20 Default allocation Settings

1600h
1601h
1602h
1603h

RPDO Allocate
objects 1C12h

1600h-1603h

1A00h
1A01h
1A02h
16A3h

TPDO Allocate
objects 1C13h

1A00h-1A03h

B W N[O w |~ O

3.2 PDO mapping

PDO mapping is used to establish the mapping relationship between object dictionary and PDO.
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EtherCAT slave station supports 4 sets of RPDO and 4 sets of TPDO simultaneously. Each PDO
object can map 12 object dictionaries (maximum length 48 bytes).

Ltd

Chart 21 PDO mapping format

Mapped object Map object Bit length
Content index subindexes (hexadecimal)
Example 607Ah 00h 20h (length is 32bit)
Table 123. EtherCAT from the site default PDO mapping
0 6 Number of mapped objects
1 60400010h Control word
2 60600008h Operation mode
RPDOO . .
3 607A0020h aim position
1600h .
4 60B80010h The probe function
5 60FE0120h Given output
6 60FE0220h Output shielding
0 6 Number of mapped objects
1 60400010h Control word
2 60600008h Operation mode
RPDO1
3 60FF0020h target speed
1601h
4 60B80010h The probe function
5 60FE0120h Given output
6 60FE0220h Output shielding
0 6 Number of mapped objects
1 60710010h Target torque
2 60810020h Outline of the speed
RPDO2 -
1602k 3 60830020h Contour acceleration
4 60840020h Contour deceleration
5 60FE0120h Given output
6 60FE0220h Output shielding
0 B Number of mapped objects
1 607C0020h Back to the zero offset
2 60980008h The way of homing
RPDO3
Speed of back to the
1603h 3 60990120h . .
mechanical origin
4 60990220h Speed of homing
5 609A0020h Acceleration of homing
0 8 Number of mapped objects
TPDOO
1 60410010h Status word
1A00h
2 60640020h current position
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3 60B90010h State of the probe

4 60BA0020h Probe 1 rising edge value

5 60BB0020h Probe 1 drop edge value

6 60BC0020h Probe 2 rising edge value

7 60BD0020h Probe 2 drop edge value

8 60FD0020h Digital input

0 3 Number of mapped objects
TPDO1 1 60610008h present mode of operation
1A01h 2 606C0020h Current speed

3 60F40020h Position following error

0 2 Number of mapped objects
TPDO2
1402k 1 603F0010h Wrong code

2 60770020h Current torque
TPDO3 0 0 Number of mapped objects
1A03h 1 FFFFFFFFh —

3. 3 EtherCAT the configuration process

Step 1: Switch EtherCAT from the station state machine to pre—run.

Of the slave station dynamically maps

Step 2: Clear the mapping object of the PDO mapping configuration manager and set 1¢12-00h
and 1c13-00h to 0.

Step 3: Clear the PDO mapping and set the sub—index 0 of 1600h~1603h and 1A00h” 1A03h
to be 0.

Step 4: Reconfigure the mapping content of the PDO mapping, and write the mapped object
dictionary to the sub—index 1-12 of 1600h~1603h or 1A00h" 1A03h according to the PDO mapping
format (the configured object dictionary must be the object dictionary that can be PDO
mapping) .

Step 5: Set the total number of mapped objects for each PDO, and write the number of
mapped object dictionaries to the sub—index 0 of 1600h~1603h or 1AOOH-1A03h.

Step 6: Set the mapping object of the synchronization manager corresponding to SM channel,
and write the required PDO mapping object to 0x1C12 or 0x1C13 sub—index 01 04h.

Step 7: Set the number of mapped objects in the synchronization manager and write the
total number of mapped objects into 1C12700h or 1C13700h.

Step 8: Activate the mapping configuration of the PDO to switch EtherCAT from the station
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state machine to safe run or run.

3.4 EtherCAT Considerations for slave station dynamic mapping configuration

EtherCAT slave PDO mapping configuration can only be pre-run.
EtherCAT configuration parameters from the station PDO are NOt stored in EEPROM, each power
on will be the default factory configuration value, and the mapped object needs to be

reconfigured.

The SDO failure code will be generated in the case of abNormal operations.

4 Emergency transmission and failure code

When the EtherCAT slave station generates network warning or internal error events, it
will send the trigger emergency message to the master station.

6 bytes 2bytes 2bytes 1byte 5bytes
Mailbox Error object Factory defined
Order Wrong code L
header dictionary parameters
See the
3 1 1001h/603Fh 0x0000000000

table below
Figure 153 data format of emergency message
Error object dictionary 1001h is the fault object dictionary of CIA specification
Table 124 error registers 1001h

Error
1001h 00h . VAR RO U8 N 0x00
register

Table 125 1001h bit definition

Over
. Operation | Communication | temperature | Voltage General
Meaning | keep | keep current
error error alarm alarm error
alarm

Chart 22 Wrong code 603Fh
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Wrong
603Fh 00h VAR RO U16 Y 0x0000
code

603Fh is the IEC61800 specification error code. Each error code corresponds to a unique
error. The user can query the specific fault information according to the error code, and
the user can view the following fault code (the numerical format is all hexadecimal).

Table 23 Drive fault code

Over current

E101 02 5001 NO
fault
Reference
E102 05 5002 NO
voltage fault
Parameter
reading and
E103 Co 5003 o NO
writing
failure
E104 04 5004 Over-voltage NO
E105 40 5005 Lack of phase NO
Position out
E106 80 5006 yes
of tolerance
Motor NOt
E107 01 5000 yes
enabled

Table 128 communication fault codes

The firmware does NOt match
E601 6101 0006
the EEPROM value
E602 6102 0007 Sl Firmware update failed
E603 6301 0013 fllng he Guide state NOt supported
£604 6103 0014 s NO valid firmware
E605 9001 0050 EEPROM canNOt access
E606 11 9002 0051 EEPROM Error
E607 6302 0011 Invalid status request change
E608 6303 0012 UnkNOwn request status
Double Invalid mailbox
E609 6304 0015 ) .
flash configuration (boot status)
Invalid mailbox
E60A 6305 0016 ) .
configuration (pre run state)
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Invalid synchronization

E60B 6306 0017 . .

management configuration

Invalid synchronization
E60C 6307 001C

management type
E60D 6308 001D Invalid output configuration
E60E 6309 001E Invalid input configuration

Invalid watchdog
E60F 630A 001F . .

configuration

Slave station needs cold
E610 6308 0020

start

The slave needs to be
E611 630C 0021 o

initialized

The slave station needs to
E612 630D 0022 .

enter the pre operation state

The slave station needs to
E613 630E 0023 enter the safe operation

state
E614 630F 0024 NO valid input mapping
E615 6310 0025 NO valid output mapping
E616 6311 0026 Parameter setting conflict

Free running mode is NOt
E617 F001 0027

supported

SynchroNOus mode is NOt
E618 F002 0028

supported

Free running mode requires
E619 F003 0029

three buffers
E61A F004 002A Internal watchdog timeout

Less than the minimum cycle

E61B 6312 002E . .
time of slave station
Invalid DC synchronization
E61C 6313 0030 . .
configuration
Invalid DC latch
E61D 6314 0031 . .
configuration
Invalid DC synchronization
E61E 6315 0035 .
cycle time
Synchronization
E61F FFO1 001A o .
initialization error
E620 FF02 002C o Fatal synchronization error
E621 FF03 002D ree NO synchronization fault
flashes
E622 FF04 0032 PLL error
E623 FF05 0033 DC synchronization I0 error
E624 FF06 0034 DC synchronization timeout
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error

E625 FFO7 0018 Invalid input variable

E626 FFO8 0019 Four Invalid output

E627 FF09 001B flashes Watchdog timeout

E628 FFOA 002B NO valid input or output

E629 9003 0002 NO memory

HGIA 9004 0052 Everbright External hardware module NOt
ready

E62B FFFF 0001 UnkNOwn definition error

5 CiA402 Protocol state machine

[ pronibit B e

energy output E,
initialize
|
1
I—jmi 15
: o
Fault state
& 0 | preparation*]/ *
3 ﬁ 14
L l = Q |
Can start 2 Fault handling
Quick stop [ & A
processing i f 13
= & | |
16 Run enable

11 |
Energy output _;xj
K 35 CiA402 thilHR A AL
N & EtherCAT M 3h K AR 9 C1A402 DU 4 B2 B 22 % 0, £ 36 R #2 JRAT 89 CiA402
A E B R AR 5 % A3k, EtherCAT A3k A gk IE % B T1E.
JMC EtherCAT slave station adopts standard CIA402 protocol as application layer control

protocol. Only when master station controls slave station according to standard cia402
protocol, can EtherCAT slave station work Normally

Chart 129 state description of state machine

Start Power on drive

initialization | Driver initialization, including motor setting, parameter
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reset, etc

Initialization L .
Initialization complete
complete
Operation . .
. Drive ready, holding brake, shaft enable state
preparation

The driver is ready to set the operation parameters, open the
band brake and enable the shaft

Can be started

Operation . .
Drive enabled, operational
enable
Quick stop . .
. Start fast stop, stop according to quick stop mode
processing

fault handling | Handle the fault alarm according to the fault handling mode

Output alarm state, in the fault state, the host can deal with
Fault status

the fault through fault clearing

EtherCAT slave station is switched by master station through control word 6040h. The
slave station returns the status word 6041h to feed back the current slave state to the master
station. Each bit of control word 6040h represents different meanings. Different values of
different bits constitute a control command. When controlling EtherCAT slave station, it
is necessary to send commands in a certain order to guide the slave station into corresponding
402 state.

EtherCAT slave station feeds back the status of current slave station by transmitting
status word to master station. When the control word 6040h controls the slave station
according to the corresponding instruction sequence, the slave state word will feedback a
definite state to the master station.

6 Electronic gear

The electronic gear is the position command input by the host computer multiplied by the
electronic gear ratio set by the object as the position command of position control. The
master station of JMC EtherCAT sets the electronic gear ratio according to the object
dictionary 608fh (encoder resolution), 6091h (gear ratio) and 6092h (feedback constant)
specified by ciad402. The electronic gear ratio is calculated as follows:

Electronic gear ratio = encoder resolution X gear ratio = feedback constant

Given value of internal position of slave station = user given positioning value *
electronic gear ratio

be careful:
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The electronic gear ratio is effective in the range of 1000 ~ 1 / 1000 times. If the
value exceeds the range, abNormal protection will occur.

The setting of electronic gear ratio needs to be set in "pre running" state to be
effective.

There are two ways to set the electronic gear ratio

1) The electronic gear ratio of the command pulse for each rotation of the motor is given

3)

B 36 7 % & EtherCAT M3kt % Hhik & 7 5t —
LRI E AR F, 608Fh-01h 4 %A & 4 # X, H B LEH 4000, 608Fh-02h B AL 4 3 & |
6091h-01h BLHL A€ 4% 43 % Fr 6091h—-02h I8 5 28 7€ 35 20 9 & | 6092h—-02h IR 5y 25 B 5% 73 5 2 BR A 3%
BN 1, 6092h-01h RIRE X E N EHE sk 1| Beydg 4 kor .

In the above formula, 608FH-01h is the encoder resolution, and its default value is 4000.
608Fh—-02h motor resolution, 6091h—01h motor rotation resolution, 6091h—02h driver rotation
resolution and 6092h-02h driver rotation resolution are all set 1 by default, 6092h-01 the
feedback constant is set to the number of command pulses per revolution of the motor.

2)2) The electronic gear ratio of given numerator and deNOminator of electronic gear

In the above formula, 608fh—01h is the encoder resolution, and its default value is 4000.
6092h-01h feedback constant setting is equal to 608fh—-0lh encoder resolution, 608fh—02h
motor resolution and 6092h—-02h driver rotation resolution are set to 1 by default. Users
can set 6091h—01h motor rotation resolution as the numerator of electronic gear ratio, and
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6091h—-02h driver rotation resolution as deNOminator of electronic gear ratio to determine

electronic gear ratio.

» CoE Communication protocol

0x1000 Equipment type

The device type object is described in the following table
Chart 24Equipment type 0x1000

variable UNSIGNED32 Read only NO NO 0x00060912
1000h describes the equipment type and its function. It is composed of 32-bit

data. The lower 16 bits describe the protocol used by the device, and the higher
16 bits describe the additional information of the optional functions of the
device. The definition of additional information is NOt described in detail in
the standard protocol. When the additional information is 0000H, it means that
the device does NOt follow the standard protocol; for the multiplex device module,
the additional information is FFFFh. Device protocol = 67FFh + X * 800h, where

X is the internal device number.

Bits 0-15: device protocol
Bits 16-31: additional information

NOte: cos: tpdo detects the change of its state

0x1001 Error register

The error registers are described in the following table:

Chart 25Error register 0x1001

. Read )
variable UNSIGNED8 Optional 0
only

The internal error of the device will be mapped to this register. 1001h

is the object component of emergency message sending.

Bit 0: general error
Bit 1: current error

Bit 2: voltage error

Bit 3: temperature alarm
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Bit 4: communication error
Bit 5: out of tolerance alarm (step servo driver)
Bit 6: reserved (default 0)

Bit 7: motor phase loss (stepper servo driver)

0x1008 Equipment name

The device name object is described in the following table:

Chart 26 equipment name 0x1008

Text

variable . constant NO XXXX
variable

Describe the name of JMC CANOpen motor driver.

0x1009 Device hardware version number

The description of the device hardware version number object is shown in the table below:
Table 27 Equipment Hardware Version Number 0x1009

Text Read and

variable . . NO XXXX
variable write

Describe the manufacturer's hardware version number.

0x100A Equipment software version number

The device software version number object is described in the following table:
Chart 28 software version NO. Of device 0x100A

Text

variable . constant NO XXXX
variable

Describe the manufacturer's software version number.
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0x1018 Object identifier

The object identifier object is described in the following table:
Chart29 Object identifier 0x1018

Record 4

Describe the general information of the device.Vendor—ID {Z 0-31:Product code assigned
by CIA
Product code bit 0-31: Manufacturer defined code
Version number 0-15: Revision NO
Bit 16-31: Major revision number

Serial number position 0-31:Manufacturer defined serial number

Maximum
0 number of UNSIGNED8 | Read only NO 4
subindexes
1 Supplier ID | UNSIGNED32 | Read only NO 0x66668888
Manufacturer
2 UNSIGNED32 | Read only NO XXXX
product code
revision
3 UNSIGNED32 | Read only NO XXXX
number
Production
4 serial UNSIGNED32 | Read only NO XXXX
number

1) Subindex 1 is the vendor ID

2) Subindex 2 is the manufacturer's product code

3) Subindex 3 is the revision number, including major revision number and miNOr revision
number. The major revision number indicates the CANOpen function of a specific version.
If the function is increased, the major revision number will be increased. The second
revision number indicates different version numbers of CANOpen devices with the same

function

4) Subindex 4 represents the production serial number

0x10F1 Error setting

The error settings object is described in the following table:
Chart 30Wrong setting Ox10F1
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Record 2
Wrong setting

00 Maximum number | UNSIGNEDS8 Read NO 2
of sub—indexes only
01 Error response UNSIGNED32 | Read and NO 0x01
write
02 Synchronization | UNSIGNED16 | Read and NO 4
error limit write

0x160070x1603 RPDO Mapping parameters 0°3

Sub—index 0 represents the number of sub—indexes. Sub—index 1 and subsequent sub—indexes
contain mapping information of application variables. Describes the index, sub—index, and
length of the PDO map. It contains up to 64 pies entry information. This parameter can be

used to force all mapping lengths to be modified.

0x1600 The mapping parameters of RPDO are described in the following table:

Chart 31 RPDO Mapping parameter 0x1600

Record
0x1600 RPDO Mapping parameters,
00h Number of UNSIGNDES | Read&write NO 6
mapped objects
0lh Control word | UNSIGNDE32 | Read&write NO 0x60400010
02h Operation mode | UNSIGNDE32 | Read&write NO 0x60600008
03h Target location | UNSIGNDE32 | Read&write NO 0x607A0020
04h Probe function | UNSIGNDE32 | Read&write NO 0x60B80010
05h Given output | UNSIGNDE32 | Read&write NO 0x60FE0120
06h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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09h UNSIGNDE32 | Read&write NO (O3 R R IR FIRIE
0Ah UNSIGNDE32 | Read&write NO (O3 R R IR FIRIE
0Bh UNSIGNDE32 | Read&write NO (O3 R R IR FIRIE
0Ch UNSIGNDE32 | Read&write NO (O3 R R IR FIRIE

Bits 8-15:
Bits 16-31:

Mapping objects
Bits 0-7: length of data

sub—index

index

0x1601 The mapping parameters of RPDO are described in the following table:

Chart 32 RPDO Mapping parameters 0x1601

Record

0x1601 RPDO Mapping parameters.

00h Number of UNSIGNDES | Read&write NO 6
mapped objects
01h Control word | UNSIGNDE32 | Read&write NO 0x60400010
02h Operation mode | UNSIGNDE32 | Read&write NO 0x60600008
03h Aim speed UNSIGNDE32 | Read&write NO 0x60FF0020
04h Function of UNSIGNDE32 | Read&write NO 0x60B80010
probe
05h Given output | UNSIGNDE32 | Read&write NO 0x60FE0120
06h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding

07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Bits 8-15:
Bits 16-31:

Mapping objects
Bits 0-7: length of data

sub—index

index

0x1602 The mapping parameters of RPDO are described in the following table:
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Record 6
0x1602 RPDO Mapping parameters,
00h Number of UNSIGNDES | Read&write NO 6
mapped objects
01h Pause code UNSIGNDE32 | Read&write NO 0x605D0010
02h Target torque | UNSIGNDE3Z2 | Read&write NO 0x60710010
03h Contour UNSIGNDE3Z | Read&write NO 0x60810020
velocity
04h Contour UNSIGNDE32 | Read&write NO 0x60830020
acceleration
05h Contour UNSIGNDE3Z | Read&write NO 0x60840020
deceleration
06h Given output UNSIGNDE32 | Read&write NO 0x60FE0120
07h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index

0x1603The mapping parameters of RPDO are described in the following table:
Chart 34 RPDO Mapping parameters 0x1603

offset

record 5

0x1603 RPDO Mapping parameters

00h Number of UNSIGNDES | Read&write NO 5
mapped objects

01lh Return to zero | UNSIGNDE32 | Read&write NO 0x607C0020
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02h reset mode UNSIGNDE32 | Read&write NO 0x60980008
03h Speed of return | UNSIGNDE32 | Read&write NO 0x60990120
to mechanical
origin
04h Speed of return | UNSIGNDE32 | Read&write NO 0x60990220
to origin
05h Acceleration of | UNSIGNDE32 | Read&write NO 0x609A0020
return to zero
06h UNSIGNDE32 | Read&write NO O0xFFFFFFFF
07h UNSIGNDE32 | Read&write NO O0xFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index

0x1A0070x1A03 TPDO Mapping parameters 0°3

0x1A00 TPDO the mapping parameters are described in the following table:

Chart 35 TPDO mapping parameter 0x1A00

Record

0x1AOOTPDO mapping parameters,

00h Number of UNSIGNDES | Read&write NO 9
mapped objects

01h Status word UNSIGNDE32 | Read&write NO 0x60410010

02h Mode code UNSIGNDE32 | Read&write NO 0x60610008

response

03h Actual location | UNSIGNDE32 | Read&write NO 0x60640020

04h Probe status | UNSIGNDE32 | Read&write NO 0x60B90010

05h Rising edge UNSIGNDE32 | Read&write NO 0x60BA0020
value of probe 1

06h Probe 1 falling | UNSIGNDE32 | Read&write NO 0x60BB0020
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edge value
07h Rising edge UNSIGNDE32 | Read&write NO 0x60BC0020
value of probe 2
08h Rising edge UNSIGNDE32 | Read&write NO 0x60BD0020
value of probe 2
09h Digital input | UNSIGNDE32 | Read&write NO 0x60FD0010
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Bits 8-15:
Bits 16-31:

Mapping objects
Bits 0-7: length of data

sub—index

index

0x1A01 TPDO The mapping parameters are described in the following
Chart36 TPDO mapping parameter 0x1A01

table:

Record
0x1A01TPDO mapping parameter,
00h Number of UNSIGNDES | Read&write NO 3
mapped objects
01h Mode code UNSIGNDE32 | Read&write NO 0x60610008
response
02h Actual speed | UNSIGNDE32 | Read&write NO 0x606C0020
03h Actual error UNSIGNDE32 | Read&write NO 0x60F40020
value
04h UNSIGNDE32 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO OxFFFFFFFF
06h UNSIGNDE32 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
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Bits 16-31:

index

0x1A02 TPDO The mapping parameters are described in the following table:

Chart 37 TPDO Mapping parameters 0x1A02

Record

0x1A02 TPDO Mapping parameters.

00h Number of UNSIGNDES | Read&write NO 2
mapped objects

01h Wrong UNSIGNDE32 | Read&write NO 0x603F0010
02h Actual torque | UNSIGNDE32 | Read&write NO 0x60770020
03h UNSIGNDE32 | Read&write NO OxFFFFFFFF
04h UNSIGNDE32 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO OxFFFFFFFF
06h UNSIGNDE32 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Mapping objects

Bits 0-7: length of data

Bits 8-15: sub—index

Bits 16-31: index

0x1A03 TPDO mapping parameters are described in the following table:
Chart 38 TPDO Mapping parameters 0x1A03
Record
0x1A03 TPDO mapping parameter.
00h Number of UNSIGNDES | Read&write NO 0
mapped objects

01h Mapping object | UNSIGNDE32 | Read&write NO 0xFFFFFFFF
02h UNSIGNDE32 | Read&write NO OxFFFFFFFF
03h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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04h UNSIGNDE32 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO OxFFFFFFFF
06h UNSIGNDE32 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Mapping objects

Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index

OX].COO SynchroNOus management channel

The description of the error setting object is shown in the following table:

Chart

145 synchroNOus management channels 0x1C00

OXICOO SynchroNOus management channel

The description of the error setting object is shown in the following table:
Chart 145 synchroNOus management channels 0x1C00
Object type Number of sub—indexes
record 4
SynchroNOusly manage channel types
Index of
The data The PDO
the attribute - The default value
type mapping
child
00 Maximum number of | UNSIGNED8 | read-only NO 4
subindexes
01 SMO communication read-only NO 1
UNSIGNEDS
type
02 SM1 communication read-only NO 2
UNSIGNEDS
type
03 SM2 communication | UNSIGNEDS8 | read-only NO 3
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type
04 SM3 communication read-onl NO 4
UNSIGNEDS !

type

0x1C12 SMZdistribution

The description of the error setting object is shown in the following table:
Table 146 SM2 assigns 0x1C12

Object type Number of sub—indexes
Record 4
Sets the object index assigned by RPDO
Index of
The data The PDO
the attribute - The default value
type mapping
child
00 Maximum number of | UNSIGNED8 | Read and NO 1
subindexes write
01 SM2 i t Read and NO 1600h
assignmen UNSICNEDL6 ea. an
1 write
02 SM2 i t 2 Read and NO 1601h
assignmen UNSIGNEDL6 ea. an
write
03 SM2 i t 3 Read and NO 1602h
assignmen UNSIGNEDL6 ea. an
write
04 SM2 i t 4 Read and NO 1603h
assignmen UNSIGNEDL6 ea.1?n
write

0X1C13 SMgmmmtmmmnt

The description of the error setting object is shown in the following table

Table 147 SM3 assigns 0x1C13

Object Type

Number of subindexes
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Record 4
Sets the object index assigned by TPDO
subindex data type propertyl [ PDO maps default values
00 Maximum number of | UNSIGNEDS NO 1
subindexes read-write
01 SM3 assignment 1 NO 1A00h
UNSIGNED16 .
read-write
02 SM3 assignment 2 NO 1A01h
UNSIGNED16 .
read-write
03 SM3 assignment 3 NO 1A02h
UNSIGNED16 .
read-write
04 SM3 assignment 4 | UNSIGNED16 | read-write NO 1A03h
0x1C32 SM2 Parameter:
The description of the error setting object is shown in the following table
Table 148 SM2 parameter 0x1C32
. Number of subindexes
Object Type
Record 4
SynchroNOusly manage channel types
PDO
sub—index data type property - default
mapping
00 Maximum number of | UNSIGNEDS read only NO 3
subindexes
01 SynchroNOus type | UNSIGNEDS NO 0
02 Cycle Time UNSIGNEDS | read only NO 0
03 offset time UNSIGNEDS | read only NO 0
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0x1C33 SM3 Data

The description of the error setting object is shown in the following table

Table 149 SM3 parameter 0x1C33

Number of subindexes

Record 4

SynchroNOusly manage channel types

Name
00 Maximum number of | UNSIGNED8 | read only NO 3
sub—indexes
01 SynchroNOus type | UNSIGNEDS NO 0
02 Cycle Time UNSIGNEDS | read only NO 0
03 offset time UNSIGNEDS | read only NO 0

> COE Equipment agreement

OX6007 interrupt operation

The description of the error code object is shown in the following table

Table 150 interrupts operation 0x6007

HBEEHEI
data type property PDO maps default values
ypbe

UNSIGNED16 YES 1

variable read-write

The DSP error code contains the driver's latest alarm signal.
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0x603F error code

e The description of the error code object is shown in the following table

° Table 151 DSP error code 0x603F

ﬂﬂﬂaﬂﬂl
data type property PDO maps default values
ype

UNSIGNED16 | Read only YES 0

variable

The error code contains the driver's latest alarm signal

o

Each bit of the DSP error code indicates an error state (refer to Appendix
C for details).

0x6040 control word

° The description of the control word is shown in the following table

Table 39 Control word 0x6040
IObject type data type property PDO maps default values-

UNSIGNED16 YES 0

variable read-write

Driver the state and motion of the control word. It is used to enable and disable the

power output of the driver, start and stop the motor under different operation modes,

clear the wrong a larm, etc

e Control the bit definition of a word

e Table 153 control bit definitions

Start the 0: invalid 1: valid
! Voltage for a 0: invalid 1: valid
given
LSB 2 A quick stop 0: invalid 1: valid
3 Energize the motor 0: invalid 1: valid

Capture the new 0—1: acquisition target position, speed, speed,

target location and execution
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Start back to zero 0—1: start back to zero 1: start back to zero 1

—0: end back to zero i

Update location 0: NOt immediately updated 1: immediately updated PP
NOw

Absolute/relative 0: absolute position instruction 1: relative PP

position position instruction

Fault reset and 0: invalid 1: valid

cleanup
8 suspended 0: invalid 1: valid, pause according to 605Dh
keep keep
10 keep keep
11 keep keep
12 keep keep
13 keep keep
14 keep keep
15 keep keep

e Control word state switch command
e Table 154 control word state switch commands

Conversion
7Bit 7 3Bit 3 2Bit 2 1Bit 1 0Bit 0 | instructions

Shutdown
(holding brake)

0 X 1 1 0 0x0006
Output voltage
(unlocking lock)

0 0 1 1 1 0x00 07
0 1 1 1 1 0x000F
0 X 0 1 X 0x0002
0->1 X X X X 0x0080

0x6041 Status word

The description of the status word is shown in the table below:
Table 155 status word 0x6041

Object type of _ :
Attributes PDO mapping Defaults

type data
variable UNSIGNED16 Only Read YES 0x0040

152


javascript:;
javascript:;
javascript:;

Shenzhen Just Motion Control Electromechanics Co., Ltd

The status word can only be read, reflecting the current drive status.

Status word bit definition:
Table 156 Status Word Bit Definition

0 Ready to start 0: 1: 0: invalid 1: valid —
1 Can start 0: invalid 1: valid —
: Operating 0: invalid 1: valid -
status
3 Fault state 0: invalid 1: valid —
4  Voltage output 0: invalid 1: valid —
5 Quick stop 0: invalid 1: valid —
6 NOt operational 0: invalid 1: valid —
7 caveat 0: invalid 1: valid —
8 Keep Keep —
9 remote control 0: invalid 1: valid —
Goal reached 0: target position NOt reached 1:
target position reached o
When Bit8=0: the target speed is NOt
0 reached
When Bit8=1: Decelerate
When Bit8=0: reaching the target P
1 speed
10 When Bit8=1: the speed is 0
Reach home When Bit8=0: the target speed is NOt
position 0 reached
When Bit8=1: Decelerate
When Bit8=0: reaching the target Hi
1 speed
When Bit8=1: the speed is 0
Internal 0: Neither the position command NOr
software limit position feedback exceeds the limit
11 . o o CSP, PP
trigger 1: Position command or position
feedback overrun
Follow from the . o
T 0: Slave NOt runnlﬁg pOS{t{OH command CSP. CSV. PP, PV
> 1: Slave is executing position command

Zero return 0: Zero return NOt completed 1: Zero i
completed return completed
Following error 0: NO excessive position deviation

CSP, CSV, PP, PV
fault
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1: Fault due to excessive position

deviation
Zero return 0: NO error occurs when returning to
error zero

M
1: OQut-of-tolerance fault occurred

during zero return
14 Keep keep —
15 Keep keep —

Status word indicates device status:
Table 157 status word indicates device status

Conversion
Internal state | bit7 | bit6 | bith | bit4 | bit3 | bit2 | bitl | bit0 | instruction

0 030000

loading
X 1 X X 0 0 0 0 0x0040
Ready for
X 0 1 X 0 0 0 1 0x0021
0 0 0 1

030023

<
—
<
—

0 0 1
Quick stop is
effective X 0 0 X 0 1 1 1 0x0007

Fault
operation X 0 X X 1 1 1 1 0x000F

<
—
<
—_
—

0x0027

<
<
<
—
o
S
o

Fault state 0x0008

0x605A Quick stop code

The quick stop code object description is shown in the table below:
0x605A Table 158 Quick Stop Code 0x605A

Object type of PDO

Attributes , Defaults
type data mapping

variable UNSIGNED16 Only Read YES 0x0002

The quick stop code determines how to stop at the quick stop command. Only

modes 1 and 2 are NOw supported.

Quick stop code

1 Stop at current deceleration
2 Stop at fast stop speed
3-+-32767 Stop immediately
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0x605B Stop code

The description of the stop code object is shown in the following table:

Table 159 Stop code 0x605B

variable

UNSIGNED16

Only Read YES 0x0000

Stop code

This parameter determines the action to be performed when changing the
state machine state (OPERATION ENABLE—READY TO SWITCH ON) .

Perform operation

0 Disabled driver
Decelerate at the current
1 deceleration rate; disable the
drive
232767 Keep

0x605C Enable code

The description of the enabled code objects is shown in the following table:
Table 160 enable code 0x605C

variable

UNSIGNED16

Only Read YES 0x0001

Enable code

This parameter determines the action to be performed when changing the
state of the state machine (OPERATION ENABLE—SWITCH ON)

Perform operation

0 Disabled driver
1 Decrease and then disable the drive
at the current deceleration
232767 Keep

0x605D Pause code

The description of the pause code object is shown in the following table:
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0x605D Table 161 Pause Code 0x605D

variable UNSIGNED16

Only Read

YES 0x0001

The pause code determine

s how to pause when the pause stop command.

Perform operation
1 Pause at current deceleration
2 Pause at fast stop speed
3---32767 Immediate pause

0x605E Error code

The error code object description

is shown in the table below:

Table 162 Error code 0x605E

variable UNSIGNED16 Only Read YES 0x0002
This code determines the action to be taken when the drive is in error. .
Perform operation
-32768---1 Manufacturer parameters
0 Disabled drive, motor rotates
freely
" Decelerate at the current
deceleration
2 Decelerate at a quick stop
. Deceleration according to current
limit
A Deceleration according to voltage
limiting
5++-32767 keep

0x6060 Operating mode

The operation mode is described 1
Table 1

n the following table:
63 Operating modes 0x6060
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variable UNSIGNED16 Only Read YES 0

The operation mode is used to select the corresponding sport mode. The device

supports three modes such as speed mode, position mode and homing mode.

action

Contour position mode (PP)
Contour speed (PV)

Profile torque mode (TQ)
Return to zero mode (HM)
Cycle SynchroNOus Position Mode (CSP)
Cycle SynchroNOus Speed Mode (CSV)
10 Cycle Synchronized Torque Mode (CST)

O [0 [D || W+

0x6061 Mode code response

The mode code response object description is shown in the following table:
Table 164 Mode code response 0x6061

variable UNSIGNED16 Only Read YES 0

The mode code response indicates the current operating mode. The return value

is related to the corresponding mode state (index 6060h).

0x6063 Internal location

The internal position object description is shown in the table below:
Table 165 internal position 0x6063

variable | UNSIGNED32 Only Read YES 0

This value is determined by one of the two input values for closed—loop

position control,

0x6064 Actual location

The actual location object description is shown in the table below:
0x6064 Table 166 Actual position 0x6064
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UNSIGNED32

Only Read

YES

0x6065 Following error

The following error objects are described in the following table:
Table 167 following error 0x6065

variable

UNSIGNED32

Only Read

WIBS

0

This value describes the allowable error range between the actual

position value and the target position.

If the actual position value exceeds the following error, the following

error may occur: the drive is blocked, the target speed canNOt be reached

or the closed-loop coefficient is wrong.

If the value is 2°32-1, the following control will stop.

0x6066 Error time

The error time object description is shown in the table below:
Table 168 error time 0x6066

UNSIGNED16

Only Read

YES

0x6069 Speed sensor value

The speed sensor value object description is shown in the table below:
Table 169 Speed sensor value 0x6069

variable

UNSIGNED32

Only Read

YES

0

Speed sensor value describes the true value of the speed sensor

0x606A Sensor selection

The sensor selection object is described in the following table:
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Table 170 Sensor selection 0x606A

variable

UNSIGNED16 Only Read WIBS

0

selection code.

The source of the speed sensor value can be determined by the sensor

description

The actual speed value is derived from

0x0000 ..
the position encoder
The actual speed value is derived from
0x0001
the speed encoder
0x0002---0x7FFF Keep
0x8000---0xFFFF factory

0x606C Actual speed

The actual speed object description is shown in the table below:

Table 171 Actual speed 0x606C

variable

UNSIGNED32 Only Read WIBS

0

100rpm.

in r/min unit.

The current speed represents the size of the speed at the current moment,

e.g.: If the read index 606C value is 100, it means the current speed is

0x6071 Target torque

The description of the target torque register is shown in the table below:

Table 172 Target torque 0x6071

6071

UNSIGNED16

RW

0

The unit of this value is %o.

If the input value is 500, the target
output torque of the motor is set to 500%. of the rated torque. Value
range: 0" 1000.
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0x6072 Torque limit

The description of the torque limit register is shown in the table below:
Table 173 Torque limit 0x6072

6072 UNSIGNED16 RW 0
The unit of this value is %o. If the input value is 500, the motor
torque limit is set to 500%o of the rated torque. Value range: 0" 1000.

0x6073 Maximum current

The maximum current object description is shown in the table below:
Table 174 Maximum current 0x6073

variable | UNSIGNED32 | Only Read MBS 0x04B0

This value represents the maximum allowable motor torque current. The

unit of this value is %o.

0x6074 Torque demand

The torque demand objects are described in the following table:
Table 175 Torque demand 0x6074

variable UNSIGNED16 Only Read YES 0

This parameter is the output value of the torque limit function. The

unit of this value is %o.

0x6075 Motor rated current

The motor rated current object description is shown in the table below:
Table 176 Motor rated current 0x6075
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0x00001770

The rated current of the motor depends on the motor nameplate and the

unit is mA. Depending on the motor and drive technology, this current can

be DC, peak, rms current.

0x6076 Motor rated

| variable |  UNSIGNED32 Only Read YES

torque

The description of motor rated torque object is shown in the following table:
Table 177 Motor rated torque 0x6076

variable UNSIGNED32 Only Read YES 0x00001154

The rated torque of the motor depends on the nameplate of the motor,

the unit is mNm, but for linear motors, the unit is mN.

0x6077 Actual torque

The description of the actual torque register is shown in the table below:
Table 178 Actual torque 0x6077

6077 UNSIGNED16 RW 0
The unit of this value is %o. If the value is 500, the actual torque
of the motor is 500%. of the rated torque.

0x6078 Actual current

The actual current object description is shown in the table below:
Table 179 actual current 0x6078
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variable UNSIGNED16 Only Read YES 0

The actual current value refers to the instantaneous current of the drive

motor. The unit of this value is %o.

0x607A target location

The target location object description is shown in the table below:
Table 180 target position 0x607A

variable UNSIGNED32 Only Read YES 0

The target position is the position where the drive should move in the

position mode, and the related parameters are the target speed, acceleration
and deceleration. The target position is related to different subdivisions,

which can be regarded as calculation or related quantity according to bit

6 of the control word.

0x607B Position change limitation

The description of the limited object of position change is shown in the following table:
Table 181 Position change limit 0x607B

ARRAY UNSIGNEDS8 Only read WIBS 2

Position change limit, including 2 sub indexes, minimum position and maximum position. This

parameter limits the range of input values.

00 Maximum number | UNSIGNEDS | Only read NO 2
of sub—indexes
01 Minimum Read and YES 0xFFFFFFIC
. INTEGER32 .
position write
02 Maximum Read and YES 0x00000064
L. INTEGER32 .
position write

0x607C Zero offset

The zero offset object description is shown in the table below:
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Table 182 zero offset 0x607C

variable

UNSIGNED32

Only Read

YES

NO

0

Home
Position

| Home_Offset

Zero offset refers to the offset position of the zero point and the mechanical origin.
After finding the mechanical origin, it offsets a certain distance from the

mechanical origin to clear all parameters. As shown below:

Zero

Position

g

0x607D Soft position

The description of position soft limit object is shown in the following table:
Table 183 position soft limit 0x607D

ARRAY

UNSIGNED8

Only read

YES

2

The target position software limit is used to limit the given target position value. When

the given target position exceeds the software limit, it will trigger an alarm and stop

processing.
00 Maximum number | UNSIGNEDS Only read 2
of sub—indexes
01 Minimum Read and 0x80000000
o INTEGER32 .
position write
02 Maximum Read and 0x7FFFFFFF
o INTEGER32 .
position write

0x607E Polarity selection

The description of polar selection objects is shown in the table below:
Table 184 Polarity selection 0x607E

ARRAY

UNSIGNEDS8

Only read

yes
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Polarity selection is used to control the rotation direction of the
position command and speed command when the motor is actually output. At
the same time change the selection of positive and negative limit switches.
Among them, bit 7 controls the polarity of the position command and bit 6
controls the polarity of the speed command. When the corresponding bit is
1, it is equivalent to the position command value or speed command value
* (-=1). The feedback position and speed command value have the same polarity

as the given value.

0x607F Maximum contour speed

The maximum contour speed object description is shown in the table below:
Table 185 Maximum contour speed 0x607F

variable | UNSIGNED32 Only Read YES 0x00003840
The maximum contour speed limits the maximum speed of the running path.
The unit of this value is the same as the contour speed (0x6081).

0x6080 Motor speed

The maximum motor speed object description is shown in the table below:
Table 186 Maximum motor speed 0x6080

variable UNSIGNED32 Only Read WIBS 0x00003840

The maximum motor speed limits the speed of the motor in any direction,

and its unit is rpm. This parameter is used to protect the motor and can

be set according to the motor data sheet

0x6081 Contour speed

The outline speed object description is shown in the table below:
Table 187 contour speed 0x6081

variable UNSIGNED32 Read YES 0
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andwrite

and the operation will stop. The unit is command/s.

The profile speed is the running speed in PP and PV modes. The maximum
value of this speed depends on the minimum speed of 0x607F and 0x6080. When

the given speed is greater than the maximum value, an alarm will be triggered

0x6082 Takeoff speed

The description of takeoff speed objects is shown in the table below:

Table 188 take—off speed 0x6082

Read

variable UNSIGNED32 . YES 0
&write

The take—off speed is the speed at which the motor starts directly and

will run to the target speed in this speed mode. The unit is command/s.

0x6083 Contour acceleration

The outline acceleration objects are described in the following table:

Table 189 contour acceleration 0x6083

Read

variable UNSIGNED32 . YES 0
&write

and a warning is issued. Unit/s2.

The contour acceleration is the speed acceleration in PP and PV modes
The maximum value of this acceleration depends on the maximum acceleration
(0x60C5). When the input acceleration is greater than the maximum

acceleration, the input acceleration is limited to the maximum acceleration

0x6084 Contour deceleration

The deceleration objects are described in the following table:
Table 190 Deceleration 0x6084
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. Read
variable UNSIGNED32 . YES 0
&write

0x6085

The contour deceleration is the deceleration in PP and PV modes. The
maximum value of this deceleration depends on the maximum deceleration
0x60C6. When the input deceleration is greater than the maximum
deceleration, the input deceleration is limited to the maximum deceleration

and a warning , The unit is the command unit/s2.

Quick stop deceleration

The quick stop deceleration objects are described in the following table:

0x6086

The description of the motion track type objects is shown in the following table:

Table 191 Quick stop deceleration 0x6085

Read

&write

variable UNSIGNED32

YES 0

The quick stop deceleration is the deceleration of the motor when a quick

stop is required during the execution of an emergency stop, and its unit

is user command/s2.

Movement track type

Table 192 Motion track type 0x6086

Read

&write

variable UNSIGNED16

YES 0

The motion track type is used to select the motion track type when the

motor performs the action.

description

-32768---—1 Manufacturer parameters

" Linear ramp (trapezoidal

trajectory)

sin® slope

Smooth slope

Jerk ramp

4232767

Keep
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0x6087 Torque slope

The description of the torque slope register is shown in the table below:
Table 193 Torque slope 0x6087

6087 UNSIGNED16 RW 0

The unit of this value is %o, the parameter describes the rate of

change of torque, and the unit is one thousandth of the rated torque

per second

0x6088 Torque change type

The torque change rate object description is shown in the following table:
Table 194 Torque change type 0x6088

. Read
variable UNSIGNED16 . YES 0
&write

The torque change type is used to select the type of torque change when

the torque change action is performed.

description
0x0000 Linear ramp (trapezoidal trajectory)
0x0001 sin®* slope
0x0002---0x7FFF Keep
0x8000---0xFFFF factory

0x608F Encoder resolution

The position encoder resolution object description is shown in the table below:
Table 195 Encoder resolution 0x608F

ARRAY UNSIGNED32 Only read NO 2

Position encoder resolution is defined as the ratio of encoder resolution to motor

resolution.
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00 Maximum number | UNSIGNEDS8 | Read only NO 2
of sub—indexes
01 Encoder Read and NO 0x00000FAO
. UNSIGNED32 .
resolution write
02 Motor Read and NO 0x00000001
. UNSIGNED32 .
resolution write

0x6091 Gear ratio

The gear ratio objects are described in the table below:

Table 196 Gear ratio 0x6091

ARRAY

UNSIGNED32

Only read NO 2
Gear ratio is defined as the ratio of motor resolution to drive subdivision in unit position.
00 Maximum number | UNSIGNEDS8 | Read only NO 2
of sub—indexes
01 Motor Read and NO 0x00000001
. UNSIGNED32 .
resolution write
02 Drive Read and NO 0x00000001
. UNSIGNED32 .
segmentation write

0x6092 Feedback constant

The description of the feedback constant object is shown in the following table:

Table 197 Feedback constant 0x6092

ARRAY

UNSIGNED32

Only read NO

2

The feedback constant is the ratio of the feedback amount and drive subdivision within the
unit position.

00 Maximum number | UNSIGNEDS8 | Read only NO 2
of sub—indexes
01 Amount of Read and NO 0x00000FA0
UNSIGNED32 .
feedback write
02 Drive Read and NO 0x00000001
. UNSIGNED32 .
segmentation write
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0x6098 Return to zero

The object description of the zero return mode is shown in the following table:
Table 198 Return to zero mode 0x6098

variable INTEGERS

Read and
Write

MBS

0

The zero return method is that the user selects the corresponding zero

return method to perform the zero return according to his own needs

description
-128----1 factory
0 Do NOt return to zero
1--+35 Ways 1 to 35 (see below)
36:-127 Keep

0x6099 Return speed

The description of the zero return speed object is shown in the following table:
Table 199 home speed 0x6099

Array 3

UNSIGNED32

Read and

write

YES

0

is the command unit/s.

Mechanical origin speed, find the speed of the mechanical origin (1imit switch),
that is, find the position of the deceleration point. The speed unit is the command

unit/s. The zero offset speed is used to find the zero offset speed, and its unit

Name
Q Maximum number of
indexes
" Back to machine origin
speed
2 Return to zero speed
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Return to zero acceleration/deceleration

The description of the object of returning to zero acceleration and deceleration is
shown in the following table:

Table 200 Return to zero acceleration and deceleration 0x609A

. Read &
variable UNSIGNED16 . YES 0
write

The zero return acceleration is the acceleration and deceleration of

the slave station motor during zero return, that is, the acceleration and

deceleration when it hits the limit.

0x60B0 Position feedforward

The position feedforward objects are described in the following table:
Table 201 Position feedforward 0x60B0

. Read and
variable INTEGER32 ) YES 0
Write

Position feed—forward.

0x60B1 Speed feed—forward

The speed feed-forward objects are described in the following table:
% 40 3 /Z ¥ 4% 0x60B1 Table 202 Speed feedforward 0x60B1

%% %5 Read
e INTEGER32 |~ ea YES 0
variable and Write

HEE R 1%, Speed feed forward.

0x60B2 Torque feed—forward

The torque feed-forward objects are described in the following table:

Table 203 Torque feedforward 0x60B2
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variable

Read and

INTEGER32 YES 0

Write

Torque feedforward.

0x60B8 Probe function

The probe function object description is shown in the table below:

Table 204 Probe function 0x60B8

variable | INTEGER16 | o4& YES 0
Write
Set probe function
0 0 Close probe 1
1 Enable Probe 1
N 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
01 7 phase trigger of position encoder
3, 2 0 The probe source is defined by 60DOh-01 (NOt
used)
11 Keep
" 0 Probe 1 does NOt latch on the rising edge
1 Probe 1 rising edge latch
- 0 Probe 1 falling edge is NOt latched
1 Probe 1 falling edge latch
6, 7 - factory
. 0 Close probe 2
1 Enable Probe 2
. 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
T 01 7 phase trigger of position encoder
’ 10 | Probe source is defined by 60D0h—02 (NOt used)
11 Keep
12 0 Probe 2 does NOt latch on the rising edge
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1 Probe 2 rising edge latch
. 0 Probe 2 falling edge is NOt latched
1 Probe 2 falling edge latch
14, 15 - factory

0x60B9 Probe status

The probe status object description is shown in the table below:

Table 205 Probe status 0x60B9

. # 5 Read
variable INTEGER16 . YES 0
and Write
Probe status.
. 0 Probe 1 is off
1 Probe 1 is enabled
1 0 Probe 1 has NO rising edge
1 Probe 1 has a rising edge
5 0 Probe 1 has NO falling edge
1 Probe 1 has a falling edge
3-5 0 Keep
6, 7 - factory
. 0 Probe 2 is off
1 Probe 2 is enabled
; 0 Probe 2 has NO rising edge
1 Probe 2 has a rising edge
- 0 Probe 2 has NO falling edge
1 Probe 2 has a falling edge
11-13 0 Keep
14, 15 - factory

0x60BA Probe 1 rising edge value

The probe 1 rising edge value object is described in the following table:
Table 206 Probe 1 Rising Edge Value 0x60BA
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. Read &
variable INTEGER32 . YES 0
Write

Probe 1 rising edge value.

0x60BB Probe 1 falling edge value

The probe 1 falling edge value objects are described in the following table:
Table 207 Probe 1 falling edge value 0x60BB

) Read and
variable INTEGER32 . YES 0
Write

Probe 1 falling edge value.

0x60BC Probe 2 rising edge value

The probe 2 rising edge value object is described in the following table:
Table 208 Probe 2 Rising Edge Value 0x60BC

. Read
variable INTEGER32 . YES 0
&Write

Probe 2 rising edge value.

0x60BD Probe 2 falling edge value

The probe 2 rising edge value object is described in the following table:
Table 209 Probe 2 falling edge value 0x60BD

. Read &
variable INTEGER32 . YES 0
Write

Probe 2 falling edge value.
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0x60C2 Interpolation time period

The interpolation time period is described in the following table:

Table 210 Interpolation time period 0x60C2

ARRAY

UNSIGNEDS

Only read

NO

2

pattern. The unit is 10 to the power of 0080h—02.

The interpolation time period is used for the time—synchronized interpolation position

00 Maximum number | UNSIGNED8 | Read only NO 2
of sub—indexes
01 Base of Read and NO 0x01
interpolation UNSIGNEDS write
cycle
02 Interpolation Read and NO 0xFD
. INTEGER16 .
Period Index write

0x60C5 Acceleration

The maximum acceleration object is described in the following table:
Table 211 Maximum acceleration 0x60C5

variable

UNSIGNED32

Read and

write

WIBS

0x000186A0

The maximum acceleration is the maximum value of the acceleration in

the PP mode, and its unit is the command unit/s2.

0x60C6 Maximum deceleration

The maximum deceleration object is described in the following table:

Table 212 Maximum deceleration 0x60C6

variable

UNSIGNED32

Read

write

and
YES

0x000186A0

The maximum deceleration is the maximum value of the deceleration in
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PP mode, and its unit is the command unit/s2.

0x60F4 Actual error value

The actual error value object description is shown in the following table:
Table 213 Actual error value 0x60F4

Object type of PDO PDO

Attributes : Defaults
type data mapping
. Read and
variable | UNSIGNED32 ) YES 0
write

The actual value of the following error.

0x60FC Internal position reference

The description of the internal position given value object is shown in the following
table:

Table 214 Internal position given value 0x60FC
Object PDO

type of data Attributes _ Defaults
type mapping

variable UNSIGNED32 Only read YES 0

The given value of the internal position.

0x60FD Digital input

The digital input objects are described in the following table:
Table 215 Digital input 0x60FD

PDO

Object type type of data Attributes _ Defaults
mapping
variable UNSIGNED32 Only read YES 0
o The index defines the digital input of the device
31 16 15 11 10 9 8 3 2 1 0

Probe 1 Positive Negative
Origin limit limit

factory Probe 2 keep switch switch switch
MSB LSB
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0x60FE Digital output

The digital output description is shown in the table below:

Table 216 Digital output 0x60FE

ARRAY UNSIGNEDS Only read NO 2
The index defines the digital output of the device
00 Maximum number | UNSIGNED8 | Read only NO 2
of sub—indexes
01 Output given Read and YES 0x00000000
UNSIGNED32 .
write
02 Output shield Read and YES 0x00000000
UNSIGNED32 .
write

Sub—index [01] defines the output distribution:

31 16 15 0

MSB LSB
Sub—index [02] Select whether to use digital output:

0 - NO output enable;
1 - Output enable;
0x60FF Target speed
The target speed object description is shown in the table below:
Table 217 target speed 0x60FF
variable UNSIGNED32 Only read YES 0x00000000

The target speed is a given speed command, and its maximum value should
NOt be greater than the maximum speed value of the motor. When the given

value is greater than the maximum speed value of the motor, an alarm will

be triggered and stop.
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0x6502 Support mode

Support mode object description is shown in the following table:
Table 218 Support Mode 0x6502

variable UNSIGNED32 Only read YES 0x000003AD
This object summarizes the operation modes supported by the device
31 16 15 7 6 5 4 3 2 1 0
MSB LSB

» EtherCAT Object dictionary description

The following is the description of the object dictionary of the XML file of the EtherCAT device:
Table 219 EtherCAT object dictionary description

1000h 00h Equipment type VAR RO U16 N 0x00060192
1001h 00h Error register VAR RO U8 N 0x00
1008h 00h Device name VAR RO STRING N XXXX
1009h |  00h hardvare VAR RO | STRING | N XXXX
version
100Ah |  00h Software VAR RO | STRING | N XXXX
version
00h Equipment RECAORD | RO U8 N 4
Identity
01h Manufacturer ID RO U32 N 0x66668888
1018h 02h Product Code RO U32 N XXXX
03h version number RO U32 N XXXX
04h serial number RO U32 N XXXX
00h Wrong setting RECORD RO U8 N 2
LOF1h 01h Error réspo?se RW U32 N 0x01
0%h Synchronl%aFlon wr i . A
error limit
00h RPDOO RECORD RW U8 N 0Bh
01h Control word RW U32 N 0x60400010
1600k 02h Operating mode RW U32 N 0x60600008
03h target location RW U32 N 0x607A0020
04h Probe function RW U32 N 0x60B80010
05h Output given RW U32 N 0x60FE0120
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06h Output shield RW U32 N 0x60FE0220
07h RW U32 N O0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
0Ch RW U32 N O0xFFFFFFFF
00h RPDO1 RECORD RW U8 N 0Bh
01h Control word RW U32 N 0x60400010
02h Operating mode RW U32 N 0x60600008
03h Target speed RW U32 N 0x60FF0020
04h Probe function RW U32 N 0x60B80010
05h Output given RW U32 N 0x60FE0120
1601h 06h Output shield RW U32 N 0x60FE0220
07h RW U32 N 0xFFFFFFFF
08h RW U32 N O0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
0Ch RW U32 N O0xFFFFFFFF
00h RPDO2 RECORD RW U8 N 0Bh
Olh Pause code RW U32 N 0x605D0010
02h Target torque RW U32 N 0x60710010
03h Contour speed RW U32 N 0x60810020
04h Contour. RW 132 N 0x60830020
acceleration
Contour 0x60840020
1602h 0oh deceleration R U3z N
06h Output given RW U32 N 0x60FE0120
07h Output shield RW U32 N 0x60FE0220
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
0Ch RW U32 N 0xFFFFFFFF
00h RPDO3 RECORD RW U8 N 0Bh
01h Homing offset RW U32 N 0x607C0020
02h Return to zero RW U32 N 0x60980008
1603h 03h Back t? machine wr e . 0x60990120
origin speed
04h Return to zero - Uas . 0x60990220
speed
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Return to zero 0x609A0020
05h . RW U32 N
acceleration
06h RW U32 N O0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N O0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDOO RECORD RW U8 N 0Bh
01h Status word RW U32 N 0x60410010
M 0x60610008
02h ode code RW U32 N ¥
response
03h Actual location RW U32 N 0x60640020
04h Probe status RW U32 N 0x60B90010
P 1 risi 0x60BA0020
o5h robe 1 rising o e . X
edge value
1A00h P 1 falli 0x60BB0020
06h robe 1 falling RW U32 N X
edge value
P 2 risi 0x60BC0020
oTh robe 2 rising o e . X
edge value
P 2 falli 0x60BD0020
osn | robe 2 falling RW U32 N X
edge value
09h Digital input RW U32 N 0x60FD0010
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N O0xFFFFFFFF
00h TPDO1 RECORD RW U8 N 0Bh
Mode code 0x60610008
01h RW U32 N
response
02h Actual speed RW U32 N 0x606C0020
Actual error 0x60F40020
03h RW U32 N
value
04h RW U32 N 0xFFFFFFFF
1A01h
05h RW U32 N O0xFFFFFFFF
06h RW U32 N 0xFFFFFFFF
07h RW U32 N O0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDO2 RECORD RW U8 N 0Bh
1A02h 01h error code RW U32 N 0x603F0010
02h Actual torque RW U32 N 0x60770020
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03h RW U32 N O0xFFFFFFFF
04h RW U32 N O0xFFFFFFFF
05h RW U32 N 0xFFFFFFFF
06h RW U32 N 0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N O0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDO3 RECORD RW U8 N 0Bh
01h RW U32 N O0xFFFFFFFF
02h RW U32 N 0xFFFFFFFF
03h RW U32 N 0xFFFFFFFF
04h RW U32 N 0xFFFFFFFF
1403k 05h RW U32 N 0xFFFFFFFF
06h RW U32 N O0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N O0xFFFFFFFF
0Bh RW U32 N O0xFFFFFFFF
SynchroNOus
00h management RECORD RO U8 N 4
channel
SMO
01h communication RO U8 N 1
type
SM1
1CO0h 02h communication RO U8 N 2
type
SM2
03h communication RO U8 N 3
type
SM3
04h communication RO U8 N 4
type
00h _ S_M2 _ RECORD RW Us N 1
distribution
1C12h 01h SM2 allocation 1 RW U16 N 1600h
02h SM2 allocation 2 RW U16 N 1601h
03h SM2 allocation 3 RW U16 N 1602h
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M2
04h . ,S . RW U16 N 1603h
distribution 4
SM3
00h . . . RECORD RW U8 N 1
distribution
e 01h SM3 allocation 1 RW U16 N 1A00h
02h SM3 allocation 2 RW U16 N 1A01h
03h SM3 allocation 3 RW U16 N 1A02h
04h SM3 allocation 4 RW U16 N 1A03h
00h SM2 parameters RECORD RO U8 N 3
h : :
oth Synchronization i . 0
1C32h type
02h period time RO U32 N
03h Offset time RO U32 N
00h SM3 parameters RECORD RO U8 N
h ; ;
oth Synchronization i . 0
1C33h type
02h period time RO U32 N
03h Offset time RO U32 N
T
6007h |  00h nterrupt VAR RW U6 y 0x0001
operation
603Fh 00h error code VAR RO U16 Y 0x0000
6040h 00h Control word VAR RW U16 Y 0x0000
6041h 00h Status word VAR RO U16 Y 0x0040
605Ah 00h Quick stop code VAR RW 116 Y 0x0002
605Bh 00h Stop code VAR RW 116 Y 0x0000
605Ch 00h Enable code VAR RW 116 Y 0x0001
605Dh 00h Pause code VAR RW 116 Y 0x0001
605Eh 00h error code VAR RW 116 Y 0x0002
6060h 00h Operating mode VAR RW 18 Y 0x00
6061h |  00h Current VAR RO I8 y 0x00
operating mode
Internal
6063h 00h . VAR RO 132 Y 0x00000000
location
6064h 00h Actual location VAR RO 132 Y 0x00000000
6065h 00h Following error VAR RW U32 Y 0x00000FAO
6066h 00h Error time VAR RW U16 0x0001
Speed sensor
6069h 00h VAR RW 132 Y 0x00000000
value
Sensor
606Ah 00h . VAR RW 116 Y 0x0000
selection
606Ch 00h Actual speed VAR RO 132 Y 0x00000000
6071h 00h Target torque VAR RW 116 Y 0x0000
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6072h 00h Torque VAR RW U16 Y 0x05DC
6073h 00h Maximum current VAR RW U16 Y 0x04B0
6074h 00h Torque demand VAR RO U16 Y 0x0000
M
6075h |  00h otor rated VAR RW U32 v | 0x00001770
current
M
6076h |  00h otor rated VAR RW U32 v | 0x00001154
torque
6077h 00h Actual torque VAR RO 116 Y 0x0000
6078h 00h Actual current VAR RO 116 Y 0x0000
607Ah 00h target location VAR RW 132 Y 0x00000000
Positi h
00h osition change | — epny RO U8 N 2
limitation
Minimum
607Bh 01lh L RW 132 Y O0XFFFFFFIC
position change
Maximum
02h L. RW 132 Y 0x00000064
position change
607Ch 00h Zero offset VAR RW 132 Y 0x00000000
00h Soft position ARRAY RO U8 N 2
Minimum
01h o RW 132 Y 0X80000000
607Dh position
Maximum
02h o RW 132 Y 0x7FFFFFFF
position
Polarity
607Eh 00h . VAR RW U8 Y 0x00
selection
Maximum contour
607Fh 00h VAR RW U32 Y 0x00003840
speed
6080h 00h Motor speed VAR RW U32 Y 0x00003840
6081h 00h Contour speed VAR RW U32 Y 0x00000960
6082h 00h Takeoff speed VAR RW U32 Y 0x00000000
Contour
6083h 00h . VAR RW U32 Y 0x00000000
acceleration
Contour
6084h 00h . VAR RW U32 Y 0x00000000
deceleration
Quick stop
6085h 00h . VAR RW U32 Y 0x00000000
deceleration
M k
6036h |  00h ovement trac VAR RW 116 y 0x0000
type
T h
6087h |  00h il tc g VAR RW U32 v | 0x00000000
rate

1 h
6088h 00h SRS R VAR RW 116 Y 0x0000

type
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E
00h ncoder ARRAY RO U8 N 2
resolution
E
60SFh |  Olh ncoder U32 N | 0X00000FA0
resolution
M
02h otor U32 N 0x00000001
resolution
00h Gear ratio ARRAY RO U8 N 2
M
0lh otor U32 N 0X00000001
6091h resolution
Drive
02h . U32 N 0x00000001
segmentation
Feedback
00h eedbac ARRAY RO U8 N 2
constant
Amount of
6092h 0lh U32 N 0X00000FAO
feedback
Drive
02h . U32 N 0x00000001
segmentation
6098h 00h Return to zero VAR RW 18 Y 0x00
00h Return speed ARRAR RO U8 N 2
Mechanical
01lh o RW U32 Y 0x00000000
6099h origin speed
Zero offset
02h RW U32 Y 0x00000050
speed
Return to zero
609Ah 00h . VAR RW U32 Y 0x00000000
acceleration
Position
60B0h 00h VAR RW 132 Y 0x00000000
feedforward
60Blh |  00h Speed VAR RW 132 y 0x00000000
feedforward
T
60B2h |  00h oLl VAR RW 132 y 0x00000000
feedforward
60B8h 00h Probe function VAR RW Ul16 Y 0x0000
60B9h 00h Probe status VAR RO U16 Y 0x0000
P | tisi
60BAh |  0Oh robe 1 rising VAR RW 132 v | 0x00000000

edge value

Probe 1 falling
60BBh 00h VAR RW 132 Y 0x00000000
edge value

Probe 2 rising
60BCh 00h VAR RW 132 Y 0x00000000
edge value

Probe 1 falling
60BDh 00h VAR RW 132 Y 0x00000000
edge value
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00h Tnisapolaiion | oo RO U8 N 2
time period
Base of
60C2h 0lh interpolation RW U8 Y 0x01
cycle
02h li5ias ggelicsion RW 18 y 0xFD
Period Index
60C5h 00h Acceleration VAR RW U32 Y 0x000186A0
60C6h |  0Oh Max imum VAR RW U32 Y | 0x000186A0
deceleration
60F4h |  00h Actual ‘error VAR RO 132 Y | 0x00000000
value
Internal
60FCh 00h position VAR RO 132 Y 0x00000000
reference
60FDh 00h Digital input VAR RO U32 Y 0x00000000
00h Digital output ARRAR RO U8 N 2
60FEh 01h Output given RW U32 Y 0x00000000
02h Output shield RW U32 Y 0x00000000
60FFh 00h Target speed VAR RW 132 Y 0x00000000
6502h 00h Support mode VAR RO U32 Y 0x000003AD

The above list only lists the object dictionaries used by this series of EtherCAT devices
Users who want to learn more about the object dictionaries can read the ETG documents. Users
can download them from the following address: www. ethercat. org.
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Control articles

Motion control under EtherCAT communication
protocol

The CIA402 protocol standard provides a standard motion control standard for servo drives.
Jiemeikang EtherCAT slave supports cycle synchronized position mode (CSP), cycle
synchronized speed mode (CSV), cycle synchronized torque mode (CST), contour position Mode
(PP), contour speed mode (PV), contour torque mode (PT) and homing mode (HM).

The above several trajectory modes are supported differently in different types of drives.
The master station selects by operating the control mode object dictionary 6060h.

Periodic synchroNOus position mode

In the periodic synchroNOus position mode, the master station master completes the
position command trajectory planning, and then sends the planned target position 607Ah to
the slave driver in a periodic manner. Its position, speed, and torque are completed by the

driver.
Control word (bogoh)

Control mode (6oboh)
Target position (6o7AR)

L . A

Position change (607Bh)
- Software limit (607Dh)
Position feed forward [ﬁn'rlﬂh}r
= —
Polarity selection (&07Eh)
» JMC
EtherCAT
t troller EtherCAT
slave driver

Status word (éo41h)

& A

Currenl control mode (bob1h)
Actual position (bobdh)
Actual gpeed (606Ch)

Actual torque (b077h)

A & &

Figure 157 Cycle synchronization position mode control diagram
185



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

The motor running speed 606Ch is determined by the given target position 607Ah and the
actual position 6064h, and is also related to the electronic gear ratio.

1 Related Object Dictionary Introduction

Table 220 Control word 6040h

Control
6040h 00h VAR RW U16 Y 0x0000
word

Table 221 Control word 6040h bit definition in CSP mode

0 start up 0: invalid 1: valid
Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
5 Motor power—on 0: invalid 1: valid
enable
7 Fault reset clear |0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 222 status word 6041h
6041h 00h Status VAR RO U16 Y | 0x0040
word
Table 222 Status word 6041h
ho Goal reached 0: The target position is NOt reached
1: The target position is reached
Internal software |0: Neither the position command NOr position
11 limit trigger feedback exceeds the limit
1: Position command or position feedback overrun
19 Follow from the 0: Slave NOt running position command
station 1: Slave is executing position command
13 Following error 0: NO excessive position deviation fault
1: Fault due to excessive position deviation
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Table 224 Control mode 6060h

6060h 00h Control VAR RW 18 Y 0x00
mode

Control mode 6060h is used to set the current trajectory mode. In CSP mode, the object
dictionary is set to 8.

Table 225 Current control mode 6061h

6060h 00h Control mode VAR RO 18 Y 0x00
The current control mode 6061h is used to display the current track mode. In the CSP

mode, the object dictionary setting read value is 8.

Table 226 Target position 607Ah

607Ah 00h target VAR RW 132 Y 0x00000000
location

The target position is the value of the absolute position of the slave station given
by the master station of the upper computer every synchronization cycle. The slave station
follows the absolute position according to the current position, and the unit is the user
given instruction.

Table 227 Position change range 607Bh

Position
00h change ARRAY RO U8 N 2
limitation

Minimum
607Bh 0lh position RW 132 Y O0XFFFFFF9C
change

Maximum
02h position RW 132 Y 0x00000064
change

The position change range is mainly used to limit the master station trajectory planning
to a given position. When the given position is valid within the limit range, a warning will
be generated if it exceeds the range. And execute the value within the limited range.
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Table 228 Target position software limit 607Dh

00h Soft limit ARRAY RO U8 N 2
607Dh 01h Minimum RW 132 Y 0X80000000
position
02h Maximum RW 132 Y 0x7FFFFFFF
position

The target position software limit is used to limit the given target position value.
When the given target position exceeds the software limit, it will trigger an alarm and stop

processing.
Table 229 Polarity selection 607Eh
607Eh 00h Polarity VAR RW U8 Y 0x00
selection

Polarity selection is used to control the rotation direction of the position command
and speed command when the motor is actually output. At the same time change the selection
of positive and negative limit switches. Among them, bit 7 controls the polarity of the
position command and bit 6 controls the polarity of the speed command. When the corresponding
bit is 1, it is equivalent to the position command value or speed command value * (-1). The
feedback position and speed command value have the same polarity as the given value.

Table 230 Actual position 6064h

6064h 00h Actual VAR RO 132 Y 0x00000000
location
Feedback the current motor position, the feedback unit is the user command unit.
Table 231 Actual speed 606Ch

606Ch 00h Actual VAR RO 132 Y 0x00000000
speed
The actual speed feeds back the current motor running speed, and its unit is the command
unit/s.
Table 232 Actual torque 6077h
6077h 00h Actual VAR RO 116 Y 0x0000
torque

The actual torque reflects the current torque as a percentage of the rated torque, and
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the unit is% constant torque output.

Table 233 Maximum motor speed 6080h

6080h 00h Motor speed VAR RW U32 Y 0x00003840
o The maximum speed of the motor is the characteristic of the motor. When the drive motor

reaches this speed after setting, an alarm will be triggered and run at the maximum motor
speed.

Table 234 Position feedforward 60B0Oh

6080h 00h Motor speed VAR RW U32 Y 0x00003840

Position feed—forward is periodic position compensation. When the position feedforward
is NOt 0, the given final position is the sum of 607Ah and 60BOh, and the unit is the user
command unit.

2 Recommended configuration of PDO mapping

In the CSP cycle synchronization position mode, PDO mapping is recommended to be
configured as follows:
Table 235 PDO mapping recommended configuration—CSP

Remarks
6040h: Control word 6041h: Status word required
607Ah: target location 6064h: Actual location required
6060h: Mode selection 6061h: Current mode display Optional
60FEh—01h: Digital output | 60FDh: Digital input Optional

3 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
cord, and communication cord are connected properly, and then power on after confirming that
they are correct.

Step 2: When the power is turned on without any error alarm, the slave will switch from
the initial state to the pre—operation state.

Step 3: Configure the drive operating parameters (synchronization cycle, electronic gear
ratio, polarity selection, current and other parameters) and PDO mapping parameters. After
the configuration is completed, the slave state machine will be switched to the operating
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parameters.

Step 4: In the case of NO abNormality in the previous step, switch the 402 state machine
to the running enable state, that is, give the control word 6040h = 000Fh. Under Normal
operation, the status word 6041h will be switched to 0027h.

Step 5: Configure the motor operating parameters in CSP mode, such as: operating mode
6060h = 8;

Step 6: The master station of the upper computer calculates the periodic absolute target
position 607Ah, and the slave station executes the operation.

Cycle synchronization speed mode (CSV)

In periodic synchroNOus speed mode, the master station of the host computer periodically
sends the calculated target speed 60FFh to the slave station, and the slave station internally
converts it into the calculation speed of the motor according to the target speed value.
And feedback to the master station slave station status information.

Comntrol word (bodoh)
Contrel mode (boboh)
Target speed (60FFh)
Speed feediorward (60Bih
Maximum running speed of the metor (6080h)
Quick stop deceleration [(&085h)
Polarity selection (607ER)

L B B

¥ ¥uasz5

g

EtherCAT

master contreller
R

Z

Status word (bo41h)
Current control mode (60b1h)
Actual pesition [bdbdh)

s
%

F

Actual torque (60T7h)
Error code [bo3Fh)

F i |

Figure 158 control chart of periodic synchroNOus speed mode

1 Related Object Dictionary Introduction

Table 236 Control word 6040h

Control
6040h 00h VAR RW Ul6 Y 0x0000
word
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Bit definition of control word 6040h in CSV mode

Bit Bit definition Description
0 start up 0: invalid 1: valid
Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
3 Motor power-on 0: invalid 1: valid
enable
7 Fault reset clear | 0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting

Table 238 Status word 6041h

Object Object t f

indext| fSub=indos = o R/W YP€ 9L pD0  Defaults
name name data
Status

6041h 00h VAR RO Ul6 Y 0x0040
word

Table 239 Bit definition of status word 6041h in CSV mode

Bit Bit definition Description

10 Goal reached 0: The target position is NOt reached

19 Follow from the 1: The target position is reached
station

13 Following error 0: Slave NOt running position command

Table 240 Control mode 6060h

Object Object t f

index  Sub-index  C2I¢C bjec R/W YPE 9L pD0  Defaults
name name data

6060h 00h Control VAR RW 18 Y 0x00
mode

Control mode 6060h is used to set the current track mode. In CSV mode, the object
dictionary is set to 9.

Table 241 Current control mode 6061h

Object name  X{Z&KA H|AEA
index | Sub—index Object R/W type of PDO
name data
6061h 00h Current VAR RO 18 Y 0x00
control mode

BRAE

Defaults

The current control mode 6061h is used to display the current track mode. In the CSV
mode, the object dictionary setting read value is 9.
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Table 242 Maximum motor speed 6080h

6080h 00h Motor speed VAR RW U32 Y 0x00003840
The maximum motor speed is the motor operating characteristics, and its unit is

revolutions per minute (RPM). When the given speed is greater than the maximum speed of the
motor, it will trigger an alarm and stop running.

Table 243 Quick stop deceleration 6085h

6085h 00h Quick stop VAR RW U32 Y 0x00000000
deceleration

The quick stop deceleration is the deceleration of the motor when a quick stop is required
during the execution of an emergency stop, and its unit is user command/s2.

Table 244 Speed feedforward 60Blh

60B1h 00h Speed VAR RW 132 Y 0x00000000
feed-forward

The speed feed-forward is periodic speed compensation. When the speed feedforward is
NOt 0, the given final speed is the sum of 60ffh and 60blh, and the unit is the user instruction
unit / s.

Table 41 Target speed

60FFh 00h Target speed VAR RW 132 Y 0x00000000

The target speed is a given speed command, and its maximum value should NOt be greater
than the maximum speed value of the motor. When the given value is greater than the maximum
speed value of the motor, an alarm will be triggered and stop.

2 Recommended configuration of PDO mapping

In CSV cycle synchroNOus speed mode, the recommended configuration of PDO mapping is as
follows

F 42 PDO Bk 4t & 1B & -CSV
Table 246 Recommended PDO mapping configuration—CSV

Remarks
6040h: Control word 6041h: Status word required
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60FFh: Target speed required
60Blh: Speed Optional
feedforward 6064h: Actual location
6060h: Mode selection | 606Ch: Actual speed Optional
60FEh—01h: Digital 6061h: Current mode Optional
output display

60FDh: Digital input Optional

3 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
cord, and communication cord are connected properly, and then power on after confirming that
they are correct.

Step 2: When the power is turned on without any error alarm, the slave will switch from
the initial state to the pre—operation state.

Step 3: Configure the drive operating parameters (synchronization cycle, electronic gear
ratio, polarity selection, current and other parameters) and PDO mapping parameters. After
the configuration is completed, the slave state machine will be switched to the operating
parameters

Step 4: In the case of NO abNormality in the previous step, switch the 402 state machine
to the running enable state, that is, give the control word 6040h = 000Fh. Under Normal
operation, the status word 6041h will be switched to 0027h.

Step 5: Configure the motor operating parameters in CSV mode, such as: operating mode
6060h = 9;

Step 6: The master station of the host computer calculates the periodic target speed
of 60FFh, and the slave station executes the operation.

Contour position mode (PP)

This mode is mainly used for point—to—point trajectory application. The master station
of the host computer gives the target position (relative or absolute), target speed,
acceleration, deceleration and other parameters. The slave station will generate and execute
trajectory planning and execution according to these parameters, and output the status to
the master. station.
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Control word (&o40h)

Conirel mode (boboh) s
Target position (40TAhI) _
Contour speed (bo8ih)
Take-off speed [(bo82zH) 5
EtherCAT Contour acceleration (6083h) ;-HHC
master contreller Contour deceleration (bo8gh) FERAreAL
T slave driver

Maximum running speed of the motor [-*Cuh]
lhﬂdkltqu-uihtrﬂnllll!!l}_

Polarity selection (607Eh) =

Status word (8041h)
Current control mode (bob1h)
Actual pesition (bob4h)
Actual speed (06Ch)

4 Errorcode(b03Fh)

& A

Figure 159 Contour position mode control chart

1 Related Object Dictionary Introduction

Table 247 Control word 6040h

Control
6040h 00h VAR RW Ul6 Y 0x0000
word

Table 248 Bit definition of control word 6040h in PP mode

0 start up 0: invalid 1: valid
Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
5 Motor power—on 0: invalid 1: valid
enable
Collect new target | 0—1: The rising edge will collect the target
4 location position, speed, acceleration and

deceleration, and execute
Update location NOw | 0: NOn—immediate update 1: immediate update
Absolute 0: absolute position command 1: relative
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position/relative | position command
position
7 Fault reset clear | 0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 249 Status word 6041h
6041h 00h Status VAR RO U16 Y 0x0040
word
Table 250 Bit definition of status word 6041h in PP mode
Goal reached 0: The target position is NOt reached
10 1: The target position is reached
Internal software |0: Neither the position command NOr position
11 limit trigger feedback exceeds the limit
1: Position command or position feedback overrun
19 Target location 0: The target position can be updated
update 1: The target location canNOt be updated
13 Following error 0: NO excessive position deviation fault
1: Fault due to excessive position deviation
6060h Table 251 Control mode 6060h
6060h 00h Control VAR RW I8 Y 0x00
mode

Control mode 6060h is used to set the current trajectory mode. In PP mode, the object
dictionary is set to 1.

6061h Table 252 Current control mode 6061h

6061h 00h Current VAR RO 18 Y 0x00
control mode

The current control mode 6061h is used to display the current track mode. In PP mode,
the object dictionary setting read value is 1.

Table 253 Target position 607Ah
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607Ah 00h target VAR RW 132 Y 0x00000000
location

The target position is the value of the absolute position of the slave station given
by the master station of the upper computer every synchronization cycle. The slave station
follows the absolute position according to the current position, and the unit is the user
given instruction.

Table 254 Contour speed 6081h

6081h 00h Contour VAR RW U32 Y 0x00000960
speed

Profile speed is the speed of running in PP mode. The maximum value of this speed depends
on the minimum speed of 607Fh and 6080h. When the given speed is greater than the maximum
value, an alarm will be triggered and the operation will stop. The unit is command/s.

Table 255 Takeoff speed 6082h

6082h 00h Takeoff | VAR RW U32 Y 0x00000000
speed

The take—off speed is the speed at which the motor starts directly and will run to the
target speed in this speed mode. The unit is command/s.

Table 256 Contour acceleration 6083h

6083h 00h Contour VAR RW U32 Y 0x00000000
acceleration

The contour acceleration is the speed acceleration in PP and PV modes. The maximum value
of this acceleration depends on the maximum acceleration 60C5h. When the input acceleration
is greater than the maximum acceleration, the input acceleration is limited to the maximum
acceleration and a warning is issued. sZ2.

Table 257 profile deceleration 6084h

6084h 00h Contour VAR RW U32 Y 0x00000000
deceleration

The contour deceleration is the deceleration running in PP and PV modes. The maximum

value of the deceleration depends on the maximum deceleration of 60c6h. When the input
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deceleration is greater than the maximum deceleration degree, the input deceleration is

limited to the maximum deceleration, and a warning is issued, with the unit of instruction
unit / S2.

Table 258 Maximum acceleration table 60C5h

60C5h 00h VAR RW U32 Y 0x000186A0
Acceleration

The maximum acceleration is the maximum value of the acceleration in the PP mode, and
its unit is the command unit/s2.

Table 259 Maximum deceleration 60C6h

60C6h 00h Maximum VAR RW U32 Y 0x000186A0
deceleration

The maximum deceleration is the maximum value of the deceleration in PP mode, and its
unit is the command unit/s2.

2 PP Pattern trajectory curve

In the PP mode, the slave station has 4 trajectory modes. Under the control word bit

5, bit 6, bit 9 three different control word combinations will produce different running
tracks, the track running is as follows:
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Actual speed

()_
Prepare a new point
(bit 4) 0
Set point confirmation
(bit 12) ()
Rmachlﬂhetnrgetguuﬁﬁknl.
(bit 10) ()

ABLCD

Figure 160 Single point motion
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Actual speed
Prepare a new point

(bit 4) (}
Set point confirmation
(bit 12) 0
Reach the target position
(bit 10) 0

Figure 161 Multi-point motion, stop between positions

In this way, the 9th and 5th bits of the control word are both 0, and the motor will

stop during two runs.

ABCD EFb
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Actual speed

€
Prepare a new point
(bit 4) 0

t
Set point confirmation
(bit 12)

5
Reach the target position
(bit 10) 0

ABGD BEBG 1 I

Fig. 162 Multi-point movement without stopping between points
In this way, the 9th bit of the control word is 1, and the 5th bit is 0. The motor runs

at the speed of the first point at a constant speed before reaching the first point, and
the The motor runs at a speed of several points, during which the motor will NOt stop.
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Actual speed ()
Prepare a new point
(bit 4) 0

Set point confirmation O
(bit 12)

Reach the target position

(bit 10) 0

ABCD EFG H

Figure 163 Multi—point motion, after setting the second point, switch directly to

the speed of the second point

I

t

In this way, the 9th position of the control word is set to 1, and the 5th bit is also set

to 1, the motor will directly switch to the second point movement speed, but will NOt complete

the first point movement. The running speed of the motor is continuous motion.

3 Recommended configuration of PDO mapping

In PP contour position mode, the recommended configuration for PDO mapping is as follows:

Table 260 Recommended PDO mapping configuration—PP

Remarks
6040h: Control word 6041h: Status word required
607Ah: target location required
6081h: Target speed required
6083h: Target acceleration required
6084h: Target deceleration required
6082h: Takeoff speed 6064h: Actual location | Optional
6060h: Mode selection 606Ch: Actual speed Optional
60FEh—01h: Digital output | 6061h Current mode | Optional
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display
60FDh: Digital input Optional

4 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
cord, and communication cord are connected properly, and then power on after confirming that
they are correct.

Step 2: When the power is turned on without any error alarm, the slave will switch from
the initial state to the pre—operation state.

Step 3: Configure the drive operating parameters (synchronization cycle, electronic gear
ratio, polarity selection, current and other parameters) and PDO mapping parameters. After
the configuration is completed, the slave state machine will be switched to the operating
parameters.

Step 4: In the case of NO abNormality in the previous step, switch the 402 state machine
to the running enable state, that is, give the control word 6040h = 000Fh. Under Normal
operation, the status word 6041h will be switched to 0027h.

Step 5: Configure the motor operating parameters in PP mode, such as: operating mode
6060h = 1, target position 607Ah, contour speed 6081h, acceleration 6083h, deceleration
6084h.

Step 6: Send the position acquisition command of control word 6040h, and the slave station
executes the operation.

Contour speed mode (PV)

The contour speed mode is mainly used in speed control occasions. The master station
of the host computer sets the target speed, acceleration and deceleration.
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Control word [(bodoh)
Centrol mode (boboh)
Target spead [(60FFh)

Contour acceleration (bo83h)
Contour deceleration (6084h) _

Maximum running speed of the motor (6080h)
Quick stop deceleration (6085h) JMC

_ EtherCAT

rthIdrhur

¥

EeharCA¥ Polarity selection (807Eh)
master controller
Status word (s041h)

Current control mode (boblh)
- Aetual position (b064h)
. Actual speed (606Ch)

Actual torque (bo77h)
Errer code [(603Fh)

A A

4 &

Figure 164 Contour speed mode control diagram

1 Related Object Dictionary Introduction

Table 261 Control word 6040h

Control
6040h 00h VAR RW Ul6 Y

0x0000
word

Table 262 Control word 6040h bit definition in PV mode

Bit definition
0 start up 0: invalid 1: valid
1 Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
o Motor power—on 0: invalid 1: valid
enable
7 Fault reset clear |0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 263 Status word 6041h
6041h 00h Status VAR RO U16 0x0040
word
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Table 264 Bit definition of status word 604lh in PV mode

frBit
definition
0 When Bit8=0: the target speed is NOt reached
When Bit8=1: Decelerate
10 Goal reached - -
{ When Bit8=0: reaching the target speed
0 When Bit8=1: the speed is 0

Follow from | 0 0: Slave NOt running position command

12
the station 1: Slave is executing position command
'3 Following NO excessive position deviation fault
error 1: Fault due to excessive position deviation
Table 265 Control mode 6060h
6060h 00h Control VAR RW I8 Y 0x00
mode

Control mode 6060h is used to set the current track mode. In PV mode, the object dictionary
is set to 3.

Table 266 Current control mode 6061h

6061h 00h Current VAR RO 18 Y 0x00
control mode

The current control mode 6061h is used to display the current track mode. In PV mode,
the object dictionary setting read value is 3.

Table 267 Target speed 60FFh

60FFh 00h Target VAR RW 132 Y 0x00000000
speed
The target speed is the target value that controls the running speed of the motor. After
a given running command, the motor will accelerate or decelerate to the target speed according
to acceleration and deceleration. The maximum value of this speed value depends on the minimum
value of 607Fh and 6080h. When the target speed exceeds the maximum running speed, it will
run at the maximum speed and give an alarm. The unit is command/s.
Table 268 Contour acceleration 6083h
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6083h 00h Contour VAR RW U32 Y 0x00000000

acceleration

The contour acceleration is the speed acceleration in PP and PV modes. The maximum value
of this acceleration depends on the maximum acceleration 60C5h. When the input acceleration
is greater than the maximum acceleration, the input acceleration is limited to the maximum
acceleration and a warning is issued. s2.

Table 269 Contour deceleration 6084h

6084h 00h Contour VAR RW U32 Y 0x00000000
deceleration

The contour deceleration is the speed deceleration in PP and PV modes. The maximum value
of this deceleration depends on the maximum deceleration 60C6h. When the input deceleration
is greater than the maximum deceleration, the input deceleration is limited to the maximum
deceleration and issued Warning, the unit is command unit/s2.
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2 PV Mode trajectory curve

In PV mode, after the target speed, acceleration and deceleration are given, the operation is adjusted
in real time according to the given speed

value

Actual speed

Target speed

-

3 Recommended configuration of PDO mapping

In PV profile velocity mode, the recommended configuration of PDO mapping is as follows:

6040h: control word 6041h: Status word required
60FFh: target speed required
6083h: Target acceleration required
6084h: Target deceleration required
607Fh: Maximum contour

velocity 6064h: Actual location required
6060h: Mode selection 606Ch: Actual speed required
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60FEh—01h: Digital output 6061h: Current mode display | required
60FDh: Digital input required

4 application process

Step 1: check the wiring, including power line, motor power line, encoder line and communication line, and
power on after confirmation.

Step 2: switch the slave station from initialization state to pre operation state without any error alarm when
power on.

Step 3: configure the driver operation parameters (synchronization period, electronic gear ratio, polarity
selection, current and other parameters) and PDO mapping parameters, and switch the slave state machine to
the operation parameters after the configuration is completed

Step 4: if there is NO abNormality in the previous step, the 402 state machine is switched to the operation
enabled state, that is, the control word 6040h = 010th. Under Normal operation, the status word 604 1h will
be switched to 0127h.

Step 5: configure the motor operating parameters in PV mode, such as: operation mode 6060h = 3, target
speed 60fth, acceleration 6083h, deceleration 6084h.

Step 6: send the start instruction of control word 6040h = 000fh, and the slave station will execute the
operation.

Return to zero mode (HM)

JMC EtherCAT slave station supports the zero—back mode defined by the CiA402 protocol. Users need
to set the zero—back mode, zero—back acceleration, zero—back speed, zero—shift speed, zero—shift and
other parameters. When the return to zero is completed, the current position will automatically be O,

and the motion position will be run with this point as the reference
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Control word (bo40h) "
Control mode (boboh) >
Zero return mode (5098h) >

Ip-lnlrif:r,lngtf:.liﬁlﬂl-al!hu[lbgﬂlHEEhJ
Zero return speed [(bo9oh-0zh) N
Return to zere acceleration (609AR)

>

Zero ofiset (607Ch)
h.:::irUAT
master ﬂlﬂl!iﬂ"‘ Status word (6041h) slave driver
: Current control mode (6061h)
< Actual position (b0b4h)
4 Actualspeed (60BCH)
P Actual torgue (6077THh)
< Errer code [(603Fh)
Figure 165 control chart of return to zero model
1. Introduction to the related object dictionary
Chart 43 Control word 6040h
. Object Object
sub—index data type default
name Type
control
6040h 00h 1 VAR RW U16 Y 0x0000
WOTIdC
Chart 44 Definition of control word 6040h bit in HM mode
0 Start 0: Invalid 1: Valid
1 Voltage setting 0: Invalid 1: Valid
2 Quick stop 0: Invalid 1: Valid
3 Motor power on enable | 0: Invalid 1: Valid
0—1:Start return to zero 1: Go back to zero 1
4 Start return to zero | =0:Return to zero at the end
7 Fault reset clear 0: Invalid 1: Valid
8 Pause 0: Invalid 1: Valid, pause according to
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605dh setting

Chart 45 state word 6041h
Object Object Default

Index | Sub—index R/W | Data type PDO
name type value

6041h 00h Sate word VAR RO Ul6 Y 0x0040

Chart 273 definition of status word 6041h bit in HM mode

Bit Bit definition Description
0 Bit8=0:Return to zero position NOt reached
10 Return to zero Bit8=1:Slow down
position | Bit8=0:Return to zero position
Bit8=1:Speed is 0
12 Zero return complete | 0: Homing incomplete 1: Homing complete
13 Return to zero error O:Zerx)retu%leithout error 1:0veI‘to}erance fault
occurred in the process of returning to zero

Chart 46 control mode 6060h

Object Object Default
Sub-index o - R/W Data type PDO - oF
name type value
6060h 00h Operation VAR RW 18 Y 0x00
mode

Control mode 6060h is used to set the current trajectory mode. In HM mode, the object dictionary is set

to 6.
Chart 47 Current control mode 6061h
, Object Object Default
Index | Sub—index R/W | Data type PDO
name type value
6061h 00h Operation VAR RO I8 Y 0x00
mode

The current control mode 6061h is used to display the current trajectory mode. In HM mode, the read value

of the object dictionary is set to 6.
Chart 48 Return to zero offset 607Ch

Index Sub—index Object name Object R/W  Data type PDO RIETC
type value
607Ch 00h Return to RW 132 Y 0x00000000
zero
acceleration

Return to zero offset is applicable to offset a certain distance after the return to zero mode is completed,
and take this point as the zero position. The unit is user instruction.
Chart 49 Return to zero mode 6098h
Object Default

Index Sub—index | Object name R/W Data type PDO
type value
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6098h 00h Mode of VAR RW 18 Y 0x00
return to

7Zero

The return to zero method is that the user selects the corresponding return to zero method

according to his own needs.
Chart 50 Speed of return to zero 6099h

Speed of
00h return to ARRAR RO U8 N 2
Zero

Mechanical
01h origin RW U32 Y 0x00000000
velocity
oon | Zero offset RW U32 Y | 0x00000050
velocity

Mechanical origin speed, find the speed of mechanical origin (limit switch), that is
to find the position of deceleration point. The unit of speed is command unit / s. The zero

offset speed is used to find the offset speed of zero position, and its unit is instruction

6099h

unit / s.
Chart 51 Return to zero acceleration 609Ah
609Ah 00h Return to VAR RW U32 Y 0x00000000
zZero
acceleration

The return to zero acceleration is the acceleration and deceleration speed of the slave
motor in the return to zero, that is, the acceleration and deceleration speed when it reaches
the limit.

2 HM Mode trajectory curve

In ¢iad402 protocol, there are 36 kinds of return to zero modes, each of which has a different
trajectory curve. Users can choose the return to zero mode by setting the return to zero

mode for 6098h according to their own needs.

2.1 Return to zero mode 1

When 6098h = 1, zero return mode 1 is selected:
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The CW direction end of CCW direction limit is taken as the reference point, and the first
Z signal in CW direction is taken as the zero point.

The motor first moves to the CCW direction at the speed of 6099h-01h returning to the
mechanical origin. When the CCW direction limit is effectively activated, it decelerates
and stops according to 609ah deceleration, and then reverses to CW direction. When it leaves

the CCW direction limit, the first Z signal is the zero point

——
I'-‘-‘-‘--.'-'-'-'.---..‘-‘----‘-""----llllliﬂlﬁm
-—-[ type

CCW direction limit

return.

Fig. 166 schematic diagram of jemecon EtherCAT slave station return to zero mode 1

2.2 Return to zero mode 2

When 6098h = 2, zero return mode 2 is selected The CCW direction end of the limit in CW
direction is taken as the reference point, and the first Z signal in CCW direction is taken
as the zero point.

The motor first moves towards CW direction at the speed of 6099h-01h returning to the
mechanical origin. When the CW direction limit is effectively activated, it will decelerate
and stop at 609ah deceleration, and then move in the CCW direction in reverse direction.
When leaving the CW direction 1imit, the first 7Z signal 1is the zero point

I\t

Z signal

CW direction Limit
Lsssnal NPN type
return.

Figure 167 schematic diagram of jemecon EtherCAT slave station return to zero mode II
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2.3 Return to zero mode 3

When 6098h = 3, zero return mode 3 is selected

The CCW direction end of HS limit is taken as the reference point, and the first Z signal
in CCW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
to CW direction at the speed of 6099h—01h returning to the mechanical origin. When the HS
limit is effectively activated, it decelerates and stops at 609ah deceleration, and then
reverses to CCW direction. After leaving the HS limit, the first Z signal is the zero return
point;

The starting position is on the HS limit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, the first Z signal will return to zero;

The starting position is at the CW direction side of HS limit: the motor first moves
to CWdirection at the speed of 6099h—01h back to the mechanical origin, and when it encounters
the CW direction limit, it reverses to the CCW direction. After touching the HS limit, it
continues to run in the CCW direction. After leaving the HS limit, the first Z signal is
the zero point.

Figure 168 schematic diagram of JMC EtherCAT slave station return to zero mode 3

2.4 Return to zero mode 4

When 6098h = 4, zero return mode 4 is selected

The CCW direction end of HS limit is taken as the reference point, and the first Z signal
in CW direction is taken as the zero point.
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The starting position is at the CCW direction side of HS limit: the motor first moves
to CW direction at the speed of 6099h—01h returning to the mechanical origin. When the HS
limit is effectively activated, it decelerates according to 609ah deceleration and returns
to zero point when the first Z signal is encountered.

The starting position is on the HS limit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, it runs in the CW direction at a low speed. When the
HS limit signal is activated again, the first Z signal is the zero return point;

The starting position is at the CW direction side of HS limit: the motor first moves
to CW direction at the speed of 6099h-0l1h returning to the mechanical origin; when it
encounters the CW direction limit, it reverses to the CCW direction; after touching and
leaving the HS limit, it runs in the CW direction at a low speed. When the HS limit signal
is activated again, the first Z signal is the zero return point;

Fig. 169 schematic diagram of four track of JMC EtherCAT slave station returning to zero mode

2.5 Return to zero mode b5

When 6098h = 5, zero return mode 5 is selected

The CW direction end of HS limit is taken as the reference point, and the first Z signal
in CW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
to CCW direction at the speed of 6099h-01h back to the mechanical origin, and when it
encounters the CCW direction limit, it reverses to CW direction. When HS limit is activated,
it decelerates. After leaving the HS limit, the first Z signal is the zero point;

The starting position is on the HS limit: the motor runs at a low speed in the CW direction.
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After leaving the HS limit, the first Z signal is the zero return point;

The starting position is at CW direction side of HS limit: the motor first moves to CCW
direction at the speed of 6099h—01h returning to the mechanical origin, activates HS limit
and then decelerates to CW square. After leaving the HS limit, the first Z signal is the
zero return point;

Zsignal I I
HE Hmit ... cicnsnas

COW limit sig:_l::l" I MNPN type

Fig. 169 schematic diagram of five track of JMC EtherCAT slave station returning to zero mode

2.6 Return to zero mode 6

When 6098h = 6, zero return mode 6 is selected

The CW direction end of HS limit is taken as the reference point, and the first Z signal
in CCW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
towards CW direction at the speed of 6099h-01h returning to the mechanical origin, and then
reverses to the CW direction when it encounters the CCW direction limit. When the HS limit
is activated, it will slow down, and after leaving the HS 1imit, it will run at a low speed
in the CCW direction. When the HS limit is activated, the first Z signal will be the zero
point;

The starting position is on the HS 1imit: the motor runs at a low speed in the CW direction.
When the motor leaves the HS limit, it runs in the CCW direction at a low speed. After the
HS limit is activated, the first Z signal is the zero point;

The starting position is at CW direction side of HS limit: the motor first moves to CCW

direction at the speed of 6099h—-01h returning to the mechanical origin. After activating
HS limit, the first Z signal is the zero point return;
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HEEmit o eeccncanaea l__l. ............... NPN iype
COW limi 1 s
e PP NPN type
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2.7 Return to zero mode 7

When 6098h = 7, zero return mode 7 is selected

The CCW direction end of HS limit is taken as the reference point, and the first Z signal
in CCW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
to CW direction at the speed of 6099h—01h returning to the mechanical origin. When the HS
limit is activated, it decelerates to the CCW direction. After leaving the HS limit, the
first Z signal is the zero return point;

The starting position is on the HS 1imit: the motor runs at a low speed in the CCW direction.
After leaving the HS limit, the first Z signal is the zero return point;

The starting position is at CW direction side of HS limit: the motor first moves towards
CW direction at the speed of 6099h-01h returning to the mechanical origin. When the CW limit
is activated, it decelerates to the CCW direction. After activating the HS limit, the motor
runs at a low speed in the CCW direction. After leaving the HS limit, the first Z signal
is the zero point return;
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2.8 Return to zero mode 8

When 6098h = 8, zero return mode 8 is selected

The CCW direction end of HS limit is taken as the reference point, and the first Z signal
in CW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
towards CW direction at the speed of 6099h—-01h returning to the mechanical origin. After
the HS limit is activated, the first Z signal is the zero point return;

The starting position is on the HS 1imit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, it runs at a low speed in the CW direction in the reverse
direction. After the HS limit is activated, the first Z signal is the zero point;

The starting position is at CW direction side of HS limit: the motor first moves to CW
direction at 6099h—01h returning to mechanical origin speed. When CW limit is activated,
it decelerates to CCW direction. After HS limit is activated, motor runs in CCW direction
at extreme speed. After leaving HS limit, it runs at low speed in CW direction in reverse
direction. After activating HS limit, the first Z signal is return to zero point;
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Figure 173 Schematic diagram of Eight trajectories for DomiNO EtherCAT back to zero from a station

2.9 Return to zero mode 9

©
P
"’

Figure 173 Schematic diagram of Eight trajectories for DomiNO EtherCAT back to zero from a station

When 6098h = 9, select return to zero mode 9:

The CW end of HS 1imit is taken as the reference point, and the first Z signal in CCW direction
is taken as the zero point.

The starting position is in the DIRECTION of HS limit CCW: The motor first moves in the
direction of CW at the speed of 6099H-01h back to the mechanical origin. After the HS limit
is activated and then leaves, it runs in the opposite direction of CCW. When the HS limit
is activated again, the first Z signal is back to the zero origin.

The starting position is on the HS limit: the motor runs at low speed in the DIRECTION of

CW. After leaving the HS 1imit, the motor runs at low speed in the direction of CCW in reverse.
The first Z signal after activating the HS limit is back to the zero origin.
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The starting position is on the CW side of HS limit: The motor first moves in the CW direction
at the speed of 6099H-01h back to the mechanical origin. When the CW limit is activated,
it slows down and runs in the CCW direction. After the HS limit is activated, the first Z
signal returns to the zero origin.

2.10 Return to zero mode 10

Z signal
HSMadt _______ .. . ..... e I L, e T T
[......!
CW Hmit I----NPHtm

Fig. 175 schematic diagram of 10 track of JMC EtherCAT slave station returning to zero mode

When 6098h = 10, select return to zero mode 10:

Take the CW direction end of HS limit as reference point, and the first Z signal in the CW
direction as zero point.

The starting position is in the DIRECTION of HS limit CCW: The motor first moves in the
direction of CW at the speed of 6099H-01h back to the mechanical origin. After the HS limit
is activated and then leaves, the first Z signal returns to the zero origin.

The starting position is on the HS limit: the motor runs at low speed in the direction of
CW. When it leaves the HS 1limit, the first Z signal returns to the zero origin.

The motor first moves towards the CW at the speed of 6099H-01h back to the mechanical origin.

When the CW 1imit is activated, it slows down and runs in the CCW direction. When the HS
limit is activated, it runs in the opposite direction to the CW.
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2.11 Return to zero mode 11

When 6098h = 11, select return to zero mode xi:

Take the CW direction end of HS limit as reference point, and the first Z signal in the CW
direction as zero point.

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the
mechanical origin. When the CCW limit is activated, it decelerates to the CW direction. After
the HS limit is activated and then leaves, the first Z signal returns to the zero origin.

The starting position is on the HS limit: the motor runs at low speed in the direction of
CW. When it leaves the HS limit, the first Z signal returns to the zero origin.

The starting position is on the CW side of HS 1imit: The motor first moves in the CCW direction
at the speed of 6099H-01h back to the mechanical origin. When the HS limit is activated,
it moves in the opposite direction to the CW. The first Z signal after leaving the HS limit

Z signal
HS Hmit ----l--i ---------- I I --------------- NPNtm
M N ----I 'NPHWM

is back to the zero origin.

Figure 176 schematic diagram of return to zero mode 11 track of JMC EtherCAT slave station
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2.12 Return to zero mode 12

When 6098h = 12, select zero return mode 12:

The CW end of HS 1imit is taken as the reference point, and the first Z signal in CCW direction
is taken as the zero point.

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the
mechanical origin. When the CCW limit is activated, it slows down to the CW direction. After
the HS limit is activated and then leaves, it moves towards the CCW direction at low speed.

The starting position is on the HS limit: the motor runs at low speed in the DIRECTION of
CW. After leaving the HS limit, the motor runs at low speed in the direction of CCW. When
the HS limit is activated, the first Z signal returns to the zero origin.

The starting position is in the CW direction of HS limit: the motor first moves in the CCW
direction at the speed of 6099H-01h back to the mechanical origin. After the HS limit is
activated, the first Z signal returns to the zero origin.

i
|
12 ) |
Z signal | '
HSMmidt _____________ .I—I. ............... NPN type
.......................................
CCW limitsignal | NPN type

B 39 A% E EtherCAT NSt EEH X+ 8@ ~2H

2.13 Return to zero mode 13

When 6098h = 13, select return to zero mode xill:

Take CCW direction end of HS 1imit as reference point and the first Z signal in CW direction
as zero point.

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the
mechanical origin. When the CCW limit is activated, it decelerates to the CW direction. After
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the HS limit is activated, the first Z signal returns to the zero origin.

The starting position is on the HS 1imit: the motor runs at low speed in the CCW direction.
After leaving the HS limit, the motor runs at low speed in the CW direction. When the HS
limit is activated, the first Z signal returns to the zero origin.

The starting position is on the CW side of HS limit: The motor first moves towards the
CCW direction at the speed of 6099H-01h back to the mechanical origin. After activating the
HS 1imit and leaving the HS limit, the motor operates at low speed in the direction of CW.
After activating the HS limit, the first Z signal returns to the zero origin.

| I
o
2 sbgusl { |
HEHmit .. cccccccmcans r:r.-.............ﬂlfﬂtyp-l
commaepguli—— U0 L L s i

Fig. 178 schematic diagram of 13 track of JMC EtherCAT slave station return to zero mode

2. 14 Return to zero mode 14

When 6098h = 14, select return to zero mode xiv:

Take CCW direction end of HS limit as reference point and the first Z signal of CCW
direction as zero point.

The motor first moves in the CCW direction at the speed of 6099H-01h back to the mechanical
origin. When the CCW limit is activated, it runs in the opposite direction of CW. After the
HS limit is activated, it runs in the opposite direction of CCW at low speed.

The starting position is on the HS 1imit: the motor runs at low speed towards CCW direction.
When it leaves the HS limit, the first Z signal is back to the zero origin.

The starting position is in the CW direction of HS limit: the motor first moves towards

the CCW direction at the speed of 6099H-01h back to the mechanical origin. After activation
and leaving the HS limit, the first Z signal returns to the zero origin.
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Z signal I

mm--n—------"---l—r --------------- NPN type
PNF type
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il!!?lhillillllljj:::-r NFPN type

Figure 179 schematic diagram of 14 track in homing mode of JMC EtherCAT slave station

2.15 Return to zero mode 15

The return to zero mode is reserved. When the return to zero mode is selected, there is NO action.

2.16 Return to zero mode 16

The return to zero mode is reserved. When the return to zero mode is selected, there is NO action.

2.17 Return to zero mode 17

When 6098h = 17, select return to zero mode seventeen:
Take the CW direction end of the CCW direction limit as the zero point

The starting position is on the limit of CCW: The motor runs at a low speed in the direction of CW,
Stop when leaving CCW limit, this point is the zero return origin;

The starting position is in the CW direction of CCW limit: the motor moves in the direction of CCW
at the speed of 6099h-01h back to the mechanical origin. After the CCW limit is activated, the motor
runs at a low speed in the direction of CW. Stop when leaving CCW limit, this point is the zero return

origin;
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G |

S Ll A —— NP
Fig. 180 17 trajectory diagram of EtherCAT slave return to zero mode

2. 18 Return to zero mode 18

When 6098h = 18, select return to zero mode 18:

Take the CCW direction end of the CW direction limit as the zero point.

The starting position is on the CW limit: the motor runs at a low speed in the direction of CCW,
Stop when leaving CW limit, this point is the zero return origin;

The starting position is in the direction of CW limit CCW: the motor moves in the direction of CW
at the speed of 6099h—-01h back to the mechanical origin. After the CW limit is activated, it runs at

a low speed in the direction of CCW, Stop when leaving CW limit, this point is the zero return origin;

L T T PFMNPT
- [ NPN{:M
- - P

Fig. 181 18 trajectory diagram of EtherCAT slave return to zero mode

2.19 Return to zero mode 19

When 6098h = 19, select return to zero mode 19:

Take the HS limit CCW direction end as the zero pointo.
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HS lmit =~ "~"===ssssssssasssnasnsnf@———meessssmass= NPN type
FMNP type
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Fig. 182 19 trajectory diagram of EtherCAT slave return to zero mode

2.20 Return to zero mode 20

When 6098h = 20, select return to zero mode 20:

The CCW direction end of HS limit is zero.

The starting position is in the direction of HS limit CCW: the motor moves in the direction of CW
at the speed of 6099h-01h back to the mechanical origin. It stops when the HS limit is activated, and
this point is the zero return point;

The starting position is above the HS limit: the motor runs at a low speed in the direction of CCW.
When it leaves the HS limit, it runs in the direction of CW. When the HS limit is activated again, it
stops, and this point is the zero return origin;

The starting position is at the CW side of the HS 1imit: the motor moves back to the mechanical origin
at 6099h-01h in the CW direction. When the CW limit is activated, it runs in the reverse direction to
CCW,After activating the HS limit, it decelerates at low speed,After leaving the HS limit, it runs in
the reverse direction of CW,When the HS limit is activated again, it stops, and this point is the zero

return origin;
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Figure 183 Schematic diagram of 20 trajectories for DomiNO EtherCAT returning from the station to zero

mode

2.21 Return to zero mode 21

When 6098h = 21, select return to zero mode 21:

The CW directional end with HS limit is zero.

The starting position is in the direction of CCW of HS limit:The motor first moves in the direction
of CCW at the speed of 6099h—-01h back to the mechanical origin,When the CCW limit is activated, it runs
in the reverse direction of CW,After activating the HS limit, it decelerates at low speed, Stop when
leaving the HS limit, this point is the zero return origin;

The starting position is above the HS limit: the motor runs at a low speed in the direction of CW,
Stop when leaving the HS limit, this point is the zero return origin;

The starting position is in the direction of CW of HS limit: the motor moves in the direction of
CCW at the speed of 6099h-01h back to the mechanical origin. When the HS limit is activated, it runs
in the reverse direction to the CW direction at low speed,Stop when leaving the HS limit, this point

is the zero return origin;

—————=e— FMNP type

Sesmssssedmssssscsssasseansassnmns e

muwﬂ“ I NPN type
Fig. 184 21 trajectory diagram of EtherCAT slave return to zero mode
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2.22 Return to zero 22

When 6098h = 22, select zero return mode 22:

Take the CW end of HS limit as zero

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the mechanical origin.
When the CCW limit is activated, it runs in the opposite direction to CW. When the HS limit is activated,
it slows down and runs at low speed

The starting position is on the HS limit: the motor runs at low speed in the DIRECTION of CW. After leaving
the HS 1imit, the motor runs in the opposite direction of CCW. When the HS limit is activated, the motor
stops.

The starting position is in the CW direction of HS limit: the motor first moves towards the CCW direction
at the speed of 6099H-01h back to the mechanical origin, and stops when the HS limit is activated, which

is the return to the zero origin.

—
i

“H il ----JI“".-..lilﬁ --------------- m“"
. PFNP type

EEssssE s ssssSEEEE RS E e TR type

|
mwmrw____l NFPN type

Fig. 185 schematic diagram of 22 track of jemecon EtherCAT slave station return to zero mode

2.23 Return to zero mode 23

When 6098h = 23, select return to zero mode 23:

The CCW direction end of HS limit is zero.

The starting position is in the direction of the HS limit CCW: the motor moves in the CW direction
at the speed of 6099h-01h back to the mechanical origin. After the HS limit is activated, the motor runs
in the reverse direction of CCW. It stops when the HS limit is activated, and this point is the zero
return origin;

The starting position is above the HS limit: the motor runs at a low speed in the direction of CCW,
It stops when the HS limit is activated, and this point is the zero return origin;

The starting position is at the CW direction of HS limit: the motor moves in the CW direction at
the speed of 6099h—-01h back to the mechanical origin. When the CW limit is activated, the motor runs
in the reverse direction of CCW. When the HS limit is activated, it decelerates, It stops when the HS

limit is activated, and this point is the zero return origin;
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Fig. 186 23 trajectory diagram of EtherCAT slave return to zero mode

2.24 Return to zero mode 24

When 6098h = 24, select return to zero mode 24:

The CCW direction end of HS limit is zero.

The starting position is in the direction of the HS 1imit CCW: the motor moves in the direction of
CW at the speed of 6099h—-01h back to the mechanical origin, It stops when the HS limit is activated,
and this point is the zero return origin;

The starting position is above the HS limit: at low speed, it runs in the direction of CCW. After
leaving the HS limit, it runs in the reverse direction of CW, It stops when the HS limit is activated,
and this point is the zero return origin;

Starting position in the HS limit the CW direction side: the motor to the CW direction in 6099-01
h h back to the origin of the mechanical movement speed, When the limit in the CW direction is activated,
it runs in the reverse direction to the CCW,After activating the HS limit, decelerate to CCW
direction,After leaving the HS 1imit, it runs in the reverse direction of CW, It stops when the HS limit

is activated, and this point is the zero return origin;
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Fig. 187 24 trajectory diagram of EtherCAT slave return to zero mode

2. 25 Return to zero mode 25

When 6098h = 25, select return to zero mode 25:

Take the CW direction end of the HS limit as the zero point,

The starting position is in the direction of the HS limit CCW: the motor moves in the direction of
CW at the speed of 6099h-01h back to the mechanical origin.

After activating the HS limit and then leaving, it runs in the reverse direction to CCW at low speed,
It stops when the HS limit is activated, and this point is the zero return origin;

The starting position is above the HS limit: run in the direction of CCW at a low speed, After leaving
the HS limit, it runs in the CCW direction at low speed, It stops when the HS limit is activated, and
this point is the zero return origin;

The starting position is on the CW side of HS limit: the motor moves in the CW direction at the speed
of 6099h-01h back to the mechanical origin. When the limit in the CW direction is activated, it runs
in the reverse direction to the CCW, It stops when the HS limit is activated, and this point is the

zero return origin;
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Fig. 188 25 trajectory diagram of EtherCAT slave return to zero mode

2.26 Return to zero mode 26

When 6098h = 26, select return to zero mode 26:

Take the CW direction end of the HS limit as the zero points

The starting position is in the direction of the HS limit CCW: the motor moves in the direction of
CW at the speed of 6099h—01h back to the mechanical origin,After activating the HS limit, decelerate
to run in the direction of CW, Stop when leaving the HS limit, this point is the zero return origin;

The starting position is above the HS 1imit: Run at low speed in the direction of CW, Stop when leaving
the HS limit, this point is the zero return origin;

The starting position is on the CW side of HS limit: the motor moves back to the mechanical origin
at the speed of 6099h—-01h in the CW direction. When the limit in the CW direction is activated, it runs
in the reverse direction to the CCW,After activating the HS limit, decelerate to run in the direction

of CW, Stop when leaving the HS limit, this point is the zero return origin;

|——|L®a

______ PHP type
--------------------------------------- PNP ty
CW Himit signal Lt
Fig. 189 26 trajectory diagram of EtherCAT slave return to zero mode

2.27 Return to zero mode 27

When 6098h = 27, select return to zero mode 27:
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Take the CW direction end of the HS limit as the zero point,

The starting position is in the direction of CCW of HS limit:The motor first moves in the direction
of CCW at the speed of 6099h-01h back to the mechanical origin,When the CCW limit is activated, it runs
in the reverse direction to the CW,,After activating the HS limit, decelerate to run in the direction
of CW,Stop when leaving the HS limit, this point is the zero return origin;

The starting position is above the HS 1imit: run at low speed in the direction of CW, Stop when leaving
the HS limit, this point is the zero return origin;

The starting position is in the direction of CW of HS limit: the motor moves back to the mechanical
origin at the speed of 6099h-01h in the CW direction. When the limit in the CW direction is activated,
it runs in the reverse direction to the CCW,After activating the HS limit, decelerate to run in the

direction of CW, Stop when leaving the HS limit, this point is the zero return origin;

(___4 % [ 2 i

—
H.!mt . -'---..--'---.-NPNW
- THP Ly pe
OOCW lmit m-I_I' ----------------------------- FNF type

Fig. 190 27 trajectory diagram of EtherCAT slave return to zero mode

2. 28 Return to zero mode 28

When 6098h = 28, select the zero return method 28:

Take the CW direction end of the HS limit as the zero point.

The starting position is on the side of the HS 1imit CCW direction: the motor first moves
in the CCW direction at a speed of 6099h-01h back to the mechanical origin, When the CCW
direction limit is activated, it runs in the reverse direction to the CW, After activating
the HS 1imit, decelerate to run in the direction of CW, It stops when the HS 1imit is activated
again, and this point is the zero return origin;

The starting position is on the HS limit:Run at low speed in the direction of CW. After
leaving the HS limit, run at low speed in the direction of CCW in the reverse direction. It
stops when the HS limit is activated again, and this point is the zero return origin;

The starting position is on the side of the HS 1limit CW direction:The motor first moves
in the CCW direction at a speed of 6099h—01h back to the mechanical origin,When the limit
in the CW direction is activated, it runs in the reverse direction to the CCW, Stop when
the HS limit is activated, this point is the zero return point;
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Figure 191 schematic diagram of 28 track in homing mode of JMC EtherCAT slave station

2.29 Return to zero mode 29

When 6098h = 29, select the zero return method 29:

The CCW direction end of the HS limit is the zero point.

The starting position is on the CCW direction side of the HS limit: the motor first moves
in the CCW direction at 6099h—01h back to the mechanical origin speed. After the CCW direction
limit is activated, it runs in the CW direction in the reverse direction and stops when the
HS limit is activated. This point is the zero return origin;

The starting position is on the HS limit:Run at low speed in the direction of CCW. After
leaving the HS limit, run in the reverse direction at low speed in the direction of CW. Stop
when the HS limit is activated again, this point is the zero return origin

The starting position is on the side of the HS 1limit CW direction:The motor first moves
in the CCW direction at a speed of 6099h—01h back to the mechanical origin,After activating
and leaving the HS limit, decelerate to run in the direction of CW, Stop when the HS limit
is activated, this point is the zero return point;

231



Shenzhen Just Motion Control Electromechanics Co., Ltd

0755-26509689

]

Fig. 192 29 trajectory diagram of EtherCAT slave return to zero mode

2.30 Return to zero mode 30

When 6098h = 30, select the zero return method 30:
The CCW direction end of the HS limit is the zero point.

The starting position is on the side of the HS 1imit CCW direction:The motor first moves
in the CCW direction at a speed of 6099h-01h back to the mechanical origin,When the CCW
direction limit is activated, it runs in the reverse direction to the CW,After activating
the HS limit, it runs in the CCW direction at low speed, Stop when leaving the HS limit,

this point is the zero return origin;

The starting position is on the HS limit:Run at low speed in the direction of CCW, Stop

when leaving the HS limit, this point is the zero return origin;

The starting position is on the side of the HS 1limit CW direction:The motor first moves
in the CCW direction at a speed of 6099h—-01h back to the mechanical origin,After the HS 1imit
is activated, the low speed runs in the direction of CCW, Stop when leaving the HS limit,

this point is the zero return origin;
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Fig. 193 30 trajectory diagram of EtherCAT slave return to zero mode

2. 31 Return to zero mode31

The zero return mode is reserved. When the zero return mode is selected, there is NO
action.

2.32 Return to zero mode 32

The zero return mode is reserved. When the zero return mode is selected, there is NO
action.

2.33 Return to zero mode 33

When 6098h = 33, select the zero return method 33:

The first Z signal in the CCW direction is the zero point.

The motor runs in the CCW direction and stops when it finds the first Z signal. This
point is zero.

«H—

 signal | I I |

Fig. 194 33 trajectory diagram of EtherCAT slave return to zero mode
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2.34 Return to zero mode 34

When 6098h = 34, select the zero return method 34:

The first Z signal in the CW direction is the zero point.
The motor runs in the direction of CW and stops when it finds the first Z signal. This point
is zero

Z signal | | | |

Fig. 195 34 trajectory diagram of EtherCAT slave return to zero mode
2. 35 Return to zero mode 35

When 6098h = 35, select the zero return method thirty—-five:
Take the current point as the zero position.

3 PDORecommended configuration of PDO mapping

Recommended configuration of PDO mapping—HM

6040h: control word 6041h: status word required
6060h: control mode required
6098h: Return to zero 6064h: actual position optional
609Ah: Return to zero

acceleration 606Ch: actual speed optional
6099h-01h: Return to

Mechanical origin speed 6061h: Current mode display | optional
6099h—02h: Return to zero

offset speed 60FDh: Digital input optional
60FEh—01h: Digital output optional
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41 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
cord, and communication cord are connected properly, and then power on after confirming that
they are correct.

Step 2: When the power is turned on without any error alarm, the slave will switch from
the initial state to the pre—operation state.

Step 3: Configure the drive operating parameters (synchronization cycle, electronic gear
ratio, polarity selection, current and other parameters) and PDO mapping parameters. After
the configuration is completed, the slave state machine will be switched to the operating
parameters.

Step 4: In the case of NO abNormality in the previous step, the 402 state machine is
switched to the running enable state, that is, the control word 6040h = 000Fh, under Normal
operation, the status word 6041h will be switched to 0027h.

Step 5: Configure the motor operating parameters in HM mode, such as: operating mode
6060h = 6, zero return mode 6098h, zero return acceleration/deceleration speed 609Ah,
mechanical return speed to 6099h-01h, zero return offset speed to 6099h—02h, The zero offset
is 607Ch.

Step 6: Send the control word 6040h = 001Fh to start the zero return command, and the
slave executes the operation.
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Routine

EtherCAT communication operation routine based on TwinCAT3, This routine will use TwinCAT3
of Beckhoff and 2HSS458-EC of JMC as the object to explain the operation of EtherCAT
communication.

This routine uses TwinCAT3 embedded in Microsoft Visual Studio 2015 Community. The
version number of TwinCAT3 is TC31-FULL-Setup. 3. 1.4022.30 (users can download it from
Beckhoff official website), and the operating platform is Windows10.

Before you start, put the device description file (.XML) of the JMC drive into the
D: \TwinCAT\3. 1\Config\Io\EtherCAT folder under the installation directory of TwinCAT3.

NOte: Use the intel network card as much as possible for the network port of the PC,
otherwise it will cause some brands of drivers to be disconnected due to the large jitter
of the network card (Jiemeikang driver will NOt be disconnected, but it will cause jitter
in the motor control), For demonstration purposes, NOn—Intel network cards are used here.

New construction

® Open the software through the icon in the taskbar

(7] gbout TwinCAT...

5] TwinCAT XAE (VS 2015)

Tools ’

#2 Realtime Settings..,

Router L4

System

Bl 40 3Z4T TwinCAT3

® C(Click [New Project]
Expand [Installed] — click [Template]l — select [TwinCAT Projects] — select
[ TwinCAT XAE Project]
® After confirming the save path and file name, click [O0K]
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sHOWw #EH

. TwinCAT XAE Project (XML format) TwinCAT Proj AR TwinCAT Projects
TwinCAT XAE System Manager

TwinCAT Projects

TwinCAT Proj
FAMyProject),

BR(M): TwinCAT Project2

Fig. 197 New TwinCAT project
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Activate the software

® [ere we choose the seven—day activation method (you can continue to use this method
to activate the software after the expiration). For the complete activation method,
please refer to Beckhoff official documentation.

([ J

click [SYSTEM)Y —double—click [License] —Click on the Tab [Manage Licenses]
® Select the license that needs to be activated, and check all if you are NOt sure (the

corresponding function will be used, but there will be a pop—up prompt when the license
is NOt activated)

£riB) SR TwinCAT  TwinSAFE  PLC  ERAM TIE@D 5 pe  HITN)  EOMW)  #EIH)

Release - TwinCAT RT (x6 - P Fiff.. - o _
TwinCAT Project2 + X

Order Information (Runtime) Manage Ufﬂﬂsﬁs Project Licenses  Online Licenses

[ Disable automatic detection of required licenses for project

L —

Order No | License ‘ Add License

TC1000 TC3 ADS [¥ cpu license
TC1100 [Tez10 [~ cpu license
TC1200 TC3 PLC [ cpu license
TC1210 TC3PLC/ C++ Il cpu license
TC1220 .TCS PLC / C++ / MatSim ~ cpu license
TC1250 TC3 PLC / NCPTP 10 il cpu license
TC1260 TC3 PLC / NC PTP 10 / NC 1 [~ cpu license
TC1270 TC3 PLC / NC PTP 10 / NC 1 / CNC [~ cpu license
TC1275 TC3 PLC / NC PTP 10 / NC I/ CNC-E [~ cpu license
TC1300 Tcaces [~ cpu license

Teaaan Tea e FaAoanie

Figure 198 Activate license
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After confirming the activation item, select the tab [Order Information (Runtime) ]

Click [7 Days Trial License) —Click [OK]) , If successful, it will prompt the license
save path

WEy @WEE LB B TwinCAT

TwinSAFE  PLC  ERAM) TED
B-an M

Scope
Release - TwinCATRT (x6 - P s

TwinCAT Project2 + X

Order Information (Runtime) 4fwege—ticenses  Project Licenses  Online Licenses

License Device Targst (Hardware Id) Add...

System Id: Platform:

A2E68B58-1B7D-6DF9-BB4F-4FCI2ER4EIDY other (90)

License Request

Provider: Beckhoff Butomation ~ Enter Security Code

License Id: Customer | Fleaze type the follawing 5 characters:

PhiTE
Comment:
PLiTE]

License Activation

7 Days Trial License... License Response File...

Microsoft Visual Studio

7 days license file generated

'EAMyProject\TwinCAT Project?\TwinCAT Project?\TrialLicense. tclrs'

Figure 199 Enter confirmation code
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Network card configuration

® Choose [TwinCAT) — [Show Realtime Ethernet Compatible Devices]

HEY [EE) SHE 5 inC inS PLIC BEGM) TEM (S Scope SN BHOW) EENH)

(E)
a-a

TwinCAT Project2 v BIAEEEEESR oo

Order Information (Runtime) | Manage Licenses || 'Restart TwinCAT (Config Mode)

Feload Devices
License Device Target (Hardware Id) Rl s : ml_.;qu Proj
- 1 TwinCAT Project2

System Id:

A2EGBB58-1E7D-6DFI-B54F-4FCO2EB4E9DO

License Request

Provider: Beckhoff Automation

Comment: |

License Activation

7 Days Trial License...

| Instances | License TAN | Current Status
L AT LA R R Tt

Bl 41 TP EUR LT &
® After selecting the compatible network card in [Compatible devices), clickl Install]

1 Order No ‘ License

240



Shenzhen Just Motion Control Electromechanics Co., Ltd

0755-26509689

TwinCAT

Release ~ TwinCAT RT (x6

Order Information (Runtime) Manage Licenses Project Licenses  Online Licenses

"

License Device Target (Har

System Id:

Installation of TwinCAT RT-Ethernet Adapters

- Ethemet Adapters -

| Update List

AZ2E68B58-1B7D-6DF3-B54F-4H

License Request

Provider: Beckhoff Automa

License Id:
Comment:

License Activation

7 Days Trial License..

| License

Installed and ready to use devices(izallime capable
Installed and ready ta use devices(for demo use only

Compatible devices

Incompatible devices

@ WLAN - Qualcomm QCAS5E5 802.11b/g/n Wireless Adapter
I? Dizabled devices

pdate

l Unsla

Dizable

I Show Bindings

Figure 201 Click on compatible network card
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Configuration engineering

® Select in the project tree [I/0) —right click [Devices) —click [Scan]

=B N WB((P) &£REB) WD) TwinCAT  TwinSAFE  PLC B TIEMD

B-808 8 Release = TwinCAT RT (x6 - P MSl.. - f _

TwinCAT Project2

Number Device

Ins

Shift+Alt+A

®z=0 Aszo| @

/29 11:17:54 617 ms | "TwinCA
i i ated (System Id

Figure 202 scanning equipment
® pop-up window (NOt all types of devices can be found automatically) ,Click [OK]
® Select the installed network card and click [OK]
® Pop-up window (Scan for boxs), click [Yes]
® Link to the axis, Select INC - Configuration]) ,click [OK]
® Pop-up window (Activate Free Run),click [NOJ]
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1 new I/O devices found *

QK

Cancel
Microsoft Visual Studio / ;

Select &l

Scan for b Unselect &l ;
Activate Free Run

Microsoft Visual Studio

Microsoft Visual Studio /

s
(O CAC - Configuration
HINT: Mot all types of devices can be fo automatically Eancgl

=

Figure 203 Add IO device

mWEP) ¢ i TwinCAT  TwinSAFE  PLC

TwinCAT R
TwinCAT Project2 # X

General EtherCAT DC Process Data Plc Startup CoE - Online  Online

Operation Mode: DC-Synchron ] TwinCAT Pro
AT Project?

Advanced Settings...

(EtherCAT)

569 ms | TwinCAT

Figure 204 Set distributed clock

® [Expand the device tree [Devices) —select [Device 2 (EtherCAT) ] —double click [Drive
1 (2HSS458-EC) 1
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® C(lick the tab [DCY —click [Advanced Settings]) Perform distributed clock settings
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Advanced Settings
[ Distributed Clock Distributed Clock

Cyclic Made

Operation Mode:

DC-Synchron

Enable Sync Unit Cycle (us): | 2000
SYNC 0
Cycle Time (us): Shift Time (ps):
@syncUnitCyde  [x1 v User Defined
ser Define + cle
(O User Defined SYMNCO Cycl
[]Based an Input Reference
[ Enable SYNC 0 =
SYNC 1
nc Unit Cycle cle Time (ps): 2000
O Sync Unit Cycl Cycle Time (us)

[JEnable SYNC 1

[JUse as potential Reference Clock

Figure 205 Set offset time
® [xpand [MOTION] — [NC-Task 1 SAF) — [Axes) — [Axis 1] —click [Enc]
® C(lick the tab [Parameter] — set [Scaling Factor Numerator] the actual distance
corresponding to the encoder pulse number. For example: the drive is subdivided into
4000, and the length of one rotation of the motor is 25. 12mm, then the Scaling Factor
Number should be 25.12/4000=0. 00628mm/Inc.
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TwinCAT  TwinSAFE  PLC

TwinCAT RT (x6 ~ P H¥f0...

General NC-Encoder Parameter Time Compensation Online

Encoder Evaluation: - |
(3

Invert Encoder Counting Direction
. Scaling Factor Numeratar
Scaling Factor Denominator (default: 1.0) 1.0
Position Bias 0.0
Modulo Factor (e.g. 360.0%) 360.0
Tolerance Window for Modula Start 0.0
. Encoder Mask (maximum encoder value) 0xFFFFFFFF
Encoder Sub Mask (absolute range maxim... | Ox000FFFFF [ .
Reference System 'INCREMENTAL' Tas, Ctrl
Limit Switches: b W Inputs
Soft Position Limit Minimum Menitaring
Minimum Position
Soft Position Limit Maximum Menitaring
Maximum Pasition

+  Filter:

Expand All Collapse All - Select All

Figure 206 Setting the scale factor
® (lick [Activate Configuration) — [Confirm ] active— [confirm] restart

EAIA (M)

TwinCAT Project2 & X

General EtherCAT DC Process Data Plc Startil§

Name: |Dri\re 1 (2HS5458-EC)

Object Id: | 0x03020001

Type: |2Hs5458-EC

Update Fi

Comment: =
= Show Rea

Microsoft Visual Studio

o Restart TwinCAT System in Run Mode

Target Browser

Filter D

[Disabled

About Twi

Figure 207 Restart the system
® Select the tab [INC: Online]l — click [Set) in [Enabling] — click [Al1]
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MWENV) HEBPE) &ERB) ESD TwinCAT TwinSAFE PLC EAM TED

=] u® Release ~ TwinCAT RT (x6 ~ P Fifl.. - 2 _

TwinCAT Project2 & X

General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online  NC: Functions

| B 0 0000 Setpoint Position: mm]
j..I : | amm‘
Lag Distance (min/max): -mm]_Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s]
| 0.0000 (0.000, 0.000) | | 0.0000] | 0.0000 |
COwverride: [%] Total / Control Output: [%] Error
0.0000 % | 0.00/ 0.00 96| | 0 (OxD) |

Status (log.) Status (phys.) Enabling

[JReady FINOT Moving [ Coupled Mode [ Controller Set

[ Calibrated [IMoving Fw [Jin Target Pos. [JFeed Fw

[ Has Jab [IMoving Bw [Jin Pos. Range [Feed Bw Set Enabllyg s

Controller Kv-Factor: [rmm/s/mm] Reference Velocity: 0 7
|ﬂ Iﬂ |22DD []Feed B
Target Position: [rm] Target Velocity: Override [%]:

C U :

-— —| +| ++| ®| —
F1 F2 Fal DNFd Fg8| F9

B infoData

Fig 42 Enable equipment

Set the target position and target speed, click the green icon or press [F5]) to start
the operation, according to the previously set [Scaling Factor Numerator]) and the
set speed and position, that is 25.12 for one lap, one lap takes 25.12 seconds
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p -
wEE WENM DEE SAE BED  TwinCAT  TwinSAFE  PLC BEEM) TED

i i Release ~ TwinCATRT (x6 -~ P Mif0.. - [ _

General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online  NC: Functions

: Setpoint Position: mm]
[ 138537 ]

Lag Distance (minfmax): mm] Actual Velocity: [mmy/s] Setpoint Velocity:  [mmy/s]
| 0.0112 (0.000, o.om| | 0.924a|| 1.0000|

Override: [%] Total / Control Output: [%] Error
| 100.0000 % | 0.05/ 0.00 ae| | 0 (Dx0)|

Status (log.) Status (phys.) Enabling

[ Ready [IMNOT Maving [Jcoupled Mode ] Contraller
[ calibrated Moving Fw [Jin Target Pos. Feed Fw
Has Job [IMoving Bw [Jin Pos. Range Feed Bw

Controller Kv-Factor: [mmys/mm] Reference Velocity:
[ 4 [2200

Target Position: [mm] Target Velocity:

=Add... In,f’Out. ... Linked to

#! statusword X 5687 71.0 Input nStatel, nState2
# op_mode disp.. X 8 73.0 Input nState5 . In . Inputs . ...

L Figure 209 Manual control function
® Users can change the realization effect of several function buttons by modifying the

axis parameters.
® Expand [Motion] —Select INC-Task 1 SAF] — [Axes)] —click [Axisl1) —Click the tab

[Parameter])
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FBD/LD/IL  EE(D) i TwinSAFE  PLC H

TwinCAT RT (x
TwinCAT Pro

General Settings Parameter Dynamics Online Functions Coupling Compensation

Maximum Dynamics:
Default Dynamics:

Manual Meotion and Homing:

Heming Velocity (towards plc cam)

Homing Velocity (off plc cam)

=] Tabl

Manual Velocity (Fast)
Manual Velocity (Slow)

Jog Increment (Forward)

Jog Increment (Backward)

Fast Axis Stop:
Limit Switches:

Menitoring:

Figure 210 Setting manual control parameters
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PLC program creation

EilM)  TEM

General Plc Settings

ﬂ TwinCAT System Manager
va.1 (Build 4213)

TwinCAT PLC Server

Copyright BECKHOFF @ 1996-2018
hitp:/fwww.beckhoff.com

Microsoft Visual Studio

Project Auto Start
PP_MODE o Load I/0 Devices

Figure 211 Enter configuration mode
Right mouse button [PLCY —click [Add new item]

TwinCAT  Th

TwinCAT RT (x6 - P Hi

General plc Settings

@ TwinCAT System Manager
v3.1 (Build 4213)

TwinCAT PLC Server

Copyright BECKHOFF © 1996-2018
http:/fwww.beckhoff.com

guration

b Wl InfoDa
4 s Drive 1 (2

MNumber Project Auto Start Port Code Size Data Size
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Figure 211 Enter configuration mode

Right mouse button [PLC) —click [Add new item]

FENERIA - TwinCAT Project2

4 B2 HEEE 2hAE

Plc Templates i Standard PLC Project Plc Templates

m Empty PLC Project Plc Templates

PP_MODE

F\MyProject\TwinCAT Project2\TwinCAT Project2),

Figure 212 Add PLC project

® Expand the PLC tree, right—-click [POUs) — [Add) —click [POU]

® This example uses ladder diagram programming as an example, set [Name)] , [Typel

and [Implementation Languagel) , click [Open]
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| PP MODE Proj

i External
=l References

i DUTs

® To add PLC tasks (POUs) to be run, right—click, select

Ttem]

MAIN

POU
POU for implicit checks...
DUT...

Global

Alt+Enter

Shift+Alt+A

ing Folder Content...

Figure 214 Add POU program

i PP_MODE Project

M External Types

- References

* MAIN
)DE Instance ssign to
Export to ZIP
Del

Alt+Enter

B Inputs

Clytpyte

Fig 43 add PLC task
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)
2

OF 16}
MERE
16
SHW:

ERAEIEED) ¥

P open || concel

[Add] — click [Existing

Shift+Alt+A
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® (lick [Categoryl — [Programs] — select the required program files under the
POUs in the current project — click [0K]

HMNEIF X

AT ;,@/

Programs a £ it k&

=ik Pr_MODE iy
=3 pous
MAIN PROGRAM

] ZainE
M EFHE Z8w) B a4 e ERE A (n)
40

FROGRAM FOU

Figure 216 Select PLC task
® Ve need to first create the AXIS REF variable (users can also set the variable as
an array of global variables to facilitate the configuration of multiple axes), and
click [Activate Configuration)] toactivate the configuration — [O0K) — [Cancell
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SEE WEAN WBE  £RHB)  FBDAD/AL  EED) inCAT  TwinSAFE  PLC BN TED

ware Protection...

B RN 9 - Release - TwinCAT RT . Activate C

TwinCAT Project2 POLF & X Restart Twin

| axismumber: axis _rer; |
END VAR

Target Browse

Filter

About TwinCAT

® Figure 217 creates the axis variable

® Then link the created variable to the corresponding axis

® Expand [Motion] — [NC-Task 1SAF] — [Axes) — click [Axis1)] — click the tab
[Setting]

® (Click [Link To PLC] — select the created variable — click [0K]
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FEE WEW @TEHP EREIB)
SOy =R

MAIN

General Seftings meter Dynamics Online Functions Coupling Compensation

Link To I/Q... (2HS5458-EC) |

Link To PLC... _ | |

Axis Type:

Unit:
Cance

(® Unused
O al

Result |
Pasition: i L.c

> W Inputs
& Outputs

Figure 218. Link axis variablesl Control method I
® Because we will use the official motion control library, we need to add it to the

project first.
® Right click [References) —click [Add library]
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7

HivMv) TEO GG

MAIN

Add library...

Placehalder:

L MAIN
™ pou

Figure 219 Add library

® Selcet [Motion) — [PTP) — [Tc2 MC2) (Added according to specific needs)

N x
EFEETE A FasHTErEs.
27 ~
+ : Kinematics And Robotics
+. NCI
=G PTP
T2 MC2 Beckhoff Automation GmbH
Tc2_NC Beckhoff Automation GmbH
+{1# Tc3_MC2_AdvancedHoming Beckhoff Automation GmbH
]
WEE EH

Figure 220 Select control motion library
® (lick the created program in [POUs]) , in the program section, right—-click and select

Insert Operation Block
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E35E WEN) JB(P) 4H(B) FBD/AD/L E#K([D) TwinCAT TwinSAFE PLC EAM) TEM 5) Scope
FEEIH)
B9 g Release - TwinCATRT (x6 - P Fipl.. - & _

TwinCAT Proje POU* & X MAIN

BxisNumber: RXIS_REF;

e

END_VAR

Shift+F12

Fig. 221 Insert operation block
® Find the corresponding function block and click [OK] (MC Power is used to send the

enable command)
o
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E=NGIES X

SEEE %)

|MC_
EM72-0E =
£ b A
Tec2_MC2.MC_MoveSuperImposed FUNCTTON BLOCK

[f] Tc2_Mc2.MC_Movevelocity FLNCTION BLOCK
Tc2_MC2.MC_OverrideFilter

[f] Tc2_MCc2.MC_PhasingAbsolute

[] Te2_Mca.mc_phasingRelative
Tc2_MCZ.MC_PositionCorrectionLimij

[£] Tc2_Mca.mc_power HV'
Tc2_MC2.MC_PowerStep
Tc2_MC2.MC_ReadActualPositi
Tc2_MC2.MC_ReadActualVelocky
Tc2_MC2.MC_ReadApplicationRequ

f— W
£ >
HEE ) F v
TTIAE(E) HAEEW) D@ desEstEmss. (n)
AED):
FUNCTION_BLOCK MC_Power A
\Aods \AXIS_REF \VAR_IN_OUT |Reference to an axis
Enable BOOL \VAR_INPUT B
Enable_Positive |BOOL \VAR_INPUT  |E
[Enable_Negative [BOOL [var_INPUT [E e
F5E B

Fig 44 Select function block
® The following are the routines of the function block of point control. When using,
youcan go to [I/0) — [Devices) — [Device 2(EtherCAT) ] —tab [NC: Online) to view
the real-time feedback data
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) Rl #HEy) JBEE) 3 i i i PLC BEWM  TIED cope Ny EOM)  FEEIH)

S - B-2ws 9D - Release - TwinCAT RT (x6 -

POU* 2 X TwinCAT Proj

1
RN
MC_Power_ 0

MC Power POWER_DONE
ZxisNumber —Hixis Status KSD

Buay
AxisEnable Active

Enable Error
ErrorID

EnP

4”!”7&13]:1&71’0511:1‘72

EnN
4[' S Di Enable Negative
100 —Override
MC Aborting —BufferMede
—Options
|| eammER:
4 MC_MoveRelative_0
MC MoveRelative
ZyisNumber —Haxis Done ——
Buay
POWER_DONE Active [~
ﬂ ﬂ Execute CommandRborted —
251.2 —|Distance Error—
25.12 —Velocity ErrorID

25.12 —|RAcceleration
2.512 —|Deceleration
—|Jderk
MC Aborting —|BufferMede
—Options

Figure 223 Point control routine

Tip: Because Beckhoff has many function blocks, the usage is similar, so I will NOt repeat
them here. For details, please refer to the official help document:

https://infosys. beckhoff. com/english. php?content=. . /content/1033/tcplclib tc2 stand
ard/9007199329144587. html&id=

2 Control method = II

The second method is to NOt use the functions in the Beckhoff motion control library, but
directly modify the PDO mapping data to achieve motion control. This method is slightly
different from the engineering setting process of method one. The following will start after
completing the configuration of the motor shaft.
® Right—click the mouse to select the program "POU(PRG) " written in [POUs]) and select
[Remove] .
NOte: Select [Removel] instead of [Delete) , if you select [Delete) , the POU program
file will be deleted completely
® Select the corresponding POU program task in[PlcTask (P1cTask) ], and then right—click
— [Delete] —0K
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P =
BE\v) IEM 3 cope Aif(N) BOW FEEH)

MAIN

MC_Bower 0

MC Power POWER_DONE
Bx1sNumper —{Bxis - status {sh
Busy
AxisEnable Active -
— ——Enab1e Error

ErrorID
EnP

—— ———Enabie Fosicive

EaN
—— ——Enable Negative

100 —Override
MC_Aborting —BufferMode
—Options

I B Y

MC MoveRelative 0
MC_MoveRelative

AxisNumber —H2xis Done ——
Buay —
Del
POWEE_DONE Active —
Execute CommanaAborted —
251.2 —|Distance Error Ctrl+Del
25.12 —Velocity ErrorID

25.12 —Acceleration
2.512 —Deceleration
—derk
MC_Aborting —BufferMode
—Options ) ] Alt+Enter

Figure 224 Removes the POU
® Next, create a new POU program and add it to the PLC task, please follow the previous

operation
NOte: After creating a new POU program, you need to re—create a new variable linked to
the corresponding axis number. Therefore, it is NOt difficult to find that the variable for
linking is best set as a global variable to avoid the need to repeatedly link the motor shaft.
® Open the PLC tree —right key [GVLs) — [Add) — [Global Variable List])
® Set the name of the variable list, click [Open]
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FBD/LD/IL  V&&([D) TwinCAT TwinSAFE PLC EM IED

- TwinCATRT (x6 -~ P

MAIN

Add 2EEEFS
@ oEEFPEETEIIE

AR

@

Plc (PlcT
® MAIN

Del

Alt+Enter

Shift+Alt+A

Figure 225 Add global variable list

® In order to add multiple axes in the future, set the axis parameters to an array of
AXIS REF type, and then click [Activate Configuration) to activate the configuration,
and operate as before

REE
BsBOmn
H-2 . 9 -

GVL* & X PO

VAR GLOEAL
| axisNumber : ARRA¥[0..15] OF AXIS REF: |
END VAR

Figure 226 Add axis parameter group
® Seclect an address in the array to link to the axis, here select GVL.AxisNumber[0]
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B  SHREE WAN 2 mBE) s ) EERD)  TwinCAT  TwinSAFE  PLC
) EOM)
il 8 Release - TwinCATRT (x6 - P Hif0.. - J

TwinCAT Project2 ® X MAIN

General Settings

Link To 1/O... rive 1 (2HS5458-EC)

Link To PLC...

Axis Type: CANopen DS402/Profile MDP 742 (e.g. EtherCA

Unit: Display (Only)

Position: [ Jum CMadule

CPRNT ==

AR PLC Reference (‘Axis 1)

Result [ o E ; | oK. |
£ Jumber0] [P MODE | :

nstance
GYL.AxizMumber[1] [PP_MODE Instance)
GWL.AxisMumber[2] [FP_MODE Instance]
GYL.AxizMumber[3] [PP_MODE Instance]
GWL.AxisMumber[4] [PP_MODE Instance]
GWL AvisMumber[5] (PP_MODE Instance) ® Unused
GWL.AxisMumber[8] [PP_MODE Instance] Oal

GWL. AxizMumber[7] [PP_MODE Instance] -
GWL.AxisMumber[8] [PP_MODE Instance]
GWYL. AxizMumber[9] [PP_MODE Instance]
GWL.AxisMumber[10] [PP_MODE Instance]

Cancel

Figure 227 Link to corresponding axis number

® Then we need to configure the PDO mapping, openlI/0)—[Devices]—[Device 2 (EtherCAT) ]
— [Drive 1] —Click the tab [Process Data) —Select one of the PDO indexes
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Xi#HE REE By e ) i i 30 () ¢ #E(H)
o I

MAIN
General EtherCAT DC Process Data Plc Startup CoE - Online Online

Sync Manager: PDI

Size Type | Flags Index Size

128 Mbx...
Mbsxin ¢ TxPdoMapp!

Outp... ' ; TxPdoMapping

Inputs 16 g RxPdoMapping

RxPdoMapping

0x1602 3 RxPdoMapping

0x1603 4 RxPdoMapping

PDO Assignment (0x1C12): PDO Content (0x1600):

Index Size Offs Name Default (h...
0x6040.. 2.0 0.0 controlword

[0x1601
[]0x1602
[Jox1603 0x6060... 1.0 2.0 op_mode

0x607A... 4.0 3.0  target_position > M TxPdoMap
0x60B8... 2.0 7.0 Touch_probe function b @ RxPdoh

Download Predefined PDO Assignment: (none)

VPDO Assi it
SR M Load PDO info from device

ZIPDO Configuration
Sync Unit Assignment...

Name Online Type .. In/Out Linked to

& statusword UINT i 4 Input nStatel, nState2

& op_mode_disp.. SINT 4 ! Input nState5 . In. Inputs . ..
& actual_position ¢ . Input nDatalnl . In . Inputs ....
= \

LbiliiciloiiisE

Figure 228 Modify PDO

® Delete [Delete] toremove the unnecessary object index, and insert [Insert] the

required object index
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General EtherCAT DC Process Data  plc Startup CoE - Online  Online

Sync Manager: PDO List:

1)
=

Size  Type  Flags Index Size Name

128 Mbx. 0x1AD0 29.0  TxPdoMapping
Mbxin 0x1A01 9.0 TxPdoMapping
Outp... Ox1A02 4.0 TxPdoMapping
Inputs Ox1A03 0.0 TxPdoMapping

0x1600 17.0 RxPdoMapping

0x1601 17.0 RxPdoMapping

0x1602 22.0 RxPdoMapping

0x1603  17.0 RxPdoMapping

[ = = N )

PDO Assignment (0x1C12): PDO Content (0x1600):

Index Size Offs Name Default th... > Bl Inpul

@ Output:
Ox60BB.. 20 70  Touch prgbe function = 'H:CL

o101
ox1602
[]0x1603 0xBOFE:... 4.0 9.0

Ox60FE:... 4.0 bit_ mask

17.0

| Delete.. |

Download Predefined PDO Assignment: (none) Edit...

PDO Assi it Move U

L i Load PDO info from device K

PDO Configuration Move Down
Sync Unit Assignment...

Name Online Type Size InfQut Linked to
statusword X UINT 2.0 o Input nStatel, nState2
op_mode disp... X SINT 10 Input nState5 . In. Inputs . ...
actual_position X DINT 40 Input nDataln1 . In. Inputs ..

Figure 229 Modify PDO index
® Here we add the commonly used ones to the PDO mapping

E) #MEN @EE 4B 2/LD/ EED) ing TwinSAFE  PLC (M) | SN S0w  S2EIH)
=2 e telease = TwinCAT RT (x6 -
TwinCAT Project: Qu s* GVL
General EtherCAT DC Process Data  plc Startup CoE - Online  Online

Sync Manager: PDO List:

W
o

SM  Size Type Flags Index Size Name

] 128 Mbx.. 0x1A00 290  TxPdoMapping
1 256  Mbxin 0x1A01 9.0 TxPdoMapping
2 29 Outp... 0x1A02 40 TxPdoMapping
3 g Inputs 0x1A03 0.0 TxPdoMapping
0x1600 150 RxPdoMapping
0x1601  29.0 RxPdoMapping
0x1602 22.0 RxPdoMapping
0x1603  17.0 RxPdoMapping

oo o500 00O

il follow
PDO Assignment (Ox1C12): PDO Content (0x1601): 4 [ RxPdoM

Clox1600 Index Size Offs  MName Default (h.

0x1601 o
Cloxi602 0x60FF... 4.0 21.0 targrt_velocity

[Jox1603 0x6087... 4.0 25.0 torque slope

0| Agso| @3

Fig 45 RxPDOMapping
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® Then we add the corresponding output variable to the created POU program variable

list, and click [Activate Configuration] ] to activate the configuration

TwinCAT ~ TwinSAFE PLC  HMM IED 7 ) BEOW) EEIH)

b oL - P

FEE

2

L ERD)

)
¥
i

Release =+ TwinCAT RT (x6 =

POU_S* GVL

o=

ControlWord ATSQ*:
OperationMode AT:0Y: SINT:

TargetPosition AT$Q*: DINT:
€ TargetVelocity AT%Q*: DINT:
7 TargetTorgue ATEQ*: INT;

TorqueSlope AT:Q*: UDINT;

ProfileVelocity AT:Q%: UDINT;

10 Profilehcceleration AT:Q*: UDINT;
bk ProfileDeceleration AT$QY: UDINT:
iz MotorEnable: BOOL;

33 STEP1: BOOL:

14 STEP2: BOOL;

15 TON_1: TON:

1€ tmp: DINT;

17 TON_0: TON:

18 STEP3: BOOL;

15 STER4: BOOL; gl AR Bl
20 TON_2: TON: POU & (PRG)
21 R_TRIG 0: R_TRIG;
22 STEPS: BOOL;

END VAR

@Ezo | |Az=0| @

Figure 231 Add output variable

® Then we need to link the PDO mapped variables to the PLC program variables

® Open [I1/0) — [Devices) — [Device 2(EtherCAT)Y — [Drive 1] — [RxPdoMapping]
—(Click on one of the PDO indexes—click [Linked to] —Select the corresponding PLC
output variable—click [0K]
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D SEE WEY HHE &£EE)  FBD/DAL KD TwinCAT TwinSAFE PLC HAM) IED i c RN ECI0A) 28
" - | ¥ Release - TwinCAT RT (x6 - P Hiil.. - 5 _

EEER ¢ TwinCAT Project2 & X PO GVL

=

Variable Flags Online

Name: |ccntro|wurd

Type: |UINT

Address 71 (oxdi B Attach Variable controlword (Output)
Show Yariables

. ®Lnaed

4 (i Used and unused

Comment: ] Exclude disabled

Exclude other Devices

welude zame Image

LShow Tooltips i

[ 50 by Addre @ follow_

[] Show Variable Groups 4 R oM g
'# controlword

Show Yanable Types
[ Matching Type
Matching Size
&l Types

Array Mode
Offsets

[ Continuaus
1 Show Dialog

mode

T profile »
5B profile
I profile

Wariable M ame / Comment

/|| Hand over

3¢ [ Take over

Figure 232 Link to output variable

® Link the required PDO mapping variables, write the program, and then click [Activate

Configuration)] to activate the configuration — [OK] toactivate — [0K]

the operating mode

YE

TN #HOW #EEH)

to enter

GVL
ControlWord
4] OperationMode )
5 TargetPosition AT2Q*: DINT;
e TargetVelocity AT:Q*: DINT;
7 TargetTorque AT%Q*: INT:
TorqueSlope ATEQ¥: UDINT;
3 ProfileVelncity AT3Q%: TDINT: T L
1]
MotorEnable MIVE MIVE MIVE MOVE STEP1
{ [ EN  ENO EN  ENO EN  ENO EN  ENO {is)
1640 — |- ControlWord 1— |- OperationMode 1000 —| |- ProfileAcceleration 4000 — |- ProfileVelocity
MOVE
EN  ENO
1000 —| |- ProfileDeceleration
2 TON_1
STEFL MOVE MOVE TON MOVE
{ [ EN  ENO| EN  ENO ™ Q EN  ENO
20000 — [~ TargetPosition 1645F — — ControlWord ET- 16#4F — —ControlWord
T#4MS —

Fig. 233 Enter running mode

® (lick [PLC] — select [Login to] — continue to download [YES]
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FBD/LD/IL &

TwinCAT RT (x6 ~ P Hi

ControlWord
OperationMode
TargetPosition
TargetVelocity
TargetTorgue

TwinCAT

Vi

TwinSAFE PLC EEA\(M} TED &K Scope B0

- | Wind,

MotorEnable

nn
U

164#0F — —ControlWord

— Operatio

—TargetPosition

Project Lo

TwinCAT PLC Control

J%:iﬁa Fort_851 F7F(EN

o= TwinCAT Project?m o ZS2BARR M T 4D

Details...

Figure 234 Confirm to continue downloading

click [PLC) —select [start]
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I8m

EZEE 7 POUS [Onlineg] & x GVL

TwinCAT_Project2Z.PP_MODEPOU_S

% ControlWord
4 OperationMode
# TargetPosition

MotorEnable

1l

—] 1
1640£ — |- ControlWord [ g ] 1—

2z
STEF1 Loc
1l
D  Mode

|- TargetPosition [ @ ]

Fig. 235 Start PLC

® Then, the user can start to run the written program

CAT TwinSAFE  PLC i e SN BOW EHH
J e - b H
EEEZ 2 POUS [Online] = X GVL

TwinCAT_Project2 PP_MODEPOU_S

& ControlWord
& OperationMode
# TargetPosition
1 L e
b @ Real-Time

—TargetPFosition IIl

4L + IntelliSense

me

Figure 236 Running the program
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EtherCAT communication operation routine based on INOvance

controller

This routine will use the AM600 controller of Incheon and the 2DM542-EC of Jiemeikang
Electromechanical as an object to explain the operation of EtherCAT communication.

Add slave device description file

® Open programming software INOProShop—Tools—Device Library

& InoProshepvl.2.2)

%he MR NE TH ORF a4 Wy TR | B0 ME
Bl

7] KT
& HRIRTH
H MNP R IR -

Figure 237 Open the device library

® Installation—Install slave device description file

2 oEE X

B (L):  |System Repository e iR (E)..
{D:\PLCAINOVANCE\InoProShop\CODESYS\Repository\Devices)

TR R W)
[ERERETHASTRENOFHR.. | vendor |<2HHERE> vl

A (D).

+ [ =mige

+ [ pic

+ - @ SoftMotiondEZY
+ [ mip=es

pot s b= B U 7 3 /

=i

Figure 238 Install device description file
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® Seclect XML file—Open

&« v » [WEERE » software (E) » Ether CATIZERE » XML v @ EEUML -l

HR - B

RERTH ~ =R ==k ESit) Fo
IAIEE

= IMC_DRIVE_1.0.xml 2019/3/9 17:35 XML 35 478 KB

@ Onelrive

O eefE
3D S
g
= BR
¥ T
) B
=5
= 05 (C)
- install (D:)
- software (E:)

L

ST8E (N): | JMC_DRIVE_1.0xml T~ ¥ 'E‘hemTXMlﬁﬁiﬁ’_&fg? =
o | | ms |

Figure 239 Select XML file

® After successful opening, the "Uninstall" button will NO longer be dim
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@ Ees % |

fus (L) Systern Repository v/ Igﬁ-‘rﬁfﬁﬁtﬂ'
{D \,PLC’\,INDVANCE\,InuPrDShup\,CDDESYSHREpnmtury‘l,[!ewu:es} -

[EFTERE ST EBMFR. . | Vendor: | <@ 2 pE > vl EED.
= A EEW
| [ |omse2£c =
=3 il Shenzhen Just Motion Control Electromechanics Co,.ltd - 2HS5 Slaves I
[ 2Hss458EC
[ assessEC v
L4 ¥ |
= [ E:\Ether CATIZ & \JMC_DRIVE_1.0.xml
- 8 Device "2H55853-EC" installed to device repositary. I
8 Device "2HS5453-EC™ installed to device repository, |
1 & Device "2DM5472-EC” installed to device repository.
A=)

Figure 240 Successful installation
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Create a project

® (Click New Project
¥ InoProShop(V1.3.2)
i e I# WmE g Bt I8 &0
e A= | & 2 | B2 | ey~ (3 ]

BE TR

@ TFIENN
(H MPLCHITHIR..

Figure 241 New INOProShop project

® Select "Standard Project" and determine the location and name of the EtherCAT project

273



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

BwmTE X
HEC: iR (1
..... E = ] 2y B 0
_____ i N O A A

Inavance | nevance |no¥ance Inavance
W0.0.9.10)  V({[0.0.9.10) V({0.0.9.7)F W0.0.9.7) %
aMeo0 T3 AMS10T#E  @EraMs00 T3E HiamMs10T 32

ITETHE

[B&—1EE  — T EEB— 1 EEFPLC_PRGAITHE |

SRR |Emercm@u§§ |

BEW: |EEher cATIER: o

Figure 242 New standard project

® Sclect the device and programming language used, click OK

mELE

J EFEREFINTELRE - FRSHEELIEFARETIRR:

-OEEIRE s MITEE
-}EFPLC_PRG, FHITSERTES

-BIF TS, B200Z PR A—3IFEPLC_PRG
- 5| A SRR IR AR R T R -

& D

PLC_PRGTE:

AMB00-CPU1608TP TN {Shenzhen Inovance Control Technology) P

BIEELD) v]

Figure 243 Determining the device and programming language
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Add device

® Double—click Network Configuration—>click PLC—check EtherCAT master

7 Ether CAT.project” - InoProShop(V1.3.2)
it wE OWE I8 wWE EE EN IE §0 R
AEE IS oo % B XM 8]0

L ~ 0 X | gg Metwork Configuration X

=3 Ether CAT i =5 HE oo R o EE E | [l SAEDSIE [+ SAGSDIZH (@ SAECTNE (g Bk & @k
= [ Device {AMS00-CPU160ETR/TN) o

e

Geavo

Q@ Device Diagnosis

—|§£ Metwork Configuration I

E’,ﬁ EtherCAT Config
&j LocalBus Config

[Modbus Fif Cedbus Wi CEHEMY
1
[JModbus F3 CJYedbus MaE  JEBIML

7 Bl pe i [lCANepen Fdh  [JCANlink 3§  [JCANlink Mk
=} Applicati FEthernet : )
i ﬁ;p;;iggg [IModbusTCP Fif [ ModbusTCP Mif
; = o
i pLC_PRG (PRG) FEtherCAT
- i remE
= @ MainTask
8] ETHERCAT EtherCAT_Task
&) pLC_PRG

A SoftMotion General Axis Pool
! HIGH_SPEED_IO {High Speed IO Module)
[W] ETHERCAT (EtherCAT Master)

Figure 244 Add EtherCAT master

® Find ‘’ ShenZhen Just motion comtrol’” under the network device list on the right,
double-click the slave station to be added.
]
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7 Network Configuration x]
(fEEs faan e b eS| @ SADSKE 1 SAGSDTE (@ SAECTYH |@ Bk @ &

- BIARIO
EI;’ Ethercat[]

----- ¥ AMs00_0R0SETME 1.2,
----- [ AM&00_1616ETNE_1.2.1
----- i AM&00_EtherCAT Slave
----- [l AMSDO-2HCE 1.0.4.0
----- i AM&00-4PME_1.0.4.0
----- i AME00-RTUECTA(L 1)
----- [ EsB10N_ECAT vi1

EtherCAT

----- i 15810_28%is_v2.00
----- Bl svs10M_ECAT vi.1.2
----- [# sve20_3Axis_v3.00
----- fill_svs20_saxis_v4.00
= BRI

=-{= Shenzhen Just Motion C
i | 2DM542-EC

-l 2Hss458-EC

Figure 245 Add slave device
® Find the added slave station under the left device — right click to add CIA 402AIXS

Figure 246 Add 402 axis
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7 Ether CAT.project” - InoProShop(V1.3.2)

S

It WEOWE IR wWE EE B IR B0 &E

EZEH &G0t RRXI&SIR] -] =
:"lﬁ‘g‘ * o X ._ %@ Network Configuration X m _2DM542_EC |
=3 Ether CAT vl e w05 T ke by s | (@ BMNEDSITE EANGSDE [ SAECTIE

=1 Device (AM&00-CPU1608TP/TH)
@ Device Diagnosis
= %@ MNetwork Configuration
E’,i EtherCAT Config
E;} LocalBus Config
- B0 pLc B8
=} Application
D EEEs
B pLc_PRG (PRG)
- B ramE
=g MainTask
] ETHERCAT.EtherCAT Task
& PLC_PRG
A SoftMotion General Axis Poal
J HIGH_SPEED_IO {High Speed IO Module)
= (W] ETHERCAT (EtherCAT Master)
=[] _2om542_EC (2DM542-£EC)
W Axis [Axis)
=[]l _2Hss458_EC (2HSS458-EC)
P Asdis_1 (Axis)
=[] _2Hss858_EC (2HS5858-EC)

B axis_2 (axis)

_2HSS45 _2HSS85

B_EC B_EC
= =
i Axis 1 Axis_2

. k

]

Figure 247 402 axis added

Parameter setting

® Double—click 2DM542-EC — check to enable expert settings under overview

i OE ME I# W TE EE TE &0 &
S~ HI=] | ¢ 05 ST R X
HE r B X /% Network Configuration " _2pM542_EC x
=5 Eter cAT - =
3 "
=i Device (AME00-CPU150STP/TN) | %@ 1 Jtr _ . ot Etheraﬁ#
@, Device Diagnosis / RS Bahitt e : D EmEFaE .
=3 Network Configuration | EtherCATHIE 1001 = [ Enisdn
g cib i et :
Q EtherCAT Config HEHE J
£ LocalBus Config .
=21 pLciBiE BB #EDC DC-Synchron v
=13 Application | EthercaT yoBRsd = AR )
il EeEsE ! R0
{F] pLC_PRG (PRG) Wi >
- . BRES
= asmE . ©® BEeRE 2053 - .
=g MainTask | i) EEZRn x1 v oo T EEmdE (s
{H] ETHERCAT EtherCAT Task ! ORPFEY 0 T 1EuE Gs)
" ek | PLC_FTRG A1
SoftMotion General Axils Pool OamEs:
H  HiGH_SPEED IO (High Speed 10 Module) S . - N
5[] ETHERCAT (EtherCAT Misster) BFETEE [ 4000 T B (s
= ([ _20M542_EC (2DM542EC) APEEX g T BBmE Gs)
B Asis (Axis)
= [ _2+i55458_EC (2H55458-EC) ) =Filiioi] Fling
B axis_1 (i) DCEFFETIEH . HEREST pC
=[] _2ss858_EC (2HS5858-£EC) =7
B s 2 (auds) i
R
@ &M
O BIEANESISE (ADO 0x0012) & 001 :
[IEEFR (AD0 0x0134)
HiEF (2F) D0 (7)) 160 B

Figure 248 Enable expert settings
277



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

® Check PDO allocation and PDO configuration under expert process data

22 Ether CAT.project® - InoProShop(V1.3.2)
HfF RE ME IR RE fEE Ed TE B0 &E

R &l | b 2% 6 | - 0 | 2 | O X el
BE + 8 X|| P NetworkConfiguration ) [f] _2DM542_EC x| s |
=) Ether CAT =T
= (fj Device (AME00-CPU160ST/TN) ik ‘ EEERE: o E X MR
@ Device Diagnosis m SM b HE PDO5IH:
= %% Netwark Configuration 0 0 R =3l Juh B wE SM
$4 ethercaT Config Pt 1 0 HFRESIA. ‘16#1“0 17.0 RxPdoMapping ] 2
g Localius Config - 1671601 17.0 PoPdoMapping
- Bl e iBig RS 3 29 Fh 1621602 22.0 RePdoMapping
e £} Application etheacE O] 1641603 17.0 RxPdoMapping
i meEs 1651400 29.0 TPdoMapping M 3
1 e prG (RG) brivod 1621801 9.0 TxPdaMapping
- @ reEE 1 1671402 4.0 TwpdoMapping
= 8 MairTask RE 1651803 0.0 TxedoMapping
) ETHERCAT EtherCAT Task
& pLc_rre
-3, SoftMotion General Axis Pool
[l HicH_SPEED IO (High Speed IO Modue)
= W] ETHERCAT (EtherCAT Master)
= _2DM542_EC (DM542-EC)
B axis (axis)
= _2HS5458_EC (2HSS458-EC)
B axis_1 (axis) PDOSER ( 16£1C12) : 4 i [ FE X He + LB e TR
= _2H55858_EC (2HSS858-EC) [l 16%1600 PDO M1 (16%1600):
B s 2 (e) =3 R =1
‘IMWD:DD 2.0 0.0 controlword UINT
[ 16¥1603 16#6060:00 10 2.0 op_mode SINT
162607A:00 4.0 3.0 target_position DINT
16¥60B8:00 20 7.0 Touch_probe_function UINT
16260FE01 40 9.0 physical_outpuis UDIT
16260FE:-02 40 13.0 bit_mask UDINT
17.0
PDORIE MIEEMEFOOEE
=T

Figure 249 Check PDO configuration
® Double—click Axis—Under the unit conversion, find the number of pulses of one

revolution of the motor, and modify it to 16#FA0 (subject to modification according
to the drive).
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¥ Ether CAT.project” - InoProShop(V1.3.2)
i OWE WME I8 HWmE R OFf IE &0
BEHE & $ B @ X | #hiE IR -0 08 % | [ = |
BE v & X || 97 Network Configuration [ _omsa2bc i mas x|
=gl Ether AT it | =
=[] Device (AMAD0-CPU1608TPTN) HEFRE T = .
@ Device Diagnosis O ® B O (@3- (@)= OF O &t
= %@ Network Configuration iTIE 5SS
&) EtherCAT Config Bzhishs S O B
Mg LocalBus Confi T = 5
___Egﬁij;; i SoftMotiorEEE: it RS — S o SR —1
= @ Application | SM_Drive_ETC_GenericDSP402: I/0 ® TR AEYL
D e A IHSE B —2)
¥ pLc_Pra (rRE) b
- @ rEme i AL — BRsES g (1)
= WairTask e Bh (pulse)= X B hIERS (B m R )
f =30
] ETHERCAT.EtherCAT Task THSER
] rLC_PRG
"2 SoftMotion General Axis Pool O ERmEE
- l HIGH_SPEED_IO {High Speed 10 Module)
= B ETHERCAT (EtherCAT Master) TrSE 1 B —(3)
= [ _2oM542_EC (2DM542-EC)
Pk B avis (axis) [t 151 a S — @
=[] _2ss458_EC (2HS5458-EC)
B axis_1 (Axis) Eetkag 1 —-(5)
@ ;stfﬁs—i ;?”}55853{@ A A
= xis_2 {Axis]
—— B, 114 — RRES Fomdh (1) x Bt nF 4 R
" L = X (BT8f)
THEEE) X EREAS 6) 3 S

Figure 250 Setting the number of pulses for one revolution of the motor
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Add zero return parameter

® Startup parameter—click to add
7 Ether CAT.project” - InoProShop(V1.3.2)
X WE OME IE wWE e Esl IE §0 FEl

O E & I A= R - x|
e - B x ! 9 Network Configuraton [} _2DM542_EC X
=G Ether CAT = P P e
= [ Device (AM&00-CPU1508TR{TN) | L2 i HRE XWs 2 L6 ¢ T
© Device Diagnosis LR 7 #351: 7551 £ & fkE UREE UED mRa, kT T B
=3 Netwark Canfiguration 1 16#6060:16300  Modes of Operation E 8 O B 0 Modes of Operation
£ EtherCAT Confia kit 2 16#G0E0:16#00  Positive torque limit value 5000 16 F L] 0
£ LocalBus Config = ~ 3 16#60ELI6#00  Negative torque imitvalue 5000 1 O O 0
- Bl ric 1B R ' 4 16#607F:16500  Max profile velocity 400000 32 (] ] o
=} Application | EtherCaT JoRRSEH
D =g |
-1 PLC_PRG (PRG) brec
= nmE [ e
= g& MairTask &=
@] ETHERCAT.EtherCAT Task
) pLC_PRG

"3 SoftMotion General Axis Paal
B 6+ _SPEED 10 (High Speed 10 Module)
=[] ETHERCAT (EtherCAT Master)
= [@ _oms42_EC (2DM542:EC)
P axis (Auis)
= [ _255458_EC (2H55458EC)
[P Axis_1 (As)
= [ _255858_EC (2H55858-EC)

P axis_2 (as)

Figure 251 Add startup parameters

® Find 6098 (zero return method), 6099 01 (zero return

speed), 6099 02 (zero return

slow speed), 609A (zero return acceleration/deceleration) in the object catalog

MiTgEETIEEER
#Fgl: 7F&s5| ER E i HE o
16#6085: 16500 quick_stop_dec RW UDINT 1600000000
16#6086: 165200 motion_profie_type RW UINT 16#0000
1620087 16500 torgue_slope RW UDINT 1600000000
16#6088: 1600 Torque_profile_type RW UINT 16#0000
+- 15#E08F: 16200 position_encoder_resolution
"_' 16#6091: 16500 gear_ratio
+ - 16#6092: 16200 feed_constant
16#6098: 16400 home_method RW USINT 16#00
= 16#6099: 16200 home_wvelocity
16501 home_switch_velocity RW DINT 1600000000
116202 home_zero_velodty RW DINT 16#00000050
16=609A: 16200 home_acceleration RW UDINT 1600000000
16#60B0: 16500 Position_offset RW UDINT 1600000000
167608 1: 1600 Velodty_offset RwW UDINT 16#00000000 #
b=k home_method
Fo|: 16% 6038 = mEE: ¢ % iHE
F®3l: 1652 o d & e By
[ ===ihid] FTadl

Figure 252 Selection object dictionary
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Set the zero return parameter

16#6098 (zero return method): select the appropriate zero return method, and the track
map of the zero return method can be found in the Jiemeikang EtherCAT protocol manual.

16#6099[01] (Return speed to zero): 4000 speed is lrps

16#6099[02] (slow return speed): 100 speed is 0.025rps

168609A (zero return acceleration/deceleration): 40000 speed is 10rps

j %@ Metwork Configuration Gj _2DM542_EC x"
it b EN AEE X R ¢ B o8 TR
| EoEsE T =5l &5 EfR =] feE  MESE, WED s, WEkT T R
1 16#6060: 16500 Modes of Operation 3 3 F ¥ 0 Modes of Operation
JREEEIE] 2 16#60E0:16%00  Positive torque limit value 5000 16 [ [ 0
g 3 16#60E1: 16200 Megative torque limit value 5000 16 F .| 0
BEIEH 4 16#607F: 16300 Max profile velodity 400000 32 | F 0
i EthercAT 1/ORMET 5 16#6098: 16500 home_method 17 3 | | 0
B 16#6099;16%01  home_switch_velocity 4000 32 'l al ]
175 7 16#6099:16%#02  home_zero_velodity 100 32 O O 0
I e 8 home_acceleration 40000 32 1 ol a
A

Figure 253 Setting the zero return parameter
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Programming

1 New program organization unit

® Right click Application — Add Object — Program Organization Unit — Name, Type,
Language
[ J

% Ether CAT.projet” - InofroShepV1.32)
TNOE WE TH O Wi WL IR EOD ME

NS HIS - B AGIE T e ¢ RN EEERST X
w Pistwrk Candiguraton _ﬂ i
—— H] aseaieo aemianes)
N
b BLEHGE EF0 N
\,g sermenARESE: B |PLC_2DM 542
-~ L_x C — :qﬂun.g_m_cmm:w
& =0 e :
) i W trm 2ED:
g3 b um ERE®@)
L fes ' O it (e)
B .
B TR e (- R
= ] Frened O RAOTHE.. B o=l sy
=@ =T R & occas =LA
LT ol e
o B Asicaton g Coi Sourves Mansger .. . ﬁ'u—.”zﬁ ':&:'
-aﬁ:“ 228 b B
n = 5 o EnE .. TR
WPz RE FEEIES (M)
T hane. e
o feRLEEELD)
" GEmE.
o W O EA#(E):
A mess. I 2 (R):
B arerEes
, aETEas..
o SEUES U
8w 1ERBIEE(LD) =
5 i PRIEIZRI
i s
W FEEEE R
) TEMR.. s
T | mma. LR ] | BE
(B Eoaners | (B w8 - orme, a0l MTREEEr..

Figure 254 Create POU
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2 Add motion control instructions

Click Insert Operation Block to open the input assistant to add motion instructions.
(For specific instruction application, please refer to "AM600 Series Programmable Logic
Controller Programming Manual (Motion Control)")

" Ether CAT.project® - InoProShop(¥1.3.2)

i WE OWME I¥ wrep wE OEE OEE IE ®O EE
BEE & v« % B X M 4%%% | e -
GF e | 4 1 aF o+ o TF FF IF FTF + e
% * 3 X ‘2)@ Network Eonﬁguraﬁbn : @ PLC_ZDH542 x
i R Ll ad ‘ MC_Power 2DM542
[0 Device (AMB00-CPU108TR/TN) MC_Power
Q@ Device Diagnosis Axjs —=] Adis Status ——
= 2‘@ Network Configuration bRegulatorRealState |
& Ethercar config GVL_ED“‘?E“HE-ENABLE bDriveStartRealState |
Enable
Es} LocalBus Config L Eusy E
= 2l pLc 235 GVL_2DM542. ENABLET Errc::}o[lrl ]
= i':,-} Application H |] bRegulatorOn
@ cu_aomsa2 GVL 2DM542 ENABLE
@ cVL_Hss45E H H bDriveStart
@ GVL_2Hs5358
0 =zEs 2 MC_Reset 2DM542
¥ pLC_2DM542 (PRE) MC Reset
] PLC_2H35458 (PRE) Podis —= Aatis Done |——
B pLC_2Hs5855 (PRG) GVL_2DM3542.RSET Busy —
= @ FEEE [|p [I Execute Errori—
& ErrorlD|—
= §%# MainTask
& ETHER.CAT.EtherCAT Task
) pLc_ooMs42 3 MC_Stop_2DM542
& pLC_2H3s458 L C St
) pLC_2HSSBSE Axis —=Axis N ——
% SoRtMation G IA_' i GVL_2DM542.5TOP Busy —
0 ouon General J(IIS 00l HPH Execute Error—
I HIGH_SPEED_IO (High Speed IC Module) GVL_2DM542.Deceleration — Deceleration ErrorlDi—
=[] ETHERCAT {EtherCAT Master) —Jerk
=[] _2DM542_EC (20M542-EC)
w Axis (Axis) 4 MC_Home 2DM542
=@ MC Home
Hy Axis —= Aoris Done ———
=-[{ GVL_2DM542 Home Busy [—
By HPH Execute CommandAborted —
—Pasition Error —
ErroriD —
A MC_Movehbsolute 2DM542 1
MC _MoveAbsolute
Aads —= Axis Done [-——
GWL_2DM542.Absolute_1 Busy -
”PH Exconte CommandiAborted |
GVL_2DM542 Position! — Position e
GVL_2DM3542.Velocityl — Velocity Eftarib—
GVL_2DM542.Acceleration —Accelerahlon
= il GVL_2DM542.Deceleration —{Deceleration
|j POUS g ut —Jerk

B BEREEEnt | (B 42 - o

B, GohE |

Figure 255 Motion control module
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EAEE *
wkis 25
IaetR & EFF E it wmE o~
Eﬁlﬁn?ﬁ + -4} IoDrvEthercatlib y- TODrEtherCAT, -
iz =-{} sm3_Basic & M3 Basic, 4.2.2
IR ET + -2 DataTypes
| ®-[CD Drivelnterfae
=D Pous

+ 3 Commissioning
+ Irli'l DriveBasic
%153 File Motion control additional instructions
+. ) Managers
- I PLCopen Master-slave linkage function block
 #-[2 Additiona
+--I2) Master/Slave Function Blodks
+ &2 Single fxis Function Blods

i +- ) SimpleTest v
£ >

b e Single axis control function block

M ®RHE) “fEAFER W e EReEHEA (n)

Figure 256 Function block

® The routine used is to control single—axis instructions
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p-N-IES X
wEgE %5
TTREHR - EF ESidl i 2
{EHRIRR + -2 Master/Slave Function Blods
Eeacd = @SmgleAstFunctianElm:ks
EHIB(ER =2 Part 1
- [E] MC_AccelerationProfile

MC_Halt

: MC_Home

; MC_MoveAbsolute
MC_MoveAdditive
MC_MoveRelative
MC_MoveSuperImposed
- [£] Mc_MoveVelocity

- [E] Mc_positionProfile

- MC_Power
- [E] MC_ReadActualPosition
__[E1 - paadas: o surrens A b
g+
MR Hhih TR W) BigamEZiEREERE A ()
(D)

3 Add task configuration

® Double—click MainTask—Add Call
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~ AT no o(V1.3.2
it RE VA IR wE o Al I8 B0 FY
EzHE & | g4 &) O i | e | |
BE ~ 8 X || 3 NeworkConfiguaton [ PLC_OMS2 |4 GVL_DM52 ¢ MainTask x|
= ) Ether AT ~| mE
= (i Device (AMBO0-CPU1608TR/TN)
i @ Device Diagnosis Hkmoa): |0
=@ Metwork Configuration o WAEE EY
| -flg EtherCAT Config s o
: S % =
B camscontg L Bl xmm 281
- B0 P B s BF - EZ& iz
. =) Application " = €3 applicaton
@ ev_mmsaz LI ] pLC_20m
: GVL_2H55458 BBl (nt=200ms): [ pLC_aHssas8 RO ;
GUL_2H55858 z
o - : e R
i) wEes .
i~ pLc_2DMs42 (PRG)
. 2HS5458 (PRG) I_l = o
155858 (PRG) AL S i
= POU
ETHERCAT .EtherCAT Task
AT EtherCAT Task PLC_2DM542
) pLc_2DM542 PLC_2HS5456
& PLC_2HSS458 PLC_2HS8858
: & pLC_2HsS858
" "8 SoftMotion General Axis Pool
[l HIGH_SPEED_IO (High Speed IO Module) AsktamE
=-[M] ETHERCAT (EtherCAT Master)
= [ _2pMs42_EC (20M542-EC) METiEe HAEEW) BidaRTEREEE N (o)
L axis (Axis) hrg=101]
5@ 3so08 EC @sEq) PROGRAM PLC_2HSS858
L a1 (axs)
= [ _zHss8s8_EC (2+5856-6C)
P mis_2 (axis)
WE B
Figure 258 Add task configuration
4 Login to download and debug the program
® Scan the master device
B + B X | 97 nNetworkConfigwaton (] Device x|
=) Ether CAT = | = =
= Devics (AM600-CPUI608TR/TH) BRAE A
e )
--©_ Device Diagnosis s /
= B€ Network Configuration A .
5 EtherCAT Config wHSTE :
8 LocaBus Config . -
< ElnciEg B — e ®
=} Application PLCRE e
@ cv_2DM542 [ x
@ GvL_aHssass PLCAhES
@ cv_2Hssase SRS AERSER
iy e PR = glq Gateway-1 () Ta&: i
fif] pLC_2DM542 (PRG) o= [ ams0s-cPU1508TP [0000.0058] oty R
f]] pLc_atss458 (PRE) P Address:
fi¥] pLc_2Hss3ss (PRE) FyanE Iocalhost
- & prmE >
R e fiy
] ETHERCAT.EtherCAT Task EEmE
] PLc_20Ms42 =nHE-
-] pLc_riss458 s [ice /B
*  pLc_2Hssass
"3 SoftMotion General Axis Pool =2
* M +i6H_SPEED_10 (High Speed 10 Module)
= [MB] ETHERCAT (EtherCAT Master)
=[{) _20M542_EC (2DM542-EC)
P audis (Axis)
= ([ _2+s5458_EC (2+S5458-£C)
PP audis_1 (puis) T
= ([ _a+ss8sE_EC (2HSS858-£C) T
B Ais_2 (pois)

L Login—Start

Figure 259 Scanning the master device

287



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

E Ether CAT.project” - InoProShop(V1.3.2)
ufE HiE OME T wFe0 wE R FHd TR B0 &b

B & 885 1 A% % % [ - T | @]
HE * O X |,% MNetwork Configuration o iF] PLC_2DIT§42 x

=) Ether cA7 [t Device Application.PLC_2DM542
=% [{] Device [ZEHE] (AMB00-CPU1E08TR,/TI) — T .
@ Device Diagnosis
= %@ Network Configuration

MC_Power_2DM542
MC_Power

Stat us

Q EtherCAT Config s bReguIatorRealState@
Q LocalBus Config GVL_2DN?154"2'ENABLE bDri\reStar‘tRealStateﬁ
=B rciBig I sus)“g
=1} Application [{£1t] GVL 2DM542.ENABLET e g _FALsE
@ @ cv_omsaz - IHl; egulatorOn St
@ o _zssase GVL_2DM542.ENABLE
@ GVL_2H55353 HDH
i) =zms
M pLc_zoms4z (RG) 2 MC_Reset 2DM542
{0 pLC_2Hss458 (PRG) MC Reset
[ pLC_2Hssass (PRE) — L - Done
- [ iEmE GVL_2DMS42.RSET Busy
=g MairTask [”Em Execute Error
dH] ETHERCAT.EtherCAT Task ErroriD | [sMENOTE
48] pLC_2DM542
] pLc_2Hssass 3 MC_Stop_2DM542
i8] PLC_2HsSa58 MC _Stop
3 "% SoftMation General Axis Pool Axis —= Pais Done
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e f it

® Figure 260 Log in to the device

® The connection status between the slave station and the master station
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| T

e

=[5 Ether CAT

o
[l Device [EER] (AME00-CPU1B0STRTN)
@ Device Diagnosis
= 8@ Metwork Configuration
EQ EtherCAT Config
E’,i LocalBus Config
=& P B
=} Application [iz1T]
@ cvL_xomsa2
@ GVL_Hss4ss
@ GvL_2H3sass
i) mems
B PLC_2DM542 (PRG)
HF] PLC_2Hss458 (PRG)
HF] PLC_2H55855 (PRE)
- B tEmE
= @ MairTask
] ETHERCAT.EtherCAT Task
& PLC_2DM542
] pLC_2Hs5458
H] pLC_2HS5358

"2 SoftMotion General Axis Poal
B HIGH_SPEED_IO {High Speed 10 Module)
= [W] ETHERCAT (EtherCAT Master)
=5[] _20Ms542_EC (2DM542EC)

B asis (axis)

Figure 261 Master—slave connection status

5 Enable device

GVL 2DM542.ENABLE

Asis 3

MC Power_2DM542

MC Power
Status
bRegulatorRealState

bDriveStartRealState
Enable

il

GVL 2DM542. EMABLET

GVL 2DM542.EMABLE

| L

Busy
Error
E Ic
bRegulatorOn et
bDriveStart

%

- B
- B
- I
- 3
— [SMCNO E._|

Figure 262 Enabling device
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6 Back to zero mode

1511

MC_Home 2DM542

MC Home
A —= Axiis Done —iNTg—
GVL_2DM542.Home Busy [

U1l

7 Position mode

® Absolute positioning

Execute CommandAborted f

0 —Position Error
ErrorlD (— [smc MO E_

® Relative positioning
([ J

GVL_2DM542 Relative 1

MC_MoveAbsolute 2DM542 1
MC_MoveAbsolute
Axis —= Axis Done _m_
GVL_2DM542.Absolute_1 Busy =
HEIE Execute CommandAborted pm
GVL_2DM542.Positiont [ 50 |—{Position Error
GVL_2DM542.Velocity1 10 —{Velocity ErrorlD —
GVL_2DM542. Acceleration 100 1Acceleration
GVL_2DM542.Deceleration 100 {Deceleration
| 0 | —{Jerk
[ shortest |—{Direction

Figure 264 Position mode

WC MoveRelative 20542 1

13l

GVL_2DM542 Positionl

GVL_2DM542 Velocityl

GVL 200342 Acceleration

GVL 2003542 Deceleration

MC MoveRelative
Aaie — = Axis Done i —
Busy -
it Commandiborted jm
=0 | Distance Error
10 —{Velocity R —
100 - Acceleration
100 - Deceleration
| 0 | —Jerk

(] Figure 46 Relative positioning
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8 speed mode
WC MoveVelocity 20542 1
MC_MoveVelocity
Laie —= Axis InVelocity ——
GVL_2DM542 Velocity 1 Busy = [EINEE:
HHH Eaeriate CommandAborted =
GVL 2DM542.Velocityl 10 —{Velocity Error = NS
GVL_2DM542.Acceleration 100 |—|Acceleration EHEOLIE, —
GVL_2DM542.Deceleration 100 —{Deceleration
0 —lerk
current | —| Direction
Figure 47 Speed mode
MC _Jog_2DM542
MC Jog
pois =i sy —ETER—
CommandAborted = YRS
GVL 2DM542.Forward Error—
- i d
(W lagkonsdr Errorld | [smc_NO E..
GVL 2DM342.Backward
HDH JogBackward
GVL 2DM542 Velocityl Velocity
GVL_2DM542 Acceleration [ 100 |—(Acceleration
GVL_2DM542.Deceleration [ 100 |—{Deceleration
—— L

Figure 48 JOG mode

9 Alarm reset

MC_Reset_2DM542

Axis —3
GVL 2DM542.RSET

13l

MC Reset
Done
Busy

s

Error
ErrarlDx

Execute

— e
m

m

— [sMc_NO E.

Figure

49 alarm reset
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10 Stop the device

MC_Stop_2DM542
MC Stop
A —= fudis Done T —
GVL_2DM542.5TOP Busy =
Hlﬂﬂ Execute Error
GVL_2DM542.Deceleration 100 |—{Deceleration ErroriDi—
[ o |{lerk

Figure 269 Stop device

EtherCAT communication operation routine based on Omron

controller

Install device description file

Open Omron programming software Sysmac Studio—>New Project—Create

B sysmac Studio — [m] x
¥

522 p- B IEREE

TIEEK ECATHI]
= IMC

[ EiFimeE =)
& BAD-

553
HE

4 EEIREQ
(1)

= ETW

R

Figure 270 New Sysmac project
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® Double-click EtherCAT in the configuration and settings — right—click the main
device — click to display the ESI library

| I8 ECATBSE - new_Controller.0 - Sysmac Studio - o X

3 Frequency Inverter
= Digital IO
= Analog 10

MR = Encoder Input

x
nmom  — s i
ougmenn -

5 U | PO ECE EtherCAT oo
BAMERRERNFAFNES0Q) DCREMEE 1 D NX-ECC202 Rev:1.2
LI NX-ECC203 Rev:1.4

ﬂ RESD-1SNOTH-ECT Rev:1.'

[] Feeo-ishorEcT e
o SETREER.
WHAHERED EI RBAD-1SNO2H-ECT Rev:l.

u REBD-1SNO2L-ECT Rewv:1.1

ﬂ RE8D-1SNO4H-ECT Rev:1."

SHREREE ﬂ RBAD-1SNO4L-ECT Rev:1.1
S [} R890-1SNOGF-ECT Rew:l.1
SHFEIRSEVOSE

o AR,

Figure 271 Open the ESI library
® (lick on "This Folder"

ESIEE — O >

GIAX-MX2-ECT
Omron 3G3AX-RX-ECT
Omron CITW-ECToc
Omron E3SNW-ECT
Omron E3X-ECT
Omron EITN-HFUC.
Omron FH-00
Omron FO-M512x-x-ECT
Omron FZM1-XXX-ECT
Omron GRT1- _Ver2 O
Omron GX-Analog 10
Omron GX-Digital 10
Omron GX-Digital 10-T
Omron GX-Encoder
Omron GX-10-Link
Omron GX-JC
Omron GX-JC06-H
Omron NX_Coupler
Omron R88D-1SMNOTH-ECT
Omron R88D-1SNO1L-ECT
Omron RB8D-15N
Omron R38D-15N
Omron R88D-1SNO4H-ECT
Omron R88D-1SNO4L-ECT
Omron R88D-1SNO6F-ECT
Omron R88D-15MOSH-ECT
Omron R88D-1SN10F-ECT
Omron RB8D-1SN10H-ECT
Omron R88D-1SN15F-ECT

T

|

4, SENGESETREY . PSRN/ MR
FSE B T AT IS AR

Fig. 272 Click "This Folder"
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® Put the device description file of JMC ECAT series into this folder — then close

Omron programming software

| [ = | UserEsiFiles — ] X
it R O
we BRI x iiﬁ %ﬁ@ﬁ = E| jﬂ-ﬂ- - Ha%&ﬁﬁ%
] st L@ 1] i - BT St
fﬁ%éﬂ Eﬁ!;u &EHE—: Eﬁg %&E E-E Dﬂﬁr&—_‘ﬂg
T = T & hEEE = -
i) FE Epan EE
4 <« Sysmac Studio » 10DeviceProfiles » Esifiles » UserEsiFiles v @ EE"Use.. P
A= < BHER == Hos
# AR =
B Deskiop . " IMC_2HSS v1.21 2019/1/21 1407 XML 37 318 KB
+ T #*
) o »
= BA »
O refE »
Ether CAT
IMCEEEE R
YMMORE
SR ERETIalEL
#2 Mnalehea el 2
14|E  &H 1 AEE 317 KB EE

Figure 273 Select XML file

Set computer connection properties

® The PC and the controller are directly connected via Ethernet, and the computer TCP/IP

properties need to be set
® Open the Network and Sharing Center—Properties

3 Ry = o x B8 oans -
4 55 EeEE o Pl Internet > FIEERELESY v o [ mmmm e o
= P

I—— e
R ESEREE IPva s R SIEIR
EnmRtERE XMcz4G SIEHE Internet Ipvs =i SRS

LFRE el WLAN (XMC2.46) PrrES =mE

FEmaEd(E): on:12:31
KRBT M FRSEEEE T 100.0 Mbps
SRR j==3 B SR EEERE)..
SrmsnE /
W aEFossE T8
AEeE #Om veN g SREEEmEE _
. U
[ Bemsmms s &‘R‘A)‘ ==
#731 a%, =e.
HoEa: 828 I o
Swma | v
SEsm
Internet EEI
Windews Defender Brids =m0
Windews Mobile S
sTohes
/’

Figure 274 Configure TCP/IP
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® Double—click the Internet protocol version 4 — set the IP address according to the

controller
D 2| Internet MHMAEZ 4 (TCP/IPvA) FBtE =
Mg = =4
=t BFESISIGE, MAUSRSHSR 1P 28, Z0. (FEEMNA

EEFEESEREESTN IP RE.
5P Realtek PCle GbE Family Controller

EE(O).. O SFEE IP IE1HO)

iEsERTRmR O I
T Microsoft [ s .
1P HEHH(): 192 . 168 .250 . 2
B Microsoft FIEMIAFFTAINAE D | |
Hqos gEEHY FREEU): | 255 .255.255. 0 |
& Internet #HUAES 4 (TCP/IPv4)
O 4 Microsoft s ERESmSEEMN FUARED): [ 192168 . 250 . 1 |
4 Microsoft LLDP #HMEFF=R
4 Internet BMMAEE 6 (TCP/IPvE) E#EHE DNS [RESEHH(B)
= > T w
LEESEH AR s @ EEFEE DNS BEEnHHE):
FEN).. ZEU) BER T DS I, L ]
51 £/ DNS BES(A: | . |
eSS Internet T, TZHNUSERAS RSN, B
FEARIEE SRS HEE. \ -y
[ phatiaEaniaa=1(h] =R

I
Figure 275 Set IP address

Omron software configuration

1. Open project

® Open Omron programming software—Open project—Open the ECAT routine just created

[B Sysmac Studic - o X

-3
iR ETEN)

H(B)...

4 EETREQ
VR
= AL

== IMC

EEANE]  2019/1/26913:17
EYSFEATE] 2019/1/26 9:13:18
=

HERD) EaEi (o))

Figure 276 Open project
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2 Communication settings

® (Controller—Communication Settings

B eCATEER - new Controller 0 - Sysmac Studio

Ctrl+W

wal
FRER
Ry
POCTR{ARIR
BB

Figure 277 Communication settings

® Select Ethernet communication

‘erminal Coupler
[ Servo Drives
[ Frequency Inverter
= Digital 10
= Analog 10
= Encoder Input

EI NX-ECC203 Rev:1.4
[] REBD-1SNOTH-ECT Rev:1.'
EI REBD-1SNOIL-ECT Revi1.1

I'_,'I REBD-1SNOZH-ECT Rev:1.!

0=

B mses

v EEEE
EEE— N SR G R R RA .

@ UsB-EEEE

© Ethemet-EE5EE

@ UsBEEERE

@ Ethemet-HubisiE

[ ) R, EMLL PR AREEE,
W UsB-EEsE
|ES| Ethermet-EiSEEE
W USB-imiEiERE
B Ethernet-HubisiE

v EiEIpiar
iSEintE P,

e )
USBIESEGT  EthemehB{SHRT
e

¥ il

i fEEEmRAEFIID.,
V=== c |

v AR
BB SRR AT,
2 [

Figure 278 Select Ethernet communication
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3 Scanning equipment

® Online—Double—click EtherCAT in the configuration and settings—Right—click on the
main device—Compare and merge with the physical network configuration

[Bll ECAT¥E - new Controller 0 - Sysmac Studio - o b4

Dl Cotrlen
I Servo Drives

20

D MNX-ECC202 Rev:
D MNX-ECC203 Rev:14
El RBBD-1SNOTH-ECT Rev:1."

BETEEER. = noon ac [
- 1B - NX-ECC201
BAMERT EHAEW) L—D PRSI : NX-ECC20
SYERARRLRTIEH gk
| EfAR&EOSN) ~ 0 X BEEEE

RS H/5HER(G) 5 | Tk
SEFRFSEBA) ERR/ALM
SxranK

BRESIE

Figure 279 Comparison and merge with physical network configuration

® Apply physical network configuration

EEM SRS IS = O x

555088 Sysmac Studio HORIEEE i RS

= .]liﬁﬁ

E-l 2HSS458-EC Rev:0x201810

4 ERATEREEER
S\ S Ea R T i T E RS,

Figure 280 Applied physical network configuration
® (Click Apply
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S
TIiHSysmac Studio LEaRIEE

a5 5l R

ES -y

RS
EEN RS REREEISysmac Studic HAaMEEERST?

Bl R TR a TR AR S .,

Figure 281 Click Apply

B RERsEsstana - o X
5| Sysmac Studio HOREEE D AR

E0O1 z : ‘ T
I E LRSI EZ e BRI 1 2HSSA58-E.. | PR | 1:2HSS458-E...

4 RTEM SR EA)

B SRR T R EM AR ST,

Figure 282 Application effect

4 Axis parameter setting

Offline—Motion control axis—Axis setting—Add—Motion control axis
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B ECATH - new_Controller_0 - Sysmac Studio

XD S0 WEY #@AQ LEER SMB0 SN IAD She)

2H55458-EC Rev:0x20181011

!I 2HSSASE-EC Rev420181011

PDOREET

ZER

Figure 283 Add motion control axis

5 Axis assignment

double click MC Axis000 — axis basic setting

axis number: JMC driver’ s communication axis number
axis using: the axis is used

axis type: servo axis

output equipment 1: the relevant driver’ s name

299

ZHS5458-EC
20181011

(hetr040:00 RxPdoM...
0x6060:00 RxPdoM...
(heb07A00 RuPdo...

(heB0BE:00 RxPdoM...

(beBOFEQ RPdoM...
[heBOFEQ2 RxPdoM...
(her04 1:00 TxPdoM...
(he6061:00 TePdoM...
(bab064:00 TxPdoM...
(:080:00 TxPdoM...
MheORAND TePrinbd

[ Terminal Coupler
[ Servo Drives

5 Frequency Inverter
= Digital 10

™ Analog 10

= Encoder Input

E GX-JCO6(X4,X5,X6) Sub-de
sk :

oW GX-JCO6-H{IN.X2,X3) Main
L

E GX-JC06-H(X4,X5 X6) Sub-
E CITW-ECT21 Revi1.0

ﬂ ENN-HFUC-ECT Rev:1.0

I:l GX-ILMOBC Rev:1.0

58-EC ReviOn201812

181011
Shenzhen Just
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ECATEZ - new_Controller_0 - Sysmac Studio = m} *

EHHE SRD IEY BEAD TR =SS0 BE 180 =3

EiigeE
M
R
| e
2

SR
e

AT
b= p | et

Figure 284 axis assignment

6 Detailed setting

Pay attention to the object name and index number in the PDO allocation mapping process.
If the mapping is NOt assigned correctly, an error will occur.

NOte: 60FD must be mapped according to bits, and must be mapped in accordance with the
following figure.
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WEELAE

Ihee=#
wLEHREEREE)

* 1. Controlword

*

3. Target position

5. Target velocity

7. Target torque

9. Max profile Veloaity

11. Modes of operation

15. Pasitive torque limit value
16. Negative torgue limit value
21. Touch probe function

44, Software Switch of Encoder's Input

B\ R EEEERE)

22, Statusword

23. Position actual value

24, Velocity actual value

25, Torque actual value

27. Modes of operation display
40. Touch probe status

41. Touch probe pos1 pos value
42, Touch probe pos2 pos value
43, Error code

45, Status of Encoder's Input Slave

46, Reference Position for csp

Fig 50 Axis basic setting

7 Unit conversion settings

® Set the number of command pulses for one revolution of the motor according to the

actual motor resolution
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= B =
%

& —RRs S
ERA%—RERG T
~ &% ANt
s . EllEEn
FRTEL [pulse] = R

e=r @mk @eWmE OE ® =

Fig 286 Unit conversion settings

8 Origin return setting

According to the actual mechanical conditions, select the appropriate homing method,
speed, acceleration negative limit input.

NOte: Only one external origin input and Z-phase input can be selected, and they canNOt
be used at the same time.
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v ESERFAE
EERsE (EEESREAON v |
ESNEE [EROFEEEN v |
EoERFaaE [Be v
Eomaeioss [[B5E v

EERES
SEESEN
IEPREAEN
il N

MESERESRaFAT®

MRS SONTTER

MEERESIEA R

Figure 287 Origin return setting
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Program control

After the above configuration is completed, we can control the motor operation through
it can be enabled by the status bit

MC Axis000. DrvStatus. Ready. To avoid the PLC running first, the communication has NOt been

the PLC program,

and we can judge whether

configured, which eventually canNOt be enabled.

Mo Wogpgd oo

o

EEEInEEE
MC_Power
ME_Axis000— Axis Axis —=MC_AxisD0D
MWC_Axis000.DreStatus. =8
| | |/ Enable Status
Busy|— &4 &5
Error [— &A IS
ErrorD |— &) T2
ElFEmhEEE
MC_Home
WIC_Axis000— Axis Aois —MC_AxisD00
EE
IT I Execute Done
Busy|— &/ TS
CommandAborted
Emor
ErroriD
EdEhn
MC_MoveAbsolute
MC_Axis000— Axis —— Aoiis—MC_Axis000
i =4
IT } Execute Done
B#5{-=1— Position Busy|— & A 2
BimEE—| Velodity Active|— &4 5=
DMEEE—{ Acceleration  CommandAborted |— &4 &5
EhEE—{ Deceleration Errar|— &A &5
&A= lerk EmorDl— &4 &2
_eMC_DIRECTION#_m...— Direction
&) 5 BufferMode

Figure 288 Program control
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on—line running

After all configuration and programming are completed, switch to online status.

Use the synchronization function to compare the difference between the controller program
and the current program, and then decide whether to download.

You can also download the current program directly, or upload the program in the
controller.

EtherCAT communication operation example based on
CoDeSys

Install device description file

® Open programming software (use CODESYS here) —>Tool—Device—Install

= ‘\\\‘
¥ RIE WME I RE T OETNT

| B . =
BE X EEE %
{uB(L): |SystemRepository . v ERIB(uE (B)..
(C:\ProgramData\CODESYS\Devices
RRMRERELG:
FERRPRASTRENFER. | Vendor: | <SRpHER> v (D
=8 A fe® R
+ B aMnigs
+ (i pLc
+ & softMotiondfEzh
+ [ mipng
5 8% D) rous
N
T EE ORI W UUT TR SERFATTEERRT U

Figure 289 Install device description file
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® [nstall the master station and slave station device description files separately

v EEREER X

« v P > [HEBEE » file () » CODESYS » Ether CATHIFE v O

FE= .

R "Ether CATHRZ" e
Hi -

> ¢ OneDrive i =15 fETHER ] s

) amC_2Hss V1.2
| PCSM-MC100EC devdesc

2018/12/20 18:22
2018/12/10 15:59

XML =i
XML 3

v O reRs
B 30 HE
> [ Desktop

> & 3

¥ TE
» &5

> am 05 (C)
- install (D)
- software (E:)

Y . fle{F)
> i RS v \
STHEE(N): |PCSM-MCT100EC.devdese _ | | EtherCAT XMLESRAESD v
mro | | me |
Figure 290 Install the master station and slave station device description files separately

® Waiting it’ s installed automatically

= EEE e
B (L) :Syfstem Repository v-:

RIBEE ().
{C:\ProgramData\CODESYS\Devices)

FEANRE I -

[ERERE A TRENFHE. . | vendor | <2 EpEERE> vl FZHED..
=R R ~ EnE(D
~ ~[@ copesvs softvotion Win V3 35 - Smart Software Solutions GmbH =

- [ copEsys softMation Win V3 x64

35 - Smart Software Solutions GmbH

- [ pcsmmcinoec

| Shenzhen VMMORE CTRL.TECH.CO. L

ﬂi CODESYS Control RTE V3
£

35 - 5mart Software Solutions GmbH %
>

= &% F\CODESYS'\Ether CAT{SIEE PCSM-MC 100EC. devdesc, xml
‘- ¥ Device "PC5M-MC 100EC" installed to device repositary,

Shenzhen VMMORE CT

FAEE ..
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Figure 291 1install automatically

X REE X

fuB(L):  SystemRepository v VA (B
{C:\ProgramData\CODESYS\Devices)

AR IR (0 -
|T‘£Fﬁ’ﬁi§%¢ﬁ]h$§i%?ﬁ’ﬂ$ﬁ$m | Vendor: | <2 ERH R v o ERD.
=5 Al EEIW
! =1 Shenzhen Just Motion Control Electromechanics Co,.ltd - 2HSS Slaves =T
[ |arss4ss£c
[ HsssssEC
R [l STOEBER ANTRIEBSTECHMIK GmbH _Co. K5 - Antriebe W
< >
= €% F:\CODESYS\Ether CATIHIFE\IMC_2HSS_ V1.2, xml
B 8 Device "2H35858-EC" installed to device repository.
- 49 Device "2H55458-EC installed to device repository.
1= SR

Figure 292 after installing

Create a project

o CODESYS = O X
i imiE WME I¥E HwE R Fd IR B0 &R b
iSRS | | ; | d 25 | | - | |

=E ~ 3 X

Wi

= FFIENH
@ MPLCHITHIR..
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Fig 51 Create CODESYS project
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Shenzhen Just Motion Control Electromechanics Co.,

T N, fERO:

oTE NE 8 B @

AT SREEE  TEeM ZATE
FHrETLE

%

ERiEER
S8

BE—15E « — I EAR—EREEPLC_PREEITHE |

EHR(N):  [Ether CATEIFE] |
firB (L [cr\Users\27901\Desktop\CODESYS Ether CAT v ]

T -

Figure 294 create a standard project

® seclect device and programming language
mELRE *
EERIRHRNTETE - FoSEEETREAEET ISR
T B R R R remEs

-BIF{FE, BI00EAPiEF— e B FLC_FRG
B AL AR AR A -

Ile

iEE (D) PCSM-MC100EC (Shenzhen YMMORE CTRL.TECH.CO.,LTD.) w

; CODESYS Control RTE V3 (35 - Smart Software Solutions GmbH)

PLC PRGTE:  |CODESYS Control RTE V3 x64 (35 - Smart Software Solutions GmbH)
CODESYS Control Win V3 (35 - Smart Software Solutions GmbH)
CODESYS Contral Win V3 x4 (35 - Smart Software Salutions GmbH)
CODESYS HMI (35 - Smart Software Solutions GmbH)

CODESYS SoftMotion RTE V3 (35 - Smart Software Solutions GmbH)
CODESYS Softmotion RTE V3 k64 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win V3 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win V3 x84 (35 - Smart Software Solutions GmbH
PCIMMC 100EC (Shenzhen VMMORE CTRL.TECH.CO.LTD.) .

Figure 295 select device
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Add device

® Device  (PCSM-MC100EC)  right «click — add
EtherCAT Master SoftMotion — add device — close

device — select

238 |EH'|erCAT_Masher_Sth‘“'Ioﬁon

zhiE:
®) BithninE R e

= ‘@ Application
0 e

O EfiRE

¥ PLC_PRG (PRE) (AR E P2 ITEENETE...

| HEE: | <e@pnmE>

- 5 rEma & T
I, oo
\fg MainTask = m Mipsie
: ] PLC_PRG +-¢AN CANbus
% SoftMotion General Axis Poal 5. Ba-a Ethercat
=t E36
[ EtherCAT Master
[ [EthercAT Master SoftMation
+ - = EthernetlP
+ Wil Modbus

+ ¥ Profibus

+ S SERCOS 11
+-HR L AROERNSS

<

35 - Smart Software Selutions GmbH
35 - Smart Software Solutions GmbH

hEE =ik

EtherCA
EtherCAT

35110
3.5.11.0

MigkRlnd [ BTHEEE ((RER) Diiﬂﬁﬁ%

m £F: EtherCAT Master SoftMotion
SR HE: 35 -Smart Software Solutions GmbH
#g: =ik
REA&: 3.5.11.0
-5-3 ]
£ik: EtherCAT Master SoftMotion

B B R RN

Device

& (IHEOTAN. SRUESHREFEES—BiFTS- )

?;5 BE POUs

[ e || =M

EECE T

Figure 296 add device
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® Right click of EtherCAT Master SoftMotion — add device — select 2HSS458 EC —
add device — close

wE -~ 3 X

=5 Aesl =
= Device (PC5M-MC100EC)

- Bl rciEg

= @ Application (®) Bithnis & (@F NS witiEE O g
i) EEEs
-fiF] pLC_PRG (PRG) ISR E i) 2 T ETNF RS - | HEF:  <2ipHERE> v
- 58 rsmE = i

=8 MairiTask = [ mizzmst
i @ EtherCAT Master_SoftMotic = [;EEIherat
: -~ pce = ok Mk
[ EtherCAT_Master_SoftMotion (EtherCAT Mas +- [ ifm electronic - ifm electronic EtherCAT Devices

'3 SoftMotion Generafifkis Pocl + [ Panasonic Corporation, Appliances Company - ASB

+.- [l Parker Hannifin - Parker Servo Drive 1M
+ - [ Parker Hannifin - Parker Servo Drive 15

' [ shenzhen Just Motion Con ctromechanics Co,.td - 2HSS Slaves
[0 aHssasaEC

L[ ssessEc
= [l STOEBER ANTRIEE

HMIK GmbH Co. KiG - Antriebe

[ =& 2HssassEC
EE@®: Shenzhen Just Motion Control Electromechanics
#. NI
BEA: Revision=16#20181011
W&  2HSS453-EC
#=i: EtherCAT Slave imported from Slave XML: JMC_2HSS_V1.
2H55458-EC

b o T N ) S S e |
EtherCAT_Master_SoftMotion

8 (EREOITHE. SR ESRERAES— BT TE )

< >
e Do i

[E &= - ol iR &, 5As |

Figure 297 select device
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® 2HSS458 EC right-click — add CiA402 axis of SoftMotion

' softation General dus Po

| g [y pous
(B A% o iR, ows. oxAe |

Figure 298 add CiA402 axis of SoftMotion
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Parameter setting

Double—click 2HSS458 EC—Enable expert settings—Expert process data

|1 _2155458 EC x

[ me it ) —
- ] ﬁiﬂwﬂ fit - M-It EtherCAT. ™

ERIHEHE < —
_I = EtherCATHHIE 1001 3 [ &iey

putszacrd N
= AR
B DC DC-Synchron b
EthercaT JOMA] =l R TS
[l 0:
BRREED
5] @ EEETAE k1 v 4000
O RPEX o
g
[ BAREKE 1
BRI .o 4000
APEEX o

s

JEHREE] (s
B e (s

CORERS

JEHREE] sy
B ubdiE (1s)

ar| [l

BEHeE i)
DCfEEF B uiedl : EaTpc
BIHD
k|
O3z
O EBAELTE (ADO o012} I 1001 z

SEEEIRT ¢ ADO 0x0134)
o 400 (7<) 1640 :

Figure 299 Enable expert settings

® Check the PDO allocation and PDO configuration in the download
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[ _nssass_EC x

g

ERITEHIE

AR
Bhizd
EthercAT /ORMA]
i

(=]

Rl e 4 S0 (4 RE X S J
™ Suh #E POOT:
0 o HFERIL =31 Fh B e SM
1 o dHERA [ 7.0 RaPdoMapping W 2
1671601 17.0 RPdoMapping
3 BTN 1621602 22.0 RxPdoMapping
1621603 17.0 RaPdoMapping
16%1A00 110 ToPdoMapping M 3
1621801 9.0 TxPdoMapping
1621802 4.0 TPdoMapping
1621803 16.0 ToPdeMapping
PDOSER (16+1C12) & dhifA A E MR ¢ HEE & TH J
[ 1651500 PO P17 (1621600):
L = xb XA S =5
[ 161602 1626040:00 20 00 controlword UINT
[ 1621803 16#6060:00 10 2.0 op_mode SINT
162607A:00 40 3.0 target_positen DINT
1626088:00 20 7. Touch_probe _function UNT
16#60FE:01 40 9.0 physical_outputs UDINT
16260FE:02 40 13.0 bit_mask UDINT
170
TH
100 78 [ FooB® MEEIH OO

Figure 300 Expert process data

Double—click SM Drive GenericDSP402—SoftMotion: Zoom/Map—Change 16#10000 to
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_HS5458_FC ¢ SM_Drive_GenericDSP402 X |
rFa

SoftMotiordfizh: B

SoftMotiordE£0: HEhT ALt

SoftMotorf3Ezhes : iR

SM_Dirive_ETC_GenericDSP402: IfO
B4

s

=2

Wl

B8 <=8

R g%Eh <=> G itHitiE
RENHILE <=> HRMST

AL
EEhRlsd
T
EITRdE po=cEal it #A
status word (in.wStatusWaord)  16#6041:16%00 "S%elW0’  'UINT
actual position (diActPosition) 1646064 16400 "%ID1 'DINT'
actual velodty (dictvelodty) 16#606C: 16200 " "
actual torgue (wActTorgue) 16#6077: 16400 " .
Modes of operation display (OF) 16#6061:16#00 '3%tIBZ 'SINT'
digital inputs (in.dwDigitallnputs) 16#60FD: 16#00 "%IDZ LUDINT
Touch Probe Status 16#6089: 16#00 " Y
Touch Probe 1 rising edae 16#60BA; 16500 " ¥
Touch Probe 1 falling edge 16#60BE: 16500 " i
Touch Probe 2 rising edge 16#60BC: 1600 " 0
Touch Probe 2 falling edge 16#60BD; 16200 " Y
Following error {A632) 16#60F4: 16#00 " *
it |
IS e =k ik 2
ControlWord (out. wControlWord) 16#6040: 16#00 "%eQW0'  UINT
set position (diSetPosition) 16#607A: 16200 %001  'DINT
set velodty (disetVelocty) 16#60FF: 16#00 " =
set torque (wSetTorque) 16#6071:16%00 " W
Modes of operation (OF) 16#6060;: 16%00 '%QBZ  'SINT
Touch Probe Function 16#6068; 16400 '"%QWs  UINT
Add velocty value 16#60B1: 16%00 " =
Add torque value 16#60B2; 16%00 " W
Digital cutputs (A637) 16460FE: 16501 '%00D3  'UDINT

Figure 301
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Programming

1 Set homing parameter

® Double—click 2HSS458 EC—Startup parameter—Add

([ _anssass_ec x|

it

g R0 (4 R MEE w LFE 8 B

ERIIRHE

g

BEhE

EtherCAT I/ORMAT

7 3: ¥531 ER & URE AFE® WEH WEEE, WPkT
1 16#6060:16%00  Modes of Operation 3 3 | |
Mg BERTIREER
=5 F=5| EfR f i i i
- 16#6086:16#00 motion_profile_type RW UINT 1620000
o 16#6087:16%00  torque_slope RW UDINT  16#00000000
+o 16#6088: 16500 Torque_profile_type RW UINT 16#0000
+- 16#608F: 16500 position_encoder _resolution
+ 16#6091: 16200 gear_ratio
+- 16#6092: 16200 feed_constant
: 16+6098: 16500 home_method RW USINT 16#00
= 16#6099: 16500 home_velocity
£ o 116#01 home_switch_velodty RW DINT 16500000000
116#02 home_zero_velodity RW DINT 1600000050
| 16#609A: 16500 home_acceleration RW UDINT 1500000000
- 16#60B0: 1600 Position_offset RW UDINT 1600000000
- 16#6081: 1600 Velodity_offset RW UDINT 1600000000
© 16#60B2;:16%00 Torgue_offset RW UDINT 1600000000 )
=54 home_method
#al: 182 [0 s Em B 5
FE: 162 0 s & o :
C==ifE [ =T

Fig 52 Add start parameter
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[ _anss5458_EC x|
X\

- J/ L 50 4R X MR % LB 8 TR
g / T &35l: &3 EF =) EE URsiE, B nEsE, NPT T =

| 1 16#6060: 16500 Modes of Operation 8 E E 1] Modes of Operation
iR V

BEhES

oo

EtherCAT I/ORRLET

Figure 303 Add object dictionary index

Add 60986099 [01], 609a — confirm
16#6098: homing type
1686099 01: homing speed
16#609A: homing acc/dec velocity

([ _anssass ec x| B PcPre |

5 sk RD0 L REE A MR ¢ B3 8 TR
iRk T =5: FE5l EfF =] frEE  UEsE. NED nEEE, MBkT T B
i - 1 1626060: 16300 Modes of Operation 3 3 El E 0 Modes of Operation
1A EE -2 | 16#6098:16200  |home_method 0 8 | 4| O 0
3 | 16#6099:16#01  Jhome_switch_velodty 0 32 F Fl 0
BEhEd b g 16#6094: 16200 home_acceleration 0 32 | E 0

EtherCAT IjORRET

Figure 304 After adding the index

Eg:

16#6098=1, select homing type 1

16#6099 01=4000 speed is lrps

16#609A=40000 acc/dec velicty is 10rps
Because SoftMotion: scaling/mapping is 16#FA0=4000, so the motor needs 4000 pulses for one
revolution
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ﬁ _2HS5458_EC X @ PLC_PRG

#hit
EFiHfEHE
AR
BEhEd

. EtherCAT [/ORMET

4 R0 RO HHEE & B3

T

T =5: F&5| EFR

R R

TEE UReR UER

1676060 16200 Modes of Operation g
16#6098: 16200 home_method
16#6099: 1601 home_switch_velocity 4000

16#6094: 16300 home_acceleration 40000

oOooaga

Figure 53 Modify the value of an object

2 Homing procedure

MC Power: Axis enable command

MC Home: Axis home command

Execute the axis enable function first, and then execute the axis home
the zero return and the motor runs. After reaching the corresponding limit

stops and the position is cleared to O.

MEER, MRk

| (31| (4| [

SM Drive GenericDSP40z —5

GVL_EtherCAT.Enable

=

VL. EtherCAT.Enable

=

GVL_EtherCAT.Enable

=

MC Power 1
MC Power
Axisg B Status
bRegulatorBealState
bOriveStartRealState
Enable Buay —
Error —
ErrorID —
bRegulatorOn
bDriveStart

SM Drive GenericDSP402 —5

GVL_EtherCAT.Home

=

MC Home 1

MC Home
BAxis &5 Done
Busy
CommandAborted
Execute Error
Position ErroriD

T EB

Modes of Operation

o
o
V)
o

function to start
switch, the motor

Figure 306 Homing procedure
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Position mode

MC MoveAbsolute: Axis absolute positioning control instruction

Position: Absolute position of movement (unit: number of motor revolutions)

Velocity: Operating speed (unit: rps)

Acceleration: Acceleration rate (unit: rps)

Deceleration: Deceleration rate (unit: rps)

MC MoveRelative: Axis relative positioning control instruction
Distance: Relative motion position (unit: number of motor revolutions)

Velocity: Operating speed (unit: rps)

Acceleration: Acceleration rate (unit: rps)

Deceleration: Deceleration rate (unit: rps)

Execute the axis enable function first, and then execute the position function, the motor

runs, and the motor stops after reaching the given position

MC Power 1

GVL_EtherCAT.Enable

GVL_EtherCAT.Enable

GVL_EtherCAT.Enable

5M_Drive_GenericD5P402—Jjﬁxis

=l Enable

HPH bRegulatorOn

HPH bBDriveStart

SM Drive GenericDSP402 —5

GVL_EtherCAT.Absolute

=]
GVL_EtherCAT.PFosition —
GVL_EtherCAT.Velocity —]
GVL_EtherCAT.Acceleration —
GVL_EtherCAT.Deceleration —

SM Drive GenericDSP402 —5

GVL_EtherCAT.Relative
=[]
GVL_EtherCAT.Fozition —]
GVL_EtherCAT.Velocity —]
GVL_EtherCAT.Acceleration —
GVL_EtherCAT.Deceleration —

MC Power
- Status
bRegunlatorBeal State
bDriveStartBealState
Busy
Error
ErrorID
MC_MowveBAbsolute 1
MC MoveAbsolute
Axis = Done
Busy —
Commandiborted —
Execute ETTOr—
Position ErrorID—
Velocity
Acceleration
Deceleration
—|Jerk
—Direction
MC MoveRelative 1
MC MoweRelative
Rxis - Dane
Busy —
CommandAborted —
Execute Ercer—
Distance ErrorID —
Velocity
Acceleration
Deceleration
—|Jerk
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Fig 54 Position mode
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Speed mode

MC MoveVelocity: Axis speed control instruction
Velocity: running speed
Acceleration: acceleration speed
Deceleration: deceleration speed
MC Jog: Jog mode
JogForward: CW rotation
JogBackward: CCW rotation
Velocity: running speed (Unit: rps)
Acceleration: acceleration speed (Unit: rps)
Deceleration: deceleration speed (Unit: rps)
MC Stop: Axis stop command
Deceleration: deceleration speed (Unit: rps)
speed control
Execute the axis enable function block first, then execute the speed function block,
the motor runs, execute the axis stop function block, the motor stops
Jog control
Execute the axis enable function block first
Set JogForward to TRUE, the motor runs in the CW direction, and set JogForward to FALSE,
the motor stops.
When JogBackward is set to TRUE, the motor runs in the CCW direction, and if JogBackward
is set to FALSE, the motor stops.
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MC Power 1
MC Power
SM Drive GenericDSP402 —Anxis B Status
bRegulatorBeal3tate —
GVL _EtherCAT.Enable bDriveStartRealState —
[|P|] Enable Busy —
Error—
VL _EtherCAT.Enable ErrorIli—
[| P[I bRegulatorOn
GVL_EtherCAT.Enable
[| P[I bhriveStart
MC MoveVelocity 1
MC MoveVelocity
SM Drive GenericDSP402 —Saxis InVelocity
Busy —
GVL_EtherCAT.Velocitymode Commandiborted —
[|P|] Execute Evsoa—
GVL_EtherCAT.Velocity —|Velocity ErrorIDi—
GVL_EtherCAT.Acceleration —|Acceleration
GVL_EtherCAT.Deceleration —{Deceleration
—Jerk
—Direction

Fig 308 Speed mode
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MC Jog 1
MC Jog
SM Drive GenericDSP402 —ixis B Busy ——
Commandiborted —
GVL_EtherCAT.JogForwerd Error—
[| [I JogForward ErrorTd —

GVL_EtherCAT.JogBackward
[| |] JogBackward
GVL_EtherCAT.Velocity —({Velocity
GVL_EtherCAT.Acceleration —|Rcceleration
GVL_EtherCAT.Deceleration —Deceleration

—Jderk
MC Stop 1
MC Stop
5M Driwve GenericD5P402 —Anxis - Done

Busy —

GVL_EtherCAT.Stop Error. —

[|P|] Execute ErrorIb —

GVL_EtherCAT.Deceleration —|Deceleration

—|Jerk

Fig 55 JOG mode
The position, speed, acceleration and deceleration used by the function blocks in the
program can be set in global variables.
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[ _ss4ssEc [ PICPRG g GVL_EthercAT x|

1 3 1 11 i
= 2 VAR GLOBAL
3 Enable : BOOL :=FALSE;
4 Home : BOOL :=FLLSE;
5 Absolute : BOOL :=FALSE;
BAbsolutel : BOOL :=FLLSE;
T EBelative : BOOL :=FALSE;

B Velocitymode : BOOL :=FALSE;
5 JogForward : BOOL :=FRALSE:
10 JogBackward : BOOL :=FLLSE:

1l Beset : BOOL :=FALSE;

12 Stop : BOOL :=FALLSE;

13

14 Position : LREAL :=50;

15 Positionl : LREAL :=0;

1€ Distance : LREAL :=50;

17 Velocity @ LREAL :=10:

1s BAoceleration: LBEAL :=100;
15 Deceleration: LREAL :=100;
20 ReadPosition : LREAL;

21 BeadVelocity : LREAL;

ZzZ| END VAR

Fig 310 Set global variables

324



Shenzhen Just Motion Control Electromechanics Co., Ltd 0755-26509689

EtherCAT communication operation routine based on
Panasonic controller

New Project

@ Fewin GR7

HiHEe =#Hu FEH
DEHSGYC Y LAEEC,AUIBSRSeFPLESBA.
Brii= |

20| Emes W

-G AN

FPWIN GR7

HEIE N

Mz EtherCAT. fpx

|y OgrosnFEe

Fig 311 New FPWIN project

® Open the software FPWIN GR7—Project—=New—Select CPU Unit and Motion Control Unit
—0K
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W FPWIN GR7
 HRE ESu 8w
' FEEEE LT -5 I E L

HRI9AILEIEE.

M @rsrmise

Fig 56 Select CPU unit and motion control unit
® C(Configure I/0 mapping

@ =55 - FPWIN GR7 - [PB1]

A TEe SEp SHERy PBo Shw B £y Bfo THo &Bfo #0w #EHH
DEHS 9 ™ ¥ 2@t - | FPTEEO. PFEREREM
wmER cPUE B RS P.. CPURLERE —
%o | W x4 UEESEERERED.. - yoBsTiERE —
o FEESE] ESosEmEsEy. REscuiRsE j—
o8 PLcn[pr? CPS41E] LhErssElw. = g
Rl ol FEEE©).. FPEAHAE
P cPUREEE HITPEFTRmEE
¥ ) HERRE RN
iz EtherNet/ PR S
4] wrEms
oy ERHR(PE-0)
|y SRR i

008 SIS
. o8 1PBI0)
L0y —EREERTR

Fig 57 Configure I/0 mapping

® Double—click the "Product Number" of slot NO. 0 — enter the unit selection, select
the unit type and unit name
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. : Boousa: | s0]A ERSAEREE: | 0.00 |8
1 1 . o = i ary
yEcram | o0 EEE RS [ o0A
rEscrem | FRET |FEA , & Flgksms | s0)a RIELRES: | 0.00|v8
i R EEh AT ) [ 5| ¥4 -1800)
SHEAE [18No.0] X Ee
TEEATIAE |
E = & FP7 CPUES T v | EE AT
2
0 3 wAREES: o
1 4
E 2 TRLBRE
-]
0 7 #fFe. 0 | -2
8
- e 0-12
E : ik A: (0-128)
] 12
[] 13
] 14 T
(] 15 el
O Cligsixemid ot et
Cligixeis g oRlg S
| |
| |
| #Ease | | ZBERQ [ me | [AGERE | [ EEERW | | ek
Figure 314 selecting unit type and unit name — slot NO.O
) Slot NO. 1 "Product Number" — enter the unit selection, select the unit type and
unit name
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[ W voms X
R A BRFHFEREE: | 1|ve
TEFRR) | swm=  [o00 3
i IR2CT ) = _

FEITER | TEETm  TEA } v HEYRER: [ L0|ve
i RS B A [ 5] #hs-s00)
STERE [(§No.1] X EEEER
E T -

e, ERHS _ 278 Ak
[0 o arp7ce i it ) ST )
L I =nem S Rt Tl v BH AT

2
0 s WA 0
1 4
E : EaLELE
Ciler 2o, (0-511)
L e 0129
0 wo iy, A
02 giter 1 | oo
[] =2
0 13
O 1 -
[ NS I
0 s Ot arins

[t ok oREmE

! I

| i

i BEEEO | | FRERO L ACERE | [ SBR[ Ao

Fig 315.Select the unit type and unit name—Slot NO. 1

Wl jomeraE X
R R Bk a BRBAEREE: [ 1a|ve
FRICEHEA) | pme—  ape = et ey

i R2CTERD) - A

ECREm | TREm v s [ 26]a HSLREE: [ L2o|ve

i R SR R [ 5] #-1mm)
BEER) | HEEEE
.. SRS R £ WA RS s B R EEEm B fTE L
---- Hul Hw | | 200mA | ..
1 AFPTMCIB8EC ISEhiEHSE T 163, E=t 180mA @

D :
O s

[] 4

O s

[ s

] =7

] s

O s

0w

O u

[ 2

0 13

|:| 14

[ 1s

] is

REREE || RBREQ [ ma | [ecEne | (568500 [ meio

Fig 58 Select complete
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Use CMI software to set the parameters of the axis

1 New Project

® Open the software ,Control Motion Integrator—new create

Control Motion Integrator
MfHE) S|EE DTV EH0) #BEOD SEHP) EEH)

Edﬁlﬂ&ﬁm;é%[ﬁ;é%h&;éﬁ?;g'-;gc@;
| S =y

BB ERE] Cantrol Motion Integrator
HRRE

o EHSEEE r -0 2 (N)
L 138 . - =

DRSS ‘ fFE (0)
IEEREETEE

EEEEERTE \ BT FE (U)
MCIERRTE

- EtherCATEEEE

| B ()

Fig 59 Create New CMI project
] Select the motion control unit (must be consistent with the FPWIN

GR7 software I/0 mapped motion control unit) — rotate to select
the actual number of axes used — confirm
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Control Motion Integrator
MHE) &EE BERN ERQ BED SHE) EEH)

DEEMY_ i@ (e Y ige_ i?_

beais o] v i x 3
= HEFREHE] ik
- SHHETE
o EESEgE BTHEES) | FPTiSaEsI ST 16385 (AFPTMC16EC) v
1 Y ik |
CEpREERE e
- IERNSEESE i
ssEEalaE / s
MCESGE []01-16 MO 02 F03 M 05 []06 []07 []08
*- EtherCATIEERE [J09 [J10 []M []12 []13 [J14 []15 []16
EHidRV)
[]01-08 [Jo1 [J02 [J03 [Jo4 [JO5 []O6 []07 []o08
AL
e |[ m8O©

Fig 60 Select Motion Control Unit

® Vhether the axis should be interpolated; if necessary, please add
the axis to the interpolation group, if NOt, directly confirm
([ J
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Control Motion Integrator
SHHE) SEE 2RV B0 BD 2EE 280
DS ES_ (Rad_i%E Y ifde 9
bl bl T TOINEY - o x
= MEFHE]
T BN MRS T S R .
o BESHEE
RN i
CiESHEEE pes proy =]
UERSEEAE -
SEEEEEAE ced s
MCERSE Cl :
EtherCATIRIEETE = 1
4 |
s
= #s3
(S =0
@ B
E T
o B
B i v
ik O [ =20 |[ =sm® |

Fig 61 Interpolation group

2 Add ESI file

® Double—click EtherCAT communication settings

8% Control Motion Integrator

XfHE) @®EE) TRV EEQ BEHOD STE)
DB HNS_ DA ke _(9_ife_i?

ZEH)

- IRE[FRGA)
ERE
EEMEE
HETRE
BEETRE
i
UEEETEREE
SEZIRRE
MCERZTE

Fig 62 EtherCATCommunication settings
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® Enter into EtherCAT Configurator—>Press the file —ESI manage

B EtherCAT Configurator [--] - 0 X
ey
f;:T'
FRTETRTMT 16T
HE AR us] 500
ae (| e == ae
£ FPTETeNMT 1628
wa AFPTMC16EC
L Panasonic Industrial Devices SUN
A 1| Mss: 0 | |85 ot @l

Fig 63 ESI manage
® (Click the file to add
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, Ltd

ESIEERS

ESIZ&
EEEEHEE S SR ISE SIS ST ESI fF-

B2 zm- OMRON Corporation

m ORIENTAL MOTOR CO.LTD.

ﬂ Panasonic Corporation, Appliances Company

FI.  Panasonic Industrial Devices SUNX Co. Lid.

#f] Sanyodenki Co., Ltd.

2

v/

| REAEEEM | ERETRM i3 S

ESISTHAE : 11

A

FENESITE

Fig 64 add ESI

Add ESI file—
Open

ESISZHASEM
&« - 4 » I=EEIE > software (B) » igEEAE » XML

iR v Rt

f@ CneDrive i = Rt

<3 :
O aEE = IMC_DRIVE_V1.1.xml 2019/5/15 18:31

JoEe

B s

= BE

¥ =

) Es
W=

= 05 ({C)

- install (D
= software (E:}
- file (F)

o A ¥

v O

27

XML 374

EXML

S

1,245 KB

SHEE(N): | IMC_DRIVE V1.1 xml

v| |EsiszttCami

FIFF0)

Bz -

o @

e

Fig 65 Open XML file
® Add successfully
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ESIEERE — O >
ESInTft
EEEERRES R SRS ST ARV ESIZ f.
FIE. | Panazonic Industrial Devices SUNX Co. Ltd.
#/i Sanyodenki Co., Ltd.
"] =Shenzhen Just Motion Control Electromechanics Co, itd
JMC_DRIVE_W1.1.xmi
& 168 Revision
i | 2HS5658-EC 2HS5858-EC 020181206 (538448390)
=3 E_2i'|SS-L"M'?»—Eﬁ:} : 2HS5458-EC 020131011 (335447689)
=B .-IHSSST—EG | IHS557-EC 020180320 (538310112)
s | 2DMEB0-EC 2DME80-EC 020190320 (538510112)
s | 2DM556-EC 2DM556-EC 020190220 (538508356)
isf | 2DM522-EC 2DM522-EC 020180620 (538510830)
s | JASDTS02-XX-EC | JASDTS02-XX-EC (20190430 (338510384))
ESIMHHE : 12
MERTEM AR il =5 = eS|

Fig 66 add XML succeed

3 Add Slave

Add slaves, you can manually add, you can also scan to add. Scan to

add, add directly click EtherCAT network scan.

® Add manually: Click Add from the slave — select the axis model,

the number of axes — 0K
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Fig 68 Set the number of slaves
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4 Setting of axis parameters

® Double-click the axis parameter setting in the file tree
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Fig 70 Axis parameter setting
Only a few simple parameters of axis 1 are set below, which can operate
Normally
For parameter setting, please refer to Chapter 5.2 of FP7 Motion
Control Unit User Manual.
Please refer to Chapter 11 of FP7 Motion Control Unit User Manual for
the origin return method.
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Fig 71 Setting example

5 Position parameter setting

® Double—click the position control setting in the file tree

Because our unit is set to pulse, the drive subdivision defaults to
4000, that is, the value 4000 is one lap, and 200000 is 50 laps. For
operation mode and control method, please refer to Chapter 5.3 of FP7

Motion Control Unit User Manual
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Fig 72 Position parameter setting

6 Download parameters

® (Click to download to the unit
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For specific programming code, refer to Panasonic's official "FP7 Motion
Control Unit User Manual", which has detailed tutorials.

Contact us

Add : Floor2,Building A, Hongwei Industrial Zone NO.6, Liuxian 3"
Road, Shenzhen, China

Tel: 0755-26509689 26502268

Fax: 0755-26509289

E-mail: info@jmc—motion. com

Http://www. jmc—motion. com
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