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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 limit (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
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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 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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IHSV-EC Integrated field-bus AC servo motor

series

» Product introduction

The IHSV-EC integrated field bus AC servo motor product is an EtherCAT integrated
field bus AC servo motor. It uses the standard CoE communication protocol and has built-—
in CIA402 motion control protocol for cycle synchronization position (CSP), cycle
synchronization speed (CSV), and cycle synchronization torque ( CST), contour position
(PP), contour speed (PV), contour torque (PT) and homing (HM) mode; through the optimized
PID control algorithm, to achieve full digital control of position, speed, torque, with
Compared with the combination of traditional servo drive and servo motor, the cost is
lower, the installation is more convenient, the temperature rise of the motor is
effectively suppressed, the vibration of the motor is significantly reduced, and the
high—-speed performance of the motor is greatly enhanced. Comes with 3 digital signal
inputs for zero return reference, positive and negative limit input and probe function;
comes with 1 digital signal output for in—place output signal and alarm signal selection
output; built—in brake control circuit; Current, overvoltage, undervoltage, and position
tolerance protection; RJ45 network communication interface, highly integrated design,
eliminating encoder, motor power line and signal line, convenient wiring, reducing system
complexity; is a cost—effective Very high industrial bus motion control products.

» Technical characteristics

< L[] NO lost steps, accurate positioning

< [ Support standard EtherCAT bus

< [ CSP / CSV / CST / PP / PV / PT / HM and other modes following the CIA402 motion
control protocol, easy to develop

< [ Built-in CW, CCW, SW three 5V or 24V I0 signal input for limit and zero return

reference

< [ Built-in brake circuit, external input 24VDC power supply is eNOugh

< [ RJ45 standard network connection, the slave stations can be connected by twisted
pair network cable

< L[] 100% rated torque drive motor

< L[] Variable current control technology, high current efficiency

< L[] Low vibration, stable operation at low speed

< [J Built—in acceleration and deceleration control to improve the smoothness of start
and stop

< [ User can customize subdivision
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< [ Compatible with 1000 line and 2500 line encoder

< [ NO need to adjust general application parameters

< [ Overcurrent protection, overvoltage protection, undervoltage protection and over—
tolerance protection

<$ [ Strong compatibility, can communicate with mainstream brand PLC controllers, such
as: Beckhoff, Panasonic, Omron, Panasonic, Keyence, InNOvance, JMC, etc.

» Application

Suitable for various point—to—point control automation equipment and instruments that
require large torque, such as: wire stripping machine, marking machine, cutting machine,
laser phototypesetting, plotter, CNC machine tool, logistics storage equipment, new
energy lithium battery equipment, automatic assembly equipment. The application effect
is particularly good in devices that users expect bus control, low NOise and high speed
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1 Safety Precautions

The following explanations are for things that must be observed in order to prevent

harm to people and damage to property, classified Specially below.

ZﬁﬁDanger Indicates great possibility of death or serious injury.

ZﬁﬁCaUtion Indicates possibility of injury or property damage.

CSD‘ Indicates something that must NOt be done.

1.1 Precaution of receiving and installation

Z@SDanger:

1.

1.2

Please connect motor and drive according to assigned methods in case of

damaging machine or fire.

. Don” t use at places with thick steam, combustible, corrosive gas in case of

electrical shocks, damages or fire etc.

Connection

ZﬁﬁDanger:

1.

Please don’ t connect drive power supply to motor output port U,V,W in case

of damaging drive and even causing injury or fire.

. Please confirm if power supply cable is connected with motor output

connector, in case of fire caused by sparks.

. Please select correct power cable and motor power extended cable to avoid

fire caused by overcurrent.

. Please be sure drive case and motor is connected to ground to avoid

possible electric shock caused by imperfect earth.

ZESCaution:

1.

Please don’ t bind motor power cable with signal cable, or pass through same

tube in case of signal interference.
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2. Please use multistrand shielding power cable for signal line and encoder feedback
extended cable in order to strength the anti—interference.

3. Please don’ t touch power supply connector, and confirm discharge indicator

light is off before operate again. There is still high voltage inside after
drive is powered off.

4. Please confirm all connection is correct before power on.

1.3 Precaution of operation

ZQS Danger:

1. Please make NO-load test before installation to avoid accident.

2. Please don’ t be operated by people without training in case of injury or

damage caused by misoperation.

3. Please don’ t touch heat sink or inside part of drive while running in

case of burn or electric shock.
ZQS Caution:

1. Please set drive parameters first, and then do long—term test in case of NOt
working properly.

2. Please confirm switches like start, stop, turn off are work well before running
the machine.

3.Please don’ t turn on or off power supply frequently.

1.4 Maintenance & Inspection

0.
1. Don’ t touch drive or motor inside while running in case of electric shock.
2. Don’ t touch power supply or wiring connector of power line in case of
electric shock.
3. Don” t change wires while power is on in case of electric shock or injury.
4. Operation and daily maintenance must be done by trained professionals

10. Please don’ t dis—assembly or repair except JMC technicians.
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2 Product description

2.1 Technical index

Table 1 IHSV-EC Technical index

42 Base 57 Base 60 Base 86 Base
Input Power (VDC) T8W 140W 180W 200W | 400W 440W 660W
24 36 48 72
Communication type EtherCATProtocol

Maximum communication
distance

Between slaves 100M

Maximum support slave
station number

65535

Cooling method

Protection Overload 12t current action value 300% 3S
- Occasion Try to avoid dust, oil mist and corrosive gas
E, Working Temperature 07+70°C
§ Storage temperature -20°C"+80°C
5 |MHumidity 40™90%RH
=

Natural cooling or strong cooling air

2.2 Naming rules

IHSV57 - 30
® @

-~ 14 - 36 - EC - XXX

®

@ ® ® @

(D Series name:IHSV: Integrated AC servo motor
@ Motor Base: 42: 42 Baseb7: 57 Base 60: 60 Base 86: 86 Base

(3 Rated Speed: 30: 3000RPM

@ Rated Power: 07: 78W 14: 140W 18: 180W 20: 200W 40: 400W 44: 440W 66: 660W

® Supply Voltage: 24:24VDC36:36VDC 48:48VDC 72:72VDC

® Field-Bus communication: R: RS485 RC: RS485+CAN EC: EtherCAT

(@ Product design serial number: special function module, the default is the standard

model

10
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3 interface and wiring of driver
3.1 Interface definition

3. 1. 1Power port

Table 2 Power port

DC+ Power input +

2 GND Power input ground

DC power supply

3. 1.2 Control signal port (10 pin)

Table 3 Control signal port

1 COM Public end 24VDC/GND

2 CW— Clockwise limit —

5 _ Mechanical origin limit + Compatible with
5V and 24V

4 CCW+ Counterclockwise limit +

Probe 1 input Compatible with

5 DI3
5V and 24V

6 D14 Probe 2 input

7 DOO+ Alarm Output +

8 DO0- Alarm Output -

9 DO1+ Output in place + .

10 DO1- Output in place — :}’:%

Remarks: EC series brake power input BK24V, BKOV are located beside the power input
NOte: For the communication port, see "Communication Interface and Wiring" “Communication
Interface and Wiring” in the communication section (Ctrl + left mouse button or click

the text to jump).

11
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3.2 Control signal interface circuit diagram

52av | @ e
Power Supply @_ =Y

@1 I _
CW limit switch IE} Driver
NPN sensor @_

®1 —
HW limit switch |[3

') .
NPN sensor @_

®1 Common paositive
CCW limit switch g connection
NPN sensor @J

Figure 4 Common positive connection

5~24V
Power Supply

CW+
CW-

e

Icw limit switch Driver

NPN sensor

HW limit switch

NPN sensor

Common negative

CCW limit switch

MNPN sensor

connection

FEde GeaogEe

Figure 5 Common negative connection

NOte: The control signal level can be compatible with 5V and 24V.

12
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3.3 Serial interface 232 wiring diagram

Driver Host computer
RS232 Serial port

Special cable

Figure 6 Schematic diagram of parameter debugging wiring
NOte: The cable connecting the IHSV-EC and the PC must be a special cable, the special
cable model JMC-RS232-HL340 + JMC-RS232-USB; please confirm before use to avoid damage.

3.4 Typical application wiring diagram

The typical wiring diagram composed of IHSV-EC driver is shown in the figure. The
power supply is selected according to the matching motor voltage level.

RI45 RI45

Master [ previous slaw

L

End [ next slave

EtherCAT EtherCAT

Power

JAAPZ-ZT

Singal
input an
differnti
signal
output

Figure 7 Typical wiring diagram of IHSV-EC

13
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4 Installation instructions and fault alarm

4. 1Installation dimensions

HI

]
]
@0l

@02

Lo .
— [ 1
——

i
—F

Figure 8 JMC IHSV-EC Integrated motor installation size

IHSV57-30-14-36-EC 130 33 57 47 38 8 90
THSV57-30-18-36-EC 150 33 57 47 38 8 90
THSV60-30-20-48-EC 112 27 60 49.5 50 14 94
THSV60-30-20-48-EC 142 27 60 49.5 50 14 94
IHSV86-30-44-72-EC 162 38 86 69. 5 73 14 121.8
THSV86-30-66-72-EC 189 38 86 69. 5 73 14 121.8

Remarks: The standard 57/60 base motor output shaft is a flat port without key. There
are two types of 86 motor output shafts: flat mouth and key; please contact us for the
detailed shaft size drawing.

4.2 Installation environment

Using environment will directly affects the normal work and life of product
directly, so it must meet the following conditions:

1. Working environment temperature : 0 to 55°C. Work environment humidity: 10% to
90% or less (free from condensation) .

2. Storage environment: —20°C ~+85°C; Storage humidity: 90% or less (free from
condensation) .

3.Vibration : 0.5G or less

4. To prevent rain or damp environment.

5. Avoid exposure in the sun.

14
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6. To prevent oil mist, the erosion of salt.

7.To prevent corrosive liquid, gas, etc.

8. To prevent dust, lint and metal fines.

9.Stay away from the radioactive material and fuel.

10. Reserve space around the drive in the oven for easy loading , unloading
and maintenance.

11. Pay attention to the tank in the air flow, if necessary, add outer fan to
enhance the air flow, reduce drive environmental temperature for heat
dissipation; The long—term working temperature should under 55 °C.

12. Try to avoid near the vibration source, adding damping device such as

vibration absorber or antivibration rubber gasket

13. If there is electromagnetic interference sources, the power of the drive
and control line Louis interference caused by misoperation, NOise filter can
be added or used in a variety of effective anti—interference measures in
order to ensure the normal operation of the drive (NOise filter can increase
the leakage current, need to load an isolation transformer on the drive

power input end).

4.3 LED Indicator light

4.3.1 Alarm timing diagram

0.8s 2s
- =3 < >

the red light flashes Interval time
- >

Figure 9 Integrated motor alarm timing of IHSV-EC

4.3.2 flashing times of Signal light

Table 4 Error Alarm

Red light Flashing Alarm description

15
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Times

Red off, green flashing
Red off, green on
Red flash once, green on

Red flash twice, green on

Red flash 3 times, green
on

Red flash 4 times, green
on

Red flash 5 times, green
on

Red flash 6 times, green
on

Red flash 7 times, green
on

Red flash 8 times, green
on

Red flash 9 times, green
on

Red flash 10 times, green
on

Red flash 11 times, green
on

Red flash 12 times, green
on

Red flash 13 times, green
on

Red flash 14 times, green
on

Drive CAN communication is NOt linked
The drive is powered on normally
Drive overcurrent
Drive supply voltage exceeds maximum

Drive supply voltage is below the minimum
Drive position is out of tolerance
Drive communication error
CCW direction limit
CW direction limit
SW direction limit
Drive encoder error
Overload alarm
EEPROM read and write errors
Incorrect electronic gear ratio setting
The host computer needs to be powered on to modify

the parameters
Incorrect current range

16
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5 Physical reference

RS232 serial interface for
communication with

HISU debugger Power signal
terminal, drive
power terminal and
brake power
terminal

2 ETHERCAT

communication
interfaces, the terminal
with red LED is the
output end of the
communication link, and
the terminal with green
LED is the input end of
the communication link

Control signal port.
Among them CW,
HW, CCW, DI3, D4
are input signals,
DOO £, DO1 + are
output signals

Figure 1 Picture of integrated motor IHSV-EC

6 Use of servo adjustment software

Select JmcServoPcControl servo adjustment software, double-click to open the following
figure:

17
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I] JMCservostrpperstudio

betting | Function Language  Tools  Help

Turn off Enablement

G Stepper Serial Number M
- Slave Address |1
General servo-R/RC Bus .
Standard 7 Product Series General serva
= ;s General servo-R/RC Bus
I 2 Automatic Connection | Custom (/General serve-M238-R/RC Bus
oy Integrated servo-R/RC Bus
i Baurd Rate 57600 \
Data Bit 8 v
JAND JASD MCAC Stop Bit ] .
General servo-M23B-R/RC Bus Check Bit Even v
Deafult Serial Port Settings
same as
IHSV-EC
lSIartCur\ne(liun ‘S10p Conne(tiur{
v

Figure 2 Servo adjustment software

® In the pop—up dialog box,

set the corresponding options,
operation is as follows:

click to open, the
[ J

Il] 'MCServoStrpperStudio

Function Language Tools Help

ﬁ.}@'

Turn off Enablement

T

X
Servo Stepper Serial Number

" Slave Address 1
General servo-R/RC Bus .
Standard ) Product Series General serva
2 " General servo-R/RC Bus
| Autamatic Cannectian | Custom ¢ General ssrvo-MESB-R/RC Bus
B Integrated servo-R/RC
i Baurd Rate
Data Bit &
JAND JASD MCAC Stop Bit ;
General servo-M23B-R/RC Bus Check Bit Even v
Deafult Serial Port Settings|
same as
IHSV-EC
lStart Connection| |S|Dp Canne(tiur\l
i ’ -

Figure 96 serial port setting of servo debugging software

® After clicking Open, if the communication is successful, the following picture

18
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will be displayed:
[ J

Communication Settings

Servo StepPEf Serial Number -

Slave Address 1

Standard Product Series Integrated se »
I Bus ';.v Automatic Connection | Custom Connection
JAND-M23B JAWD-M23B MCAC-M238B Baurd Rate e T
Data Bit B v
Integrated servo-R/RC Bus Stop Bit ; .

Check Bit Even v

g
i@ Deafult Serial Port Settings
3

IStart Connection| |Stop Connectior4

fline Servo Enable Drive Failure Drive Warnin Product Series: Integrated servo-R/RC Bus ARM Firmware: FPGA Firmware:

Figure 3 Software communication Successful

NOte: If the connection canNOt be made, please confirm whether the COM port is
selected correctly and whether the communication line is connected. After confirming the
connection, follow the above steps to reconnect.

Click the option [Parameter)] on the upper left, and the following window will pop
up. At this time, the internal parameters of the drive will be automatically uploaded.
After the upload is completed, the customer can change the parameters according to the
needs.

19
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R vy 1 —
YEY W e 1Y) Tur off Enablement
Seneral Monitor | Parameter Setting X | Oscilloscope

Hide parameter group

Uploar Downl  Code Name [&] Current Value Set_Value Setting_range Initialize Unit Setting_method Effective_time

& [P00-00  Motor code m " 0-65535 2000 - Shutdown Setting Power on again
A | & [P00-01 |Rated speed of motor 3000 3000 1-6000 0 pm Shutdown Setting Power on again
| & [P00-03 |Rated current of motor 285 285 0.01-655.35 0 A Shutdown Setting Power on again
& | & [P00-04 Motor mement of inertia 265 265 001-655.25 0 kg.em? Shutdown Setting Power on again
A | & [P00-05 |Pole number of motor 5 5 131 0 Opposite pole Shutdown Setting Power on again
& | & P00-10 Incremental encoder number 22050 22050 0-65535 0 Shutdown Setting Power on again
A | & P00-11 |Incremental encoder Z pulse electric ang 3000 3000 0-65535 0 Shutdown Setting Power on again
A | & P00-12 Initial angle of rotor 1 150 150 0-360 0 ° Shutdown Setting Power on again
& | & P00-13 Initial angle of rotor 2 30 30 0-360 0 i Shutdown Setting Power on again
A | & P00-14 [Initial angle of rotor 3 %0 90 0-360 0 ° Shutdown Setting Power on again
A | & P00-15 nitial angle of rotor 4 270 270 0-360 0 ° Shutdown Setting Power on again
& | & P00-16 Initial angle of rotor 5 210 210 0-360 0 1 Shutdown Setting Power on again
A | & P00-17 [Initial angle of rotor 6 330 330 0-360 0 ° Shutdown Setting Power on again
A | & [P00-21 |RS232 communication baud rate 2 2 0-3 0 Shutdown Setting Power on again
A | & 0023 Slave address 5 5 0-255 1 - Shutdown Setting Power on again
A | & P00-24  Modbus communication baud rate 2 2 07 2 - Shutdown Setting Power on again
& | & P00-25 | Check mode 3 3 0-3 1 - Shutdown Setting Power on again
& | & [P00-26 |Modbus Communication respense delay 0 0 0-100 0 ms Operation Setting Power on again
& | & [P00-27 | CANopen communication baud rate 0 0 07 0 - Operation Setting Power on again
& | & P00-42 |Overvoltage protection threshold 0 0 0-300 0 i Shutdown Setting Power on again

Figure 4Parameter reading completed
NOte: P00-xx are motor and driver parameters, which have been set at the factory and
will NOt be provided to customers for modification.
® The parameter settings follow the three steps of Modify — Download — Upload, as
shown in the figure below:

N
\eral Monitor | Parameter Setting X |Oscilloscope

iERERE

Parameter Management

Turn off Enablement

Name [&]Current_Value Setting_range Initialize Unit Setting_method Effective_time Address

00-00  |Motor code i

Custom Parameter Groups 0-65535 2000 - Shutdown Setting Power on again 0x0000

&
+

¢ Parameter Groups

&
&, P00-01 |Rated speed of motor 3000 3000 1-6000 0 rpm Shutdown Setting Power on again 0x0001
20 0

PO1_Main_control_parameter A % [P00-04 Motor momentof inertia 265 001-655.35 kg.cm? Shutdown Setting Power on again 0x0004
P02 Gain_parameter 4, | 4, P00-05 |Pole number of motor 5 5 1-31 0 Opposite pole Shutdown Setting Power on again 0x0005
P04_Speed_parameter EEE Incremental encoder Z pulse electric ang 3000 3000 0-65535 0 - Shutdown Setting Power on again 0x000B
POS_Torque_parameter A& | & |P00-12 Initial angle of rotor 1 150 150 0-360 0 * Shutdown Setting Power on again 0x000C
P06_IO_parameter A, | % P00-13 |Initial angle of rotor 2 30 30 0-360 0 1 Shutdoun Setting Power on again 0x000D
POB_Advanced_function_parameter A & P00-14 Initial angle of rotor 3 B 90 0-360 0 * Shutdown Setting Power on again 0x000E
& | & P00-15 |Initial angle of rotor d 270 270 0-360 0 g Shutdown Setting Power on again OxBOOF
&, | & P00-16 Initial angle of rator 5§ 210 210 0-360 0 g Shutdown Setting Power on again 0x0070
& | & P00-17 |Initial angle of rotor 6 330 330 0-360 0 g Shutdown Setting Power on again 0x0011
A, | 4, P00-21 |RS232 communication baud rate 2 2 0-3 0 — Shutdown Setting Power on again 0x0015
A | & P00-23 Slave address 5 5 0-255 1 - Shutdown Setting Power on again 0x0017
4, | %, P00-24 |Modbus communication baud rate 2 2 07 2 — Shutdown Setting Power on again 0x0018
&, | & P00-25 |Checkmode 3 3 03 1 Shutdown Setting Power on again 0x0079
&, | &, P00-26 |Modbus Communication response delay 0 a 0-100 0 ms Operation Setting Power on again 0x001A
&, | & P00-27 |CANopen communication baud rate 0 0 07 0 Operation Setting Power on again 0x0078
&, | 4, P00-42 |Overvoltage protection threshold o a 0-300 0 w Shutdoun Setting Power on again 0x002A

Figure 5SParameter setting process
NOte: After setting the corresponding parameters in the settings, press the download
option to download the changed parameters to the drive, and then press the upload option
to upload the parameters to the interface to verify whether the parameters have been
changed.

7 Gain adjustment by hand

When the automatic gain adjustment does NOt reach the expected effect, you can manually
fine—tune the gain to optimize the effect. The servo system consists of three control
20
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loops, the basic control block diagram is as follows:

Position Speed feedfo Torgue feeffforwar

Comman

;’d__
Current loop cantrol_ ¢

® Pogition loop gain__; Speed loop gain

Speed loop intdgral time

constant

S;feed feedbdgk

[ L
Position feedback

Figure 6 Servo system control block diagram

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

Speed loop gain: Increase the setting value as much as possible without vibration and
NOise, which can improve the speed following performance and speed up the positioning
time.

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

Table 1 Basic gain parameter
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P01-02

Real-time
automatic
adjustment
mode

0-2

0: Manually adjust the rigidity.

1: Standard mode automatically adjusts
rigidity. In this mode, the parameters
P02-00, P02-01, P02-10, P02-11, P02-13,
P02-14, P08-20 will be based on the
rigidity level set by P01-03
Automatic setting, manual adjustment of
these parameters will have NO effect. To
The following parameters are set by the
user:
P02-03 (speed feedforward gain), P02-04
(speed feedforward leveling Slip
constant).

2: The positioning mode automatically
adjusts the rigidity. In this mode, this
mode

Next, the parameters P02-00, P02-01, P02-
10, P02-11,

P02-13, P02-14, P08-20 will be set
according to P01-03

Rigidity level is set automatically,
manual adjustment of these parameters
will NOt be able to

effect. The following parameters will be
fixed values and canNOt be changed:
P02-03 (Speed feedforward gain): 30.0%
P02-04 (Speed
constant): 0.50

feedforward smoothing

P01-03

Real-time
automatic
adjustment
of rigidity
settings

0-31

13

Built—in 32 kinds of gain parameters,
when P01-02 is set to 1, or

2 time to work. Can be directly called
and set according to the actual situation
The larger the value, the stronger the
rigidity.

P02-00

Position
control
gain 1

0-3000. 0

80.0

22

» The larger the setting value, the higher
the gain, the greater the rigidity, and the
position lags

but the value is too

system will

The smaller it is,
the

overshoot.

large, oscillate and

» Gain at rest.
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» The larger the setting value, the
higher the gain, the greater the

Position rigidity, and the position lags
control The smaller the value, but the larger the
P02-01 in 9 0-3000. 0 80.0 | value, the more shock and overshoot.
gain » Increase the value as much as possible
without vibration.
For gain during exercise.
For the feedforward gain of the speed
loop, the larger the parameter value, the
smaller the system position tracking
Speed error and the faster the response. But if
P02-03 feedforwar | 0-100.0 30.0 | the feedforward gain is too large, it
. will
d gain .
Make the position loop of the system
unstable, and it is easy to produce
overshoot and vibration.
Speed This parameter is used to set the time
b constant of the speed loop feedforward
feedforwar .
d filter. value
P02-04 . 0-64. 00 0 The larger, the filtering effect
Smoothing . .
increases, but at the same time the phase
constant .
lag increases.
» The larger the setting value, the
greater the gain and rigidity.
Speed . .
ratio Machine and load settings.
P02-10 . 1-2000. 0 40.0 | » Tpcrease the value as much as possible
Gain 1 . . .
without vibration.
» Gain at rest.
» Integral time constant of speed
regulator, the smaller the setting value,
the integral
Speed The faster the speed, the greater the
Po2-11 | integral | 1-1000.0| 10.0 | Stiffness.
Constant 1 Out of NOise.
»Under the condition of NO vibration in
the system, try to reduce the value of
this parameter
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»When set to 100. 0%, the speed loop
adopts PI control, and the dynamic
response is fast; when set to 0, the

Pseudo— . .
. . integral effect of the speed loop is
differenti bi
| obvious,
P02-12 a q 0-100. 0 100. 0 Low frequency interference can be
Fee ) ) filtered, but the dynamic response is
Control 1
System 5O
s *»By adjusting this coefficient, the speed
Number 1 loop can have better dynamics
Response, while increasing the resistance
to low—frequency interference.
» The larger the setting value, the
greater the gain and rigidity. The
Speed parameter value is set according to the
. motor and load conditions.
_ proportiona _
P02-13 . 1-2000. 0 4.0 1, Increase the value as much as possible
1 gain 2 . . .
without vibration.
» Gain during exercise.
The integral time constant of the speed
regulator. The smaller the setting value,
the faster the integral speed and the
Speed greater the stiffness. If it is too small,
ee
. é) 1 1000. 0 it will easily cause vibration and NOise.
B integra _ . .
P02-14 0.1-1000. 0 »Under the condition that the system does
constant 2 ]
NOt oscillate, try to reduce the value of
this parameter.
» This parameter is for steady state
response.
»When set to 100. 0%, the speed loop
adopts PI control, and the dynamic
response is fast; when set to 0, the
Pseudo— . .
] . integral effect of the speed loop is
differentia obvious, which can filter low—frequency
1 interference, but the dynamic response is
P02-15 feedforward 0-100. 0 100.0 | slow.
control *»By adjusting this coefficient, the speed
coefficient loop can have better dynamics
9 Response, while increasing the resistance
to low—frequency interference.
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8 Parameter and Function

8.1 Parameter list

P0O0—xx:
PO1-xx:
P02-xx:
PO3—xx:
P04-xx:
PO5—xx:
PO6—xx:

motor and drive’ s parameter

Main Control parameter

Gain parameter

Position parameter

Speed parameter

Torque parameter

1/0 parameter

P08-xx: Advanced Function parameter

Table 65 parameter list

PO0- St P -0
Motor SN 0-65535 op owern

00 set again

PO0- St P -0
Motor rated speed | 1-6000 rpm op ow?r E

01 set again

PO0O- St P -0
Motor rated torque | 0. 01-655. 35 N.M op ow?r "

02 set again

P0O0— | Motor rated 0. 01-655. 35 A Stop Pow?r—On

03 current set again

POO- Motor.rotary 0. 01-655. 35 — Stop Pow?r—On

04 inertia set again

Pol

P0O0- . © ar. Stop Power—0On
Motor pole pairs 1-31 logari ‘

05 set again

thm

PO0— | Incremental 0-65535 Stop Pow?r—On

10 encoder PPR set again
Incremental

PO0O- St P -0
encoder Z pulse 0-65535 o OW?T B

11 . set again
electrical angle

P00- | R initial P =

00 otor initia 0-360 10 Stop ow?r On

12 angel 1 set again

PO0- | Rotor initial 0-360 1° Stop Power—0On
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13 angel 2 set again
P0O0- | Rot initial t P -

00 otor initia 0-360 I Stop & ow?r On
14 angel 3 set again
P00- | Rot initial t P -

00 otor initia 0-360 I Stop & ow?r On
15 angel 4 set again
P00- | Rot initial t P -

00 otor initia 0-360 I Stop & ow?r On
16 angel b5 set again
P00- | Rot initial t P -

00 otor initia 0-360 I Stop & ow?r On
17 angel 6 set again
P00O- t P -

007 | Rs232 baud rate | 0-3 g |- |Stop & FPover=in
21 set again
P00O- t P -

- Slave address 0-255 1 — S ow?r i
23 set again
PO0O- | Verification Stop & Power—0On

0-3 1 — .
25 method set again
Overvoltage
P00O- Stop & P -0
4o | Protection 0-300 0 |1 (t)p over—n
se again
threshold &
PO1- Stop &
Control mode setup | 0-6 0 == op Immediate
01 set
PO1- Real—tlwe Running .
automatic 0-2 1 — Immediate
02 . & set
adjustment mode
Real-time
PO1- | automatic Running
0-31 13 == Immediat
03 adjustment of & set mmediate
rigidity settings
PO1- Runni
Inertia ratio 0-100. 00 1 1 time R Immediate
04 & set
Brake—command—
PO1- ff, 1 Runni

01~ | servo off, delay |, oo 100 | Ims WS Innediate

30 time (brake open & set

delay)
PO1- | brak tput d Runni

Toe oMRPER SPEEC 03000 100 |1rpm || Inmediate
31 limitation & set

Servo OFF brake
PO1- Runni

command waiting | 0-255 100 | 1ms SIHIE ) Tnediate
32 . & set

time
P02—- | Positi trol Runni

OSTLION COMEEOS 1 1-3000. 0 48.0 [ 1/5 SIHE ) Tnediate
00 gain 1 & set
P02— | Positi trol Runni

OSTELON COmEOL 1 1_3000. 0 57.0 | 1/S UINE ) ediate
01 gain 2 & set
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P02—- | S d feedf d R i
peed TeerotWare 14 _100.0 30.0 [1.0% | P8 Tinediate
03 gain & set
P02- | Speed feedforward 0-64. 00 0.5 | lms Running Immediate
04 smooth constant & set
P0O2- . . Running .
Speed ratio gain 1 | 1.0-2000. 0 27.0 | 1Hz Immediate
10 & set
P02~ | Speed integral 0.1-1000.0 | 10.0 | 1ms Running | o cdiate
11 constant 1 & set
Fake differential
P0O2- 100. Runni
12 feed-forward 0-100. 0 000 1.0% &unning Immediate
control ratio 1 5¢
P02- R i
Speed ratio gain 2 | 1.0-2000.0 | 27.0 | 1Hz HHRERE ) Timediate
13 & set
P02- Spéed integral 0. 1-1000. 0 1000 lms Running Inmediate
14 gain 2 .0 & set
Fake differential
P02- 100. Runni
15 feed—forward 0-100. 0 0 1.0% &unning Immediate
se
control ratio 2
P02- | T feedf d Runni
orate Teedrotwarc o 30000 0 1.0% | HRE ) pediate
19 gain & set
P02- | Torque feedforward 0-64. 00 0.8 | lms Running Immediate
20 smooth constant & set
P02- i itchi R i
0 Gain switching 0-10 0 . unning Immediate
30 mode & set
P02- | Gai itchi Runni
At SWItChing 0-20000 800 |-— UARIRE ) nediate
31 grade & set
P02- R i
= et stoonieg liag | 0-008 100 | —- SIS Inmediate
32 & set
P02- | Gai itchi Runni
At SWIECRIng 0-1000. 0 10.0 | 1ms UARIRE ) nediate
33 delay & set
P02— | Positi X Runni
02= | Position gain 0-1000. 0 10.0 | Ims I e
34 switching time & set
P02- | Mode switch 0-20000 1000 | Running Immediate
41 selection 0 & set
P02—- | Torque command Running .
-100. 0-100.0 | O 1.0¢ Tmmediat
50 added value & & set mmedtate
P02—- [ CW t Runni
orate ~100. 0-100.0 | 0 1.0% | HRE ) ediate
51 compensation & set
P02- |R t Runni
everse rordte ~100.0-100.0 [0 [1.0% |, "% | Immediate
52 compensation & set
P03— | Source of location 0-1 0 - Stop & Inmediate
00 command set
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P03—- | I i
nstru?tlon Pulse 0-1 0 - Stop & Immediate
03 Inversion set
P03—- | Position Pulse Running
0-3 2 == Immediat
04 | filtering & set fectate
Positioni
P0O3- 05111:?1ng 0-9 | Running Immediat
m ion = — mmedi
05 co.p e. o & set ediate
criteria
P03— | Locati let Encode | Runni
ocation complete 0-65535 30 nco.e unning Inmediate
06 range r Unit | & set
Number of
P03- Runni P -0
instruction pulses | 0-65535 4000 | Pulse HARLNg ow§r 5
09 & set again
per turn of motor
P03— | Electron Gear 1 165535 4000 | —— Running Pow§r—0n
10 molecule & set again
P0O3- Elect?onlc gear 1 165535 4000 | —— Running Pow§r—0n
11 DeNOminator & set again
P03 Excessive position Comman R .
- unnin
deviation setting | 0-65535 0 d unit 8 Immediate
15 & set
*10
Position
P03~ | Instruction 0-1000. 0 0 |wms | IR pediate
16 smoothing filter & set
time constant
P04- i i
0 Speed instruction 0-1 | - Stop & Immediate
00 source set
P04- | S i i
peed instruction 0-1 0 - Stop & Immediate
01 analog counter set
P04- | Digital d Runni
Lsitat spee -6000—6000 |0 |1rpm | P8 Tnnediate
02 given value & set
P04- 1 Runni
04= | Overspeed alarm 1, opn, 6400 | 1rpm | . M8 finediate
05 value & set
P04- | F d d Runni
orvard spee 0-6000 5000 | Trpm | 8| Tnmediate
06 limit & set
P04— | Reverse speed = Running .
0-6000 1 Immediat
07 | 1limit 5000 | " | & set fmectate
P04- | Z locit Runni
ero VeIoelty 0-200. 0 40 |1rpm | UMM nediate
10 detection value & set
P04- Runni
Acceleration time | 0-10000 500 SIHE ) Tnediate
14 Ims/10 | & set
P04- 00 Runni
Deceleration time | 0-10000 500 | P | NUERE )y ediate
15 & set
P05—- | Internal Forward 0-300. 0 200. | 1.0% Running Immediate
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10 Torque limit 0 & set
P05- | Int 1 200. Runni
prernal Teverse 14300, 0 1.0% | R nediate
11 torque limit 0 & set
Enable the
P06- Runni P -
06 effective level of | 04 1 == HILEAE ow?r On
00 ) & set again
the input port
P06— | Alarm output port 0-1 | L Running Power—0On
20 effective level & set again
P06—- | Effective level of 0/1 | - Running Power—0On
22 output port & set again
Feedback speed
PO8- Runni
low—pass filter 0-25. 00 0.8 | lms R Immediate
19 & set
constant
PO8— | T d Runni
ordue comnan 0-25. 00 0.84 | 1ms SIS Tnediate
20 filter constant & set
PO8— | Disturb t Runni
Lo rETRanee TOTEE 1 0-100. 0 0 | % TS Inmediate
25 compensation gain & set
Disturbance torque
PO8- Runni
filtering time 0-25. 00 0.8 | 1lms SIS Tnediate
26 & set
constant

8.2 Explanation of parameter

8.2.1 P00—xx P00—xx Motor and driver parameters

Table 2 P00—xx Motor & driver parameter

Default set
P00-00 Mot b
OERT mber 0: PO-01 to PO-17 is available
Set . 176000 ; it: ;
P00-01 Rated speed et ranse PPl HRd e hi
default value.
.01- . N.m;unit: N.M
PO0-02 rated torque Set range 0.01-655.35 N.m;unit
Default value.
PO0-03 Rated current Set range: 0.01-655.35A,unit: A
Default value
Set range: 0.01-655. 35kg. cm®*; unit: kg.cm
P00-04 Rotor inertia 2
Default value
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PO0-05 Pole pairs Set range:1-31 pairs; unit: pairs
Default value
P00-10 Incremental encoder lines |Default set
POO-11 incremental . encoder Z Default set
pulse electric angle
P00-12 Rotor initial angle 1 Default set
P00-13 Rotor initial angle 2 Default set
P00-14 Rotor initial angle 3 Default set
P00-15 Rotor initial angle 4 Default set
P00-16 Rotor initial angle 5 Default set
P0O0-17 Rotor initial angle 6 Default set
Set range: 0-3;
Choose baud rate to communicate with PC:
P00-21 RS232 commgnication baud | 0: 9600
rate selection 1: 19200
2: 57600
3: 115200
P00-23 Slave address Set range:.0—255; Default:l;.
Set according to device required.
Set range: 0-3; Default: 1.
0: NO calibration, 2 stop bit.
P00-25 Calibration method 1: even calibration, 1 stop bit.
2: odd calibration, 1 stop bit.
3.NO calibration, 1 stop bit.
Overvoltage protection . .
P00—-42 Setting range: 0-300, unit V
threshold

8.2.2 PO0l-xx Main control parameters

P01-01 Control mode setting

Setting range:0-6

0: Position control mode.
1: Speed control mode.

2: Torque control mode

3: Speed, torque control mode. Need to use an

external input port in CN1 to switch, set
the selected DI port input port
function selection to 5

(control mode switching). Control the logic
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state of the port to switch the control mode

Port logic | Control mode
Valid Speed mode
Invalid Torque mode

4: Position and speed control mode. Need to use
an external input port in CN1 to switch, set
the selected DI port input port function
selection to 5 (control mode switching).
Control the logic state of the port to switch
the control mode.

Port logic | Control mode

Valid Position mode

Invalid Speed mode

5: Position and torque control mode. Need to
use an external input port in CN1 to switch,
set the selected DI port input port function
selection to 5 (control mode switching).
Control the logic state of the port to switch
the control mode.

Port logic | Control mode

Valid Position mode

Invalid Torque mode

6: Fully closed loop

Setting range:0-2

0: Manual adjustment of rigidity

1 : Standard mode automatically adjusts
rigidity. In this mode, parameters P02-00, P02-
01, P02-10, P02-11, P02-13, P02-14, P08-20 will
be set

automatically according to the stiffness level
set by P01-03, and these parameters can NOt be
Real time automatic | adjusted by manual. The following parameters
P01-02 .
adjustment mode are set by the user:

P02-03 (speed feedforward gain), P02-04 (speed
feedforward smoothing constant).

2 : Positioning mode automatically adjusts
rigidity. In this mode, parameters P02-00, P02-
01, P02-10, P02-11, P02-13, P02-14, P08-20 will
be set automatically according to the rigidity
level set by P01-03. and these parameters can

NOt be adjusted by manual.. The following
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parameters will be fixed and canNOt be changed:
P02-03 (speed feedforward gain), 30%

P02-04 (speed
constant). 0.5

feedforward smoothing

PO1-03

Automatically adjust
the rigidity setting

Setting range: 0-31

Built-in 32 kinds of gain parameters. It works
when P01-02 is set to 1, 2,
called directly
The

stronger the rigidity.

It can be
the

value,

or 3.
to
set

actual
the

according

situation. larger the

PO1-04

Rotor inertia ratio

Setting range: 0-100, unit: times

Set the load inertia ratio to related motor.
The setting method is as follows:

P01-04 = Load inertia / motor inertia

This inertia ratio can use the value after AF-
J-L automatic inertia recognition, write the

recognized value into the parameter

PO1-30

Brake
command-Servo OFF

delay time (brake

open delay)

Setting range: 0-255, unit: ms

When enabling: The drive will only receive the
position command after the time of P01-30 is
executed under the enable command is executed.
When the enable is off: When the motor is at a
static state, after the close enable command is
executed, the time after the brake is closed

and the motor becomes NOn—energized.

PO1-31

Speed limit value of
brake command output

Setting range: 0-3000, unit: rpm

Motor speed threshold when the brake output is
active when the motor is rotating. Less than
this threshold, the brake output command is
valid, otherwise it will wait for P01-32 time,

the brake output command is valid.

P01-32

OFF-brake
command waiting time

Servo

Setting range: 0-255, unit: ms
The maximum waiting time for the brake output
when the motor is rotating.

8.2.3 P02—=xx

Gain parameters

Table 3 P02-xx Gain parameters
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P02-00

Position control gain
1

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 greater the stiffness is, the
smaller the position 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.

P02-01

Position control gain
2

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 greater the stiffness is, the
smaller the position 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.

P02-03

Speed feedforward
gain

Setting range: 0-100.0, unit: 1.0%

The feedforward gain of the speed loop. The
larger the parameter value set, 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, which will easily cause
overshoot and

vibration.

P02-04

Speed feedforward
smoothing constant

Setting range: 0-64.00, unit: ms

This parameter is used to set the speed loop
feedforward filtering time constant. The
larger the value set, the larger the filtering
effect, but at the same time the phase lag
increases.

P02-10

Speed proportional
gain 1

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 response is. However, if it is too
large, it is easy to generate vibration and
NOise.

Under the condition that the system does NOt
oscillate, increase this parameter value as

much as possible.
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This parameter is for a static response.

P02-11

Speed integral
constant 1

Setting range: 1.0-1000, Unit: ms.

Speed regulator integration time constant. The
the faster the
integration speed, the greater the stiffness,

smaller the setting value,
and the vibration is too easy to produce NOise
if it is too small.

When the system does NOt oscillate, reduce this
parameter value as much as possible.

This parameter is for steady state response.

P02-12

Pseudo—differential
feedforward control

coefficient 1

Setting range: 0-100.0, unit: 1.0%
When set to 100. 0%,
control, and the dynamic response is fast; when
set to O,
obvious,

the speed loop adopts PI

the speed loop integral effect is
filter
interference, but the dynamic response is slow.

which can low—frequency
By adjusting this coefficient, the speed loop
can have a better dynamic

response, and it can increase the resistance

to low—frequency interference.

P02-13

speed proportional
gain 2

Setting range: 1.0-2000.0, unit: Hz

The larger the speed proportional gain is, the
larger the servo stiffness is and the faster
if it is too

the speed response is. However,

large, it is easy to generate vibration and
NOise.

Under the system has NO vibration, increase
this parameter value as much as possible.

This parameter is for dynamic response.

P02-14

Speed integral

constant 2

Setting range: 1.0-1000.0, unit: ms

Speed regulator integration time constant. The
the faster the
the greater the stiffness

smaller the setting value,
integration speed,
is, and the vibration 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.

P02-15

Pseudo—differential
feedforward control

coefficient 2

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 integral effect is obvious,
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which can filter low—frequency interference,
but the dynamic response is slow.

By adjusting this coefficient, the speed loop
can have a better dynamic

response, and at the same time, it can increase
the resistance to low—frequency interference.

Setting range: 0-30000, unit: 1.0%
Set the current loop feedforward weighting

P02-19 To?que feedforward value. This parameter adds the current loop
gath after weighting the differential of the speed
command.
Setting range: 0-64.00, unit: ms
Torque feed—forward ) .
P02-20 . This parameter is used to set the torque
smoothing constant . . .
feedforward filtering time constant.
Setting range: 0-10
The condition to set the 1st and 2nd gain
switching mode
Val | Switch Remark
ue | condition
0 fix to the | P02-00.P02-10.P02-11.P02-
1" gain 12
1 fix to the | P02-01.P02-13.P02-14.P02-
2nd gain 15
2 Need to set the DI port to
Use DI . . . .
) 9 (gain switching input)
1nput . . .
switching Invalid: first gain
Effective: second gain
P02-30 Gain switching mode 3 When the torque command is
greater than the threshold
(determined by P02-31 and
Big torque | P02-32), it switches to
command the second gain. When it
value is less than the threshold
and exceeds the P02-33
delay setting, it switches
to the first gain.
4 When the speed command
Speed change is greater than the
command threshold (determined by
changes P02-31 and P02-32), it
a lot switches to the second
gain. When it is less than
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the threshold and exceeds
the P02-33 delay setting,
it switches to the first
gain.

Big speed
command

When the speed command is
greater than the threshold
(determined by P02-31 and
P02-32), it switches to
the second gain. When it
is less than the threshold
the P02-33
delay setting, it switches

and exceeds

to the first gain.

Large
position
deviation

When the
deviation is greater than
the threshold (determined
by P02-31 and P02-32),
switch to the second gain.
When it is less than the
threshold and exceeds the
P02-33 delay setting, it
the first

position

switches to
gain.

There 1is
position
command

Switch to the second gain
when there is a position
command. When the position
command ends and the P02-
33  delay
exceeded,

setting is
it switches to
the first gain.

Incomplete
positionin
g

Switch to the second gain
when positioning is NOt
When the
is completed
P02-33
exceeded, it
the first

completed.
positioning
the
setting is

and delay

switches to
gain.

Actual
speed is
big

Switch to the second gain
when the actual speed is
greater than the threshold
(determined by P02-31 and
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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
position when there is a position

command + | command. When there is NO
actual position command and the
speed actual speed is less than
the threshold (determined
by P02-31 and P02-32), and
when the delay setting of
P02-33 is exceeded, it
switches to the first

gain.

P02-31

Gain switching level

Setting range: 0-20000

Judgment threshold when gain is switched.
Torque unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm

Position unit: 131072bit per revolution

P02-32

Gain switching
hysteresis

Setting range: 0-20000

Hysteresis level at gain switching

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

Position unit: 131072bit per revolution

P02-33

Gain switching delay

Setting range: 0-1000.0, unit: ms

When switching from the second gain to the
first gain, the time from when the trigger
condition is met to the actual switching.

P02-34

Position gain
switching time

Setting range: 0-1000.0, unit: ms
Time for position control gain 1 to smoothly
switch to position control gain 2

P02-41

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

P02-50

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 wused for vertical axis static torque
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compensation.
Forward torque Setting range: —-100.0-100.0, unit: 1.0%
P02-51 compensation Valid in position control mode. For
compensating forward static friction
Reverse torque Setting range: —-100.0-100.0, unit: 1.0%
P02-52 compensation Valid in position control mode. Used to

compensate reverse static friction

8.2.4 P03—xx Position parameters

Table 4 P03-xx Position parameters

o 0: pulse command
Source of position

P03-00 1: Given the number, use it when communicating
command )
with control
Instruction Pulse |Used to adjust the direction of the pulse
P03-03 Inversion instruction count 0: normal

1: In The Opposite Direction

Position Pulse Set range:0-1 Unit:us
filter setting 0: 0.1lus,
P03-04 1: 0.4us
2: 0.8us,
3: 1.6us
Positioning 0: Output when position deviation is less than

completion criteria P03-06 setting value

1: Output when position is given, and output
when position deviation is less than P03-06
P03-05 setting value

2: Output when position 1is given (after
filtering) , and output when

position deviation is less than P03-06 setting

value
Location complete Setting range: 0-65535, unit: encoder unit
range Used to set the threshold value for
positioning completion output. If an
P03-06 . .
incremental encoder motor is used, the number
of encoder lines per revolution is calculated
by * 4
P03-09 Number of Setting range: 0-65535
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instruction pulses Absolute encoder motor is effectively used to
per turn of motor set motor rotation number of instructions
pulse. When this parameter is set to 0, P03-
10 and P03-11 are valid
Calculation formula of incremental motor
Electric gear 1 | electronic gear ratio:
PO3-10 Molecule c - C x4 _ Molecule
P Denominator
C: Encoder line Z: No. of input pulse per turn
Electric gear 1 Eg: encoder line 2500; pulse per turn 3200; Electronic gear ratio?
PO3-11 DeNOminator o Cx4 25004 10000 25
F 3200 3200 8
Position deviation |Setting range: 0-65535, Unit: Instruction Unit
setting is too big * 10
set the number of pulse to allow deviation,
PO3-15 more than the set value will
alarm. EXAMPLE: Setting a value of 20, the
drive alerts Al. 501 when the follow deviation
exceeds 20 * 10(position deviation is too
large)
Position Instruction | Setting range: 1000, unit: ms
P03-16 smoothing filter Set the time constant of the position command
constant smoothing filter

8.2.5 P04—xx Speed Parameter

Table 5 P04-xx Speed parameter

inversion

0: External Analog Instruction
PO4-00 Speed 1instruction 1: Digital Instruction (Parameter Setting)
source 2: Digital Instruction (Communication)
3: Internal Multiple instruction sets
Used to adjust the polarity relationship of
PO4-01 Speed command analog | analog quantity

0: normal

1: Polarity is inversion
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L. . Setting range: —-6000 - 6000, Unit: rpm
Digital speed given

P04-02 when P04-00 is set to 1, P04-02 is the speed
value .
control setting

Setting range: 0-6500, unit: rpm

P04-05 Overspeed alarm value | Set the maximum allowable speed value, if it
exceeds the set value, AL.420 overspeed alarm
Set range: 0-6000, Unit: rpm

Limit forward speed of motor

Set range: —-6000-0, Unit: rpm

Limit reverse speed of motor

P04-06 Forward speed limit

P04-07 Reverse speed limit

Zero speed detection value

Zero speed detection Set Zero speed detection threshold, motor
P04-10 speed below the threshold can be output
value "
through the output port "zero speed motor
output" signal

Set range: 0-10000, Unit: 1ms/1000rpm Set the
acceleration time in speed control

Set range: 0-10000, Unit: 1ms/1000rpm

Set the deceleration time in speed control

P04-14 Acceleration time

P04-15 Deceleration time

8. 2.6 PO5—xx Torque parameter

Table 6 P05—xx Torque parameter

Setting range: 0-300.0, unit: 1.0%
limit motor forward output, 100 means 1 times

PO5-10 Internal Forward | Torque, 300 means 3 times torque
Torque limit when the torque output reaches the 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
PO5-11 Internal reverse | Torque, 300 means 3 times torque
torque limit when the torque output reaches the limit

value, the output signal can be detected

through the DO port output torque limit
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8. 2.

8. 2.

7 P06—xx I/0 Parameter
Table 7 PO6-xx 1/0 parameter
Enable output ort
PO6-00 OUPUE PO gt ting range: 0-1, Default: 1
effective level
Alarm  output ort
PO6-20 (OUPUE PO gt ting range: 0-1, Default: 1
effective level
In place output port
PO6-22 pra PAL POTY 1 Setting range: 0-1, Default: 1
effective level
8 P08—xx Advanced function parameters
Table 8 P08—xx Advanced function parameters
Set range: 0-25.00, Unit: ms
POS-19 Feedback speed low— | Feedback speed low—pass filter time constant,
pass filter constant | when the motor running when there is a howling,
the value can be set up properly
Set range: 0-25.00, Unit: ms
P0S-20 Torque command filter | Torque instruction filter time constant 1,
constant when there is a motor running, the value can
be appropriately set to large.
Set range: 0-100.0
) Observed Gain Coefficient of disturbing
Disturbance torque .
P08-25 . ) torque. The larger the value is, the stronger
compensation gailn .. . .
the 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 . . . . .
. . . filtering effect is, and the action NOise can
P08-26 filtering time

constant

be suppressed. However, if the disturbance is
too large, the phase delay will result and the

disturbance torque will be suppressed.
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8.3 List of monitoring items

Table 9 List of monitoring items

This parameter can monitor the
S ¢ " number of pulses sent by the user
um o osition
d00.C.PU | . . P to the servo driver, which can|User unit
instruction pulses . .
confirm whether there is the
pheNOmeNOn of missing pulses
This parameter can monitor the pulse
Sum of osition | number of servo motor feedback. The .
d01.F.PU b . . . . User unit
feedback pulses unit is consistent with the User
Input Instruction Unit
This parameter can monitor the pulse
Numb ¢ " number of the position lag in the
umber of position .
d02. E. PU L b process of the SERVO system. The | User unit
deviation pulses ] ) . .
unit is consistent with the User
Input Instruction Unit
This parameter can monitor the
number of pulses sent by the user
S ¢ " to the servo drive.
um of position . .
. pl y Unit: When using the absolute value | Encoder
iven pulses .. . .
d03.C.PE | ® b motor, it is calculated as 131072bit | unit/
Gantry motor ) . .
per revolution. If an incremental | User unit
feedback pulse .
encoder motor is used, the number
of encoder lines per revolution is
calculated by * 4.
This parameter can monitor the pulse
number of servo motor feedback.
S ¢ " Unit: 131072 bit per turn when using | Encoder
um o osition
d04. F. PE b absolute value motor. Use | unit/
feedback pulses .
Incremental encoder motor, then |User unit
each turn according to
encoder line number * 4 calculate.
o L This parameter can monitor the pulse
Position deviation oo .
number of the position lag in the | Encoder
pulse number / . .
d05. E. PE process of the SERVO system. Unit: | unit/
Gantry pulse ) . .
L 131072 bit per turn when using | User unit
deviation
absolute value motor. Use
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then
each turn according to encoder line

Incremental encoder motor,

number * 4 calculate.

doe. C. Fr

Pulse Command
input frequency

This parameter can monitor the input

frequency of external pulse

instruction

KPPS

do07. C. SP

Speed Control
Command

rpm

d08. F. SP

Motor speed

This parameter can monitor the
speed of servo motor when it is
running

rpm

d09. C.tQ

Torque instruction

This parameter can monitor the
Torque of the servo motor when it
is running

%

d10. F.tQ

Feedback value of
torque

This parameter can monitor the
Torque of the servo motor when it
is running

%

d11.AG. L

Average torque

This parameter can monitor the

average torque of the servo motor

in the past 10 seconds

%

d12. PE. L

Peak torque

This parameter can monitor the

peak torque of servo motor after

power—on

%

d13. oL

Overload rate

This parameter can monitor the
servo motor's load occupancy in
the past 10 seconds

%

d14. rG

Regeneration load
rate

This parameter monitors the load
rate of the regeneration resistor

%

d16. I. To

Input 10 status

This parameter can monitor the input
of CN1. The
vertical bar represents the high

port status upper

level (photocoupler cut—off), and
the lower vertical bar represents
the

conduction).

low—1level photocoupler

The
relationship with the input port is

corresponding

that the operation panel from right
to left 4 vertical bars correspond
to DI1-DI4 respectively

Binary

d17. 0. Io

Output I0 status

This the
output port status of CN1. The upper
the

parameter can monitor

vertical bar represents

Binary

43



Shenzhen Just Motion Control Electromechanics Co.,

Ltd

0755-26509689

optocoupler conduction, the lower
vertical bar represents the
optocoupler cutoff, and the
corresponding relationship with the
output port is the operation panel
from right to left.
Mechanical ) This parameter can monitor the
echanica angle )
d18. AnG & mechanical angle of the motor and | 0.1 degree
of motor .
rotate 1 turn is 360 degrees
This parameter can monitor the phase
Motor UVW phase b o P
d19. HAL sequence position of the
sequence .
incremental encoder motor
This parameter can monitor the
Absolute Value ¢ dbp K val £ absolut
eedback value of absolute
d20. ASS Encoder single-— . . 0-0xFFFF
) . encoder, rotating a circle for
oop value
P OxFFFF
Absolute Value | This parameter can monitor the
d21. ASH Encoder multi-loop | number of turns of the absolute
value encoder motor
This parameter can monitor the real-
d22. J-L Inertia ratio time inertia of the load of the | %
motor
423 d Main Circuit | This parameter can monitor the input v
.dc . . .
P Voltage (AC value) |voltage value of the main circuit
This parameter can monitor the drive | Centigrade
d24. Ath Driver temperature b &
temperature degree
Cumulative running | This parameter monitors the drive
d25. tiE . & b . . Seconds
time elapsed time, in seconds
This arameter can monitor
d26. 1. Fr | Resonance 1 P Hz
resonance frequency 1
This arameter can monitor
d28. 2. Fr | Resonance 2 P Hz
resonance frequency 2
Analog quantity
instruction 1 | This parameter can monitor the input
d30.Ail || P PP 0. 01y
input voltage | voltage value of CN1 analog command.
(V_REF)
Analog quantity
instruction 1 | This parameter can monitor the input
d31.Ai2 | P PE 10 01v
input voltage value of CN1 analog command.
(T _REF)
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9 Failure analysis and treatment

9.1 Fault alarm information list

hardware
malfunctio
n

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

Servo power on , Self-Test find out the output short
AL. 064 . .

circuit fault
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. 103 DO allocation failure
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. 401 Under voltage
AL. 402 Over voltage
AL. 410 Overload (instantaneous Maximum load)
AL. 411 Driver overload
AL. 412 Motor overload (Continuous maximum load)
AL. 420 Over speed
AL. 421 Lose Control check out
AL. 422 runaway fault
AL. 425 Al collect sample over voltage
AL. 435 Stroke current Limited overload resistance
AL. 436 DB overload
AL. 440 Radiator overheat
AL. 441 Motor overheat fault
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AL. 500 Crossover pulse output overspeed
AL. 501 Position deviation is too large
AL 502 Full closed loop encoder position and Motor position error
are too large
AL. 505 Pulse Command input pulse abnormal
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
Encoder AL. 611 Incremental encoder Z signal loss
failure AL. 620 Absolute Encoder gets out of line
AL. 621 Read and write motor encoder EEPROM parameter abnormal
AL. 622 Motor encoder EEPROM data parity error
AL. 900 Location deviation is too large
AL. 901 When servo ON, Location deviation is too large
AL. 910 Motor overload
AL. 912 Driver overload
Warning 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. 971 Under voltage warning

9.2 C(Causes

AL.051: AL.051:

and treatment of fault alarm

EEPROM parameter abnormal

abnormal

servo unit EEPROM data

Check connection

Correct connection,
power, If always appear,

change a drive

reconnect

then

AL. 052: Programmable logical configuration fault

Master
power—on
initialization

control

MCU

exception, Serial port

Check the
serial

Check connections,
baud
communication parameters P00—
21

rate of

Reduce the baud rate of Serial
Communication, If always

appear, then change a drive
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baud rate setting is
too high
AL. 053: Initialization Failed
Master control MCU | check connections reconnect | If always appear, then change
power—on power a drive
initialization failed
AL. 054: System error
MCU works abNormal check connections reconnect | If always appear, then change
power a drive
AL. 060: Product model selection fault
Product parameter | Check product parameter | Set product parameters
setting does NOt match | settings and hardware models correctly
actual hardware The rated current of the|If it always appears, contact
selected motor is greater than | the manufacturer
the output current of the drive
AL. 061: Products matching fault
servo unit and servo | check whether the servo unit | Change the servo unit matched
motor does NOt match can support the motor with the motor
AL. 063: Over-current detection
Servo unit power | Is there a short circuit in U, | Correct wiring
module current is too |V, W wiring If it always appears, replace
large Is there a short «circuit | the drive
between Bl and B3
AL. 071: Current sampling failure
AbNormal sampling data | Is the wiring correct Correct wiring
of current sensor If it always appears, replace
device the driver
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AL. 100: Parameter combination is abNormal

have the same function
selection

selection parameters

Parameter setting | Check the set (P03-07) | Set parameters correctly
error parameters If it always appears, please
initialize the parameters
AL. 102: DI Allocation failure
At least 2 input ports | Check port input function | Set parameters correctly

Power on the driver again

AL.103: DO Allocation failure

At least 2 output
ports have the same
function selection
parameters

Check the port output function
selection parameters

Set parameters correctly
Power on the driver again

AL. 105: Electronic gear

setting error

Incorrect electronic

gear ratio setting

Check the electronic gear ratio
setting P03-10,

P03-11

parameters.

Correct setting of electronic
gear ratio

Gantry output pulse

setting is too small

Check the feedback pulse number
of one rotation of the gantry
function motor: P03-52 must be
greater than 128

Correctly set the number of
feedback

rotation of the gantry function

pulses for one

motor

AL. 106: Frequency division pulse output setting is abNormal

The output parameters
of frequency division
pulse are set out of

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

range p03-22 < p03-23
AL. 110: The power should be recharged after the parameters are set

After setting the | The drive is recharged The drive is recharged
servo parameters, it

shall be powered on
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again to take effect

AL. 120: Servo ON command invalid alarm

The servo ON command | Check wiring and input voltage | Check wiring and power on
executed an auxiliary driver again

function

R, S, T voltage ports

are NOt powered
AL. 401: Under voltage

The main circuit input | Check the main circuit input R, | Make sure the wiring 1is
voltage is lower than |S, T wiring is correct, and the | correct, use the correct
the rated voltage | voltage value is how many volts | voltage source or  series
value or NO input regulator

voltage

AL. 402: Over voltage

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 | When the input voltage 1is|Please send it back to

failure confirmed to be correct, the distributor or original
factory for maintenance

NO regenerated | overvoltage alarm still | Correct setting and external

resistance or | remains regenerative resistance

regenerated

resistance is NOt

AL. 410: Overload (instantaneous maximum load)

The machine is stuck
when the

Check if mechanical connection
is

Adjusting mechanical structure

motor starts

jammed

back to
original

it
or

Please send
distributor

factory for maintenanc

AL. 412: Motor overload (continuous maximum load)
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Continuous use beyond
the rated
load of the drive

Monitoring can be done through

d13.0l. In monitoring mode

Switch to a higher power motor
or
lower load

Improper parameter
setting of control
system

Whether the mechanical system
is installed

Set the acceleration constant
too fast

Whether the parameters of gain
class are set correctly

Adjust the gain of the control
loop

Acceleration and deceleration
setting time slows down

Motor wiring error

Check U, V and W wiring

Correct connection

AL. 420: Over speed

Input speed command |Use the signal detector to|Adjust the frequency of the
too high check if the incoming signal is | input signal

Normal
Incorrect setting of | Test whether p04-05 (overspeed | Set p04-05 (overspeed alarm
overspeed alarm value) is set reasonably | value) correctly

AL. 440: Radiator overheating

The
temperature

internal
of the
drive is above 95°C

Check whether the heat
dissipation condition of the
drive is good

Improve the heat dissipation
If the
please

condition of the drive.
still
return the drive to the factory

alarm appears,

for maintenance

AL. 501: Excessive position deviation

Position deviation is | Confirm p03-15 (position | Increase the set value of p03-
too large and | deviation is too large) | 15 (position deviation is too
parameter setting is | parameter setting large)

too small

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

too low parameters are properly set parameters correctly

Internal torque | Confirm internal torque | Re—adjust the internal torque
limiter is set too | limiter limiter correctly

small

Excessive external | Check external load Load reduction or high power
load motor replacement

AL. 505: P Command input

pulse exception
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The
frequency

pulse command

is higher
than the rated input

frequency

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

Set the input pulse frequency
correctly

AL.551: Back to the origin timeout failure

The operation back to

the origin is timed

out

Confirm whether the parameter
p03-68 (maximum time limit for
is

searching origin)

reasonable

Set p03-68 correctly

AL. 600: Short circuit fault of encoder output power supply

Encoder power

connection error

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

and are

Correct connection

AL.610:

Incremental encoder offline

encoder
HallW

Incremental
HallU, HallV,
signal abNormal

Check the encoder wiring

Correct connection

AL943: AbNormal serial communication

Serial communication
interference

The serial port baud

rate is set too high

Check the wiring
Check the baud rate parameter
p00-21

communication

for serial

Add a filter to the wire
Reduce the baud rate of serial
communication

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
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1.9 E TX+ EtherCAT Dafa sending
terminal
EtherCAT Dat di
. . _ 910 B TX- er ! ata sgn ing
o “.m, o= | negative terminal
& " : EtherCAT Dat
5 ' 3,11 | E_RX+ er ata
e ;. receiving terminal
= = ]
E‘— LED2 | [jLL | | 4,12 / /
e LED3 | [BTT71 5,13 / /
% ‘f . EtherCAT Data
E, I ! = : 6,14 | E RX- receiving negative
3 LE[Hu{DT_]'ﬂ | terminal
' 7,15 / /
8,16 / /
Shell PE Shielded ground
LEDI is Green, “RUN” status;
§ 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 10 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
ON Internal bus watchdog timeout
Physical layer link is NOt
OFF established
Lé? Yellow | ON Physical link establishment
Data exchange after link
Blinking establishment
L/A Physical layer link is NOt
oUT Yellow | OFF established
ON Physical link establishment
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Physical layer link is NOt
Blinking established

Chart of the blinking status:
NI ook ] ]
Blinking m
N 500, 1500 _|
Single flash ms| ms
A ,50);';00[;; 1500 |
Double flash  fm m ms

=M sodsodzodsodsoq 1500 [ ] | | [ ]

Three flash ms LmsTms Tms]'ms]

VA 500]500]500}500)50005000500, 1500 4 |
Four flash msTmsIm m ms] ms

Chart 7 Indicator flashing state chart

~alre

» EtherCAT Schematic diagram of bus network wiring

Bo€aAt — EUMGBAdn VdaihaeRa

DN Ebhbres@ids  Btlaeahpler

Chart 8 EtherCAT Schematic diagram of bus network wiring

» RS232 Communication interface definition

AN F R E W TR W & 5 & B9 RS232 M\ 1 YES A USB # 0, &4F HISU FH A # L A
LY AREGI S LA 24T RS232 AW LE, UMV E  —smt YES A USB B 0. Ko, T HMW
AT AL RS232 15 iy gE 1 = X T B B R :

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:

amd B aShEBTOEY
Chart 9 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:

Table 115 JMC communication parameter setting.
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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
acronym for Control Automation Technology.

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

Ethernet, first developed by the German company Beckhoff.

is a deterministic industrial

There are multiple application layer protocols for using EtherCAT communication. In
JMC EtherCAT slave station, the IEC61800-7 (CTA402)-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 a unified 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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EtherCAT

Master station

P N\
< EtherCAT Fieldbus >
N /
JMC JNC Others | Others
EtherCAT EtherCAT EtherCAT EtherCAT
slaves slaves slaves | 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. FEach 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
_--="""11 bit 1 bit 4 bit i AN

-

EtherCAT data length reserve type - Sub—message -

-
-
-
-

_-="7710 bytes Max. 1486 bytes 2 bits,

-
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sub—message EtherCAT datas
Ry S~ WKC
L7 header el
’ 8 bit 8 bit 32 bit 11 bit 4 bit 1 bit 16 bit

. state
command index  Address area R M .
1t

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 11 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, the sum of the lengths of all sub—
EtherCAT 3%: Data length 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 12 EtherCATDefinition of sub—message structure

commande Addressing mode and read-write mode

Index Frame code
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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
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;

(O1) (P1) (IP) (1)

(OP)  (SP) (PS)

(0S) (SO)

Chart 10 EtherCAT Block diagram of state machine transition operation

EtherCAT state machine conversion features:
57



0755-26509689

Shenzhen Just Motion Control Electromechanics Co., Ltd

® [ ] 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.

® [ | 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 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
initialize (I) ) .
slave can only read ESC information

Master station configuration slave station

address

initialize—pre— B .
Configure mailbox channel

Configure DC distributed clock

operation (IP)

Request pre—run status

pre—operation

state (P)

Application layer mailbox data communication
(SDO)

pre—operation

state — safe

operation state
(PS)

Master station uses SDO communication to

configure process data mapping

The master station configures the SM channel for

process data communication from the slave station

Master station configures FMMU

Request safe operation

Safe operation

Process data input, NO process data output

SDO communication

safe operation
state — operation
state (S0)

The master station transmits effective process

data output

Request running status

Operation state(0)

SDOMailbox data communication

PDOP Process data communication

» EtherCAT Running clock mode

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

Free run mode.
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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 T1l, 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.

Data input or Data input or
outout case output case

SYNG CASE SYNG CASE

Cycle time T

- .

Data Frame *ﬁh Data Frame *ihr

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).
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Local timer Local timer
events events

Cycle time T

- -

T2 T2
Data Data
frame frame
Position Position
output

output

Chart 149 Free run mode

» 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.
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Application
laver

Object dicticnary

EherCAT
state machine

L ¥

Legister rmail data Drocess data
link layer

Physical layer

IMC CtherCAT slave communication structure

Figl150. EtherCAT communication structure of slave station
Table 13 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
Value range 0x00060192
Default
value 0x00060192

2 SDO &2

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.
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Client Service
side side

Encapsulate the
to complete

result and send

sDO 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 14 SDO stop code

0503 0000h The trigger bit is NOt reversed
0504 0000h SDO overtime
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
0604 0042h

the PDO

0604 0043h The universal parameters are NOt compatible
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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
0800 0021h
local 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

0800 0023h o .
dictionary 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.

ey
® 8
£ g
-] TPDO g.
g O A ——

K 11 PDO data transport
EtherCAT slave PDO supports synchroNOus cycle refresh and NOn cycle transport. When
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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 15 Default allocation Settings

1600h
1601h
1602h
1603h

RPDO Allocate
objects 1C12h

1600h-1603h

1A00h
1A01h
1A02h
16A3h

TPDO Allocate
objects 1C13h

1A00h-1A03h

=W IO W~ O

3.2 PDO mapping

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

Chart 16 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
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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
RPD0O2
1602k 3 60830020h Contour acceleration
4 60840020h Contour deceleration
5 60FE0120h Given output
6 60FE0220h Output shielding
0 5 Number of mapped objects
1 607C0020h Back to the zero offset
2 60980008h The way of homing
RPD0O3
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
1 60410010h Status word
2 60640020h current position
3 60B90010h State of the probe
TPDOO -
400k 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
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0 2 Number of mapped objects
TPDO2

1 603F0010h Wrong code
1A02h

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

3.3 EtherCAT the configuration process Of the slave station dynamically

maps

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

Step 2: Clear the mapping object of the PDO mapping configuration manager and set
1¢12-00h and 1c¢13-00h to O.

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 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.
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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 lbyte S5bytes
. . Factory
Mailbox Error object .
Order Wrong code L defined
header dictionary
parameters
See the
3 1 table 1001h/603Fh 0x0000000000
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 17 Wrong code 603Fh
Wrong
603Fh 00h q VAR RO U16 Y 0x0000
code

603Fh is the IEC61800 specification error code. FEach 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).
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Table 18 Drive fault code

Over current
E101 02 5001 NO
fault
Reference
E102 05 5002 voltage NO
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 el Firmware update failed
£603 6301 0013 fllng he Guide state NOt supported
as
E604 6103 0014 NO valid firmware
E605 9001 0050 EEPROM canNOt access
E606 9002 0051 EEPROM Error
Invalid status request
E607 6302 0011
11 change
E608 6303 0012 UnkNOwn request status
Invalid mailbox
E609 6304 0015 . .
Double configuration (boot status)
flash Invalid mailbox
E60A 6305 0016 configuration (pre run
state)
Invalid synchronization
E60B 6306 0017 . .
management configuration
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E60C

E60D

E6OE

E6OF

E610

E611

E612

E613

E614

E615

E616

E617

E618

E619

E61A

E61B

E61C

E61D

E61E

Invalid synchronization

E61F

E620

E621

E622

E623

6307 001C
management type
Invalid output
6308 001D . .
configuration
6309 001E Invalid input configuration
Invalid watchdog
630A 001F . .
configuration
Slave station needs cold
630B 0020
start
The slave needs to be
630C 0021 o
initialized
The slave station needs to
630D 0022 enter the pre operation
state
The slave station needs to
630E 0023 enter the safe operation
state
630F 0024 NO valid input mapping
6310 0025 NO valid output mapping
6311 0026 Parameter setting conflict
Free running mode is NOt
F001 0027
supported
SynchroNOus mode is NOt
F002 0028
supported
Free running mode requires
F003 0029
three buffers
F004 002A Internal watchdog timeout
Less than the minimum cycle
6312 002E . .
time of slave station
Invalid DC synchronization
6313 0030 . .
configuration
Invalid DC latch
6314 0031 . .
configuration
Invalid DC synchronization
6315 0035 .
cycle time
Synchronization
FFO1 001A o .
initialization error
FF02 002C Three Fatal synchronization error
FF03 002D flashes NO synchronization fault
FF04 0032 PLL error
FF05 0033 DC synchronization I0 error
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DC synchronization timeout
E624 FF0O6 0034

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

. External hardware module

E62A 9004 0052 Everbright

NOt ready
E62B FFFF 0001 UnkNOwn definition error

5 CiA402 Protocol state machine

. B A
(" Prohibit e
energy output 3
initialize
|
1
<
12 : .
Fault state
\\‘ 10 preparation ] / '
3 é 14
//f ¥ ] “\\ 9 |
Quick ptop & A
processing 3 ? 13
16— el | |

E,.,,,Ll.w Y S

B 12 CiA402 th DUk &AL
A5 % B EtherCAT A3k A7 B C1A402 XA 4 R B 35 1 X, £ 35 2R #% AT 7R C1A402
ML 2 B AR 4= ] A3k, EtherCAT M3k g6 1IF % &9 T1E.
JMC EtherCAT slave station adopts standard CIA402 protocol as application layer

control protocol. Only when master station controls slave station according to standard
ciad402 protocol, can EtherCAT slave station work Normally

Chart 129 state description of state machine
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Start Power on drive

L . Driver initialization, including motor setting, parameter
initialization
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

Can be started
the band brake and enable the shaft

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

. Handle the fault alarm according to the fault handling
fault handling q
mode

Output alarm state, in the fault state, the host can deal
with the fault through fault clearing

Fault status

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 cia402. 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 *
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electronic gear ratio
be careful:

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

2)

P

T e

— e —— ——— = —— ———

—— e e e e e

s

3) TP T N N T ST T
B 13 A & EtherCAT M # ik 2 7 & —
A HE K F, 608Fh-01h K %t 2 o3 X, HEILE 4 4000, 608Fh-02h B L4 3 % . 6091h-
01h AL 7€ %% 4 3% % F0 6091h-02h X 5 25 € 4% 7 9% % 6092h-02h WXz 2 e 46 X K BRI R E 4 1,
6092h-01h R 1% % 1% B & EALE 4 | B ry3e 4 fod 2.

In the above formula, 608FH-0lh 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
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In the above formula, 608fh—0lh is the encoder resolution, and its default value is
4000. 6092h-01h feedback constant setting is equal to 608fh-01h 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 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 19Equipment type 0x1000

Read
variable | UNSIGNED32 e? NO NO 0x00060912
only

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
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0x1001 Error register

The error registers are described in the following table:

Chart 20Error register 0x1001

Read

variable UNSIGNEDS 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
Bit
Bit
Bit
Bit
Bit
Bit

Bit

0:

S O &~ W DN~

general error

current error

voltage error

temperature alarm

communication error

out of tolerance alarm (step servo driver)
reserved (default 0)

motor phase loss (stepper servo driver)

0x1008 Equipment name

The device name object is described in the following table:

Chart 21 equipment name 0x1008

Text

variable constant NO XXXX

variable

Describe the name of JMC CANOpen motor driver.

0x1009 Device hardware version number

The device hardware version number object is described in the following table:

Table 22 Device hardware version numbers 0x1009
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) Text Read and
variable . . NO
variable write

XXXX

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 22 software version NO. Of device 0x100A

. Text
variable . constant NO
variable

XXXX

Describe the manufacturer's software version number.

0x1018 Object identifier

The object identifier object is described in the following table:

Chart23 Object identifier 0x1018

Record 4

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

Describe the general information of the device. Vendor—ID fZ 0-31:Product code assigned

Max imum
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

75



Shenzhen Just Motion Control Electromechanics Co., Ltd

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 24Wrong setting 0x10F1

Record 2
Wrong setting

00 Maximum number | UNSIGNEDS 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

0x1600~0x1603 RPDO Mapping parameters 03

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

Chart 25 RPDO Mapping parameter 0x1600

Record

0x1600 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 Target location | UNSIGNDE32 | Read&write NO 0x607A0020
04h Probe function | UNSIGNDE3Z2 | 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
09h UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE3Z2 | 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:
Bits 16-31:

sub—index

index

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

Chart 26 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 | UNSIGNDE3Z | Read&write NO 0x60600008
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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 0xFFFFFFFF
08h UNSIGNDE32 | Read&write NO 0xFFFFFFFF
09h UNSIGNDE32 | Read&write NO 0xFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO 0xFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO 0xFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO 0xFFFFFFFF
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index

0x1602 The mapping parameters of RPDO are described in the following table:

Chart 27 RPDO Mapping parameter 0x1602

Record
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 | UNSIGNDE32 | Read&write NO 0x60710010
03h Contour UNSIGNDE32 | Read&write NO 0x60810020
velocity
04h Contour UNSIGNDE32 | Read&write NO 0x60830020
acceleration
05h Contour UNSIGNDE32 | Read&write NO 0x60840020
deceleration
06h Given output | UNSIGNDE32 | Read&write NO 0x60FE0120
07h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding
08h UNSIGNDE3Z | Read&write NO O0xFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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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:
Bits 16-31:

sub—index

index

0x1603The mapping parameters of RPDO are described in the following table:

Chart 28 RPDO Mapping parameters 0x1603

record
0x1603 RPDO Bk 5 5 #
00h Number of UNSIGNDES | Read&write NO 5
mapped objects
0lh Return to zero | UNSIGNDE3Z2 | Read&write NO 0x607C0020
offset
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 | UNSIGNDE32 | Read&write NO 0x609A0020
of return to
Zero
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 0xFFFFFFFF
0Bh UNSIGNDE3Z | Read&write NO 0xFFFFFFFF
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index
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0x1A0070x1A03 TPDO Mapping parameters 03

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

Chart 29 TPDO mapping parameter 0x1A00

Record
0x1AO0OTPDO mapping parameter,
00h Number of UNSIGNDES | Read&write NO 9
mapped objects
01h Status word UNSIGNDE3Z | Read&write NO 0x60410010
02h Mode code UNSIGNDE3Z | Read&write NO 0x60610008
response
03h Actual UNSIGNDE3Z | Read&write NO 0x60640020
location
04h Probe status | UNSIGNDE32 | Read&write NO 0x60B90010
05h Rising edge UNSIGNDE3Z | Read&write NO 0x60BA0020
value of probe
1
06h Probe 1 UNSIGNDE3Z | Read&write NO 0x60BB0020
falling 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
Mapping objects
Bits 0-7: length of data
Bits 8-15: sub—index
Bits 16-31: index

0x1A01 TPDO The mapping parameters are described in the following table:
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Chart30 TPDO mapping parameter 0x1A01

Record

0x1AO01TPDO 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 UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO OxFFFFFFFF
06h UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE3Z2 | 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

0x1A02 TPDO The mapping parameters are described in the following table:
Chart 31 TPDO Mapping parameters 0x1A02

Record 3

0x1A02 TPDO Mapping parameters,

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

01h Wrong UNSIGNDE3Z | Read&write NO 0x603F0010

02h Actual torque | UNSIGNDE32 | Read&write NO 0x60770020
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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 UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE3Z2 | Read&write NO OxFFFFFFFF

Mapping objects
Bits 0-7: length of data

Bits 8-15:
Bits 16-31:

sub—index

index

0x1A03 TPDO mapping parameters are described in the

Chart 32 TPDO Mapping parameters

following table:

0x1A03

Record

0x1A03 TPDO mapping parameters,

00h Number of UNSIGNDES | Read&write NO 0
mapped objects

01h Mapping object | UNSIGNDE32 | Read&write NO OxFFFFFFFF
02h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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
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Bits 16-31:

index

OX].COO SynchroNOus management channel

The description of the error setting object

Chart

0x1C00 SynchroNOus management channel

145 synchroNOus management channels 0x1C00

is shown in the following table:

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 The
of the He: (g0 attribute PDO The default value
child e mapping
00 Maximum number UNSIGNED8 | read-only NO 4
of subindexes
01 SMO read-only NO 1
communication UNSIGNED8
type
02 SM1 read-only NO 2
communication UNSIGNED8
type
03 SM2 read-only NO 3
communication UNSIGNEDS
type
04 SM3 read-only NO 4
communication UNSIGNEDS
type
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0x1C12 SM2distribution

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
The data The PDO
of the attribute . The default value
type mapping
child
00 Maximum number UNSIGNED8 | Read and NO 1
of subindexes write
01 SM2 Read and NO 1600h
_ UNSTGNED16 | ™
assignment 1 write
02 SM2 i t 2 Read and NO 1601h
assignmen UNSIGNED16 ea. an
write
03 SM2 i t 3 Read and NO 1602h
assignmen UNSIGNED16 ea. an
write
04 SM2 i t 4 Read and NO 1603h
assignmen UNSTCNEDL6 ea'tén
write

0X1C13 SM3mmmThmmmt

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

Table 147 SM3 assigns 0x1C13

Object Type

Number of subindexes

of subindexes

read—

Record 4
Sets the object index assigned by TPDO
subindex data type propertyl | PDO maps default values
00 Maximum number UNSIGNEDS NO 1
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01 SM3 assignment NO 1A00h
1 UNSIGNED16
02 SM3 assignment NO 1A01h
2 UNSIGNED16
03 SM3 assignment NO 1A02h
3 UNSIGNED16
4 SM3 assignment NO 1A03h
0 ) R UNSTGNED16
0x1C32 SM2 Parameter:
e 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
sub— PDO
: data type property - default
index mapping
00 Maximum number UNSIGNEDS NO 3
of subindexes
01 SynchroNOus type | UNSIGNED8 NO 0
02 Cycle Time UNSIGNEDS NO 0
03 offset time UNSIGNEDS 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
Object Type

Record 4

SynchroNOusly manage channel types

sub-— PDO
: data type property - default
index mapping
00 Maximum number UNSIGNEDS | read only NO 3
of sub—indexes
01 SynchroNOus type | UNSIGNEDS NO 0
02 Cycle Time UNSIGNED8 | read only NO 0
03 offset time UNSIGNED8 | read only NO 0

> COE Equipment agreement

0X6007 interrupt operation

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

Table 150 interrupts operation 0x6007

Object -
data type property PDO maps default values
type

UNSIGNED16 read WBS 1

write

variable

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

QHHEEEI
data type propertyl | PDO maps default values
ype

Read
UNSIGNED16 YES 0
variable only

The error code contains the driver's latest alarm signal

o

Fach 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 33 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

Positio peratlng
eflnltlon escrlptlon
1m1ts

Start the 0: invalid 1: valid

Voltage for a 0: invalid 1: valid

1 :
given
2 A quick stop 0: invalid 1: valid
5 Energize the 0: invalid 1: valid
motor
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Capture the new

0—1: acquisition target position, speed,

target location speed, and execution PP
Start back to 0—1: start back to zero 1: start back to zero M
Zero 1—0: end back to zero
c Update location 0: NOt immediately updated 1: immediately Bp
NOw updated
6 Absolute/relativ  0: absolute position instruction 1: relative Bp
e position position instruction
Fault reset and 0: invalid 1: valid
cleanup
suspended 0: invalid 1: valid, pause according to 605Dh
keep keep
10 keep keep
MSB 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 | OBit 0 | instructions

Shutdown (holding
brake)

Output voltage

(unlocking lock)

0
Dot o
BT o

=< =< = o

Error reset 0-—>1

0x6041 Status word

The description of the status word is shown in the table below:

1 1 0
1 1 1
1 1 1
0 1 X
X X X
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Table 155 status word 0x6041

variable UNSIGNED16 Only Read YES 0x0040

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 o
status
3 Fault state 0: invalid 1: valid —
4 Voltage output O0: invalid 1: valid —
5 Quick stop 0: invalid 1: valid —
. NOt 0: invalid 1: valid o
operational
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 B
When Bit8=0: the target speed is
0 NOt reached
When Bit8=1: Decelerate -
When Bit8=0: reaching the target
- 1 speed ‘ ‘
When Bit8=1: the speed is 0
Reach home When Bit8=0: the target speed is
position 0 NOt reached
When Bit8=1: Decelerate -
When Bit8=0: reaching the target
1 speed
When Bit8=1: the speed is 0
Internal 0: Neither the position command NOr
1 software limit position feedback exceeds the limit CSP. PP

trigger 1: Position command or position

feedback overrun
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Follow from 0: Slave NOt running position
the station command

CSP,CSV, PP, PV

1: Slave is executing position

CSP,CSV, PP, PV

12 command
Zero return 0: Zero return NOt completed 1: Zero
completed return completed
Following 0: NO excessive position deviation
error fault
1: Fault due to excessive position
deviation
13 Zero return 0: NO error occurs when returning to
error Z€ero
1: Out—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

:

loading
finished X 1 X X 0 0 0 0

Ready for
operation X 1 X 0 0 1
Can start X 1 X 0 1
Run enable X 1 X 1 1
Quick stop is
effective X 0 0 X 0 1 1 1
Fault
operation X 0 X X 1
Fault state X 0 X X 1 0 0 0

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
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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

Perform operation
1 Stop at current deceleration
2 Stop at fast stop speed
3---32767 Stop immediately

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
2+-:32767 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
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1 Decrease and then disable the
drive at the current deceleration
2232767 Keep

0x605D Pause code

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

variable UNSIGNED16 Only Read YES 0x0001
The pause code determines how to pause when the pause stop
command o
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. o

Perform operation

-32768----1 Manufacturer parameters
0 Disabled drive, motor rotates
freely
1 Decelerate at the current
deceleration
2 Decelerate at a quick stop
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5 Deceleration according to current
limit
4 Deceleration according to voltage
limiting
5-+-32767 keep

0x6060 Operating mode

The operation mode is described in the following table:
Table 163 Operating modes 0x6060

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)

(o2 I* =N GCRN n

Cycle SynchroNOus Position Mode
(CSP)

9 Cycle SynchroNOus Speed Mode (CSV)

Cycle Synchronized Torque Mode
(CST)

10

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).
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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 controls

0x6064 Actual location

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

0x6064 Table 166 Actual position 0x6064

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

YES

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 27°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
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| UNSIGNED16 Only Read VES 0

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:
Table 170 Sensor selection 0x606A

variable UNSIGNED16 Only Read YES 0

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

sensor selection code

description
The actual speed value is derived
0x0000 ..
from the position encoder
The actual speed value is derived
0x0001
from 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 YES 0
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is 100rpm.

The current speed represents the size of the speed at the current
moment, in r/min unit

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

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: 07 1000.

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

range: 0 1000.

The unit of this value is %o.

If the input value is 500, the

motor torque limit is set to 500%0 of the rated torque. Value

0x6073 Maximum current

The maximum current object description is shown in the table below:

Table 174 Maximum current 0x6073

variable UNSIGNED32

Only Read

YES

0x04B0O

This value represents the maximum allowable motor torque current.
The unit of this value is %o.
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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

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 VES

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.
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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 %.. If the value is 500, the actual
torque of the motor is 500%0 of the rated torque.

0x6078 Actual current

The actual current object description is shown in the table below:
Table 179 actual current 0x6078

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.
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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 UNSIGNED8 Only read YES 2

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

This parameter limits the range of input values

00 Maximum number | UNSIGNED8 | Only read NO 2
of sub—indexes
01 Minimum Read and YES 0xFFFFFF9C
L. 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:
Table 182 zero offset 0x607C

variable UNSIGNED32 Only Read YES NO 0

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:

Home Zero
Position Position

| Home_Offset
|

Y

0x607D Soft position

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

ARRAY

UNSIGNEDS

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 Mlglgym TR Reaq and 0x80000000
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

UNSIGNEDS

Only read

yes

Polarity selection is used to control the rotation direction of the

value have the same polarity as the given value.

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

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
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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 YES 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

Read
0

UNSIGNED32 YES

variable .
andwrite

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

0x6082 Takeoff speed

The description of takeoff speed objects is shown in the table below:
Table 188 take—off speed 0x6082

variable

UNSIGNED32

Read

&write

YES
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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

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 and a warning is issued. Unit/s2.

0x6084 Contour deceleration

The deceleration objects are described in the following table:
Table 190 Deceleration 0x6084

. Read
variable UNSIGNED32 YES 0

&write

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.

0x6085 Quick stop deceleration

The quick stop deceleration objects are described in the following table:
Table 191 Quick stop deceleration 0x6085
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. Read
variable UNSIGNED32 YES 0

&write

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.

0x6086 Movement track type

The description of the motion track type objects is shown in the following table:
Table 192 Motion track type 0x6086

. Read
variable UNSIGNED16 YES 0

&write

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)
1 sin®> slope
Smooth slope
3 Jerk ramp
4---32767 Keep

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
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0x6088 Torque change type

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

variable

UNSIGNED16

Read

&write

YES

0

when the torque change action is performed.

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

description
Linear ramp (trapezoidal
0x0000 )
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.
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
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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 | UNSIGNED8 | 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 unit position.

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

00 Maximum number | UNSIGNED8 | Read only NO 2
of sub—indexes
01 Amount of Read and NO 0x00000FAO
UNSIGNED32 .
feedback write
02 Drive Read and NO 0x00000001
. UNSIGNED32 .
segmentation write

0x6098 Return to zero

The object description of the zero return mode is shown in the following table:

105




Shenzhen Just Motion Control Electromechanics Co., Ltd

Table 198 Return to zero mode 0x6098

. Read and
variable INTEGERS . YES 0
Write

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

Read and
Array 3 UNSIGNED32 it YES 0
write

Mechanical origin speed, find the speed of the mechanical origin (limit
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 is the command unit/s.

Name

Maximum number of
indexes

Back to machine
origin speed

2 Return to zero speed 0

Return to zero acceleration/deceleration

The description of the object of returning to zero acceleration and deceleration is
shown in the following table:
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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:
% 34 3% E ¥ 0x60B1 Table 202 Speed feedforward 0x60B1

XE ¥ 5 Read
2oL INTEGER32 | tea YES 0
variable and Write

HZH 5. Speed feed forward.

0x60B2 Torque feed—forward

The torque feed—forward objects are described in the following table:
Table 203 Torque feedforward 0x60B2

) Read and
variable INTEGER32 . YES 0
Write
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Torque feedforward.

0x60B8 Probe function

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

Table 204 Probe function 0x60B8

variable | INTEGER16 | eodé YES 0
Write
Set probe function
0 0 Close probe 1
1 Enable Probe 1
1 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
01 Z phase trigger of position encoder
3, 2 @ The probe source is defined by 60DOh—01 (NOt
used)
11 Keep
A 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
5 0 Close probe 2
1 Enable Probe 2
5 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
i, 01 7 phase trigger of position encoder
e 0 Probe source is defined by 60D0h—02 (NOt
used)
11 Keep
1 0 Probe 2 does NOt latch on the rising edge
1 Probe 2 rising edge latch
1@ 0 Probe 2 falling edge is NOt latched
1 Probe 2 falling edge latch
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14, factory
15

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 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
. 0 Probe 1 has NO falling edge
1 Probe 1 has a falling edge
3-5 0 Keep
6, 7 - factory
5 0 Probe 2 is off
1 Probe 2 is enabled
5 0 Probe 2 has NO rising edge
1 Probe 2 has a rising edge
i@ 0 Probe 2 has NO falling edge
1 Probe 2 has a falling edge
11-13 0 Keep
14, factory
15 )

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

The interpolation time period is used for the time—synchronized interpolation position
pattern. The unit is 10 to the power of 0080h—02.

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

Read and

write

variable UNSIGNED32 YES

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

Read and

write

variable UNSIGNED32 YES

0x000186A0
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The maximum deceleration is the maximum value of the deceleration

in 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 t f PDO
= o Attributes Defaults

type data 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 O0x60FE

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

0 - NO output enable;

1

- Output enable;

ARRAY UNSIGNED8 Only read NO 2
The index defines the digital output of the device
00 Maximum number | UNSIGNEDS8 | 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 1 0
MSB LSB

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
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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
10F1h 01h Error response RW U32 N 0x01
Synchronization
02h L. RW Ul6 N 4
error limit
00h RPDOO RECORD RW U8 N 0Bh
01h Control word RW U32 N 0x60400010
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
1600h 06h Output shield RW U32 N 0x60FE0220
07h RW U32 N 0xFFFFFFFF
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 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
1601h 04h Probe function RW U32 N 0x60B80010
05h Output given RW U32 N 0x60FE0120
06h Output shield RW U32 N 0x60FE0220
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
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09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
0Ch RW U32 N 0xFFFFFFFF
00h RPDO2 RECORD RW U8 N 0Bh
01h Pause code RW U32 N 0x605D0010
02h Target torque RW U32 N 0x60710010
03h Contour speed RW U32 N 0x60810020
04h Contou? RW 132 N 0x60830020
acceleration
Contour 0x60840020
1602h 0oh deceleration K vsz 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
03k Back t? machine - . . 0x60990120
origin speed
04 Return to zero o U3 . 0x60990220
speed
1603h Return to zero 0x609A0020
05h . RW U32 N
acceleration
06h RW U32 N 0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDOO RECORD RW U8 N 0Bh
01h Status word RW U32 N 0x60410010
e — Mode code - . . 0x60610008
response
03h Actual location RW U32 N 0x60640020
04h Probe status RW U32 N 0x60B90010
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Probe 1 rising 0x60BA0020
05h RW U32 N
edge value
Probe 1 falli 0x60BB0020
06h RS S OSSN RW U32 N *
edge value
Probe 2 rising 0x60BC0020
07h RW U32 N
edge value
Probe 2 falli 0x60BD0020
08h S & HESSENY RW U32 N *
edge value
09h Digital input RW U32 N 0x60FD0010
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDO1 RECORD RW U8 N 0Bh
Mod d 0x60610008
01h ode code 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 0xFFFFFFFF
06h RW U32 N 0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
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
01h error code RW U32 N 0x603F0010
02h Actual torque RW U32 N 0x60770020
03h RW U32 N 0xFFFFFFFF
04h RW U32 N 0xFFFFFFFF
05h RW U32 N 0xFFFFFFFF
1A02h
06h RW U32 N 0xFFFFFFFF
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
00h TPDO3 RECORD RW U8 N 0Bh
0lh RW U32 N 0xFFFFFFFF
1A03h
02h RW U32 N 0xFFFFFFFF
03h RW U32 N 0xFFFFFFFF
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04h RW U32 N 0xFFFFFFFF
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 0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
SynchroNOus
00h management RECORD RO U8 N 4
channel
SMO
0lh communication RO U8 N 1
type
SM1
1C00h 02h communication RO U8 N 2
type
SM2
03h communication RO U8 N 3
type
SM3
04h communication RO U8 N 4
type
SM2
00h . . . RECORD RW U8 N 1
distribution
SM2 allocation
01h | RW U1l6 N 1600h
SM2 allocation
1C12h 02h 9 RW U1l6 N 1601h
SM2 allocation
03h 5 RW U16 N 1602h
SM2
04h . . . RW U16 N 1603h
distribution 4
SM3
00h . . . RECORD RW U8 N 1
distribution
otn | OB aﬂlocatlon RW Ul16 N 1A00h
1C13h 3
SM3 allocation
02h 9 RW U16 N 1A01h
SM3 allocation
03h 5 RW U16 N 1A02h
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SM3 allocation
04h A RW Ul6 N 1A03h
00h SM2 parameters RECORD RO U8 N 3
olh Synchronization e . ;
1C32h type
02h period time RO U32 N
03h Offset time RO U32 N
00h SM3 parameters RECORD RO U8 N
olh Synchronization e . ;
1C33h type
02h period time RO U32 N
03h Offset time RO U32 N
Interrupt
6007h 00h . VAR RW Ul16 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 i 0x00
operating mode
Internal
6063h 00h . VAR RO 132 Y 0x00000000
location
6064h 00h Actual location VAR RO 132 0x00000000
6065h 00h Following error VAR RW U32 0x00000FA0
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
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
Motor rated
6075h 00h VAR RW U32 Y 0x00001770
current
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Motor rated
6076h 00h VAR RW U32 0x00001154
torque
6077h 00h Actual torque VAR RO 116 0x0000
6078h 00h Actual current VAR RO 116 0x0000
607Ah 00h target location VAR RW 132 0x00000000
Positi h
00h OSTLION Change |\ ppay RO U8 2
limitation
Minimum
607Bh 01h L. RW 132 0XFFFFFFIC
position change
Maximum
02h L RW 132 0x00000064
position change
607Ch 00h Zero offset VAR RW 132 0x00000000
00h Soft position ARRAY RO U8 2
Minimum
01h o RW 132 0X80000000
607Dh position
Maximum
02h o RW 132 0x7FFFFFFF
position
Polarit
607Eh |  00h orarity VAR RW U8 0x00
selection
Maximum contour
607Fh 00h VAR RW U32 0x00003840
speed
6080h 00h Motor speed VAR RW U32 0x00003840
6081h 00h Contour speed VAR RW U32 0x00000960
6082h 00h Takeoff speed VAR RW U32 0x00000000
Contour
6083h 00h . VAR RW U32 0x00000000
acceleration
Contour
6084h 00h . VAR RW U32 0x00000000
deceleration
6085h |  00h Quick stop VAR RW U32 0x00000000
deceleration
Movement track
6086h 00h VAR RW 116 0x0000
type
Torque change
6087h 00h VAR RW U32 0x00000000
rate
T h
6088h |  00h CUCE Tt VAR RW 116 0x0000
type
Encoder
00h . ARRAY RO U8 2
resolution
Encoder
608Fh 01h . U32 0X00000FA0Q
resolution
Motor
02h . U32 0x00000001
resolution
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00h Gear ratio ARRAY RO U8 2
Motor
01h . U32 0X00000001
6091h resolution
Drive
02h . U32 0x00000001
segmentation
Feedback
00h eedbac ARRAY RO U8 2
constant
Amount of
6092h 01h U32 0X00000FAO0
feedback
Drive
02h . U32 0x00000001
segmentation
6098h 00h Return to zero VAR RW 18 0x00
00h Return speed ARRAR RO U8 2
Mechanical
01h o RW U32 0x00000000
6099h origin speed
Zero offset
02h RW U32 0x00000050
speed
Return to zero
609Ah 00h . VAR RW U32 0x00000000
acceleration
Position
60BO0h 00h VAR RW 132 0x00000000
feedforward
Speed
60B1h 00h VAR RW 132 0x00000000
feedforward
Torque
60B2h 00h VAR RW 132 0x00000000
feedforward
60B8h 00h Probe function VAR RW U16 0x0000
60B9h 00h Probe status VAR RO U16 0x0000
Probe 1 rising
60BAh 00h VAR RW 132 0x00000000
edge value
Probe 1 falling
60BBh 00h VAR RW 132 0x00000000
edge value
Probe 2 rising
60BCh 00h VAR RW 132 0x00000000
edge value
Probe 1 falling
60BDh 00h VAR RW 132 0x00000000
edge value
Interpolation
00h . . ARRAR RO U8 2
time period
Base of
60C2h 01h interpolation RW U8 0x01
cycle
Interpolation
02h . RW I8 0xFD
Period Index
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60C5h 00h Acceleration VAR RW U32 Y 0x000186A0
Maximum
60C6h 00h . VAR RW U32 Y 0x000186A0
deceleration
Actual error
60F4h 00h 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 0lh 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.
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Control word (6040h) ~
Control mode (6060h) ]
Target position (607Ah) i
Position change (607Bh) i
T Software limit (607Dh) _:

Position feed forward (607B0h)
>
Polarity selection (607Eh)

» JMC
EtherCAT
slave driver

§
%

Status word (6041h)

Current control mode (6061h)
Actual position (6064h)
Actual speed (606Ch)

Actual torque (6077h)

A A

A A A

Figure 157 Cycle synchronization position mode control diagram

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

124



Shenzhen Just Motion Control Electromechanics Co., Ltd

8 time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 222 status word 6041h
Status
6041h 00h VAR RO U16 Y 0x0040
word
Table 222 Status word 6041h
10 Goal reached 0: The target position is NOt reached
1: The target position is reached
Internal software | 0: Neither the position command NOr position
T 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
'3 Following error 0: NO excessive position deviation fault
1: Fault due to excessive position deviation
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
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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 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.

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
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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 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 60BOh

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
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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 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
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target speed value. And feedback to the master station slave station status information.

Contreol word (6040h)
Control mode (6060h)
Target speed (60FFh)
Speed feedforward (60B1h) >
lﬂnd-n-tunndnglyoolcitho-un-r(toloh)
Quick stop deceleration (6085h) >

Yyvyyvy

4

Polarity selection (607Eh) . JMC
EtherCAT b
EtherCAT

TASter Controller  status word (b041h) e

& Current control mode (6061h)

_ Actual pesitien (6064h)

< Actual speed (606Ch)

<« Actual torque (6077h)

< Error code (603Fh)

Figure 158 control chart of periodic synchroNOus speed mode

1 Related Object Dictionary Introduction

Table 236 Control word 6040h

Control
6040h 00h VAR RW U16 Y 0x0000
word

Bit definition of control word 6040h in CSV mode

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
8 time out 0: invalid 1: valid, pause according to
605Dh setting

Table 238 Status word 6041h
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Status
6041h 00h
word

VAR RO U16 Y 0x0040

Table 239 Bit definition of status word 6041h in CSV mode
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
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
6061h 00h Current VAR RO 18 Y 0x00
control mode
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.

Table 242 Maximum motor speed 6080h

6080h 00h

Motor speed VAR RW U32 Y

The maximum motor speed is the motor operating characteristics,

0x00003840
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
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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 feed— VAR RW 132 Y 0x00000000
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 35 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 36 PDO Br 42 PUEC E-CSV
Table 246 Recommended PDO mapping configuration—CSV

Remarks
6040h: Control word 6041h: Status word required
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
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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 (6040h)
Control mode (6060h)
Target position (607Ah)
Contour speed (6081h)

Take-off speed (6082H) R
EtherCAT Contour acceleration (6083h) ;.mc
mmaster contreller Comtour deceleration (b084h) _ —oToAT
" slave driver
Maximum running speed of the motor (Qeloh)
Quick stop deceleration (“OQ)_

Polarity selection (607Eh) N

>

v

>

>

>

Status word (6041h)
Current control mode (6061h)
Actual pesition (6064h)
Actual speed (606Ch)

A A

-

< Errer code (603Fh)

Figure 159 Contour position mode control chart

1 Related Object Dictionary Introduction

Table 247 Control word 6040h

Control
6040h 00h VAR RW U16
word

0x0000

Table 248 Bit definition of control word 6040h in PP mode

deceleration, and execute

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
4 location target position, speed, acceleration and
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. Update location 0: NOn—immediate update 1: immediate update
NOw
Absolute 0: absolute position command 1: relative
6 position/relative | position command
position
7 Fault reset clear | 0: invalid 1: valid
8 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
1 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
3 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
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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

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. s2.

Table 257 profile deceleration 6084h
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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
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 60Cbh

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) O
Set point confirmation
(bit 12)
Reach the target position
(bit 10) O

ABCD E

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

ABCD EFE

H

I

In this way, the 9th and 5th bits of the control word are both 0, and the motor will

stop during two runs.
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Actual speed

t
Prepare a new point
(bit 4) 0

t
Set point confirmation
(bit 12)

¢
Reach the target position
(bit 10) 0

I

ABCD EEG H 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 O
Prepare a new point
(bit 4) 0

Set point confirmation O

(bit 12)
Reach the target position
(bit 10) 0

abeh EFG

H

|

Figure 163 Multi—-point motion, after setting the second point,

to the speed of the second point

L

switch directly

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.

motion.

The running speed of the motor is continuous

3 Recommended configuration of PDO mapping

In PP contour position mode,
follows:

the recommended configuration for PDO mapping is as

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 required
acceleration
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6084h: Target required
deceleration
6082h: Takeoff speed 6064h: Actual location | Optional
6060h: Mode selection 606Ch: Actual speed Optional
o 6061h : Current mode | Optional

60FEh—01h: Digital output .

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 (6040h)

Control mode (6060h)
Target speed (60FFh)

Contour acceleration (6083h)
Contour deceleration (6084h)
Maximum running speed of the -wt:! (608oh)

>

Quick stop deceleration (6085h)

EtherCAT ° polarity selection (607Eh) _ EtherCAT

master controller slave driver

Yy vy

Status word (6041h)
Current control mode (6061h)
Actual position (6064h)
Actual speed (606Ch)

Actual torque (6077h)

Error code (603Fh)

T

A

A A A A

Figure 164 Contour speed mode control diagram

1 Related Object Dictionary Introduction

Table 261 Control word 6040h

Control
6040h 00h VAR RW U16 Y 0x0000
word

Table 262 Control word 6040h bit definition in PV mode

Bit definition
0 start up 0: invalid 1: valid
Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
2 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 Y 0x0040
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| word | |

Table 264 Bit definition of status word 6041h in PV mode

fI Bit
definition
0 When Bit8=0: the target speed is NOt reached
10 Goal reached When Bit8=1: Decelerate
| When Bit8=0: reaching the target speed
0 When Bit8=1: the speed is 0
19 Follow from | 0 O: Slave NOt running position command
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 18 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. sZ2.

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

N/

Actual speed

Target speed

stop ﬂ

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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6061h: Current mode
60FEh—01h: Digital output 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 = 010fh. Under Normal operation, the status word 6041h 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 0, and the motion position will be run with this point as the reference
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Control word (6040h) _
Control mode (6060h) a
Zero return mode (6098h) >

l’oodo!m:r-.hg.u.»mehhuoﬂﬂn(miﬁ;u)
Zero return speed (6099h-02h) o
mntomuulmdon(mn)‘

»

Zero ofiset (607Ch) &
EtherCAT » JMC
EtherCAT
master mﬂ.‘ Status word (6041h) PEE R
: Current control mode (6061h)
< Actual position (6064h)
<« Actualspeed (606CH)
< Actual torque (6077h)
IE Error code (603Fh)
Figure 165 control chart of return to zero model
1. Introduction to the related object dictionary
Chart 37 Control word 6040h
sub— Object Object
: data type default
index name Type
control
6040h 00h | VAR RW Ul6 0x0000
WOIcC
Chart 38 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
Motor power on
3 enable 0: Invalid 1: Valid
Start return to 0—1:Start return to zero 1: Go back to zero
4 Zero 1—0:Return to zero at the end
Fault reset clear 0: Invalid 1: Valid
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0: Invalid 1: Valid, pause according to
8 Pause 605dh setting

Chart 39 state word 6041h

6041h 00h Sate VAR RO U16 Y 0x0040
word

Chart 273 definition of status word 6041h bit in HM mode

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 O
Zero return . . .
12 0: Homing incomplete 1: Homing complete
complete
0: Zero return without error 1: Over tolerance
Return to zero . .
13 fault occurred in the process of returning to
error
zZero
Chart 40 control mode 6060h
6060h 00h Operation VAR RW I8 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 41 Current control mode 6061h

6061h 00h Operation VAR RO 18 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 42 Return to zero offset 607Ch

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
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completed, and take this point as the zero position. The unit is user instruction.

Chart 43 Return to zero mode 6098h

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 44 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

6099h

Zero offset

02h . 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 unit / s.

Chart 45 Return to zero acceleration 609Ah

609Ah 00h Return to VAR RW U32 Y 0x00000000
zero

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.
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2 HM Mode trajectory curve

In cia402 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:
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

CCW direction limat] | e T [TIssan ey A

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 limit, the first Z signal is the zero point
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Figure 167 schematic diagram of jemecon EtherCAT slave station return to zero mode 11

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 CW direction 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.
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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.

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-01h 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;
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Fig. 169 schematic diagram of four track of JMC EtherCAT slave station returning to zero mode

2.5 Return to zero mode 5

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. 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;
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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 1limit is activated, it will slow down, and after leaving the HS limit, 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 limit: 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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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 limit: 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 limit: 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
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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 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 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 1imit 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 limit, 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
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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 limit, 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 limit 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 limit: 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 is back to the zero origin.

Z signal
m“ .----“ .......... ﬁ .............. - NPN‘m
e SR

Figure 176 schematic diagram of return to zero mode 11 track of JMC EtherCAT slave station

2.12 Return to zero mode 12

When 6098h = 12, select zero return mode 12:

The CW 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 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.
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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.
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2.13 Return to zero mode 13

When 6098h = 13, select return to zero mode xill:

Take CCW direction end of HS limit 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 the HS limit is activated, 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 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-0lh back to the mechanical origin. After

activating the HS limit and leaving the HS limit, the motor operates at low speed in the
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direction of CW. After activating the HS limit, the first Z signal returns to the zero
origin.

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 limit: 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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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;

@_) !

-------------- sessssccccccnccnssnacess NPN
CCW direction limit_| PNP e
Fig. 180 17 trajectory diagram of EtherCAT slave return to zero mode
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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;

|

ChsscesscscssscecnRttesRRRcaRsRssRaRS PNP
CW direction limit | Nl

« ===« NPN type
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 pointe
1
)
HS limit """ """ e sscccccccncnnnnnnn ----o------"'”"”

PNP type
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Fig. 182 19 trajectory diagram of EtherCAT slave return to zero mode
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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 limit: 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;

164



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

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;
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Fig. 184 21 trajectory diagram of EtherCAT slave return to zero mode

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 limit, 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.
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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;

—
ra
ua
N—
—

--.o-o----."’"tm
PNP type

cw ____-------------___........-.----_-.-.I_PNP type
signal =«=«+NPN type

Fig. 186 23 trajectory diagram of EtherCAT slave return to zero mode
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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 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 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 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;

eessssneses NPNtype
PNP type
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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,
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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 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, 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 limit: 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;
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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:

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 limit: 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;
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Fig. 190 27 trajectory diagram of EtherCAT slave return to zero mode
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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 limit 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, decelerate to run in the direction of CW, It stops when the HS
limit 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 limit CW direction:The motor first
moves in the CCW direction at a speed of 6099h—-01h back to the mechanical origin,When
the 1limit 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;

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
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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 limit 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;

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 limit 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 limit CW direction:The motor first
moves in the CCW direction at a speed of 6099h—-01h back to the mechanical origin,After
the HS limit 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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HSHmit ~~==== PP PP es s s r——— S SECEeSOSEeS NPN type
I .I PNP type
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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.

@

Z signal | | | l

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 I | l [

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

41 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
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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

i© About TwinCAT...

B3] TwinCAT XAE (VS 2015)
Tools 4

Realtime Settings...

Router L4

System

B 17 34T TwinCAT3
o
® C(lick [New Project]
Expand [Installed] — click [Template] — select [TwinCAT Projects] — select
[ TwinCAT XAE Project]}

® After confirming the save path and file name, click [0K]
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TwinCAT Pro
Fi Project’

TwinCAT Proje

.NET Framework 4.

=
. TwinCAT XAE Proj ML format)

Fig.

197

#HOMY  EEIH)

T DT [heeas HHY: TwinCAT Projects

TwinCAT X m Manager
Configuration

New TwinCAT project
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Activate the software

® Here 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.

o

click [SYSTEM)Y —double—click [License] —Click on the Tab [Manage Licenses]

® Sclect 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)

Bi\M) TEHEOD @

8-a

TwinCAT Project2 + X

Order Information (Runtime) Manage UCE”SES Project Licenses  Online Licenses

[JDisable automatic detection of required licenses for project

o ——
Order No | License |Add License
TC1000 TC3 ADS [ cpu license
TC1100 TC210 [T cpu license
TC1200 TC3 PLC [ epu license
TC1210 TC3PLC / C++ [~ cpu license
TC1220 TC3 PLC / C++ / MatSim [ cpu license
TC1250 TC3 PLC / NC PTP 10 [ cpu license
TC1260 TC3 PLC/ NCPTP 10/ NC I [ cpulicense
TC1270 TC3 PLC / NC PTP 10 / NC 1 / CNC [~ cpulicense
TC1275 TC2 PLC / NC PTP 10 / NC I / CNC-E [ cpu license
TC1300 TC3 C++ [ cpu license
Tr4aAn T, P RAoartol | I [ E—

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

B HEEB WBNV DTEE TwinCAT  TwinSAFE  PLC  EiA

8- o e TwinCAT RT (x6 ~ P ] -

TwinCAT Project2 # X
Order Information (R'-'"time]hgrticenses Project Licenses  Online Licenses

License Device Targst (Hardware Id) Add...

System Id: Platform:

A2E68B58-1B7D-6DF9-B§4F-4FCO2ER4EIDY other (30)

License Request

Provider: Beckhoff Rutomation ~ Enter Security Code

License Id: Customer | Flease type the follawing 5 characters:

Phi7E
Comment:
PbiTE]

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]

REE HWEAW

) ) __TwinCAT TwinSAFE PLC E\M IE@® Scope #Hif(N) B|OW) #=EIH)
-2 T o= Software Protection...
TwinCAT Project2

Order Information (Runtime) Manage Licenses Project

License Device Target (Hardware Id)

System Id:

AZERBB58-1B7D-6DF9-B54F-4FCO2EB4ESDY

Acces| Bus Coupler/IP Link
License Request Updaty Firmware/EEPROM
Provider: Beckhoff Automation

~

Show Realtime Ethernet Compatible De

File Handling

Comment: |

License Activation

7 Days Trial License... A e

About TwinCAT
| Order No

| e

e | License TAN
—

| Current Status
——

B 18 kAN KL &
® After selecting the compatible network card in

[Compatible devices) , click
[Installl
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HEH SK{E WAV IEE

-0
TwinCAT Proj

Order Information (Runtime)

License Device Target (Har

Manage Licenses Project Licenses

o TwinCAT ~ TwinSAFE  PLC  EIRA
e ~ TwinCAT RT (x6 ~ P .

Online Licenses

Systemn Id:

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

AZEBBB58-1B7D-6DFI-B54F-4F

License Request

Provider: Beckhoff Automa

[ ]
]

License Id:

Comment:

License Activation

7 Days Trial License...

[

Irstalled and ready to use devices(realtime capable
Installed and ready to use devices(for demo use only)
prar 5

: -R le GBE Fam alle
g Compatible devices
Incompatible devices
H @ WLAM - Qualcomm BCAS5EE 802.11bsg/n Wireless Adapher
@ Dizabled devices

Update List

l Unsta

pdate

Dizable

[ 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]
M TwinCAT Pro crosoft 0 5! +0O P - 0O x

@Et(D)  TwinCAT  TwinSAFE  PLC HEBRM TEDM

FZEIH)
Release - TwinCAT RT (x6 - P K.
TwinCAT Project2

Number Device

Ins

Shift+Alt+A

@z=0| A==0| @21 | Cear

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 [0K]
® Pop-up window (Activate Free Run),click [NOJ]
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1 new I/O devices found e

o] [Riealtek PCIe GEE Family Controler] 0K,
/ Cancel
Microsoft Visual Studio Microsoft Visual Studio
Select &l

Scan for by Unselect &l .
Activate Free Run

: : P2y L =m
—
EtherCAT drive =
Microsoft Visual Studio
Append linked axis to:
P
(O CNC - Configuration
HINT: Mot all types of devices can be fo automatically Cancel

=

Figure 203 Add I0 device

M) ITED 3 Scope

TwinCAT Project2 ® X

General EtherCAT DC Process Data Plc Startup CoE - Online Online

Operation Mode: DC-Synchron

Advanced Settings...

- 4 Drive 1 (; 8
220 A== | @212 | < SR, t se > Wl TxPdoMapping
RxPdoMapping

B InfoData
4 Fo Mappings

Figure 204 Set distributed clock

® [Expand the device treelDevices)—select[Device 2(EtherCAT) J—double click [Drive
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1 (2HSS458-EC) ]
® C(lick the tab [DCY —click [Advanced Settings]) Perform distributed clock settings
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Advanced Settings x
Distributed Clock Distributed Clock
Cyclic Mode
Operation Mode: DC-Synchron v
Enable Syne Unit Cycle (ps): [2000
SYNC 0
Cycle Time (us): Shift Time (ps):
@Sync Unit Cydle %1 > User Defined
(O User Defined + SYNCD Cycle
[1Based on Input Reference
Enable SYNC 0 =
SYNC 1
(O Sync Unit Cycle Cycle Time (ps): 2000
[JEnable SYNC 1
[JUse as potential Reference Clock
=

Figure 205 Set offset time
® [Expand [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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WEN  mEPE
EEIH)

- &

i IR I

T Project2 & X

General NC-Encoder Parameter Time Compensation Online

Encoder Evaluation:

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 Modulo Start 0.0

Encoder Mask (maximum encoder value) 0xFFFFFFFF

Encoder Sub Mask (absolute range maxim... | 0x000FFFFF

Reference System 'INCREMENTAL' L Ctrl
> W Inputs

Limit Switches:
outs

Soft Pasition Limit Minimum Menitaring
Minimum Position

Soft Pasition Limit Maximum Menitaring
Maximum Pasition

+  Filter:

Download Upload Expand All Collapse All i Select All

Figure 206 Setting the scale factor
® (lick [Activate Configuration) — [Confirm ] active— [confirm] restart

SSEE WEM 4R i TwinCAT  TwinSAFE cC HEmnm @ TEM
Software Protection...
B\B-a e e i onfiguration

TwinCAT Project2 ® X

General EtherCAT DC Process Data Plc

MName: |Dri\re 1 (2H55458-EC)

Object Id: | 0x03020001

Type: |2Hss4sa-Ec

Comment:

Micrasoft Visual Studio

o Restart TwinCAT System in Run Mode

[ Disabled Target Browser
- Filter Desi

About TwinCAT

Figure 207 Restart the system
® Select the tab [NC: Online]l — click [Set] in [Enabling]l — click [Al1]
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TwinCAT

Release - TwinCAT RT (x6

TwinCAT Project2 + X

General EtherCAT DC Process Data Plc

TwinSAFE

Startup CoE - Online  Online NG Online  NC: Functions

PLC

- b ..

Controller Kv-Factor: [mm/s/mm] Reference Velocity:

0 0000 Setpoint Position: mm]
\ . | 0‘0000‘
Lag Distance (min/max): _mm]_Actual Velocity: [mmy/s] Setpoint Velodty: [mmj/s]
| 0.0000 (0.000, 0.000] | | 0.0000 | | 0.0000 |
Override: [%] Total / Control Output: [%] Erron
| 0.0000 % | &mg&m%” MWM
Status (log.) Status (phys.) Enabling
[JReady ZINOT Moving [JCoupled Mode [ controller Set
[ calibrated [ Moving Fw [Jin Target Pos. [JFeed Fw
[ Has Jab [IMoving Bw [Jin Pos. Range [Feed Bw Set Enabligg X

i 4

|2200

O
[IFeedBw

Target Position: [ram] Target Velocity:

Owverride [%]:

; b

D—

F2

| +| ++| ®@| —
F3 F4 Fs | _F9

Fig 19 Enable equipment

start the operation, according to the previously set [Scaling

and the set speed and position,
seconds

Set the target position and target speed, click the green icon

that is 25.12 for one lap,
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£EE WEN TBEE  &£E) B0 TwinCAT  TwinSAFE  PLC  HRM) TED i Scope HF(N)  BEOMW)

-2 o Release TwinCAT RT (x6 » ... = |
TwinCAT Project2 + X

General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online  NC: Functions

1 3 8537 Setpoint Position: mm] o Ax

N : | 13.8649| 4 B As 1
Lag Distance (min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s] 4 Enc
| 0.0112 (0.000, 0.01?)| | 0.924a|| 1.0000| b =] Drive

Override: [9%] Total / Control Qutput:  [%] Error
| 100.0000 % | 0.05/ 0.00 %| | 0 (0x0) |

Status (log.) Status (phys.) Enabling

[ Ready [CINOT Moving [JCoupled Mode ] Contraller
[ calibrated Moving Fw [Jin Target Pos. Feed Fw
Has Job [IMoving Bw [Jin Pos. Range Feed Bw

Controller Kv-Factor: [mm/s/mm] Reference Velocity:
B 4 [2200

Target Position: [mm] Target Velocity:
E

Ei—ze =Add.. InfOut User.. Linkedto
! statusword X 5687 2.0 71.0 Input 0 nStatel, nState2
¥ op_mode_disp.. X 8 1.0 73.0 Input 0 nState5 . In . Inputs . ...

] Figure 209 Manual control function
® Users can change the realization effect of several function buttons by modifying

the axis parameters.
® FExpand [Motion] —Select [INC-Task 1 SAF] — [Axes)] —click [Axis1] —Click the tab

[Parameter]
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TwinSAFE  PLC  HIM TED

TwinCAT Proj

General Settings Parameter Dynamics Online Functions Coupling Compensation

Maximum Dynamics:
Default Dynamics:

Manual Motion and Homing:

Homing Velocity (towards plc cam)
Homing Velocity (off plc cam)
Manual Velocity (Fast)

Manual Velocity (Slow)

Jog Increment (Forward)

Jog Increment (Backward)

Fast Axis Stop:
Limit Switches:

Menitoring:

7:05 635 ms | Twin
g configuration of

Figure 210 Setting manual control parameters
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PLC program creation

® Before starting, click [TwinCAT) — [Restart TwinCAT (Config Mode) 1 — [OK] — [NO]

P REE Y HE( =33 i TwinCAT  TwinSAFE  PLC  ERAl
ZEEI(H)

Software Protection...

TwinCAT Project2

General Plc Settings

ﬂ TwinCAT System Manager
Show Ofline Data
v3.1 (Build 4213) Show Orline Data

TwinCAT PLC Server

Update Firmw

Show
Copyright BECKHOFE © 1996-2018

http:/fwww.beckhoff.com

About Twin{ =

Microsoft Visual Studio

Project Auto Start

PP_MODE o Load /0 Devices

Figure 211 Enter configuration mode
Right mouse button [PLCY —click [Add new item]
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TwinCAT  TwinSAFE PLC HAMWM IED

= TwinCAT RT (x6 =

General ple Settings

ﬂ TwinCAT System Manager
v3.1 (Build 4213)

TwinCAT PLC Server

Copyright BECKHOFF © 1996-2018
http://www.beckhoff.com

Number Project Auto Start Port Code Size Data Size

Figure 211 Enter configuration mode

Right mouse button [PLC) —click [Add new item]

FENIARI - TwinCAT Project2 ? *

HiFFidE: BiME

Plc Templates

tandard PLC Project Plc Templates

m Em t Plc Templates

PP_MODE

FA\MyProj winCAT Proj winCAT Proj

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
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and [Implementation Language) , click [Open]

Add EEEAST X
@ BERHRPOU GERFEINSET)

B0
FERM:

OF :1;4(a]
ik (8)
B ):
EMO:

Add PC

Export POU for implicit ch

DUT.
Export PI
Imp

EHFS0:
1ER4BEE(LD) Y

Alt+Enter

[ open || concel

Shift+Alt+A

Figure 214 Add POU program

® To add PLC tasks (POUs) to be run, right-click, select [Add) — click [Existing
Item]
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MAIN v BREAEEREEESS

k] MAIN (PRG
4] POU (PRG)
Us
w- PlcTask (PlcTask)
T MAIN

Add Y Shift+Alt+A
Assign to task
Export to ZIP

X ) Del

F BEBER Alt+Enter

.f Image-Info

SyncUnits
Fig 20 add PLC task

® C(lick [Category]l — [Programs] — select the required program files under the

POUs in the current project — click [0K]
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&irENF *
e %%/
Programs a EfR E-gie] i
=- ¥ pr_MoDE iy o)
=-I2 PoUs
MAIN FPROGRAM
@ FPROGRAM
M HnE
METHHEG HEw Bt ar S EECERE N (n)
SAHD):
PROGRAM POU
WRE -0

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]
[Cancell
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CAT TwinSAFE PLC HIMNM 2 TED
& Software Protection...

Release - TwinCAT RT (xt 5% Ac

POU* + X £ Resta

| axismumper: axis_eer: |
END_VAR

il DUTs

Filter Designer
k] MAIN (PRG)
About TwinC, ] POU (PRG)

PlcTask)
® Figure 217 creates the axis variable
® Then link the created variable to the corresponding axis
® Expand [Motion] — [NC-Task 1 SAF] — [Axes) — click [Axisl1] — click the tab
[Setting]
® (Click [Link To PLC] — select the created variable — click [0K]
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=0 RNV mEPE  Z£RE) ] / i ) TwinCAT  TwinSAFE  PLC  ERAM)
EHiH)
i | e Release ~ TwinCAT RT (x6 - P K. - 5 _

TwinCAT Project2 ® X POU MAIN

General Settings meter Dynamics Online  Functions Coupling Compensation

Link To I/0... (2H55458-EC)

Link To PLC... | |

Axis Type:

Cance

® Unused
Oal

Result

Position:

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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BN TED

MAIN

=| PP MODE Project
[l External

_ References

nde | Addlib

Madul

Figure 219 Add library

® Selcet [Motion] — [PTP) — [Tc2 MC2) (Added according to specific needs)

EINE X
ERfEEREA— RS RTEEEE.. U+
7] A
Tc2_MC2 Beckhoff Automation GmbH
Tc2_MC Bedckhoff Automation GmbH
Tc3_MC2_AdvancedHoming Beckhoff Automation GmbH
G XFC
+-5=% Packaging
* 5= System W
ek o = TEE BLH

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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WEN @WBEPE  ZakE)  FBDAD/AL i D)  TwinCAT TwinSAFE PLC  EB\M)

P2 9 - Release - TwinCAT RT (x& - P ...

TwinCAT Project2 POU* + X MAIN

ExisNumber: RXIS BEF;

o aY:

END_VAR

Shift+F12

K Q| 100 % (B

Fig. 221 Insert operation block
® Find the corresponding function block and click [OK) (MC Power is used to send

the enable command)
[ )

197



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

SAEF X

THEEE %)

[mc_

Bz mE -
EfR Eicl "
Tc2_MC2.MC_MoveSuperImposed FLINCTION BLOCK
@ Te2_MC2.MC_MoveVelocity FLINCTION_BLOCK
Tc2_MC2.MC_OverrideFilter FLNCTION_BLOCK

[] Tc2_MC2.MC_PhasingAbsolute

[f] Tc2_Mc2.MC_PhasingRelative
Tc2_MC2.MC_PositionCorrectionLimj
Tc2_MC2.MC_Power HV'
Tc2_MC2.MC_PowerStep)
Tc2_MC2.MC_ReadActualPosit

Tc2_MC2.MC_ReadActualVelocity
Tc2_MC2.MC_ReadApplicationRequ

e
FLNCTION BLOCK

P —
FLINCTION_BLOCK

R —
FLNCTION BLOCK

R —
FLINCTION,_BLOCK

— ; b
< >
i (B & 37
Mgwwise FEEw  O@ressEemsh o
HHEHD):
FUNCTION_BLOCK MC_Fower ~
|Axis |A){IS_REF |UAR_]N_[JUT |Reference to an axis
|Enable |E[}DL |VAR_]NPUT |E
|Enable_Positive |EDDL |W\R_]NPUT |E
|Enabl e_Negative |E[}DL |VAR_]NPUT |E v
HRE BUH

Fig 21 Select function block
® The following are the routines of the function block of point control. When using,
you can go to [I/0) — [Devices) — [Device 2(EtherCAT)) —tab [NC: Online] to
view the real-time feedback data
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eE WAV WEE) 30/ winCh Wi C B O TED

B - SEN 9D Release ~ TwinCAT RT (x6 - P Ffill... -
POU* = X TwinCAT Project?
MC_Power_0
MC Power POWER_DONE
ZxisNumber —Axis N Status KSD
Buay —
AxisEnable Active [—
ﬂ H Enable Error —
ErrorID
EnP
/] Enable_Fositive
EnN
Hfﬂ Enable Negative
100 —Override
MC_Aborting —(BufferMode
—Options
3 -
£ AT =S
4 MC_MoveRelative 0
MC_MoveRelative
AxisNumber —HAxis - Done ——
Busy [~
POWER_DONE Active —
ﬂ ﬂ Execute CommandRborted —
251.2 —|Distance Error [—
25.12 —Velocity ErrorIDf
25.12 —Acceleraticon
2.512 —Deceleration
—|Jeck
MC_Aborting —|BufferMode
—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 [Removel .
NOte: Select [Removel] instead of [Deletel, if you select [Delete)], the POU program
file will be deleted completely
® Select the corresponding POU program task in [PlcTask(PlcTask)) , and then right—
click— [Delete] —0K
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MED RS0
G - B-aws

ESEZ

pOU*

® Next,

WEP) 4M(E) FEDAD/L EA(D) TwinCAT TwinSAFE PIC  EAM) IEM @

Release - TwinCAT RT (x6 -

TwinCAT Project2

MAIN

previous operation

NOte: After creating a new POU program, you need to re—create a new variable linked

uC_Power 0
MC Power POWER_DONE
Ax1sNumper —IAxis - Status {is)
Buay —
AxisEnable Active —
— ——Enab1e Error -
ErrorID —
Enp
—— ——Enable rositive
EnN
— ——Enable Hegative
100 —Override
MC_Aborting —BufferMode
—|Options
I ERER:
. MC_MoveRelative 0
MC_MoveRelative
AxisNumber —Haxis - Done —
Busy [~
POWER_DONE Active
Execute CommandAborted [~
251.2 —|Distance Error |-
25.12 —Velocity ErrorID
25.12 —Acceleration
2.512 — Deceleration
—Jerk
MC_Aborting — BufferMode
—{Gptions
L3N

0 p -
sOW  =EIH)

Ctrl+Del

»

Alt+Enter

Figure 224 Removes the POU
create a new POU program and add it to the PLC task, please follow the

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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kS
FEEN(H)

FBD/LD/IL  iF TwinCAT i C HERmn  IEDM

Release ~ TwinCATRT (x6 -~ P Kil... -

TwinCAT Project? MAIN

Add 2BEEFIE
@ oERHnEREENE

EFR0:

[ﬁ

i DUTs
& GVLs
i PO Add
k] MAIN (PR Export to ZIP
il PO Import fr
Import P
1 MAIN
+3

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
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TwinCAT  TwinSAFE  PLC

TwinCAT RT (x6 - W Hif0...

EEEsSEs 1 GV ou s TwinCAT Project2 MAIN

[ 2xisNumber : ARRAY[0..15] OF AXIS REE: |
END VAR

P MODE Pr
@l External T

8 DUTs
“ B

Figure 226 Add axis parameter group
® Select an address in the array to link to the axis, here select GVL.AxisNumber[0]
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$=8(E) ) IEE) Ak = inC. A PLC
=0

Release ~ TwinCAT RT (x6 -~ P Fifl.. ~

TwinCAT Project2 + 3 MAIN

General Settings _Parameter Dynamics Online Functions Coupling Compensation

Link To 1/0... rive 1 (2HS5458-EC)

Link To PLC...

Axis Type: CANopen DS402/Profile MDP 742 (e.g. EtherCH

Unit: Display (Only)
Position: [ Jum OMeadule

e —

AWM= PLC Reference (‘Axis 1)

Result [ — | oK. |

il

ce) Cancel
ce|

GWYL.AxizMumber[3] [PP_MODE Instance)
GWL AxisMumber[4] [PP_MODE Instance]
GWL AisNumber[5] (PP_MODE Instance) ® Unused
GWL AxisMumber[8] [PP_MODE Instance] Oal

GYL. AxisMumber[7] [PP_MODE Instance] -
GWL AxisMumber[8] [PP_MODE Instance]
GWYL AxizMumber[9] [PP_MODE Instance]
GWYL AxisMumber[10] [PP_MODE Instance]

Figure 227 Link to corresponding axis number
® Then we need to configure the PDO mapping, open [1/0)] — [Devices)] — [Device

2 (EtherCAT) Y — [Drive 1) —Click the tab [Process Data) —Select one of the PDO
indexes
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WEN MWEPE) & i ) i i vy TEM 3 e TN @O #EIH)

20 TwinCAT RT (x6

GVL O TwinCAT Project2 # X MAIN
General EtherCAT DC Process Data Plc Startup CoE - Online Online

Sync Manager: PD

Size Type Flags Index Size
128 Mbx...
256 Mbxin ! TxPdoMapp

17 Outp... " I TxPdoMapping
29 Inputs <16 i RxPdoMapping
RxPdoMapping
RxPdoMapping

RxPdoMapping
.f Ima

a5 Image-Info

PDO Assignment (0x1C12): PDO Content (0x1600):

Index Size Offs Name Default (h...
TJox1601

C]ox1602
[]ox1603 0x6060... 1.0 2.0 op_mode

0x607A... 4.0 3.0  target_position
0x60BB.. 20 7.0  Touch_probe function b RxPdoMapping
: W v

0x6040.. 2.0 0.0 controlword

Download Predefined PDO Assignment: (none)

VPDO Assi it
ssignmen Load PDO info from device

PDO Canfiguration
Sync Unit Assignment...

Name Online Type .. InfOut  User.. Linkedto

& statusword UINT L k Input nStatel, nState2

' op_mode_disp... SINT K y Input nState5 . In. Inputs . ...
& actual_position ' . In nDatalnl . In . Inputs ....
=

Ty

[P S S

Figure 228 Modify PDO

® Delete [Delete] to remove the unnecessary object index, and insert [Insert]

the required object index
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POU_S

General EtherCAT DC Process Data  plc Startup CoE - Online  Online

Sync Manager: PDO List: T &
4 Bl TwinCAT Proj

%)
(=

Size  Type  Flags Index Size Name

128 Mbx.. 0x1ADD 290  TxPdoMapping
256  Mbxin Ox1A01 9.0 TxPdoMapping
17 Outp... Ox1A02 4.0 TxPdoMapping
29 Inputs Ox1A03 0.0 TxPdoMapping
0x1600 17.0 RxPdoMapping
0x1601  17.0 RxPdoMapping
0x1602 22.0 RxPdoMapping
0x1603  17.0 RxPdoMapping

2 0O 0 0 Q0 Qo0

PDO Assignment (0x1C12): PDO Content (0x1600):

Index Size Offs Name Default (h...
Cox1601 ,
Cloxie02 0x60B8.. 20 7.0  Touch pxpbe function
CJoxi603 OKBOFE:.. 40 9.0
0x60FE:... 4.0 bit_mask

17.0

Insert...

Download Predefined PDO Assignment: (none) Edit...

] PDO Assi t Move U]
ssignmen Load PDO info from device 2

PDO Configuration Maove Down
Sync Unit Assignment... B

Name Online Type .. InfOut . Linked to

! statusword UINT L / Input nStatel, nState2

# op_mode_disp.. SINT . . Input nState5 . In. Inputs .

# actusl_position . . Input nDataln . In . Inputs ....

[ PR S R [T T

Figure 229 Modify PDO index
® Here we add the commonly used ones to the PDO mapping
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FBD/LD/IL & TwinCAT c B TIED
TwinCAT RT (x6 ~ P Hi
L

General EtherCAT DC Process Data Pplc Startup CoE - Online  Online

Sync Manager: PDO List:

w
=

Size Type Flags Index Size Name

128 Mbx.. Ox1A00 29.0  TxPdoMapping
256 Mbxin Ox1AD1 9.0 TxPdoMapping
29 Outp... Ox1A02 4.0 TxPdoMapping
9 Inputs Ox1A03 0.0 TxPdoMapping
0x1600 15.0 RxPdoMapping
0x1601 29.0  RxPdoMapping
Ox1602 22.0 RxPdoMapping
0x1603 17.0  RxPdoMapping

Fl

o o o o oo oo

PDO Assignment (0x1C12): PDO Content (0x1801): 4 RxPdoMappi

Coxis00 Index Size Offs Mame Default (h., I controlword
01601 mode

Cox1602 Ox60FF:... 4.0 21.0 targrt_velocity
[J0x1603 0x6087.. 4.0 250  torque slope

- ®@==0] [Azs0| [@

Fig 22 RxPDOMapping
® Then we add the corresponding output variable to the created POU program variable
list, and click [Activate Configuration)] ] to activate the configuration
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TwinCAT ~ TwinSAFE  PLC  EAM) IED
b M. - P

ControlWord
4 OperationMode AT
= TargetPosition AT
€ TargetVelocity AT%
TargetTorgque AT
TorqueSlope AT%
ProfileVelocity A
10, ProfileRcceleration AT
11 ProfileDeceleration ATIQ':
1z MotorEnable: BOOL;

13 STEF1: BOOL;

14 STEP2: BOOL;

15 TONM 1: TON;

1€ tmp: DINT;

17 TON 0: TON;

13 STEP3: BOOL; i PO

13 STEP4: BOOL; u] MAIN (PRG)
20 TON_2: TON; ] POU_S (PRG)
21 R_TRIG_O: R_TRIG: /
2z STEPS: BOOL:

- @w=o | |Azso| [ @20

ce 2 (EtherCAT)

&% Image

i

Figure 231 Add output variable

® Then we need to link the PDO mapped variables to the PLC program variables

® Open [I/0) — [Devices) — [Device 2(EtherCAT)) — [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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TwinCAT  Twi

B~ 2 ' telease T (x6 P EE0...

TwinCAT Project2 & X PO

Variable Flags Online

Name: | contralword |
Type: |UINT |
Address: 71 (0x4; ™ Attach Variable controlword (Output) >
| % Show Yariables
® Unused
(O Uzed and unused

[ Exclude disabled
Exclude other Devices
#elude same Image
fmlobow Toolips

[ Sart by &ddre
[ Show Yariable Groups

Comment:

Show Yariable Types
] Matching Tepe
Matching Size
D&l Types

Array Mode
Offzets

[ Continuaus
[ Shaw Dialag

T®* profile_accel
P profile d

Variable Mame / Comment

4| | Hand aver
14 [ Take over *a Mappinas

TE®
s | ] 8

Figure 232 Link to output variable
® [ink the required PDO mapping variables, write the program, and then click
[Activate Configuration)] to activate the configuration — [OK] to activate —

[0K] to enter the operating mode

MEW) FBD/LD/IL 1@R(D) TwinCAT TwinSAFE PIC EAM IEMD
20 W Release - TwinCAT RT (x6 - P Mifl.. - 5 _

EOW)  FEEIH) =

ControlWord
4 OperationMode
5 TargetPosition
£ TargetVelocity
7 TargetTorque
3 TorqueSlope
3 ProfilaValocity ATE04 = [DTNT: _— 100
1]
MotorEnable MOVE MOVE MOVE MOVE STEP1
EN  ENO EN  ENO EN  ENO EN  ENO| {ish
164#0f — —ControlWord 1— — OperationMode 1000 — —ProfileAcceleration 4000 — — ProfileVelocity
MOVE
EN ENO|
1000 — —ProfileDeceleration
2 TON 1
STERL MOVE MOVE TON MOVE
{ [ EN  ENO| EN  ENO| N Q EN  ENO
20000 —] —TargetPosition 1645F — [ ControlWord ET 16$4F — — ControlWord
T$4MS — BT
LIEEY

100 % | ES
»

Fig. 233 Enter running mode

® (lick [PLC] — select [Login to] — continue to download [YES]
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PLC E\M TEm i (N HOWw) #=EEIH)

Windows

ControlWord
2 OperationMode
5 TargetPosition AT:Q*: DINT:
£ TargetVelocity AT:QY: DINT;
7 TargetTorque AT%Q*: INT;
-
1
MotorEnable MOVE MOVE
{ EN  ENO EN  ENO
16§0f — — ControlWord 1— — Operatio
2
STEP1 MOVE
[ EN  ENO EN
20000 — —TargetPosition 16#5F —
TwinCAT PLC Control

RS TwinCAT Project2rd o ZALBEIEIHHET#IT

J%\ifﬁ Port 851 FF{L

Details...

Figure 234 Confirm to continue downloading

® click [PLC)Y —select [start]

209



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

S#8E6 WAYW WEE 4 FED/LD/IL  iSR(D) TwinCAT  TwinSAFE

B - Fa = e Release -~ TwinCAT RT (x6 -~ P = | _
=TSR 2 POUS [Onlineg] & X
TwinCAT_Project2.PP_MODE.POU_S
=
& ControlWord

@ OperationMode
& TargetPosition

MotorEnable

—k

1640f — |- ControlWord [0 |

Fig. 235 Start PLC

® Then, the user can start to run the written program
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Ya &
PLC HEAM IBDM Scope Sif(N) EOW) EEH)
Windows
EBES 1 POUS [Online] & X GVL
TwinCAT_Project2.PP_MODEPOU_S

& ControlWord
@ OperationMode
& TargetPosition
Shift+F5

-TargetPosition o |

Figure 236 Running the program

211



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

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

R IncProShop(V1.3.2)
mzmammmmzhlzum
Y BUES...
K.
hd "-:{_r“’ %

B o
. 1@ InoProshopT AL
- 2 oProShop{V1.3.2)
Wetng 4
anX...
St aky s
& HFIRTE

H MPLChIFIN .-

Figure 237 Open the device library

® Installation—Install slave device description file
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@ aEs X
{SEL): |System Repository w tiE (v (E)..
{D:\PLCV\INOWVANCEVInoProShop\CODESYS\Repository\Devices)
THRANEEEE W)
|Eﬁﬁﬁi§%¢ﬁ)\%§{1§?8’ﬂ$ﬁ$... | Vendor: | <o EpH R - - HE(D..
£ HAF  EE R sl (0
i =it
+ [ rc
+ & softMotiondEZH
+ [0 minss
E= S =
Fidl
Figure 238 Install device description file
® Sclect XML file—Open
X mspEEt *
« v » [EERE » software (E) » Ether CATIZER » XML v O EEXML" o
M0 v SR f:=~ T @
HEEEH A w2k B BN A 3w Folh
e =] JIMC_DRIVE_1.0.xml 2019/3/9 17:35 XML 378 478 KB
@ Onelrive
0 s
N Elpo]
B m
= B
T
* T
HEx
W =|
E, 08 (C)
s Install (D)
- software (E)

W

FTE(N): | JMC_DRIVE_1.0.xml

~ EtherCAT XMLiZEEAEES v
Eapai(e)] EgiE

Figure 239 Select XML file
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® After successful opening, the "Uninstall” button will NO longer be dim

X EEE ol

{usE(L): | System Repository v HRIE (U (E)..
{D:\PLCA\INOVANCE\InoProShop\CODESYS\Repository\Devices)

THEANRE R ()
[EFEIRETHIETHEATEHER.. | Vendor: | <3 Epitprw> v ZHE D
ER i) EnE (W)
| [ [omse2ec =i
=01 Shenzhen Just Motion Control Electromechanics Co,.ltd - 2H55 Slaves l
[ assass£c
..... [ 2Hssass-£C "
L4 ¥ |

E:\Ether CATg s JMC_DRIVE_1.0.xml
8 Device "2H55853-EC" installed to device repository,
8 Device "2H35453-EC” installed to device repository,
# Device "2DM542-EC” installed to device repository.

1= S

Figure 240 Successful installation

214



Shenzhen Just Motion Control Electromechanics Co.,

Ltd 0755-26509689
Create a project
® (Click New Project
¥ InoProShop(V1.3.2)
T e T8 wF i Ed IE BA
Ew |l S| K. =y

> x| B #£Fn x

= HFIEH
f{ MPLCHRITHITE..

Binm TSR

Figure 241 New INOProShop project

® Select "Standard Project" and determine the location and name of the EtherCAT
project
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Vi0.0.9.10)  w({0.0.9.10) Vv0.0.9.7F v0.0.9.77
aMs00THE  aMs10 T3 gElamso0T3E giAMs10TIE

&

IETIE

B waIe X
HHEEC): A (T
""" 0 Inavance | novance |novince Inavance

(BE—MEE « — 1 EAB—EERPLC_PRAITIE |

ERRIND: |Eﬂ1erCAT|§Hﬁ |

BQ: [Eeter carigR a

Figure 242 New standard project

® Sclect the device and programming language used, click OK

wETR
Li] AEBRFEHFETIE - FESHEE TN TIHS:
- - AR E . MTEE ‘
-$EFPLC_PRG, I ISERIES

IS, B20EAE— R RErLC_PRG
-S| LR A o

wE (D) AMBO0-CPU1808TR/TM (Shenzhen Inovance Control Technology)

PLC_PRGTE: | #£FEEEWLD)

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 If WE EE T IB B0
AEE IS oo b BREBXI AR -8

R - O X %@ MNetwork Configuration X
= Ether CAT hd E5 B ke i wE | @ SAEDSIE [+ SAGSDITE @] SAECT | (g BoR &
= (1) Device (AMS00-CPU1A08TR/TN) FED
@ Device Diagnosis y
—|$@ Metwork Configuration I
E;F EtherCAT Config
E;F LocalBus Config
- Bl rciBg
=i} Application
D =iz
{7 PLc_PrG (PRO)
- B ammE
= @ MainTask
{8 ETHERCAT EtherCAT Task
& PLC_PRG
‘a. SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed IO Module)
[®] ETHERCAT (EtherCAT Master)

o
[Modbus F3 [ Modbus M3 OB/t
YEO

Hoano
[] CANopen Fif [JCANlink Fa#h  [JCANlink Muh

PEthernet
[ ModbusTCP Fah [ ModbusTCE M

PEtherCAT

1
[]Modbus 3 []Modbus M3 OB/t

Figure 244 Add EtherCAT master
® Find ¢’ ShenZhen Just motion comtrol’’ wunder the network device list on the

right, double—-click the slave station to be added.
o
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¢ Network Configuration X |

Figure 245 Add slave device
® Find the added slave station under the left device — right click to add

402A1XS

(fEEs (aan e by eS| @ SAEDST 1 SAGSDE @ SAECTYH | @ Bk @

218

= Ethercat]
----- il AM&00_0R0SETNE_1.2.1
----- [ AM&00_1616ETNE_1.2.1
----- il AM&00_EtherCAT_Slave
----- i AM&00-2HCE_1.0.4.0
----- il AM&00-4PME_1.0.4.0
----- i AME00-RTU-ECTA(L 1)
----- [ ES810N_ECAT vi1
----- [#| 15620M_ECAT v2.6.5
----- il 15810_1A%is_v1.00

----- il 15810_28%is_v2.00

----- [l svs10M_ECAT vi.1.2
----- [f sve20_3axis_v3.00

----- ﬂ SVE20_4Axis_V4.00
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$9 EthercaT Confi
¥ Locaus Config
= B rciB
= €3 Application
W s
- ) P PRG (PRG)
- @ EsmE
= & ManTask
&) ETHERCAT EtherCAT Task
&) pic_pre
3 SoftMobon General Axis Pool

Figure 246 Add 402 axis
¥ Ether CAT.project” - InoProShop(V1.3.2)
it WE WA I8 wE EE O EX IR &0 #m
BaEH &loo fBRX AR O-0IEI%E , aX|E===5 |||

% Network Configuration X | [fj _2DMs42 EC |
Es Ea T HEE 0 rs | @ SAEDSTE 4 BAGSDEE (@ SAECTE |

& SoftMotion General Axis Pacl
[l +iGH_SPEED IO (High Speed 10 Module)

=[] ETHERCAT (EtherCAT Master)
=) _zDM542_EC (20M5426C)

Figure 247 402 axis added
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Parameter setting

® Double-click 2DM542-EC — check to enable expert settings under overview

A
NHF WS WE I¥ wE e sl IE B0 .
E=E & # 85 O |4 | 08 L.
BE ~ 3 X . Network Configuration [ _2pM542_EC x
= 5 Ether CAT =2 e
= [ Device (AM&0D-CPU1G0ETR/TH) e i JJ:_ - o Eth ercA"‘-r"'#
©, Device Diagnosis / —— sanil P : M EREFEE .
=% Network Configuration EtherCATHIE 1001 ] [ Fli%ms
o iTiEH
&3 EthercaT config iFEER SystEten
£ Localbus Config L
= Bl rciBiE NS EDC De-Synchron ~
= &7 Application EtherCAT OB £ <00 i S A )
i) FEEes S
T yizs Iz
PLC_PRG (PRG) A BEEE
- B asmE . © EbEmE . o
R 5] Bl e x1 ~ [4000 | BEEE s
] ETHERCAT.EtherCAT Task O RBPER o 3 BERE (s
. &) pLC_PRG FE1
SoftMotion General Axis Pool OREEs:
H  HiGH_SPEED IO (High Speed 10 Module) e - R
=[] ETHERCAT (EtherCAT Master) FEPTESE 4000 S FEHEdiE Os)
=i _2pMs42_EC (2DM542EC) BREEX o = TBIURTIE (s
B s (puis)
=-[ff _2Hss458_EC (HSS458-EC) BEE BT
B ais_t (i) DB B iTH - S B
= ;;ssssa_ec (2HSS858-EC) £
Axis_2 (Axis)
a5l
[OF-3::]
O BBEETEBIE (ADO 0x0012) & 1001 S
SHEIEERHD (ADO 0x0134)
#HiEF (277 ADo (i) 16%0 =

Figure 248 Enable expert settings

® Check PDO allocation and PDO configuration under expert process data
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2 Ether CAT.project” - InoProshop(V1.3.2)

I B ME IR WE o Bl IR B0 &

BedI&| [ == A=A < A L L
i ~ B X || 3 betnokConfiguraton  [f] _2DM542_EC X % Axis |
=5 Eter cAT ~

=@ Device (AMS00-CPU1608TP/TH)
@ Device Diagnosis
=% Network Configuration
g EthercaT Config
g LocaBus Config
= Bl e
. =) Application
- Wewes
- pc_pRG (PRG)
- @ sEE
= & MairTask.
{8 ETHERCAT EtherCAT_Task
8 s
"3 SoftMotion General Axis Pool
- H  racH_SPEED IO (Hich Speed 10 Mockie)
= [ M ETHERCAT (EtherCAT Master)
=[] _20Ms42_EC (2DM542-5C)
B axis (axis)
= [ _2s5458_EC (2HSS456-EC)
H avis_t (axis)
=[] _2Hss858_EC (2HSS858-EC)

-l mds_2 (axis)

/

it
EFEAIR
putiossia
e

EthercaT [ORM]

[ rous |52 e

® Double-click Axis—Under the unit conversion,

B o E X R

M o R PDO3IF:
0 0 hFERL =l ERIE= 2 =E SM
1 0 dpFELA. ‘mmnn 17.0 RxPdoMapping ™M 2]
1621601 17.0 RePdoMapping
3 N 1621602 22.0 RxFdoMapping
1621603 17.0 RxPdoMapping
16£1A00 29,0 TePdoMapping M 3
1621A01 9.0 TPdoMapping
1621802 4.0 TePdoMapping
1651803 0.0 TrdoMapping
FDOZE, { 1621C12) = RN AE X ME ¢ LB 8 TR
] 1651600 PDO (% (162 1600):
(WA E=] R BB =
] 1621602 1626040:00 20 0.0 controfword UINT
(] 1621603 1626060:00 10 20 op_mode SINT
16£607A:00 40 3.0 target_positon DINT
1626088:00 20 7.0 Touch_prebe _function umT
16#60FE:0L 40 9.0 physical_outputs UDINT
16260FE02 40 13.0 bit_mask uomT
17,0
T
[IEBE T PO HMEEhgipoolEE)

Figure 249 Check PDO configuration

find the number of pulses of one

revolution of the motor, and modify it to 16#FAQ (subject to modification according

to the drive).
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7 Ether CAT.project” - InoProShop(V1.3.2)

It HWE OWME IR WE 8 Ed IR §0 R
BEeHE &I B B K (M ALIE -0 E 0 X | = |
& ~ & X || 3£ NetworkConfiguration | _20Mse2Ec Vi Axis X
= 5] Ether AT b .
= [ Device (AMBOO-CFULG0STR/TN) HELEE Ei‘gfﬁh -~
0_ Device Diagnosis BERERE @ L o =H O file O EAES O B O =)
= 8@ Network Configuration {TIE§EES
& EthercaT Config BehrtahEE =y
§ LocalBus Confi e _ .
; @ggf;j;;; B SoftMotorlBEENEE : 1BiF: ELE — S O B
= u Application HSgl;ﬂg_:rDri\.'e_!:—l'C_GenericDSMDZ: Ifo ® Tl FREL
ki THSE Fos —(2)
BF] PLC_PRG (PRG) s
=B 15mE R — BRSSO (1)
= MainTask =R iR (pulse)= X B EhIEE (BT
| ETHERCAT EtherCAT Task IHSEE
& pLC_PRG -
2 SoftMation General Axis Pool O #eFiEt
. HIGH_SPEED_IO (High Speed IO Module)
=[] ETHERCAT (EtherCAT Master) TSR 1 Bt --(3)
=[] _2DM542_EC (20M542-£C)
B auis () waE 1 —a)
=[] _2Hs5458 EC (2HS5458-EC)
B a1 (i) Pt e =R —(5)
=) anssass EC (rssss£q) SR
P Axis_2 (Axis)
B (pulse) B 4% — B RS Fomah (1) X Btk a7 (4) B
EipuEes X BEIEE (R AR
THESRE0) X ERIAS6) ) Ti

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)
WH WE WA IR WE e M IR &0 A

=== [ O el | x
BE > 3 X S Network Configuration (] _2pmMs42_EC %
g ?ﬁﬁ::; 0 Ui _— & A EE KR e LB s T
© Device Disgnosis LidizaE / iT =51 FE3 £ =8 TRE OREE UED mREE, NRT T B
=3 Network Canfiguration 1 16#6080:16200  Modes of Operation E 8 O O 0 Modes of Operation
& EthercaT Confia puoiizict] 2 16#60E0:16200  Positive torque limit value 5000 16 O O 0
Bt Localbus confia 3 16#60EL:16%00  Negative torque limit value 5000 1 O O 0
=B rc i35 JE&J%}’& 4 16#607F:16#00  Max profile velocity 400000 32 O O 0
= ) Application EtherCAT /ORRSH
i s /
[# ric_PrG (PRG) pred
- @ usmE
=g MainTask &=
& ETHERCAT.EtherCAT Task
& pLC_PRG

"3 softMotion General Axis Pool
Bl  HGH_SPEED IO (High Speed 10 Module)
=[] ETHERCAT (EtherCAT Master)
= (@ _20M542_EC (2DM542:EC)
B auds (as)
= [ _2s5458_EC (2H55458-EC)
B asdis_1 (Axis)
= [ _2s5858_EC (2H55858-EC)

B adis_2 (axis)

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

MW ERFEEER

=5l F&s5| =R s = e -
16=6085: 16500 quick_stop_dec RwW UDINT 16200000000
16#6086: 16200 motion_profile_type R UINT 16#0000
1676087: 1600 torque_slope RwW UDINT 16#00000000
16#6033: 16300 Torque_profile_type RW UINT 16#0000

+ - 16#608F: 16200 position_encoder_resolution

+ 16#6091: 16500 gear_ratio

+ - 16#6092: 16200 feed_constant
16#6098: 16200 home_method = USINT 16200

= 16#6099; 1600 home_velocity

116#01 home_switch_velocity RW DIMT 16#00000000
116202 home_zero_velocity = DINT 16#00000050

16#6094: 16400 home_acceleration RW UDINT 16#00000000
16=60B0: 1600 Position_offset RwW UDINT 16200000000
16=60B1: 16500 Velodity_offset RwW UDINT 16200000000 o

EH home_method

Fo|: 16% 6098 = TEE: 8 = iE

FE8|: 16% 0 = ig: 0 = B

L] =&ikid] L] =7#8

Figure 252 Selection object dictionary
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Set the zero return parameter

1686098 (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

2% Network Configuration [ _2pMs42_EC x
15 df S0 iR W HiE @ B¥E e T
EEE T #3|: F&E3| =t =1 kE mESE WELY mESE, NEkT T—iT  EE
1 16#6060: 16#00 Modes of Operation 3 8 O O 0 Modes of Operation
poE e 2 16#60E0:16#00  Positive torque limit value 5000 16 O O 0
o 3 16#60E1: 16200 Megative torque limit value 5000 16 O O 0
BEhEd S )
4 16#607F: 16200 Max profie velocity 400000 32 O O 0
EtherCAT /OB 5 16#A098:16#00  home_method 17 8 ] ] 0
6  16#6099:16%01  home_switch_velodity 4000 32 ] ] 0
brE 7  16#6099:16%02  home_zero_velodity 100 32 O O 0
8 home_acceleration 40000 32 a a 0
iEE

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,

Language
o

R Ether CAT.project” - InafroShoplVi.3.2)

IR OIME WE T WG i &Y IR O§O0 M

DEE & o B A E ¥ |5 | o
g Metwork Condguraton
= _ﬂmﬂ?' -
= 5] Dece (Wm0 LEOETRITHG BEERE
2, Devoe Cagroms BEANEE
= g tetork Coriguraten
¥ erwrcar condy 50 T
B LocaiBs Coniig
. WP SebenelAEAE: B
= [;H-“m 1 =
1
# i W w
=@ | e
=% mE L]
E i (] o
.. W
B e ] amone.,
= [ Ervened O ENOTHE.. & o=
=@ =0 e & ochr.
BP  mde. #W. 4 ocE.
Sl L T - ¥ Cota Seurces Manage...
_ﬂﬂztyﬁgn %
B s 2 () 3
T vieui.
T WM.
L
ol W
=3 Wil
W EAEEE.
8 EeerEEs
@ sRTEu.
& EREEEENE..
@ FAmE..
& W
O WEERE.-
B e
W FRTERE (R .
O wEE..
DyFous |5 al 10 mma.

Y L CE L

Figure 254 Create POU

TR o

< NN EFERET

@ SIEERIPOU G FFERNSE)

FEHE (N /

|PLC_2DM 542

2EEI):
ER(P)

O ik (8)
FE:
FEIMO:

EED (A

FEFINES (M)
1HRAEEELD)

O E#(E):
iR [l (R):

LIMES (1:

H41B45ELD)

| 1R

BVH
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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(V1.3.2)

T ORE OME ¥ wrep wWE OEE ML IE B0 %

Bed&lo hBn X L 4% %% i - i | Of

G &= |1 1 43 ¢ o OF 57 OF #F » B e

wE > B X|| P2 Network Configuration BF] PLC_2DMS42 x
=) Ether CAT h ]

= m Device (AMS00-CPU1608TR/T)
< Device Diagnosis
= 2;@ Metwork Configuration
E;.i EtherCAT Config

GVL_2DM542.ENABLE

Axis —= Ais

MC_Power_2DM542
MC _Power

bRegulatorRealState |—
bDriveStartRealState —

E;.i LocalBus Config H H Enable U m
= [ pc 235 GVL_2DM542. ENABLE Erfg:ﬁ; i
=) Application H H bRegulatorOn
@ cuL_oomsaz GWL_2DM3542 ENABLE
@ GVL_Hss45s H H bDriveStart
@ GVL_2Hssass
iy Ems 2 MC_Reset_2DM542
[ pLc_2DM542 (PRG) MC_Reset
BF] PLC_2HSS458 (PRG) Adis —<iAds  Donel—
] PLc_2Hss858 (PRE) GWL_2DM342 RSET Busy —
= @ {FEmE le] Execute Error —
= @ MainTask ErrorlD-
& ETHERCAT.EtherCAT Task
) pLc_2oM542 : MC_Stop_2DM342
& pLC_2H55458 . Mc_stop
& PLC_2HSS358 Ayis —=joas [;cme T
"3 SoftMotion General Axis Pool G\-"L_EDh\.’lpSleE.STOP Execute Er'::’}: :

. HIGH_SPEED_IO (High Speed IO Module)
=-[MH] ETHERCAT {EtherCAT Master)
=[] _20M542_EC (20M542-EC)

GVL_2DM542.Deceleration —|Deceleration ErreriD —

—Jerk

B s () 4 MC_Home 2DM542
- @ MC_Home
W Axis —= Axis Done /———
= GWL_2DM3542Home Busy —
W HPH Execute CommandAborted —
—Position Error —
ErrorlD —
s MC_Movehbsolute 2DM542 1
MC_MoveAbsolute
Aais —= Axis Done /—
GVL_2DM542 Absolute 1 Busy |
”PH Execute Commandiborted |—
GVL_2DM542 Position1 — Position Error —
GVL_2DM542 Velocityl — Velocity ELiarlE
GVL_2DM3542.Acceleration —Acceleratllon
= 2 GVL_2DM542.Deceleration —| Deceleration
D POUs | 38155 —lerk

B ariEEent | (8

Status —

HE - vER, 0B, oREE |

Figure 255 Motion control module
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EPNCIES X

TEEE 25

IhcHR - £ -S| wmE N
1A +-{} IoDrvEthercatiib A~ ODrvEtherCAT, =
= = {} sM3_Basic & SM3 Basic, 4.2.2
EARRIET B0 DataTypes
+ () Drivelnterface
=2 pous
+ 1) Commissioning
+ @ DriveBasic
& File Motion control additional instructions
+ -2 Managers
=2 PLCopen Master-slave linkage function block
+ -2 Additional
+-[2) Master/Slave Function Blocks
%[22 Single Axis Function Blods
. +- ) SimpleTest V.
< >
Mg ameE s o
ingle axis control function block

MEFRIHEE AHEANEEW B iRz EReERE N (n)

Figure 256 Function block

® The routine used is to control single-axis instructions
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BAEF
AT *A
itk a EW ESitl o)
icheatol| +h MasterfSlave Function Blods
E3icacd =-I2) Single Axis Function Blods
PEABTERT = Part 1
+[2] MC_AccelerationProfile
~[E] mc_Halt
~[2] Mc_Home
--[E] Mc_MoveAbsolute
MC_MoveAdditive
MC_MoveRelative
MC_MoveSuperImposed
MC_MoveVelocity
2] Mc_positionprofile
-[E] mc_power
MC_ReadActualPosition
E R ey
[ skt
METIHEE frNe=a=z (0] Bt R EREEHEA (n)
g =10)]

3 Add task configuration

® Double—click MainTask—Add Call
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Bl
M RE WA I# WE ek Rt IR ®0 #m
ia=a= =3 (=N RN R I | = |
BE ~ 2 X || P nNetworkConfigwation  JF] PLc_0Ms42 [ GvL_0Ms42 VB MainTask X
=5 EthercaT ~| =
=4 Device (AMB00-CPU1608TP/TN)
@ Device Diagnosis SR 031 ) |0
=% Network Configuration s [N x
g EtherCAT Confi P 8
sy i YRR e 2 /
- Bimczg . 25 - =B B
= €3 Application D =1} Application
@ cv_DMsa2 R pLC_20m
@ GuL_assess BfjEl (N t#200ms): fF] pLC_2HSS458
@ cuL_zsssss .
iy s I : =
) PLc_2DM542 (PRG)
PLC_2H55458 (PRG) — . .
% o 5358 (PRE) | +ﬂﬂﬁfﬁ|xgﬂ%ﬁfﬁ A we=id
POU
ETHERCAT.Ether CAT Task
ETHERCAT EtherCAT Task PLC_2DM542
& pLc_2DMs42 PLC_2HSS458
{3 pLc_aHss458 PLC_2+55858
& pLC_2HsS858
"3 SoftMotion General Axis Pool
[ +ieH _SPEED 10 (High Speed 10 Modue) HAsktamE
= [B] ETHERCAT (EtherCAT Master)
=[] _2Dms42_EC (2DM542-EC) METiEE file =00} WidaRTiEREEHE N (n)
B tnds (vis) pog = {00)]
=@ _zssiss e rssassE0) PROGRAM PLC_2HSS858
B andis_1 (axis)
= [ _2Hss858_EC (2H55856-EC)
B s _2 (Axis)
WE B
Figure 258 Add task configuration
)
4 Login to download and debug the program
Scan the master device
HE v 3 X | 30 networkConfiguraton [ Device x
=) Ether cAT - = -
“%] [ Device (AMB0D-CPU1508TR/TH) EREE e - - ‘ R - | 8 -
@ Device Disgnosis o /
=% Network Configuration 5 )
$ EthercaT config wHSIER i
2 LocalBus Config
- Bl pc B e = @ ®
=} Application PLCIEE =
@ cv_2omsa2 [ x
@ cvL_2Hssass PLCINR
@ cv_z+sssss ot e e ey e
i ez R = o Gateway-L (245 FEE: Al
] pLc_20mM542 (PRG) = [T Ams00-CPU160TP [0000.0058] [Cat=sakel] i
[#] pLc_oHss4ss (prG) P-Address:
BH] pLc_2+ss8ss (Pra) FENRE Iocalhost
=& nrmE
=g mainTask HE ::1';:
& ETHERCAT.EtherCAT_Task EEmE
& pLc_2DM542 EE-
8 pLc_oHssas8 brced [Ee
& PLC_2Hss858
"3 SoftMotion General Axis Pool R
[ HisH_SPEED 10 (High Speed 10 Module)
=-[MB] ETHERCAT (EtherCAT Master)
= [ _2oMs42_EC (2DM542-EC)
B s (Auis)
= [ _2+s5458_EC (2HSS458-EC)
B s _1 (pois) P
= [ _2+ss858_EC (2HSS858-EC) =
B s _2 (pois)

Login—Start

Figure 259 Scanning the master device
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ﬁ Ether CAT.project” - InoProShop(V1.3.2)
e RE OME T8 om0 wE O ORFE TR B0 EE

DS H S 8L A% %R IR - T &

. Bz (F5)
BE * 3 X 8;@ Network Configuration jF] PLC_2Dr1§42 x
=3 Ether CAT b Device.Application.PLC_2DM542

= %3 ] Device A (AMB00-CPU160STR/TN)
D Device Diagnosis
= %@ Network Configuration

MC_Power_2DM542
MC_Power

Statu 5

Q EtherCAT Config s bRegulatorRealStateé
Q LocalBus Config GVL_2DN['|54"2'ENABLE bDriveStar‘tRealStatef
=B rLc B8 I} Busy
=} Application [{Z1F] GVL 2DM542.ENABLET Er::g
@ cv_oomsaz 100 egulatorOn
@ cn_zissass GVL_2DM542.ENABLE
@ cvL_oHssa5s HDH
i
[ PLc_2DM542 (PRG) 2 MC_Reset_2DM542
[ PLC_2H55458 (PRG) = = It_eset
B pLC_oHssEsE (PRE) fode —Sais Done
- 1EmE GVL_2DM542.RSET Busy
=g MainTask [“Em Execute Error
)] ETHERCAT EtherCAT Task ErrorlD |- [smc NO E.-
] pLC_2DM542
&Y PLC_2Hss4sa 3 MC_Stop_2DM542
B PLC_2H35858 MC _Stop
3 "% SoftMation General Axis Pool Asis —= Aot Done
3 . HIGH_SPEED_IO (High Speed IO Module) GVL_2D"|'\.'-'I_?"42.STOP . EBrLrI::

® Figure 260 Log in to the device

® The connection status between the slave station and the master station
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wE

* B X

=5 Ether CAT

-

[l Device [FE#EE] (AME00-CPU1G0STR/TH)
@ Device Dizgnosis
= %@ Metwork Configuration
E-,.i EtherCAT Config
E-,,l LocalBus Config
= Bl rciBiE
=} Application [EE1T]
@ cvL_2oMs42
@ GVL_2Hzs4ss
@ cvL_2Hssass
fi) Emes
B PLC_2DM542 (PRG)
BF PLC_2H35458 (PRE)
hF PLC_2HSS8SS (PRE)
- rEmE
=% MainTask
] ETHERCAT.EtherCAT Task
] pLC_20M542
H pLC_2HS5458
] PLC_2Hs5858

"2 softMotion General Axis Pool
. HIGH_SPEED_IO (High Speed IO Module)
[®] ETHERCAT {EtherCAT Master)
[ _2oms542_EC (2DM542-EC)

W Axis (Axis)

Figure 261 Master—slave connection status

5 Enable device

GVL 2DM542.ENABLE

Avis —3

MC Power 2DNM542

MC Power
Status
bRegulatorRealState
bDriveStartRealState

il

GVL 20N 542, ENABLET

GVL 20542 . ENABLE

Enable Busy
Error
E 1D
bRegulatorCn rrer
bDriveStart

| [

%

- B
-
- A
- B3
— [SMC_NOE..|

Figure 262 Enabling device
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6 Back to zero mode

MC_Home _2DM542

MC Home
Ay —=) Axis Done —ENTg—
GVL_2DM542.Home Busy p=
111l C daborted fm ALS
IFl| Exe.cu.te ommarn orte
0 — Paosition Error
ErrorlD|— [smc NO E ..

7 Position mode

® Absolute positioning

MC_MoveAbsolute_2DM542 1
MC MoveAbsolute
Axis —= Axis Done _m_
GVL_2DM542.Absolute 1 Busy pm
JI]Elg Execute CommandAborted =
GVL_2DM542.Position1 50 -—{Position Error =
GVL_2DM542.Velocity? 10 — Velocity ErrorlD (— [sMC_NO E..
GVL_2DM542 Acceleration 100 Acceleration
GVL_2DM542.Deceleration 100 Deceleration
| 0 —|Jerk
| shortest — Dil’ection
Figure 264 Position mode
® Relative positioning
[
WC MoveRelative 200542 1
MC MoveRelative
Axis —=3 Axis Done —m—
GVL_2DM542 Relative_1 Busy p=
HHH e CommandAborted jm
GVL_2DM542.Position1 50 —{Distance Error
GVL_2DM542 . Velocityl 10 —{Velocity ErrorlD —
GVL_2DM542.Acceleration 100 — Acceleration
GVL_2DM542.Deceleration 100 — Deceleration
| 0 | —Jerk
(] Figure 23 Relative positioning
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8 speed mode
MC MoveVelocity 2DMS542 1
MC_MoveVelocity
Lo —= Axis InVelocity ——
GVL_2DM 542 Velocity 1 Busy = NS
H H Excaie Commandiborted
GVL_2DM542.Velocityl 10 —{Velocity Error = NS
GVL_2DM542 Acceleration 100 |—{Acceleration ErrorlDi— [SMC MO E...
GVL_2DM542.Deceleration 100 —{Deceleration
0 —lerk
current —DirEdiDn
Figure 24 Speed mode
MC Jog_2DM542
MC Jog
fis —4 i oy
Commandiborted = TS
GVL 2DM 542, Forward Errar b
HDH JDQFDF‘HErd Eerr|d |
GVL 2DM 542 Backward
HDH JogBackward
GVL_2DM542 Velocityl Velocity
GVL_2DM542 Acceleration [ 100 |—|Acceleration
GVL_2DM3542.Deceleration [ 100 |—|Deceleration
——C

Figure 25 JOG mode

9 Alarm reset

MC_Reset_2DM542

Ais —
GVL 2DM3542.R5ET

[l

MC Reset

Done
Busy
Error

Axis

Execute

Errarllx

—EE—
-

-

— [SMIC MO E...

Figure

26 alarm reset
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10 Stop the device

MC Stop_2DM542
MC Stop
Aaie —= Axis Done
GVL 2DM542.5TOP Busy f=
HHH Execute Error
GVL_2DM542.Deceleration Deceleration ErrorlDi—
[ 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

Sysmac Studio (64bit) — [m] *

M=) Project Properties

Project name New Project
@ Open Project

Author JH

&~ Import...
L Comment
Online
4 Connect to Device Type Standard Project
Version Control
|‘l‘,:|9 Version Control Explorer '-gﬂ Select Device
License Category Controller

E= License Device NJ501
Version 142

’7“Db0t System

M Open in Emulation Mode

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

E Auto Connect Project - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project G I[! S Il Tool

Whind

Multiview Explorer

-1
new_Controller 0 v | l |
hdl Configurations and Setup

Expand All
Collapse All

Wiite Slave Node Address

Compare and Merge with Actual Network Configuration

= Get Slave Serial Numbers
Output

Display Diagnosis/Statistics Information
Display Production Information

Displayv Packet Monitor
Display ESI Library

H Filter

Figure 271 Open the ESI
® C(Click on "This Folder"

236

Item nam Value

Model name

Product name
Number of Slaves
PDO Communicatio...
Reference Clock

Total Cable Length
Fail-soft Operation S...
‘Wait Time for Slave
PDO communicatio
Revision Check Met
Carial Numhar Char

Device name

~ Toolbox ~ 1
[ Terminal Coupler

Master 'l Servo Drives

Master

2 Input Keyword

1000 M Show all versions
Not exist li‘ NX-ECC201 Rev:1.2
1000 NX-ECC201 EtherCAT coup
Fail-soft operation I:I NX-ECC202 Rev-1.2

EI MNX-ECC203 Rew:17

N rhack ﬂ R88D-15ANOZH-ECT Rev:

Set a name for the master.

library

= Product name : NX-
r Revision : 1

Controller Status

ONLINE
ERR/ALM

192.168.250.1
RUN mode



Shenzhen Just Motion Control Electromechanics Co., Ltd

0755-26509689

ESI Library

L]

G3IAX-MX2-ECT
JAX-RY-ECT

Omron CNW-ECTx
Omron E3NW-ECT
Omron E3X-ECT
Omron EJIN-HFUC-ECT
Omron FHV T xe-x0o000
Omron FH-xo
Omron FOQ-MS12%-x-ECT
Omron FZM1-XXX-ECT
Omron GRT1-ECT_Ver2_0
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 RBED-1SANOZH-ECT
Omron RBED-1SANOAH-ECT
Omron RBED-1SANMOSH-ECT
Omron R880-15ANT0F-ECT
Omron RBED-1SAN10H-ECT
Omron R880-15AM15F-ECT
Omron RBSD-1SAN15H-ECT
Omron RBED-15AN20F-ECT
Omron RED-1SAN20H-ECT
Omron R88D-15AN30F-ECT
Omron RBED-1SAN30H-ECT
Omron RBED-1SMOTH-ECT
Oimeron RARN-1SMOTH-FCT-N2

Install (File} Install (Folder)
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® Put the device description file of JMC ECAT series into this folder — then close
Omron programming software

| 4 = | UserEsiFiles - O X
4 Fm #E EE [ 7]
u w ERIEE B x Eﬁ T #mems - @ e HewEE
@ £ HmT - Oas SEAL
fals BAE SHE e Ees  #FE Bt P paiEE
& B T i & EEnE .
R EEE e I3 iz
4 « Sysmac Studio » 10DeviceProfiles » EsiFiles » UserEsiFiles v U EEUse. P
A = ) R £ N
i BRERE —
I Desktop » 7l mC_2Hss V1,21 2019/1/21 14:07 XML 3% 318 KB
¥ T #
& o »
= BR »
O ihrelE »
Ether CAT
IMCEEEERTE
VMMORE
ol ool S ey
2 Mnalirhie o < >
14ME &R 1-HE 317 KB =

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

EollE=shs e L) - m] > B oier s x
4 R > mEIEE > FOEEED Internet > FIESEIRETDL o T ——
o
R EEEANEEEF g ST
[E—— EEERE 1Pv4 i TSR
ENESREAE XMC2.4G SHIEEEE:  Internet 1Pv6 I FRESENIR
LR == < WLAN (XMC2.4G) e E=E]
HisatiE): 01:12:31
SIRBIRIPREE SAERER:  EEmTImE == 100.0 Mbps
SoFERE b= ['BVEN] TRESE)..
[R——— /
gy EEFmEEmmE sEE
= E
BEET. BSOS VPN =i SaEmaETEA. -
. AL«
= e Bt — *::? — Bt
. =N
\mﬂ: 828 | ]
S EEE SEAED BEG)
SEsR
Internet BEIN
Windows Defender FIXEE E=wil(e]
Windows Mobile &5
AT5ME

Figure 274 Configure TCP/IP
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® Double—click the Internet protocol version 4 — set the IP address according to
the controller

W LA Eis #0 | Internet HHVEES 4 (TCP/IPvY) B X
HsE = =
EERMER: MEMETSIRTEE, WaERSHEER P28 S, FEENR
. ERGEBERGFEESN IPEE.
& Realtek PCle GbE Family Contraller
EE(C).. O EFEEE 1P HutHO)
MEEEﬁTﬂmE@ﬂ @ =R 1P H5H(S):
T Microsoft FEF~iE
134 1: 192 .168 . 250 . 2
T Microsoft FEAT TN AEE D | |
’:]?QOS FEEHE FRIEERE): | 255 . 255 .255. 0 |
& Internet #HUAEE 4 (TCP/IPv4)
O 4 Microsoft M EREEIEEENY BAFIX(D): | 192168 . 250 . 1
4 Microsoft LLDP HRVEEFHERS
a Internet #HUEEE 6 (TCP/IPVG) EFEEE DNS BESHEIHE)
- v
e s @ EFRES) DNS BESIBIHE):

—— P = 3% DNS BES0: [ - ]
£ R DNs BSE) |
fEEAERIHY Internet #1K. EHHUEEHA R ERSEDY, B
THEARHETIEENE HEE. . .

IpEhtiaEanaza={() =R

Figure 275 Set IP address

Omron software configuration

1. Open project

® Open Omron programming software—Open project—Open the ECAT routine just created
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Sysmac Studio (84bit) — [m] *

Offline

5 B Projects
. New Project E :

Project name Comment | Last Modified¥ | Created 1 Author 11
Import...

Online
4 Connect to Device

Version Control

ﬁ,:';, Version Control Explorer

License

B License

Remaining dates 180

~RobotSystem —

M Open in Emulation Mode

Figure 276 Open project
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2 Communication settings

® (Controller—Communication Settings

[B Auto Connect Project - new Controller 0 - Sysmac Studio (64bit) — m] ¥

Eile Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

1
g - cussia

Synchronize... Ctrl+M
bl Configurations and Setup Transfer.

Mode

Stop Monitoring

Set/Reset

Forced Refreshing

MC Test Run

MC Moniter Table...

CNC Coordinate System Menitor Table
SD Memory Card...

Controller Clock...

Release Access Right...

Update CPU Unit Name...
~ I X Controller Status -1

Security =

ONLINE 192.168.250.1

8 Pegonming | ERWAM  RUNmode

A rileer

Figure 277 Communication settings

® Select Ethernet communication
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Sysmac Studio (84bit) — [m] *

Offline

Connect to Device
P New Project 6

¥ Device

L e e Select the device to connect. Controller hd
&° Import... ¥ Connection type

Select a method to connect with the Device to use
every time you go online.

Online @ Direct connection via USB

© Direct connection via Ethernet
@ Remote connection via USB

B @ Ethemet connection via a hub
Version Control

l‘l}_, Version Control Explorer » Connection settings
: ¥ Operation after Connection
License = e

B3 License

Remaining dates 180

Robot System ————
[ [l Open in Emulation Mode Connect

Figure 278 Select Ethernet communication

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
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Auto Connect Project - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools

Multiview Explorer

~ 1
N
new_Controller 0 v

b Configurations and Setup

EtherCAT x [Eu
e Address|Network configuration

Master
EQD2
JAND_A
E0D3

X JAND A

Output

8 Pogamming

H Filter

Figure 279 Comparison and merge with physical network configuration

Auto Connect Project - new_Controller_0 - Sysmac Studio (64bit)

Window Help

nber of Slaves

¥ Communicatio...
zrence Clock

1l Cable Length
-soft Operation 5

Expand All t Time for Slave...

Collapse All

30

Y} communication... 2

ision Check Meth...  Setting
2l Nusmmhar Char N rheck
vice name

ta name for the master.

Write Slave Node Address
1 ‘ompare and Merge with Actual Network Configuration
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library

Apply physical network configuration

Fail-soft operation

s
times
= Actual de

> I'x

Toolbox ~ 1
L —
All groups
rminal Coupler
Il Servo Drives
Input Keyword
M Show all version:

MNX-ECC201 Rev:1.2
NX-ECC201 EtherCAT coupl

D MX-ECC202 Rev:1.2

D MNX-ECC203 Rev:1.7

ﬂ R8BD-1SANO?H-ECT Rev

Model name : NX-Et
Product name : NX-
sion : 1.2

Controller Status

ONLINE
ERR/ALM

192.168.250.1
RUN mode

File Edit View Insert Project Controller Simulation Tools

Multiview Explorer

new Controller 0 v
= I_II Master

E002

(M
- E002
(M)

> BT

Output

H Filter

JAND_JASD-XX-EC Rev:0x20190430

JAND_JASD-XX-EC Rewv:(»20190430

Window Help

TizE
Master
Product name Master
Number of Slaves 2

PDO Communicatio... 1000
Not exist
1000

Device name
Model name

Reference Clock
Total Cable Length
Fail-soft Operation S
'Wait Time for Slaw 30
PDO communication... 2
Revision Check Meth...
Zarial Numhar Char N rherl
Device name

Set a name for the master.

Fail-soft operation

> I'x

Toolbox ~ 1
Browps ]
E T

[1 Terminal Coupler
Il Servo Drives

Input Keyword

M Show all versions

MX-ECC201 Rew:1.2
NX-ECC201 EtherCAT coup|

D MX-ECC202 Rev:1.2
EI MX-ECC203 Rev:1.7

R8BD-1SANOZH-ECT Rev:

Product name : NX-
Revision : 1.
.

Controller Status ~ 1

ONLINE

192.168.250.1

ERR/ALM RUN mode

Figure 280 Applied physical network configuration
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4 Axis parameter setting

Offline—Motion control axis—Axis setting—Add—Motion control axis

Auto Connect Project - new_Controller_0 - Sysmac Studio (84bit)

Insert Project Controller Simulation Tools

Multiview Explorer

~ 1
new_Controller 0 v
b4 Configurations and Setup 002
JAND_JASD-XX-EC Rev:0x20190430
EOD3
JAND_JASD-XX-EC Rev:0x20190430

Output

B Filter

Master
Product name Master
Number of Slaves 2
PDO Communicatio... 1000

Not exist

Model name

Reference Clock
Total Cable Length 1000
Fail-soft Operation S...  Fail-soft operation
Wait Time for Slave. 30 H
PDO communication... 2 times
Setting <= Actual de...
MA rhecle
Device name
Set a name for the master.

Figure 283 Add motion control axis

5 Axis assignment

double click MC Axis000 — axis basic setting

axis number:
axis using: the axis is used
axis type: servo axis

JMC driver’ s communication axis number

output equipment 1: the relevant driver’ s name
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Toolbox ~ 1
L —

[ Terminal Coupler
Il Servo Drives

Input Keyword
Show all v ns

NX-ECC201 Rew:1.2
EtherCAT coupl

E MNX-ECC203 Rev:1.7

EI REBD-15AN0ZH-ECT Rev:

Model name : NX-Et
Product na
Revision

Controller Status

ONLINE
ERR/ALM
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RUN made




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

Auto Connect Project - new_Controller_0 - Sysmac Studio (64bit) - O x

File Edit Wiew Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v

b Configurations and Setup

erCAT Axis number
Axis use
Auis type
Feedback control
Input device 1 Channel
Input device 2 <Not as > Channel
Input device 3 Channel
Qutput device 1 R Channel
Qutput device 2 Channel
Output device 3 5 > Channel

p Detailed Settings

Output ~ I X Controller Status -1

OMLINE 192.168.250.1
ERR/ALM RUN mode

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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Auto Connect Project - new_Controller_0 - Sysmac Studio (64bit)

File Edit Wiew Insert Project Controller Simulation Tools Window Help

Multiview Explorer ~| Toolbox

3 = /0 Map RO S gs
new_Controller 0 v -

b Configurations and Setup
% EtherCAT Axis number

Feedback control
Input device 1 Channel
Input device 2 <Nof = Channel
Input device 3 Channel
Qutput device 1 R Channel
Qutput device 2 Channel
Output device 3 <Noif > Channel

p Detailed Settings

Output Controller Status -1

OMLINE 192.168.250.1
ERR/ALM RUN mode

Fig 27 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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Auto Connect Project - new_Controller 0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer ~ Toolbox

new_Controller 0 v Huy v
1 b

b4 Cenfigurations and Setup

Linit nf disnlaw M noleea & mm S um ® nm @ degree @ inch
Command pulse count per motor rotation 10000 EEE
Work travel distance per motor rotation il pulsefrev

Number of pulses [pulse] = command pulse count per motor rotation UDINTL, - | ictance [Unit of display]

Work travel distance per motor rotation [LREAL]

Qutput ~ B X Controller Status

ONLINE 192.168.250.1
ERR/ALM RUN mode

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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Auto Connect Project - new_Controller 0 - Sysmac Studio (64bit)

Multiview Explorer

new_Controller 0 +
b4 Configurations and Setup
AT

¥ &% EtherC
L1 Me : JAND_JASD-
L - Node2 : JAND JASD-
B = CPU/Expansion Racks

<Search>

Home input signal [J5eZ-phase inpul as home

Homing start direchion [Positive direction
& /O Map Home input detection direction
¥ [ Controlle ~

Operation selection at positive limit input [FEverse tum/im
Operation selection at negative limit input 'everse turn/im

Home pr ity signal e e
L[} Operation Settings
gF Built-in EtherNet/IP |
¥ i Motion Control Setup mit input
¥ £ Axis Settings

Z-phase input

Jnnnnnnnnnnnnnnnnnnn

| | e limit input
L #§ Axes Group Seftings
&" Cam Data Settings
[ Event Settings Output = . . — T « I % Controller Status = 5 10
W Task Settings

ONLINE
8 Pogenming | ERRAM  RUNmode

192.168.250.1

H Filter

Figure 287 Origin return setting
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Program control

After the above configuration is completed, we can control the motor operation through
the PLC program, and we can judge whether it can be enabled by the status bit
MC Axis000. DrvStatus. Ready. To avoid the PLC running first, the communication has Not
been configured, which eventually cannot be enabled.

MC_Axis000— Axis ————— Axis|—MMC_Axis000
MC_Axis000.DrvStatus.... =8
| | |71 Enable Status
Busy |— &iA TS
Ermor [— &iA 35
ErrorD [— &iA 25
1 ElEhaes
MC_Home
MC_Axis000— Axis Axis —MC_Axi<000 _
HE EE=HES
I T I Execute Done O

Busy|— &4 &5
CommandAborted (— &4 #55
Error|— &4 255

ErroriD|— & A 255

2 ERTER
MC_MoveAbsolute
MC_AxisO00— Axis ———

Axis =M _Axis000
fima=ql
{11 Execute Done

BiF{iE1— Position Busy—

BiFEE—|{ velodity Active |- &4 5

-7
e
&R — Acceleration CommandAborted [— &4 #5F
EnEE— Deceleration Error |~ &0A 258

R

S TFE ek EmorlD|—&iA &8

_eMC_DIRECTION# m.__—|Direction

b

2 FE—{ BufferMode

fi

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

[ ]
Xt RE OWE I8 wF 8 % !
REY o - "

Wi L

{ZB(L):  SystemRepository ——— Pv | RiEREE..
(C:\ProgramData\CODESYS\Devices

FEMERE W
|i"'£ﬁﬁﬁi%'%‘q’%“'\])‘\%}?%%ﬁ??ﬁ%-- Vendor: | < ERHAR> v THED..
£ =N 7% b=pa iz
+ g

+- [ pLc

+- @ softMotiondfzh

+ [ mips

%% [Drous
[B A= - iR oBaE

e 7T wraro TRV SRR TEEREET v

Figure 289 Install device description file
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® [nstall the master station and slave station device description files

separately

o =zasEt
€ 5 v
g

A oEm

Hig v

> #@ OneDrive

"1 IMC_2HSS V1.2

v O eERE =
. || PCSM-MC100EC.devdesc

> 3D we

> [l Desktop
> [E wum

> = BR

5 bra =

> ¥ TE

> b Ex

s iy 08 (CY)

> install (D)
5 um software (E:)
¥ = file (F)

- v

» IWFEEE » file () » CODESYS » Ether CATHRE

x

v O EE'Ether CATHE" P

v M @

S

ZAHM F

2018/12/20 18:22
2018/12/10 15:59

XML =i
XML =i

308 KB
82 KB

—

HE(N): | PCSM-MC100EC. devdesc

.| |EtherCAT XMLiZSEAESEY v
FI7HQ) B

Figure 290 [] Install the master station and slave station device description files separately

® Waiting it’ s installed automatically

=Bk »
fa'B(L): | System Repository e 3R T (Eb..
{C:\ProgramData\CODESYS\Devices)
TEANTEHEIE
FEEGE TR S VEENENE. . | Vendor: |<2BEER> v T (D-.
=R =) -~ (L)
ﬂj CODESYS SoftMotion Win V3 35 - Smart Software Solutions GmbH 24
Iﬁ CODESYS SoftMotion Win V3 x64 35 - Smart Software Solutions GmbH
[ pesm-mc 100EC | Shenzhen YMMORE CTRL.TECH.CO.,L
ﬂj CODESYS Control RTE V3 35 - Smart Software Solutions GmbH %
< >

= €% F:\CODESYS'\Ether CAT{HIFE \PC5M-MC 100EC. devdesc, xml
& Device "PC5M-MC 100EC” installed to device repository.

Shenzhen VMMORE CT

FERER ...

Figure 291

install automatically
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Shenzhen Just Motion Control Electromechanics Co., Ltd
@ EEE X
{ZB(L): | System Repository w MR E (El
{C:\ProgramData\CODESYS\Devices)
RS (0
FEFERE PHAETRENFRE.. | Vendon | < EpiH > v TR (D
== A ENFL (W
— - [ shenzhen Just Motion Control Electromechanics Co, Itd - 2HSS Slaves =
- (] [Hs5458-EC
[} 2+ss8s8EC
+|ﬁ STOEBER. AMTRIEBSTECHMIK GmbH _Co. KG - Antriebe hd
£ >
= €% F:\CODESYS\Ether CAT{HFE \IME_2H5S_ V1. 2.3ml
¥ Device "2H55858-EC" installed to device repository.
----- ¥ Device "2HS5458-EC" installed to device repository.
1= =200

Figure 292 after installing

Create a project

o CODESYS — Od »

it HEE OME IE wmE OTIE OBX IE B0 R

8= | | dd 27 | -0 | E4 |

HE ~ 3 X Bl E&m x ~
|

i

= IFIENH
[H MPLChITHIR..

BiE TR

i=x

Fig 28 Create CODESYS project
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Shenzhen Just Motion Control Electromechanics Co.,

B wa1e X

HEEC): N, 1R

LT FRIENEE \ = 'E E | o
ETRE %ig%ﬁ% I#bm THIE

B & TP

AR ER
ST

BE—EE . — 1 EAB— EREEPLC_PREEITHE |

EFR(N):  [Ether CATHIFE] |
{aE (L): |C:‘n,leers‘n,Z?‘ElDI\Deskb:p‘n,CDDESYS‘n,Eﬂ'uer CAT V|

fRSE BNIH

Figure 294 create a standard project

® select device and programming language

wELRE X
HEERIRFARTETE - FOSHEFETREATET SR

- -AEE e MTHE
-JEFPLC PRG, EEINTISEAIES
B TS B200ZEE—RIEFFPLC_PRG
- SIS MR IR AR T -

wE(D): PCSM-MC100EC (Shenzhen VMMORE CTRL.TECH.CO.,LTD.) w

. CODESYS Contral RTE V3 (35 - Smart Software Solutions GmbH)
PLC_PRGTE:  |cODESYS Control RTE V3 x64 (35 - Smart Software Solutions GmbH)
CODESYS Contral Win V3 (35 - Smart Software Solutions GmbH)
CODESYS Contral Win V3 x64 (35 - Smart Software Solutions 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 SoftMation Win V3 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win V3 x64 (35 - Smart Software Solutions GmbH
PC5M-MC 100EC (Shenzhen VMMORE CTRL. TECH.CO. LTD.)

Figure 295 select device
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Add device
® Device (PC5M-MC100EC) right click — add  device — select
EtherCAT Master SoftMotion — add device — close
L) v 2 X | [ Emes X
=i AmEl
=i Devi C) EF: |Eﬁ'1erCAT_Master_SoFH'“'loﬁon
= LC B4R ehiE:
= Application ® EHhmEE BB s O EERE
iy s=ms
B¥] pLC_PRG (PRG) [EHEREPHASTRENERER... | BER: | <2 -
- 6 smE 8 P Ex m
= @ MainTask = m U REA=TE
8 PLC_PRG T AN CANBUS
'i!. SoftMotion General Axis Pool = I}E Ethercat
=g 3
ﬂj EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.11.0 EtherCa
ﬂj |Eﬂ'1erCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.11.0 EtherCal

2 %5 [ rous

(B &R o R BE hs |

4 = EthernetlP

+- Wil Modbus

+ - B profibus

+. § SERCOSIII

+- BB LR RS

<

M Al [ ETHaEks (REE) Dﬁﬁﬂﬂﬁ%

m FFE: FEtherCAT Master SoftMotion
EEF: 35 -Smart Software Solutions GmbH
#H: E
BE&E: 3.5.110
- 5-3 ]

#Eik: EtherCAT Master SoftMotion

Bk & e R

Device

@ (IHEOTAN. SrLESnERaEs—BirTa. )

i

Figure 296 add device
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® Right click of EtherCAT Master SoftMotion — add device — select 2HSS458 EC —

add device — close
e > 3 x|

e s

=G AmE1
=[] Device (PCEM-MC 100EC) E3:
= B rLc iBig EhiE:
= 3 Application @uEE  OWNGE  (kbEE OBFEE
i e
W) PLC_PRG (PRG) [EAESE T & AT | R | <2 EREE> ~
- rEmE . »
= @ MainTask = ﬁ ﬂiﬁ"—iﬁf
@ EtherCAT Master_SoftMotio = nﬁEIﬁercat
8] pLc_p T
() EthercAT Master_Sofftotion (EtherCAT Mas +--[_J ifm electronic - ifm electronic EtherCAT Devices
. SoftMotion Generaflitkis Poal +

|l Panasonic Corporation, Appliances Compary - ASB
+--[ 0l Parker Hannifin - Parker Servo Drive 1M
+- [l Parker Hannifin - Parker Servo Drive 15

=+ [ Shenzhen Just Motion Con ctromechanics Co,./td - 2H55 Slaves
[ 2Hssas8-EC

[ 2Hsssss-EC

=/~ [l STOEBER ANTRIEE!
|.. s164D6-Doublesx_

. SI61D&-SingleAx-FSoBy SoftMation

. SI61D6-SingleAax-FSoE_SgftMotion_Hires

. 5I6-1DG-SingleAx_SoftMoti

. SI6-LD6-SingleAx_SoftMotion

.. SI6_LD6_Doubledx_FSoE_So tion

.. SI6_LD6_DoubleAx_FSoE_SoftMo¥on_Hires o

HMIK GmbH Co. KG - Antriebe

£

[M#EERlE O rirals (RRE3) [ 2rgiies

(i HF: 2HS5458-EC
EE®: Shenzhen Just Motion Control Electromechanics
#: i
BE&: Revision=16%20181011
BE®: 2HS5458-EC
$Eik: EtherCAT Slave imported from Slave XML: JMC_2HS5_V1.
2H55458EC

Bk w & fEARFATSEEN
EtherCAT_Master_SoftMotion

& IHBEOHRN. SREShEREgEs— BirTa- )

< >

52 &% |7 rous i

I

Figure 297 select device
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® 2HSS458 EC right-click — add CiA402 axis of SoftMotion

PLC_PRG (PRG)
- @ smE
=& ManTask
&) EtherCAT_Master_SoftMotio
&) ric_pre
= (@) EtherCAT_Master_SoftMotion (EtherCAT Mas

C (2

3

J | 255458 _EC (2HSS453-
Axis Po

2 SoftMotion General

<
i [Yrous

EECEG S

Figure 298 add CiA402 axis of SoftMotion
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Parameter setting

Double—click 2HSS458 EC—Enable expert settings—Expert process data

[ _2155458 EC x
|mﬁ iyt

N it
|§§zmﬁ§m PR

EtherCATHE
paxizat ot
BapEH iEEDC DC-Synchron ~
EtherCAT JORRS BA BT AL
EEzE
BRREEL
5=} @ FEETAE  x1 v 4000
O AAEX 0
ik
[ BRREE1
BEETE 4000

AFEEX o

EtherCAT ~

Joidict]

JEHRRTiE] C1s)
Tl (1s)

JEHRRLiE] C1s)
bl (1s)

BaeE E2la
DCEFF BTiEH] : AEtATEpC
E=m]
1RA
[OF-&]
O B BRI ¢ 400 tx0012) & 1001 B

FRIEEFFD 400 0134}
B> (2590 ADO (H7s3E)) 1620 -

Figure 299 Enable expert settings

® Check the PDO allocation and PDO configuration in the download
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@ anssasaec x| -
L | A EEE: & At (A RE X iR |
[ES— SMo b =R FOOBIf%: _

o 0 EPEIL 3l ENE S = SM
HRsE 1 [fE# 150 70 P W 2]
z 1651601 17.0 RuPdoMapping
BEhEE 3 1651602 22.0 RxPdoMapping
N— 1621603 17.0 RepdoMapping
161a00 110 TxPdoMapping M 3
W 1651401 9.0 TxPdoMapping
1621802 40 TePdoMapping
ZR 1651403 16.0 TxPdoMapping
PDOTIAR ( 16%1C12) : < i A RE X ¢ L3 e TR |
4] 161600 PDO 1% (16=1600):
[ 16%1601 =3 o ED £ i)
[ 161602 T676090:00 20 0.0 controlword UINT
[ 1651503 1656060:00 10 20 op_mode SINT
162607A:00 40 3.0 target_positon DINT
16£6088:00 20 7.0 Touch_probe_function UINT
16260FE0L 40 9.0 physical_sutputs UDINT
16260FE:02 40 13.0 bit_mask UDINT
170
T#
00 T FDOFIE MIEENIE POOMER

Double—click SM Drive GenericDSP402—SoftMotion: Zoom/Map—Change 16#10000 to

Figure 300 Expert process data
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] _2Hss45s EC 4 SM_Drive_GenericDSP402 X |
ra

SoftMotiondfizh: B/ ﬁ%ﬁ%rﬂ

SoftMotiondflZh: 4R ALET

SoftMotionflEzhEE : i

SM_Drive_ETC_GenericDSP402: IfO

B

B8 <=>BE

R Hi%eh <= iehitis

FENHLE <=> ERAHET

Rt
i BahRist
- ik
I RS PRkl Hit #A
— status word (in.wStatusWord) 16#6041:16#00 "%IWD"  UINT
T o actual position (diActPosition) 16#6064: 16#00 "%ID1 'DINT
actual velodty (diActvelocity) 16#606C: 16200 " "
actual torque (wActTorque) 16#6077: 1600 " "
Modes of operation display (OF) 16#6061:16#00 '%IBZ 'SINT
digital inputs {in.dwDigitallnputs) 16#60FD:16#00 "%ID2 "UDINT'
Touch Probe Status 16#60B9: 16500 " "
Touch Probe 1 rising edge 16#60BA: 16200 " "
Touch Prabe 1 faling edge 16#60BB: 16#00 " "
Touch Probe 2 rising edge 16#60BC: 16#00 " "
Touch Probe 2 faling edge 16#60BD; 1600 " "
Following error (AG32) 16#60F4:16#00 " "
Hilt :
IEE R pR==Eal it A
ControlWord (out.wControlWord) 16#6040:16#00 '%QW0"  'UINT
set position (diSetPosition) 16#607A: 16500 "SeQD1'  'DINT
zet velodty (diSetvelodty) 16#60FF: 16%00 " "
set torgue (wSetTorque) 16#6071:16#00 " "
Modes of operation (OF) 16#6060:16#00 '%QBZ  'SINT
Touch Probe Function 16#60B8: 16 %00 '"%LQWS  UINT
Add velodty value 16#60B1:16#00 " "
Add torque value 16#60B2:16#00 " "
Digital outputs (AG37) 16£60FE: 16501 '%0OD3  'UDINT'

Figure 301 zoom/map
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Programming

1 Set homing parameter

® Double—click 2HSS458 EC—Startup parameter—Add

[ _2Hssa58_EC x

i

gk R0 (4 E U MRR & B3 8 B

EHITEHIE

pUE 36

BihEdh

EtherCAT I/ORMLET

iT = &5l EfR & frieE MEEE, MEH MESEE, MEkT
1 16#6060:16%00  Modes of Operation 8 8 F ]
W@ ERTREER
=31 7551 E#R frd R i ~
16#6086: 16500 motion_profile_type R UINT 16#0000
16#68087: 16=00 torque_slope RW UDINT 1600000000
16#6088: 1600 Torgue_profile_type RW UINT 16#0000
+- 16#608F: 16500 position_encoder_resolution
+ - 16#6091: 1600 gear_ratio
+- 16#6092: 16500 feed_constant
16#6098: 16700 home_method RW USINT 16700
= 16#6099: 16200 home_velodty
116#01 home_switch_velocity RW DINT 1600000000
116#02 home_zero_velodty RW DINT 16#00000050
16#609A: 16=00 home_acceleration RW UDINT 1600000000
16#60B0: 16700 Position_offset RW UDINT 16+00000000
16#60B1: 16500 Velocity_offset RW UDINT 1600000000
16#6082: 16=00 Torque_offset RW UDINT 1600000000 e
EFF home_method
FE3l: 182 0 3 i8: 0 > EA
== O=Ti#A

Fig 29 Add start parameter

260

T
0

=4
Modes of Operation



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

(7] _amssase_EC x

I
. 1/ & Th (4 RE K W ¢ LB s TB
%iiﬁﬁﬁliﬁl iT =351: 731 EfR L= ikl WREE WERH mESE, M7 =T I
1 16#6060:16%00  Modes of Operation 8 8 O B a Modes of Operation
s l/
BENES
EtherCAT IfORRET

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

[[) _2nssass_Ec x [[#] PLc_PrG

£ kR REE MR+ BIB 8 T
E3iEsE ir =: F&5| EfR = frkE  WEsE, NED NP, MBkT T EE
1 16#6060: 16200 Modes of Operation 8 8 O O 1] Modes of Operation
T EE 2 | 16#6098:16#00  Jhome_method 0 8 O O 0
3 | 16#609%:16201  |home_switch_velocity 0 32 O O 0
BEhEH 4 16#609A: 16500 home_acceleration 0 32 O O 0

EtherCAT [JORRET

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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[ _anssase ec x| fif] PLC_PRG

i &R iRE KMk o+ L3 8 TR
EEE i #=31: F&Fs| ot =] HkE MESE EY mESHE, MEkT T EE
1 1626060: 16300 Modes of Operation 3 3 O O 0 Modes of Operation
JREEEE 2 16#6098:16%00  home_method 1 3 O O 0
3 16#6099: 16501 home_switch_velocity | 4000 32 O O 0
BEnEE 4 166094 16200 home_acceleration 40000 32 ] O 0

EtherCAT I/ORSLES

Figure 30 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 function to
start the zero return and the motor runs. After reaching the corresponding limit switch,
the motor stops and the position is cleared to 0.

MC Power 1
MC Power
SM Driwve GenericDSP402 —nxis B Status
bERegulatorRealState —
GVL_EtherCAT.Enable bDriveStartRealState —
HPH Enable Buay —
Error —
GVL._EtherCAT.Enable ErrorID —
[| P[I bRegulatorOn
GVL_EtherCAT.Enable
HPH bDriveStart
MC Home 1
MC Home
5M_Drive_GenericD5P402-Jjﬂxis - Done
Buavy —
GVL_EtherCAT.Home CommandAborted —
HPH Execute Error [~
—Position ErrorID—

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
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GVL_EtherCAT.Enable

SM_Drive_GenericD5P402—Jjﬁxis

{2

GVL_EtherCAT.Ensble

{2

GVL_EtherCAT.Enable

{ef

GVL_EtherCAT.Absolute

SM_Drive_GenericDSPﬂﬂ2-Jjﬁxis

{=[

GVL _EtherCAT.Relative

GVL_EtherCAT.PFosition —Position
GVL_EtherCAT.Velocity —Velocity
GVL_EtherCAT.Acceleration —
GVL_EtherCAT.Deceleration —j

SM Drive GenericDSP402 —SAxis

{=f

GVL_EtherCAT.Fosition —Distance
GVL_EtherCAT.Velocity —Velocity
GVL_EtherCAT.Acceleration —j
GVL_EtherCAT.Deceleration —j

MC Power_1
MC Power
- Status
bRegulatorRealState
bDriveStartBealState
Enable Buay
Error
ErrorID
bRegulatorOn
bDriveStart
MC MovelAbsolute_1
MC MowveAbsolute
- Done
Busy —
CommandAbhorted —
Execute Error —
ErrorID
Acceleration
Deceleraticon
—|Jerk
—Direction
MC MoveRelative 1
MC McowveRelative
- Done
Busy —
CommandAborted —
Execute Error
ErrorID
Acceleration
Deceleration
—|Jderk

Fig 31 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
5M_Drive_GenericD5P402-Jjﬂxis B Status
bRegulatorRealState [
GVL_EtherCAT.Enable bDriveStartRealState —
HPH Enable Busy —
Error —
GVL_EtherCAT.Enable ErrorID—
HPH bRegulatorin

GVL_EtherCAT.Enable
HPH bDriveStart

MC MoveVelocity 1
MC MoveVelocity

SM Drive GenericD5P402 —Axis InVelocity
Busay —
GVL_EtherCAT.Velcoccitymode CommandAborted —
HPH Execute Error —
GVL_EtherCAT.Velocity —|Velocity ErrorID—

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 GenericD5P402 —Anhxia - Buay ——
Command&borted —
GVL_EtherCAT.JogForward Error
[| |] JogForward ErrorId—

GVL_EtherCAT. JogBackward
[| |] JogBackward
GVL_EtherCAT.Velocity —|Velocity
GVL_EtherCAT.Acceleration —|Acceleration
GVL_EtherCAT.Deceleration —Deceleration

—|Jerk
MC Stop_ 1
MC Stop
SM Drive GenericDSP402 —Anxis a Done

Buavy —

GVL_EtherCAT.S5top Error [—

I]Pl] Execute ErrorID —

GVL_EtherCAT.Deceleration —Deceleration

—|Jerk

Fig 32 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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[ _ssassECc  [hF PLcp
1 attribute 'gqualifi
= 2 VAR GLOBAL

2 Enakle : BOOL :

4 Home : BOOL :=FLLSE;
5 Aksclute : BOOL :

2 Absclutel @ BOOL :

7 Belative : BOOL :

2 Velocitymode : BOOL :
5 JogForward : BOOL :
1a JogBackward : BOOL
11 Beset : BOOL :=FLLSE;
12 Stop : BOOL :=FLLSE;
13
14 Position : LEREAL :
15 Positionl : LREAL
le Distance LEREAL :
17 Velocity @ LEEAL :
12 BEeoceleration: LREAL :
15 Deceleration: LREAL :
20 BeadPosition :
21 BeadVelocity :
2Z]  END VAR

Fig 310 Set global variables
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EtherCAT communication operation routine based
on Panasonic controller

New Project

W VI GRT

TP =FHu wEIH
DEHag9ye R E@EcadIl 22lig e &0 8H.
mEHE

20| Bmes XA

- WA

FPWIN GR7

= s

<SEEEE]
M3Ether CAT. fpx
Mz EtherCAT 1. fpx

By OgrosRFER

Fig 311 New FPWIN project
® Open the software FPWIN GR7—Project—New—Select CPU Unit and Motion Control
Unit—0K
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il FPWIN GR7
WP EHu B

N FEEEEEYT T XYL

HR P IEESEE.

Sk L x|
%o | EXpes 3EY ~
PLOHIZEIE

Fp7 - |FP7cPs
FP-X FP7 CPS31E
FP-xH FP7 CP531
FP-X0 FP7 CPS4E
FP SIGMA FP7 CPS3E
FPOH FP7 CP53
FPOR. FP7 CP521
Fp2

FP25H

MiRfEERiEE

Fig 33 Select CPU unit and motion control unit
® C(Configure I/0 mapping

il =55 - FPWIN GR7 - [PB1]

A TEp £8e =RESs TBo Srvw BRe 2o Bdo TEp [ #lo 20w e
DEHSY - b LREECRLA S F BN ¢ £ P  FEEC \§§Nﬁﬁﬁm
=l cPUERZEP)... CPUBEERE ——
?;ﬂ| i Sich - I— ﬁi%ﬁﬂﬁ;ﬁf&ﬁmm wﬂﬁslﬁ |
=) BESE] SRIORLREV.. PIEsCURE |
C-i@ PLC[FP7 CPS41E] L RERRIEEY M. PIEET-LANIRE
: . FIEEE(0).. FIPEFImEE
HTPEFime=s
e )
2 Etherlet/ PR E

. T8 T:PBI(0ZF)
LDy —ERIERHTE

Fig 34 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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W jomsnaE I X
AR Bt [ 30]a ERAERER: [ 0.00|M8
1A )] . =_ - ke e,
TR | |Eow  [2aV0C somsan [ 0o)A
yEscrim) | | FRER | FEA v Figafes | 30)a FIFTRER: | 0.00 |18
i R BEh A A [ 5| #is-1800)
TCIEE [ENCID] bt Fﬁ'l%i@'
R I
icii LIS i _ e LB Qs
0 | e B | —
E L BT FP7 CPUZATT v B [\
2
0 s fAdiEES: o
O 4
E 5 T T IEE
]
O = FAF=No. D (0 - 502)
8
B 155 0-129
o fittiF ©0-129)
[ 12
[ 13
[ 14 S TE
0 15 I
O O semis AT
Ot rmimAREUORIETH &
| |
| |
| BEREG | RIEEO ALK PGREIR) | TEIFRM | VELO

Figure 314 selecting unit type and unit name — slot NO.0
® [ ] Slot NO. 1 "Product Number" — enter the unit selection, select the unit type
and unit name
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[ WK X
HERE Y R B EABAETER: [ 12|ve
sFRECRieR | BT (2DC 4 SRS [ 02|A
SEsCRER) | ST | TeE - BigEER: [ 28 )A HEERTR: [ Lo0|ve

{1 BT B A [ 5| 3bs-1s00)
BT [1BNo.1] X Fgﬂﬁgi(&)
s
RN RS BT Bk
O o ool ¢ R v e
| - BRI 1eph v A ET
2
0 3 FAREES: 0
1 4
E : HRIEEE
O #FFNo. ©-511)
g S ©0-129
o Sy ©-129)
0 12
0 13
] 14 5
[ 15 20
O s O] izssmig e w8
Clisizsmiaode/cRIg S
I I
! |
|| #EEEE | EREEO BE PCEEIR) | | EEZRM | YMALD
|

Fig 315.Select the unit type and unit name—-Slot NO. 1
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Wl yomsnsE x
R AR Bkt [ s0]A ERBAERER: [ 120|MB
i BICTHER) ERE 24V DC ~ btk A
R EE) 215 : = ST 0.4
FEsChER | RS [T v digowse: [ 26]a FSERES: | 120|ve

PRETESHEE: [ 5] #ks-1m0
ARER AT

i, ERES  ERER e WA ORE BW R . EERR EH FRE =
| ® 0 [AFP7CPS4IE  |FP7CPUEST ] g4 | | zo0ma |

[0 1 AFPPMCISEC  JEEhieHITT 163 10 1 1 p 180mA @
0 2

0O 3

O 4

O s

O s

0 7

O s

R

O 1w

O 1

[ 12

a 13

1 14

O 15

O

BFEEO | | EREE0 B PLCERIE) | | SRR | | O

Fig 35 Select complete
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Use CMI software to set the parameters of the

ax1s

1 New Project

® Open the software ,Control Motion Integrator—new create

C:".-: Motion Integrator
B SEE BTV EEHO @R S3e EZ8H)

IS 3% (@ M D e (9
prgzii) » 0 x

=IEFEE] Control Motion Integrator
- SHHEE

- FSSHRE 1P, | FE (N
L1348 o "

s e | IFZE (0)
HEENSEEAT

BRI E | BEETFE (U)

MCERETE

EtherCATEEEZE

| B (B

Fig 36 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 Maotion Integrator

WAHE) SREE) BTV EH0) FED SHE) £3H)

DEEHMSY i@ e (Y _ide_ (7.

brgis ] v X -
= HEF&HE] =
EREE
=-EESHEE ETEEE(S) FPTiSRHEFIET 16584 AFPTMC16EC) ~
U1 Y ik
CfeHEERE
H-{IEERSERRE
BEEEaE ,,#"' .
VCEESE []01-16 MO 02 03 o4 U5 []06 []07 []o8
EtherCATIEERE [Joe [J10 []M []12 []13 [J14 []15 []16
[]o1-08 [Jo1 [J02 []03 []o4 []05 []06 []O7 []08
EsmaE BE© || mE©

Fig 37 Select Motion Control Unit

® Vhether the axis should be interpolated;
interpolation group,

add the axis to the
confirm
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Contral Motion Integrator
XHE) ®EE 2RV EHO) #ED SEEP) ZEEH)
DS A8 @l M P ide 9
et hal PETeE— - o x
EMEEREHITRME S EN SRR REE T,
5 ENE
13 =
28 E: | ===
Ere) 15
4 25
s# 3
E
L] =
= H3
-] b2z =3
B
] =
e &
| o=
= #He
£ b2z =1 -
(%o |[=e |

Fig 38 Interpolation group

2 Add ESI file

® Double—click EtherCAT communication settings

Control Motion Integrator
X{HE) R|REE) 2RV TEO BRO STE) EHEH)

DS H%N%_ DB X (Y _ige

= REFRHA)

T
E|ENRE
EEMRE

BEETEE

ORHERE

- IBEIIERETE

SIBESIAE /
MCERZE

EtherCAT&{Z=E

Fig 39 EtherCATCommunication settings
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® Enter into EtherCAT Configurator—Press the file —ESI manage

B EtherCAT Configurator [-] - o *
|2 | 27 RE 2l =R
= 17 Ccui=0 !
o &% Cuies .
H 2an =
o &8s FPTISDRNMT 1612
NBERIPSANS 2amms) 500
foe. 23 2o
ESINR
el [T ) wowa |
. "||“ -”
as =Rt =R a8
£ FPTETMBT 1688
= AFPTMCI6EC
L] Panasonic Industrial Devices SUN
s 1| s 0 | | gt | M an

Fig 40 ESI manage
® C(lick the file to add
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Electromechanics

Co.

) Ltd

ESIEEERE

ESI#&
BT S ST IE SIS EFRIE S -

== OMROMN Corporation

[[] ORIENTALMOTOR CO.LTD.

E Panasonic Corporation, Appliances Company
S?< Panasonic Indusirial Devices SUNX Co. Ltd.

f/] Sanyodenki Co., Ltd.

/

| ZASIEM | SZEFRIT B

E b

ESIZZHHE : 11

]

FENNESIZIE

Fig 41 add ESI

Add ESI file—
Open

W5 EsiziEaEEm
&« v 4 s =aHElE s software (B) » EEEAIE » XML

iHIE v R

-
f@ CneDrive =5

o e =] JMC_DRIVE_V1.1.xml

N Ebyo- ]
B

= BR

3T

¥ =

) =5

W =\

s 0S(C)
- install (D)
. software (E:)
- file (F)

o M v

e =t

2019/5/15 18:31

i

==

v O

XML 374

FEXML

Fol

1,245 KB

STEE(N): | IMC_DRIVE V1.1 xml

v | | ESISf(*xml)

- |

[ ] |

e

Fig 42 Open XML file
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® Add successfully
ESIEE=S — O *
ESIziF
BRI S ST ISE S A RIESI .

FI%.  Panasonic Industrial Devices SUNX Co.Lid. ~

{/l Sanyodenki Co., Lid.

] Shenzhen Just Motion Control Electromechanics Co, Itd
JMC_DRIVE_V1.1.xml

En it Revision
il 2HS5853-EC ZHS5858-EC 0x20181206 (535448390)
il | 2ZH55458-EC 2HS5458-EC 0x20181011 (535447389)
il IHSS5T-EC IHSS57-EC 0x20190320 (538510112)
i 2DMBE0-EC Z2DMBE0-EC 0x20190320 (538510112)
i 2DM356-EC 2DM556-EC 0x20190220 (538509856)
it 2DM522-EC 2DM522-EC 0x20190620 (538510880}
il JASDTS02-XX-EC  JASD7502-XX-EC 020190430 (538510384}
ESISZ#HE @ 12
TSN g || i3 = *H

3 Add Slave

Fig 43 add XML succeed

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 — OK
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EtherCAT Canfigurator [--] — [m] x
Xt BT RE |E FE0
| (FEEsR| HEnmsA ' s i
s [Freen
|| FPTERHERIST reem . s
& 1 O EtherCATRSESE
4 MasEIED I FPTiERHESIST 16588
SEEE 500
= MENSTHERS AL
HE A= -1
£8 =EH  wE | E2
& FPTERTEsIST 1658
A AFPTMC16EC
=] Panasanic Industrial Devices SUN.
FiiE: 1| HaE 0 | ==
Fig 44 Select shaft model
EtherCAT Configurator [--] — =] X
X RER RE BE ERD
| EEEER] | enmsA B 2SR .
HEESS EERESE
. FPTSREESISET 1655 |3‘:3\5 |
#SEtherCATMESEENNE Slave (0002) [FPTiERHESISTT 1658 - m} X
=it
==
RS @ [ALL VENDORS)
FEEAMENER ]
Connection
=EET #1B, MIl
Mk
MR E S, EEMSEL
| @@ OMRON Corporation ~
+ [ ORIENTALMOTORCO.LTD.
[ 3 E Panasonic Corporation, Appliances Company
» | PI® | Panasonic Industrial Devices SUNX Co. Ltd.
+ Y/l sanyodenki Co., Ltd.
| « [} | Shenzhen Just Motion Gontrel Electromechanics Co. td
el + ] -1
v 2HSS Slaves [
£8
Eﬁ: o e o il 2HS5858-EC 2HS5858-EC 0x20181206 (538443390)
12288 AFFTMCI6EC v (=Y | 2HSS458-EC 2HSS458-EC 0x20181011 {5384473589)
i) Panasonic Industrial Devices SUN. = LitEEs =
52 oK BB
Mg 1| M o | | % et B2

Fig 45 Set the number of slaves

® Add completed
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EtherCAT Configurator [--] - O hed
= BN FE O '\E EH
DlmEsst| | enmsa B iR .
TE&FSRE EEREE
v | FPTEEHEESISET 6% | it |PDOBRST | = | 348580 | Distributed Clock | IniE% || CoERTS: |
g Slave_001 [2HSS458-EC] (001) 158 -
i Slave_002 [2HSS458-EC] (002) 28 ERSIAE
e Slave_D03 [2HSS458-EC] (003) 3% it
g Slave_004 [2ZHSS458-EC] (004) 434 ikt =
ig Slave_005 [2HSS458-EC] (005) 53 i =
i No. 1% -
E8
2t Slave_001 [2HSS458-EC]
A 2HSS458-EC
LRI Shenzhen Just Motion Control Electromechanics Co, Itd (0x666683888 / 1717995656)
RIE %20181302 (538448642)
Revision No. 0%x20181011 (538447889)
ESISZHF C:\ProgramData\Panasonic-ID SUNX Control\Control Motion Integrator\EtherCAT
\JMC_DRIVE_V1.1.xml
i
®OA, MI @ FPTSENEEIST 16585 i
HE v 12 + 1
EE B | HE | £2
& Slave_001 [2HSS458-EC]
Lz 2HSS458-EC
L= Shenzhen Just Motion Control Elec
P 1| M 5 | | | BE

Fig 46 Add completed

4 Setting of axis parameters

® Double-click the axis parameter setting in the file tree
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Control Mation Integrator
HHD W80 STV =H0 WD) SEE) RHH)

DEHMNY_ LR iXNe P _ide_ ¢

-

3 TEEET v I x
o mEEESE] | FEESESAET.
- HEE

— SR E

- T BRI SRR TE

— EIREERETE

— MCEBEETE

=l EtherCATEESE
FPTiSHESIET 16505

Fig 47 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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SBOIIRE * x

ROEE

531 BNEAN

W61 RNENGE

CH/COWATBIEE

BEaHFx

BOFREe

B+ FxTH

RO- AxEH

WG (Eee)

SR JESORE)
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Fig 48 Setting example

5 Position parameter setting

® Double-click the position control setting in the file tree

Because our unit is set to pulse,
the value 4000 is one lap, and 200000 is 50 laps.

to 4000, that is,

the drive subdivision defaults

For operation mode and control method, please refer to Chapter 5.3 of
FP7 Motion Control Unit User Manual
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Fig 49 Position parameter setting

6 Download parameters

® (Click to download to the unit
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Fig 50 Download parameters
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Fig 45 Download to Unit
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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