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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 1imit (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 connectiom 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:

Gemicom EC series bus driver refers to the slave/driver whose hardware adopts 100Mbps
full duplex EtherCAT communication circuit and whoese 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 qudckly.

report errors

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

DM-EC digital step driver

communication Output - :
Power supply Digital signal | Matched motor

way current
N N Digital input 28/35/42motor
2DM522-EC EtherCAT 24 48VDC 0 2.2A ~
Current: 6 16mA base
ODM556-FC EtherCAT 24-48VDC 0v5.6n | [over supply: B0 moiser:
er ' 12724VDC base
N Digital output:
24 TO0VAC ~ ~
2DM880-EC EtherCAT N 0 8.0A Current: 0 50mA | 86 motor base
24 110VDC ~
Power: 5 24VDC
A — 4

HSS-EC hybrid stepping servo driver

communication Output - :
Power supply Digital signal Matched motor
way current
~ ~ igi i : 28/35/42/57/60
92HSS458-EC EtherCAT 24™48VDC 058y | Digital input 185231l
current: 6 16mA motor base
707110VDC N Power : 5 24VDC 60/86 motor
2HSS858-EC EtherCAT N 0 5.8A o
50 90VAC Digital output base
N current: 0" 50mA 86/110/130
3HSS2208-EC EtherCAT 220VAC 0 8.0A N
Power: 5 24VDC motor base
Note: if you need 28 / 35 base closed-loop motor driver, please contact us for customization.

\

IHSS-EC Integrated step servo motor

communication static - : Matched
# & model Power supply Digital signal
way torque motor

24~48VDC Digital signal

THSS57-36-20-EC EtherCAT 2N M Typical value: input 57
36VDC current: 6 16mA
24748VDC Power : 5 24VDC

THSS60-36-30-EC EtherCAT 3N M Typical value: |Digital output : 60
36VDC current: 07 50mA
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THSS86-60-45-EC |  EtherCAT 45N + M 24™80VDC Pomer & 1§ AT
Typical value: 86
IHSS86-80-85-EC |  EtherCAT 8.5N « M 60VDC

Note: if you need 28 / 35 base closed-loop motor driver, please contact us for customization.

JASD-EC high voltage ac servo driver

communication Output - :
Power supply Digital signal
way current
JASD2002-20B-EC EtherCAT 2. 1A Divital i 40/60 base
JASD4002-20B—EC EtherCAT 2. 8A lgital input 60 base
current: 6 16mA
JASD7502-20B-EC EtherCAT 5.5A N 60/80 base
Power: 5 24VDC
.. 80/110/130
JASD10002-20B-EC EtherCAT 220VAC 8. 0A Digital output ,
JASD20002-20B-EC EtherCAT 14A iz U IBSEya
e Power: 5 24VDC ase
JASD30002-20B-EC EtherCAT 20A 130base

IHSV-EC Integrated EC AC servo motor

communicat Digital Rated
, Power supply , Motor base
ion way signal torque
THSV57-30-14-36-EC 24~48VDC Digital input 0. 44N+M
ypical value: | Current: 57
THSV57-30-18-36-EC N 0. 6N*M
36VDC 6 16mA
THSV60-30-20-48-EC 36 80VDC Power: 5 24VDC 0. 64N*M
t AT Typical value: Digital output 60
THSV60-30-40-48-EC 1. 29N*M
48VDC Current:
IHSV86—30—44—72—EQ 487100VDC 0" 50mA 1. 4AN*M
Typical value: Power : 86

_20- — ’ N ) CIN
THSV86-30 ;g? EC e D 2. IN¥I
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Hardware

DM-EC Fieldbus digital stepping driver series

» Product introduction

Dm-EC fieldbus digital stepping driver series is a new type of EtherCAT bus digital
stepping driver adopting advanced digital stepping motor algorithm and EtherCAT bus control
technology. Combined the CoE communication protocol and CIA402 control protocol control
algorithm, the digital stepping driver can avoid the step loss problem effectively of the
Stepping motor, restrain the temperature rise of the motor effectively and reduce the
vibration of the motor significantly when compared with the traditional digital stepping
driver. The motor size matched with this driver is compatible with the traditional stepping
motor, which is convenient for customers to replace and upgrade. In a word, this digital
step driver integrates the advantages of bus communication control, simple wiring, no step
loss, low temperature rise, high speed, high torque, low cost, convenient maintenance and
so on. It is a very cost—effective motion control product.

» Technical features

<> Support standard 100m full duplex EtherCAT communication bus network interface and COE
communication protocol

<>

It supports standard CIA DS402 protocol, with built—in synchronous cycle position,
contour position, contour speed and zero return control mode

Built in CW, CCW, HW three 5V or 24V I0 signal inputs for limit and zero return reference
A brake BRAKE and in place output signal

Built in CW, CCW, SW three 5V or 24V I0 signal inputs for limit and return to zero
Built in PB1 / PB2 two fast probes differential input

Small vibration, stable operation at low speed

100% rated torque drive motor 100%

Inverter control technology, high current efficiency

Built in acceleration and deceleration control to improve start stop smoothness
Customize subdivision

There is no need to adjust the general application parameters

R R I IR RSP SRS

Phase loss protection, overcurrent protection and overvoltage protection



»> 2DM522-EC

1 Electrical, mechanical and environmental indicators

Table 1 Performance parameters of JMC 2DM522-EC driver

24748VDC

2. 2A

EtherCAT Communication protocol

From station to station 100m

65535

100Mbps

7720mA (Typical value 10mA)

Peak value of overcurrent action value 10A=+10%

60VDCOvervoltage action value

118 X75. 5X 34

about 260g

Try to avoid dust, oil mist and corrosive gas

0740°C

-20°C~+40°C

40~ 90%RH

Natural cooling or forced cooling




2 Mechanical installation dimension drawing

117, 70

108

[}

(&
(®

33,90

Ll U

a]

I

Figure 1, Mechanical installation dimension drawing of 2DM522-EC (unit: mm)
When designing the installation size, it is necessary to consider the size of the terminal

and the ventilation and heat dissipation.

1) The reliable working temperature of the driver is usually within 60 °C, and that of

the motor is within 90 °C;
2) When installing the driver, please use the vertical side installation to form strong

air convection on the radiator surface; if necessary, install a fan near the driver to force
heat dissipation to ensure that the driver works within the reliable working temperature

range.

3 Driver interface and wiring

com | [ | ew
Hw | [ | cew
piz+ | [J(E) ()] | pis-
pi+ | [J(EI | pie-
pot+ | [[() (9] | po1-
sk | [(D@]] B

anNo-g8 -v

JAA+8+Y




Figure 2 Schematic diagram of JMC 2DM522-EC wiring port

Note: for the communication port, see the “Communication interface and wiring”
(CTRL + left mouse button or click text to jump)

3.1 Power signal port

Table 2, 2DM522-EC power signal port

A- Motor A-

Positive end of Motor A phase winding

motor phase A

Motor B phase

B_
negative end o
— Motor B phase winding
- Positive end of
motor B phase
Power input .
B DC+ L DC 24-48VDC is connected between DC
positive
- + and GND
6 GND Power input ground

Note: the phase line color of the motor matched with the JMC driver
is generally red (A +, blue (A -), green (B -), black (B -). The
user can connect with the port of the JMC driver according to this
color. In case

of inconsistency between color and phase line, please call JMC

technical service personnel

3.2 Control signal port

Table 3 2DM522-EC control signal port

COM Common end (common Yin /
1 0V or 24VDC
common Yang)
2 Ccw Clockwise limit Input 12 = 24VDC
3 HW Origin limit (compatible with 5V, but
4 CCW Counter clockwise limit not recommended)
5 DI3+ Probe 1 input + Input 12 = 24VDC
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5 DI3- Probe 1 input - (compatible with 5V, but
not recommended)
7 D14+ Probe 2 input + Input 12 ~ 24VDC
5 DI4- Probe 2 input - (compatible with 5V, but
not recommended)
9 Do+ In place / alarm output+ Bidirectional
/ALM+ Optocoupler
0 DO1- DO1- /ALM-In place / alarm
/ALM- output— Compatible 12724VDC
11 BRK+ Brake output+ Bidirectional
Optocoupler
12 BRK- Brake output- ) N
compatiblel?2 24VDC

3.3 Wiring diagram of controller

JMC 2DM522-EC control signal
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Figure 4 common cathode connection method of JMC 2DM522-EC control signal
Note: the control signal level can be compatible with OV ground or 24V.

4 Typical application wiring diagram

A typical wiring diagram consisting of 2dmb22-ec drives, etc. is shown below. The power
supply shall be DC24 =~ 48V according to the voltage level of matching motor.
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Figure 5 typical application wiring diagram of JMC 2DM522-EC driver



Note

1) BREAK signal needs external relay control for motor brake control, and the maximum

passing current is 50mA.

2) RJ45 network interface is connected to other slave stations through 100BASE-TX double

foot line, and there is no special difference between the two network ports.

5 Parameter setting of driver

Parameter setting method of 2DM522-EC:
communication viamini USB through key panel, upper computer software of bus and HISU debugger.
There is a set of the best default factory configuration parameters of the corresponding
motor in the drive.
according to the specific use conditions. The specific parameters and functions are shown

in the table below:

Actual value of parameter = set value X corresponding dimension

Table 4 Just motion control 2DM522-EC Parameter

users can set parameters through RS232

The user only needs to adjust the internal parameters of the drive

Current loop
P1 0—4000 1 NO 1000
proportional gain
Current loop
P2 0—1000 1 NO 100
integral gain
Driver damping
P3 0—>500 1 NO 250
coefficient
Position loop
P4 0—3000 1 NO 2000
proportional gain
Integral gain of
P5 0—1000 1 NO 200
position loop
Speed loop
P6 0—3000 1 NO 500
proportional gain
Integral gain of
P7 0—1000 1 NO 1000
velocity loop
Open loop current of
P8 0—60 0.1 NO 40
driver
P9 Factory parameter Keep Keep Keep Keep
P10 Driver alarm level 0—1 1 NO 0
Driver direction
P11 0—1 1 NO 1
level
P12 Factory parameter Keep Keep Keep Keep
P13 Factory parameter Keep Keep Keep Keep
P14 Driver in place level 0—1 1 NO 0
P15 Factory parameter Keep Keep Keep Keep
P16 Factory parameter Keep Keep Keep Keep
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Drive segment
P17 0—15 1 Yes 2
selection

Driver instruction
P19 0—10 0 NO 2
smoothing

User defined

P20 4—1000 50 Yes 8
breakdown
P21 Factory parameter Keep Keep Keep Keep
P22 Factory parameter Keep Keep Keep Keep
P23 Factory parameter Keep Keep Keep Keep
P24 Factory parameter Keep Keep Keep Keep
Open loop
P25 0—40 1 NO 10
superposition ratio
P26 Drive stop damping 0—500 1 NO 200
Drive low speed
P27 0—>500 1 NO 50
damping
P28 Factory parameter Keep Keep Keep Keep
P29 Factory parameter Keep Keep Keep Keep
Driver phase loss
P30 0—1 1 Z 1
detection
P31 Factory parameter Keep Keep Keep Keep
P32 Factory parameter Keep Keep Keep Keep
P33 Factory parameter Keep Keep Keep Keep
P34 Factory parameter Keep Keep Keep Keep
P35 Factory parameter Keep Keep Keep Keep
P36 Half flow time 0—60000 Ms NO 500
Half current 0—100 1% NO 50
P37
percentage
Driver alarm history
P38
1
Driver alarm
P39
history2
Drive station number
P40 1—65535 1 YES 1

setting

Users can modify the following parameters through the front panel of the drive, or

download them to the drive through HISU. The settings of each parameter are described as

follows:

<> Parameters P1, P2, P3, P4, P5, P6 and P7 is respectively used for the parameters of setting
current ring, system damping, position ring and speed ring.

<> Parameter P8 is used to set the open—loop current.

<> Parameter P10 is used for the selection of alarm output level. Parameter 0 indicates
that the output triode of coupler is cut off under normal operation; the output triode
of coupler is on under driver alarm. vice versa.

<> Parameter P11 is used for selecting the direction level . Through the setting of this

8
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parameter, the control direction of control terminal level can be changed.

Parameter P14, select the output level in place, 0 means the output triode of the
optocoupler is cut off when the driver meets the conditions in place; if the conditions
in place are not met, the output triode of the optocoupler is on. vice versa
Parameter pl7, subdivision setting of drive.

Table 5 2DM522-EC Driver parameter P17: subdivision

Parameter 0 1 2 3 4 5 6 7
Customize

micro-step micro—step 800 1600 3200 6400 12800 25600 51200

Parameter 8 9 10 11 12 13 14 15

micro—step

No. 1000 2000 4000 5000 8000 10000 20000 40000

Tip: in addition, the driver also provides users with any subdivision that can be set
freely, and the specific parameters are set through P20 mode.

Parameter P18, driver single and double pulse setting, 1 is pulse + direction, 0 is double
pulse mode.

Parameter P19, instruction smoothing coefficient

Fig. 6 JMC 2dmb522-ec driver parameter P19: Command smoothing coefficient
Parameter P20, used for user—defined subdivision.
Parameter P30, phase loss detection of driver, 1 means on, 0 means off. Only for
manufacturer's maintenance.
Parameter p36, half flow time, unit is ms. The default value is 1000, which means after
the motor stops for 1000ms,
Motor current = set current (P8) X half current percentage (P37).
Parameter P37, half flow percentage, unit: 1%. The default is 50.
Parameters 38 and 39 are used to view driver alarm records
Parameter P40, slave station number setting, can be set from 1-65535 station numbers.
After the station number is set, it needs to be powered on again before the parameter
is used

6 key panel and parameter adjustment method



6.1 Key Panel

OO

Figure 7 JMC 2DM522-EC key panel
The key panel consists of 4 keys and 4 LED displays. LED indicates power supply and four
digit nixie tube display status, and the operation of nixie tube panel is as shown in the
figure. Select the display mode by the "M" key, and select the running state of the
monitoring motor by the “UP” and “DOWN” keys. The following table represents the meaning
of each monitoring code.
2DM522-EC Key panel monitoring code

Meaning 2DM522-EC Parameter setting | Driver default Driver recover

1) Shift set key
"4" : shift function;
"A" : parameter adjustment, adding function;
2) Function key
"Ent": confirm the save;
"M": undo exit, function switch;
Note: switch to the parameter display function through "M"; "ENT" is for showing the
parameter value (power on display is the parameter value you finally view), press "A" key

to switch the function; (the "<«" key is invalid) to exit this function and go to the next
function, press "M".

10



6. 2 Operation method of key

1rG@
Digplay mode Display .
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Figure 8 operation flow chart of JMC 2DM522-EC key panel

6. 3 operation example

1) Example of mode operation
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Figure 9 Display mode operation diagram of JMC 2DM522-EC key panel

2) Example of parameter adjustment operation
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Fig. 10 operation diagram of JMC 2dm522-ec key panel parameter adjustment
Note: the factory default current ring, position ring and speed ring parameters of the
driver are the best parameters of the matching motor. Generally, the customer does not need
to modify them, but only needs to select the motor micro—step and the percentage of open
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and closed-loop current according to the needs of the system control.

7 Fault alarm

Table 7 fault alarm of JMC 2DM522-EC key panel

E101

Over current fault

Can’ t remove

E102

Reference voltage fault

Can’ t remove

E103

Parameter read / write failure

Can’ t remove

E104

Over voltage fault

Can’ t remove

E105

Motor phase failure

Can’ t remove

E106

Position out of tolerance fault

Can remove

E107

Motor enable

Can remove
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8 Matched motor

Table 8 Matched motor of 2DM522-EC

28J1834-408 1.8 0. 06 0.8 2.5 4.8
o 28J1845-410 1.8 0. 095 1 2.2 14
28J1851-407 1.8 0.1 0.7 8.5 7.5
28J1851-410 1.8 0.12 1 1.45 1.1
35 | 35J1834-407 1.8 0.11 0.7 2.5 4.8 120
39J1834-403 1.8 0.13 0.3 4 2.5 120
s 39 | 39J1834-406 1.8 0. 22 0.6 1.6 1.2 120
39J1844-403 1.8 0.29 0.3 4 10 130
42J1825-404 1.8 0.35 0.4 2.1 1.3 150
42J1834-408 1.8 0. 38 0.8 2.1 3.2 160
> 42J1840-408 1.8 0.4 0.8 7.5 8.1 220
42J1848-810 1.8 0. 48 1 4.6 4 260
42J1848-425 1.8 0. 48 2.5 1. 25 2.5 260
42J1860-417 1.8 0.7 1.7 3 6. 2 360
Table 9 Matched motor of 2DM522-EC (continue)
28J1834-408 8 B 4 0.11 34
o 28J1845-410 11 B 4 0.14 45
28J1851-407 18 B 4 0. 18 51
28J1851-410 13 B 4 0. 18 51
35 | 35J1834-407 14 B 4 0. 18 34
39J1834-403 20 B 4 0. 18 34
39 | 39J1834-406 20 B 4 0. 18 34
2phase
39J1844-403 40 B 4 0.25 44
42J1825-404 20 B 4 0.15 25
42J1834-408 54 B 4 0.3 34
> 42J1840-408 57 B 4 0. 32 40
42J1848-810 82 B 8 0.35 48
42J1848-425 82 B 4 0.35 48
42J1860-417 117 B 4 0.5 60
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9 Quick guide

9.1 Hardware wiring

Button panel, used for
driver parameter debugging

“M?” Operating mode

“4q”cursor left

“A” Value plus one
“ENT”confirm

EtherCAT communication
interface, the terminal

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

red LED is the output end of
the communication link

Control signal input and
output terminals, the input
terminals (CW, CCW, HWD13+,
Dl4+) are compatible with
12V and 24V, and the output
terminals (BK+, DO1%)

are compatible with

5V and 24V

Power signal port,

motor phase line A+, A-,
B+, B~ and power supply
positive VDC, power supply
negative GND

Table 11 Physical drawing of JMC 2DM522-EC

For the specific definition of each port, see "driver interface and wiring" (Ctrl + left
mouse button or click the text to jump).

9.2 Parameter Setting

The panel usage of 2DM522-EC is basically the same as "2DM556-EC". You can jump to "2DN556-EC

key panel parameter p43 setting flow chart" (Ctrl + left mouse button or click text to jump)
to view.
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» 2DM556-EC

1 Electrical, mechanical and environmental indicators

Table 10 performance parameters of JMC 2DM556-EC driver

24748VDC

6. 0A

EtherCAT (CoE)

Slave station 100M

65535

7720mA (10mATypical value)

Peak value of overcurrent action valuelOA=+10%

Overvoltage action value 60VDC

118 X75. 5X 34

About 260g

Try to avoid dust, oil mist and corrosive gas

0740°C

-20°C~+40°C

40~ 90%RH

Natural cooling or forced cooling
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2 Mechanical installation dimension drawing

117. 70 =

108 -

[

33,90

Ll U

IR

Ty

Figure 12 Mechanical installation dimension drawing of JMC 2DM556-EC (unit: mm)
When designing the installation size, it is necessary to consider the size of the terminal

and the ventilation and heat dissipation.

1) The reliable working temperature of the driver is usually within 60 °C, and that of
the motor is within 90 °C;

2) When installing the driver, please use the vertical side installation to form strong
air convection on the radiator surface; if necessary, install a fan near the driver to force
heat dissipation to ensure that the driver works within the reliable working temperature

range.
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3 Driver interface and wiring

com | [N | cw
Hw | I | cew
piz+ | [JG)GE)] | pis-
pi+ | (M) | pia-
pot+| [J() ()] | por-
s+ | J(D@N)| k-

[ | | P
[ | |
N ||

J0A +9 +Y

anNo -8 -v

Figure 13 schematic diagram of JMC 2DM556-EC wiring port

Note: for the communication port, see "communication interface and wiring" (Ctrl + left mouse
button or click the text to jump).

3.1 Power signal port

Table 11 JMC 2DM556-EC motor signal port

A Negative end of
phase a of motor L
— Motor phase a winding
. Positive end of
motor phase a
B- phase negative end
- Positive end of Motor phase B winding
motor B phase
Power input
B DC+ L Connect DC 24-48vdc between DC + and
positive
- GND
6 GND Power input ground

Note: the phase line color of the motor matched with the JMC driver is generally
red (a +, blue (a -), green (B -), black (B -). The user can connect with the
port of the JMC driver according to this color. In case of inconsistency

between color and phase line, please call JMC technical service personnel.

17



3.2 Control signal port

2DM556-EC Control Signal Port

COM C Yi
] ommon end (common Yin / A Y.
common Yang)
2 Ccw Clockwise limit Input 12 = 24VDC
3 HW Origin limit (compatible with 5V, but
4 CCW Counter clockwise limit not recommended)
5 DI3+ Probe 1 input + Input 12 ~ 24VDC
5 DI3- Probe 1 input - (compatible with 5V, but
not recommended
7 D14+ Probe 2 input + Input 12 ~ 24VDC
5 DI4- Probe 2 input - (compatible with 5V, but
not recommended)
DO1+ *
9 In place / alarm output + | -
AL p / p )
1¥.
0 DO1- In ol / al cout - 12724VDCBidirectional
/ALM- H IPREEE /- Elei QTR Optocoupler
compatible
11 BRK+ Brake output +
. 12724VDC
g
N = Bidirectio
12 BRK- Brake output - nal Optocoupler
compatible

18
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3.3 Wiring diagram of controller

2DM556-EC

E
CCW- sign CoW -
VGG iy * - {
HW sign HW P

g *"l{

J,, i OV_COM
|

Figure 14 common anode connection of JMC 2DM556-EC control signal
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2DM556-EC

h
CCW- sign CCW -
VEC ZE *:{

HW —

- i *"’1{

aj_? i .z*:t{

J, i OV_COM
|

Figure 15 common cathode connection of JMC 2DM556-EC control signal

Note: the control signal level can be compatible with OV ground or 24V.
4 Typical application wiring diagram

A typical wiring diagram consisting of 2DM556-EC drives, etc. is shown below. The power
supply shall be DC24 ~ 48V according to the voltage level of matching motor.
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Rl 45

main station,/fro

2445V

motor

1YYy

* WEIGaALT TT

Th
signal [
nput ard™"
the signal

differential

putput

Brake |™ | Brake

signal
board

i<

Figure 16 typical application wiring diagram of JMC 2dmb56—ec driver

Note:
1) Break signal needs external relay control for motor brake control, and the maximum
passing current is 5HOmA.

2) RJ45 network interface is connected to other slave stations through 100BASE-TX double
foot line, and there is no special difference between the two network ports.

5 Drive parameter settings

Parameter setting method of 2DM556-EC driver: users can set parameters through key panel,
upper computer software and HISU RS232 communication via mini USB through key panel, of
bus and HISU debugger. There is a set of the best default factory configuration parameters
of the corresponding motor in the drive. The user only needs to adjust the internal
parameters of the drive according to the specific use conditions. The specific parameters
and functions are shown in the table below:
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Actual value of parameter = set value X corresponding dimension

Table 13 internal parameters of JMC 2DM556-EC

Current loop
P1 0—4000 1 NO 1000
proportional gain

Current loop
P2 0—1000 1 NO 100
integral gain

Driver damping
23 0—500 1 NO 250
coefficient

Position loop
P4 0—3000 1 NO 2000
proportional gain

Integral gain of
RS 0—1000 1 NO 200
position loop

Speed loop
P6 0—3000 1 NO 500
proportional gain

Integral gain of
P7 0—1000 1 NO 1000
velocity loop

Open loop current of

P8 0—60 0.1 NO 40
driver

P9 Factory parameter keep keep keep keep

P10 Driver alarm level 0—1 1 NO 0

Driver direction

P11 0—1 1 NO 1
level

P12 Factory parameter keep keep keep keep

P13 Factory parameter keep keep keep keep

P14 Driver in place level 0—1 1 NO 0

P15 Factory parameter keep keep keep keep

P16 Factory parameter keep keep keep keep

Drive segment
P17 0—15 1 Yes 2
selection

Driver instruction

P19 0—10 0 NO 2
smoothing
User defined
P20 4—1000 50 Yes 8
breakdown
P21 Factory parameter keep keep keep keep
P22 Factory parameter keep keep keep keep
P23 Factory parameter keep keep keep keep
P24 Factory parameter keep keep keep keep
Open loop
RS 0—40 1 NO 10

superposition ratio

P26 Drive stop damping 0—500 1 NO 200
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Drive low speed

P27 0—500 1 NO 50
damping
P28 Factory parameter keep keep keep keep
P29 Factory parameter keep keep keep keep
Driver phase loss
P30 0—1 1 Yes 1
detection
P31 Factory parameter keep keep keep keep
P32 Factory parameter keep keep keep keep
P33 Factory parameter keep keep keep keep
P34 Factory parameter keep keep keep keep
P35 Factory parameter keep keep keep keep
P36 Half flow time 0—60000 Ms NO 500
Half current 0—100 1% NO 50
P37
percentage

P38 Drive alarm history 1

P39 Drive alarm history 2

Drive station number
P40 1—65535 1 Yes 1
setting

Users can modify the following parameters through the front panel of the drive, or download
them to the drive through HISU. The settings of each parameter are described as follows:
Parameters P1, P2, P3, P4, P5, P6 and P7 respectively are used for setting current ring,
system damping, position ring and speed ring.

Parameter P8 is used to set the open—loop current.

Parameter P10 is used for the selection of alarm output level. Parameter 0 indicates that
the output triode of coupler is cut off under normal operation; the output triode of coupler
is on under driver alarm. vice versa

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of control terminal level can be changed.

Parameter P14, select the output level in place, 0 means the output triode of the optocoupler
is cut off when the driver meets the conditions in place; if the conditions in place are
not met, the output triode of the optocoupler is on. vice versa.

Parameter pl7, micro—step setting of drive.

<&
Table 14 JMC 2DM556-EC parameters pl7: micro—step of driver
Parameter 0 1 2 3 4 5 6 7
Customize
Micro—step | micro—step 800 1600 3200 6400 12800 | 25600 | 51200
Parameter 8 9 10 11 12 13 14 15
Micro—step 1000 2000 4000 5000 8000 10000 | 20000 | 40000

<> Tip: in addition, the driver also provides users with any microstep that can be set
freely, and the specific parameters are set through mode P20.
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<> Parameter P19, instruction smoothing coefficient

::lJ .:::'1-\. =

Figure 17 JMC parameter P19 of 2DM556-EC: Command smoothing coefficient
<> Parameter P20, used for setting micro—step by user
<> Parameter P30, drive phase loss detection, 1 means on, 0 means off. Only for
manufacturer's maintenance.
<> Parameter p36, half flow time, unit is ms. The default value is 1000, which means after
the motor stops for 1000ms,
Motor current = set current (P8) X half current percentage (P37).

Parameter P37, half flow percentage, unit: 1%. The default is 50.

Parameters p38 and P39 are used to view alarm records

IR IR IR

Parameter P40, slave station number setting, can be set from 1-65535 station numbers.
After the station number is set, it needs to be powered on again before the parameter

is used.

6 Key panel and parameter adjustment method

6.1 Key panel

OO®®

Figure 18 JMC 2DM556-EC key panel

The key panel consists of 4 keys and 4 LED displays. LED indicates power supply and four
digit nixie tube display status, and the operation of nixie tube panel is as shown in the
figure. Select the display mode by the "M" key, and select the running state of the
monitoring motor by the “UP” and “DOWN” keys. The following table represents the meaning
of each monitoring code.
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Table 15 monitoring code of 2DM556-EC key panel

. Parameter Driver Driver
Meaning 2DM556-EC .
setting default recover
1) Shift set key
"4" . shift function;
"A" : parameter adjustment, adding function;

2) Function key

"ENT": confirm the save;

"M": undo exit, function switch key;

Note: switch to the parameter display function through "M"; use "ENT" key to view the

parameter value (power on display is the parameter value you finally view), press "A" key
to switch the function; (the "<" key is invalid) to exit this function and go to the next

function, press "M".

6.2 Key operation method

1rG@
Display mode @. Display @ Display

PR & parameter
selection PRI

Parsmalir st @@ Parameter

Y

®
®

Setting data

@@

|||U._: number L Display Data
(@ 22 selection ‘{:j

A

*™ Drive reset

Figure 19 operation flow chart of JMC 2DM556-EC key panel

6.3 Example of operation

1) Example of mode operation
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Figure 20 Display mode operation diagram of JMC 2DM556-EC key panel

2) Example of parameter adjustment operation

Shift —
e W
IS T |
CEFR FROC ﬁgl
|
|
DODE Peee| o)
S »||FAHA
CIC | | NN
e O HE0-
DODE SO E =
1
t1 'Hﬂﬂ =300 (default) _Em
HHD] 2o R
o+ CCuid
1|
2= TR | =
5 = 0ete
00 ) (4 @ ot
U
< EEEE
FHO |0 (et 0
PAEO 01 A EEE

Figure 21 Parameter adjustment operation diagram of JMC 2DM556-EC key panel
Note: the factory default current ring, position ring and speed ring parameters of the
driver are the best parameters of the matching motor. Generally, the customer does not need
to modify them, but only needs to select the motor fraction and the percentage of open and
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closed-loop current according to the needs of the system control.

7 Fault alarm

Table 16 fault alarm of JMC 2DM556-EC key panel

E101 Over current fault Can’ t remove
E102 Reference voltage fault Can’ t remove
Parameter read / write ,

E103 . Can” t remove

failure
E104 Overvoltage fault Can’ t remove
E105 Motor phase failure Can’ t remove
Position out of tolerance
E106 Can remove
fault
E107 Motor enable Can remove

8 Matched motor

Table 17 Matched motor for 2DM556-EC

Matched motor for 2DM556-EC

2-phase

57J1841-420 1.8 0.75 2 1.3 3.2 250
57J1854-828 1.8 0.85 2.8 0.95 1.2 350
57J1856-440 1.8 1.2 4 0.43 1.35 350
57J1876-828 1.8 1.6 2.8 0.95 1.85 700
57 | 57J1876-447 1.8 2 4.7 0. 37 1.75 700
57J1880-450 1.8 2o & 0.4 1.8 700
57J1880-830 1.8 2 0.95 1.8 700
57J18100-840 1.8 2.8 0.95 3.4 1000
57J18112-435 1.8 3 3 B 0.65 2 1200
60J1887-440 1.8 3.3 4 0.7 2.9 1200
o0 60J18100-440 1.8 3.3 4 0.8 3 1500
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Table 18 Matched motor for 2DM556-EC (continue)

57J1841-420 157 B 4 0.4 41
57J1854-828 280 B 8 0.6 54
57J1856-440 280 B 4 0.6 56
57J1876-828 460 B 8 1 76

57 | 57J1876-447 480 B 4 1.05 76
2-phase 57J1880-450 520 B 4 1.15 80
57J1880-830 480 B 8 1.1 80
57J18100-840 700 B 8 1.45 100
57J18112-435 780 B 4 1.7 112
60J1887-440 900 B 4 1.4 87

o0 60J18100-440 950 B 4 1.7 100

9 Quick Guide

The following is an introduction of how to use the hardware for help users quickly build
the platform, mainly including the wiring between the motor and the driver and the parameter
setting operation of the driver.

This chapter does not include the introduction of bus communication protocol (refer to

"Communication Chapter" for this part) and the program routine of controller (refer to
" . " " . " .
routine chapter" and "appendix" for this part).
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9.1 Hardware wiring

The button panel is used for driver
parameter debugaing.
"M" is operation mode

- moves the cursor to the left,

A and the value plus one
"ENT" is confirmed

EtherCAT communication interface,
the green LED terminal is the
communication link input terminal, and
the pure LED terminal is the
communication link output terminal.

Control signal input and output,
input (CW.CCW HW,D13% D14+)
compatible with 12V and 24V,
output (BK+, DO1x) compatible
with 5V and 24V.

Power signal port,
motor camera

A+ A- B+ B- and
power positive VDC,

Figure 22 physical drawing of JMC 2DM556-EC
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For the specific definition of each port, see "driver interface and wiring" (Ctrl + left
mouse button or click the text to jump).

9.2 Parameter setting

Then pressthe "+ key to change the flaching digit to the second from the right, at which poin

the digitcan be modified.

— .
| Aﬂetrhthe power i;lrlt;r_n%d Then press the
Ofl s s SealE i IRy "M" key to enter Then press the "M"
display the model of the : :
: ; the operation key again to enter
machine, and then R sk
display "0000" NOOe, o . the parameter _
display "OSPR setting mode, at this
time PAQQ is
displayed
e —— e —— —
'_'a/ "—u'(.
4 5.Then press the "«" & Similarl “pe
The first digit on the right -similarly, press
side of the digital display ;‘:ghtif] ;Z?;f?ofrﬁe the keyboard 4 times
; g : to change the ten-digit
will ﬂagn_ press the "1" key second from the right, at SR
three times. and the which point the digit can ngr
parameter digit will be modified.
change to 3
— — —
— | —
7.Then press the & Thep contmmonsly 9 Finally press the
"ENT" key, the display press the™1”  key until "ENT” key to
bit "0001" is the default “1" pecomes’0”. that is. confirm the
communication method select the RS485 madification
is CAN communication method parameters

Figure 23 2DM556-EC key panel parameter p43 setting flow chart
The above is an example of the operation mode of RC series drivers (the communication mode
of EC series cannot be changed to 485 or CAN), which is the same as that of EC series but
has different functions. Other operations are similar. According to the above flow chart,
you can master the operation mode of key panel.
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» 2DM880-EC

1 Electrical, mechanical and environmental indicators

Table 19 performance parameters of JMC 2DM880-EC

247110VDC, 24~ 70VAC

078. 0A

EtherCAT communication protocol (CoE)

100M

65535

6 16mA (10mA Typical value)

Over—current action value Peak value 10A=+10%

Over—-voltage action value 60VDC

150. 4 X115. 86 X36. 90

About 260g

Try to avoid dust, oil mist and corrosive gas

0740°C

~20°C"~+40°C

40~ 90%RH

Natural cooling or forced cooling
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2 Mechanical installation dimension

|
|

86
AONNNNNANNNNANNNNAANANRANANDN

140. 70

36. 90

150. 40

Figure 24 mechanical installation dimension drawing of JMC 2DM8SO-EC (unit: mm)

3 Driver interface and wiring

com |[JODC)]| cw
Hw | JG@)] | cew
piz+ |[[G)E)]| ois-
p+ |[J(MDE)]| Dia-
pot+ | [J(®) ()| po1-
Bi+ | [N ex-

B-
B+
il
A+
vDC
GND

[ap] (a] I EEN (6] ] B

Figure 25 Schematic diagram of JMC 2DM880-EC wiring port
Note: for the communication port, see "communication interface and wiring" (Ctrl + left
mouse button or click the text to jump).
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3.1 Power signal port

Table 20 2DM880-EC motor signal port

B- Motor B phase - o
Motor phase B winding

B+ Motor B phase +

A- Motor A phase - o
Motor phase a winding

A+ Motor A phase +

Power input

5 DC+ o
positive N .
- DC 24 ~ 48VDC is connected between DC
The power input
. . + and GND
6 GND terminal is

grounded

Note: the phase line color of the motor matched with the JMC driver is
generally red (a +, blue (a—), green (B-), black (B —). The user can connect
with the port of the JMC driver according to this color. In case of

inconsistency between color and phase line, please call JMC technical

service personnel.

3.2 Control signal interface

Table 21 control signal interface

COM Commend end (common
1 . 0V or 24VDC
Yin/Common yang)
2 CW Clockwise limit Input 12724VDC
3 HW Origin limit (compatible with 5V,
4 Cccw Counter clockwise limit But not recommended)
B DI3+ Probe 1 input + Input 12724VDC
6 DI3- Probe 1 input negative— (compatible with 5V,
But not recommended)
7 DI4+ Probe 2 input+ Input 12724VDC
8 DI4- Probe 2 input - (compatible with 5V,
But not recommended)
DO1+ L .
9 JALM+ In place / alarm output + Bidirectional
Optocoupler
DO1- . ~
10 In place / alarm output — | Compatible 12724VDC
/ALM-
11 BRK+ Brake output + Bidirectional
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Optocoupler

12 BRK- Brake output - ) ~
compatiblel2 24VDC
3.3 Wiring diagram of controller
R - -
| 10 signal end i 2DM880-EC
| @
| |
i VEE : _
; 1_ , 24V COM
! T 1
( | ol
.' | ow i *’4
| cusigna | —
! ' ol
: || caw & *"K
| |
| CCW- sig | -
i i i A
: : HW *’4
: HW'sign '
|
| |
| i
o e s |

Figure 26 2DM880-ec control signal co anode connection method

34



J, . OV_COM
i

Figure 27 common cathode connection of JMC 2DM880-EC control signal

' ICsignalend | 2DM880-EC

! !

I |

i WCC i

! CW- signal _+£r I cw "

I I e

| |

| CCW signa I CCW —

; i i

: vee i i *:{
i H\, signal I _—

I T I

T T
! 1

!

!

!

Note: the control signal level can be compatible with OV GND or 24V.

4 Diagram of typical application wiring

A typical wiring diagram consisting of 2dm880—ec drives, etc. is shown below. The power supply
shall be 24-80vdc or 24-70vac according to the voltage level of matching motor.
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28 Typical application wiring diagram of 2DM880-EC

Note:

1) BREAK signal needs external relay control for motor brake control, and the maximum
passing current is 5O0mA.

2) RJ45 network interface is connected to other slave stations through 100BASE-TX double
foot line, and there is no special difference between the two network ports.

5 Driver parameter setting

Parameter setting method of 2DM880-EC driver: users can communicate RS232 via mini USB
via the key panel, the bus host computer software and HISU debugger to complete parameter
setting. There is a set of optimal default factory configuration parameters of the
corresponding motor stored in the driver. Users only need to adjust the internal parameters
of the driver according to the specific use situation. See the following table for the
specific parameters and functions:
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The actual value of the parameter = the set value X the corresponding dimension
Table 222DM880-EC Internal drive parameters

Current loop

P1 0—4000 1 NO 1000
proportional gain
Current loop
P2 0—1000 1 NO 100
integral gain
Driver damping
P3 0—>500 1 NO 250
coefficient
Position loop
P4 0—3000 1 NO 2000
proportional gain
Position loop
P5 0—1000 1 NO 200
integral gain
Velocity loop
P6 0—3000 1 NO 500
proportional gain
Velocity loop
P7 0—1000 1 NO 1000
integral gain
Drive open loop
P8 0—60 0.1 NO 40
current
P9 Factory parameter keep keep keep keep
P10 Driver alarm level 0—1 1 NO 0
Driver direction
P11 0—1 1 NO 1
level
P12 Factory parameter keep keep keep keep
P13 Factory parameter keep keep keep keep
P14 Driver in place level 0—1 1 NO 0
P15 Factory parameter keep keep keep keep
P16 Factory parameter keep keep keep keep
Drive segment
P17 0—15 1 Yes 2
selection
Driver instruction
P19 0—10 0 NO 2
smoothing
User defined
P20 4—1000 50 Yes 8
breakdown
P21 Factory parameter keep keep keep keep
P22 Factory parameter keep keep keep keep
P23 Factory parameter keep keep keep keep
P24 Factory parameter keep keep keep keep
Open closed loop
P25 0—40 1 NO 10
superposition ratio
P26 Drive stop damping 0—500 1 NO 200
Drive low speed
P27 0—>500 1 NO 50

damping
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P28 Factory parameter keep keep keep keep

P29 Factory parameter keep keep keep keep
Driver phase failure
P30 0—1 1 Yes 1
detection
P31 Factory parameter keep keep keep keep
P32 Factory parameter keep keep keep keep
P33 Factory parameter keep keep keep keep
P34 Factory parameter keep keep keep keep
P35 Factory parameter keep keep keep keep
P36 Half flow time 0—60000 Ms NO 500
Half current 0—100 1% NO 50
P37
percentage

Drive alarm history

P38
1
Drive alarm history
P39
2
Drive station number
P40 1—65535 1 Yes 1

setting

Users can modify the following parameters through the front panel of the drive, or
download them to the drive through HISU. The settings of each parameter are described
as follows:

Parameters P1, P2, P3, P4, P5, P6 and P7 respectively are used for setting current ring,

system damping, position ring and speed ring.

<>
<>

Parameter P8 is used to set the open—loop current.

Parameter P10 is used for the selection of alarm output level. Parameter O indicates
that the output triode of coupler is cut off under normal operation; the output triode
of coupler is on under driver alarm. vice versa.

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of control terminal level can be changed.

Parameter P14, select the output level in place, 0 means the output triode of the
optocoupler is cut off when the driver meets the conditions in place; if the conditions
in place are not met, the output triode of the optocoupler is on. vice versa.
Parameter pl7, subdivision setting of drive.

Table23 2DM880-EC Parameter of 2DM880-EC
Parameter 0 1 2 3 4 5 6 7
Micro—step
microstep customize 800 1600 3200 6400 12800 | 25600 | 51200
Parameter 8 9 10 11 12 13 14 15
microstep 1000 2000 4000 5000 8000 | 10000 | 20000 | 40000
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Tip: in addition, the driver also provides users with any micro—step that can be set

freely, and the specific parameters are set through mode P20.

Parameter P18, driver single and double pulse setting, 1 is pulse + direction, 0 is double

pulse mode.
Parameter P19, instruction smoothing coefficient

& M

Figure 29 JMC 2dm880-ec driver parameter P19: Command smoothing coefficient

Parameter P20, used for setting micro—step by user

Parameter P30, phase loss detection of driver, 1 indicates on, 0 indicates off.

for manufacturer's maintenance.

Only

Parameter p36, half flow time, Unit: ms. The default value is 1000, which means after

the motor stops for 1000ms,

Motor current = set current (P8) X half current percentage (P37).
Parameter P37, half flow percentage, unit: 1%. The default is 50.
Parameters p38 and P39 are used to view the alarm history.

Parameter P40, slave station number setting, station number can be set from 1-65535

stations. After the station number is set, it needs to be powered on again before the

parameter is used.

6 key panel and parameter adjustment method

6.1 Key panel

OO®®

Figure 30 JMC 2dm880-ec key panel

The key panel consists of 4 keys and 4 LED displays. LED indicates the power supply

and four digit nixie tube to display the status, and the operation of nixie tube panel is

shown in the figure. Select the display mode by
the monitoring motor by

of each monitoring code.

Table 24 monitoring code of JMC 2dm880-ec key panel
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“UP” and “DOWN” keys. The following table represents the meaning



. Parameter Driver .
Meaning 2DM880-EC Drive reset

setting default

1) Shift set key
"4" : shift function;
"A" : parameter adjustment, adding function;
2) Function key
"ENT" key: confirm and save;
"M" key: undo exit, function switch key;
Note: switch to the parameter display function through "M"; use "ENT" key to view the

parameter value (power on display is the parameter value you finally view), press "A" to
y y y

switch the function; (the "<«" key is invalid) to exit this function and go to the next
function, press "M".

6. 2 Key operation method

Display mode () E;EI:_LEF @ Parameter
TCr - ™! displ
selection i

Y

@ parameter No. ’ Diata dispiay @ @
A
(1)

| @
barameter et n@ @ Selection the @ Data =etting

®

comfirng

Y
Parameter recover @ it
river

" | recover

Figure3l Operation flow chart of key panel of 2DM880-EC

@ cancel

6. 3 Example of operation

1) Example of mode operation
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Figure 32 Display mode operation diagram of JMC 2DM880-EC key panel

2) Example of parameter adjustment operation

T Shift S —
CI=CIC) |
et I E;‘:‘-'
||
Ll
E00E eeae| |1
1 h EILJ*
|| | |
| | S 1
= L HE0-
Dj I
@MODE WODE c.L
'y - i
1 DO =1 defaut J &
4 ———  valus »
PHD] = TR
< LiCLIL
T |
L Rl
- — A0
SEL EMAE
00 & '.(Ea‘"
tiul
2 HEEH
I:I‘:ED -¥X default valu D E] I
T =

Figure 33 parameter adjustment operation diagram of JMC 2DM880-EC key panel
Note: the factory default current ring, position ring and speed ring parameters of the
driver are the best parameters of the matching motor. Generally, the customer does not need
to modify them, but only needs to select the motor fraction and the percentage of open and
closed—loop current according to the needs of the system control.
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7 Fault alarm

Table 25 fault alarm of JMC 2DM880-EC key panel

Removable or

Panel

display

Fault description

not

E101 Over current fault No
E102 Reference voltage fault No
Parameter read / write
E103 ) No
failure
E104 Over-voltage fault No
E105 Motor phase failure No
Position out of tolerance
E106 Yes
fault
E107 Motor enable Yes

8 Matched motor

86
phase

Step
angel
(GED)

Rated
current

(A

Static
moment
(Ne*m)

Table 26 Matched motor or 2DM880-EC

Phase
resistance
(ohms)

Phase

inductance

(mHD

Positioning
moment(gcm)

86J1865-828 1.8 3.5 2.8 0.24 1.7 550
86J1880-842 1.8 4.5 4.2 0.58 4 650
86J1880-460 1.8 4.5 6 0.29 4 650
86J18101-450 1.8 6 5 0.58 4.2 950
86J18118-842 1.8 8.5 4.2 0. 56 3 1250
86J18118-460 1.8 8.5 6 0.28 1250
86J18156-845 1.8 12 4.5 0. 82 0.2 2500
86J18156-460 1.8 12 6 0.41 0.2 2500

phase

rotor

: : Insulation | Number of | Weight Length
inertia(g—cm
2) class leads (kg) (mm)
86J1865-828 950 B 2 65
86 | 86J1880-842 1400 B 2.3 80
86J1880-460 1400 B 2.3 80
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86J18101-450 2300 B 4 3.25 101
86J18118-842 2700 B 8 3.8 118
86J18118-460 2700 B 4 3.8 118
86J18156-845 4000 B 8 5.4 156
86J18156-460 4000 B 4 5.4 156

9 Quick guide

9.1 Hardware wiring

The button panel is used for driver
parameter debugaging.
"M" is operation mode

—=moves the cursor to the left,

A and the value plus one
"ENT" is confirmed

EtherCAT communication interface,
the green LED terminal is the
communication link input terminal, and
the pure LED terminal is the
communication link output terminal.

Control signal input and output,
input (CW.CCW . HW D13+ D14%)
compatible with 12V and 24V,
output (BK+, D01) compatible
with 5V and 24V.

Power signal port,
motor camera

A+ A- B+ B- and
power positive VDC,

Figure 34 physical drawing of JMC 2DM880-EC
For the specific definition of each port, see "driver interface and wiring" (Ctrl + left
mouse button or click the text to jump).
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9.2 Parameter setting

The usage of this panel is almost the same as "2DM556-EC". Jump to " Setting flow chart
of 2DM556-EC key panel parameter P43" (Ctrl + left mouse button or click text to jump).

» Common problems and trouble shooting

When the driver has problem, the key panel will display, and the user can determine the
problem according to the fault alarm code in the panel. For example, the motor does not run
after starting the power supply, and the key panel displays "E107", that is, the motor is
not enabled, so the error can be cleared after sending the enable command again. At the same
time, you can also check the error by viewing the object dictionary 0x1001 or check the driver
status by using the status word 0x6041.

1 Led light no display when power on

< If the input power supply fails, please check the power circuit and use the voltmeter
to check whether the voltage at the input end of the power supply is too low

2 Alarm after power on or running for a small angle

Check whether the motor feedback signal line and motor power phase line are connected, and
whether the key panel displays "E106" (the open loop does not display the position error)

Whether the input power voltage of step servo driver is too high or too low, and whether
the key panel displays "E104"

Whether the phase sequence of the motor is correctly connected. If not, please refer to the
phase sequence corresponding to the motor identification and the driver

In the driver configuration parameters, whether the number of lines of the motor encoder
is consistent with the actual parameters of the connected motor, if not, reset it
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3 Display alarm signal on driver when power on

< Check whether the master station and the slave station communicate normally. If not,
check the station number and baud rate settings

< After the baud rate and station number are confirmed to be correct, the communication
cannot be established. Please check whether the terminal resistance is connected to the
network

<> Check whether there is an error alarm in the status word. If there is, check the object
dictionary 0x1001 or 0x1003 sub index 1 to check the reason of current error

4 The motor does not run after all parameters are given

<> Check whether the given parameters meet the parameter requirements
<> Check whether the limit switch has alarm limit

HSS-EC hybrid stepping servo driver series

» Product introduction

HSS-EC bus hybrid stepping servo driver series products is a new type of bus simple
stepping servo driver which perfectly integrates servo technology and EtherCAT control
technology. The step servo driver adopts the latest 32-bit DSP, and integrates the advanced
power angle closed—loop control algorithm, COE standard EtherCAT bus communication protocol
and ds402 control protocol control algorithm. Compared with the traditional step driver,
it can effectively avoid step loss of the step motor, effectively restrain the temperature
rise of the motor, significantly reduce the motor vibration, and greatly enhance the
high—speed performance of the motor. The cost of the driver is 50% of the AC servo system,
and the size of the adaptive motor is compatible with the traditional stepping motor, which
is convenient for customers to replace and upgrade. In a word, this stepping servo driver
integrates the advantages of bus communication control, simple wiring, no step loss, low
temperature rise, high speed, high torque, low cost, convenient maintenance and so on. It
is a very cost—effective motion control product.
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» Technical features

R R IR P R R

<>

No step lose, accurate positioning

Support standard 100M full duplex EtherCAT field-bus network interface and COE
communication protocol

The synchronous cycle position, contour position, contour speed and zero return control
mode of the built—in DS402 motion control protocol

Built in CW, CCW, SW three 5V or 24V 10 signal inputs for limit position and zero return
reference

One BRAKE brake signal output signal and one in place signal

Up to 100m communication distance between stations

100% rated torque drive motor

Inverter control technology, high current efficiency

Small vibration, stable operation at low speed

Built in acceleration and deceleration control to improve start stop smoothness
User can customize micro—step

Compatible with 1000 line and 2500 line encoders

There is no need to adjust the general application parameters

Lack of phase protection, over—current protection, over—-voltage protection and over
differential protection

The six digit nixie tube display is convenient for setting parameters and monitoring
motor operation status
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»> 2HSS458-EC

1 Electrical, mechanical and environmental indicators

24750VDC

Max 6. 0A

EtherCAT Communication protocol

100M

65535

7720mA (10mATypical value)

Peak value of overcurrent action valuelOA=+10%

Overvoltage action value 70VDC

125X101 X 48

About 280g

Try to avoid dust, oil mist and corrosive gas

0770°C

-20°C~+80°C

40~ 90%RH

Natural cooling or forced cooling

Table 28 performance parameters of 2HSS458-EC

47




2 Mechanical installation dimension drawing

Figure 35 mechanical installation dimension drawing of 2HSS458-EC (unit: mm)

3 Driver interface and wiring

Control signal port Control signal port
2 o000000 0N -
SOO0000O0000R /mﬁ%%%%ﬁ \
~Oo0o0nonoe slslsle

Power signal port

ODOOOOE

O 0O
w + ¢ o+

a =

S § o< <am

Figure 36 schematic diagram of JMC 2HSS458-EC wiring port
Note: for the communication port, see "communication interface and wiring" (Ctrl + left mouse button or click the text

to jump)
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3.1 Power signal port

Table 29 Power signal port of 2HSS458-EC

Positive terminal of motor
phase line a
1
Motor A phase winding
Negative end of motor phase
line A
2
Positive terminal of motor
phase line B
3
Motor B phase winding
Negative end of motor phase
4
VDC DC power input +
5
GND DC power input — 24748VDC
6
Note: the phase line color of the motor matched with the JMC driver is generally red (a +,
blue (a-), green (B-), black (B -). Users can connect with the port of the JMC driver according
to this color. In case of inconsistency between color and phase line, please call JMC technical
service personnel.
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3.2 Control signal port

Table 30 control signal port of 2HSS458-EC

1 EN+ - keep
2 EN- - keep
N .

DI3 frobe L input Input 12V ~ 24VDC
(compatible with 5V,
but not recommended)

4 DI3- Probe 1 input -
5 DI4+ Probe 2 input positive
Input 12V ~ 24VDC
(compatible with 5V,
but not recommended)
6 DI4- Probe 2 input -
7 CCW+ Counter clockwise limit+
Input 12V ~ 24VDC
(compatible with 5V,
8 CCW- Counter clockwise limit negative
but not recommended)
9 HW+ Origin limit positive
Tnput 12V ~ 24VDC
(compatible with 5V,
but not recommended)
10 HW- Zero limit negative
11 CW+ Clockwise limit + Input 12V " 24VDC
12 CW- Clockwise limit — (compatible with
5V, but not
recommended)
13 NC Empty terminal not used
14 ALM+/BRK+ | Alarm / brake signal output + —“ Output
15 ALM-/BRK- | Alarm / brake signal output — J'E 5V"24VDC
16 PEND+ In place signal output + Output
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17 PEND= In place signal output - :}:{EE oV 24vbe
18 SGND Signal ground =

19 +5V Power signal =

20 OUTA+ Encoder a channel output + +

21 OUTA- Encoder a channel output — _—;:E:

22 OUTB+ Encoder B channel output + i

23 OUTB- Encoder B channel output - —>

24 OUTZ+ Encoder C channel output + _>+

25 OUTZ- Encoder C channel output -

26 SGND Signal ground =

3.3 Signal Port of Encoder

Table 31 Encoder signal port of 2HSS458-EC

EA+ Encoder A channel input +
EB+ Encoder B channel input +
3 GND Encoder input GND
11 EA- Encoder a channel input—
12 EB- Encoder B channel input -
13 VCC 5VEncoder power input + 5V

3.4 Wiring diagram of controller

=i
| 10 signal input | 2HSS458-EC
|
' | |
| | S
|
5V~ 24V 1
| o | 1T
| ' cows |
| L
|
o [ o
| SV~24v | cow i) *,{
: | HW+ |
I .
|
| 5V~24V i
| | Hw-
| |
_______ |

Figure 37 control signal I0 differential signal connection method of 2HSS458-EC
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|
10 signal end | 2HSS458-EC

CW+

i
' =
ey 1B
_ii CCW- i *:LL
TR

|
CoW signal-i- HW+ §
x
> HW-

' 10signalend | OHSS458—EC

I |

] |

I Yoo 1

' mslgnaljg | ow+ -

| T 1}

I vee I i} *:{
Gl'l.f-

:mwsim—g | [cows |

I _ | 25 «

i VCC | cow- -

; ““’Si!-"i“—g 'l Hwe |

I T 1

| e | B ¥

I J” |

I |

I |

L e e e —— - |

Figure 39 Control signal I0 common cathode connection
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4 Wiring diagram Of typical application

A typical wiring diagram consisting of 2HSS458-EC drives, etc. is shown below. The power

supply shall be 24-48vdc according to the voltage level of matching motor.

e e
| - I 2HSS458-EC
: 10 signal end W+
| ' —
i CW signal I * ** {
I ! CW- %
‘ | COW+ [

< |
; Cow signal | & * o {
: : HW + —
| HW signal ' aw & *: {
.} VGO I
' !
| b
| |
.r | PEND+
] v | —
| ! A ¥
I A I PEND- g 7 {
* :
I ; : B
| BREAK signal | | .
| ! BREAK- EJ vA ¥
Lo | -

R145
-y VDG
24~48VDC &b

EB+
EB-
EA+
EA-

VCC

Encoder

GND

FE

Erss R |

I
s

Figure 40 typical application wiring diagram of JMC 2HSS458-EC driver

1) BREAK signal needs external relay control for motor brake control, and the maximum

passing current is 5O0mA.

2) RJ45 network interface is connected to other slave stations through 100BASE-TX double
foot line, and there is no special difference between the two network ports.

5 Drive parameter settings

Parameter setting method of 2HSS458-EC: parameters can be set through the front panel
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of the driver; parameters can also be set through RS232 serial communication port of the
HISU with special debugging software. There is a set of the best default factory configuration
parameters of the corresponding motor in the drive. The user only needs to adjust the internal
details of the drive according to the specific usage. See the following table for the specific
parameters and functions:

Actual value of parameter = set value X corresponding dimension

Table 32 internal parameters of JMC 2HSS458-EC

Current loop
P1 0—4000 1 No 1000
proportional gain

Current loop
P2 0—1000 1 No 100
integral gain

Driver damping
P3 0—>500 1 No 250
coefficient

Position loop
P4 0—3000 1 No 2000
proportional gain

Integral gain of
P5 0—1000 1 No 200
position loop

Speed loop
P6 0—3000 1 No 500
proportional gain

Integral gain of
P7 0—1000 1 No 1000
velocity loop

Open loop current of
P8 0—60 0.1 No 40
driver

Drive closed—loop

P9 0—40 0.1 No 20
current
P10 Driver alarm level 0—1 1 No 0
Driver direction
P11 0—1 1 No 1
level

Manufacturer's
P12 Keep Keep Keep Keep
parameters

Manufacturer's

P13 Keep Keep Keep Keep
parameters

P14 Driver in place level 0—1 1 No 0

P15 Factory parameter Keep Keep Keep Keep

P16 Factory parameter Keep Keep Keep Keep

Micro—step selection

P17 0—15 1 Yes 2

of driver
Driver

P19 instruction 0—10 0 No 2

smoothing
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User defined

P20 o 4—1000 50 Yes 8
subdivision
Factory
P21 Keep Keep Keep Keep
parameter
Factory
P22 Keep Keep Keep Keep
parameter
Factory
P23 Keep Keep Keep Keep
parameter
Factory
P24 Keep Keep Keep Keep
parameter

Open and closed
P25 . 0—40 1 NO 10
loop stack ratio

Damping of driver

P26 0—>500 1 NO 200
stop
L d dampin
py | OV SPECC THMARE L 500 I NO 50
of driver
Factory
P28 Keep Keep Keep Keep
parameter
Factory
P29 Keep Keep Keep Keep
parameter

Driver phase

P30 missing 0—1 1 Yes 1
detection
Factory
P31 Keep Keep Keep Keep
parameter
Factory
P32 Keep Keep Keep Keep
parameter
Factory
P33 Keep Keep Keep Keep
parameter
Factory
P34 Keep Keep Keep Keep
parameter
Factory
P35 Keep Keep Keep Keep
parameter
P36 Half flow time 0—60000 Ms NO 500
P37 half flow ratio 0—100 1% NO 50
Drive alarm
P38 .
historyl
Drive alarm
P39

history 2

Drive station
P40 ) 1—65535 1 Yes 1
number Settings

< Users can modify the following parameters through the front panel of the drive, or
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download them to the drive through HISU. The settings of each parameter are described
as follows:

Parameters P1, P2, P3, P4, P5, P6 and P7 respectively are used for setting current ring,
system damping, position ring and speed ring.

Parameter P8, P9 is used to set the open—loop current and close —loop current (Actual
current = open loop current + closed loop current)

Parameter P10 is used for the selection of alarm output level. Parameter 0 indicates
that the output triode of coupler is cut off under normal operation; the output triode
of coupler is on under driver alarm. vice versa.

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of control terminal level can be changed.

Parameter P14, select the output level in place, 0 means the output triode of the
optocoupler is cut off when the driver meets the conditions in place; if the conditions
in place are not met, the output triode of the optocoupler is on. vice versa.

P15, choose the encoder line, 0 means 1000 line and 1 means 2500 line.

P16, Set the threshold value of position over tolerance (actual value = set value X 10)
Parameter pl7, subdivision setting of drive.

Table 17 2HSS458-EC P17: Micro-step of driver
Parameter 0 1 2 3 4 5 6 7
Micro—step
Micro—step | customization 800 1600 3200 6400 12800 | 25600 | 51200
Parameter 8 9 10 11 12 13 14 15
Micro—step 1000 2000 4000 5000 8000 10000 | 20000 | 40000

Tip: in addition, the driver also provides users with any micro—step that can be set
freely, and the specific parameters are set through mode P20.

Parameter P18, driver single and double pulse setting, 1 is pulse + direction, 0 is double
pulse mode.

Parameter P19, instruction smoothing coefficient

Figure 41 JMC 2hss458-ec driver parameter P19: Command smoothing coefficient
Parameter P20, used for setting micro—step by user
Parameter P30, phase loss detection of driver, 1 indicates on, 0 indicates off. Only
for manufacturer's maintenance.
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Parameter p36, half flow time, Unit: ms. The default value is 1000, which means after
the motor stops for 1000ms,

Motor current = set current (P8) X half current percentage (P37).

Parameter P37, half flow percentage, unit: 1%. The default is 50.

Parameters p38 and P39 are used to view the alarm history.

R

Parameter P40, slave station number setting, station number can be set from 1-65535
stations. After the station number is set, it needs to be powered on again before the
parameter is used.

6 key panel and parameter adjustment method

6.1 Control key panel

[FEEEE
@A®

@ &

Figure 42 2HSS458-EC key panel
The key panel consists of 4 keys and 4 LED displays. LED indicates the power supply
and four digit nixie tube to display the status, and the operation of nixie tube panel is
shown in the figure. Select the display mode by "M" key, and select the running state of
the monitoring motor by “UP” and “DOWN” keys. The following table represents the meaning
of each monitoring code.

Table 34Monitoring code of JMC 2HSS458-EC key panel

. Reference | Feedback | Position | Position | Position Driver Drive off
meaning

speed speed error given feedback fault line

1) Shift set key
"4" : shift function;
"A" : parameter adjustment, adding function;
“W” parameter adjustment, reduce function;
2) Function key
"ENT" key: confirm and save;

"M" key: undo exit, function switch key;
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Note: switch to the parameter display function by "M"; use "ENT" key to view the parameter
value (power on display is the parameter value you finally view), press "A" to switch the
function; (the "<«" key is invalid) to exit this function and go to the next function, press

"M"_

6. 2 Operate method of the key panel

Dizplay modeg

Display Parameter

®, e,
B [ |22
@

i J

'®

Parameter settin Parameter
1 Cata display

m ,_nﬂ #1 MNo.selection L - @ @ @
@ @ @ [ @ comfgim

para mrﬁar redet @ @ Concel

Drive reset
|:r|3 Cl
|

Figure 43 Operation flow chart of key panel of 2HSS458-EC

Data =setting

h

6. 3 Example of operation

1) Example of mode operation

Power ol

Dizplay pause

:
\l

Inwalid

Inwalid - @

Figure 44 Display mode operation diagram of JMC 2HSS458-EC key panel
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2) Example

of parameter adjustment operation

Fig. 45 operation diagram of JMC 2hss458-EC key panel parameter adjustment

Note: the factory default current ring, position ring and speed ring parameters of the
driver are the best parameters of the matching motor. Generally, the customer does not need
to modify them, but only needs to select the motor fraction and the percentage of open and
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closed-loop current according to the needs of the system control.

7 Fault alarm

Table 35 Fault alarm key panel

E101 Over current fault NO
E102 Reference voltage fault NO
_ Parameter ?ead / write -
failure
E104 Over—-voltage NO
E105 Motor phase failure NO
E106 Position error YES
E107 Motor enable YES
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8 Matched motor

Table 36Matched motor of 2HSS458-EC

4o 42J1848EC-1000 (*) 1.8 0. 48 1.5 80 0.45 48
42J1860EC-1000 1.8 0.7 2.5 110 0.55 60
57J1854EC-1000 (*) 1.8 0.9 4 280 38.1 54

Two | 57 | 57J1880EC-1000 () 1.8 2 480 38. 1 80
phase 57J18100EC-1000 1.8 2.8 5 100
60J1856EC-1000 1.8 1.5 3.5 340 0.9 56

60 | 60J1887EC—1000 () 1.8 3 5 690 1.45 87
60J18100EC-1000 1.8 3.5 5 1200 1.9 100

9 Quick guide

9.1 Hardware wiring

— Motor g+
Motor
—n '!:!l_
— motor B+
— motor -
Motor encoder signal line~Extension cable
| female i \
q | Control =igna
-terminal
Power+ . .I
poOwWer- R | —
GND R | ey - //
: AR iR IMC apecial line
Power signal - e
port

Figure 46 hardware wiring diagram of Z2hss458-ec
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For the specific definition of each port, see
mouse button or click the text to jump).

9.2 Parameter setting

a

2. Then you need to
odify the parameter P43,
irst press the "M" key ¥ parameter-setting interface,
! 0 enter the operation ~ the first will display

ode, it will display "PA-00", the rightmost
"dooSPA" display will flash

. When the power is
urned on, the drive panel
ill briefly display the

odel of the machine, and
hen enter the "E107" state,
his is because the drive

s not using energy

3. Then press the "M" key
again to enter the

6. Press the " { " key
4 times, the ten-digit
parameter is adjusted

to "4", the panel displays
|"PA-43"

4. Press the "1 " key
3 times, the single digit
of the parameter is
adjusted to "3", and

the panel display

is "PA-03"

the cursor will move to
the ten digits to

the left, and the digit
will flash (the second
from the right)

100000 -

. Then press the "ENT"
key, confirm to enter
the parameter P43, communication method
generally, the panel ' from "1" to "0", that is,
will display "100001", Modbus mode, the panel
because the default will display "100000"
communication method

is "1", CANopen mode

8. Then press the " | "

9.press the "ENT"key to
key to change the

confirm the modification
of the parameter, this
'will automatically return
to the parameter setting
page, press the "ENT" key
again to see that the P43
parameter has been

aved as "0"

Fig. 472 flow chart of setting parameters p43 in key panel of 2HSS458-EC

The above is the operation mode of the RC series driver (EC series cannot change the
communication mode to 485 or CAN). The operation mode is the same as that of EC series but

has different functions, while other operations are similar. You can master the operation
mode of the key panel according to the flow chart above.
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> 2HSS858-EC

1 Electrical, mechanical and environmental indicators

Table 37 Performance parameters of JMC 2HSS858-EC

507 90VAC

8. 0A

EtherCAT Communication protocol (CoE)

100MFrom station to station 100m

65535

7720mA (10mATypical value)

12A+10%Peak value of overcurrent action value

200VDCOvervoltage action value

The overmiss alarm threshold can be set through the front

panel of the driver or the handheld smart regulator

140 X70X56

1500g

Try to avoid dust, oil mist and corrosive gas

Max 70°C

-20°C"+65°C

40~ 90%RH

Natural cooling or forced cooling
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2 Mechanical installation dimension drawing

e
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Fig. 48 mechanical installation dimension drawing of JMC 2HSS858-EC
(¥AL: mm)
1)When designing the installation size, it is necessary to consider the size of the

terminal and the ventilation and heat dissipation.

2) The reliable working temperature of the driver is usually within 60 °C, and that of
the motor is within 90 °C;

3 Interface and wiring of Driver

Control =ignal port Control zignal port

CelalelelolvlololeloYoleloYeYole oA HE
~O00000C000000000E ~O0000n

Fower zignal port

OOOOE

+=
q:d:q:-ﬂ:mm

Figure 49 Schematic diagram of JMC 2HSS858-EC wiring port

Note: for the communication port, see the “Communication interface and wiring”
(CTRL + left mouse button or click text to jump)
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3.1 Power signal port

Table 38 power signal port

1 AC1 Power input L o N
- L and N indirect AC 50 = 90VAC
2 AC2 Power input N
Wiring of
3 A+
motor A+ o
— Motor A phase winding
Wiring of
4 A-
motor A-
Wiring of
5 B+
motor B+ o
— Motor B phase winding
wiring of
6 B-
motor B-

3.2 Control signal port (44 pin and DB head)

Table 39 Control signal port 2HSS858-EC

1 HW+ mechanical origin limit+ Input 12 ~ 24VDC
(compatible
2 HW- mechanical origin limit— with 5V, but not
recommended)
23 CW+ Clockwise limit+ Input 12 ~ 24VDC
(compatible
24 CW— Clockwise limit-— with 5V, but not
recommended)
25 CCW+ Counter clockwise limit+ | Input 12~ 24VDC
(compatible
26 CCW- Counter clockwise limit— | with 5V, but not
recommended)
9 PEND+ Signal in place + . © 5724VDC
10 PEND- Signal in place — E{ 0"50mA
32 BK+ Brake signal+ . * 5724VDC
31 BK- Brake signal - E{ 0750mA
30 OUTA- Encoder Channel A- +
44 OUTA+ Encoder Channel A+ h§
14 OUTB+ Encoder Channel B+ e
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15 OUTB- Encoder Channel B—
13 oUTZ+ Encoder Channel Z+ _{;:Ef
29 oUTZ+ Encoder Channel 7Z— '

3.3 Signal port of encoder

Table 40 Encoder signal terminal 2HSS858-EC

1 EA+ Encoder Channel A input +

2 EB+ Encoder Channel A input +
GND Encoder input GND

11 EA- Encoder Channel A input -

12 EB- Encoder Channel B input -

13 VCC Encoder power input +5V
signal

3.4 Wiring diagram of control

Wiring Control signal input and output interface

I

| 10 Signal input 2HSS858-EC
: |

| | CW+

I I L1

| SV 24V o A
: | e i
' |

| : CCW+ —

. 1 |

' 5V~24V | N A
| 3 | CCW- 1
! | HW+

| _ —

; | |

| 5V~24V 3 &
i | Hw-

: |

S |

Figure 50 connection

0f Control signal I0 differential signal
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IOsignal terminal |

i
¢ I et 2HSS858-EC
i terminal |
i i
i VCC |
i T f CW+ P

T i

! | - i #:L{
| |
! C\W s1gna l CCW+ 1
I | «
! || cow- B * " {
| |
I CCW-signa | ik {1
i | i Ao
| | HW- * ™ {
I. HWsigna
|
!
!

2HS5858-EC

| 1

| |

| |

| |

i vCC I

| owerenal { ' ow+

I T 1

: vee : CW- 45 *:{
: CCW signa .| cow+ —

| I L -

. iy

| N -
| HW:=aignal I HW+ o

| T T

i [ - i} *:K

I i

|

|

|

Figure 52Common cathode connection for control signals
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4 Diagram of typical application wiring

A typical wiring diagram consisting of 2HSS858-EC drives, etc. is shown below. The power
supply shall be AC50-90V according to the voltage level of matching motor.

B_
* 3
]
; ? BREAK+i
BREAK signal | -
I BREAK- g *

STFTE

VAC L] Ri4s
50~90V v T F'“:

b

I
[ [0 signal | 2HSS85H8-EC
[ terminal | CW4+
I t —3
ICW signal ! - iy ![:{ EB+—
I | cw EB- —|
I | CCw+ o EA+ i
[ y ' — % Ea- | |Encoder
I CCWsigral | copw- I Y%
'r T HWe | vee—
I e | Zi ![! GMD
: HW: zignal i HW- ) E\:
! veo !
I |
: P
|
|r U As
I I PEND- B+
I v |
] |
1 [
I 1
I
I
I

Figure 53 typical application wiring diagram of JMC 2hss858-ec driver
Note:
1) BREAK signal needs external relay control for motor brake control, and the maximum
passing current is 50mA.

2) RJ45 network interface is connected to other slave stations through 100BASE-TX double
foot line, and there is no special difference between the two network ports.

5 Parameter setting of driver

2HSS858-EC Driver parameter setting method: Parameters can be set through the front panel
of the driver; through the RS232 serial communication port of HISU, using special debugging
software to complete the parameter setting. There is a set of the best default factory
configuration parameters for the motor stored in the driver. The user only needs to adjust
the internal fine score of the driver according to the specific use. The specific parameters
and functions are shown in the following table:

The actual value of the parameter = the set value X the corresponding dimension
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Table 41JMC 2HSS858-EC Internal parameters of drive

Current loop
P1 0—4000 1 NO 1000

proportional gain

Current loop

P2 0—1000 1 NO 100

integral gain

damping factor
3 . 0—>500 1 NO 250
of driver

Position ring
P4 proportional 0—3000 1 NO 2000

gain

Position loop
P5 . . 0—1000 1 NO 200
integral gain

Proportional
P6 gain of speed 0—3000 1 NO 500
loop

The speed loop
P7 ) i 0—1000 1 NO 1000
integral gain

open loop
P8 ) 0—60 0.1 NO 40
current of driver

close loop
P9 ) 0—40 0.1 NO 20
current of driver

Factory
P10 Keep Keep Keep Keep
parameter
direction
P11 electrical level 0—1 1 NO 1
of driver
Factory
P12 Keep Keep Keep Keep
parameter
Factory
P13 Keep Keep Keep Keep
parameter
Driver in place
P14 0—1 1 NO 0
level
Factory
P15 Keep Keep Keep Keep
parameter
Factory
P16 Keep Keep Keep Keep
parameter
Drive segment
P17 0—15 1 Yes 2
selection

Driver instruction

P19 0—10 0 NO 2

smoothing

P20 User defined 4—1000 50 Yes 8
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micro—step
Factory
P21 Keep Keep Keep Keep
parameter
Factory
P22 Keep Keep Keep Keep
parameter
Factory
P23 Keep Keep Keep Keep
parameter
Factory
P24 Keep Keep Keep Keep
parameter
Open closed loop
P25 . 0—40 1 NO 10
stack ratio
Driver stop
P26 . 0—500 1 NO 200
damping
Driver low speed
P27 . 0—500 1 NO 50
damping
Factory
P28 Keep Keep Keep Keep
parameter
Factory
P29 Keep Keep Keep Keep
parameter
Driver phase
P30 missing 0—1 1 yes 1
detection
Factory
P31 Keep Keep Keep Keep
parameter
Factory
P32 Keep Keep Keep Keep
parameter
Factory
P33 Keep Keep Keep Keep
parameter
Factory
W P34 Keep Keep Keep Keep
parameter
Factory
P35 Keep Keep Keep Keep
parameter
P36 half-flow time 0—60000 Ms NO 500
half-flow 0—100 1% NO 50
P37
percentage
Drive alarm
P38 .
historyl
Drive alarm
P39 .
history?2
Drive station
P40 . 1—65535 1 YES 1
number Settings

Users can modify the following parameters through the front panel of the drive, or download
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them to the drive through HISU. The settings of each parameter are described as follows:

Parameters P1, P2, P3, P4, P5, P6 and P7 respectively are used for setting current ring,

system damping, position ring and speed ring.

<>

<>

Parameter P8 is used to set the open—loop current. P9 is for close—loop current. (Actual
current = open loop current + closed loop current)

Parameter P10 is used for the selection of alarm output level. Parameter O indicates
that the output triode of coupler is cut off under normal operation; the output triode
of coupler is on under driver alarm. vice versa.

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of control terminal level can be changed.

Parameter P14, select the output level in place, 0 means the output triode of the
optocoupler is cut off when the driver meets the conditions in place; if the conditions
in place are not met, the output triode of the optocoupler is on. vice versa.
Parameter plb: select the number of encoder lines, 0 for 1000 lines, 1 for 2500 lines
Parameter pl6, set the threshold value of position over tolerance (actual value = set
value X 10).

Parameter pl7, subdivision setting of drive.

Table 42JMC 2HSS858-EC driver parameter P17: micro—step of driver
parameter 0 1 2 3 4 5 6 7
Micro—step
micro—step customize 800 1600 3200 6400 12800 | 25600 | 51200
parameter 8 9 10 11 12 13 14 15
micro—step 1000 2000 4000 5000 8000 10000 | 20000 | 40000

Tip: in addition, the driver also provides users with any micro—step that can be set freely,

and the specific parameters are set through mode P20.

<>

¢
¢

¢
¢

Parameter P18, driver single and double pulse setting, 1 is pulse + direction, 0 is double
pulse mode.
Parameter P19, instruction smoothing coefficient

Figure 54 JMC 2HSS858-EC driver parameter P19: Command smoothing factor
Parameter P20, used for setting micro—step by user
Parameter P30, phase loss detection of driver, 1 indicates on, 0 indicates off. Only
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for manufacturer's maintenance.

<> Parameter p36, half flow time, Unit: ms. The default value is 1000, which means after
the motor stops for 1000ms,

<{ Motor current = set current (P8) X half current percentage (P37).

<> Parameter P37, half flow percentage, unit: 1%. The default is 50.

<> Parameters p38 and P39 are used to view the alarm history.

<> Parameter P40, slave station number setting, station number can be set from 1-65535

stations. After the station number is set, it needs to be powered on again before the
parameter is used.

6 key panel and parameter adjustment method

6.1 key panel

[FEEEE
@A®

@ &

Figure 55 JMC 2hss858-EC key panel
The key panel consists of 4 keys and 4 LED displays. LED indicates the power supply

and four digit nixie tube to display the status, and the operation of nixie tube panel is
shown in the figure. Select the display mode by "M" key, and select the running state of
the monitoring motor by  “UP”

Table 43 monitoring code of JMC 2HSS858-EC key panel

. Reference | Feedback | position | Location | Position Drive Drive
Meaning

speed speed error given feedback failure offline

1) Shift set key
"4q" . shift function;

"A" : parameter adjustment, adding function;
“W” .parameter adjustment, reduce function

2) Function key
"ENT" key: confirm and save;

"M" key: undo exit, function switch key;
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Note: switch to the parameter display function through "M"; use "ENT" key to view the
parameter value (power on display is the parameter value you finally view), press “¥” or
“A” to switch the function; (the "<«" key is invalid) to exit this function and go to

the next function, press "M".

6. 2 Key operation method

TiEpIEy @ Displar
- ~ | pETAmEtET - Dizplay
duUar- @ gelection parameter
F 7
@ harameter sed '@ 4 Parameter - Data displal : EE::?E E:i)
m ﬂﬂ @ No. selection.g @ @ (;j
1 confirm

®

ETameter @ @ cancel

egatf
PP ) " |Driver reset]
E LI R

Figure 56 Operation flow chart of key panel of 2HSS858-EC

6.3 Example of operation

1) Example of mode operation
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power on

6
@

pause
- C:}Fﬂﬂﬁfﬂ#

5
=
=
/a
(1]
L
o
mE
[T
LR
L]
L
EJ
|

EE&]‘ZF'F 2 @ invalid e
o0 FLE D O ® €
drYE F T ‘ffffff,fﬁf’
FH-LO0
- @ @

Figure 57 Display mode operation diagram of JMC 2HSS858-EC key panel

2) Example of parameter adjustment operation

Shift

i
>

HIW
COLCUU

F U
U] bt £ B4, 1 e E e
_IH__LL& ICIC

T |
| CICI IﬁuEu:
O] | =20 e

% o

ICILICLI

[Fy | ]
I ~dHE
CIC0)

EO0E

®
!

JCIEEE]
...... I |

M ENT

Tl

]

|
—®)

Fig. 58 operation diagram of JMC 2HSS858-EC key panel parameter adjustment
Note: the factory default current ring, position ring and speed ring parameters of

73



the driver are the best parameters of the matching motor. Generally, the customer does not
need to modify them, but only needs to select the motor fraction and the percentage of open
and closed-loop current according to the needs of the system control.

7 Fault alarm

Table 44 Fault alarm of driver 2HSS858-EC

E101 Over current No
E102 Reference voltage fault No
_—_— Parameter ?ead / write Yo
failure
E104 Over—-voltage No
E105 Motor phase failure No
E106 Position out of tolerance No
E107 Motor enable No

8 Matched motor

Table 45 Matched motor of 2HSS858-EC

86J1880EC-1000 (*) 1.8 4.5 6 1400 2.4 80

Two 86 86J1895EC-1000 (*) 1.8 6.5 6 2200 3.4 95
phase 86J18118EC-1000 () 1.8 8.5 6 2700 3§ 118
86J18156EC-1000 (*) 1.8 12 6 4000 5.3 156
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9 Quick guide

9.1 Hardware wiring

Motor A+
Motor A-
Motor B+
Motor B-

Power L port-
Power N port

Ty

Power signal port . Encoder signal port (S

dedicated adapter cable

Figure 59 hardware wiring diagram of JMC 2HSS858-EC

For the specific definition of each port, see "driver interface and wiring" (Ctrl + left

mouse button or click the text to jump).

9. 2 Parameter setting

The usage of this panel is almost the same as "2HSS458-EC". Jump to " Setting flow chart
of 2HSS458-EC key panel parameter P43" (Ctrl + left mouse button or click text to jump).
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Frequently asked question and solve

When the drive fails, the key panel will display, and the user can determine the problem

according to the fault alarm code in the panel. For example, after the power is turned on,

the motor does not run or the key panel displays "44 Err" when running, that is, the motor

position is out of tolerance alarm. Check whether the motor is overloaded or the encoder

feedback wiring is loose. After processing, power on and reset. At the same time, you can

also query the error by checking the object dictionary 0x1001, or query the status of the
drive through the status word 0x6041.

1 No digital display after power on

<>

Input power failure, please check the power line, whether the voltage is too low

2 Alarm after powering on or running a small angle

Check whether the motor feedback signal line and the motor power phase line are connected,
and whether the key panel displays "55 Err"

Whether the input power voltage of the stepping servo driver is too high or too low,
and whether the key panel displays "33 Err"

Whether the phase sequence of the motor is connected correctly. If it is not correct,
please refer to the motor logo and connect the corresponding phase sequence of the driver
In the driver configuration parameters, whether the number of lines of the motor encoder
is consistent with the actual parameters of the connected motor, if it is different,
reset it

3 Power on, display alarm signal on the driver

Check whether the master station and the slave station are communicating normally, if
they cannot communicate, check the station number and baud rate setting

After the baud rate and station number are confirmed, the communication cannot be
established, please check whether the terminal resistance is connected to the network
Check whether there is an error alarm in the status word, if there is, you can check
the object dictionary 0x1001 or 0x1003 sub—index 1 to view the current error reason

4 The motor does not run after giving various parameters

<>
<>

Check whether the given parameters meet the parameter requirements
Check if the limit switch has alarm limit
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HSS-EC Integrated bus hybrid stepper servo motor

series

» Product introduction

THSS-EC integrated bus hybrid stepper servo motor series products are a new type of bus
integrated stepper motor that is perfectly integrated into the EtherCAT bus communication
control technology. The stepper motor driver uses standard EtherCAT bus communication
protocol (CoE) and DS402 control protocol control algorithm. Compared with the combination
of traditional stepper driver and stepper motor, the cost is lower, the installation is more
convenient, and it can effectively avoid the stepper motor step loss problem, suppress the
motor temperature rise, significantly reduce the motor vibration, and greatly enhance the
high—speed performance of the motor. This integrated stepper motor integrates the advantages
of bus communication control, simple wiring, no step loss, low temperature rise, high speed,
high torque, low cost, and easy maintenance. It is a cost—effective motion control product.

» Technical characteristics

<> No lost steps, accurate positioning
<> Support standard 100M full-duplex EtherCAT bus network interface and CoE communication
protocol

<>

Built—in DS402 motion control protocol synchronization cycle position, contour position,
contour speed and homing control mode

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

A BRAKE signal output signal and in—position signal

100% rated torque drive motor

Variable current control technology, high current efficiency

Low vibration, stable operation at low speed

R e

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

User can customize microstep

Compatible with 1000 encoder line and 2500 encoder line

No need to adjust general application parameters

RS

Over—-current protection, over-voltage protection, under-voltage protection and
over—tolerance protection
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» THSS57-EC

1 Electrical, mechanical and environmental indicators

Form 46 JMC IHSS57-EC Integrated motor performance parameters

20750VDC

4. 0A

EtherCAT Protocol (CoE)

Between slaves 100M

65535

7720mA (10mA Typical value)

Overcurrent operating value, peak value 12A £+ 10%

Overvoltage voltage action value 200VDC

Tolerance alarm threshold can be set via the driver's front

panel or handheld smart regulator

128 X91 X 56

About 1500g

Try to avoid dust, oil mist and corrosive gas

0770°C

-20°C"+80°C

40~ 90%RH

Natural cooling or strong cooling air
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2 Mechanical installation dimensions

89,494
76,394
m:gm l
2 =T [ —T]
[ :| 128,228
109,578
826,030
i 0
il L4 o
e _éwﬂ_

47,140

Figure 60 JMC IHSS57-EC Mechanical installation dimensions of integrated motor (Unit: mm)

3 Driver interface and wiring

3.1 Power signal port

Table 47 JMC IHSS57-EC power signal port

DC+ Power input positive o N

- DC + and GND indirect 24 48VDC
GND Power input ground
BK+ Brake power supply + 24V
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4 BK- Brake power supply - ov

3.2 Control signal port (10 pin)

Table 48 JMC IHSS57-EC control signal port

1 COM Public end 24VDC/GND

2 CW- Clockwise limit —

3 . Mechanical origin limit + Compatible with 5V
and 24V

4 CCW+ Counterclockwise limit +

Probe 1 input Compatible with 5V

5 DI3
and 24V

6 DI4 Probe 2 input

7 DO1+ Alarm Output +

8 DO1- Alarm Output -

9 D02+ Output in place + :

10 D02~ Output in place - :}:{%

3.3 Control signal interface circuit diagram

Control signal input and output interface circuit diagram

10{5 9%

THSS557-EC

VCC

I

I

i

I

! !
I

i

: GNE%-—EL
|

|

|

I

1

1

|

|

I

1

24V COM .
i i 4
iy
ccw
COME%—E ‘ -
| Vi Ao
: HW bl

HW%%—EL

Figure 61 JMC IHSS57-EC Control signal common anode connection
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THSS57-EC
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I
I
I
I
I
I
I
I
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i} t:
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Figure 62 JMC IHSS57-EC Control signal common cathode connection

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

4 Typical application wiring diagram

The typical wiring diagram composed of IHSS57-EC driver is shown in the figure below.

The power supply selects DC20 ~ 50V according to the matching motor voltage level.

Signa
and
differ

signa

Master

FJ43

¥ Previous Sla

Ve

EJ45
End / next slave
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Figure 62 JMC IHSS57-EC Control signal common cathode connection
Note:
1) BRAKE signal needs external relay control for motor brake control, the maximum passing
current is bOmA.
2) The RJ45 network interface is connected to other slave stations through a 100BASE-TX
two—pin cable. There is no special difference between the two network ports.

5 Parameter setting of driver

Driver parameter setting method: Through the RS232 serial communication port of the HISU
debugger, special debugging software is used to complete the parameter setting. There is
a set of best default factory configuration parameters corresponding to the motor inside
the drive. The user only needs to adjust the internal subdivision number of the drive
according to the specific usage. The specific parameters and functions are shown in the
following table:

The actual value of the parameter = set value X corresponding dimension

Table 49 JMC IHSS57-EC Drive internal parameters

Current loop proportional

P1 . 0—4000 1 No 1000

gain
Current loop integral

P2 . 0—1000 1 No 100
gain

P3 Drive damping coefficient 0—>500 1 No 250

Position loop
P4 0—3000 1 No 2000

proportional gain

Position loop integral

P5 . 0—1000 1 No 200
gain

- Speed loop p?oportional — 1 o _—
gain

P7 Speed loop integral gain 0—1000 1 No 1000

P8 Drive open loop current 0—60 0.1 No 40

P9 Manufacturer parameters Reserved Reserved Reserved Reserved

P10 Manufacturer parameters Reserved Reserved Reserved Reserved

P11 Drive direction level 0—1 1 No 1

P12 Manufacturer parameters Reserved Reserved Reserved Reserved

P13 Manufacturer parameters Reserved Reserved Reserved Reserved

P14 Driver in place level 0—1 1 No 0

P15 Manufacturer parameters Reserved Reserved Reserved Reserved

P16 Manufacturer parameters Reserved Reserved Reserved Reserved

P17 Drive segmentation 0—15 1 Yes 2
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selection

P19 Drive command smoothing 0—10 0 No 2
P20 User—defined Subdivision 4—1000 50 Yes 8
P21 Manufacturer parameters Reserved Reserved Reserved Reserved
P22 Manufacturer parameters Reserved Reserved Reserved Reserved
P23 Manufacturer parameters Reserved Reserved Reserved Reserved
P24 Manufacturer parameters Reserved Reserved Reserved Reserved
e Open a?d closed l?op 0—10 { - 10
superimposed ratio
P26 Drive stops damping 0—>500 1 No 200
P27 Drive low speed damping 0—500 1 No 50
P28 Manufacturer parameters Reserved Reserved Reserved Reserved
P29 Manufacturer parameters Reserved Reserved Reserved Reserved
Drive phase loss
P30 . 0—1 1 Yes 1
detection
P31 Manufacturer parameters Reserved Reserved Reserved Reserved
P32 Manufacturer parameters Reserved Reserved Reserved Reserved
P33 Manufacturer parameters Reserved Reserved Reserved Reserved
P34 Manufacturer parameters Reserved Reserved Reserved Reserved
P35 Manufacturer parameters Reserved Reserved Reserved Reserved
P36 Half flow time 0—60000 Ms No 500
P37 Half flow percentage 0—100 1% No 50
P38 Drive alarm history 1
P39 Drive alarm History 2
PG Drive statipn number | g5535 ] Yes !
setting

The user can modify the following parameters through the panel of the driver, or download

them to the driver through HISU. The setting of each parameter is explained separately below:

<>

<>

Parameters P1, P2, P3, P4, P5, P6, and P7 are used to set the current loop, system damping,
position loop, and speed loop.

Parameters P8 and P9 are used to set open—loop current and closed—loop control current
(actual current = open—loop current + closed—loop current).

Parameter P10 is used for alarm output level selection. Parameter O indicates that the
optocoupler output transistor is cut off during normal operation; when the driver alarms,
the optocoupler output transistor is turned on. vice versa.

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of the control terminal level can be changed.

Parameter P14, select the in—place output level, 0 means the optocoupler output
transistor is off when the driver meets the in—place condition; the optocoupler output
transistor is on when the in—position condition is not met vice versa.

Parameter P15, encoder line number selection, 0 means 1000 lines, 1 means 2500 lines
Parameter P16, set the threshold of position deviation (actual value = set value X 10).
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<>

Parameter P17, the subdivision setting of the driver.

Table 50 JMC IHSS57-ECDriver parameter P17: driver micro—step

Parameter 0 1 2 3 4 5 6 7
Customize

Micro—step micro—step 800 1600 3200 6400 12800 | 25600 | 51200

parameter 8 9 10 11 12 13 14 15

Micro—step 1000 2000 4000 5000 8000 | 10000 | 20000 | 40000

Tip: In addition, the driver also provides users with any subdivision that can be set

freely. The specific parameters are set by mode PZ20.

<>

<>

e

R

Parameter P18, drive single and double pulse setting, 1 is pulse + direction, 0 is double
pulse mode.
Parameter P19, command smoothing coefficient

& .-:::'w-.. —

Figure 64 JMC IHSS57-EC Drive parameter P19: command smoothing coefficient
Parameter P20, used for user—defined subdivision.
Parameter P30, drive phase loss detection, 1 means open, 0 means close. Limited to factory
maintenance use.
Parameter P36, half flow time, unit ms. The default is 1000, which means that after the
motor stops for 1000ms,
Motor current = set current (P8) * half current percentage (P37).
Parameter P37, half flow percentage, unit 1%. The default is 50.
Parameters P38 and P39 are used to view the alarm records
Parameter P40, slave station number setting, the station number can be set from 1-65535
station numbers. After setting the station number, you need to power on again to use
this parameter.

6 Parameter adjustment method

6.1 Connect with HISU debugger

The cable connected to the HISU servo debugger must be a dedicated cable. Please confirm

before use to avoid damage.
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Driver HISU Debugger

RS232 Serial port

Special cable

Figure 65 JMC IHSS57-EC Connect with HISU debugger

6.2 Set driver parameters

The method of setting the driver parameters through the HISU debugger: the RS232 serial
communication port of the driver is connected to the HISU debugger, and a special
communication cable is used for key operation and panel prompts.

1) Operation Introduction

(D The rEAdy  diagram at power—on is as follows:

driver

R5232 port

Figure 66 JMC HISU (Handhold intelligent setup unit) power on display

@) 1t displays as follows when the connection is successful (the LED digital tube will
keep flashing if not connected):
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Figure 67 JMC HISU Successful display of connection
3 Mode function switching (after successful connection, enter various mode functions
by MODE key, the following figure is the parameter reset function):

Figure 68 JMC HISU Handheld debugger mode function switch

The function description is shown in the table below:

Table 51 JMC HISU mode function description

LED display Function Remarks
PR_RST Parameter reset Parameter initialization
Parameter .
PA_ 01 . Adjust parameter value
adjustment
Qe Parameter upload / Multi—-group parameter
- download upload / download

2) Detailed operation
(DGeneral block diagram of key operation
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Power on, display

EADy

m Perform parameter

Parameter reset
A -l . reset and return
‘——
PR RST
P th
Parameter number ki
Ent displacement and
Parameter selection Display ol -
adjustment mode PA_ _xx y parameters > plus=?n_d mlnus
v ' keys to set the
parameters
-
A Parameter
Parameter upload Enter
— . download mode arameter
mode 4——| dA dn — »

o}

Parameter
upload

A

Figure 69 JMC HISU key operation flow chart
Note: Press each function key to adjust the mode or parameter. The arrow indicates the effect
after pressing the key.
@0peration example of parameter mode
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Figure 70 JMC HISU Parameter adjustment

Figure 71 JMC HISU parameter adjustment flowchart

Note: The adjustment range of each parameter is 0-—4000. When you press the Enter
key to enter the adjustment parameter, you can view the initial value of the parameter.
After changing the parameter, the actual return value of the drive is displayed (such
as: Change the sending value to 9, and actually return to 1, it will display as 1).

7 Fault alarm

7.1 Alarm timing diagram

0.8s 2s
< -
| Red light flashes o Intervals

>

Figure 72 JMC IHSS57-EC Integrated motor alarm timing
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7.2 Signal flashing times

Table 52 JMC IHSS57-EC The meaning of the blinking of the integrated motor signal lamp

Flashing Times

Alarm description

Red Green

No Flashing Drive CAN communication is not linked
No Light up The drive is powered on normally

1 Light up Drive overcurrent

2 Light up Drive parameter upload error

3 Light up  Drive supply voltage is below the minimum
4 Light up Drive position is out of tolerance
5 Light up Drive communication error

6 Light up CCW direction limit

7 Light up CW direction limit

8 Light up SW direction limit

9 Light up Drive overheated

10 Light up Motor phase loss
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8 Quick guide

8.1 Hardware wiring

RS232 serial interface for
communication with
HISU debugger

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

Power signal
terminal, drive
power terminal and
brake power

terminal

Control signal port.
Among them CW,
HW, CCW, DI3, D14
are input signals,
DOO0 +, DO1 + are

output signals

Figure 73 JMC IHSS57-EC Picture of integrated motor

For the specific definition of each port, please refer to “Drive interface and wiring”

(Ctrl + left mouse button or click the text to jump).
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8.2 Parameter settings

7 < <
. 3. Press the "mode" key 4. Then press the "mode
2.If the link is ) k b
ful. th to enter the operation <ey to enter the parameter
1..P0v.ver o, HSU :;Jcc;s; I:j i elr|1 Z-resis mode, the screen setting page, the screen
will display & e _ESpl ¥ displays "PA RST" (in displays "PA_01", at this
“rEAdy " ISU_SS", otherwise it this case, press "enter" time the rightmost bit is
will flash the screen :
- to reset) brighter
- g/ — =
5. Press | once, The 6. Then press —, the second digit 7 PraEeT foii el 8. Then press the
unit digit of the on the right side of the screen, the tens digit of the enter” key to enter
parameter that is, the ten digits of the parameter becomes 4 the_ permeier P_40'
becomes "0" parameter will be brighter, and whrch .was prevrou.siy
this digit can be modified at this modified 0. 0 i
Eic.. display id0000
= —
9. Then press T, 10. Finally press the
change the "Enter” key, the drive is
parameter from 0 powered on again, you
to 1, to change the can complete the
slave No. to be 1. modification of the slave

.station number

Figure 74 Flow chart of setting the IHSS57-EC parameter P43 by the HISU
The above is an example of the operation mode of the RC series driver. It is the same
as the EC series operation but different in function. Other operations are similar. You can
grasp the operation mode of the key panel according to the above flowchart.
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» THSS60-EC

1 Electrical, mechanical and environmental indicators

Table 53 JMC IHSS60-EC Integrated motor performance parameters

20750VDC

4. 0A

EtherCAT Protocol

Between slaves 100M

128

7720mA (10mA Typical value)

Overcurrent operating value, peak value 12A £+ 10%

Overvoltage voltage action value 200VDC

Tolerance alarm threshold can be set via the driver's front

panel or handheld smart regulator

151X 96X 60

About 1500g

Try to avoid dust, oil mist and corrosive gas

0770°C

-20°C"+80°C

40~ 90%RH

Natural cooling or strong cooling air
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2 Mechanical installation dimensions

5411

=l
7
|

ER)

0@ O

4-50+0. 25

60.0+0. 25 MAX120
|

Figure 75 JMC THSS60-EC Mechanical installation dimensions of integrated motor (Unit: mm)

3 Driver interface and wiring

3.1 Power signal port

Tabel 54 JMC IHSS60-EC Power signal port

1 DC+ Power input positive L ~
- DC + and GND indirect 24 48VDC
2 GND Power input ground
3 BK+ Brake power supply + 24V
4 BK- Brake power supply - ov

3.2 Control signal port (10 pin)

Tabel 55 JMC IHSS60-EC Control signal port

1 COM Public End Compatible with 5V
2 Ccw Clockwise limit and 24V

3 HW Mechanical origin limit Compatible with 5V
4 CcCcw Counterclockwise limit and 24V

5 DI3 Probe 1 input Compatible with 5V
6 DI4 Probe 2 input and 24V

7 DO1+ Alarm Output + T
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DO1- Alarm Output -
D02+ Output in place + :
10 D0O2- Output in place — i}“{£

3.3 Control signal interface circuit diagram

Control signal input and output interface circuit diagram

7
10z &R I IHSS60-EC
|
WOC '
I 24v cou .
T I
\ «
o | fr
CW{EZE : —
; «
| cow Fya
|
CCW(ES | 3
| 7N o4
HWIES

f
t
t
|

Figure 76 JMC IHSS60-EC Control signal common anode connection
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Figure 77 JMC IHSS60-EC Control signal common cathode connection

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

4 Typical application wiring diagram

The typical wiring diagram composed of IHSS60-EC driver is shown in the figure below.

The power supply selects DC20 ~ 50V according to the matching motor voltage level.

RJ45

RJ45

Master f Previous Slaye |End / next slave

Power
4 43VDC
o
ra
ra
g
A
Signa| input
and
differpntial
signaloutput_
=
B ——
I/DC
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Figure 78 JMC IHSS60-EC Typical application wiring diagram of integrated motor
Note:
1) BRAKE signal needs external relay control for motor brake control, the maximum passing
current is bOmA.
2) The RJ45 network interface is connected to other slave stations through a 100BASE-TX
two—pin cable. There is no special difference between the two network ports.

5 Parameter setting of driver

THSS60-EC driver parameter setting method: Through the RS232 serial communication port
of the HISU debugger, special debugging software is used to complete the parameter setting.
There is a set of best default factory configuration parameters corresponding to the motor
inside the drive. The user only needs to adjust the internal subdivision number of the drive
according to the specific usage. The specific parameters and functions are shown in the
following table:

The actual value of the parameter = set value X corresponding dimension

Table 56 JMC THSS60-EC Driver internal parameters

- Current loop Proportional 0—4000 { o 1000
gain
P2 Current loop integral gain 0—1000 1 No 100
P3 Drive damping coefficient 0—500 1 No 250
Position loop proportional
P4 . 0—3000 1 No 2000
gain
P5 Position loop integral gain 0—1000 1 No 200
P6 Speed loop proportional gain 0—3000 1 No 500
P7 Speed loop integral gain 0—1000 1 No 1000
P8 Drive open loop current 0—60 0.1 No 40
P9 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P10 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P11 Drive direction level 0—1 1 No 1
P12 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P13 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P14 Driver in place level 0—1 1 No 0
P15 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P16 Manufacturer parameters Reserved | Reserved | Reserved Reserved
Pl Drive segme?tation 015 ! T 5
selection
P19 Drive command smoothing 0—10 0 No
P20 User—defined subdivision 4—1000 50 Yes
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P21 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P22 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P23 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P24 Manufacturer parameters Reserved | Reserved | Reserved Reserved
e Open a?d closed 1?op 040 { - 10
superimposed ratio
P26 Drive stops damping 0—>500 1 No 200
P27 Drive low speed damping 0—>500 1 No 50
P28 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P29 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P30 Drive phase loss detection 0—1 1 Yes 1
P31 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P32 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P33 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P34 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P35 Manufacturer parameters Reserved | Reserved | Reserved Reserved
P36 Half flow time 0—60000 Ms No 500
P37 Half flow percentage 0—100 1% No 50
P38 Drive alarm history 1
P39 Drive Alarm History 2
P40 Drive station number setting 1—65535 1 Yes 1

The user can modify the following parameters through the panel of the driver, or download

them to the driver through HISU. The setting of each parameter is explained separately below:

<>

<>

>

Parameters P1, P2, P3, P4, P5, P6, and P7 are used to set the current loop, system damping,
position loop, and speed loop.

Parameters P8 and P9 are used to set open—loop current and closed—loop control current
(actual current = open—loop current + closed—loop current).

Parameter P10 is used for alarm output level selection. Parameter 0 indicates that the
optocoupler output transistor is cut off during normal operation; when the driver alarms,
the optocoupler output transistor is turned on. vice versa.

Parameter P11 is used for direction level selection. Through the setting of this parameter,
the control direction of the control terminal level can be changed.

Parameter P14, select the in—place output level, 0 means the optocoupler output
transistor is off when the driver meets the in—place condition; the optocoupler output
transistor is on when the in—position condition is not met vice versa.

Parameter P15, encoder line number selection, 0 means 1000 lines, 1 means 2500 lines
Parameter P16, set the threshold of position deviation (actual value = set value X 10).
Parameter P17, the subdivision setting of the driver.
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Table 57 JMC IHSS60-EC Driver parameter P17: driver subdivision

Parameter 0 1 2 3 4 5 6 7
Customize

Micro—step micro—step 800 1600 3200 6400 12800 | 25600 | 51200

Parameter 8 9 10 11 12 13 14 15

Micro—step 1000 2000 4000 5000 8000 | 10000 | 20000 | 40000

Tip: In addition, the driver also provides users with any subdivision that can be set
freely. The specific parameters are set by mode P20.

Parameter P18, drive single and double pulse setting, 1 is pulse + direction, 0 is double
pulse mode.

Parameter P19, command smoothing coefficient

P W

Figure 79 JMC IHSS60-EC Drive parameter P19: command smoothing coefficient
Parameter P20, used for user—defined subdivision.
Parameter P30, drive phase loss detection, 1 means open, 0 means close. Limited to factory
maintenance use.
Parameter P36, half flow time, unit ms. The default is 1000, which means that after the
motor stops for 1000ms,
Motor current = set current (P8) * half current percentage (P37).
Parameter P37, half flow percentage, unit 1%. The default is 50.
Parameters P38 and P39 are used to view the alarm records
Parameter P40, slave station number setting, the station number can be set from 1-65535
station numbers. After setting the station number, you need to power on again to use
this parameter.

Parameter adjustment method

.1 Connect with HISU debugger

The cable connected to the HISU servo debugger must be a dedicated cable. Please confirm

before use to avoid damage.
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Driver HISU Debugger

RS232 Serial port

Special cable

Figure 80 JMC IHSS60-EC Connect with HISU debugger

6.2 Set driver parameters

The method of setting the driver parameters through the HISU: the RS232 serial communication
port of the driver is connected to the HISU, and a special communication cable is used for
key operation and panel prompts.

1) Operation Introduction

(1) The rEAdy _ diagram at power—on is as follows:

driver

R5232port

Figure 81 The HISU display when power on
(2) It will display as following when connect successfully. (the LED digital tube will
keep flashing if not connected):
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Figure 82 Display of HISU connect successfully

(3) Mode function switching (after successful connection, enter various mode functions
by MODE key, the following figure is the parameter reset function):

Figure 83 JMC HISU Handheld debugger mode function switch
The function description is shown in the table below:

Table 58 Mode function description of HISU

LED display Function Remarks
PR _RST Parameter reset Parameter initialization
PA_ 01 Parameter adjustment Adjust parameter value
Multi-group parameter upload
dA_ UP Parameter upload / download sroup p P /
download

2) Detailed operation
(1) Operation picture of keys
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Power on, display

Bl g

Parameter reset

Perform parameter

reset and return
o —
PR RST

Press the
Parameter number Ent )
Parameter A selection Display " ?E’J'-?'a:z'f‘_eftf‘r'd
B L = " plus and minus
’ PA__x parameters | ———~|P° SNC T
. ' parameters
- ‘

= o2 Parameter
'arameter uploa :
B download mode

A
. i———_'da__&

v' _
__ B

Note: Press each function key to adjust the mode or parameter. The arrow indicates the effect

il
-

Figure 84 JMC Operation flow chart of key

after pressing the key.
) Example of parameter mode operation

Figure 85 Parameter adjustment display of HISU
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Figure 86 Parameter adjustment flowchart of HISU

Note: The adjustment range of each parameter is 0-—-4000. When you press the Enter
key to enter the adjustment parameter, you can view the initial value of the parameter.
After changing the parameter, the actual return value of the drive is displayed (such
as: Change the sending value to 9, and actually return to 1, it will display as 1).

7 Error alarm

7.1 Alarm timing diagram

0.8s 2s

WTEKR | mREeE

Figure 87 JMC IHSS57-EC Integrated motor alarm timing

7.2 Signal flashing times

Table 59 JMC IHSS60-EC The meaning of the blinking of the integrated motor signal lamp
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Flashing
Times Alarm description

Red Green

No Flashing Drive CAN communication is not linked
The
dr
No Light up -
0.8s 2s
- » - >
Red light flashes Intervals
>

ive is powered on normally

1 Light up Drive overcurrent

2 Light up Drive parameter upload error

3 Light up Drive supply voltage is below the minimum
4 Light up Drive position is out of tolerance

5 Light up Drive communication error

6 Light up CCW direction limit

7 Light up CW direction limit

8 Light up SW direction limit

9 Light up Drive overheated

10 Light up Motor phase loss

8 Quick guide

It is basically the same as IHSS57-EC, please refer to IHSS57-EC's “Quick User Guide”.

Frequently asked question and solve

1. Power light is off

<> The input power supply is error, please check power supply line and whether the power
supply voltage is too low.
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2 Alarm after powering on or running a small angle

<> Check whether the power cord is in good connection;
<> Check whether the power supply voltage is correct;
<> Check whether the parameters of P8 and P9 are correct.

3 Communication is normal, but failed to run

<> Check whether the order and sequence sent by the master station are correct;
<> Check whether the corresponding parameters are correct;
<> Check whether the communication type and wiring are correct.

4 Drive position is out of tolerance

<> Check whether the P16 parameter is correct

5 Parameter upload error

<> Set the parameters again.

6 Input voltage is too high

<> Check if the input voltage exceeds 50V, if it exceeds 50V, reduce the input voltage.

7 CW, SW, CCW direction limit

<> Check whether the corresponding limit switch is activated.
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THSV-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

<> 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

<> 100% rated torque drive motor

<> Variable current control technology, high current efficiency

<> Low vibration, stable operation at low speed

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

< User can customize subdivision

<> 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
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<> 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

» 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.

CS)‘ Indicates something that must not be done

1.1 Precaution of receiving and installation

Z@SDanger:

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

machine or fire.
2. Don’ t use at places with thick steam, combustible, corrosive gas in case of

electrical shocks, damages or fire etc.
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1.2 Wiring precautions

ZﬁlDanger:

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.

2. Please confirm if power supply cable is connected with motor output connector,
in case of fire caused by sparks.

3. Please select correct power cable and motor power extended cable to avoid fire
caused by overcurrent.

4. 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.

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

. 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

ZES 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.

ZES 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.
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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.

» 2 Product description

2.1 Technical index

Table 60 IHSV-EC Technical index

57 Base 60 Base 86 Base
Input Power (VDC) 140w 180w 200W | 400W 440W 660W
36 48 72
Communication type EtherCAT Protocol
Maximum communication distance Between slaves 100M
Maximum support slave station
m)number 65535
Protection Overload I2t current action value 300% 3S
- Occasion Try to avoid dust, oil mist and corrosive gas
%_ Working Temperature 0" +70°C
5 Storage temperature -20°C"+80°C
5 | Humidity 40™90%RH
- Cooling method Natural cooling or strong cooling air
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2.2 Naming rules

IHSV 57 - 3

COR ) ®

(1) Series name:IHSV: Integrated AC servo motor
(2) Motor Base: 57: 57 Base 60: 60 Base 86: 86 Base

(3) Rated Speed: 30: 3000RPM

(4) Rated Power: 14: 140W 18: 180W 20: 200W 40: 400W 44: 440W 66: 660W
(5) Supply Voltage: 36:36VDC 48:48VDC 72:72VDC
(6) Field-Bus communication: R: RS485 RC: RS485+CAN EC: EtherCAT

(1) Product design serial number: special function module, the default is the standard model

» 3 interface and wiring of driver

3.1 Interface definition

3. 1. 1Power port

Table 61 Power port

DC+

Power input +

2 GND

Power input ground

DC power supply

3. 1.2 Control signal port (10 pin)

Table 62 Control signal port

1 CW+ Clockwise limit +

2 CW- Clockwise limit—

3 HW+ Origin limit +

4 HW- Origin limit-

5 e Cpunterclockwise
direction limit +

6 ol C?unte?clockw%se
direction limit—

5724VDC
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7 BK+ Brake power input + 24VDC
8 BK- Brake power input-— 24VGND
9 PE+ Output i 1 + ~

utpu 1'n place 0~30VDC
10 PE- 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"

Intertace and Wiring”

text to jump).

3.2 Control signal interface circuit diagram

5~24V
Power Supply

CW limit switch
NPN sensor

HW limit switch

NPN sensor

CCW limit switch
NPN sensor

Common positive

connection

@®
CW+
On CW-
%__ F—— Driver
0]
O
®1 T
5L
(O] L
O
O
Hy

Figure 88 Common positive connection
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5~24V
Power Supply

CW+
CW-

i

ICW limit switch Driver

NPN sensor

HW limit switch

NPN sensor

Common negative

CCW limit switch

NPN sensor

connection

FEde GEogke

Figure 89 Common negative connection

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

3.3 Serial interface 232 wiring diagram

Driver Host computer

RS8232 Serial port

Special cable

Figure 90 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.
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RI45 RJ45

Master [ previous slav)

™

End / next slave

EtherCAT EtherCAT

Power

JAAPZ-ZT

Singal
input an
differnti
signal
output

Figure 91 Typical wiring diagram of IHSV-EC

> 4 Installation instructions and fault alarm

4. 1Installation dimensions

L2 Ll

O o 0

: ‘ = - i ‘j ) ¢

. L4

i
i
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o2

>

f

7o
s

—— =

Figure 92 JMC IHSV-EC Integrated motor installation size
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THSV57-30-14-36-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
THSV86-30-44-72-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) .

.Vibration : 0.5G or less

.To prevent rain or damp environment.

.Avoid exposure in the sun.

.To prevent oil mist, the erosion of salt.

.To prevent corrosive liquid, gas, etc.

.To prevent dust, lint and metal fines.

©O© 0 1 O O &= W

.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).
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4.3 LED Indicator light

4.3.1 Alarm timing diagram

U JUULE

0.8s 2s
- > - >

» AT IR A el [ g 2] =

Figure 93 Integrated motor alarm timing of IHSV-EC

4.3.2 flashing times of Signal light

Table 63 Error Alarm

Red light Flashing Times Alarm description

Red off) green flashing Drive CAN communication is not linked

Rediott i zuaenion The drive is powered on normally

Drive overcurrent
Red flash once, green on

Red flash twice, green on Drive supply voltage exceeds maximum

Red flash 3 times, green on Drive supply voltage is below the minimum

Red flash 4 times, green on Drive position is out of tolerance

Red flash 5 times, green on Drive communication error
Red flash 6 times, green on CCW direction limit
Red flash 7 times, green on CW direction limit
Red flash 8 times, green on SW direction limit
Red flash 9 times, green on Drive encoder error

Red flash 10 times, green on Overload alarm
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Red flash 11 times,
Red flash 12 times,

Red flash 13 times,

Red flash 14 times,

green on

green on

green on

green on

parameters
Incorrect current range

EEPROM read and write errors
Incorrect electronic gear ratio setting

The host computer needs to be powered on to modify the

» b Physical reference

RS232 serial interface for

communication with
HISU debugger

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

Figure 94 Picture of integrated motor IHSV-EC

Power signal
terminal, drive
power terminal and
brake power

terminal

Control signal port.
Among them CW,
HW, CCW, DI3, D14
are input signals,
DOO +, DO1 + are

output signals



» 6 Use of servo adjustment software

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

L)

| xee BAERO WD PR EE0 0w EmM)

Bns/EaSEc @ AR ZeEwEO  EaEss ) BEL 0 BE2 0

Figure 95 Servo adjustment software

® [n the pop—up dialog box, set the corresponding options, click to open, the operation
is as follows:
[

W
e
SiR
tasg i
L

Bl il

Figure 96 serial port setting of servo debugging software
® After clicking Open, if the communication is successful, the following picture will
be displayed:
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Figure 97 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 [P] 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.
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Figure 98 Parameter 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:
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Figure 99 Parameter 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.
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» 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 loops,

the basic control block diagram is as follows:

Torgue feefdforwar

Position Speed feedfordard
Command : .
5 ent loop control_ ¢ B

= ® Po;ition loop gain Gg | Eeed loop gain {\‘Iotor;u

I [ L J g

Speed loop intdgral time

constant

S%eed feedbagk

1
Position feedback

Figure 100 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.
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Table 64 Basic gain parameter

0: Manually adjust the rigidity.

1: Standard mode automatically adjusts
rigidity. In this mode, the parameters
P02-00, P02-01, P02-10, P0O2-11, 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

Real-time
automatic adjusts the rigidity. In this mode, this mode
P01-02 adjustment 0-2 2 Next, the parameters P02-00, P02-01, P02-10,
mode 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 feedforward smoothing
constant): 0.50
Real-time Built-in 32 kinds of gain parameters, when|
. P01-02 is set to 1, or
automatic 2 ti k. Can be directly called and
PO1-03 ad justment 0-31 13 time to Wor . Lan be direc .y ca. ed an
£ pigidit set according to the actual situation
© rlsl 1ty The larger the value, the stronger the
settings rigidity.
» The larger the setting value, the higher
the gain, the greater the rigidity, and the
Position ..
trol position lags
P02-00 (gz;n ) 0-3000. 0 | 80.0 The smaller it is, but the value is too large,
the system will oscillate and overshoot.
» (Gain at rest.
‘s » The larger the setting value, the higher
P02-01 Position | (-3000.0 | 80.0 & &y &
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control the gain, the greater the rigidity, and the
gain 2 position lags
The smaller the value, but the larger the
value, the more shock and overshoot
» 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 error and the
Speed faster the response. But if the feedforward
P02-03 feedforwar | 07100.0 30.0 .. . .
gain is too large, it will
d gain Make the position loop of the system
unstable, and it is easy to produce overshoof]
and vibration.
Speed This parameter is used to set the time
feedforwar constant of the speed loop feedforward
P02-04 d 0-64. 00 0 filter. value
Smoothing The larger, the filtering effect increases,
constant but at the same time the phase lag increases.
» The larger the setting value, the greater
the gain and rigidity.
Speed ) .
. Machine and load settings.
P02-10 raflo 1-2000. 0 40.0 | » Tncrease 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 | o 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
» When set to 100. 0%, the speed loop adopts
PI control, and the dynamic response is fast;
when set to 0, the integral effect of the
Pseudo—dif speed loop is obvious,
ferential Low frequency interference can be filtered,
PO2-19 Feed 0-100. 0 100. 0 but the.dynémic r?sponse ?s.slow.
Control » By adjusting this coefficient, the speed
System loop can have better dynamics
Number 1 Response, while increasing the resistance to
low—frequency interference.
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» The larger the setting value, the greater
the gain and rigidity. The parameter value
Speed is set according to the motor and load
. conditions.
_ proportiona _
P02-13 1 gain 2 1-2000. 0 9.0 1, Increase the value as much as possible
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
. E) 1 1000. 0 it will easily cause vibration and noise.
_ integra _ . .
PO2-14 tant 9 0.1-1000. 0 » Under the condition that the system does
constan
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 integral effect of the
Pseudo—diff speed loop is obvious, which can filter
erential low—frequency interference, but the dynamic
foodforward response is slow.
P02-15 trol 0-100.0 100.0 | » By adjusting this coefficient, the speed
con.r? loop can have better dynamics
coefficient Response, while increasing the resistance to
2 low—frequency interference.

» 8 Parameter and Function

8.1 Parameter list

P00—xx:
PO1-xx:
P02-xx:
PO3-xx:
P04-xx:

[ ]

motor and drive’ s parameter
Main Control parameter

Gain parameter

Position parameter

Speed parameter
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P05—xx: Torque parameter

P06-xx: I/0 parameter

P0O8—xx: Advanced Function parameter

>

Table 65 parameter list

P —
P00-00 | Motor SN 0-65535 ELee over=0n
set again
St P -0
P00-01 | Motor rated speed | 1-6000 rpm op ower=on
set again
St P -0
P00-02 |Motor rated torque |0.01-655. 35 N. M op ower—n
set agalin
P00-03 |Motor rated current | 0. 01-655. 35 A S0 P
set agalin
Mot t St p -0
P0-04 | . o T 0. 01-655. 35 kg en? | °P o=l
lnertia set again
Polar
St P -0
P00-05 | Motor pole pairs 1-31 logari op OW?I n
set agalin
thm
I 1 P —
P00-10 ncrementa 0-65535 Stop ow?r On
encoder PPR set again
Incremental
St P -0
P00-11 | encoder Z pulse 0-65535 op ower=on
i set again
electrical angle
PO0-12 Rotor initial angel 0-360 10 Stop Pow?r—On
1 set again
PO0-13 Rotor initial angel 0-360 1° Stop Pow?r—On
2 set again
PO0-14 Rotor initial angel 0-360 1° Stop Pow?r—On
3 set agalin
PO0-15 Rotor initial angel 0-360 e Stop POW?I—OH
4 set agalin
PO0-16 Rotor initial angel 0-360 1° Stop POW?Y—OH
D set again
PO0-17 Rotor initial angel 0-360 e Stop POW?I—OH
6 set agalin
P00-21 | RS232 baud rate 0-3 o Stop Powg—()n
set again
P00-23 | Slave address 0-255 - Stop Power—0n
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set again
Verification Stop & Power—0n
P00-25 0-3 1 ===
method set again
Overvoltage
t P =
PO0-42 | protection 0-300 0o | S ip ¢ ower=0n
S again
threshold € 2
Stop & .
P01-01 | Control mode setup | 0-6 0 - ¢ Immediate
se
Real-time R e &
P01-02 | automatic 0-2 1 — uznlng Immediate
se
ad justment mode
Real-time
po1-03 | Automatic 0-31 13 |- Running & | diate
adjustment of set
rigidity settings
R i &
PO1-04 | Inertia ratio 0-100. 00 1 1 time uznlng Imnediate
se
Brake—command-serv R . %
unnin
P01-30 | o off, delay time | 0-255 100 | Ims . 8 Immediate
S
(brake open delay) €
brak tput d Running &
PO1-31 | OUTPHESPEEC g 3000 100 | 1rpm | P8R Innediate
limitation set
Servo OFF brake R e &
unnin
P01-32 | command waiting 0-255 100 | Ims . 8 Immediate
S
time €
Positi trol Running &
P02-00 | o % COTEOR T 10-3000. 0 48.0 | 1/8 UIERE S Timediate
gain 1 set
Positi trol R i &
PO2-01 | o  rOm COMHOL g 3000, 0 57.0 | 1/S UERRE & mediate
gain 2 set
S d feedf d R i &
po2—03 | “PeeT FECTOTVATE g 160 ¢ 30.0 [1.0% | M8 H ] Iinediate
galn set
S d feedf d R i &
pO2-04 | “PCCC TECTOTVANE g 64 00 0.5 |lms UERRE & mediate
smooth constant set
R i &
P02-10 | Speed ratio gain 1 | 1.0-2000. 97.0 | 1Hz uznlng Imnediate
se
S d int 1 R i &
Po2-11 | Dot Hhestd 0. 1-1000. 10.0 | Ims WS | Innediate
constant 1 set
Fake differential
100. R i &
P02-12 | feed-forward 0-100. 0 . |1o% uznlng Immediate
control ratio 1 5¢
Running &
P02-13 | Speed ratio gain 2 | 1.0-2000. 97.0 | 1Hz uznlng Immediate
se
P02-14 | Speed integral gain | 0. 1-1000. 1000 | 1ms Running & | Immediate
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2 .0 set
Fake differential
100. Running &
P02-15 | feed—forward 0-100. 0 . |10% uznlng Immediate
control ratio 2 5¢
T feedf d Running &
Po2-19 | O M TEEROTNEEE 430000 0 |10% | % Inmediate
galn set
pog-gq | oraue feedforward 1, o, o, 0.8 |lus | I8 p date
smooth constant set
Running &
P02-30 | Gain switching mode | 0-10 9 | uznlng Tmmediate
se
pog-3) | 010 switching 0-20000 800 |—— | ummng &) o diate
grade set
. . . Running & .
P02-32 | Gain switching lag | 0—-20000 100 | — ¢ Immediate
se
pog-33 | 0aIn switching 0-1000. 0 00 | s |
delay set
Position gain Running & .
P02-34 . . . 0-1000. 0 10.0 | Ims Immediate
switching time set
pog-4p | ode sviteh 0-20000 el e
selection 0 set
Torque command Running & .
P02-50 -100. 0-100.0 |0 1.0% Immediate
added value set
CW t Running &
P02-51 oraue -100.0-100.0 |0 |1.0% | "R finediate
compensation set
R t Running &
Po2-52 | o oc OTAHE ~100.0-100.0 |0 | 1.0% | "€ %) Inmediate
compensation set
f1 i
P03-00 Source of location 0-1 0 - Stop & Immediate
command set
I ion Pul
po3-03 | SLruction Fuise o ) g | — P s
Inversion set
Position Pul Runni
po3-04 | oSition Fuise 0-3 2 |- e
filtering set
Positioning Running &
unnin
P03-05 | completion 0-2 1 == ¢ 8 Immediate
se
criteria
P03-06 Location complete 0-65535 30 Encoqe Running & Inmediate
range r Unit | set
Number of
Running & | P -0
P03-09 | instruction pulses | 0-65535 4000 | Pulse | - ninE S TONEITHR
set agaln
per turn of motor
PO3-10 Electron Gear 1 65535 4000 | —— Running & Pow?r—On
molecule set again
P03-11 | Electronic gear 1 | 1-65535 4000 | — Running & | Power—0On
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Denominator set again
Excessive position Comman Runnine &
P03-15 | deviation setting | 0-65535 0 d unit ¢ 8 Immediate
%10 se
Position
Instruction Running & .
P03-16 . . 0-1000. 0 0 lms Immediate
smoothing filter set
time constant
PO4-00 Speed instruction 0-1 | L Stop & Inmediate
source set
PO4-01 Speed instruction 0-1 0 L Stop & Inmediate
analog counter set
Digital d gi Running &
Po4-02 | oA SPECTEIER 6000—6000 [0 |irpm | C | Immediate
value set
0 d al Running &
PO4-05 | o Pt A 06500 6400 | lrpm | % % | Inmediate
value set
F d dlimit Running &
PO4-06 | oo SPEET R 06000 5000 | Lrpn | - T | Tnmediate
se
R dlimit - Runni
Po4-07 | o oc SPER TR o-6000 P00 o | e e diate
0 set
Z locit Runni
Po4-10 | Z°TO VEIOTH 0-200. 0 0 |lrpn [ B ediate
detection value set
Runni
PO4-14 | Acceleration time | 0-10000 500 unning & | oo ediate
Ims/10 | set
00 Runni
P04-15 | Deceleration time | 0-10000 500 | on uzmng& Immediate
se
Int 1F d 200. Running &
P05-10 |, TOTEEE 9300, 0 1.0% | R Innediate
Torque limit 0 set
Int 1 200. Running &
PO5-11 | o ohar TEVEESE 9300, 0 1.0% | HRE R Inmediate
torque limit 0 set
Enable the .
P06-00 | effective level of | 0—4 p | [Ruoning &) Power=On
. set agaln
the input port
PO6-20 Alarm ?utput port 0-1 | L Running & Pow?r—On
effective level set again
PO6-22 Effective level of 0/1 | e Running & Pow?r—On
output port set again
Feedback speed Running &
P08-19 | low—pass filter 0-25. 00 0.8 | Ims ¢ 8 Immediate
se
constant
T d Running &
pog-20 | OnOne Comman 0-25. 00 0.84 | Ims TS ] Inmediate
filter constant set
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POS_25 Disturban?e torgue 0-100. 0 0 Y Running & Imediate
compensation gain set
Disturbance torque Running &

P08-26 | filtering time 0-25. 00 0.8 | Ims cot Immediate
constant

8.2 Description of parameter

8.2.1 P00—xx P00—xx Motor and driver parameters

Table 66 PO0O—xx Motor & driver parameter

Default set
P00-00 | Motor number 0: PO-01 to PO-17 is available
PO0-01 Rated speed Set range: 176000 rpm; unit: rpm;
default value.
PO0-02 rated torque Set range 0.01-655.35 N.m;unit: N.M
Default value.
P00-03 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
PO0-05 Pole pairs Set range:1-31 pairs; unit: pairs
Default value
P00-10 Incremental encoder lines | Default set
POO-11 increm?ntal encoder Z pulse Default set
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:
PO0-21 RS232 comm?nication baud | 0: 9600
rate selection 1: 19200
2: 57600
3: 115200
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t . 0-255; Default:1;
P00-23 Slave address Set range ,O 2 e'au .
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 POl-xx Main control parameters

PO1-01

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 b

(control mode switching). Control the logic
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
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Valid
Invalid

6: Fully closed loop

Position mode

Torque mode

PO1-02

Real time automatic
adjustment mode

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
adjusted by manual. The following parameters 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 parameters
will be fixed and cannot be changed:

P02-03 (speed feedforward gain), 30%

P02-04 (speed
constant). 0.5

feedforward smoothing

P01-03

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, or 3. It can be called
directly according to the actual situation. The
larger the set value, the stronger the rigidity.

P01-04

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
recognition, write the

automatic inertia

recognized value into the parameter

PO1-30

Brake
command-Servo OFF
(brake

delay time

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
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the motor becomes non—energized.

Speed limit value of

Setting range: 0-3000, unit: rpm
Motor speed threshold when the brake output is
active when the motor is rotating. Less than this

command waiting time

P01-31
brake command output | threshold, the brake output command is valid,
otherwise it will wait for P01-32 time, the brake
output command is valid.
Setting range: 0-255, unit: ms
S OFF-brak
P01-32 erve raxe The maximum waiting time for the brake output

when the motor is rotating.

8. 2.3 P02—-xx Gain parameters

Table 67 P02-xx Gain parameters

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 1is, 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.
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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.

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
smaller the setting value, the faster the
integration speed, the greater the stiffness,
and the vibration is too easy to produce noise
if it is too small.

When the system does not oscillate, reduce this
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%, the speed loop adopts PI
control, and the dynamic response is fast; when
set to 0, the speed loop integral effect is
obvious, 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 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 the
speed response is. However, if it is too 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
smaller the setting value, the faster the
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integration speed, the greater the stiffness 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 O,
the speed loop integral effect is obvious, 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.

P02-19

Torque feedforward
gain

Setting range: 0-30000, unit: 1.0%

Set the current loop feedforward weighting
value. This parameter adds the current loop after
weighting the differential of the speed command.

P02-20

Torque feed—forward
smoothing constant

Setting range: 0-64.00, unit: ms
This parameter is used to set the torque
feedforward filtering time constant.

P02-30

Gain switching mode

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. P0O2-11.
1" gain P02-12

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

2 Need t t the DI tt
Use DI eed to se e port to

input

9 (gain switching input)

. . Invalid: first gain
switching . .
Effective: second gain

3 When the torque 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 and
exceeds the P02-33 delay
setting, it switches to the

Big torque
command
value
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first gain.

Speed

command

changes
a lot

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

gain.

speed command

second

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 and
exceeds the P02-33 delay
setting, it switches 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
switches to the first gain.

position

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 setting is exceeded,
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

completed.
positioning
the
setting 1is

and delay

switches to the first gain.

Actual

Switch to the second gain
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speed is | when the actual speed is
big greater than the threshold
(determined by P02-31 and
P02-32). When it is less
than the threshold and
exceeds the P02-33 delay
setting, it switches to the
first gain.

10 | With Switch to the second gain
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.

Gain switching level

Setting range: 0-20000
Judgment threshold when gain is switched.

P02-31 Torque unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Gain switching Setting range: 0-20000
hysteresis Hysteresis level at gain switching
P02-32 Torque unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Gain switching delay | Setting range: 0-1000.0, unit: ms
P02-33 When switching from the second gain to the first
gain, the time from when the trigger condition
is met to the actual switching.
Position gain Setting range: 0-1000.0, unit: ms
P02-34 switching time Time for position control gain 1 to smoothly
switch to position control gain 2
Mode switch level Setting range: 0-20000
Set the threshold for switching.
P02-41 Torque unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Torque command added | Setting range: —100.0-100, unit: 1.0%
P02-50 value Valid in position control mode. This value is

superimposed on the torque reference value and
is used 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 68 P03-xx Position parameters

o 0: pulse command
P03-00 Source of - position 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 filter | Set range:0-1 Unit: us
setting 0: 0. luso
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 setting
P03-05 value
2: Output when position is 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
P03-06 completion output. If an incremental encoder
motor is used, the number of encoder lines per
revolution is calculated by * 4
Setting range: 0-65535
Number of . i
P03-09 instruction pulses Absolute encodér motor is effectlve}y used to
per turn of motor set motor rotation number of instructions pulse.
When this parameter is set to 0, P03-10 and
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8. 2.

P03-11 are valid

Calculation formula of incremental motor
Electric gear 1 | electronic gear ratio:
P03-10 Molecule - C x4 _ Molecule
P Denominator
C: Encoder line P: No.of input pulse per turn
Electric gear 1 Eg: encoder line 2500; pulse per turn 3200; Electronic gear ratio?
PO3-11 Denominator o _ x4 25004 10000 25
P 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, more
P03-15 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
5 P04-xx Speed Parameter
Table 69 P04-xx Speed parameter
0: External Analog Instruction
PO4—00 Speed instruction 1: Digital Instruction (Parameter Setting)
source 2: Digital Instruction (Communication)
3: Internal Multiple instruction sets
Used to adjust the polarity relationship of
Speed command analog | analog quantity
P04-01 . .
inversion 0: Normal
1: Polarity is inversion
Digital speed given Setting range: —-6000 — 6000, Unit: rpm
P04-02 value when P04-00 is set to 1, P04-02 is the speed
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
P04-06 Forward speed limit set range: 076000, Unit: rpm

Limit forward speed of motor
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8. 2.

8. 2.

Set range: —6000-0, Unit: rpm

P04-07 Reverse speed limit o
Limit reverse speed of motor
Zero speed detection value
Zero speed detection | Set Zero speed detection threshold, motor speed
P04-10
value below the threshold can be output through the
output port "zero speed motor output"” signal
) ) Set range: 0-10000, Unit: 1ms/1000rpm Set the
P04-14 Acceleration time 8 . . . b
acceleration time in speed control
) ) Set range: 0-10000, Unit: 1ms/1000rpm
P04-15 Deceleration time 8 . . ) b
Set the deceleration time in speed control
6 P0O5—xx Torque parameter
Table 70 PO5-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
7 P06—xx I/0 Parameter
Table 71 P06-xx I/0 parameter
Enable output ort
PO6-00  OUPUE PO gt ting range: 0-1, Default: 1
effective level
P06-20 Alarm output port | Setting range: 0-1, Default: 1
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effective level

P06-22

In place output port
effective level

Setting range: 0-1, Default: 1

8. 2.8 P08—xx Advanced function parameters

Table 72 P08-xx Advanced function parameters

Set range: 0-25.00, Unit: ms
Feedback speed . .
. Feedback speed low-pass filter time constant,
P08-19 low—pass filter . . .
when the motor running when there is a howling,
constant
the value can be set up properly
Set range: 0-25.00, Unit: ms
PO8-20 Torque command filter | Torque instruction filter time constant 1, when
constant there is a motor running, the value can be
appropriately set to large.
Set range: 0-100.0
Disturh ¢ Observed Gain Coefficient of disturbing torque.
isturbance torque .
P08-25 . ? The larger the value 1is, the stronger the
compensation gain . ) . .
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 be
P08-26 filtering time . . .
suppressed. However, if the disturbance is too
constant .
large, the phase delay will result and the
disturbance torque will be suppressed.

8.3 List of monitoring items

Table 73 List of monitoring items

d00. C. PU

Sum of position

This parameter can monitor the number

User unit
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instruction pulses

of pulses sent by the user to the
which
whether there is the phenomenon of

servo driver, can confirm

missing pulses

This parameter can monitor the pulse

Sum of position | number of servo motor feedback. The .
dO01. F. PU L . . 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 unit | User unit
deviation pulses . . .
is consistent with the User Input
Instruction Unit
This parameter can monitor the number
of pulses sent by the user to the
S ¢ " servo drive.
um of position . .
] pl y Unit: When using the absolute value | Encoder
iven pulses . . .
d03. C. PE 8 P 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 .
do4. F. PE P absolute value motor. Use | unit/
feedback pulses .
Incremental encoder motor, then each | User unit
turn according to
encoder line number * 4 calculate.
This parameter can monitor the pulse
number of the position lag in the
Position deviation | process of the SERVO system. Unit:
. ) Encoder
pulse number / 131072 bit per turn when using .
d05. E. PE unit/
Gantry pulse | absolute value motor. Use .
L. User unit
deviation Incremental encoder motor, then each
turn according to encoder line number
* 4 calculate.
Pulse C di ¢ This parameter can monitor the input
ulse Command inpu
d06. C. Fr b frequency of external pulse | KPPS
frequency . .
instruction
Speed Control
do7.c.sp | P rpm
Command
This parameter can monitor the speed
d08.F.SP | Motor speed b b rpm

of servo motor when it is running
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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

%

d1l.

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 IO status

This parameter can monitor the input
of CN1. The upper
vertical bar represents the high
level (photocoupler cut—off),

port status
and
the lower vertical bar represents the
low—1level photocoupler conduction).
The corresponding relationship with
the input port is that the operation
panel from right to left 4 vertical
to DI1-DI4

bars correspond

respectively

Binary

d17.

o. lo

Output I0 status

This parameter can monitor the output
of CN1. The
bar represents
the

port status upper
the
lower
represents the
cutoff, the

corresponding relationship with the

vertical
optocoupler conduction,
vertical bar
optocoupler and
output port is the operation panel

from right to left.

Binary

d18.

AnG

Mechanical angle of
motor

This the
mechanical angle of the motor and

parameter can monitor

rotate 1 turn is 360 degrees

0.1 degree

d19.

HAL

Motor UVW phase
sequence

This parameter can monitor the phase
sequence position of the incremental
encoder motor

d20.

ASS

Absolute Value
Encoder
single—loop value

This parameter can monitor the
feedback value of absolute encoder,
rotating a circle for Oxffff

0-OxFFFF

d21.

ASH

Absolute Value

This parameter can monitor the number
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Encoder multi-loop | of turns of the absolute encoder
value motor
This parameter can monitor the
d22. J-L Inertia ratio real-time inertia of the load of the | %
motor
Main Circuit | This parameter can monitor the input
d23. dep . . . v
Voltage (AC value) |voltage value of the main circuit
This parameter can monitor the drive | Centigrade
d24. Ath Driver temperature b 8
temperature degree
. Cumulative running | This parameter monitors the drive
d25. tiE . 8 b . . Seconds
time elapsed time, in seconds
This parameter can monitor resonance
d26. 1. Fr | Resonance 1 P Hz
frequency 1
This parameter can monitor resonance
d28. 2. Fr | Resonance 2 P Hz
frequency 2
Analo uantit . . .
. . 8 . d . Y This parameter can monitor the input
d30. Ail instruction 1 input 1t ) £ CNL ) d 0.01V
voltage value o analog command.
voltage (V_REF) 8 8
Analo uantit . . .
. . & . d . v This parameter can monitor the input
d31.Ai2 instruction 1 input 0.01V
(T REF) voltage value of CN1 analog command.

» 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 circuit
AL. 064
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
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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
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
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9.2 Causes and treatment of fault alarm

AL. 051: AL.051: EEPROM parameter abnormal

servo unit EEPROM data
abnormal

Check connection

reconnect
then

Correct connection,
power, If always appear,

change a drive

AL. 052: Programmable logical configuration fault

Master control  MCU
power—on
initialization
exception, Serial port
baud rate setting is

too high

Check the
serial

Check connections,
baud of
communication parameters P00-21

rate

Reduce the baud rate of Serial
If
appear, then change a drive

Communication, always

AL. 053: Initialization Failed

Master control MCU | check connections reconnect | If always appear, then change a

power—on power drive

initialization failed

AL. 054: System error

MCU works abnormal check connections reconnect | If always appear, then change a
power 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 of the
selected motor is greater than

rated current

the output current of the drive

If it always appears, contact

the manufacturer
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AL. 061: Products matching fault

servo unit and servo
motor does not match

check whether the servo unit can
support the motor

Change the servo unit matched
with the motor

AL. 063: Over—current detection

Servo unit power module

Is there a short circuit in U, V,

Correct wiring

current is too large W wiring If it always appears, replace
Is there a short circuit between | the drive
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

AL. 100: Parameter combination is abnormal

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

have the same function
selection

selection parameters

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

Correctly set the number of
feedback pulses for one rotation

of the gantry function motor
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greater than 128

AL. 106: Frequency division pulse output setting is abnormal

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

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

Set the output parameters of

frequency division pulse
correctly Incremental encoder

p03-22 < p03-23

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

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

The drive is recharged

The drive is recharged

AL. 120: Servo ON command invalid alarm

The servo ON command
executed an auxiliary
function

R, S, T voltage ports
are not powered

Check wiring and input voltage

Check wiring and power on driver
again

AL. 401: Under voltage

The main circuit input
voltage is lower than
the rated voltage value
or no input voltage

Check the main circuit input R,
S, T wiring is correct, and the
voltage value is how many volts

Make sure the wiring is correct,
use the correct voltage source
or series regulator

AL. 402: Over voltage

The
the main circuit is
higher than the rated
voltage

input voltage of

Test the input voltage of the
main circuit with a voltmeter

Use the correct voltage source
or tandem regulator

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

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

No regenerated | overvoltage alarm still remains | Correct setting and external

resistance or regenerative resistance

regenerated resistance
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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

it back to
distributor or original factory

Please send

for maintenanc

AL. 412: Motor overload

(continuous maximum load)

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 systemis
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 too

Use the signal detector to check

Adjust the frequency of the

high if the incoming signal is normal | input signal
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
too large and parameter
setting is too small

p03-15

is

Confirm (position

deviation too  large)

parameter setting

Increase the set value of p03-15

(position deviation is too

large)
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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 limiter | Re—adjust the internal torque
limiter 1is set too limiter correctly

small

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

AL. 505: P Command input pulse exception

The
frequency 1is

pulse command
higher
than the rated input

frequency

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

input

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
searching origin) is 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 and GND are connected
in reverse

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 for serial communication

Add a filter to the wire
Reduce the baud rate of serial
communication
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JASD-EC Field-Bus high voltage servo driver series

Introduction

The JASD series universal servo driver is a high—performance AC servo unit developed
by JMC. The servo driver of this series uses advanced motor control dedicated DSP chip, FPGA
and IPM power module. High integration, stable performance and reliable protection. It has
rich digital and analog I/0 interfaces, can be used with a variety of host devices, and
supports the EtherCAT communication protocol to facilitate networking. Through the optimized
PID control algorithm, it realizes full digital control of position, speed and torque
accuracy, with the advantages of high precision and fast response. At the same time, it
supports 2500 line incremental encoders and 17-bit and 20-bit high—precision absolute
encoder motors to meet different requirements for customer performance. Widely used in CNC
machine tools, printing and packaging machinery, textile machinery, robots, automated

production lines and other automation fields.

Technical characteristics

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

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

<> Support standard CIA402 motion control protocol.

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

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

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

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

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

<> Support EtherCAT communication, with multi-turn absolute encoder with memory function,
can be flexibly applied to industries such as manipulators.
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<> There are programmable 8-channel INPUT and 5-channel OUTPUT ports, users can customize
input and output through parameter settings, flexible application.

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

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

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

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

» 1 Safety Precautions

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

ZQS It indicates that it may cause death or serious injury

Danger

Zﬁ& It indicates that it may cause minor injuries or endanger
. property safety

Caution

CS)‘ It indicates that implementation is prohibited

1.1 Reception and installation precautions

Zﬁ&Danger:

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

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

ZﬁlDanger:

1. Do not connect the power supply of the drive to the U, V, W motor output terminals,
otherwise the drive will be damaged, which may cause personal injury or fire.

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

3. Please correctly select the power cord and motor power extension cord to avoid the
current capacity of the cord not enough to cause fire.

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

Zﬁ&Caution:

1. Please do not tie the motor power line and signal line together or pass through the
same pipeline to prevent interference to the signal.

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

3. After the drive is turned off, there is still a high voltage inside, please do not
touch the power terminal within 5 minutes, and confirm that the discharge indicator is off
before proceeding with the operation.

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

1.3 Notes on operation and operation

ZﬁlDanger:

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

2. Do not allow untrained personnel to operate to prevent equipment damage and personal
injury caused by misuse

3. During normal operation, please do not touch the radiator of the drive and its inside
with your hands to prevent high—-temperature burns or electric shock.

Zﬁ&Caution:

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

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

3. Please do not switch the power frequently.
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1.4 Precautions for maintenance and inspection

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

to prevent electric shock.
2. Within 5 minutes after the power is turned off, do not touch the power and power

terminals to prevent electric shock.

3. Do not change the connection line when power is on to prevent electric shock or personal
injury.

4. The operation and daily maintenance must be carried out by trained professionals
5. Except the personnel of our company, please do not disassemble and repair.

2 Product Introduction

2.1 Servo Drive

2.1.1 Names of each part of servo drive
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LED
Confirm the status of the servo

drive, alarm number, display input

parameters, etc. Q O

Panel operation buttons

For setting parameters Q D

—— Front cover

o—
, Q ——— /O port (CN1)
Main loop power port (RS T) O e a
=
Single-phase and three-phase -3 =
220VAC power input Q —3 §
5
o
—
Control power port (L1, L2) (ORES
Single-phase 220VAC control
power input 3 =8
CHARGE indicator |
If the indicator light is on, it means [ & |Charee
there is high voltage inside the drive, O jor}
please do not touch the inside 2 Encoder
Regenerative resistor o = = connection
connection port (B1, B2, B3) port(CN2)
When using built-in resistors, short Oy oI
circuit B1 and B2; when using =
external resistors, disconnect B1 and
B2 and connect external resistors to D “—I
B1 and B3 =
" -
Servo motor connection port 2 = 2 ——— EtherCAT(OUT)
(U.V.W) o =
Ground protection screw @ @ =)
Used to prevent electric ‘\; 'S EtherCAT(IN)
shock, be sure to connect _@ @

Figure 101 Names of parts of servo driver

2.1.2 Specification of driver

Fig. 75 Single phase 220V servo drive

Model JASD***2-20B 200 400 750 1500
Single Phase Continuous Input 1.9 3.2 6.7 8.8
Current (Arms)
Continuous Output Current (Arms) 2.1 2.8 5.5 8
Max Output Current (Arms) 5.8 9.6 16.9 19
Main Circuit Power Supply Single phase AC180-240V, 50/60Hz
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Single phase AC180-240V, 50/60Hz

External brake resistance Built in brake

resistance
Fig. 76 3—phase 220V servo drive
750 1500 2000 3000
3.6 6 8.7 11
5.5 8 14 20
16.9 19 33 50

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

Single phase AC180-240V, 50/60Hz

Built in brake resistance

Fig. 77 Basic Specifications

Control method Single/3-phase full-wave rectifier

IGBT PWM sinusoidal wave current drive

Feedback Incremental encoder

Absolute encoder

temperature Work: 0~55°C Storage: —25~85°C

humidity Work: 10%~90%

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

Environment altitude
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Protection level

Protection level: IP10, cleanliness: 2
Non—corrosive and non—combustible gas No oil and
water splash

Environment with less dust, salt and metal powder

speed regulate area

1:5000

Steady

speed accuracy

+0.01%: External load fluctuation 0~100%

+0.01%: power input change +10% (220V)

Function +0. 1%: ambient temperature +25°C (25°C)
velocity response 1200Hz
frequency
Torque control + 99
accuracy

frequency-dividing A phase, B phase and C phase: linear driving

pulse output of

encoder output. frequency—dividing pulse output number:
can be set at will.
point: 8
Function: Servo ON. Erase warning the warning.
Forward overpass signal input. Reverse overpass
signal input. Control mode switching. P action
instruction input. Positive side external torque
limit. Reverse side external torque limit . Gain

input signal switching input . Zero position fixed input.
Instruction pulse inhibit input . Encoder
absolute value data required input

Input/Output 1. Internal set speed switching input
signal 2. Internal set speed switching input

3.Position instruction clear input.Check out input
of magnetic pole.Switch input of instruction pulse

input multiplier

point: 5
Function: Alarm output.Band—type brake open

output. Servo ready for output. Position complete
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output signal

multiplier switching output

output. Position close output. Uniform speed
output. Motor zero speed output. Torque limit
detection output. Speed limit detection output.

Warning output. instruction pulse input

Display function

8—segment LED.

High voltage power indicator lamp, 6-digit

function

Communication

EtherCAT

Support CoE protocol, distributed clock

RS232

Connect to PC for debugging

Regeneration treatment

regenerative resistor.

Built-in regenerative resistor or external

Protection function

overload, etc

Overvoltage, undervoltage, overcurrent,

2.1.3 Servo driver model description and nameplate content

JASD

—

750 2 - 20B - XX

A 4

A 4

JMC JASD
series AC
servo
drivers

Special function
module;

The default is
standard model

Driver Power Power Voltage
Symbol | Rated power Symbol| Specifications
100 100W 1 | Single phase 110V
200 200W 9 |Single / 3-phase 220V
400 400w
750 7o0W Number of encoder lines
1500 1500W
2000 | 2000w 2l
3000 | 3000w eals
1000
17BC
20B
23B

Fig. 102 Servo Drive Model
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2.1.4 Nameplate of driver

@ ™
|FU] AC SERVO DRIVER
Product model 4 TSERIEB c €
MODEL:JASD7502-20B
Rated input 4—— | INPUT:1PH:AC220 6.7A50/60HZ

3PH:AC220 3.6A 50/60HZ

g | OUTPUT:3PH:AC220 5.5A T750W

d . .
e il JVREMEE RO

200150606001
Http://www.jmc-motion.com

Barcode and production date g

serial number

Fig. 103 Nameplate content description

2.2 Servo Motor

2.2.1 Introduction

JASM servo motors are high rotational speed, high precision servo motors developed by
JMC to meet the requirements of modern automatic control. This series of servo motors can
make the control speed and position accuracy very accurate, and can convert the voltage signal
into torque and speed to drive the control object. This series of servo motor rotor speed
is controlled by the input signal and can respond quickly. It in the automatic control system,
is used as actuators, and the advantages of small electrical and mechanical time constant,
high linearity, initiating character such as voltage, can convert the received electrical
signal to the motor shaft angular displacement or angular velocity on output, and can be
adjusted real time feedback signal to the servo drive, realize high precision control.
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2.2.2 Main features

High—energy magnetic

300% overload capacity for short time

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

Power: 0. 1-3KW optional

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

R

2.2.3 Model explanation

80 JASM 5 07 2 30 K - 20B - XX

Y

L l IIJ'I

- Flange Size (mm) Power Voltage Number of encoder lines
60. 80. 110. 130 1. Siiieiphese 1y 2500
3-phase 220V 1250
IMC JASM AC series servo 1900
motors ‘ Motor rated speed 17BC
15 | 1500 RPM | ggg
20 2000 RPM
Poles of motor 30 3000 RPM
4 |Four Poles (default) <
. : Special function module; <
5 Erve pairs Motor shaft type The default is standard model.
Motor rated output power g I:‘;ft':i "
Symbol Rated power S Plain shaft |
01 100W
02 200W G Reducer fitting
04 400W p Special production
07 T50W 1
08 850W
10 1000W
15 1500W
20 2000w
30 3000W
40 4000W

Fig. 104 Servo Motor Model
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2. 2.4 Nameplate of motor

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

lines

Barcode and production

date serial number

Motor model < |

Motor power line —

SERVO MOTOR
MODEL:80JASM507230K-20B

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

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

TR TR TEERTETEA T

SER.NQO:20150801001
Http: //www.jmc-motion.com

ig. 105 Nameplate of Motor

2.3 Servo control system and Main power circuit connection

2.3.1 Wiring diagram of servo control system
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TSR Wiring diagram of servo control system

Circuit Breaker
Used to protect power

“m o supply line.If an r’_— [I m%[;'ﬁﬁmﬂEE
overcurrent accurs, ! T

Controllers

Control Signal
Accept two
control signals of
pulse and analog
voltage

disconnect the circuit.

N
f: i

Interference Filter t
[ Suppress external

= ~_ interference of power

2
3
2
S o

. supply.
3
o
G
a e
Electromagnetic Contactor [ ]
For turning on and off power. —
—— |
; - e
i -e
I
B s
I
I
K s
i -~
I
i EtherCAT port
Pl >
] 5 -
e G %

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

When using external resistance
disconnect B1 and B2

External resistance to B1, B3

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

Servo Motor

Fig 106 Wiring diagram of servo control system

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

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

CNg

T

T+

Absolute

T-—

value

RN/

GND
shell

encoder

M

PE

Fig. 107 single—phase power supply
K1 .
Single—phase JASD series AC k
R CN2 /\
220V AC power S servo driver T+ — Absolute
T T [ |
[ ] value
L2 GND — encoder
shell \/
o ]
u
v ‘M
PE W
PE
Fig. 108 Three—phase power supply
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3 Port description and wiring

3.1 Description of servo driver CN1 control port

3.1.1 Definition of CN1 control port

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

O\ /O

Fig. 109 Description of the ports on the back of the CN1 connector

24|22|20(18|16]|14|12|10| 8| 6| 4| 2
les|2slet[19]17]15[13|11] 9| 7[5 ]3] 1 |
49|47(45(43[41|39|37|35|33]| 31|29|27
[50[48|46|44[42|40[38|36[34|32]|30]28] 26|

Fig. 110 Distribution diagram of SCSI-50P terminal pins on CN1 port

111 Physical map of SCSI-50P

Fig. 78 Definition of pins in CN1 terminal

Pin Label Definition Declaration
number
1 D04+ Digital output + Customize output port
2 D0O3- Digital output - Customize output port
3 D03+ Digital output + Customize output port
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4 DO2- Digital output - Customize output port
5 D02+ Digital output + Customize output port
6 DO1- Digital output - Customize output port
7 DO1+ Digital output + Customize output port
8 DI4- Digital input - Customize input port
9 DI1- Digital input - Customize input port
10 DI2- Digital input - Customize input port
11 COM+ Common input Active High 24V
12 GNDA Emulation GND
13 GNDA Emulation GND
14 NC nop
15 MON2 Analog data monitoring | not currently supported
output 2
16 MON1 Analog data monitoring | not currently supported
output 1
17 +24V +24V output Coutside I/0)| Maximum allowable output
current: 150mA
18 T REF Torque analog control +
19 GNDA Emulation GND
20 +12V +12V output (simulate | Maximum allowable output
command current: 50 mA
)
21 OA+ Encoder A positive output
22 OA- Encoder A negative output
23 0B- Encoder B negative output
24 0Z- Encoder Z negative output
25 OB+ Encoder B positive output
26 D04~ Digital output - Customize output port
27 DO5- Digital output - Customize output port
28 DO5+ Digital output + Customize output port
29 HPUL- Digital input -
30 DI8- Digital input - Customize input port
31 DI7- Digital input - Customize input port
32 DI6- Digital input - Customize input port
33 DI5- Digital input - Customize input port

162




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

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

Notice:

1. When the CN1 terminals are connected, 24V PULS+ and PULS+ share PULS—, 24V SIGN+ and
SIGN+ share SIGN-, The difference is just a 24V high level input and a 5V high level input.

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

According to the parameter description.

3.1.2 Connection instructions for CN1 control ports

The digital input DI (DI1-DI8) can be connected by the switches, relays, and open—collector
transistors. Power can be supplied fromwithin the drive or from an external source. (Please
Function setting of input I/0 port can refer to chapter 8.2.7 for p06-xx1/0 parameters)
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Servo Driver Servo Driver

24117

€ CoM=]11 %( . coM«| 11 ﬁ 1
1 (Kf Dli-|s ég ﬁF}“{, pii-| o Z# #1{,

COM| 45,47 ,49

DCe4v

External power input Internal power input

The digital output DO(DO1-D05) can be connected with relays, photoelectric couplers, etc.
The power supply provided inside the drive can be used or external power supply can be used.
When using internal power supply, The 24V power supply inside the driver only provides
150mA. If the load is greater than 150mA, be sure to use an external power supply with a supply
voltage range of 5-24v. (Function setting of input I/0 port can refer to chapter 8.2.7 for
p06—xxI/0 parameters)

Servo drivers Servo drivers
24V |17
KA KA
DCE4\/J: r—i DoE+ S d « po2+|s .
T DoR-| 4 P‘:‘:{— Do2-| 4 ’H:::{_
’ COM | 45,47,49

(Relay) External power supply (Relay) Internal power supply
Servo drivers Servo drivers
24V (17
oK -
Dcaw‘[ o2+ 15 B = D02+ |S 9
T poe-| 4 Phi_ poz-| 4 (H:::{_
‘ COM |45,47,49

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

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

164



Servo drivers Servo drivers

12v|e0 R
10K
V-REF|42
V-REF
i i L T-REF 19 10K
DC+10V LOK ¢®
W GNDA| 19 GNDA| 19 I
Given external power analog signal Internal 12V power supply,

speed/torque adjustment by potentiometer

3.2 Description of the CN2 encoder port of the driver
3.2.1 Description of SCSI-20P encoder connector

10 1

O\ / O

20 11

Fig. 112 Port description of CN2

Fig. 113 Pin assignment of SCSI-20P terminal on CN2 port
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204

Fig. 114 SCSI-20P physical map

11.

Table 79 description of SCSI-20P encoder connector

Pin number Label Definition Declaration

1 NC nop

2 EZ- Encoder Z negative input

3 NC nop

4 T- Bus encoder T- Special for bus
drive

5 T+ Bus encoder T+ Special for bus
drive

6 EW- Magnet pole W negative input

7 EB+ Encoder B positive input

8 EW+ Magnet pole W positive input

9 EB- Encoder B negative input

10 EZ+ Encoder Z positive input

11 EA+ Encoder A positive input

12 EA- Encoder A negative input

13 GND Output power supply GND

14 +5V Output power supply 5V

15 GND Output power supply GND

16 +5V Output power supply 5HV

17 EV+ Magnet pole V positive input

18 EV- Magnet pole V negative input

19 EU- Magnet pole U negative input
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20 EU+ Magnet pole U positive input

3.2.2 Description of 1394-6P encoder connector

H

Fig. 115 Encoder connector

Table 80 Definition of encoder pin

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

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

3.3 Description of the driver's CN3/CN4 port

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

power indicator

Earthing screw

R S T Ll L2 | B3B28BLUVW
HI'éd
{1
Fig. 116 Drive power line of 400W and below 400W
power indicator :
Earthing screw
|
R S T Ll L2 | B3 B2BL UV W
H'ép
{1
Fig 117 Drive power line of 750W and below 750W
Fig. 81 Power line port definition
Label Definitionn Declaration
R. S. T The power supply [For single/three—phase 220V ac, it is
input of the main |recommended to use three-phase power
circuit supply 0.4kw and below
L1. L2 The input end of the| Connect to single — phase 220V AC
power supply in the
control circuit
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U, V. W The connection end of| Connect the power line of the motor
the motor power line

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

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

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

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

2. There is no built-in regenerative resistance for drivers of 0.4kw and below. When the
feedback energy exceeds the absorption capacity of capacitance, an overvoltage alarm of
AL. 402 will appear, and set P00-30, P00-31 and P00-32 to corresponding values, Refer to 8.2
specification of parameter analysis.
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> 4 Installation instructions

4. 1Installation dimension

250

-
o -

i

AC servo
driver

T
with power of o

] 0.4KW and

148

VRN 11111

230 1239

Fig. 118 AC servo driver with power of 400W and below (unit: mm)
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Pl
000
00
750W/
_ Bl 1.5KW
sl o ELS
5| ¥ 17l I
- Lo s
JH L
o
Mj/ % 140

Fig. 119 750W / 1.5KW AC servo driver (unit: mm)

181. 19

}_ TANNAARAAARRARAARARR A
000
00
750W /
1.5KW AC
| o servo 2
e ! g
2 @ driver ®
=
3 ] |
i THHUHUOUHO AT
UUUULLL ;::||||||||||||
sug5,5/| ——BT— | 0

Fig. 120 AC servo driver with 2kW power (unit: mm)
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64.80

s —
of S0
I el i
AC servo
= driver with u
g -
o 3KW 3
power
0
1 UL E ‘
- 7880 | 1812

Fig. 121 AC servo driver with 3KW power (nuit: mm)

Notice:

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

2. The device shall be well ventilated when the driver is installed, and the distance
between multiple drivers shall not be less than 5CM when they are used side by side in the
cabinet.

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

4.2 Installation environment

The installation environment has a direct impact on the normal operation and service
life of the product, so the following conditions must be met:
1. Working environment temperature: 0 ~ 55°C;Working environment humidity: 10% ~ 90% (no

condensation).

2. Storage environment: —20°C ~ +85°C;Humidity of storage environment: less than 90% (no
condensation).

3. Vibration: below 0. 5G.

4. Prevent dripping rain or damp conditions.

5. Avoid exposure to the sun.

6. Prevent oil mist, salt erosion.

7. Prevent corrosive liquids, gas, etc.

8. Prevent dust, cotton wool and metal particles from invading.
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9. Stay away from radioactive materials and combustible materials.

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

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

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

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

» b Panel displays instructions and Settings

5.1 The instructions of the panel functions

——gp  LED display

Figure 122 key panel
JASD series ac servo panel with six LED digital display state: 5 — bit key input command,
Specific key functions are as follows:
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Table. 82 Key Function

Panel key label Definition Explaination
shift function
LEFT button Use to toggle high/low display in parameter
mode
UP button Display changes, value added function

DOWN button

Display changes, value reduction function

M button

Function switch and undo exit

ENT button

Identify or save functionality

Notice:

ENT button Hold for 3 seconds to confirm or save the function

Under the monitoring and parameter interface, long press ENT button to flip quickly

5.2 Switching process of operation mode

JASD series ac servo has four function modes;

state display mode, monitoring mode,

parameter setting mode and auxiliary mode. The switching process between them is as follows:
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[ The electric start ]

Enter status display mode automatically

> [ Run Display ] (status display mode)

A
Single Press M button
Gointo monitoring long press ENT button
[ d00.C.PU pisplay ]_’ [ Monitor mode ]
Single Press M button
Gointo parameter settings long press ENT button
[ PO0-00 pisplay ] —_— [ Parameter settings ]
Single Press Mbutton
Go into miscellaneous function
long press ENT button
Single Press Mbutton
< —_— Auxiliary mode setting
[ AF_JoG Display ] [
—

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

5.3 Status display

Bit data Abbreviation symbol

Fig. 124 Digital display
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Table 83 Meaning of status display bit data

Display Meaning Display Meaning
[ = = Contral. circuit powerom display g Main circuit power supply ready display
L .
— Speed and torque control: consistent = Rotate the check out display
| display of speed L
Position control: display after
positioning
— Base block display — Speed, torque control: speed command
- The light is ON at servo OFF state and - input
: OFF at ON state ' Position control: instruction pulse input
display

Table 84 Fig. 84 Meaning of abbreviation

Servo not ready (power supply not on)

nrdY

rdy

Servo ready (servo motor is not power on)

roun

In servo enable state (servo motor is in power on)

Pot

Indicates that the input port of the forward overpass signal is
in a valid state, and the forward turn instruction of the motor
is invalid

Indicates that the input port of the reverse overpass signal is

nnt in a valid state, and the motor inversion instruction is invalid
Related operation of servo completed correctly
FinSh
SU The servo is in the enabling state and cannot be operated. It must
-an be turned off the enable then work
Invalid value is entered, the servo does not perform the current
no_of

operation

LtocHd

The relevant parameters of the servo are locked, it will not work
before unlocked.

AL-50 1

Servo fault display. Please refer to chapter 9 for fault definition
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5.4 Write and save method for parameter setting

Double press Mbutton

[ POO-DO Display ]

1 The UP button or DOW N button can be used to

select the parameters that need to be set

[ P00-02 Display ]

1 Long press ENT to enter this parameter setting

[ 3 Display ]

1 Parameter values can be changed by pressing the UP or DOWN buttons

[ 8 Display ]

Single Press the LEFT button to shift the parameters
1 08 Display ]

Long press ENT to save the parameters

4
PO0-02 Display

Long press ENT to save the parameters

Fig. 125 writing and saving method of parameter setting
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6 Control mode and setting
6.1 Position control

6.1.1 Position control wiring diagram

K
R . i 2l | oA+
L | _A-Fhase O i
Three-phase 220V E S JAQ’D;:_’”ES Sl o > 1ase Outpu
SErvo dariver - -
power supply T i s i I §>-—-Phase Output
L1 o 23| OB-
Le o] 50 | 0Z+ .
= | 7—Phase Output
Controller o S 20 e Rl o [1pS
Servo ON input — O Dli- = 44 | GND
K A% Encoder Z-Phase
Alarm clear input | — fy— j@j 48| Ocz Open Collector
ele L2 =
12 0 44 | GND Output, Maximum

K A T
Positive direction - __D‘@: Current is 1 00mA
— T 13-

over—travel inhibition input

9
| 10
[ 34}
K 47K
Negative direction L { mr— %:g
over—travel inhibition input :{b &I]_ - }
Positive direction _‘-t %:% CNE
torque limit switching input K _EE_ G LD.;
Negative direction __‘:"@: T+ o
torque limit switching input [— & Dl&- e} E
K 4.7K T- o
Control mode switching input —F—E}j@: @
Position d K 47K +50 T
'osition deviation =
counter clear input [ 0_—1:]|8— 30 I:@: o
77 GND ]
24vir—0 oo | 7 o
o -
Servo ready output oL & —
— |_—|I]I32b 3
External brake release output noz2- 4
- o3+ | 3 |+
Servo alarm outpu Do3- = —E i @ CNI
- D4+ | 1
Positioning complete output DO4- 76 :@
L0 DOS+ 28 U
Torgue m-hmit signal output WE_I__@ AV
77
24V Pulse Signal —— Teav PuLS+ 39 2 W/
5V Pulse Signal PULS+ | 43 2t
Pulse Signal Negative PULS- | 41 7 PE
24V Drection Signal ———————J24v SIGN+| 35 s
5 Drection Signal SIGN+ | 36 i
Direction Signal Negative SIGN- | 37 ;

=
High-speed Pulse Positive HPUL+ | 38 p
High-speed Pulse Negative HPUL- | 29 E
High-speed Direction Positive HSIGN+ 46 :
High-speed Direction Negative FHEIGN-| 4p !

Fig. 126 Position control wiring diagram

6. 1.2 Position control wiring diagram

Controller end Direction + pulse input mode: the direction + pulse input mode can be

divided into 5V and 24V signal input modes. Twisted pair wire connection can improve the
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anti—interference capability. In general, this position control wiring method is often used

in MCU controller system. The maximum input pulse frequency of this control is 500KHz

Servo Driver
Controller
n
AL o puLs+ |43 200
TT L
| : Ii FULS-| 41 %}}r“{_
>3E i
11
B+ I : SIGN+ |36 Lon
[ ~
:({ 1 SIGN- |37 1390" %}r“‘l{_
bt
B- W
FG | FG

5V pulse + direction input mode

Controller

Servo Driver

ZAVPULE+| 39

i
-

PULS-| 41 egann %}z

B4VEIGN+| 35

7]
W

' SIGN- |37 EE‘“’“ %}Ql{_

24V pulse + direction input mode

Controller — end collector open input mode description: single — end input mode can use

either internal power supply or external power supply. But do not use dual power input to

avoid damaging the drive. Generally, PLC controller system USES this kind of position control

wiring method

Servo Driver

Controller [\ 24V PULS+|39
Ll 2k
DC24V i -
- | 1 ]
Y0 T 1 puLs-|a1 2409 gzh"){
T =
[
1|
11
[ 2l
COM || 24V SIGN+|35 —
N ZrEma
Y1 | SIGN-[37 2400 =k [
] | S—
W
CcOM
FG FG

Open collector USES external power supply
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Servo Driver

Controller savi17
24v PULS+|39 &K
Y0 f PULS-| 41 E,“’_U?Zﬁ #Q{_
‘< [ —
COM |
2k

24y SIGN+

32

Y1 SIGN-

e BlpK]

k: caM

COM

\/

FG |

45,47,49

FG

Open collector USES internal power supply

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

6. 1.3 Description of position control mode parameters

Table 85 Description of parameters when in position control mode

0: Position mode
1: Speed mode
2: Torque mode
Control Mode Setti
PO1-01 ontros Hode setting 0-6 0 3: Speed, torque
4: Position, speed
5: Position, Torque
6: Full closed loop
P00-05 Motor pole pairs 1-31 — The specific parameter
P0O-07 Encoder selection 0-3 — setting depends on the
PO0-10 . Line number of 0-65535 o motor
incremental encoder
Source of Location
P03-00 Command 0-1 0 0: Pulse command
1: Number given
0: Orthogonal pulse
command
C d pul d
P03-01 OIIANE prise floce 0-3 1 I: Direction + pulse
command
2 or 3: Double pulse
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command

PO3-02 input terminal of 0-1 0 0: 1?w speed pulse
Command pulse 1: High—-speed pulse
pos—g3 | Ccommand pulse inversion 0-1 0 Set the initial direction

of motor rotation

Set according to user

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

the explanation of
parameter analysis

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

parameter analysis

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

6. 1.4 Example of electronic gear ratio calculation

1.Ball screw drive

Fig. 127 Ball screw drive

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

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

10 10000

0.001

The electronic gear ratio is : (B is the numerator, A is the denominator)
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B _131072 >(g_:16384

A 10000 1 625
Finally, the parameter p03-10 is set to 16384, and p03-11 is set to 625

2.Belt pulley drive

W e
Fig. 128 Belt pulley drive

Assumptions:
(1) Mechanical parameters: deceleration ratio R: 5/1, pulley diameter: O0.2m(pulley

circumference: 0.628m)
(2) Resolution of each turn of position ring of absolute value encoder: 17bit=131072

(3) Load displacement corresponding to 1 position instruction (instruction unit):

0. 000005m Then:
According to (1) and (3), the value of position instruction (instruction unit) required

for the pulley (load) to rotate 1 turn can be obtained:

—EEEE§——:125600
0.000005
The electronic gear ratio is : (B is the numerator, A is the denominator)
E:HIUTZ xi':—ll:lgﬁ
A 125600 1 78S

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

Fig. 129 Rotating load

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

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

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

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

for 1 rotation of the load is:
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ﬂ236000
0.01

The electronic gear ratio is : (B is the numerator, A is the denominator)
EZIEID}'E xEZSIS'E

A 36000 1 223
Finally, the parameter P03-10 is set to 8192 and P03-11 to 225

6.2 Speed control

6. 2.1 Speed control wiring diagram

K
R . 21 | Da+ o
Three-phase 220V ]{E < JASDdsgrles = e ST>|A-Fhase Output
Servo driver
power supply ! = e ¥ >—-Phase Output
= =
Le 9] 50| o7+
l—7-Phase Output
EERY i - (1 "
Controller e s T e =
Servo ON input — 03 DIl - _‘:@: E GMD
K 4.7k BT Encoder Z-Phase
Al 1 : L5 = % :g I~ Open Collector
B —E 44 | GND Output, Maximum

9
[ 10}
am = :
Positive direction j@: Current is 100mA
over—travel inhibition input | S _|—1:'_I—3_"__—_3r|_
Negative direction —I:
— o D14 - }j@:
| 331
Bl

over—travel inhibition input

K a7H
Positive direction _“‘D_—E 3 _—D@: CNE

torque limit switching input i

Negative direction —: %5 j@:
— O DI&-

torque limit switching input

Control mode switching input —‘"O——E 3
7K +oV

- e K 4
Position deviation
s | % | el wmi— il
counter clear input [ GND
7
&

24V r—{———{por+_|
Servo ready output l|]III]I =
S S ey oy
=

Extemal brake release output no2-

4
- o3+ | 3
Servo alarm output {003- 2 :@ [: N 1
- [+ {oD4+ 1
Positioning complete output DO4- 26 E@:

IpooU AN[OSqQY

—{} DOS+ 28 [ U
T in-limit signal e | =
orque in-limit signal output oS- 27 s \/
77
W
FPE
Velocity command input W_REF | 42
—-10V7+10V cuDa | 19
GND PE

.

Fig. 130 Speed control wiring diagram
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6. 2. 2 Parameter description of speed control mode

Table 86 Parameters description of speed control mode

0: Position mode
1: Speed mode
2: Torque mode
POL-01 Setting the Control Mode 0-6 3: Spéeé, torque
4: Position, speed
5: Position, torque
6: Full closed loop
P00-05 Pole pairs of motor 1-31 Th " .
P00-07 Encoder selection 0-3 € §pe01 1¢ parameter
i 5 ¢ setting depends on the
P00-10 | ne mHber © 0-65535 motor
incremental encoder
0: External analog
command
1: Digital command
PO4-00 Speed command source 0-3 (para@efer setting)
2: Digital command
(communication)
3: Internal multiple
sets of instructions
Speed d 1 Set the initial
P04-01 pee Fomma? anatos 0-1 direction of motor
inversion .
rotation
Set th tati d
Given value of digital ¢ iiroﬁf 1ng:§§e?
command value, is
P04-02 d ref -6000—6000
speed reterence valid when P04-00 is 1 in
speed mode
Limit f d d
P04-06 Forvard speed limit 0-6000 HiLE TOTvane shee
R d limit
P04-07 ererse speed T 0-6000 Limit reverse speed
Speed analog command Set according to user
P06—-40 input gain 10-2000 needs, check the
parameter analysis
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instructions for details

Note: For gain parameters, please do the adjustment refer to "Parameter Adjustment"

6. 3 Torque control

6.3.1 Torque control

wiring diagram

R JASD series

Alarm clear input

Positive direction
Negative direction
over—iravel inhibition input
Positive direction
torgue limit switching input
Negative direction

Conirol wode switching input

Position deviation

over—travel inhibition input [

torque limit switching input |

counter clear input [
7

24v}

Servo ready output

External brake release output

Servo alarm outpu

Positioning complete output

Torque in=limit signal output

77

Torque Command input
10V 1

T_REF |18
GhDA 19

GND

K
Three-phase 220V iEE : _
power supply I1 servo driver
L2
Controller Y e
Servo ON input — DIl-

21 | DA+
| __A-Phase Output
S s e M 10
-
i 23| OB+
;-: =T d:]>__B—Phase Output
M 20| OZ+
|_7-Fh Output
- e {I). ase Outpu
I 44| GND
Encoder Z-Phase
48| 0CZ _——(pen Collector
44| GND [——0Output, Maximum
Current is 100mA
CNZ >
=n
v
T+ =]
—_—
T_ :
ﬁ
[g']
+5W [T
o
GND o
cL
g
=
U
V
W
PE

13

Fig. 131 Torque control wiring diagram
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6. 3. 2 Parameters description in torque control mode

Table 87 Parameters description in torque control mode

0: Position mode
1: Speed mode
Setting the control 2: Torque mode
P01-01 Mode 0-6 2 3: Speed, torque
4. Position, speed
5: Position, torque
6: full closed loop
P00-05 Pole pairs of 1-31 e
motor
P00-07 Encoder selection 0-3 -
Line number of The specific parameter setting
P00-10 incremental 0-65535 | —— | depends on the motor
encoder
0: External analog command (speed
limit value is set by P05-02)
1: Digital command (speed limit
value is set by P05-02)
Source of torque 2: External simulation command
P05-00 command 0-3 0 (speed limit value is determined by
speed simulation command)
3: Digital command (speed limit
value is determined by speed analog
command)
Torque command Set the initial direction of motor
P05-01 analog inversion 0-1 0 i
rotation
Torque mode speed The maximum speed of the motor in
P05-02 limit setting value 0-6000 1000 setting torque mode. P05-00 is
valid when it is 0 and 1
Torque limit
P05-05 setting source 0-1 0 Source for adjusting torque limit
Limit value of -
PO5-10 internal positive 0-300. 0 23?. Limit forward torque value
torque
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Limit value of
P05-11 internal reverse 0-300.0
torque

200. Limit reverse torque value

) Set according to user needs.
Input gain of

P06—-43 speed analog 0-100 10
command

For details, please refer to the
explanation of parameter analysis

» 7 Trial operation and parameter adjustment
7.1 Trial operation

7.1.1 Pre operation detection

In order to avoid damage to the servo driver or mechanism, please remove all the load
of the servo motor before operation, and check carefully whether the following precautions
are normal, and then power on for no—load test; After the no—load test is normal, the load
of the servo motor can be connected for the next test.

Table 88 Precautions

1. Check whether the servo drive has obvious appearance damage

2. The connecting part of distribution terminal shall be insulated

3. Check whether there is anything inside the drive

4. Servo drivers, motors and external regenerative resistors shall not
be placed on combustible objects

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

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

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

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

2. Whether the servo driver power indicator and LED display are normal
3. Confirm whether the parameters are set correctly or not. Unexpected
actions may occur depending on the mechanical characteristics, do not make

extreme adjustments to the parameters
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4. Whether the servo motor is self-locking or not.
5.Please contact the manufacturer if the servo motor has vibration and
too much sound during operation

7.1.2 No-load test

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

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

3-phase " F
AC220V *  JASD servo driver
power ‘ L

1
2

CNZ

T+ ——

" | Absolute
*5v——| encoder
GMND ——

<

FPE

PE—n'7

Fig. 132 Wiring diagram in JoG mode

Do the trail test of JoG mode according to the following flowchart
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[ Start-up ]

l Automatically enter status display mode

[ run/rdy display ] (status display mode)

Press M three times

[ AF_JoG display ] ( Auxiliary mode)

Long press the ENT

[ Test running mode: O display

uP DOWN

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

Press M one time

[ Go away ]

Fig. 133 Flow chart of JoG mode

7.2 Parameter adjustment

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

velocity given

Gain set: low velocity follow gain set: middle gain set: high+feed-forward Twi
. lines
XS N\ = S

Velocity-loop gain: 80.0Hz Velocity-loop gain: 160.0Hz Velocity-loop gain: 160.0Hz
Velocity-loop ratio gain: 40.0Hz Velocity-loop ratio gain: 60.0Hz Velocity-loop ratio gain: 60.0Hz
Velocity-loop integral time: 10.0ms Velocity-loop integral time: 10.0ms Velocity-loop integral time: 10.0ms
Velocity feed-forward gain: 0 Velocity feed-forward gain: 0 Velocity feed-forward gain: 50.0%

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

FIG. 134 Curves of different gains
The servo gain is adjusted by multiple loop parameters (position loop, velocity loop,
filter & etc.), and they will affect each other. Therefore, the setting of the gain needs
to be balance adjusted according to certain rules.
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Input to PO1-04 according to mechanical
output inertial ratio or execute load rotor
inertial recognition AF_JL.

Inertia recognize

i

Automatic gain Set P01-02 to be 1 or 2, gradually increasing
PO1-03 until noise heard according to request,
and return back 2 steps under current rigidity
grade.

tuning

No

Set PO1-02 to be 0 after saving P01-00, P02-0,
Ma“ua] gaj_n tu“ing FOZ_IO, Poz_ll, PDZ_IS, P02—14. I:IOB_ZO

manually, afterwards you can tune manually

Meet

requirement

Vibration

suppression

Over

FIG. 135 Gain adjustment flow chart

7.3 Gain tuning manually

7.3.1 Basic parameter

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

feed—forward forward

Position
+ 5

command
+ Position-loop + Velocity-loop Current—loop
gain gain control
A i

A

+
—b
+
Velocity—Toop
L | integration
time constant
Velocity
feedback
Position

feedback

FIG. 136 Control block diagram of servo system

The gain adjustment needs to follow the order of inner loop first and outer loop second.
set the load inertia ratio PO1-04 first, then adjust the speed loop gain, and finally adjust
the position loop gain.

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

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

Table 89 Basic gain parameters

0: Adjust the rigidity manually.

1: Adjusts rigidity automatically in
standard mode. In this mode, the
parameters P02-00, P02-01, P02-10,
P02-11, P02-13, P02-14, P08-20 will be
automatically set according to the
Real-time rigidity level set by PO1-03, it will not
PO1-02 auFomatic 0-9 9 work if by manual. The following
tuning mode parameters are set by the user:

P02-03 (speed feedforward gain), P02-04
(speed feedforward smoothing constant).
2: Adjusts the rigidity automatically in
position mode. in this mode, the
parameters P02-00, P02-01, P02-10,
P02-11, P02-13, P02-14, P08-20 will be
automatically set according to the
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rigidity level set by P01-03, it will not
The
parameters will be fixed values and

work if by manual. following

cannot be changed:

P02-03 (Speed feedforward gain): 30. 0%
P02-04 (Speed feedforward
constant): 0.50

smoothing

Adjustment
of rigidity

Built—in 32 kinds of gain parameters, it
works when P01-02 is set to 1, or 2. It

P01-03 settings 0-31 13 can be directly called according to the
automatic in actual situation. The larger the setting
real time value, the stronger the rigidity.
» The larger the setting value, the
higher the gain, the greater the
Position rigidity, and the smaller the position
P02-00 control gain 0-3000.0  80.0 lag, but.if the Yalue is too large, the
1 system will oscillate and overshoot.
> Increase the value as much as
possible without vibration.
» Gain at rest.
» The larger the setting value, the
higher the gain, the greater the
Position rigidity, and the smaller the position
P02-01 control gain | 0-3000. 80.0 lag, but'if the yalue is too large, the
2 0 system will oscillate and overshoot
> Increase the value as much as
possible without vibration.
» Gain during exercise.
For the feedforward gain of the speed
loop, the larger the parameter value,
Speed the smaller the system position tracking
P02-03 feedforward 0-100. 0 30. 0 error ané the faster the ?esyonse.
gain However, if the feedforward gain is too
large, the position loop of the system
will be unstable, and it is easy to lead
to overshoot and oscillation.
Speed This parameter is used to set the time
feedforward constant of the speed loop feedforward
P02-04 . 0-64. 00 0 filter. The larger the value, the
smoothing . .
greater the filtering effect, but at the
constant

same time the phase lag increases
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P02-10

Speed
proportiona
1 gain

1-2000.

40.0

» The larger the setting value, the
The
parameter value is set according to the

greater the gain and rigidity.

motor and load.

> Increase the value as much as
possible without vibration.

» (Gain at rest

P02-11

Speed
integral
constant

0.1-100
0.0

10.0

» The integration time constant of the
speed regulator. The smaller the setting
value, the faster the integration speed
and the greater the rigidity. If it is
too small, vibration and noise may be
generated.

» Try to reduce the value of this
parameter if the system doesn’ t
oscillate

» It responses to steady.

P02-12

Pseudo—diff
erential
feedforward
control
coefficient

0-100. 0

100. 0

» When set to 100. 0%,
adopts PI control, and the dynamic
when set to 0, the
speed loop integral effect is obvious,
which filter
interference, but the dynamic response

the speed loop

response 1is fast;

can low—frequency
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.

P02-13

Speed
proportiona
gain 2

1-2000.

45.0

» The larger the setting value, the
The
parameter value is set according to the

greater the gain and rigidity.

motor and load.

> Increase the value as much as
possible without vibration.

» Gain during exercise.

P02-14

Speed
integral
constant

0.1-100
0.0

1000. 0

» The integration time constant of the
speed regulator. The smaller the setting
value, the faster the integration speed
and the greater the rigidity. If it is
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too small, vibration and noise may be
generated.

» Under the condition that the system
does not oscillate, try to reduce the
value of this parameter.

» It responses to steady

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

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

tial
fei;? 1a d filter low—frequency interference, but
eedforwar
P02-15 ¢ Wl 0-100.0 | 100.0 | the dynamic response is slow.
ntr
€0 . ? » the speed loop can have a better
coefficient

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

interference

7.3.2 Gain switching

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

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

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

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

Switch to different gain settings by external signals according to the use situation
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P02-31 Commqu P02-32
velocity

Action | \\\ |
_______________ /\\+Time>

Stop (servo Stop (servo

|
Status i Running
OFF) I OFF)
The 2M gain
Gain The 13t gain i The 1st gain
P02-34 > P0233 ! .
Velocity gain
switching directly
Position gain
switching smoothly
Figure 137 Gain switch
Table 90 Parameters about gain swift

i itchi d
pog-go | Cain switching mode 0-10 7 | Real time

Gain switching
P02-31 grade 0-20000 800 - Real time

Gai itchi 1

po2-32 | ST SWHLERIRE HE8 () 90000 100 — | Real time

gain switching
P02-33 delay 0-1000.0 10.0 1ms Real time

Position gain

Effecti t
P02-34 switching time 0-1000. 0 10.0 | Ims ective a
once
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7.3.3 Feed—forward function

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

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

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

sepeed If sain

A Position follow error

Fig. 138 Speed feedforward function

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

Table 91 Feedforward function related parameters

d feed—f d gai Real
poo—g3 | >peed feed-forvard gain| o, 30. 0 1.0% a

time

Real
P02-04 Speed feed-forvard 0-64. 00 0.5 1ms time
smooth constant

Real
T feed-f d
P02-19 orque teedriorwvar 0-30000 0 1.0% | time
gain
Real

P02-20 torque feed-forvard 0-64. 00 0.8 1ms time
smooth constant
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7.3.4 Disturbance observer

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

Disturb torque

+
4 Motor speed
Torque command +
q—b—@ e Motor load >
+
Disturbance observer [<— Load mode —

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

Table. 92 Perturbation observer related parameters

PO8-25 Disturbance torque 0-100. 0 0 o Real time

compensation gain

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

Real time
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7. 3.5 Resonance suppression

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

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

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

Filter deadline frequency (Hz) = 1/(2%pi*p08-20 (ms)*0.001)

Table. 93 Torque command filter constant

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

3. Notch filter

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

A. Self-adaptive notch mode

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

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

2. When the servo is running, the third and fourth sets of trap parameters will be
automatically updated, and the corresponding function code will be automatically stored
every 30 minutes. After the storage, the trap parameters will also be retained after power
off.

3. If the resonance is suppressed, it indicates that the adaptive notch has achieved
its effect. After waiting for a period of stable operation of the servo, set P08-11 to O,
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and the notch parameters will be fixed to the last updated value. This operation can prevent
the malfunction of the servo operation, which causes the trap parameters to be updated to
the wrong value, but intensifies the vibration. If the vibration cannot be eliminated for
a long time, please turn off the servo enable in time.

4. If the vibration cannot be eliminated for a long time, please turn off the servo enable
in time.
If there are more than two resonance frequency points, the adaptive notch filter cannot meet
the demand, and the manual notch filter can be used at the same time.

Table 94 Adaptive notch filter mode selection

Setting range: 0-4

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

1: One adaptive notch filter is effective, the third notch
Adaptive filter parameters are automatically updated, and cannot be
P08-11 notch filter | entered manually

2: 2 adaptive notches are effective, the third and fourth notch
parameters are automatically updated, and cannot be entered
manually

3: Only detect resonance frequency

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

factory settings

B. Set the trap parameters manually

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

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

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

4. If the vibration cannot be eliminated for a long time, please turn off the servo enable
in time.

C. Notch width class

Notch width
Notch central frequency

Notch Width Grade =

The width of the notch means the frequency bandwidth with an amplitude attenuation rate of
-3dB relative to the center frequency of the notch
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D. D.Depth class of trap

Output
Input

Notch Depth Grade =

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

Depth0. Width4

" = === Depthb0. Width4
=—smmsmme Depth0. Width8

3[a8] et I~ ay _L.-"""—"-

Fa)
(=M
o
A
o
,
R
~

10 100 1000

Frequency (Hz)

FIG. 140 Frequency characteristics of notch filter

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

Setting range: 50-5000, unit: Hz
Notch filterl | Center frequency of notch 1

P08-30
frequency When set to 5000, the trap is invalid
Notch Filterl Setting range: 0-20
POS-31 | CW, dih “" | Notch width level of notch 1
i .

Is the ratio of width to center frequency 1%
Setting range: 0-99

POS-32 Notch filterl | Notch depth level of Notch 1

Depth The ratio relationship between input and

output for the center frequency of the notch
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filter
The larger this parameter, the smaller the
depth of the notch, the weaker the effect

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

Table 96 The relevant parameters of the notch filter
pog-11 | Soifadaptive notch 0-4 0 ~—— | Real time
mode selection
P08-30 | Notch filter 1 frequency 50-5000 5000 HZ Real time
P08-31 Notch filter 1 width 0-20 2 - Real time
P08-32 Notch filter 1 depth 0-99 0 - Real time
P08-33 | Notch filter 2 frequency 50-5000 5000 HZ Real time
P08-34 Notch filter 2 width 0-20 2 - Real time
P08-35 Notch filter 2 depth 0-99 0 — Real time
P08-36 | Notch filter 3 frequency 50-5000 5000 HZ Real time
P08-37 Notch filter 3 width 0-20 2 - Real time
P08-38 Notch filter 3 depth 0-99 0 — Real time
P08-39 | Notch filter 4 frequency 50-5000 5000 HZ Real time
P08-40 Notch filter 4 width 0-20 2 - Real time
P08—41 Notch filter 4 depth 0-99 0 — Real time

» 8 Parameter and Function

8.1 Parameter list

P0O0—xx Motor and drive parameters
PO1-xx Main control parameter
P02-xx Gain parameters

P03—xx Position parameters

P04-xx Velocity parameters

P05—xx Torque parameters

P06-xx I/0 parameters

PO8—xx Super function parameters
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Table 97 Parameter list

Motor
and
Driver
parame

ter

P00-00 Motor number 0-65535 2000 Stop & Re—power on
Reset
P00-01 Motor rated speed 1-6000 —= rpm Stop & Re—power on
Reset
P00-02 Motor rated 0. 01-655. 35 - N.M Stop & Re—power on
torque Reset
P00-03 Motor rated 0. 01-655. 35 —= A Stop & Re—power on
current Reset
P00-04 Motor inertia 0. 01-655. 35 - kg. cm? Stop & Re—power on
Reset
P00-05 Motor pole pairs 1-31 === Polar Stop & Re—power on
logarit Reset
hm
P00-07 encoder selection 0-3 === === Stop & Re—power on
Reset
P00-08 Line-saving 0-1 === === Stop & Re—power on
incremental Reset
encoder
P00-09 Absolute encoder 0-1 — — Stop & Re—power on
type Reset
P00-10 Incremental 0-65535 === Stop & Re—power on
encoder lines Reset
P00-11 Incremental 0-65535 === Stop & Re—power on
encoder Z pulse Reset
electrical angle
Stop &
Rotor initial Re—power on
P00-12 0-360 - 1° Reset
angle 1
Stop &
Rotor initial Re—power on
P00-13 0-360 - 1° Reset
angle 2
Stop &
Rotor initial Re—power on
P00-14 0-360 - 1° Reset
angle 3
Rotor initial Stop & Re—power on
P00-15 0-360 = 1°
angle 4 Reset
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Rotor initial Stop &
P00-16 0-360 === 1° Re—power on
angle 5 Reset
Rotor initial Stop &
Re—power on
P00-17 angle 6 0-360 === 1° Reset
Display settings Running
Re—power on
P00-20 on power—on | 0—100 100 - &
interface setting
Communication Stop &
P00-21 baud rate 0-3 0 - reset Re—power on
RS232
Stop & | Re—power on
P00-23 Slave address 0-255 1 -
reset
Stop & | Re—power on
P00-25 check way 0-3 1 -
reset
brake resistor
. Stop & | Re—power on
P00-30 setting 0-2 === ==
reset
Running
extra brake .
P00-31 . 0-65535 === 10w & Real time
resistor power .
setting
Stop &
Extra brake Re—power on
P00-32 . 0-1000 === 1Q reset
resistor value
. Stop &
Over—heating Re—power on
P00-40 . 0-1 1 - reset
protection
Stop &
power off Re—power on
P00-41 . 0-1 1 — reset
protection
Stop &
control mode .
P01-01 . 0-6 0 - reset Real time
setting
. Automatically Running
Main . . g
P01-02 tuning mode in | 0-2 2 === & Real time
contro . .
; real time setting
automatically Running
parame
¢ P01-03 tuning rigidity | 0-31 13 == & Real time
er
in real time setting
. . Running
rotor inertial . .
P01-04 . 0-100. 00 1 1 time |& Real time
ratio .
setting
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control mode Running
P01-10 after over travel | 0-1 1 === & Real time
setting
Dynamic brake Running
P01-20 delay 0-250 50 1ms & Real time
setting
disable dynamic .
Running
brake when power
P01-21 0-1 1 - & Real time
off .
setting
disable dynamic .
Running
brake when servo
P01-22 0-1 1 - & Real time
OFF .
setting
disable  dynamic .
Running
brake when .
P01-23 . 0-1 1 - & Real time
alarming .
setting
Disable  dynamic .
Running
brake when over .
P01-24 0-1 1 === & Real time
travel .
setting
brake command - .
Running
Servo .
P01-30 OFF delay (brake | 0-255 50 Ims . Real time
Setting
ON delay)
brake output Running
P01-31 speed limitation | 0—-3000 100 lrpm & Real time
setting
servo OFF brake Running
P01-32 command waiting | 0-255 50 1ms & Real time
time setting
out of control Running
P01-40 check ENA 0-1 1 -— & Real time
setting
position control Running &
P02-00 0-3000. 0 48. 0 1/S Real time
gain 1 setting
position control Running &
P02-01 0-3000. 0 57.0 1/S Real time
Gain gain 2 setting
paremete speed feed—forward Running &
P02-03 0-100. 0 30. 0 1.0% Real time
r gain setting
P02-04 Speed feed-forward | 0—64. 00 0.5 1ms Running & | Real time
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smooth constant setting
Running
P02-10 speed ratio gain 1 1. 0-2000. 0 27.0 1Hz Real time
setting
Speed integral
Running
P02-11 constant 1 0. 1-1000. 0 10. 0 1ms Real time
setting
Fake differential
Running
P02-12 feed—forward control | 0-100.0 100. 0 1.0% Real time
setting
ratio 1
speed ratio gain 2 Running
P02-13 1. 0-2000. 0 27.0 1Hz Real time
setting
Speed integral Running
P02-14 0. 1-1000. 0 1000. 0 1ms Real time
constant 2 setting
Fake differential
Running
P02-15 feed—forward control | 0-100.0 100. 0 1.0% Real time
setting
ratio 2
Speed integral error Stop &
P02-16 limit value 0-32767 25000 == Reset Real time
Torque feed—forward Running
P02-19 0-30000 0 1.0% Real time
gain setting
Torque feed—forward
Running
P02-20 smooth constant 0-64. 00 0.8 1ms Real time
setting
Running
P02-30 Gain switching mode | 0-10 7 -— Real time
setting
Gain switching grade Running
P02-31 0-20000 800 -— Real time
setting
Running
P02-32 Gain switching lag 0-20000 100 -— Real time
setting
Running
P02-33 Gain switching delay | 0—-1000. 0 10.0 1ms Real time
setting
Position gain Running
P02-34 0-1000. 0 10. 0 1ms Real time
switching time setting
Mode switch Running
P02-40 0-4 0 -— Real time
selection setting
Mode switch Running
P02-41 0-20000 10000 = Real time
selection setting
Torque command added Running
P02-50 —-100. 0-100. 0 0 1.0% Real time
value setting
cw torque Running
P02-51 —-100. 0-100. 0 0 1.0% Real time
compensation setting
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Reverse torque Running &
P02-52 -100. 0-100. 0 0 1.0% Real time
compensation setting
Source of location Stop &
P03-00 0-1 0 — Real time
command Reset
Instruction pulse Stop &
P03-01 0-3 1 — Real time
mode Reset
Instruction Pulse Stop &
P03-02 0-1 0 -— Real time
Input Terminal Reset
Instruction Pulse Stop &
P03-03 0-1 0 — Real time
Inversion Reset
Position Pulse Running &
P03-04 0-3 2 — Real time
filtering setting
Positioning Running &
P03-05 0-2 1 = Real time
completion criteria setting
Location complete Encoder Running &
P03-06 0-65535 100 Real time
range unit setting
Stop &
Position Feedback
P03-07 0-1 0 == Reset Real time
format
L. Number of
Position Running &
P03-09 instruction pulses 0-65535 0 Pulse Re—power on
al setting
per turn of motor
paramete
Electron Gear 1 Running &
r P03-10 1-65535 8192 - Re—-power on
molecule setting
Electronic gear 1 Running &
P03-11 1-65535 625 - Re—-power on
Denominator setting
Electron Gear 1 is Running &
P03-12 0-32767 0 - Re—-power on
16-bit higher setting
Excessive position Command Running &
P03-15 0-65535 30000 Real time
deviation setting unit setting
Position Instruction
smoothing filter
Running &
P03-16 time 0-1000. 0 0 1ms Real time
setting
constant
Position loop
Running &
P03-20 feedback 0-1 0 == Real time
setting
Stop &
Encoder crossover
P03-21 0-1 1 == Reset Real time
output enable
P03-22 Increment encoder | 1-65535 1 - Running & | Real time
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output pulse setting
frequency division
ratio
molecule
Increment encoder
output pulse
Running &
P03-23 frequency division | 1-65535 1 = Real time
setting
ratio
denominator
Absolute number of
output pulses per Running &
P03-25 0-60000 2500 = Real time
revolution of the setting
motor
Stop &
Linear encoder
P03-30 0-1 0 == Reset Real time
inversion
Stop &
Linear encoder Z
P03-31 0-1 1 == Reset Real time
pulse polarity
Stop &
Source of output
P03-40 0-1 0 -— Reset Real time
pulse
Stop &
Output pulse
P03-42 0-1 1 — Reset Real time
polarity
Digital Position Stop &
P03-45 Instruction caching | 0-1 0 = Reset Real time
mode
Maximum speed of
motor at digital
Running &
P03-46 position 0-6000 1000 === Real time
setting
command run time
P03-50 The Gantry function Stop &
enables 0-1 0 == Reset Real time
P03-51 The input signal of Stop &
Gantry function is | 0-1 0 - Reset Real time
reversed
P03-52 Number of feedback
Stop &
pulses per turn of 0-65535 10000 — Real time
Reset
Gantry Motor
P03-53 Gantry function | 0-65535 10000 - Running & | Real time
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position deviation setting
too
large settings
P03-55 Gantry proportional
Running &
gain 0-200 10 = Real time
setting
P03-60 Origin regression Stop &
enable control 0-6 0 — Reset Real time
P03-61 Origin regression Stop &
model 0-9 0 — Reset Real time
P03-65 High speed searching Running &
0-3000 100 — Real time
for origin switch setting
P03-66 Low speed searching Running &
0-1000 10 == Real time
for origin switch setting
P03-67 Search origin switch
Running &
acceleration and | 0-5000 0 == Real time
setting
deceleration time
P03-68 Maximum time limit Running &
0-10000 0 === Real time
for searching origin setting
P03-69 H Mechanical Origin Running &
0-65535 0 == Real time
Offset H setting
P03-70 Mechanical Origin
Running &
Offset L 0-65535 1000 — Real time
setting
Speed instruction Stop &
P04-00 source 0-3 0 - Reset Real time
Speed instruction Stop &
P04-01 Analog counter 0-1 0 - Reset Real time
Digital speed given Running &
P04-02 -6000—6000 0 1rpm Real time
Speed value setting
paramete Zero speed position
Running &
r P04-03 clamp function 0-1 0 - Real time
setting
Zero speed position
clamp speed Running &
P04-04 0-6000 30 lrpm Real time
threshold setting
Overspeed alarm Running &
P04-05 0-6500 6400 lrpm Real time
value setting
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Forward speed limit Running
P04-06 0-6000 5000 1rpm Real time
setting
Reverse speed limit Running
P04-07 0-6000 5000 lrpm Real time
setting
Zero velocity
Running
P04-10 detection value 0-200.0 2 lrpm Real time
setting
Rotation detection
Running
P04-11 value 0-200.0 30 lrpm Real time
setting
Consistent range of
Running
P04-12 velocity 0-200.0 30 lrpm Real time
setting
Acceleration time Running
P04-14 0-10000 0 Real time
1ms/1000 | setting
Deceleration time rpm Running
P04-15 0-10000 0 Real time
setting
Internal setting | 0-6000
Running
P04-30 speed 1 0 lrpm Real time
setting
Internal setting lrpm
Running
P04-31 speed 2 -6000—6000 0 Real time
setting
Internal setting lrpm
Running
P04-32 speed 3 -6000—6000 0 Real time
setting
Internal setting lrpm Running
P04-33 -6000—6000 0 Real time
speed 4 setting
Internal setting 1rpm Running
P04-34 -6000—6000 0 Real time
speed 5 setting
Internal setting lrpm
Running
P04-35 speed 6 -6000—6000 0 Real time
setting
Internal setting lrpm
Running
P04-36 speed 7 -6000—6000 0 Real time
setting
Internal setting lrpm
Running
P04-37 speed 8 -6000—6000 0 Real time
setting
Torque instruction Stop &
Torque P05-00 0-3 0 - Real time
source Reset
paramete
Inverse Torque Stop &
r P05-01 0-1 0 = Real time
instruction analog Reset

210




Torque mode speed Running
P05-02 0-6000 1000 lrpm Real time
limit given value setting
Torque limiter Stop &
P05-05 0-1 0 = Real time
source Reset
Torque 1limit check Running
P05-06 0-10000 0 ms Real time
out delay setting
Internal Forward Running
P05-10 0-300. 0 200. 0 1.0% Real time
Torque limit setting
Internal reverse Running
P05-11 0-300. 0 200. 0 1.0% Real time
torque limit setting
External Positive Running
P05-12 0-300. 0 100. 0 1.0% Real time
Torque limit setting
External Reverse Running
P05-13 0-300. 0 100. 0 1.0% Real time
torque limit setting
DI1 Effective level
Running Re—power on
P06-00 of input port 0-4 0 -
setting
DI1
DI1 input port
Running Re—power on
P06-01 function selection | 0-18 1 ===
setting
(Servo ON)
DI2 input port
function Running Re—power on
P06-02 0-4 0 ===
selection (alarm setting
clear)
DI2 input port
function Running Re—poweron
P06-03 0-18 2 N
selection (alarm setting
1/0 clear)
Paramete DI3 Effective level Running Re—poweron
P06-04 0-4 0 N
r of input port setting
DI3 input port
function selection Running Re—poweron
P06-05 0-18 3 -—
(forward setting
overtrip)
DI4 input port Running Re—poweron
P06-06 0-4 0 =
effective level setting
DI4 input port
function selection Running Re—poweron
P06-07 0-18 4 =
(reverse setting
overtrip)
DI5 Effective level Running Re—poweron
P06-08 0-4 0 =
of input port setting
P06-09 DI5 input port | 0-18 7 === Running Re—poweron
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function setting
selection (Default:
Forward torque
external torque
limit)
DI6 Effective level Running Re—poweron
P06-10 0-4 0 N
of input port setting
DI6 input port
function selection
(Default: Running Re—poweron
P06-11 0-18 8 N
External torque setting
limit on reverse
side)
DI7 Effective level Running Re—poweron
P06-12 0-4 0 =
of input port setting
D17 input port
function
Running Re—poweron
P06-13 selection (Default: | 0-18 5 ==
setting
function model
change)
DI8 Effective level Running Re—poweron
P06-16 0-4 0 N
of input port setting
D17 input port
function selection Running Re—poweron
P06-17 0-18 16 N
(Default: position setting
instruction clear)
DO1 Valid level of Running Re—poweron
P06-20 0-1 1 N
output port setting
DO1 Function change
Running Re—poweron
P06-21 of output port 0-11 3 ===
setting
(fault: serve ready)
D02 Valid level of Running Re—poweron
P06-22 0/1 1 ===
output port setting
D02 Function change
Running Re—poweron
P06-23 of output port | 0-11 2 ===
setting
(fault: brake open)
D03 Valid level of Running Re—poweron
P06—24 0/1 1 =
output port setting
D03 Function change
of
Running Re—poweron
P06-25 output port (fault: | 0-11 1 ==

Alarm output)

setting
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D04 Valid level of Running Re—poweron
P06-26 0/1 1 ===
output port setting
D04 Function change
of output port Running Re—poweron
P06-27 0-11 4 =
(fault: position setting
completed)
D05 Valid level of Running Re—poweron
P06-28 0/1 1 .
output port setting
DO5 output port
function selection Running Re—poweron
P06-29 0-11 8 N
(torque limit setting
detection)
Speed analog command Running
P06-40 10-2000 500 lrpm/V Real time
input gain setting
Speed analog command Running
P06-41 0-65535 0.8 1ms Real time
filter constant setting
Speed analog command | —10. 000 Running
P06-42 0 1V Real time
offset —10. 000 setting
Torque analog Running
P06-43 0.0-100. 0 10 % Real time
command gain setting
Torque analog
Running
P06-44 command filter | 0-64. 00 0.8 1ms Real time
setting
constant
Torque analog | —10. 000 Running
P06-45 0 1V Real time
command offset —10. 000 setting
Speed analog
Running
P06-46 instruction dead | 0-10. 000 0 1v Real time
setting
zone
Torque analog
Running
P06-47 instruction dead | 0-10. 000 0 1v Real time
setting
zone
Load rotation
Running
P08-01 routine 0-1 0 - Real time
setting
identification mode
Inertia
Running
Advanced | P08-02 identification 100-2000 800 lrpm Real time
setting
function maximum speed
paramete Inertia
rs identification Running
P08-03 20-800 100 1ms Real time
acceleration and setting
deceleration time
Wait time after Running
P08-04 50-10000 1000 1ms Real time
single inertia setting
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identification

is completed

The number of motor

rotations required Running
P08-05 1.33 ring [ Real time
to complete a single setting
inertia
Adaptive notch mode Running
P08-11 0-4 0 -— Real time
selection setting
Torque command Running
P08-20 0-25. 00 0.8 1ms Real time
filter constant setting
Disturbance torque
Running
P08-25 compensation gain 0-100.0 0 % Real time
setting
Disturbance torque
Running
P08-26 filtering time | 0-25.00 0.8 1ms Real time
setting
constant
Notch Filter 1
Running
P08-30 frequency 50-5000 5000 HZ Real time
setting
Notch Filter 1 width Running
P08-31 0-20 2 === Real time
setting
Running
P08-32 Notch Filter 1 depth | 0-99 0 === Real time
setting
Notch Filter 2 Running
P08-33 50-5000 5000 HZ Real time
frequency setting
Running
P08-34 Notch Filter 2 width | 0-20 2 - Real time
setting
Running
P08-35 Notch Filter 2 depth | 0-99 0 == Real time
setting
Notch Filter 3 Running
P08-36 50-5000 5000 HZ Real time
frequency setting
Running
P08-37 Notch Filter 3 width | 0-20 2 -— setting Real time
Running
P08-38 Notch Filter 3 depth | 0-99 0 === Real time
setting
Notch Filter 4 Running
P08-39 50-5000 5000 HZ Real time
frequency setting
Running
P08-40 Notch Filter 4 width | 0-20 2 == Real time
setting
Running
P08-41 Notch Filter 4 depth | 0-99 0 === Real time
setting
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8. 2 Parameter Description

8.2.1 PO0-XX motor and driver parameter

Table

98 PO0-XX motor and driver parameter

Default set
P00-00 motor number | 0: P0-01 to P0-17 is available
2000: Absolute encoder, P0-01 to P0O-05 identified by driver
rated speed Set range: 176000 rpm; unit: rpm;
P00-01 P 8 P P
default value
Set range 0.01-655.35 N.m; unit: N.M
P00-02 rated torque
default value
Set range: 0.01-655.35A, unit: A
Rated current
P00-03 Default value
Set range: 0.01-655. 3bkg. cm?; unit: kg.cm?
P00-04 Rotor inertia
Default value
Pole pairs Set range:1-31 pairs; unit: opposite
P00-05 P g p pp
Default value
Range: 0-3
Encoder option | 0&l: incremental encoder
P00-07 .
2: Single—turn absolute encoder
3: Multi—turn absolute encoder
Line—-saving
) Range: 0-1
incremental . .
P00-08 0: non line-saving;
encoder . .
1: line-saving;
Absolute Range: 0-1
P00-09 encoder 0: Tamagawa encoder
1: Nikon encoder
Incremental
P00-10 Default set
encoder lines
incremental
encoder Z
P00-11 pulse electric | Default set
angle
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Rotor initial

Default set

P00-12
angle 1
Rotor initial
P00-13 Default set
angle 2
Rotor initial
P00-14 Default set
angle 3
Rotor initial
P00-15 Default set
angle 4
Rotor initial
P00-16 Default set
angle 5
Rotor initial
P00-17 Default set
angle 6
Display
. Set range:0-100; Default:100. Set by customer
settings on
It shows operation status while driver power—on if set value to 100. Other
P00-20 power—on
parameter refer to 8.3 chapter.
interface
For example: If want driver show d08.F.SP, please set value to 8.
RS232 Set range: 0-3; Default:2
communication | Choose baud rate to communicate with PC: 0: 9600
P00-21 baud rate 1: 19200
selection 2: 57600
3: 115200
) Set range: 0-255; Default:1;
P00-23 slave station . ] .
Set according to device required
Setting range 0-3, default 1
0: No parity, 2 stop bits
Check way
P00-25 1: Even parity, 1 stop bit
2: odd parity, 1 stop bit
3: No parity, 1 stop bit
Braking
. Set range: 0-2.
resistor
P00-30 . 0: inside resistor.
setting
1: use outside resistor. 2: No braking resistor.
Outsider Setting range: 0-65536, Unit: 10W.
P00-31 braking Set value according to outsider braking resistor. For example: set 4,
resistor power | it means resistor power is 40W.
Outsider . .
. Setting range :0-1000 Unit: ohm.
P00-32 braking . . . .
. Set value according to outsider braking resistor
resistor value
Over
POO-40 temperature Setting range: 0-1
protection 0: Close over temperature protection 1: Open over temperature protection
setting
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P00-41

Control power
failure
protection

settings

Setting range: 0-1
0: turn off the power—off protection function of the control power supply

1: Turn on the power—off protection function of the control power supply

8.2.2 POl-xx main control parameter

Table 99 POl-xx main control parameters

Default set
P00-00 motor number | 0: P0-01 to P0-17 is available
2000: Absolute encoder, P0-01 to P0O-05 identified by driver
rated speed Set range: 176000 rpm; unit: rpm;
P00-01 P 8 P P
default value
Set range 0.01-655.35 N.m; unit: N.M
P00-02 rated torque
default value
Rated current | Set range: 0.01-655.35A, unit: A
P00-03
Default value
Set range: 0.01-655. 3bkg. cm?; unit: kg.cm?
P00-04 Rotor inertia | Default value
Pole pairs Set range:1-31 pairs; unit: opposite
P00-05 : ¢ P oP
Default value
Range: 0-3
Encoder option | 0&l: incremental encoder
P00-07
2: Single—turn absolute encoder
3: Multi—turn absolute encoder
Line—-saving
) Range: 0-1
incremental . )
P00-08 0: non line-saving;
encoder . .
1: line-saving;
Absolute Range: 0-1
P00-09 encoder 0: Tamagawa encoder
1: Nikon encoder
Incremental
P00-10 Default set
encoder lines
incremental
encoder 7 Default set
P00-11
pulse electric
angle
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Rotor initial

Default set

P00-12
angle 1
Rotor initial
P00-13 Default set
angle 2
Rotor initial
P00-14 Default set
angle 3
Rotor initial
P00-15 Default set
angle 4
Rotor initial
P00-16 Default set
angle 5
Rotor initial
P00-17 Default set
angle 6
Display
. Set range:0-100; Default:100. Set by customer
settings on
It shows operation status while driver power—on if set value to 100. Other
P00-20 power—on
parameter refer to 8.3 chapter.
interface
For example: If want driver show d08.F.SP, please set value to 8.
RS232 Set range: 0-3; Default:2
communication | Choose baud rate to communicate with PC: 0: 9600
P00-21 baud rate 1: 19200
selection 2: 57600
3: 115200
) Set range: 0-255; Default:1;
P00-23 slave station . ] .
Set according to device required
Setting range 0-3, default 1
0: No parity, 2 stop bits
Check way
P00-25 1: Even parity, 1 stop bit
2: odd parity, 1 stop bit
3: No parity, 1 stop bit
Set range: 0-2.
Braking
0: inside resistor.
P00-30 resistor
. 1: use outside resistor. 2: No braking resistor.
setting
Outsider Setting range: 0-65536, Unit: 10W.
P00-31 braking Set value according to outsider braking resistor. For example: set 4,
resistor power | it means resistor power is 40W.
Outsider Setting range :0-1000 Unit: ohm.
P00-32 braking Set value according to outsider braking resistor
resistor value
Over .
Setting range: 0-1
temperature . .
P00-40 . 0: Close over temperature protection 1: Open over temperature protection
protection
setting
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protection

settings if | Setting range: 0-1
P00-41 control power | 0: turn off the power—-off protection function of the control power supply
failure 1: Turn on the power—off protection function of the control power supply

8. 2. 3 POZ_XX Gain assorted parameter

Table 100 P02-XX Gain parameter

Para
Name
code

Description

PO2-00 Po§1t10n
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
control . . L. . .
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 Po§1t10n
gain2

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
control . . L. . .
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 .
gain

Speed feedforward

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.
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Speed feedforward

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

P02-04 | smoothing filtering time constant. The larger the value set, the
constant larger the filtering effect, but at the same time the phase
lag increases.
Setting range: 1.0-2000.0, unit: Hz
The larger the speed proportional gain is, the larger the
ISpeed servo stiffness is and the faster the speed response is
. . However, if it is too large, it is easy to generate vibration
P02-10 | proportional gain )
] and noise.
Under the condition that the system does not oscillate,
increase this parameter value as much as possible.
This parameter is for a static response
Setting range: 1.0-1000, Unit: ms.
Speed regulator integration time constant. The smaller the
setting value, the faster the integration speed, the greater
P02-11 Speed integral | the stiffness, and the vibration is too easy to produce noise
constant 1 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
Setting range: 0-100.0, unit: 1.0%
When set to 100.0%, the speed loop adopts PI control, and
Pseudo—differenti | the dynamic response is fast; when set to 0, the speed loop
PO2-12 al feedforward | integral effect is obvious, which can filter low—frequency
control interference, but the dynamic response is slow.
coefficient 1 By adjusting this coefficient, the speed loop can have a
better dynamic response, and it can increase the resistance
to low—frequency interference
Setting range: 1.0-2000.0, unit: Hz
The larger the speed proportional gain is, the larger the
servo stiffness is and the faster the speed response is
speed e L. . .
. However, if it is too large, it is easy to generate vibration
P02-13 | proportional .
gain? and noise.

Under the system has no vibration, increase this parameter
value as much as possible.
This parameter is for dynamic response
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Speed integral

Setting range: 1.0-1000.0, unit: ms

Speed regulator integration time constant. The smaller the
setting value, the faster the integration speed, the greater
the stiffness is, and the vibration is too easy to produce

poz-14 constant 2 noise if it is too small.
Under the system has no vibration, reduce this parameter
value as much as possible.
This parameter is for dynamic response
Setting range: 0-100.0, unit: 1.0%
When set to 100.0%, the speed loop PI control, and the
Pseudo—differenti | dynamic response is fast; when set to 0, the speed loop
PO2-15 al feedforward | integral effect is obvious, which can filter low—frequency
control interference, but the dynamic response is slow.
coefficient 2 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
P02-16 Speed integral | Setting range: 0-32767
error limit value | Speed integral error limit value
Setting range: 0-30000, unit: 1.0%
P02-19 Torque Set the current loop feedforward weighting value. This
feedforward gain | parameter adds the current loop after weighting the
differential of the speed command.
Torque . .
foed—forvard SeFt1ng range: 0T64.00, unit: ms
P02-20 ) This parameter is used to set the torque feedforward
smoothing . . .
filtering time constant
constant
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P02-30

P02-30

Gain
mode

Gain
mode

switching

switching

Setting range: 0-10
The condition to set the Ist and 2nd gain switching mode

val | Switchi Remark
ue ng
conditi
on

0 fix to | PO2-00 . P02-10. P0O2-11 .
the 1st | P02-12

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

gain

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

3 Big When the torque command is

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

4 Speed When the speed command
command | change is greater than the
changes | threshold (determined by
a lot P02-31 and P02-32), it
switches to the second gain.
When it is less than the
threshold and exceeds the
P02-33 delay setting, it
switches to the first gain.

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

6 Large When the position deviation
positio | is greater than the
n threshold (determined by
deviati | P02-31 and P02-32), switch
on to the second gain. When it

is less than the threshold
and exceeds the P02-33 delay

setting, it switches to the

222




first gain.

7 There Switch to the second gain
is when there is a position
positio | command. When the position
n command ends and the P02-33
command | delay setting is exceeded,

it switches to the first
gain.

8 Incompl | Switch to the second gain
ete when positioning 1is not
positio | completed. When the
ning positioning 1is completed

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

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

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

10 With Switch to the second gain
positio | when there is a position
n command. When there is no
command | position command and the
+ actual speed is less than
actual the threshold (determined
speed by P02-31 and P02-32), and

when the delay setting of
P02-33 is exceeded, it
switches to the first gain.
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Setting range: 0-20000
Judgment threshold when gain is switched

P02-31 E’Zirell switching |, e unit: 1000bit = 25% of rated torque
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Setting range: 0-20000
Cain switching Hysteresis level at gain switching
P02-32 . Torque unit: 1000bit = 25% of rated torque
hysteresis . .
Speed unit: 1000bit = 200 rpm
Position unit: 131072bit per revolution
Setting range: 0-1000.0, unit: ms
P02-33 Gain switching | When switching from the second gain to the first gain, the
delay time from when the trigger condition is met to the actual
switching.
Position gain Setting range: 0-1000.0, unit: ms
P02-34 Time for position control gain 1 to smoothly switch to

switching time

position control gain 2
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P02-40

Mode switch
selection

Setting range: 0-4
Set the conditions of speed loop PI control and P control

val | Judge Remark
ue condition

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

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

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

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

4 Modeless | Speed loop maintains PI
switch control and no longer
switches

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
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Setting range: —100.0-100, unit: 1.0%
P02-50 Torque command | Valid in position control mode. This value is superimposed
added value on the torque reference value and is used for vertical axis
static torque compensation.
o d ¢ Setting range: —100.0-100.0, unit: 1.0%
orwar orque L. . .
P02-51 . d Valid in position control mode. For compensating forward
compensation . L
static friction
R ¢ Setting range: —100.0-100.0, unit: 1.0%
everse orque C .
P02-52 . d Valid in position control mode. Used to compensate reverse
compensation . ..
static friction

8. 2.4 P03—xx P03-xx Position parameters

Chart 101 P03-XX Position parameter

P
ara Name Description
code
S f
ou%c? © 0: pulse command
position . . . . .
P03-00 1: Given the number, use it when communicating with
command
control
0: Quadrature pulse command (90° phase difference
Command pulse | two—phase pulse)
P03-01 . .
mode 1: Directiont pulse command
2or 3:Double pulse command (CW+CCW)
Inst ti
Pul s ru;nlzz Use to specify the pulse input port in the CNI1 port
se
P03-02 . b 0: low speed pulse port
Terminal .
1: high speed pulse port
Used to adjust the direction of the pulse
P03-03 Instruction ' instruction count
Pulse Inversion | 0: Normal
1: In The Opposite Direction
Set range: 0-3 Unit: us
0: 0. lus,
Position Pulse | 1: 0.4us
P03-04
filter setting | 2: 0.8us
3: 1.6us.
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0: Output when position deviation is less than
P03-06 setting value

Positioning 1: Output when position is given, and output when
P03-05 completion position deviation is less than P03-06 setting value
criteria 2: Output when position is given (after filtering),
and output when position deviation is less than
P03-06 setting value
Set range:0-65535 Unit: encoder unit
Use to set a threshold value for positioning
Location completion output. When the absolute value motor is
P03-06 . .
complete range | used, the encoder is calculated at 131072 bit per
turn. Using incremental encoder motor, each turn is
calculated by the number of encoder lines * 4.
Positi Set range:0-1
osition
P03-07 0: Incremental format
feedback format .
1: Multi-loop absolute value format
Setting range: 0-65535
Number of . .
. . Absolute encoder motor is effectively used to set
instruction . . .
P03-09 ) ¢ motor rotation number of instructions pulse. When
ulses per turn
b b this parameter is set to 0, P03-10 and P03-11 are
of motor .
valid
When absolute value motor is used, see example of
PO3-10 Electron Gear 1 | calculation method of electronic gear ratio
molecule Calllation formula of eleironic gear ratio of
incr'®mental matory
ZAE 1 1 1 1
| o |
e ree———
P03-11 Electro?lc §€al | Note: 20BThe molecule of encoder is 131072
1 Denominator | 17p The molecule of encoder is 160000
Electron Gear 1 | Set range :0-32767
P03-12 molecular high | Use this can expand the Electronic gear ratio
position Molecule value=P03-12*%10000+P03-10
Setting range: 0-65535, Unit: Instruction Unit * 10
Position set the number of pulse to allow deviation, more than
PO3-15 deviation the set value will alarm. EXAMPLE: Setting a value

setting is too
big

of 20, the drive alerts Al. 501 when the follow
deviation exceeds 20 * 10(position deviation is too
large)
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Position

Setting range: 1000, in Ms Setting time constant of

Instructi
P03-16 ne ru? ron position instruction smoothing filter
smoothing
filter constant
Positi Setting Position Feedback Source
osition
P03-20 0: Encoder
feedback source
1: Raster scale
Encoder Setting CN1 port if it has function of Encoder
frequency frequency division output enable:
P03-21 .
division output | 0: close enable.
enable 1: open enable
Increment
encoder output
P03-22 pulse frequency When using incremental encoder, set the number of
division ratio output pulses of c¢cN1 port
nolecule P03-23 should be less than or equal to p03-22,
calculation formula:
Delta encoder | rume - Ti:i:'umf;ﬁ“o‘}"'iiiw:" ::::m:“lzsou P
P03-23 output pulse o:;ggzﬁgjj:é o '
frequency
divider
Absolute number | Set Range: 0-60000
of output | Set absolute value motor rotation around, A, B
P03-25 pulses per | frequency pulse output number. EXAMPLE: set the
revolution of | value of 2048, then each rotation of the motor, A
the motor and B signal output 2048 pulses
Set the grating ruler Input A, b phase sequence is
d
P03-30 LINEAR encoder reverse
NO
yes
. Set the effective level of grating ruler input Z
Polarity of 7Z ; )
signa
P03-31 pulse of linear &
encoder 0: low level
1: High level
Set CN1 terminal in the frequency—-division Output
Outout ul Signal Source 0: Pulse output, alarm not output
S
P03-40 P PESSE 1. Motor output
source
2: Pulse Output
3: Grating Ruler
Outout 7 pul Set CN1 TERMINAL FREQUENCY OUTPUT SIGNAL Z effective
S
P03-42 b pulse level 0: Low Level

Polarity

1: High Level
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P03-45

Digital
quantity
instruction
cache mode

Setting range: 0-1

0: No caching (immediate execution)

1: CACHING (new data executed after last data
execution)

P03-46

Maximum speed
of motor at
digital
position
command run
time

Setting range: 0-6000
Sets the maximum speed of the motor when the Digital
Position Command runs

8.2.5 P04-xx Speed parameter

Chart P04-XX speed parameter

P
ara Name Description
code
Sveed 0: External Analog Instruction
P04-0 | . P . 1: Digital Instruction (Parameter Setting)
instruction .. . .
0 2: Digital Instruction (Communication)
source . . .
3: Internal Multiple instruction sets
The polarity relation used to adjust analog quantity
PO4-0 Speed ' is
1 instruction 0: Normal
analog reverse 1: Polarity is reversed
L. Setting range:—-6000-6000, Unit: rpm
P04-0 | Digital d
%gl a spee when P04-00 is set to 1, P04-02 is the speed control
2 given value .
setting
0: non—position Clamp Function
1: Position Clamp function
When speed control mode is applied and the following
Zero speed L. ..
P04-0 osition clam conditions are met, enter Position lock mode
3 ?u . Pl A: P04-03 set to 1
n
ctio B: Speed instruction absolute value less than P04-04
SET THRESHOLD C: External Input Port function set to
10(zero fixed) and in input valid state
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PO4-0 Zero speed | ]Setting range: 0-6000, unit: rpm
A position clamp | Setting speed instruction threshold to trigger zero
speed threshold | speed position clamp function
Set range : 0-6500, Unit: rpm
PO4-0 | Over speed rang , P ,
Setting the maximum allowable RPM above the setting
5 alarm value ] .
will trigger a 420 overspeed alarm
P04-0 Forward speed | Set range: 0-6000, Unit: rpm
6 limit Limit forward speed of motor
P04-0 Reverse speed | Set range: —-6000-0, Unit: rpm
7 limit Limit reverse speed of motor
Set range: 0-200.0, Unit: rpm
P04-1 | Zero velocity | Set Zero speed detection threshold, motor speed below
0 detection value | the threshold can be output through the output port
"zero speed motor output" signal
Set range: 0-200.0, Unit: rpm
P04-1 | Rotation Set Motor rotation detection threshold, motor
1 detection value | rotation speed higher than the value can be displayed
through the LED panel status
Set range: 0-200.0, Unit: rpm
PO4-1 Consistent Set speed consistent signal threshold value, when
9 range of | motor speed and instruction speed difference in the
velocity threshold value range, can output "speed consistent
output” signal through the output port
P04-1 | Acceleration Set range: 0-10000, Unit: Ims/1000rpm
4 time Set the acceleration time in speed control
P04-1 | deceleration Set range: 0-10000, Unit: Ims/1000rpm
5 time Set the deceleration time in speed control
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1-8 inside
speed set

Set range: —6000—6000, Unit: rpm

Parameters P04-30 to P04-37, respectively set
internal speed 1 to internal speed 8, the internal
speed switch method is as follows: when the speed loop
control, P04-00 SET 3, the corresponding input port
function is defined as 13,14,15 internal rotation
speed switching, which is realized by setting the
input port function to 13,14,15 on-off state
combination, as shown in the following table

DI1 | DI1 | DI1
3 4 5 Paramete
r

0 0 0 P04-30
1 0 0 P04-31
0 1 0 P04-32
1 1 0 P04-33
0 0 1 P04-34
1 0 1 P04-35
0 1 1 P04-36
1 1 1 P04-37

8. 2.6 PO5—xx Torque parameter

Chart 103 P05-XX Torque parameter

Para Name Description
code
0: External Analog Instruction (speed limit set by
P05-02)
PO5-0 Torque 1: Digital Instruction (speed limit set by P05-02)
0 instruction 2: External Analog Instruction (speed limit set by
source speed analog instruction)
3: Digital Instruction (speed limit set by speed
analog instruction)
PO5-0 Inverse Torque | Used to adjust the Torque Direction
) instruction 0: Normal
analog 1: Direction reverse
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P05-0

Torque mode speed
limit given value

speed, unit: RPM
set the maximum speed of motor when torque mode,

Setting range: O—maximum

prevent no—-load motor speed too high cause

mechanical damage torque control mode effective

P05-0

Torque limiter

source

Source for adjusting Torque Limits 0: Internal
Digital (set by P05-10, P05-11 or P05-12, P05-13) 1:
External Analog (given by external analog input
T-REF).
limits are the same.

In this mode, the positive and negative

P05-0

Torque limit

check out delay

Setting range: 0-10000, unit: Ms Setting DO port
output torque limit detection output signal delay
time

P05-1

Internal Forward
Torque limit

0-300. 0, 1. 0%
forward output, 100 means 1 times Torque, 300 means

Setting range: unit: limit motor
3 times torque when the torque output reaches the
limit value, the output signal can be detected

through DO port output torque limit

P05-1

Internal reverse
torque limit

Setting range:—300.0-0, 1. 0%
reverse output, 100 means 1 times Torque, 300 means

unit: limit motor
3 times torque when the torque output reaches the
limit value, the output signal can be detected

through the DO port output torque limit

P05-1

External
Positive Torque

limit

1. 0%

This function, you need to use one of the external
input port in CN1 to switch, the choice of the Di
port input port function set to 7(positive side

Setting range: 0-300.0, unit:

external torque limit) . The control mode can be
switched by controlling the logical state of the
port.

Port logic | Torque
limited

value

Valid External
Limited
value P05-12
Internal
Limited
value P05-10
If the DI function is not assigned, the system
default torque limit value is P05-10. When the

torque output reaches the limit value, the output

Invalid

signal can be detected through the DO port output
torque limit
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P05-1

Torque limit

External reverse

Setting range: 0-300.0, unit: 1.0%

This feature requires the use of an external input
port in CN1 to switch, the choice of the DI port
input port function set to 8(reverse side external
torque limit). The control mode can be switched by
controlling the logical state of the port

Torque
limited
value

Port logic

Valid External
Limited
value P05-13
Internal
Limited
value P05-11
not assigned, the default

invalid

If the DI function is
torque limit amplitude of the system is p05-11.
When the torque output reaches the limit value, the
output signal can be detected through the Do port
output torque limit

8.2.7 P06—xx I/0 Parameter

Chart 104 P06-XX I/0 Parameter
P
ara Name Description
code
Set range: 0—4, Factory set:0
Set valid input of dil input port of cNl1
P06-0 | DI1Effective level 0: val%d for I?W level (optocoupler on)
0 £ input port 1: Valid for high level (optocoupler off)
© Ut po 2: Rising edge effective
3: Falling edge effective
4: Both rising and falling edge are effective
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Set range: 0-24, Factory set: 13
Set the function of DIl input port of cNI

0: invalid pin
1: servo ON
2: Alarm clear
3: Forward over travel signal input
4: Reverse over travel signal input
5: Control mode switching
6: P action command input
7: Positive side external torque limit
8: Reverse side external torque limit
9: Gain switching input
P06-0 DI1 Input Port 10: Zero fixed inp?t o
1 function selection 11: Command pulse inhibit input
12: Encoder absolute value data required input
13: CW limited input
14: HW limited input
15: CWW limited input
16: Position command clear input
17: Pole detection input
18: Command pulse input rate switching input
19: Gantry simultaneous movement enable
20: Gantry alignment clear signal
21: origin switch signal
22: origin reset start signal
23: Detector PIN 1 input
24: Detector PIN 2 input
P06-0 DIZEffectlve level see POB-00
2 of input port
P06-0 DI2.Funct10n choose see PO6-01, factory set: 14
3 of input port
P06-0 | DI3 Val%d power seeP0B-00
4 level of input port
P06-0 DIS.Functlon choose seeP06-01, factory set: 15,
5 of input port
P06-0 DI4‘Effect1ve level see 06-00
6 of input port
P06-0 DI4.Funct10n choose see PO6-01, factory set: 23
7 of input port
P06-0 DIB‘Effectlve level see POB-00
8 of input port

234




P06-0

DI5 Function choose
of input port

see

P06-01, factory set: 24

P06-1 | DI6 Effecti
' ective level see POG-00
0 of input port
P06-1 | DI6 Functi h
. unetion choose see P06-01, factory set: 8
1 of input port
P06-1 | DI7 Effecti
' ective level see POG-00
2 of input port
P06-1 | DI7 Functi h
. unetion choose see P06-01, factory set: 5
3 of input port
P06-1 | DI8 Effecti level
REEHIVE BEYET | see PO6-00
6 of input port
P06-1 | DI8 Functi h
. unetion choose see P06-01, factory set : 16
7 of input port
Set : 0-1, fact t:1
PO6-2 | DOL Effective level | = | 8¢ actory se
. 0: When the State is valid, optocoupler cut—off
0 of input port . .
1: When the State is valid, optocoupler on
Set range: 0-13, factory set: 4
0: Pins unworkable.
1: Alarm output
2: Lock Open Output
3: Servo Ready Output
4: Positioning Completed Output
P06-2 | DOI Function choose 5: P081t10n1n$ close to output
) £ inout port 6: Speed consistent output
© Ut po 7: Motor Zero speed output
8: Torque limit detected output
9: Speed limit detected output
10: Warning output
11: Instruction Pulse Input Rate Switching output
12: origin regression complete output
13: electrical origin regression complete output
P06-2 | DO2 Effecti level
REEHIVE SEVER | see PO6-20
2 of input port
P06-2 | DO2 Functi h
unetion choose see P06-21, factory set: 2
3 of output port
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P06-2 | DO3 Functi h
unction choose see PO6-20
4 of output port
P06-2 | DO3 Functi h
unetion choose see P06-21, factory set: 1
5 of output port
P06-2 | DO4 Functi h
unction choose see PO6-20
6 of output port
P06-2 | DO4 Functi h
unetion choose see P06-21, factory set: 0
7 of output port
P06-2 | DO5 Functi h
unction choose see PO6-20
8 of output port
P06-2 | DO5 Functi h
unetion choose see P06-21, factory set: 8
9 of output port
Set range: 10-2000, Unit lrpm/V
Speed analog | Set the CN1 input between the simulation command and
P06-4 . . . ..
0 instruction  input | the Speed Control Command Coefficient
gain Example: 500 on behalf of Each v corresponding to
500 RPM
P06 Speed analog | Set range: 0—64.00, Unit : ms
) command filter | Set the time factor of analog instruction filtering
constant for CN1 input
Set range: —-10.000—10. 000, Unit : V
P06—4 Velocit 1
. eroct Y anatog Set The simulated instruction zero offset for CNI1
2 instruction offset .
input
Set range: 0—100.0, Unit 1%
. ) Set the coefficient between the analog command input
P06-4 | Torque simulation
5 instruction cain by ¢N1 and the speed control command
& For example, 30. 0 represents 30% of rated torque per
V
PO6-4 Torque analog | Set range: 0—64.00, Unit : ms
4 instruction filter | Set the time factor of analog instruction filtering
constant for CN1 input
PO6-4 | Torqu anal Set range: —10.000—10. 000, Unit V
'o daue . 08 Set The simulated instruction zero offset for CNI1
) instruction offset

input
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Set range: 0—10. 000, Unit V
PO6_4 Speed analog | Set the dead time voltage value of the speed analog
6 instruction dead | command. When the analog quantity is set within the
zone range of the positive and negative values, the
system will default to zero
Set range: 0—10. 000, Unit V
PO6_4 Torque analog | Set the dead-time voltage value of the torque
7 instruction dead | simulation instruction. When the analog is given in
zone the range of the positive and negative values, the
system defaults to zero

8. 2.8 P08—xx Advanced function Parameter

Chart 105 PO8-XX Advanced function parameter

Para ..
Name Description
code
Load rotation | Set range: 0-1
PO8-0 . -
) routine 0: valid
identification mode | 1: invalid
PO8-0 Maximum speed of | Set range: 100-2000, Unit: rpm
9 inertia The maximum speed of the motor in off-line inertia
identification identification
Inertia )
. Lo . Set range: 20-800, Unit: ms
P0O8-0 identification . . .
. The acceleration and deceleration time of motor when
3 acceleration and ) . .. . .
. . off-line inertia identification
deceleration time
Wait time after | Set range: 50-10000, Unit : ms
P0O8-0 single inertia | When the moment of inertia identification is
4 identification is | off-line, the waiting time after the single moment
completed of inertia identification is completed
The number of motor . .
. . This parameter is based on P08-02, P08-03, P08-04
PO8-0 | rotations required L .
. set conditions automatically generated the value of
5 to complete a single . .
. . the rotation circle
inertia
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Set range: 0-4

0: The parameters of the third and fourth notch are
no longer automatically updated and are saved to the
current value. However, manual input of

1:1 adaptive notch filter is valid, and the
parameters of the third notch filter are
P08-1 | Adaptive notch mode | automatically updated. Manual input of
1 selection 2:2 adaptive notch filter is wvalid, and the
parameters of the third and fourth notch filters are
automatically updated, can Not Manually Input
3: Only Detect Resonance Frequency
4. (Clear the third, the fourth notch filter
parameters, restore to the factory settings
Set range: 0-25.00, Unit: ms
P08-2 Torque command | Torque instruction filter time constant 1, when
0 filter constantl there is a motor running, the value can be
appropriately set to large
Set range: 0-100.0
) Observed Gain Coefficient of disturbing torque. The
P08-2 | Disturbance torque . & q
. . larger the value is, the stronger the
5 compensation gain D . . .
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 filtering
Disturbance torque K . .
P08-2 . . . effect is, and the action noise can be suppressed
filtering time ; . .
6 However, if the disturbance is too large, the phase
constant . . .
delay will result and the disturbance torque will
be suppressed
P08-3 | Notch Filter 1 | Set Range: Set Range: 50-5000, Unit: HZ
0 frequency Notch 1 center frequency Set to 5000, notch invalid
Set range: 0-20
P08-3 Set Range: 0-20
Notch Filter 1 width
1 Notch 1 notch width level is the ratio of the width

to the central frequency
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Set range: 0-99

P08-3 The notch depth grade of Notch 1 is the ratio between

2 Notch Filter 1 depth | the central frequency input and output of Notch 1.
The larger the parameter, the smaller the notch
depth and the weaker the effect

P08-3 | Notch  Filter 2| = o0 o

3 frequency

50873 Notch Filter 2 width | same asP08-31

208_3 Notch Filter 2 depth | same asP08-32

P08-3 |Notch — Filter 3| = o0 .

6 frequency

§0873 Notch Filter 3 width | same asP08-31

P08-3

9 Notch Filter 3 depth | same asP08-32

P08-3 | Notch Filter 4 same asP08-30

9 frequency

50874 Notch Filter 4 width | same asP08-31

P08—-4

) Notch Filter 4 depth | same asP08-32

8.3 List of monitor items

Chart 106 List of monitor items

Description
Display
serial Display item Unit
number
This parameter can monitor the number of

o pulses sent by the user to the servo

doo. C. P _Sum of position | griver, which can confirm whether there | yser unit
U instruction pulses | j5 the phenomenon of missing pulses
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This parameter can monitor the pulse
number of servo motor feedback. The unit

dOL.F.P | Sum of position | js consistent with the User Input | yser unit
U feedback pulses | [pstruction Unit
This parameter can monitor the pulse
- number of the position lag in the
d02.E. P | Numb f t L. .
0 U ggvfit?onpoiﬁszzn process of the SERVO system. The unit is | user unit
b consistent with the User Input
Instruction Unit
This parameter can monitor the number of
pulses sent by the user to the servo
drive. Unit: 131072 bit per turn when
d03.C. P Sum of pulses at a | YS1N8 absolute value motor.  Use Encoder
E given position Incremental.encoder motori then each unit
turn according to encoder line number *
4 calculate.
This parameter can monitor the pulse
number of servo motor feedback. Unit:
131072 bit per turn when using absolute
d04.F. P Sum of position value motor. Use Incremental gncoder Encoder
E feedback pulses motor, then each turn according to unit
encoder line number * 4 calculate
This parameter can monitor the pulse
number of the position lag in the
process of the SERVO system.
Unit: 131072 bit per turn when using
d05. E. P | Number of position | absolute value motor. Use Incremental Encoder
E deviation pulses | encoder motor, then each turn according unit
to encoder line number * 4 calculate.
) This parameter can monitor the input
d06.C. F 'Pu se Command frequency of external pulse instruction KPPS
T input frequency
d07.C. S Speed Control This parameter can monitor the servo
p Command given speed when the servo motor is rpm
running
This parameter can monitor the speed of
d08PF'S Motor speed servo motor when it is running rpm
This parameter can monitor the Torque of
doo. . Torqu§ the servo motor when it is running %
C. tQ instruction
K val This parameter can monitor the Torque of
d10. Feedback value of the servo motor when it is running %
F. tQ torque
This parameter can monitor the average
dllLAG' Average torque torque of the servo motor in the past 10 %

seconds
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This parameter can monitor the peak

dlZLPE' Peak torque torque of servo motor after power—on %
This parameter can monitor the servo
d13. oL Overload rate motor's load occupancy in the past 10 %
seconds
. This parameter monitors the load rate of
d14. rG Regeneration load the regeneration resistor %
rate
This parameter can monitor the input
port status of CN1. The upper vertical
dle. 1.1 bar represents the high level Binary
0 Input 10 status (optocoupler cut-off) , the lower system
vertical bar represents the low level
optocoupler on)
This parameter can monitor the output
port status of CN1. The upper vertical
bar represents the high level )
d17.0. 1 Output 10 status (optocoupler  through), the lower Binary
o vertical bar represents the low level system
optocoupler cut-off)
hanical ) This parameter can monitor the
d18. AnG Mechanica angle | mechanical angle of the motor and rotate | ¢. 1 degree
of motor 1 turn is 360 degrees
This parameter can monitor the phase
d19. HAL Motor UVW  phase sequence position of the incremental
sequence encoder motor
This parameter can monitor the feedback
Absolute Value value of absolute encoder, rotating a | Decimal
d20. ASS ~ Encoder circle between 0000-ffff system
single—loop value
This parameter can monitor the number of
Absolute Value turns of the absolute encoder motor
d21.ASM | Encoder multi—loop
value
. . This parameter can monitor the
d22. J-L Moment of.1nert1a real-time inertia of the load of the %
ratio motor
Main Ci " This parameter can monitor the input
ain Circui . . .
voltage value of the main circuit
d23. dep Voltage (AC value) 8 v
This parameter can monitor the drive
Degree
d24.Ath | Drive temperature Centigrade
temperature
495, tiE Cumulative running This parameter monitors the drive d
-1 time elapsed time, in seconds seconds
d26.1.F R ) This parameter can monitor resonance i
- esonance frequency 1 7
d28.2.F R 5 This parameter can monitor resonance o
- esonance frequency 2 Z
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Analog quantity
instruction 1

This parameter can monitor the input

input

(T_REF)

d30. Ail voltage value of CN1 analog command. 0.01V
’ input voltage )
(V_REF)
. This parameter can monitor the input
Analog quantity voltage value of CN1 analog command
d31.Ai2 instruction 1 0.01V

8.4 Auxiliary function

Chart 107 Assistant Function

Serial
number

Display
item

Function

Operation

AF _JoG

JOG  trial
Tun

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

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

Long press ENT button to enter the speed edit
menu. Edit the speed by using a combination of
Up, Down and Left buttons, then press ENT for
a long time to re enter Jog mode. This setting
is not saved after the rollout of Jog mode

Press M to exit Jog mode.

AF run

Force
enable
operate
speed mode

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

Press the Up button, the motor is rotating, long
press the Up button, the motor speed will
continue to increase; press the Down button,
the motor reverse, long press the Up button,
the motor speed will continue to increase

Press the M button to exit the mode

AF oF1

Automatic
Zero Drift
calibratio
n for
analog
input 1
(VCMD)

Press the M button in the action panel to switch
to auxiliary mode AF xxx, press the Up / Down
button to AF_ofl, press ENT button to display
clr.Ail.

Long press ENT key until finsh flicker appears,
that is to complete the automatic calibration
of analog input 1 zero drift. (speed analog)

Press the M button to exit the mode
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1. Press the M button in the action panel to switch

ég;gmiig}t to auxiliary mode AF_xxx, press the Up / Down button
. . to AF_of2, press ENT button to display clr.Ail.
calibratio . . .
AF oF2 | n for 2. Long press ENT key until finsh flicker appears,
- that is to complete the automatic calibration of
analog . .
input 9 analog input 1 zero drift. (torque analog)
(TOMD) 3. Press the M button to exit the mode
c&irgﬁt Same AF oF1
Automatic Note: when performing this function, the servo must
AF oF3 . be in the off enable state, otherwise the finsh
zero drift . . .
. . flashing page will not appear, and the automatic
calibratio . .
N calibration cannot be completed
1. Press the M button in the action panel to switch
Absolute to auxiliary mode AF, press the Up / Down button
encoder to AF, press ENT button to display CLC. Err.
AF _EnO 2. Long press ENT button until finsh flashes, that
fault .
clearing is, complete absolute encoder
troubleshooting.
3. Press the M button to exit the mode
1. Press the M button in the action panel to switch
Absolute A
value to auxiliary mode AF, press the Up / Down button
encoder to AF, press ENT button to display CLC. Ash.
AF Enl . 2. Long press ENT key until finsh flashes, that is,
multi-turn .
value complete absolute encoder multi—turn value
resettin resetting.
& 3. Press the M button to exit the mode
recover to
AF ini | factory Contact with factory
setup
1. Press the M button in the operations panel to
switch to auxiliary mode AF, operate the Up /
Down button to AF, press ENT button to display
the past 8 historical failure information. The
The left Digit O represents the last failure
failure 2. Press the Up button to display the past failures
AF Err one by one. Long press ENT button, can show the
records . . . .
. time of failure, time coordinates reference D
display

25. Tie.
3. Press the Mbutton to exit the mode. Note: A fault
that occurs during multiple ups and downs in 30
minutes may have a recording time deviation of 30
minutes.
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1. Press the M button of the operation panel
to switch to auxiliary mode AF, operate the

10 AF _uEr in;i;gn Up / Down button to AF, press ENT button to
display the SERVO information.
2. Press the M button to exit the mode
1. Press the M button of the action panel to switch
to the auxiliary mode AF, operate the Up / Down
button to AF, press the ENT button to edit the
Operation action permissions. 0: The parameters are all
11 AF unL Permission locked, can not be changed; 1: The P00-XX
Setting parameters are locked, other can be changed;
2: No Lock, can be changed. Set 0,1 value, power
down to save. Set 2, power off do not save
2. Press the M button to exit the mode
Forced 1. Press the M.bqtton of the action panel to switch
tout port to the auxiliary mode AF, operate the Up / Down
12 AF_ To ?zvzl b button to AF, press the ENT button to edit.
2. Press the M button to exit the mode. The output
port reverts to its original output state.
1. Press the M key on the operation panel, switch
to the auxiliary mode AF — XXX, operate the up / down
key to AF_J-L, and press the ENT key to measure the
Load inertia ratio.
. . 2. Long press up key or down key, the motor will
lnertia . .
13 AF J-L | ratio run back and forth accor@lng to the max1mgm sp§ed
- neasuremen set by p08-02, acceleration and deceleration time
t set by p08-03, waiting time set by p08-04, and turns

set by p08-05 until the load inertia ratio appears.
3. Press the M key to exit the mode.

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

9.1 Fault alarm information list

Chart 108 Fault alarm list

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

Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU power—on
initialization exception,
Serial port

baud rate setting is too high

Check connections, Check the
baud
rate of serial communication

parameters P00-21

Reduce the baud rate of Serial
Communication, If always
appear,

then change a drive

AL. 053: Initialization Failed

Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU power—on
initialization failed

check connections
reconnect power

If always appear, then change a
drive

AL. 054: System error

Causes of fault alarm

Fault alarm checking

Disposal measures

Master control MCU operation
abnormal

check connections
reconnect power

If always appear, then change a
drive

AL. 060: Product model selection

fault

Causes of fault alarm

Fault alarm checking

Disposal measures

Product parameter setting does
not

match the actual hardware

Detect whether the servo unit
can
support the mtor

Set product
correctly

If always appear, then contact
the manufacturer

parameters

The drive power does not match
the motor power

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

Use the matching motor and
driver units

AL. 061: Products matching fault

Causes of fault alarm

Fault alarm checking

Disposal measures

servo unit and servo motor does
not
match

Detect whether the servo unit
can
support the motor

Replace the matching motor and
servo units

AL. 063: Overcurrent detection

Causes of fault alarm

Fault alarm checking

Disposal measures

Servo unit  power
current is too large

module

U,V,W wiring whether is short
Circuit.

Whether short circuit between Bl
& B3

Correct connection, If always
appear, then change a drive

AL. 066: Servo Unit controls the

power supply voltage is low

Causes of fault alarm

Fault alarm checking

Disposal measures

Control power supply L,N power
voltage is too low

check connections Measure L, N
whether the voltage is lower than
140VAC

Correct connection,
appear, then change

If always
a drive

247




AL.071: Current collect sample fault

Causes of fault alarm

Fault alarm checking

Disposal measures

abnormal collect sample data
in current sensor

check connections whether is
correct

Correct connection, If always appear,
then change a drive

AL. 100: Parameter combination anomaly

Causes of fault alarm

Fault alarm checking

Disposal measures

Parameter setting error Check the set (p03-07) | Set parameters correctly
parameters If it always appears, initialize
the parameter
AL.102: DI distribution fault
Causes of fault alarm Fault alarm checking Disposal measures
At least two functions of input | Check input port function | Set parameters correctly
ports have the same selection. | selection parameters. The drive is recharged
AL. 103: DO distribution fault
Causes of fault alarm Fault alarm checking Disposal measures
At least two functions of | Check output port function | Set parameters correctly
output ports have the same | selection paramgeter. The drive is recharged
selection.
AL. 105: Electronic gear setting error
Causes of fault alarm Fault alarm checking Disposal measures
Electronic gear ratio setting | Check electronic gear ratio |Set the electronic gear ratio
error setting parameters. P03-10, | correctly
P03-11

Gantry output pulse set too
small

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

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

AL. 106: Frequency division pulse output setting is abnormal

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Check the setting parameters of
frequency division pulse
output.

P03-22, p03-23, p03-25

Set the output parameters of

frequency division pulse
correctly

Incremental encoder p03-22 <
p03-23

Bus encoder p03-25 <65535
The drive is recharged

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

set

Causes of fault alarm

Fault alarm checking

Disposal measures

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

The drive is recharged

The drive is recharged
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AL. 120: Servo ON command invalid alarm

Causes of fault alarm

Fault alarm checking

Disposal measures

When the servo is ON, the power
supply input ports R, S and T
are not powered

Check wiring and input voltage

AL. 400 Power lines loss phase

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Check wiring and input voltage

Check wiring and input voltage

AL. 401: Under voltage

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Check whether the input R, S and
T of the main circuit is
correct and what the voltage
value is. The bus voltage can
be monitored through d23. dcp

use
or

wiring,
source

Ensure proper
correct voltage
series regulator

AL. 402 Over voltage

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Test the input voltage of the
main circuit with a voltmeter

Use the correct voltage source
or tandem regulator

Driver hardware failure

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

Please send it back to
distributor or original
factory for maintenance

No regenerated resistance or
regenerated resistance is not
selected correctly

Verify that p00-30 is set to 0
or 1

Correct setting and external
regenerative resistance

AL.410: Overload (instantaneous maximum load)

Causes of fault alarm

Fault alarm checking

Disposal measures

The machine is stuck when the | Check if mechanical connection | Adjusting mechanical

motor starts is jammed structure

Driver hardware failure Confirm that the mechanical | Please send it back to
part is still alarming | distributor or original
normally factory for maintenanc

AL. 412: Motor overload (continuous maximum load)

Causes of fault alarm

Fault alarm checking

Disposal measures

Continuous use beyond the | Monitoring can be done
rated load of the drive through d13. 0ol. In monitoring
mode

Switch to a higher power motor
or lower load
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Improper parameter setting
of control system

1. Whether the mechanical
system is installed

2. Set the acceleration
constant too fast

3. Whether the parameters of
gain class are set correctly

1. Adjust the gain of the
control loop

2. Acceleration
deceleration setting
slows down

and
time

Motor connection error

Check U, V and W wiring

Correct connection

AL. 420 Over speed

Causes of fault alarm

Fault alarm checking

Disposal measures

Input speed command too high

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

Adjust the frequency of the
input signal

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

AL. 421: Out of control check out

Causes of fault alarm

Fault alarm checking

Disposal measures

Motor power line U, V, W
wiring wrong.

Check the connection

Correct connection

Motor parameters are not set
correctly

Check P00-05; And encoder
parameter setting is correct
or not

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

AL. 430: Abnormal regeneration

Causes of fault alarm

Fault alarm checking

Disposal measures

The regenerative resistance
is wrong or not connected to

Check the connection status of

the regenerated resistance

If the connection is normal,
please return the drive to the

the external
resistance

is wrong or not connected to
regenerative

whether the

suitable

the regenerated resistance and
regenerated
resistance value and power are

the external regenerative factory for maintenance

resistance

Parameter setting error Please confirm the parameter | Set parameter values
Settings for p00-30, p00-31 | correctly
and p00-32

AL. 431: Regeneration of overload
Causes of fault alarm Fault alarm checking Disposal measures
The regenerative resistance | Check the connection status of | Select the appropriate

regenerative resistance

AL. 432: Regenerative short circuit, open circuit
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Causes of fault alarm

Fault alarm checking

Disposal measures

Regenerative short circuit

Check port B1/B3 for short

circuit

If there is no short circuit in

B1/B3 and the alarm still
appears, please return the
driver to the factory for
maintenance

Regenerative open circuit

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

Set parameter values correctly

AL. 440: Radiator overheating

Causes of fault alarm

Fault alarm checking

Disposal measures

The internal temperature of
the drive is above 95°C

Check whether the heat
dissipation condition of the
drive is good

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

AL. 501: Excessive position deviation

Causes of fault alarm

Fault alarm checking

Disposal measures

Position deviation 1is too
large and parameter setting is
too small

(position
large)

Confirm p03-15
deviation is
parameter setting

too

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

The gain value is set too low

Confirm whether the gain class
parameters are properly set

Re-adjust the gain class

parameters correctly

Internal torque limiter is set
too small

Confirm internal torque limiter

Re—adjust the internal torque
limiter correctly

Excessive external load

Check external load

Load reduction or high power
motor replacement

AL. 505: P Command input pulse exception

Causes of fault alarm

Fault alarm checking

Disposal measures

The pulse command frequency is
higher than the rated input
frequency

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

Set the input pulse frequency
correctly

AL. 551: Back to the origin timeout failure

Causes of fault alarm

Fault alarm checking

Disposal measures

The operation back to the
origin is timed out

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

Set p03-68 correctly

AL. 600: Short circuit fault of

encoder output power supply

Causes of fault alarm

Fault alarm checking

Disposal measures

Encoder connection

error

power

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

Correct connection
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AL. 610: Delta encoder off-line

Causes of fault alarm

Fault alarm checking

Disposal measures

Delta encoder HallU, HallV,
HallW signal exception

Check the encoder wiring

Correct connection

AL. 620: Bus encoder off line

Causes of fault alarm

Fault alarm checking

Disposal measures

Bus encoder
failed

communication

Check the encoder wiring

Correct connection

AL. 621: Read/write motor encoder EEPROM parameters are abnormal

Causes of fault alarm

Fault alarm checking

Disposal measures

Encoder read and write

exception

Check the encoder wiring,

Correct connection

AL. 640: Bus encoder overspeed

Causes of fault alarm

Fault alarm checking

Disposal measures

Bus encoder speed value is more
than 6000rpm

Check the encoder wiring
Make sure the encoder shield
wire is properly connected

Reduce the speed

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

AL 642, AL 643: Bus encoder battery failure

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Check the
voltage of

external

the encoder

3. 0v

battery
and
confirm that it is higher than

replace the battery,

AL. 645: ModBus encoder multi-loop overflow fault

Causes of fault alarm

Fault alarm checking

Disposal measures

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

Check if P00-09 is 1. The

multi—turn absolute motor cannot
turn in one direction for a long

time.

Clear multiple values using the
directive AF Enl

AL. 647: Bus—type encoder counts

exceptions

Causes of fault alarm

Fault alarm checking

Disposal measures

Separate encoder has

deviation

big

Check the encoder

Install the encoder correctly

AL943: Abnormal serial communication

Causes of fault alarm

Fault alarm checking

Disposal measures

Serial communication
interference

The serial port baud rate is set
too high

Check the wiring
Check the baud rate parameter
p00-21 for serial communication

Add a filter to the wire
Reduce the baud rate of serial
communication
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» 10 Special function usage
10. 1 Gantry synchronization function

10. 1.1 Function Description

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

10. 1. 2 Achieve Gantry function wire diagram

Controller PLC

Servo Driver A axis [z [ rzav reav | 17 ] Servo Driver B axis
11 COM+ COmM+ 11
36 | S1GMT+ SlGN+ | 36
37 | 21GN= SIGMN- | 37
4% | PULS® PULS+ | «43
4] | PULE- FPULE-| 41
21 Oar HPLUL + 38
28 Oa- HPUL=- | 25
25 OB+ HEIGN+| 46
=g OEB- HZIGN | 40
38 | HFPUL + O+ 21
29 | HPUL- Oa-— =2
4€ | HEIGH+ OB+ 25
40 HEIGN= OB-— =23

[ om—}esblesismsl (5w To9]
- gantry synchronization
o B — (o=
EE—S;’::EIG:::E?L:L —EE
signal clear
L 3+—— — 1 ]
RN T S — {3
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Chart 141 Achieve gantry function wire diagram

10. 1. 3 Servo basic set and description

Chart 109 Gantry Function basic set and description

absolute encoder

Set range:0-60000

Setting the value of absolute motor rotates one

function option

P03-25 motor revolution. it means the quantity of each A and B
outputs pulse frequency division pulses output
quantity per rotation | Example: If the setting value is 2048, the A and B
signals will output 2048 pulses for each motor rotation
Gantrv functi Set range:0-1 Default:0
antry function
P03-50 y b 0: no this function
enable .
1: use gantry function.
Gantry functi . ¢ Set range: 0. Default:0
antry function inpu
PO3-51 y e PE 10 No invert
signal invert
1: Invert
Set range:0-65535, default: 1000.
feedback pulses . .
. Ganry function opens, feedback pulses quantity for
quantity for one . .
P03-52 . onerevolustion of driver.
revolution of gantry . .
. Note: need to set the same value to both synchronization
function motor .
axises.
Set range:0-65535, Default:10000
Gantry function Gantry function position deviation too many setting:
P03-53 position deviation (P03-53) *10command unit
too many setting. Itwill alarm if the action value exceeded the set value.
AL. 510 (synchronization deviation too big.)
Set range: 0-200
Gantry function It will improve synchronization to two axises if bigger
P03-55 synchronize position value was set, reduce deviation.
scale gain. But it will cause vibration and noise if too big value
be set.
DI1 Input port DI1 set to 1, servo ON
PO6-01 fiput bo
function option
PO6-05 DI3 Input port DI3 set 19, Ganry synchronization function enable
function option
PO6-07 DI4 Input port DI4set 20, Ganry synchronization function clear
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10. 1.4 Synchronization set ON

After the above gantry synchronization parameter setting is completed, observe the
feedback pulse amount of the other axis through d03.C.PE to determine whether the gantry
synchronization wiring is correct. If the pulse wiring is correct, then enterinto the
synchronization setting step ON.

Synchronously open parameter settings:
P03-50 Set 1: Gantry simultaneous motion enable

This parameter is set to gantry synchronous enable. In this mechanical system, the enable
signal is given by the host computer. The steps are:
After power on, it can be aligned through the homing mode or manually. After completion,
the gantry synchronization function is enabled, and the simultaneous deviation is cleared,
and then the servo drive enters the gantry synchronous operation state.

10. 2 Home position return function

10. 2.1 Functional description

Home point: The mechanical home point, which can stand for the home point switch switch
or the Z signal position of the motor, which is set by the function code P03-61

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

The homing function refers to the position control mode, when the servo enable is ON,
after the homing function is triggered, the servo motor will actively find the zero point
and complete the positioning function.

10. 2. 2 Servo basic settings and description

Table 110 Basic settings and description of the homing return function

Set range:0-6, Default: 0

Set homing return mode and trigger signal source

0: close homing return mode

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

P03-60 . . .
control 2: Starts homing return mode immediately
3: Start electrical zero command
4: Set the local position as homing point.

P03-61 Homing return model | Set range:0-9, Default:0
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During homing return operation, set the control signal
the
deceleration point, and the home point.

source for zero position return direction,
0: Return to zero in positive direction, deceleration
point and home point are home point switches

1: Return to zero in reverse direction, deceleration
point and home point are home point switches

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

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

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

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

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

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

7 signal.

The Speed when

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

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

10. 2. 3 Precautions for Return to Home point

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

10. 3 Absolute encoder use

10. 3.1 Function description

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

10. 3. 2 Basic settings and description of servo based on bus communication

When a system using an absolute encoder is put into use, it is necessary to initialize
the number of rotations (the AF-En0 absolute encoder multi—turn value is cleared). Therefore,
an alarm related to the absolute encoder will occur when initialization is required such

as when the power is turned on for the first time. By setting (initializing) the absolute
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encoder, after executing the rotation number data initialization, the alarm related to the
absolute encoder will be cleared.
Table 111 Basic settings and description of servo based on bus communication

Set range:0-255, Default:1

P00-23 Slave address . . .
Set value according to device requirement.
Set range: 0-3, Default:3
0. 1: i tal der;

P0O0-07 Encoder selection nerenentat encoder

2: ; Single—turn absolute encoder encoder

3: Multi—turn absolute encoder encoder

10. 3. 3 Absolute encoder related alarm processing

Table 112 Absolute encoder related alarm processing

AL. 640 Bus encoder | Appears on first | Clear the alarm via AF-ENO (see
overspeed use parameters and functions for details)
AL. 642 When the bus | Check the | Replace the battery and clear the alarm
AL. 643 encoder is set to | voltage of the | through AF-ENO (see parameters and
multi-turn encoder external | functions for details)
absolute  value, | battery and
the external | confirm that it

battery voltage is | is higher than

low 3.0V
AL. 644 Abnormal reading | Check d21. ASH | If the multi—turn value is greater than
AL. 645 of multi—turn | (see parameter | 32767, clear the multi—turn data
data, or | and function for | through AF-EN1 (see parameters and
multi—turn data | details) functions for details)
greater than 32767
AL. 930 Absolute encoder | Check the | Replace the battery and clear the alarm
battery fault voltage of | through AF-ENO (see parameters and

encoder external | functions for details)

battery
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Communication interface and wiring

» EtherCAT bus communication interface definition

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

below:
Table 113 EtgerCAT bus communication interface definition
1.9 B TX+ EtherCAT Déta sending
terminal
. 510 B TX- EtherCAT Data s?nding
= negative terminal
ol
5 311 E RX+ Etﬁe?CAT DaFa
e receiving terminal
S 4,12 / /
~ 5,13 / /
5 EtherCAT Data
E, 6,14 E RX- receiving negative
S terminal
7,15 / /
8,16 / /
Shell PE Shielded ground
LED1 is Green, “RUN” status;
§: LED2 is , “Link/Activity OUT” status;
® LED3 is Red, “ERROR” status;
LED4 is , “Link/Activity IN” status;

The LED display status indication of the communication interface is as follows:
Table 114 EtherCAT Signal indicator

OFF Initialization state

Blinking Pre-Operational state
RUN green - -

Single flash Safe-Operational state

ON Operational state

OFF no error

Single flash Boot error

Double flash Communication setting error
ERROR red - -

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

OFF Physical layer link is not established
iﬁ? Yellow | ON Physical link establishment

Blinking Data exchange after link establishment

OFF Physical layer link is not established
gé? Yellow | ON Physical link establishment

Blinking Physical layer link is not established

Chart of the blinking status:

WAk 50%00' | | | | | |
Blinking ms

A so0l 1500
Single flash | ms ms

1 nr

A 5001500}500

1500
ms ]

Double flash  ['ms[ms] ms]

="

50005001500150045001 1500 | |
Three flash ms | ms] msTms] ms] ms
V4N 5001500150015004 S04 500450 1500
Fourflash  [ms|ims] ms|ms|ms ms

I

Chart 142 Indicator flashing state chart

» EtherCAT Schematic diagram of bus network wiring

‘ EtherCAT

‘ Main station

JMC JMC JMC Other supplier | | Other supplier
EtherCAT EtherCAT EtherCAT EtherCAT EtherCAT
Slave station Slave station lave station Slave station Slave station

Chart 143 EtherCAT Schematic diagram of bus network wiring

» RS232 Communication interface definition

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

shown in the following figure:
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Chart 144 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.

Start Data Stop Check

Baud rate . . . .
position | position | position | position

07115200bps 1Bit 8Bit 1Bit None
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COMMUNICATION CHAPTER

EtherCAT

» EtherCAT SUMMARY

EtherCAT is an Ethernet - based on fieldbus system, and CAT in its name means the acronym
for Control Automation Technology. EtherCAT is a deterministic industrial Ethernet, first
developed by the German company Beckhoff.

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

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

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

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

equipment, as follows:

EtherGAT

Master station

p N
C EtherCAT Fieldbus o
N\ /
J WG J M E Others | Others
EtherGAT EtherCAT EtherCAT EtherGAT
slaves slaves slaves [ slaves
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Chart 145 JMC CANopen compatibility diagram

» EtherCAT Frame format

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

storage area. The following is an EtherCAT message embedded in an Ethernet data frame:

6 bytes 6 bytes 2 bytes 2 bytes 4471498bytes 4 bytes
Destination Source address Frame type EtherCAT EtherCAT data | FCS
_-=="11 bit 1 bit 4 bit

EtherCAT data length reserve

type - SUbimessage -

_.-="10 bytes Max. 1486 bytes 2 bit
sub—message header EtherCAT datas WKC
"8 bit 8 bit 32 bit 11 bit 4 bit  1bit  16bit_
state
command index Address area - R M -
i

Chart 146 EtherCAT data frame structure

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

redundancy check code.
Table 116 EtherCAT Frame structure definition

Destination addrss

Receiver MAC address

source address

Sender MAC address

Frame type

0x88A4

EtherCAT 3k: Data length

EtherCAT, The length of the data area, that is,
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the sum of the lengths of all sub-packets

1: indicates communication with the slave

EtherCAT head: type station; the rest is reserved

FCS (Frame Check Sequence) Frame check sequence

EtherCAT sub—messages include sub—message headers, data fields and corresponding working
counters (WKC, Working Counter). WKC records the number of times the sub—message is operated
by the slave station. The master station sets the WKC expected value for each communication
service sub—message. The initial value of the work counter of the sent sub—message is O,
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 117 EtherCATDefinition of sub—message structure

commande Addressing mode and read-write mode
Index Frame code
Address
area Slave address
length Message data length
R Reserved bit
M Subsequent message signs
Status bit Interrupt arrival sign
Data area Sub—message data structure, user defined
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;
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(Ol) (P1) (IP) (SI)

(OP)  (SP) (PS)

(0S) (SO)

Chart 147 EtherCAT Block diagram of state machine transition operation
EtherCAT state machine conversion features:

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 slave
initialize (1) . .
can only read ESC information

Master station configuration slave station address

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

Request pre—run status

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

Master station uses SDO communication to configure

pre—operation state — process data mapping

safe operation state(PS) | The master station configures the SM channel for

process data communication from the slave station
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Master station configures FMMU

Request safe operation

Process data input, no process data output

Safe operation - -
SDO communication

The master station transmits effective process data

safe operation state —
output

operation state (SO) -
Request running status

SDOMailbox data communication

Operation state (0) —
PDOP Process data communication

» EtherCAT Running clock mode

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

Free run mode.

1 DC Synchronous mode

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

Data input or Data input or

outout case output case

SYNC CGASE SYNC CASE

Cycle time T

- >

Data Frame *Lh Data Frame #.h
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Chart 148 Synchronous mode

2 Free running mode

In free—running mode, each device runs under its own clock, without generating a
synchronization signal, and runs freely in cycle. Each device processes the process data
sent by the master station asynchronously, which is only applicable to contour position mode
(PP), contour speed mode (PV) and homing mode (HM).

Local timer Local timer
events events

Cycle time T

- >

T2 T2
Daki Data
frame frame
Position Position
output

output

Chart 149 Free run mode

» CoE Protocol data transmission

1 Overview of object dictionary

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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ApMlication

laver

EherCAT
state machine

it

Chiect dicticnary

i

link laver

Chysical laver

JMC FierCAT slave communication stroctore

Figl50. EtherCAT communication structure of slave station

Table 119 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 Communication

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

corresponding to it, one request and one response.
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Client service
side side

Parse the mess;

Encapsulate the
to complete

result and send

D0 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 120 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 the
0604 0042h

PDO

0604 0043h The universal parameters are not compatible
0604 0047h The general equipment is not compatible internally
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0606 0000h A hardware error caused the access failure
0607 0010h Data type mismatch, service parameter length mismatch
0607 0012h Data type mismatch, service parameter length is too large
0607 0013h Data type mismatch, service parameter length is too large
0609 0011h The sub—index does not exist
0609 0030h Beyond the value range of the parameter (when writing access)
0609 0031h Write parameter value too large
0609 0032h Write parameter value too small
0609 0036h The maximum is less than the minimum
060A 0023h Resource unavailable: SDO connection
0800 0000h Generality error
0800 0020h Data cannot be transferred or stored in the application

Data cannot be transferred or stored in the application due to local
0800 0021h

control

Data cannot be transferred or stored in the application due to the

0800 0022h .
current device state

Object dictionary dynamic generation failed or the object dictionary

0800 0023h .
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.

X RPDO EE

control parameters EE

" :
E TPDO g.
g status parameter =

& 152 PDO data transport
EtherCAT slave PDO supports synchronous cycle refresh and non cycle transport. When the
master station selects the distributed clock synchronous DC mode, PDO will update according
to the synchronization cycle. If you choose free-running mode, updates to PDO data will be
aperiodic.
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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 121 Default allocation Settings

1600h
1601h
1602h
1603h

RPDO Allocate
objects 1C12h

1600h-1603h

1A00h
1A01h
1A02h
16A3h

TPDO Allocate
objects 1C13h

1A00h-1A03h

B W N[~ O w N |~ 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. Each PDO
object can map 12 object dictionaries (maximum length 48 bytes).

Chart 122 PDO mapping format

Mapped object Map object Bit length
Content index subindexes (hexadecimal)
Example 607Ah 00h 20h(length is 32bit)

Table 123. EtherCAT from the site default PDO mapping

0 6 Number of mapped objects

1 60400010h Control word
RPDOO 2 60600008h Operation mode
1600h 3 607A0020h aim position

4 60B80010h The probe function

5 60FE0120h Given output
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6 60FE0220h Output shielding
0 6 Number of mapped objects
1 60400010h Control word
2 60600008h Operation mode
RPDO1
1601k 3 60FF0020h target speed
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 —
1400k 4 60BA0020h Probe 1 rising edge value
5 60BB0020h Probe 1 drop edge value
6 60BC0020h Probe 2 rising edge value
7 60BD0020h Probe 2 drop edge value
8 60FD0020h Digital input
0 3 Number of mapped objects
TPDO1 1 60610008h present mode of operation
1A01h 2 606C0020h Current speed
3 60F40020h Position following error
0 2 Number of mapped objects
TPDO2
1 603F0010h Wrong code
1A02h
2 60770020h Current torque
TPDO3 0 0 Number of mapped objects
1A03h 1 FFFFFFFFh —
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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 1¢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 1AO0OH-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.

EtherCAT configuration parameters from the station PDO are not stored in EEPROM, each power
on will be the default factory configuration value, and the mapped object needs to be
reconfigured.

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

4 Emergency transmission and failure code

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

6 bytes 2bytes 2bytes 1byte Sbytes
273



Mailbox Error object Factory defined
Order Wrong code o
header dictionary parameters
See the

3 1 1001h/603Fh 0x0000000000
table below

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

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

Table 125 1001h bit definition

Over
. Operation | Conmunication | temperature | Voltage General
Meaning | keep | keep current
error error alarm alarm error
alarm
Chart 126 Wrong code 603Fh
Wrong
603Fh 00h q VAR RO Ul6 Y 0x0000
code

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

Table 127 Drive fault code

Over current

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

Motor not
E107 01 5000 yes
enabled
Table 128 communication fault codes
The firmware does not match
E601 6101 0006
the EEPROM value
E602 6102 0007 Sl Firmware update failed
E603 6301 0013 ;;g}f Guide state not supported
£604 6103 0014 % [No valid firmware
E605 9001 0050 EEPROM cannot access
E606 9002 0051 EEPROM Error
E607 6302 0011 Invalid status request change
E608 6303 0012 Unknown request status
Invalid mailbox
E609 6304 0015 . .
configuration (boot status)
Invalid mailbox
E60A 6305 0016 . .
configuration (pre run state)
Invalid synchronization
E60B 6306 0017 . .
management configuration
Invalid synchronization
E60C 6307 001C
management type
E60D 1 6308 001D Invalid output configuration
E60E 6309 001E Invalid input configuration
Invalid watchdog
E60F 630A 001F ) .
configuration
Double -
Slave station needs cold
E610 630B 0020 flash
start
The slave needs to be
E611 630C 0021 o
initialized
The slave station needs to
E612 630D 0022 .
enter the pre operation state
The slave station needs to
E613 630E 0023 enter the safe operation
state
E614 630F 0024 No valid input mapping
E615 6310 0025 No valid output mapping
E616 6311 0026 Parameter setting conflict
Free running mode is not
E617 F001 0027
supported
E618 F002 0028 Synchronous mode is not
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E619

E61A

E61B

E61C

E61D

E61E

supported

Free running mode requires

E61F

E620

E621

E622

E623

E624

E625

E626

E627

E628

E629

E62A

E62B

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 e .
initialization error
FFO2 002C Fatal synchronization error
FF03 002D Three No synchronization fault
FF04 0032 flashes PLL error
FF05 0033 DC synchronization I0 error
DC synchronization timeout
FF06 0034
error
FFO7 0018 Invalid input variable
FFO8 0019 Four Invalid output
FF09 001B flashes Watchdog timeout
FFOA 002B No valid input or output
9003 0002 No memory
. External hardware module not
9004 0052 Everbright
ready
FFFF 0001 Unknown definition error
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5 CiA402 Protocol state machine

JMC EtherCAT slave station adopts standard CIA402 protocol as application layer control

protocol.

(" Prohibit R

fault
energy output E,
initialize
[
I—:’Tvmnl-u-ﬁ
12
K 10
Quick stop
procesging
L6 p
11
Energy cutput

Only when master station controls slave station according to standard cia402

Figure 154 CiA402protocol state machine

protocol, can EtherCAT slave station work normally.

Chart 129 state description of state machine

Start Power on drive
o . Driver initialization, including motor setting, parameter
initialization
reset, etc
Initialization L .
Initialization complete
complete
Operation . .
. Drive ready, holding brake, shaft enable state
preparation

Can be started

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

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

fault handling

Handle the fault alarm according to the fault handling mode

Fault status

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

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

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

6 Electronic gear

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

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

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

electronic gear ratio
be careful:

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.
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There are two ways to set the electronic gear ratio

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

3)
Figure 155 JMC EtherCAT slave gear ratio setting method 1
In the above formula, 608FH-01h is the encoder resolution, and its default value is 4000.
608Fh—02h motor resolution, 6091h—01h motor rotation resolution, 6091h—02h driver rotation
resolution and 6092h—02h driver rotation resolution are all set 1 by default, 6092h-01 the
feedback constant is set to the number of command pulses per revolution of the motor.
2)2) The electronic gear ratio of given numerator and denominator of electronic gear

In the above formula, 608fh—01h is the encoder resolution, and its default value is 4000.
6092h-01h feedback constant setting is equal to 608fh—-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 130Equipment type 0x1000
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variable UNSIGNED32 Read only NO NO 0x00060912

1000h describes the equipment type and its function. It is composed of 32-bit
data. The lower 16 bits describe the protocol used by the device, and the higher
16 bits describe the additional information of the optional functions of the
device. The definition of additional information is not described in detail in
the standard protocol. When the additional information is 0000H, it means that
the device does not follow the standard protocol; for the multiplex device module,
the additional information is FFFFh. Device protocol = 67FFh + X * 800h, where

X is the internal device number.

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

Note: cos: tpdo detects the change of its state

0x1001 Error register

The error registers are described in the following table:

Chart 131Error register 0x1001

. Read )
variable UNSIGNED8 Optional 0
only

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

is the object component of emergency message sending.

Bit 0: general error

Bit 1: current error

Bit 2: voltage error

Bit 3: temperature alarm

Bit 4: communication error

Bit 5: out of tolerance alarm (step servo driver)
Bit 6: reserved (default 0)

Bit 7: motor phase loss (stepper servo driver)

0x1008 Equipment name

The device name object is described in the following table:
Chart 132 equipment name 0x1008
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Text
variable . constant NO XXXX
variable

Describe the name of JMC CANopen motor driver.

0x1009 Equipment hardware version number

The description of the device hardware version number object is shown in the following
table:

Chart 133 Device hardware version number 0x1009

. Text Read and
variable . . NO XXXX
variable write

Describe the manufacturer's hardware version number.

0x100A Equipment software version number

The device software version number object is described in the following table:
Chart 134 software version No. Of device 0x100A

Text
variable . constant NO XXXX
variable

Describe the manufacturer's software version number.

0x1018 Object identifier

The object identifier object is described in the following table:
Chart135 Object identifier 0x1018

Record 4

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

Product code bit 0-31: Manufacturer defined code

Version number 0-15: Revision No

Bit 16-31: Major revision number
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Serial number position 0-31: Manufacturer defined serial number

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

1) Subindex 1 is the vendor ID

2) Subindex 2 is the manufacturer's product code

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

4) Subindex 4 represents the production serial number

0x10F1 Error setting

The error settings object is described in the following table:
Chart 136Wrong setting Ox10F1

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
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0x160070x1603 RPDO Mapping parameters 0°3

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

used to force all mapping lengths to be modified.

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

Chart 137 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 | UNSIGNDE32 | Read&write NO 0x60B80010
05h Given output | UNSIGNDE32 | Read&write NO 0x60FE0120
06h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding

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

Mapping objects

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

0x1601 The mapping parameters of RPDO are described in the following table:
Chart 138 RPDO Mapping parameters 0x1601

Record 6
0x1601 RPDO Mapping parameters,
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00h Number of UNSIGNDES | Read&write NO 6
mapped objects
01h Control word | UNSIGNDE32 | Read&write NO 0x60400010
02h Operation mode | UNSIGNDE32 | Read&write NO 0x60600008
03h Aim speed UNSIGNDE32 | Read&write NO 0x60FF0020
04h Function of UNSIGNDE3Z | Read&write NO 0x60B80010
probe
05h Given output UNSIGNDE32 | Read&write NO 0x60FE0120
06h Output UNSIGNDE32 | Read&write NO 0x60FE0220
shielding

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

Mapping objects
Bits 0-7: length of data

Bits 8-15:
Bits 16-31:

sub—index

index

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

Chart 139 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 | UNSIGNDE3Z2 | 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
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shielding
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Mapping objects
Bits 0-7: length of data

Bits 8-15:
Bits 16-31:

sub—index

index

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

Chart 140 RPDO Mapping parameters 0x1603

record

0x1603 RPDO

00h Number of UNSIGNDES | Read&write NO 5
mapped objects
01h 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 of | UNSIGNDE32 | Read&write NO 0x609A0020
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 OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF

Mapping objects
Bits 0-7: length of data

Bits 8-15:
Bits 16-31:

sub—index

index
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0x1A0070x1A03 TPDO Mapping parameters 0°3

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

Chart 141 TPDO mapping parameter 0x1A00

Record
0x1AOOTPDO mapping parameter,
00h Number of UNSIGNDES | Read&write NO 9
mapped objects
01h Status word UNSIGNDE32 | Read&write NO 0x60410010
02h Mode code UNSIGNDE32 | Read&write NO 0x60610008
response
03h Actual location | UNSIGNDE32 | Read&write NO 0x60640020
04h Probe status | UNSIGNDE32 | Read&write NO 0x60B90010
05h Rising edge UNSIGNDE32 | Read&write NO 0x60BA0020
value of probe 1
06h Probe 1 falling | UNSIGNDE32 | Read&write NO 0x60BB0020
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:

Chart142 TPDO mapping parameter Ox1AO1

Record

0x1AO1TPDO mapping parameter,
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00h Number of UNSIGNDES | Read&write NO 3
mapped objects
01h Mode code UNSIGNDE32 | Read&write NO 0x60610008
response
02h Actual speed | UNSIGNDE32 | Read&write NO 0x606C0020
03h Actual error UNSIGNDE32 | Read&write NO 0x60F40020
value

04h UNSIGNDE32 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO OxFFFFFFFF
06h UNSIGNDE32 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
09h UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ah UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Bh UNSIGNDE32 | Read&write NO OxFFFFFFFF
0Ch UNSIGNDE32 | Read&write NO OxFFFFFFFF

Mapping objects

Bits 0-7: length of data

Bits 8-15: sub—index

Bits 16-31: index

0x1A02 TPDO The mapping parameters are described in the following table:
Chart 143 TPDO Mapping parameters 0x1A02
Record 3
0x1A02 TPDO Mapping parameters.
00h Number of UNSIGNDES | Read&write NO 2
mapped objects

01h Wrong UNSIGNDE32 | Read&write NO 0x603F0010
02h Actual torque | UNSIGNDE32 | Read&write NO 0x60770020
03h UNSIGNDE32 | Read&write NO OxFFFFFFFF
04h UNSIGNDE32 | Read&write NO OxFFFFFFFF
05h UNSIGNDE32 | Read&write NO O0xFFFFFFFF
06h UNSIGNDE32 | Read&write NO OxFFFFFFFF
07h UNSIGNDE32 | Read&write NO OxFFFFFFFF
08h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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 0xFFFFFFFF

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 following table:

Chart 144 TPDO Mapping parameters 0x1A03

Record

0x1A03 TPDO mapping parameter.

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

01h Mapping object | UNSIGNDE32 | Read&write NO 0xFFFFFFFF
02h UNSIGNDE32 | Read&write NO OxFFFFFFFF
03h UNSIGNDE32 | Read&write NO OxFFFFFFFF
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:
Bits 16-31:

sub—index

index

0x1C00 Synchronous management channel

The description of the error setting object is shown in the following table:
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Chart 145 synchronous management channels 0x1C00

OX].COO Synchronous management channel

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

Chart 145 synchronous management channels 0x1C00

Object type Number of sub—indexes
record 4
Synchronously manage channel types
Index of
The data PDO The PDO
the Name attribute . The default value
. type mapping
child
00 Maximum number of | UNSIGNEDS | read-only NO 4
subindexes
01 SMO communication read-onl NO 1
UNSIGNEDS ’
type
02 SM1 communication read-onl NO 2
UNSIGNEDS ’
type
03 SM2 communication read-only NO 3
UNSIGNEDS8
type
04 SM3 communication read-only NO 4
. UNSIGNEDS8
ype

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 of
The data . PDOThe PDO
the Name attribute . The default value
type mapping
child
00 Maximum number of | UNSIGNED8 | Read and NO 1
subindexes write

01 SM2 assignment | UNSIGNED16 | Read and NO 1600h
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1 write
SM2 i t Read and
02 assignmen UNSTCNEDL6 ea .an NO 1601h
2 write
SM2 i t Read and
03 assignmen UNSIGNED1S ea .an NO 1602h
3 write
SM2 i t Read and
04 assignmen UNSTCNEDL6 ea .an NO 1603h
4 write

0X1C13 SMgmmmtmmmnt

The description of the error setting object is shown in the following table
Table 147 SM3 assigns 0x1C13

. Number of subindexes
Object Type

Record 4

Sets the object index assigned by TPDO

. Name data type property PDO maps default values
subindex
00 Maximum number of | UNSIGNEDS NO 1
subindexes read-write
01 SM3 NO 1A00h
assignment 1 UNSIGNED16 | read-write
02 SM3 NO 1A01h
. UNSIGNED16 )
assignment 2 read-write
03 SM3 NO 1A02h
. UNSIGNED16 )
assignment 3 read-write
04 SM3 d-writ NO 1A03h
, UNSIGNED1G | ¢
assignment 4
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0x1C32 SM2 Parameter:

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

Table 148 SM2 parameter 0x1C32

Object Type

Number of subindexes

Record 4
Synchronously manage channel types
sub—index Name data type property PD? default

mapping

00 Maximum number of | UNSIGNEDS | read only NO 3

subindexes

01 Synchronous type | UNSIGNEDS NO 0

02 Cycle Time UNSIGNEDS | read only NO 0

03 offset time UNSIGNEDS | read only NO 0

0x1C33 SM3 Data

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

Table 149 SM3 parameter 0x1C33

Object Type

F & B| /4% Number of subindexes

Record 4
Synchronously manage channel types
sub—index Name data type property PD? default

mapping

00 Maximum number of | UNSIGNEDS | read only NO 3

sub—indexes

01 Synchronous type | UNSIGNEDS NO 0

02 Cycle Time UNSIGNEDS | read only NO 0

03 offset time UNSIGNEDS | read only NO 0
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» 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 type data type property PDO maps default values

UNSIGNED16 YES 1

variable read-write

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

0x603F error code

The description of the error code object is shown in the following table
Table 151 DSP error code 0x603F

Object type data type property PDO maps default values

UNSIGNED16 Read only YES 0

variable

The error code contains the driver's latest alarm signal

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

0x6040 control word

The description of the control word is shown in the following table
Table 152 Control word 0x6040
Object 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

Control the bit definition of a word
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Table 153 control bit definitions

Start the 0: invalid 1: valid

Voltage for a 0: invalid 1: valid

1 .
given
A quick stop 0: invalid 1: valid
Energize themotor 0: invalid 1: valid
Capture the new 0—1: acquisition target position, speed, speed, -
target location and execution
4 Start back to zero 0—1: start back to zero 1: start back to zero 1 M
—0: end back to zero
5 Update location 0: not immediately updated 1: immediately updated PP
now
6 Absolute/relative 0: absolute position instruction 1: relative PP
position position instruction
Fault reset and 0: invalid 1: valid
! cleanup
8 suspended 0: invalid 1: valid, pause according to 605Dh
9 keep keep
10 keep keep
11 keep keep
12 keep keep
13 keep keep
14 keep keep
15 keep keep

Control word state switch command
Table 154 control word state switch commands
Conversion
7 Bit 7 | 3 Bit 3 | 2 Bit 2 | 1 Bit 1 | 0 Bit 0 | instructions

Shutdown (holding
brake)

0 X 1 1 0 0x0006

Output voltage
(unlocking lock)

0 0 1 1 1 0x00 07
0 1 1 1 1 0x000F
0 X 0 1 X 0x0002
0->1 X X X X 0x0080
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0x6041 Status word

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

Table 155 status word 0x6041

variable

UNSIGNED16

Only Read

WIBS

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
Can start
Operating

status
Fault state

Voltage output

Quick stop

caveat

Keep

© 0 N O U1 =~ W

remote control
Goal reached

10

Reach home
position

il Internal
software limit

Not operational

0: 1: 0: invalid 1: valid
0: invalid 1: valid

0: invalid 1: valid

0: invalid 1: valid

0: invalid 1: valid

0: invalid 1: valid

0: invalid 1: valid

0: invalid 1: valid
Keep

0: invalid 1: valid

0: target position not reached 1:

target position reached

0:

When Bit8=0: the target speed is not

reached

When Bit8=1: Decelerate

When Bit8=0: reaching the target
speed

When Bit8=1: the speed is 0

When Bit8=0: the target speed is not
reached

When Bit8=1: Decelerate

When Bit8=0: reaching the target
speed

When Bit8=1: the speed is 0

Neither the position command nor

position feedback exceeds the limit
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CSP, PP




Follow from the

12

Following error

13

14
15

trigger

station

Zero return
completed

Zero return

error

Keep
Keep

1: Position command or position

feedback overrun

0: Slave not running position command

1: Slave is executing position command

0: Zero return not completed 1: Zero
return completed

0: No excessive position deviation
fault

1: Fault due to excessive position
deviation

0: No error occurs when returning to
Z€ero

1: Out-of-tolerance fault occurred
during zero return

keep

keep

Status word indicates device status:

0x605A Quick s

Table 157 status word indicates device status

X 0
X 1
X
X
X
X 0
X
X

top code

1 X 0 1
1 X 1 1
1 X 1 1
0 X 0 1 1 1
X X 1 1

X X 1 0 0 0

CSP,CSV, PP, PV

HM

CSP, CSV, PP, PV

HM

0x0000

0x0040

0x0021

0x0023

0x0027

0x0007

0x000F
0x0008

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

variable

UNSIGNED16

Only Read YES 0x0002

The quick stop code determines how to stop at the quick stop command. Only
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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
2232767 Keep

0x605C Enable code

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

variable UNSIGNED16 Only Read YES 0x0001

Enable code

This parameter determines the action to be performed when changing the
state of the state machine (OPERATION ENABLE—SWITCH ON)
Perform operation
0 Disabled driver
1 Decrease and then disable the drive

at the current deceleration
2+:32767 Keep
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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,

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
. Disabled drive, motor rotates
freely
" Decelerate at the current
deceleration
2 Decelerate at a quick stop
: Deceleration according to current
limit
A Deceleration according to voltage
limiting
BoooF2T BT keep
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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)

Cycle Synchronous Position Mode (CSP)
Cycle Synchronous Speed Mode (CSV)
10 Cycle Synchronized Torque Mode (CST)

O [0 [ || W |+

0x6061 Mode code response

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

variable UNSIGNED16 Only Read YES 0

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

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

0x6063 Internal location

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

variable | UNSIGNED32 Only Read YES 0

This value is determined by one of the two input values for closed—1loop

position control,
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0x6064 Actual location

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

0x6064 Table 166 Actual position 0x6064

UNSIGNED32

Only Read YES 0

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

0x6066 Error time

The error time object description is shown in the table below:

Table 168 error time 0x6066

UNSIGNED16

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

0x606C Actual speed

The actual speed object description is shown in the table below:
Table 171 Actual speed 0x606C

variable | UNSIGNED32 Only Read YES 0

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 is
100rpm.

0x6071 Target torque

The description of the target torque register is shown in the table below:
Table 172 Target torque 0x6071

6071 UNSIGNED16 RW 0
The unit of this value is %o. If the input value is 500, the target
output torque of the motor is set to 500%. of the rated torque. Value
range: 0 1000.
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0x6072 Torque limit

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

6072 UNSIGNED16 RW 0
The unit of this value is %o. If the input value is 500, the motor

torque limit is set to 500%o of the rated torque. Value range: 0~ 1000.

0x6073 Maximum current

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

variable | UNSIGNED32 | Only Read WIBS 0x04B0

This value represents the maximum allowable motor torque current. The

unit of this value is %o.

0x6074 Torque demand

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

variable UNSIGNED16 Only Read YES 0

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

unit of this value is %o.

0x6075 Motor rated current

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

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

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

be DC, peak, rms current.

0x6076 Motor rated torque

| variable |  UNSIGNED32 Only Read YES

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

variable | UNSIGNED32 Only Read YES 0x00001154

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

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

0x6077 Actual torque

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

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

0x6078 Actual current

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

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.
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0x607A target location

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

Table 180 target position 0x607A

variable

UNSIGNED32

Only Read

WIBS

0

The target position is the position where the drive should move in the
position mode, and the related parameters are the target speed, acceleration
and deceleration. The target position is related to different subdivisions,

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

6 of the control word.

0x607B Position change limitation

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

ARRAY

UNSIGNEDS

Only read

MBS

2

parameter limits the range of input values.

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

00 Maximum number | UNSIGNEDS | 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
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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 >|

0x607D Soft position

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

ARRAY UNSIGNED8 Only read YES 2
The target position software limit is used to limit the given target position value. When
the given target position exceeds the software limit, it will trigger an alarm and stop
processing.
00 Maximum number | UNSIGNEDS8 Only read 2
of sub—indexes
01 Minimum Read and 0x80000000
o INTEGER32 .
position write
02 Maximum Read and 0x7FFFFFFF
o INTEGER32 .
position write

0x607E Polarity selection

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

ARRAY UNSIGNED8 Only read yes 0

Polarity selection is used to control the rotation direction of the
position command and speed command when the motor is actually output. At

the same time change the selection of positive and negative limit switches

Among them, bit 7 controls the polarity of the position command and bit 6
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controls the polarity of the speed command. When the corresponding bit is
1, it is equivalent to the position command value or speed command value

* (=1). The feedback position and speed command value have the same polarity

as the given value.

0x607F Maximum contour speed

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

variable | UNSIGNED32 Only Read YES 0x00003840

The maximum contour speed limits the maximum speed of the running path.

The unit of this value is the same as the contour speed (0x6081).

0x6080 Motor speed

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

variable UNSIGNED32 Only Read 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
variable | UNSIGNED32 . YES 0
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.
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0x6082 Takeoff speed

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

. Read
variable UNSIGNED32 . YES 0
&write

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

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

0x6083 Contour acceleration

The outline acceleration objects are described in the following table:
Table 189 contour acceleration 0x6083

. Read
variable UNSIGNED32 . YES 0
&write

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.
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0x6085 Quick stop deceleration

The quick stop deceleration objects are described in the following table:
Table 191 Quick stop deceleration 0x6085

. 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
2 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
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per second

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

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

WIBS

0

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

the torque change action is performed.

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

0x608F Encoder resolution

The position encoder resolution object description is shown in the table below:

Table 195 Encoder resolution 0x608F

ARRAY UNSIGNED32 Only read NO 2
Position encoder resolution is defined as the ratio of encoder resolution to motor
resolution.
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 feedback constant is the ratio of the feedback amount and drive subdivision within the

unit position.

00 Maximum number | UNSIGNEDS | 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:

Table 198 Return to zero mode 0x6098
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. 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 YES 0

write

Mechanical origin speed, find the speed of the mechanical origin (1imit switch),
that is, find the position of the deceleration point. The speed unit is the command
unit/s. The zero offset speed is used to find the zero offset speed, and its unit

is the command unit/s.

Name
0 Maximum number of 5
indexes
{ Back to machine origin 0
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:

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
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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:
Table 202 Speed feedforward 0x60B1

. Read and
variable INTEGER32 . YES 0
Write

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

Torque feedforward.

0x60B8 Probe function

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

Table 204 Probe function 0x60B8
311



variable | INTEGER16 | o2& YES 0
Write
Set probe function
0 0 Close probe 1
1 Enable Probe 1
N 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
01 7 phase trigger of position encoder
3, 2 0 The probe source is defined by 60DOh—01 (not
used)
11 Keep
" 0 Probe 1 does not latch on the rising edge
1 Probe 1 rising edge latch
: 0 Probe 1 falling edge is not latched
1 Probe 1 falling edge latch
6, 7 = factory
. 0 Close probe 2
1 Enable Probe 2
; 0 Trigger the first event
1 Continuous trigger
00 Probe 1 input trigger
i1, 10 01 Z phase trigger of position encoder
10 Probe source is defined by 60D0h-02 (not used)
11 Keep
. 0 Probe 2 does not latch on the rising edge
1 Probe 2 rising edge latch
& 0 Probe 2 falling edge is not latched
1 Probe 2 falling edge latch
14, 15 = factory

0x60B9 Probe status

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

Table 205 Probe status 0x60B9
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variable | INTEGER16 |22 @) ygs 0
Write
Probe status.
0 0 Probe 1 is off
1 Probe 1 is enabled
N 0 Probe 1 has no rising edge
1 Probe 1 has a rising edge
2 0 Probe 1 has no falling edge
1 Probe 1 has a falling edge
B 0 Keep
6, 7 - factory
. 0 Probe 2 is off
1 Probe 2 is enabled
. 0 Probe 2 has no rising edge
1 Probe 2 has a rising edge
” 0 Probe 2 has no falling edge
1 Probe 2 has a falling edge
11-13 0 Keep
14, 15 - factory

0x60BA Probe 1 rising edge value

The probe 1 rising edge value object is described in the following table:
Table 206 Probe 1 Rising Edge Value 0x60BA

) 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.
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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
&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
Write
Probe 2 falling edge value.

0x60C2 Interpolation time period

The interpolation time period is described in the following table:
Table 210 Interpolation time period 0x60C2

ARRAY

UNSIGNEDS

Only read

NO

2

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

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

00 Maximum number | UNSIGNEDS8 | 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
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0x60C5 Maximum Acceleration

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

. Read and
variable UNSIGNED32 YES 0x000186A0

write

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
variable UNSIGNED32 YES 0x000186A0

write

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

. 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:
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Table 214 Internal position given value 0x60FC

Object PDO
type mapping

variable UNSIGNED32 YES

The given value of the internal position.

Defaults

type of data | Attributes

Only read

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

Positive Negative

Probe 1

Origin limit limit
switch

switch switch

keep

factory Probe 2

0x60FE Digital output

The digital output description is shown in the table below:
Table 216 Digital output Ox60FE

Defaults

Object type type of data Attributes PDO mapping
ARRAY UNSIGNEDS Only read NO 2
The index defines the digital output of the device
: Type of : PDO PDO
Sub—index Name Attributes : Defaults
data mapping
00 Maximum number | UNSIGNEDS | Read only NO 2
of sub—indexes
01 Output given ST Reaq and YES 0x00000000
write
02 Output shield Read and YES 0x00000000
UNSIGNED32 .
write
Sub-index [01] defines the output distribution:
31 16 15 1 0
Setting
fact k
- - the brake
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MSB LSB
Sub—index [02] Select whether to use digital output:
0 - No output enable;
1 - Output enable;

0x60FF Target speed

The target speed object description is shown in the table below:
Table 217 target speed 0x60FF

variable UNSIGNED32 Only read YES 0x00000000

The target speed is a given speed command, and its maximum value should

not be greater than the maximum speed value of the motor. When the given

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

be triggered and stop.

0x6502 Support mode

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

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

» EtherCAT Object dictionary description

The following is the description of the object dictionary of the XML file of the EtherCAT device:
Table 219 EtherCAT object dictionary description

1000h 00h Equipment type VAR RO U16 N 0x00060192
1001h 00h Error register VAR RO U8 N 0x00
1008h 00h Device name VAR RO STRING N XXXX
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hardware

1009h 00h . VAR RO STRING N XXXX
version
100Ah | 00h Software VAR RO | STRING | N XXXX
version
00h Equipment RECAORD | RO U8 N 4
Identity
01h Manufacturer ID RO U32 N 0x66668888
1018h 02h Product Code RO U32 N XXXX
03h version number RO U32 N XXXX
04h serial number RO U32 N XXXX
00h Wrong setting RECORD RO U8 N 2
LOF1h 01h Error réspo?se RW U32 N 0x01
0%h Synchronl%aFlon wr i . A
error limit
00h RPDOO RECORD RW U8 N 0Bh
0lh 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 O0xFFFFFFFF
0Ah RW U32 N 0xFFFFFFFF
0Bh RW U32 N O0xFFFFFFFF
0Ch RW U32 N 0xFFFFFFFF
00h RPDO1 RECORD RW U8 N 0Bh
0lh Control word RW U32 N 0x60400010
02h Operating mode RW U32 N 0x60600008
03h Target speed RW U32 N 0x60FF0020
04h Probe function RW U32 N 0x60B80010
05h Output given RW U32 N 0x60FE0120
1601h 06h Output shield RW U32 N 0x60FE0220
07h RW U32 N 0xFFFFFFFF
08h RW U32 N 0xFFFFFFFF
09h RW U32 N 0xFFFFFFFF
0Ah RW U32 N O0xFFFFFFFF
0Bh RW U32 N 0xFFFFFFFF
0Ch RW U32 N 0xFFFFFFFF
00h RPDO2 RECORD RW U8 N 0Bh
1602h 01h Pause code RW U32 N 0x605D0010
02h Target torque RW U32 N 0x60710010
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03h Contour speed RW U32 N 0x60810020
0x60830020
04h Contour RW U32 N X
acceleration
0x60840020
05h Contour RW U32 N X
deceleration
06h Output given RW U32 N 0x60FE0120
07h Output shield RW U32 N 0x60FE0220
08h RW U32 N 0xFFFFFFFF
09h RW U32 N O0xFFFFFFFF
0Ah RW U32 N O0xFFFFFFFF
0Bh RW U32 N O0xFFFFFFFF
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
Back hi 0x60990120
03h ac .t? machine RY U39 N X
origin speed
R 0x60990220
04h eturn to zero RY U39 N X
speed
1603h Return to zero 0x609A0020
05h . RW U32 N
acceleration
06h RW U32 N OxFFFFFFFF
07h RW U32 N OxFFFFFFFF
08h RW U32 N OxFFFFFFFF
09h RW U32 N OxFFFFFFFF
0Ah RW U32 N OxFFFFFFFF
0Bh RW U32 N OxFFFFFFFF
00h TPDOO RECORD RW U8 N 0Bh
0lh Status word RW U32 N 0x60410010
Mode code 0x60610008
02h RW U32 N
response
03h Actual location RW U32 N 0x60640020
04h Probe status RW U32 N 0x60B90010
Probe 1 rising 0x60BA0020
05h RW U32 N
edge value
1A00h .
Probe 1 falling 0x60BB0020
06h RW U32 N
edge value
Probe 2 rising 0x60BC0020
07h RW U32 N
edge value
Probe 2 falling 0x60BD0020
08h RW U32 N
edge value
09h Digital input RW U32 N 0x60FD0010
0Ah RW U32 N OxFFFFFFFF
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0Bh RW U32 N 0xFFFFFFFF
00h TPDO1 RECORD RW U8 N 0Bh
oth Mode code wr e . 0x60610008
response
02h Actual speed RW U32 N 0x606C0020
. Actual error - e . 0x60F40020
value

LGl 04h RW U32 N 0xFFFFFFFF
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

1A0%h 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 TPDO3 RECORD RW U8 N 0Bh
01h RW U32 N 0xFFFFFFFF
02h RW U32 N 0xFFFFFFFF
03h RW U32 N 0xFFFFFFFF
04h RW U32 N 0xFFFFFFFF

1403k 05h RW U32 N 0xFFFFFFFF
06h RW U32 N 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

Synchronous
1C00h 00h management RECORD RO U8 N 4

channel
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SMO

01h communication RO U8 N 1
type
SM1
02h communication RO U8 N 2
type
SM2
03h communication RO U8 N 3
type
SM3
04h communication RO U8 N 4
type
00h . SMZ . RECORD RW U8 N 1
distribution
01h SM2 allocation 1 RW U16 N 1600h
1C12h 02h SM2 allocation 2 RW U16 N 1601h
03h SM2 allocation 3 RW U16 N 1602h
04h . ?MZ . RW Ul6 N 1603h
distribution 4
00h . SMB . RECORD RW U8 N 1
distribution
01h SM3 allocation 1 RW U16 N 1A00h
1C13h 02h SM3 allocation 2 RW U16 N 1A01h
03h SM3 allocation 3 RW U16 N 1A02h
04h SM3 allocation 4 RW U16 N 1A03h
00h SM2 parameters RECORD RO U8 N 3
Synchronization
o | 01D J - U16 N 0
02h period time RO U32 N
03h Offset time RO U32 N
00h SM3 parameters RECORD RO U8 N
Synchronization
e | O J - U16 N 0
02h period time RO U32 N
03h Offset time RO U32 N
6007h |  00h Interrupt VAR RW U6 y 0x0001
operation
603Fh 00h error code VAR RO U16 Y 0x0000
6040h 00h Control word VAR RW U16 Y 0x0000
6041h 00h Status word VAR RO U16 Y 0x0040
605Ah 00h Quick stop code VAR RW 116 Y 0x0002
605Bh 00h Stop code VAR RW 116 Y 0x0000
605Ch 00h Enable code VAR RW 116 Y 0x0001
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605Dh 00h Pause code VAR RW 116 Y 0x0001
605Eh 00h error code VAR RW 116 Y 0x0002
6060h 00h Operating mode VAR RW 18 Y 0x00
6061h |  00h Current VAR RO I8 y 0x00
operating mode
Internal
6063h 00h . VAR RO 132 Y 0x00000000
location
6064h 00h Actual location VAR RO 132 Y 0x00000000
6065h 00h Following error VAR RW U32 Y 0x00000FA0
6066h 00h Error time VAR RW U16 Y 0x0001
6069h |  00h SIESCHE SRS VAR RW 132 v | 0x00000000
value
606Ah |  00h Sensor 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
Motor rated
6076h 00h VAR RW U32 Y 0x00001154
torque
6077h 00h Actual torque VAR RO 116 Y 0x0000
6078h 00h Actual current VAR RO 116 Y 0x0000
607Ah 00h target location VAR RW 132 Y 0x00000000
Position change
00h o . ARRAY RO U8 N 2
limitation
Minimum
607Bh 0lh L RW 132 Y OXFFFFFFIC
position change
Maximum
02h L. RW 132 Y 0x00000064
position change
607Ch 00h Zero offset VAR RW 132 Y 0x00000000
00h Soft position ARRAY RO U8 N 2
Minimum
0lh L. RW 132 Y 0X80000000
607Dh position
Maximum
02h L. RW 132 Y 0x7FFFFFFF
position
Polari
607Eh |  00h olarity VAR RW U8 y 0x00
selection
Vo
607Fh |  00h aximum contour |y ,p RW U32 v | 0x00003840
speed
6080h 00h Motor speed VAR RW U32 Y 0x00003840
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6081h 00h Contour speed VAR RW U32 0x00000960
6082h 00h Takeoff speed VAR RW U32 0x00000000
Contour
6083h 00h . VAR RW U32 0x00000000
acceleration
6084h |  00h Contour VAR RW U32 0x00000000
deceleration
Quick stop
6085h 00h . VAR RW U32 0x00000000
deceleration
M k
6036h |  00h ovement trac VAR RW 116 0x0000
type
Torque change
6087h 00h VAR RW U32 0x00000000
rate
Torque change
6088h 00h VAR RW 116 0x0000
type
Encoder
00h . ARRAY RO U8 2
resolution
Encoder
608Fh 0lh . U32 0X00000FAO
resolution
Motor
02h . U32 0x00000001
resolution
00h Gear ratio ARRAY RO U8 2
Motor
0lh . U32 0X00000001
6091h resolution
Drive
02h . U32 0x00000001
segmentation
F k
00h SELlele ARRAY RO U8 2
constant
Amount of
6092h 01h U32 0X00000FAO
feedback
Drive
02h . U32 0x00000001
segmentation
6098h 00h Return to zero VAR RW 18 0x00
00h Return speed ARRAR RO U8 2
Mechanical
0lh echantica RW U32 0x00000000
6099h origin speed
Z ff
02h ero offset RW U32 0x00000050
speed
Return to zero
609Ah 00h . VAR RW U32 0x00000000
acceleration
Position
60B0h 00h VAR RW 132 0x00000000
feedforward
Speed
60B1h 00h VAR RW 132 0x00000000

feedforward
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Torque

60B2h |  OOh VAR RW 132 Y 0x00000000
feedforward

60BSh | O0Oh | Probe function VAR RW U16 Y 0x0000

60B9h |  OOh Probe status VAR RO U16 Y 0x0000
5 T

60BAh 00h oz L S VAR RW 132 Y 0x00000000

edge value

Probe 1 falling
60BBh 00h VAR RW 132 Y 0x00000000
edge value

Probe 2 rising
60BCh 00h VAR RW 132 Y 0x00000000
edge value

Probe 1 falling
60BDh 00h VAR RW 132 Y 0x00000000
edge value

Interpolation
00h . . ARRAR RO U8 N 2
time period
Base of
60C2h 01h interpolation RW U8 Y 0x01
cycle
Interpolation
02h . RW I8 Y 0xFD
Period Index
60Cbh 00h Acceleration VAR RW U32 Y 0x000186A0
Maximum
60C6h 00h . VAR RW U32 Y 0x000186A0
deceleration
A 1
60F4h |  00h ctual error VAR RO 132 v | 0x00000000
value
Internal
60FCh 00h position VAR RO 132 Y 0x00000000
reference
60FDh 00h Digital input VAR RO U32 Y 0x00000000
00h Digital output ARRAR RO U8 N 2
60FEh 01h Output given RW U32 Y 0x00000000
02h Output shield RW U32 Y 0x00000000
60FFh 00h Target speed VAR RW 132 Y 0x00000000
6502h 00h Support mode VAR RO U32 Y 0x000003AD

The above list only lists the object dictionaries used by this series of EtherCAT devices.
Users who want to learn more about the object dictionaries can read the ETG documents. Users
can download them from the following address: www. ethercat. org.
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Control section

EtherCAT 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 (CSP)

In the periodic synchronous position mode, the master station master completes the
position command trajectory planning, and then sends the planned target position 607Ah to
the slave driver in a periodic manner. Its position, speed, and torque are completed by the

driver.

Control word (bodoh)

Control mede (6060h) 2
Target position [(607AhR) : |
Peosition change (607Bh)

~ Software limit (607Dh)
Position feed forward {607]0]:}-

- 3
Polarity sclection (&07Eh)

EtherCAT = JMC
¢ troller EtherCAT
slave driver

Status word (bo41h)

Current control mode (babih)
Actual position (&0b4h)
Actual speed (506Ch)

Actual torque (6077H)

A &

A A &

Figure 157 Cycle synchronization position mode control diagram
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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 Introduction Of Related Object Dictionary

Table 220 Control word 6040h

6040h oon | conwol VAR RW U16 Y | 0x0000
word
Table 221 Control word 6040h bit definition in CSP mode
0 start up 0: invalid 1: valid
1 Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
5 Motor power—on 0: invalid 1: valid
enable
7 Fault reset clear | 0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 222 status word 6041h
6041h 00h Status VAR RO U16 Y | 0x0040
word
Table 222 Status word 6041h
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
11 limit trigger feedback exceeds the limit
1: Position command or position feedback overrun
19 Follow from the 0: Slave not running position command
station 1: Slave is executing position command
13 Following error 0: No excessive position deviation fault
1: Fault due to excessive position deviation

Table 224 Control mode 6060h
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6060h 00h Control VAR RW 18 Y 0x00
mode
Control mode 6060h is used to set the current trajectory mode. In CSP mode, the object

dictionary is set to 8.

Table 225 Current control mode 6061h

6060h 00h Control mode VAR RO 18 Y 0x00
The current control mode 6061h is used to display the current track mode. In the CSP
mode, the object dictionary setting read value is 8.

Table 226 Target position 607Ah

607Ah 00h target VAR RW 132 Y 0x00000000
location

The target position is the value of the absolute position of the slave station given
by the master station of the upper computer every synchronization cycle. The slave station
follows the absolute position according to the current position, and the unit is the user

given instruction.

Table 227 Position change range 607Bh

Position
00h change ARRAY RO U8 N 2

limitation

Minimum
607Bh 0lh position RW 132 Y OXFFFFFFIC

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
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position
02h Maximum RW 132 Y 0x7FFFFFFF
position

The target position software limit is used to limit the given target position value.
When the given target position exceeds the software limit, it will trigger an alarm and stop

processing.
Table 229 Polarity selection 607Eh
607Eh 00h Polarity VAR RW U8 Y 0x00
selection

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

Table 230 Actual position 6064h

6064h 00h Actual VAR RO 132 Y 0x00000000
location
Feedback the current motor position, the feedback unit is the user command unit.
Table 231 Actual speed 606Ch

606Ch 00h Actual VAR RO 132 Y 0x00000000
speed
The actual speed feeds back the current motor running speed, and its unit is the command
unit/s.
Table 232 Actual torque 6077h
6077h 00h Actual VAR RO 116 Y 0x0000
torque

The actual torque reflects the current torque as a percentage of the rated torque, and
the unit is% constant torque output.

Table 233 Maximum motor speed 6080h
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6080h 00h Motor speed VAR RW U32 Y 0x00003840
o The maximum speed of the motor is the characteristic of the motor. When the drive motor

reaches this speed after setting, an alarm will be triggered and run at the maximum motor
speed.

Table 234 Position feedforward 60B0Oh

6080h 00h Motor speed VAR RW U32 Y 0x00003840
Position feed—forward is periodic position compensation. When the position feedforward

is not 0, the given final position is the sum of 607Ah and 60BOh, and the unit is the user
command unit.

2 Recommended configuration of PDO mapping

In the CSP cycle synchronization position mode, PDO mapping is recommended to be
configured as follows:
Table 235 PDO mapping recommended configuration—CSP

Remarks
6040h: Control word 6041h: Status word required
607Ah: target location 6064h: Actual location required
6060h: Mode selection 6061h: Current mode display Optional
60FEh—-01h: Digital output | 60FDh: Digital input Optional

3 Application process

Step 1: Check the wiring, including whether the power cord, motor power cord, encoder
cord, and communication cord are connected properly, and then power on after confirming that
they are correct.

Step 2: When the power is turned on without any error alarm, the slave will switch from
the initial state to the pre—operation state.

Step 3: Configure the drive operating parameters (synchronization cycle, electronic gear
ratio, polarity selection, current and other parameters) and PDO mapping parameters. After
the configuration is completed, the slave state machine will be switched to the operating
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;
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Step 6: The master station of the upper computer calculates the periodic absolute target

position 607Ah, and the slave station executes the operation.

> Cycle synchronization speed mode (CSV)

In periodic synchronous speed mode, the master station of the host computer periodically
sends the calculated target speed 60FFh to the slave station, and the slave station internally
converts it into the calculation speed of the motor according to the target speed value.
And feedback to the master station slave station status information.

Control word (bodoh)
Control mode (boboh)
Target speed (60FFh)
Speed feediorward (50B1h
Maximum running speed of the metor [So@ioh)
Quick stop deceleration (40BSh)
Polarity selection (607Eh)

y¥vrry

L . .

g

z

Status word (bo41h)
Current control msode (bob1h)
Actual pesition (64b4h)
Actual speed (b06Ch)

Actual torque (6077h)
Errer code [603Fh)

s-
%

|

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
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5 Motor power—on 0: invalid 1: valid
enable
7 Fault reset clear |0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 238 Status word 6041h
Status
6041h 00h VAR RO Ul16 Y 0x0040
word
Table 239 Bit definition of status word 6041h in CSV mode
10 Goal reached 0: The target position is not reached
12 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 0x00003840
The maximum motor speed is the motor operating characteristics, and its unit is
revolutions per minute (RPM). When the given speed is greater than the maximum speed of the

motor, it will trigger an alarm and stop running.

331



Table 243 Quick stop deceleration 6085h

6085h

00h

Quick stop VAR RW U32 Y 0x00000000
deceleration

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

during the execution of an emergency stop, and its unit is user command/s2.

Table 244 Speed feedforward 60Blh

60B1h

00h

Speed VAR RW 132 Y 0x00000000
feed-forward

The speed feed—forward is periodic speed compensation. When the speed feedforward is

not 0, the given final speed is the sum of 60fth and 60blh, and the unit is the user instruction

unit / s.

Table 245 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

Table 246 Recommended PDO mapping configuration—CSV

Remarks
6040h: Control word 6041h: Status word required
60FFh: Target speed required

Optional
60B1h: Speed feedforward 6064h: Actual location
6060h: Mode selection 606Ch: Actual speed Optional

Optional
60FEh—-01h: Digital output 6061h: Current mode 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)

EtherCAT

master controller

Control mode (boboh)
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Figure 159 Contour position mode control chart

1 Related Object Dictionary Introduction

Table 247 Control word 6040h

6040h 00h Control VAR RW U6 Y | 0x0000
word
Table 248 Bit definition of control word 6040h in PP mode
0 start up 0: invalid 1: valid
Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
5 Motor power—on 0: invalid 1: valid
enable
Collect new target | 0—1: The rising edge will collect the target
4 location position, speed, acceleration and
deceleration, and execute
5 Update location now | 0: non—immediate update 1: immediate update
Absolute 0: absolute position command 1: relative
6 position/relative | position command
position
Fault reset clear | 0: invalid 1: valid
time out 0: invalid 1: valid, pause according to 605Dh
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setting

Table 249 Status word 6041h

6041h 00h Status VAR RO U16 Y 0x0040
word
Table 250 Bit definition of status word 6041h in PP mode
Goal reached 0: The target position is not reached
10 1: The target position is reached
Internal software |0: Neither the position command nor position
11 limit trigger feedback exceeds the limit
1: Position command or position feedback overrun
19 Target location 0: The target position can be updated
update 1: The target location cannot be updated
13 Following error 0: No excessive position deviation fault
1: Fault due to excessive position deviation
6060h Table 251 Control mode 6060h
6060h 00h Control VAR RW I8 Y 0x00
mode

Control mode 6060h is used to set the current trajectory mode. In PP

dictionary is set to 1.

6061h Table 252 Current control mode 6061h

mode, the object

6061h

00h

Current
control mode

VAR RO I8 Y

0x00

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

location

VAR RW 132 Y

0x00000000

The target position is the value of the absolute position of the slave station given
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by the master station of the upper computer every synchronization cycle. The slave station
follows the absolute position according to the current position, and the unit is the user

given instruction.

Table 254 Contour speed 6081h

6081h 00h Contour VAR RW U32 Y 0x00000960
speed
Profile speed is the speed of running in PP mode. The maximum value of this speed depends
on the minimum speed of 607Fh and 6080h. When the given speed is greater than the maximum
value, an alarm will be triggered and the operation will stop. The unit is command/s.

Table 255 Takeoff speed 6082h

6082h 00h Takeoff | VAR RW U32 Y 0x00000000
speed
The take—off speed is the speed at which the motor starts directly and will run to the

target speed in this speed mode. The unit is command/s.

Table 256 Contour acceleration 6083h

6083h 00h Contour VAR RW U32 Y 0x00000000
acceleration

The contour acceleration is the speed acceleration in PP and PV modes. The maximum value
of this acceleration depends on the maximum acceleration 60C5h. When the input acceleration
is greater than the maximum acceleration, the input acceleration is limited to the maximum

acceleration and a warning is issued. sZ2.

Table 257 profile deceleration 6084h

6084h 00h Contour VAR RW U32 Y 0x00000000
deceleration

The contour deceleration is the deceleration running in PP and PV modes. The maximum
value of the deceleration depends on the maximum deceleration of 60c6th. 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 60C5h
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60C5h 00h

VAR RW
Acceleration

U32

0x000186A0

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
deceleration

U32

0x000186A0

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:

Actual speed

()_
Prepare a new point
(bit 4) (}
Set point confirmation
(bit 12) (}
lhuuﬂlthetnrget;unﬁthmn-
(bit 10) (}

ABLCD

Figure 160 Single point motion
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Actual speed

()_

Prepare a new point
(bit 4) (}

Set point confirmation
(bit 12) 0

Reach the target position
(bit 10) 0

ABED EFGe H I

Figure 161 Multi-point motion, stop between positions

In this way, the 9th and 5th bits of the control word are both 0, and the motor will
stop during two runs.
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Actual speed

Prepare a new point
(it 4) 0

t
Set point confirmation
(bit 12)

E
Reach the target position
(bit 10) 0

ABGD BEBG 1 I

Fig. 162 Multi-point movement without stopping between points
In this way, the 9th bit of the control word is 1, and the 5th bit is 0. The motor runs

at the speed of the first point at a constant speed before reaching the first point, and
the The motor runs at a speed of several points, during which the motor will not stop.
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Actual speed
()_

Prepare a new point
(bit 4) 0

Set point confirmation O
(bit 12)
t

Reach the target position
(bit 10) 0

t
ABCD EFG H I

Figure 163 Multi—point motion, after setting the second point, switch directly to
the speed of the second point

In this way, the 9th position of the control word is set to 1, and the 5th bit is also set
to 1, the motor will directly switch to the second point movement speed, but will not complete
the first point movement. The running speed of the motor is continuous motion.

3 Recommended configuration of PDO mapping

In PP contour position mode, the recommended configuration for PDO mapping is as follows:

Table 260 Recommended PDO mapping configuration—PP

Remarks
6040h: Control word 6041h: Status word required
607Ah: target location required
6081h: Target speed required
6083h: Target acceleration required
6084h: Target deceleration required
6082h: Takeoff speed 6064h: Actual location | Optional
6060h: Mode selection 606Ch: Actual speed Optional

o 6061h : Current mode | Optional
60FEh—-01h: Digital output .
display
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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 (b0o40h)
Control mode (6060h)
Target speed (0FFh)
Contour acceleration (boS83h) _
Contour deceleration (6084h) _
Maximum running speed of the motor (6080h)
Quick stop deceleration (6085h) JMC
:lmhuﬂar
" slave driver

EeharCAY Polarity selection (607Eh)
master controller
Status word (6041h)

Current control maode (bob1h)
«_ Actual pesition (b064h)

. Actual speed (606Ch)

Actual torgue (6077h)
Errer code (b03Fh)

& &

h &

Figure 164 Contour speed mode control diagram

1 Related Object Dictionary Introduction

Table 261 Control word 6040h

6040h 00h Control VAR RW U6 Y | 0x0000
word
Table 262 Control word 6040h bit definition in PV mode
Bit definition
0 start up 0: invalid 1: valid
1 Voltage given 0: invalid 1: valid
2 Quick stop 0: valid 1: invalid
5 Motor power—on 0: invalid 1: valid
enable
7 Fault reset clear |0: invalid 1: valid
g time out 0: invalid 1: valid, pause according to 605Dh
setting
Table 263 Status word 6041h
6041h 00h Status VAR RO U16 0x0040
word
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Table 264 Bit definition of status word 604lh in PV mode

Bit
definition
0 When Bit8=0: the target speed is not reached
When Bit8=1: Decelerate
10 Goal reached - -
{ When Bit8=0: reaching the target speed
0 When Bit8=1: the speed is 0

Follow from | 0 0: Slave not running position command

12
the station 1: Slave is executing position command
'3 Following No excessive position deviation fault
error 1: Fault due to excessive position deviation
Table 265 Control mode 6060h
6060h 00h Control VAR RW I8 Y 0x00
mode

Control mode 6060h is used to set the current track mode. In PV mode, the object dictionary
is set to 3.

Table 266 Current control mode 6061h

6061h 00h Current VAR RO 18 Y 0x00
control mode

The current control mode 6061h is used to display the current track mode. In PV mode,
the object dictionary setting read value is 3.

Table 267 Target speed 60FFh

60FFh 00h Target VAR RW 132 Y 0x00000000
speed

The target speed is the target value that controls the running speed of the motor. After
a given running command, the motor will accelerate or decelerate to the target speed according
to acceleration and deceleration. The maximum value of this speed value depends on the minimum
value of 607Fh and 6080h. When the target speed exceeds the maximum running speed, it will
run at the maximum speed and give an alarm. The unit is command/s.
Table 268 Contour acceleration 6083h

6083h 00h Contour VAR RW U32 Y 0x00000000
acceleration
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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

Actual speed

Target speed

stop | ﬂ

3. PDO mapping is recommended for configuration

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
60FEh—01h: Digital output 6061h: Current mode display | required
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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 60ffh, acceleration 6083h, deceleration 6084h.

>> Step 6: send the start instruction of control word 6040h = 000th, and the slave station will execute

the operation.

> Homing model (HM)

JMC EtherCAT slave station supports the zero—back mode defined by the CiA402 protocol. Users need
to set the zero—back mode, zero—back acceleration, zero—back speed, zero—shift speed, zero—-shift and
other parameters. When the return to zero is completed, the current position will automatically be O,

and the motion position will be run with this point as the reference
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Control word (b040h)

Control mode (60&60h) ::
Zero return mede (6098h) >
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i m""‘ Status word (6041h) ::,::L
: Current control mode (6061h)
: Actual position (sobdh)
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P Actual torque (b0T7h)
¥ Errer code (603Fh)

Figure 165 control chart of return to zero model

Introduction to the related object dictionary

Chart 270 Control word 6040h

. Object Object
Index sub—index R/W data type PDO default
name Type
control
6040h 00h VAR RW Ul6 Y 0x0000
word
Chart 271 Definition of control word 6040h bit in HM mode
0 Start 0: Invalid 1: Valid
1 Voltage setting 0: Invalid 1: Valid
2 Quick stop 0: Invalid 1: Valid
3 Motor power on enable | 0: Invalid 1: Valid
0—1:Start return to zero 1: Go back to zero 1
4 Start return to zero | —0:Return to zero at the end
Fault reset clear 0: Invalid 1: Valid
8 Pause 0: Invalid 1: Valid, pause according to
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605dh setting

Chart 272 state word 6041h
Object Object Default

Index | Sub—index R/W | Data type PDO
name type value

6041h 00h Sate word VAR RO Ul16 Y 0x0040

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

Bit Bit definition Description
0 Bit8=0:Return to zero position not reached
10 Return to zero Bit8=1:Slow down
position | Bit8=0:Return to zero position
Bit8=1:Speed is 0
12 Zero return complete | 0: Homing incomplete 1: Homing complete
13 Return to zero error O:Zerx)retu%leithout error 1:0Ver'to}erance fault
occurred in the process of returning to zero

Chart 274 control mode 6060h

: Object Object Default
Sub—index R/W | Data type PDO
name type value
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 275 Current control mode 6061h
: Object Object Default
Index | Sub—index R/W | Data type PDO
name type value
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 276 Return to zero offset 607Ch

Index | Sub-index | Object name Object R/W  Data type PDO L
type value
607Ch 00h Return to RW 132 Y 0x00000000
Zero
acceleration

Return to zero offset is applicable to offset a certain distance after the return to zero mode is completed,
and take this point as the zero position. The unit is user instruction.
Chart 277 Return to zero mode 6098h
Object Default

Index Sub—index | Object name R/W Data type PDO
type value

6098h 00h Mode of VAR RW 18 Y 0x00

348



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 278 Speed of return to zero 6099h

Speed of
00h return to ARRAR RO U8 N 2
Zero

Mechanical
0lh origin RW U32 Y 0x00000000
velocity

6099h

02h Zero offset RW U32 Y | 0x00000050
velocity

Mechanical origin speed, find the speed of mechanical origin (limit switch), that is
to find the position of deceleration point. The unit of speed is command unit / s. The zero
offset speed is used to find the offset speed of zero position, and its unit is instruction

unit / s.
Chart 279 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.

2 HM Mode trajectory curve

In ¢iad402 protocol, there are 36 kinds of return to zero modes, each of which has a different
trajectory curve. Users can choose the return to zero mode by setting the return to zero

mode for 6098h according to their own needs.

2.1 Return to zero mode 1

When 6098h = 1, zero return mode 1 is selected:
The CW direction end of CCW direction limit is taken as the reference point, and the first

349



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 Ii:nitl

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 1imit is effectively activated, it will decelerate
and stop at 609ah deceleration, and then move in the CCW direction in reverse direction.
When leaving the CW direction 1imit, the first 7Z signal 1is the zero point

v

Z signal

CW direction limit
return.

Figure 167 schematic diagram of jemecon EtherCAT slave station return to zero mode II

2.3 Return to zero mode 3
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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 1imit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, the first Z signal will return to zero;

The starting position is at the CW direction side of HS limit: the motor first moves
to CWdirection at the speed of 6099h—01h back to the mechanical origin, and when it encounters
the CW direction limit, it reverses to the CCW direction. After touching the HS limit, it
continues to run in the CCW direction. After leaving the HS limit, the first Z signal is
the zero point.

Z signal l |
Hs!imitli-iii-iihilbiibilliihilbii* ----- .----HPHW

CWIi "I‘s‘ -{-'---—---'-'-----—.-—-—---—---—---—---—---—T—

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 1imit 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
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to zero point when the first Z signal is encountered.

The starting position is on the HS 1imit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, it runs in the CW direction at a low speed. When the
HS 1imit 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;

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 1imit 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 1imit: 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
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zero return point;

Z signal I |
BRI e i e SRR R S NPN type

CCW limit sigr_u:l“ I NPN type

Fig. 169 schematic diagram of five track of JMC EtherCAT slave station returning to zero mode

2.6 Return to zero mode 6

When 6098h = 6, zero return mode 6 is selected

The CW direction end of HS 1imit is taken as the reference point, and the first Z signal
in CCW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
towards CW direction at the speed of 6099h—01h returning to the mechanical origin, and then
reverses to the CW direction when it encounters the CCW direction limit. When the HS limit
is activated, it will slow down, and after leaving the HS 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 1imit: the motor runs at a low speed in the CW direction
When the motor leaves the HS limit, it runs in the CCW direction at a low speed. After the
HS limit is activated, the first Z signal is the zero point;

The starting position is at CW direction side of HS limit: the motor first moves to CCW

direction at the speed of 6099h—-01h returning to the mechanical origin. After activating
HS limit, the first Z signal is the zero point return;
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Figure 171 JMC EtherCAT Slave return to zero mode 6 trajectory diagram

2.7 Return to zero mode 7

When 6098h = 7, zero return mode 7 is selected

The CCW direction end of HS 1imit is taken as the reference point, and the first Z signal
in CCW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
to CW direction at the speed of 6099h-01h returning to the mechanical origin. When the HS
limit is activated, it decelerates to the CCW direction. After leaving the HS limit, the
first Z signal is the zero return point;

The starting position is on the HS 1imit: the motor runs at a low speed in the CCW direction.
After leaving the HS limit, the first Z signal is the zero return point;

The starting position is at CW direction side of HS limit: the motor first moves towards
CW direction at the speed of 6099h—-01h returning to the mechanical origin. When the CW limit
is activated, it decelerates to the CCW direction. After activating the HS 1imit, 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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Figure 172 JMC EtherCAT Slave return to zero mode 7 trajectory diagram

2.8 Return to zero mode 8

When 6098h = 8, zero return mode 8 is selected

The CCW direction end of HS 1imit is taken as the reference point, and the first Z signal
in CW direction is taken as the zero point.

The starting position is at the CCW direction side of HS limit: the motor first moves
towards CW direction at the speed of 6099h-01h returning to the mechanical origin. After
the HS limit is activated, the first Z signal is the zero point return;

The starting position is on the HS 1imit: the motor runs at a low speed in the CCW direction.
When the motor leaves the HS limit, it runs at a low speed in the CW direction in the reverse
direction. After the HS limit is activated, the first Z signal is the zero point;

The starting position is at CW direction side of HS limit: the motor first moves to CW
direction at 6099h—-01h returning to mechanical origin speed. When CW limit is activated,
it decelerates to CCW direction. After HS limit is activated, motor runs in CCW direction
at extreme speed. After leaving HS limit, it runs at low speed in CW direction in reverse
direction. After activating HS limit, the first Z signal is return to zero point;
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Figure 173 Schematic diagram of Eight trajectories for Domino EtherCAT back to zero from a station

2.9 Return to zero mode 9

Figure 173 Schematic diagram of Eight trajectories for Domino EtherCAT back to zero from a station

When 6098h = 9, select return to zero mode 9:

The CW end of HS 1imit is taken as the reference point, and the first Z signal in CCW direction
is taken as the zero point.

The starting position is in the DIRECTION of HS limit CCW: The motor first moves in the
direction of CW at the speed of 6099H-01h back to the mechanical origin. After the HS limit
is activated and then leaves, it runs in the opposite direction of CCW. When the HS limit
is activated again, the first Z signal is back to the zero origin.

The starting position is on the HS limit: the motor runs at low speed in the DIRECTION of
CW. After leaving the HS 1imit, the motor runs at low speed in the direction of CCW in reverse.
The first Z signal after activating the HS limit is back to the zero origin.

The starting position is on the CW side of HS limit: The motor first moves in the CW direction
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at the speed of 6099H-01h back to the mechanical origin. When the CW limit is activated,
it slows down and runs in the CCW direction. After the HS limit is activated, the first Z
signal returns to the zero origin.

2.10 Return to zero mode 10

Z signal
HEHamdt _______ .. ..... nrsssmansnneenmesssNPFNtype
I______! .
CW Tt [--"HPHtm

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 1imit is activated, it decelerates to the CW direction. After
the HS limit is activated and then leaves, the first Z signal returns to the zero origin.

The starting position is on the HS limit: the motor runs at low speed in the direction of
CW. When it leaves the HS limit, the first Z signal returns to the zero origin.

The starting position is on the CW side of HS 1imit: The motor first moves in the CCW direction
at the speed of 6099H-01h back to the mechanical origin. When the HS limit is activated,
it moves in the opposite direction to the CW. The first Z signal after leaving the HS limit

is back to the zero origin.

Figure 176 schematic diagram of return to zero mode 11 track of JMC EtherCAT slave station
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2.12 Return to zero mode 12

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

The CW end of HS 1imit is taken as the reference point, and the first Z signal in CCW direction
is taken as the zero point.

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the
mechanical origin. When the CCW limit is activated, it slows down to the CW direction. After
the HS limit is activated and then leaves, it moves towards the CCW direction at low speed.

The starting position is on the HS limit: the motor runs at low speed in the DIRECTION of
CW. After leaving the HS limit, the motor runs at low speed in the direction of CCW. When
the HS limit is activated, the first Z signal returns to the zero origin.

The starting position is in the CW direction of HS limit: the motor first moves in the CCW
direction at the speed of 6099H-01h back to the mechanical origin. After the HS limit is
activated, the first Z signal returns to the zero origin.

I
12 ) |
Z signal ' '
HEMmdt _____________. I—I. ............... NPN type
.......................................
CCW tlimitsignal | NPN type

Figure 177 JMC EtherCAT Slave return to zero mode 12 trajectory diagram

2.13 Return to zero mode 13

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

Take CCW direction end of HS 1imit as reference point and the first Z signal in CW direction
as zero point.

The motor first moves towards the CCW direction at the speed of 6099H-01h back to the
mechanical origin. When the CCW limit is activated, it decelerates to the CW direction. After
the HS limit is activated, the first Z signal returns to the zero origin.

359



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-01h back to the mechanical origin. After activating the
HS 1imit and leaving the HS limit, the motor operates at low speed in the direction of CW.
After activating the HS limit, the first Z signal returns to the zero origin.

E signal
HEHEmit .. . ccccuccccca- r________T. ............... NPN type
:rilriiiiilrdr-iiiiiiiiiiibii-ﬁiilrll-d-l-iil-liii-

Fig. 178 schematic diagram of 13 track of JMC EtherCAT slave station return to zero mode

2. 14 Return to zero mode 14

When 6098h = 14, select return to zero mode xiv:

Take CCW direction end of HS limit as reference point and the first Z signal of CCW
direction as zero point.

The motor first moves in the CCW direction at the speed of 6099H-01h back to the mechanical
origin. When the CCW limit is activated, it runs in the opposite direction of CW. After the
HS limit is activated, it runs in the opposite direction of CCW at low speed.

The starting position is on the HS 1imit: the motor runs at low speed towards CCW direction.
When it leaves the HS limit, the first Z signal is back to the zero origin.

The starting position is in the CW direction of HS limit: the motor first moves towards

the CCW direction at the speed of 6099H-01h back to the mechanical origin. After activation
and leaving the HS limit, the first Z signal returns to the zero origin.
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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;
Lo» |
meemmssssssssssssssssccccsnans sssssess NPN
CCW direction limit | NPT
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;

CW direction limit | il

---r-m“"
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 points.
1
I
HEIImit ========s=sessssssssasssnssF————————— NPN type

PP type
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Fig. 182 19 trajectory diagram of EtherCAT slave return to zero mode

2.20 Return to zero mode 20

When 6098h = 20, select return to zero mode 20:
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The CCW direction end of HS limit is zero.

The starting position is in the direction of HS limit CCW: the motor moves in the direction of CW
at the speed of 6099h-01h back to the mechanical origin. It stops when the HS limit is activated, and
this point is the zero return point;

The starting position is above the HS limit: the motor runs at a low speed in the direction of CCW.
When it leaves the HS limit, it runs in the direction of CW. When the HS limit is activated again, it
stops, and this point is the zero return origin;

The starting position is at the CW side of the HS 1imit: the motor moves back to the mechanical origin
at 6099h-01h in the CW direction. When the CW limit is activated, it runs in the reverse direction to
CCW,After activating the HS limit, it decelerates at low speed,After leaving the HS limit, it runs in
the reverse direction of CW,When the HS limit is activated again, it stops, and this point is the zero

return origin;

= - ----..----.N’P’Ntm
HE Hmit
PNP type
FEEEEEEEEE e P PNP type
CW limit signal , — b
===« MNPFN type

Figure 183 Schematic diagram of 20 trajectories for Domino EtherCAT returning from the station to zero

mode

2.21 Return to zero mode 21

When 6098h = 21, select return to zero mode 21:

The CW directional end with HS limit is zero.

The starting position is in the direction of CCW of HS limit:The motor first moves in the direction
of CCW at the speed of 6099h-01h back to the mechanical origin,When the CCW limit is activated, it runs
in the reverse direction of CW,After activating the HS limit, it decelerates at low speed, Stop when
leaving the HS limit, this point is the zero return origin;

The starting position is above the HS limit: the motor runs at a low speed in the direction of CW,
Stop when leaving the HS limit, this point is the zero return origin;

The starting position is in the direction of CW of HS limit: the motor moves in the direction of
CCW at the speed of 6099h-01h back to the mechanical origin. When the HS limit is activated, it runs
in the reverse direction to the CW direction at low speed,Stop when leaving the HS limit, this point

is the zero return origin;
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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 1imit 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 1imit: the motor runs at low speed in the DIRECTION of CW. After leaving
the HS 1imit, the motor runs in the opposite direction of CCW. When the HS limit is activated, the motor
stops.

The starting position is in the CW direction of HS limit: the motor first moves towards the CCW direction

at the speed of 6099H-01h back to the mechanical origin, and stops when the HS limit is activated, which

: 0 .
——
.

““ I ----il"-'-----..-r—ﬁ --------------- H‘l}l“w
EEmE .. PFNP 1}'!“1

L R L L L L L e type

|
CCW Himit signal | NPN type

is the return to the zero origin.

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
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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;

3
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Fig. 186 23 trajectory diagram of EtherCAT slave return to zero mode

2.24 Return to zero mode 24

When 6098h = 24, select return to zero mode 24:

The CCW direction end of HS limit is zero.

The starting position is in the direction of the HS 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 1imit in the CW direction is activated,
it runs in the reverse direction to the CCW,After activating the HS limit, decelerate to CCW
direction,After leaving the HS 1imit, it runs in the reverse direction of CW, It stops when the HS limit

is activated, and this point is the zero return origin;
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Fig. 187 24 trajectory diagram of EtherCAT slave return to zero mode

2.25 Return to zero mode 25

When 6098h = 25, select return to zero mode 25:

Take the CW direction end of the HS limit as the zero point,

The starting position is in the direction of the HS limit CCW: the motor moves in the direction of
CW at the speed of 6099h-01h back to the mechanical origin.

After activating the HS limit and then leaving, it runs in the reverse direction to CCW at low speed,
It stops when the HS limit is activated, and this point is the zero return origin;

The starting position is above the HS limit: run in the direction of CCW at a low speed, After leaving
the HS limit, it runs in the CCW direction at low speed, It stops when the HS limit is activated, and
this point is the zero return origin;

The starting position is on the CW side of HS limit: the motor moves in the CW direction at the speed
of 6099h-01h back to the mechanical origin. When the limit in the CW direction is activated, it runs
in the reverse direction to the CCW, It stops when the HS limit is activated, and this point is the

zero return origin;
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Fig. 188 25 trajectory diagram of EtherCAT slave return to zero mode

2.26 Return to zero mode 26

When 6098h = 26, select return to zero mode 26:

Take the CW direction end of the HS limit as the zero 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 1imit: Run at low speed in the direction of CW, Stop when leaving
the HS limit, this point is the zero return origin;

The starting position is on the CW side of HS limit: the motor moves back to the mechanical origin
at the speed of 6099h-01h in the CW direction. When the limit in the CW direction is activated, it runs
in the reverse direction to the CCW,After activating the HS limit, decelerate to run in the direction

of CW, Stop when leaving the HS limit, this point is the zero return origin;
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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:
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Take the CW direction end of the HS limit as the zero point,

The starting position is in the direction of CCW of HS limit:The motor first moves in the direction
of CCW at the speed of 6099h—-01h back to the mechanical origin,When the CCW limit is activated, it runs
in the reverse direction to the CW,,After activating the HS limit, decelerate to run in the direction
of CW,Stop when leaving the HS limit, this point is the zero return origin;

The starting position is above the HS 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

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 1imit, decelerate to run in the direction of CW, It stops when the HS 1imit is activated
again, and this point is the zero return origin;

The starting position is on the HS limit:Run at low speed in the direction of CW. After
leaving the HS limit, run at low speed in the direction of CCW in the reverse direction. It
stops when the HS limit is activated again, and this point is the zero return origin;

The starting position is on the side of the HS limit CW direction:The motor first moves
in the CCW direction at a speed of 6099h—-01h back to the mechanical origin,When the limit
in the CW direction is activated, it runs in the reverse direction to the CCW, Stop when
the HS limit is activated, this point is the zero return point;
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Figure 191 schematic diagram of 28 track in homing mode of JMC EtherCAT slave station

2.29 Return to zero mode 29

When 6098h = 29, select the zero return method 29:

The CCW direction end of the HS limit is the zero point.

The starting position is on the CCW direction side of the HS limit: the motor first moves
in the CCW direction at 6099h—01h back to the mechanical origin speed. After the CCW direction
limit is activated, it runs in the CW direction in the reverse direction and stops when the
HS limit is activated. This point is the zero return origin;

The starting position is on the HS 1imit: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;
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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 1imit, 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;

370



Fig. 193 30 trajectory diagram of EtherCAT slave return to zero mode

2.31 Return to zero mode 31

The zero return mode is reserved. When the zero return mode is selected, there is no
action.

2.32 Return to zero mode 32

The zero return mode is reserved. When the zero return mode is selected, there is no
action.

2.33 Return to zero mode 33

When 6098h = 33, select the zero return method 33:

The first Z signal in the CCW direction is the zero point.

The motor runs in the CCW direction and stops when it finds the first Z signal. This
point is zero.

«H—

Z signat I I I |

Fig. 194 33 trajectory diagram of EtherCAT slave return to zero mode
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2.34 Return to zero mode 34

When 6098h = 34, select the zero return method 34:
The first Z signal in the CW direction is the zero point.
The motor runs in the direction of CW and stops when it finds the first Z signal. This point

is zero

Z signal l l I I

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 PDO Recommended 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

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.
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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 (JMC 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 Project

® Open the software through the icon in the task bar

(7] About TWinCAT...

E%] TwinCAT XAE (VS 2015)

Tools L4

#= Realtime Settings...

Router L4

System

Figure 196 Running TwinCAT3

o
® C(lick [New Project]
Expand [Installed] — click [Template]l — select [TwinCAT Projects] — select
[ TwinCAT XAE Project]
® After confirming the save path and file name, click [O0K]
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TwinCAT Projects inCAT Projects
TwinCAT XAE m Manager
Configuration

TwinCAT Proj

F\MyProject)

TwinCAT Praoject2

Fig. 197 New TwinCAT project
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» Activate software

® lere we choose the seven—day activation method (you can continue to use this method
to activate the software after the expiration). For the complete activation method,
please refer to Beckhoff official documentation.

[ J

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

® Select the license that needs to be activated, and check all if you are not sure (the
corresponding function will be used, but there will be a pop—up prompt when the license
is not activated)

bg T

TEF &EE #WEM DEP  &REE) BR[O TwinCAT  TwinSAFE  PLC HM) IED

-2 0 G Release - TwinCAT RT (x6 - P Fifl.. - i _
TwinCAT Project2 & X

Order Information (Runtime) Manage LiCE"ISiS Project Licenses  Online Licenses

[ ] Disable automatic detection of required licenses for project

_1
Order No ‘ License | Add License

TC1000 TC3 ADS [ cpu license
TC1100 TC3 10 'l— cpu license
TC1200 T3 PLC [~ cpu license
TC1210 TC3PLC/C++ I cpu license
TC1220 TC3 PLC / C++ f MatSim [~ cpu license
TC1250 TC3 PLC / NC PTP 10 il cpu license
TC1260 TC3 PLC / NC PTP 10/ NC I [~ cpu license
TC1270 TC3 PLC / NC PTP 10 / NC 1/ CNC [~ cpu license
TC1275 TC3 PLC / NC PTP 10/ NC 1/ CNC-E [ cpu license
TC1300 TC3 C++ [~ cpu license

Traaan L T B

Figure 198 Activate license
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® After confirming the activation item, select the tab [Order Information (Runtime) ]

® (lick [7Days Trial License)] —Click [OK]) ,If successful, it will prompt the license
save path

£BH =S50 MEPE) ZHE &

TwinCAT  TwinSAFE BEivM) TED
#2004 Release -~ TwinCAT RT (x6 - P FEg0.. - M _

Scope
TwinCAT Project2 + X
Order Information (Runtime) #fmegeticenses  Project Licenses  Online Licenses

License Device Target (Hardware Id) Add...

System Id: Platform:

A2EG8B58-1B7D-6DF9-BB4F-4FCO2EB4EQDY other (90}

License Request

Provider: Beckhoff Rutomation ~ Enter Security Code

License Id:

Customer | Pleass type the following 5§ characters:

PhiTE
Comment:
PhiTH|

License Activation

7 Days Trial License... License Response File...

Microsoft Visual Studio

7 days license file generated

'EAMyProject\TwinCAT Project?\TwinCAT Project2\TrialLicense tclrs'

.

Figure 199 Enter confirmation code
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» Network card configuration

® (Choose [TwinCAT) — [Show Realtime Ethernet Compatible Devices]

TwinSAFE  PLC ) ) (N B|OW EEIH)
re Protection...

TwinCAT Project?2

Order Information (Runtime) Manage Licenses Project

License Device Target (Hardware Id)

System Id:

A2EBBBS8-1E7D-6DF9-B54F-4FCO2EB4E9DY

Ac Bus

Update Firmw:

License Request

Provider: Beckhoff Automation ~ Show Realtime Ethernet Compatible De

File Handling

Comment: ‘ Ethe:

CES..

TePraj

License Activation

7 Days Trial License...

About TwinCAT

] Order Nao | License | Instances | License TAN
e RS

Figure 200 Open the list of compatible devices

® After selecting the compatible network card in [Compatible devices]), clickl Installl
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|EE  WE( mEPR @D TwinCAT TwinSAFE PLC HEAM) ) BEOM)  E=EENH)

-2 e elease -~ TwinCAT RT (x6 - P [ - .

Order Information (Runtime) Manage Licenses Project Licenses  Online Licenses

License Device Target (Harp* = .
Installation of TwinCAT RT-Ethernet Adapters

System Id:

- Ethemnet Adapters - | Update List

AZEGBBS8-1B7D-6DF9-B54F-4F : Installed and ready to use devices(izallime capable

Installed and ready ta use devices(for demo use only l Inatall
: @ Update

License Request Eompoliblede vicss

2 Incompatible devices Eir

Provider: Beckhoff Automa‘ I? WLAN - Qualcomm QCASSES 802.11b/g/n Witeless Adapter

I? Dizabled devices

License Id:

Comment:

Dizable

: 5 s I Show Bindings
License Activation

7 Days Trial License...

| Order No [ficonse

Figure 201 Click on compatible network card
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» Configuration engineering

® Sclect in the project tree [1/0) —right click [Devices) —click [Scan]
D¢ TwinCAT Project2 s ; = 3 (Ctrl +.C p - B x

TwinCAT TwinSAFE PLC HE\(M) TIEM #6LS Scope

FEI(H)
"~ g b elease - TwinCAT RT (x6 - P Mf0.. - B _
TwinCAT Project2

Number Device

Shift+Alk+A

S0k + IntelliSense

Figure 202 scanning equipment

pop—up window (Not all types of devices can be found automatically) ,Click [O0K]

([ J

® Select the installed network card and click [0K]

® Pop-up window (Scan for boxs), click [Yes]

® Link to the axis, Select INC - Configuration]) ,click [OK]
® Pop-up window (Activate Free Run),click [NOJ]
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1 new I/O devices found *

. PLle GBE Farily Confroller]] oK,
/ Cancel
Mickcsat \islatSidio Microsoft Visual Studio
Select &l

Scan for b Unzelect Al :
Activate Free Run

EtherCAT drive
Microsoft Visual Studio
Append linked ais to: ®

s
(") CME - Configuration
HINT: Mot all types of devices can be fo automatically Eancgl

=

Figure 203 Add IO device

B &= WEV HEE - i ) TwinCAT  TwinSAFE  PLC ) 3 Scope
FEEIH)
1 - 5 >

TwinCAT Project2 & X

General EtherCAT DC Process Data Plc Startup CoE - Online  Online

Operation Mode: DC-Synchron

Advanced Settings...

4 i4 D .
> Wl TxPdoM
3@ RxPdoMapp

Figure 204 Set distributed clock

® [xpand the device tree [Devices) —select [Device 2 (EtherCAT) ] —double click [Drive
1 (2HSS458-EC) 1
® C(lick the tab [DCY —click [Advanced Settings) Perform distributed clock settings

381



Advanced Settings

- Distributed Clock Distributed Clock

Cyclic Mode

Operation Maode:

DC-Synchron ~

[lEnable Sync Unit Cycle (ps): 2000
SYNC 0
Cycle Time (ps): Shift Time (us):
@SymcUnitGycle k1 v User Defined
(O User Defined + SYNCO Cycle
= E.
[JBased on Input Reference
[Enable SYNC 0 = 500
SYNC1
(0 Syne Unit Cycle Cycle Time (us): 2000

[JEnable SYNC 1

[JUse as potential Reference Clock

Figure 205 Set offset time
® FExpand [MOTION] — INC-Task 1 SAF) — [Axes] — [Axis 1] —click [Enc]
® (lick the tab [Parameter] — set [Scaling Factor Numerator] the actual distance
corresponding to the encoder pulse number. For example: the drive is subdivided into
4000, and the length of one rotation of the motor is 25. 12mm, then the Scaling Factor
Number should be 25.12/4000=0. 00628mm/Inc.
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TwinCAT  TwinSAFE  PLC

TwinCAT RT (x6 - P

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) OxFFFFFFFF

Encoder Sub Mask (absolute range maxim... | 0xD00FFFFF

Reference System ‘INCREMENTAL'

& Outputs

Limit Switches:

Soft Position Limit Minimum Menitaring
Minimum Position

Soft Position Limit Maximum Menitaring

Maximum Position

Expand All Collapse All - Select Al i

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

Activate Configuration

STATT TWITTCAT

General EtherCAT DC Process Data Plc

MName: |Dri\re1 (2HS5458-EC)

Object Id: | 0x03020001 (Old Configurations will be overwritten!)

Type: |2Hssas8-EC

Comment:

Microsoft Visual Studio

o Restart TwinCAT System in Run Mode

TcProjectCompare

Target Browser

[ Disabled

About TwinCAT

Figure 207 Restart the system
® Select the tab [INC: Online]l] — click [Set] in [Enablingl — click [All]
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HEE WEW @mE

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

\ O 0000 Setpoint Position: mm] & TeAn
: = e . | 0'0000‘ 4 B TwinCAT Proj
Lag Distance (min/max): mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s] b
0.0000 (0.000, 0.000) | | 0.0000| | 0.0000| '

COwverride: [%] Total / Control Output: [%] Error
0.0000 % | 0.00 / 0.00 %| | 0 (0xD) |

Status (log.) Status (phys.) Enabling

[JReady NOT Moving []Coupled Mode [ controller Set
[JcCalibrated  []Moving Fw [JIn Target Pos. [JFeed Fw
[N Has Jab [IMoving Bw [Jin Pos. Range [JFeed Bw Set Enabliyg X

&5 Image-Info

Controller Kv-Factor: [rmm/s/mm] Reference Velocity: [ Feed Fw " clhg
|E| | 2200 [JFeedBw e -
Overide [%]

Target Position: Target Velocity:
0
o

| 0

F1 Fz

Fig 208 Enable equipment
® Sect the target position and target speed, click the green icon or press [F5]) to start
the operation, according to the previously set [Scaling Factor Numerator] and the
set speed and position, that is 25.12 for one lap, one lap takes 25.12 seconds

HEN mEP

TwinCAT Project2 & X

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

Setpaint Position: mm]

Ty 138537 | T3040

Lag Distance (min/max): mm] Actual Velocity:
| 0.0112 (0.000, 0.01?)| | 0.924a||

Override: [%6] Total / Control Output: [%] Error: > W nputs
N e
100.0000 % | 005/ 0.00 %| | 0 (0x0) | > @ Outputs

[mm/s] Setpoint Velocity:  [mm/s]
1.0000|

Status (log.) Status (phys.) Enabling

[#] Ready [INOT Moving [lcCoupled Mode ] Contraller
[ calibrated Moving Fw [Jin Target Pos. Feed Fw
Has Job [OMoving Bw [Jin Pos. Range Feed Bw

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

[ram] Target Velocity:

Target Position:

E RxPdo
B Wes

=Add... In,-"OutUs.er... Linked to

X 5687 J 7.0 Input 0 nStatel, nState2

& statusword
73.0 Input 0 nState5 . In . Inputs . ...

& op_mode disp.. X 8

L Figure 209 Manual control function
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® Users can change the realization effect of several function buttons by modifying the
axis parameters.

® [Fxpand [Motion) —Select [INC-Task 1 SAF] — [Axes) —click [Axis1) —Click the tab
[Parameter]

(D) TwinCAT  TwinSAFE  PLC

Release ~ TwinCAT RT » EO.. - B _

POU

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:

Meonitoring:

Figure 210 Setting manual control parameters
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» PLC program creation

® Before starting, click [TwinCAT] — [Restart TwinCAT (Config Mode) 1 — [0K] — [NO]

TwinCAT ~ TwinSAFE

e Protectio

Restart TwinCAT (Config Mode)
General Plc Settings
| Drive
ﬂ TwinCAT System Manager T,
v3.1 (Build 4213) i

TwinCAT PLC Server

Capyright BECKHOFF © 1996-2018
http:/ fwww.beckhoff.com

Microsoft Visual Studio

Project Auto Start
PP_MODE 0 Load I/0 Devices

Figure 211 Enter configuration mode
Right mouse button [PLCY —click [Add new item]

TwinCAT ~ Tw

TwinCAT RT (x6 - P Ffi

TwinCAT Proj

General plc Settings

@ TwinCAT System Manager
¥3.1 (Build 4213)

TwinCAT PLC Server

Copyright BECKHOFF @ 1996-2018
https/fwww.beckhoff.com

Number Project Auto Start Port Code Size Data Size

Figure 211 Enter configuration mode
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Right mouse button [PLC) —click [Add new item]

FEIIARIA - TwinCAT Project2 ? X%

« Bz HEFEE: Bl

Plc Templates i Standard PLC Project Plc Templates HB: Plc Templates

m Empty PLC Project Plc Templates € d a program.

PP_MODE

F\MyProject\TwinCAT Project2\TwinCAT Project2),

Figure 212 Add PLC project
Expand the PLC tree, right-click [POUs) — [Add] —click [POU]
This example uses ladder diagram programming as an example, set [Name) , [Typel
and [Implementation Languagel) , click [Open]
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Add BFEmET X
@ BEHEPOU REFF4ERE )

EFR:

EAIM:

OF -174(2)

POU...

BOU for implicit che

DUT...
lobal

HERABEELD) >

Alt+Enter

[ open || conce

Shift+Alt+A

Figure 214 Add POU program

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

MAIN RS EEEER

' PlcTask (PlcTask)
1 MAIN
Off PP MODE Instance Assign to task

Add A=y i Shift+Alt+A

Export to ZIP
Del

Alt+Enter

5+ Image-Info
” Units

Fig 215 add PLC task
® C(lick [Category]l — [Programs] — select the required program files under the
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POUs in the current project — click [0K]

BMEIF X

ThEE x%'/

Programs

=3 -
AT

FROGRAM

PROGRAM

EE

FRIEE) T8 BRI ERERE A, ()
HAED):

PROGRAM FOU

Figure 216 Select PLC task
® Ve need to first create the AXIS REF variable (users can also set the variable as
an array of global variables to facilitate the configuration of multiple axes), and
click [Activate Configuration)] toactivate the configuration — [O0K) — [Cancel]
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SEE) WEN WBEPE  £RIB)  FBD/LDJIL
sOmy  FEIH)
l+|-j il | H"" 2 - Release ~ TwinCAT RT (xf 5 Acti ‘onfiguration

uanCAT Brogect> POU* & X TURMDGAT

I RxisNumber: AZXIS REF; I
END VAR

ﬂ TcProje pare

Target Browser

&l MAIN (PRG)

® Figure 217 creates the axis variable

® Then link the created variable to the corresponding axis

® Expand [Motion] — [NC-Task1SAF] — [Axes] — click [Axisl] — click the tab
[Setting]

® C(lick [Link To PLC] — select the created variable — click [0K]

WD WENV MBEE  4HEE)  FBOADAL  EElD)  TwinCAT  TwinSAFE  PLC
wOM)  #BE
Release - TwinCATRT (x6 - b Hipl.. - 28 =

MAIN

General Settings meter Dynamics Online Functions Coupling Compensation

Link Ta 1/0... (2H55458-EC) |

Link To PLC... |

Auxis Type:

Unit:
Cance

(® Unused
[@F:1]

Result

Position:

4 LC
4 [ pp MODE
4 ] PP_MODE Pro
il External Type

= R

Figure 218. Link axis variablesl Control method I

® Because we will use the official motion control library, we need to add it to the
390



project first.
® Right click [References) —click [Add library]

sJ

BilM) TIED

MAIN

Add libral

Placeholder

= PlcTask)
1 MAIN
U

DE Instance

Figure 219 Add library

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

ENE X
EREETEA N FHSEATES. &
28 ~
£ - Kinematics And Robotics
+ - NCT
= 3= PTP
Tc2 MC2 Beckhoff Automation GmbH
Tc2_NC Beckhoff Automation GmbH
=8 Tc3_MC2_AdvancedHoming Beckhoff Automation GmbH
v

eife o - fBE ELH

Figure 220 Select control motion library

® C(lick the created program in [POUs) , in the program section, right—click and select
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Insert Operation Block

FED/LD/IL i ) TwinCAT SAFE PLC HIM TIED Scope

TwinCAT RT (x6 ~ P B

MAIN

AxisNumber: RXIS BEF;

o ayc

END_VAR

Shift+F12

ts

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

enable command)

E=PN-IES X

TEEE 8

|MC_
EIM72AEE o
=F5 il

[£] Te2_Mca.Mc_MoveSuperimposed
[ff] Te2_MC2.MC_MoveVelocity

5] Te2_Mca.mc_overrideFilter

[ff] Te2_MCc2.MC_PhasingAbsolute
[ff] Te2_MC2.MC_PhasingRelative

E TcZ_MCZ.MC_PositioHW
Tc2_MC2.MC_Power

| Tc2_MC2.MC_PowerStepi
@ Tc2_MC2.MC_ReadActualPosii
Tc2_MC2.MC_ReadActualVelociy

Tc2_MC2.MC_ReadApplicationRequ -
: >
TESR E) R ~
M ®RIzisE) HBAEEW Oi@idar-Erialegms s, (n)
D)
FUNCTION_BLOCK MC_Power A
|Axis |AXIS_REF |VAR_IN_OUT |Reference to an axis
|Enable lBooL [VAR_INPUT |8
|Enable_Positive [BOOL [VAR_INPUT  |E
Enable_Megative BOOL |VAR_INPUT  [E v
FR5E HIH

Fig 222 Select function block
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® 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

LD/IL @D TwinCA LC By TRM e SN SHOW #EH)

Release ~ TwinCAT RT (x6 -

POU* & X TwinCAT Project2

1
EREEH:
MC_Power_0

MC Power POWER_DONE
ZixisNumber —H2xis Status ESD

Buay
hxisEnable Active

ﬂ ﬂ Enable Error
ErrorID
EnP
{| [} Enable Positive

EnN
111k
U/ L

Enable Negative
100 —{Override

MC_Aborting —BufferMode

—{Options

B AATES

4 MC MoveRelative 0
MC_MoveRelative

RxisNumber —|Axis Done [——
Busy
POWER_DONE Active
Execute CommandAborted

MAIN
ouU

251.2 —|Distance Error
25.12 —{Velocity ErrorID
25.12 —|Acceleration
2.512 —|Deceleraticn
—Jderk
MC Aborting —|BufferMode
—{Cptions

Figure 223 Point control routine

Tip: Because Beckhoff has many function blocks, the usage is similar, so I will not repeat
them here. For details, please refer to the official help document:

https://infosys. beckhoff. com/english. php?content=.. /content/1033/tcplclib tc2 stand
ard/9007199329144587. html&id=

2 Control method * II

The second method is to not use the functions in the Beckhoff motion control library, but
directly modify the PDO mapping data to achieve motion control. This method is slightly
different from the engineering setting process of method one. The following will start after
completing the configuration of the motor shaft.

® Right—click the mouse to select the program "POU(PRG) " written in [POUs]) and select

[Remove] .

Note: Select [Removel] instead of [Deletel] , if you select [Delete) , the POU program
file will be deleted completely

® Select the corresponding POU program task in[PlcTask (P1cTask) ], and then right—click
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— [Delete)] —0K

SCHE  REE WEN HAP)  EEE)  FBD/D/L  EAD) TwinCAT  TwinSAFE  PLC  EAM) TEM pe BHOMW)  FENH)
SRl T ] Release - TwinCATRT (x6 - P M. - & _

B =

EeE=s o2 pour TwinCAT Project? MAIN

-
RN
H MC_Power_0
WC Power BOWER_DONE
ax1sNumper —<{Bxis - status {is)
Busy [
AxisEnable Active -
F— ——{Enab1e Error -
ErrorID

EnP

—— [——{Enebie Positive

EnN
—1 [——fEneble Fegative
100 —{Override
MC_Aborting —|BufferMode

—|options

I — P

MC MoveRelative O
MC_MoveRelative

tmc

E Instance

ZxisNumber —Haxis Done [——
Busy [~
Del
POWER_DONE Active -
Execute CommandAborted
251.2 —{Distence Error - Ctrl+Del
25.12 —Velocity ErroriD -

25.12 —|Acceleration

2.512 —|Deceleration
—|derk
MC_Eborting —{BufferMode
—oprions ; EER) Alt+Enter

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

operation
Note: After creating a new POU program, you need to re—create a new variable linked to
the corresponding axis number. Therefore, it is not difficult to find that the variable for
linking is best set as a global variable to avoid the need to repeatedly link the motor shaft.
® Open the PLC tree —right key [GVLs) — [Add) — [Global Variable List])
® Set the name of the variable list, click [Open]
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FBD/LD/IL  ¥&A(D) TwinCAT TwinSAFE PLC  HIM IED

se = TwinCATRT (x6 - P

MAIN = 5 3 > 1 x

Add £FEEFIS
@ oEFNEETENE

EFR:

[

POU...
L] MAIN (PR p POU for implici
L] PoUS (PI

Cirl+C
Cirl+V

Del

Alt+Enter

Shift+Alt+A

Figure 225 Add global variable list

® In order to add multiple axes in the future, set the axis parameters to an array of
AXIS REF type, and then click [Activate Configuration]) to activate the configuration,
and operate as before

S280E W mMEMPE &5 TwinCAT  TwinSAFE  PLC
sOMm) 2B
W Y- Release ~ TwinCATRT (x6 - P

GVL* & X POUS TwinCAT Project2 MAIN

| AxisMumber : ARRAY([0..15] OF AXIS_REF; |
END VAR

Figure 226 Add axis parameter group
® Seclect an address in the array to link to the axis, here select GVL.AxisNumber[0]
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HEE
sOm)

1 -

General

Link To I/0...

Link To PLC...

Axis Type:

Unit:

HMEN
EEI(H)

Settings

HR(P) TwinSAFE  PLC  EEAM)

Project2 + X MAIN

arameter Dynamics Online  Functions Coupling Compensation

rive 1 (2HSS458-EC)

CANopen DS402/Profile MDP 742 (e.g. EtherCA

Display (Only)
Opm

CPRNT = "

i< PLC Reference ('Axis 17

[IModulo

Position:

mber[0] (PP MODE | e
GWL.ArisMumber[1] [FP_MODE Instance)]
GYL AzizMumber[2] [PP_MODE Instance)
GYL ArisMumber[3] [PP_MODE Instance]
GYL AzizMumber[4] [PP_MODE Instance]
GYL.AzizMumber[5] [PP_MODE Instance]
GYL.ARisMumber[6] [PF_MODE Instance)
GYL AzizMumber[7] [PP_MODE Instance)
GYL.AzisMumber[8] [PP_MODE Instance)]
GYL. AzizMumber[3] [PP_MODE Instance)
GWL.ArisMumber[10] [FP_MODE Instance]

Cancel

(® Unused
Dl

E=(g))

Figure 227 Link to corresponding axis number

Then we need to configure the PDO mapping, open [I/0) — [Devices) — [Device

HEE WAW

"0-&

General EtherCAT DC

Sync Manager:

Process Data  p|¢

2 (EtherCAT) = [Drive 1]—Click the tab[Process Datal—

TwinCAT  TwinSAFE PLC  EBA(M)

-

TEM

Startup CoE - Online Online

PD

Select one of the PDO indexes

ZE(H)

= (mA]

MAIN

Size  Type

128 Mbx...
256 Mbxin
17 Qutp...
29 Inputs

Flags

Index Size

TxPdoMapp!

TxPdoMapping
RxPdoMapping
RxPdoMapping
RxPdoMapping
RxPdoMapping

PDO Assignment (0x1C12):

PDO Content (0x1600):

0x1600
[Jox1601
ox1602
01603

Index Size Offs Default (h...
0x6040... 2.0 0.0
0x6060.. 1.0 2.0
x607A.. 4.0 3.0

0x60B8... 2.0 7.0

Mame
controlword
op_mode
target_position

Touch_probe_function

Download
PDO Assignment
[ PDO Configuration

Predefined PDO Assignment: (none)
Load PDO info from device

Sync Unit Assignment...

Name Online
& statusword
# op_mode_disp...

& actual_position

TR o et

Linked to
nStatel, nState2

Type Size In/fOut  User..
UINT 2.0

SINT 10

Input
Input nState5 . In . Inputs . ..

nDatalnd . In . Inputs ...

Input

Figure 228 Modify PDO
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® Delete [Delete] toremove the unnecessary object index, and insert [Insert] the
required object index

TwinCAT i B TED
TwinCAT RT (x6 ~ |

ou
General EtherCAT DC Process Data  Plc Startup CoE - Online  Online

Sync Manager: PDO List:

w
L=

Size Type Flags Index Size Name

128 Mbx. 0x1A00 29.0  TxPdoMapping
256  Mbxin 0x1A01 9.0 TxPdoMapping
17 OQutpu. 0x1A02 4.0 TxPdoMapping
29 Inputs 0x1A03 0.0 TxPdoMapping
0x1600 17.0 RxPdoMapping
0x1601  17.0 RxPdoMapping
0x1602 220  RxPdoMapping
Ox1603  17.0 RxPdoMapping

[ R R = =T =

PDO Assignment (Ox1C12): PDO Content (0x1600]):

Index Size Offs Mame Default (h...
CJox1601 .
Dloxis02 0x60B8... 2.0 7.0 Touch_psgbe function

[]0ox1603 Ox60FE:... 4.0 9.0
Ox60FE:... 4.0 bit_mask
Insert...

17.0 |
x| Delete. |
Download Predefined PDO Assignment: (none) Edr..

PDO Assignment

Mave Up 4 fa Mappin
Load PDO info from device o

PDO Configuration Move Down
Sync Unit Assignment...

Name Type Size InfOut Linked to
statusword UINT 2.0 Input nStatel, nState2
op_mode_disp.. SINT 1.0 Input nState5 . In . Inputs . ...
actual_position DINT 3 Input nDatalnl. In. Inputs ..

S T W i T _csic _cii_c

Figure 229 Modify PDO index
® fere we add the commonly used ones to the PDO mapping
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TwinCAT TwinSAFE PLC B i s #qOW #H
Release - TwinCAT RT (xi | 2

GVL

General EtherCAT DC Process Data Pl Startup CoE - Online  Online

Sync Manager: PDO List:

%)
[ =

Size Type Flags Index Size Name

128 Mbx.. 0x1A00 29.0 TxPdoMapping
256  Mbxin 0x1A01 9.0 TxPdoMapping
29 Outp... 0x1A02 4.0 TxPdoMapping
9 Inputs 0x1A03 0.0 TxPdoMapping
Ox1600 150 RxPdoMapping
0x1601  29.0 RxPdoMapping
0x1602 220 RxPdoMapping
0x1603  17.0 RxPdoMapping

o0 000 o o0

PDO Assignment (Ox1C12): PDO Content (0x1601):

Clox1600 Index Size Offs Name Default (h..
] 01601
OxI 502 Ox60FF... 4.0 targrt_velocity

[Jox1603 0x6087... 4.0 torque_slope

£AE + Intel

E

Fig 230 RxPDOMapping
® Then we add the corresponding output variable to the created POU program variable
list, and click [Activate Configuration] ] to activate the configuration

SEE WENM mWMEPE &£ FBD/LD/IL i TwinSAFE  PLC ) k = ) B0 FEEIH)
" d TwinCAT RT (x6 -

GVL

ControlWord AT2Q%:

4 OperationMode AT2Q*: SINT;
5 TargetPosition AT:Q*: DINT;
€ TargetVelocity AT%Q%: DINT;
7 TargetTorgque ATEQ*: INT;

g8 TorgqueSlope AT%QY: UDINT:
g ProfileVelocity AT%Q%: UDINT:
10 ProfileRcceleration AT$QY: UDINT;
11 ProfileDeceleration AT$QY: UDINT;

iz MotorEnable: BOOL;
13 STEP1: BOOL;

14 STEP2: BOOL;
15 TON 1: TON;
1€ tmp: DINT; i DUTs

17 TON_0: TON; b [ GVLs

STEP3: BOOL; & POUs

STEP4: BOOL: ] MAIN )
TON_2: TON; ] POU S (PRG)
R_TRIG_O: R_TRIG:

STEP5: BOOL:
3 PP_MC
4 Lf pP_MODE |

b Wl PICT:

b PlcT:

Figure 231 Add output variable
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® Then we need to link the PDO mapped variables to the PLC program variables

® Open [I1/0) — [Devices) — [Device 2(EtherCAT)Y — [Drive 1] — [RxPdoMapping]
—(Click on one of the PDO indexes—click [Linked to] —Select the corresponding PLC
output variable—click [0K]

TwinCAT  TwinSAFE PLC ERMy TIEmM T(N) BEOw) FEEIH)
6 - b K. -

EEEE n TwinCAT Project2 & X POU
=

Variable Flags Online

Name: |coﬂtro|w0rd

Type: |UINT

Group: RxPdoMapping Size:
Address: 71 (Oxd; M Attach Variable controlward [Output)

Search: Show Yariables

E (2 Uzed and unused

Comment: = [ Exclude dizabled !
Exclude other Devices oMappin
Exclude same Image 5 op_mode
> OB 5135714.0, UINT [2.0] bow Tooltips a

[ 5ot by sddre

[] Show Variable Groups

Show Yarable Types

[ Matching Type

Matching Size

&l Types
Array Mode

Offsets

[ Continuaus

1 Show Dialog

“Yariable Mame ¢ Comment [ ] 3
/| Hand over . P B InfoData

3¢ [ Take over 4 *L Mappinags

TIE8
.

Figure 232 Link to output variable
® [ink the required PDO mapping variables, write the program, and then click [Activate
Configuration] toactivate the configuration — [OK] toactivate — [O0K] toenter
the operating mode
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YH

FBD/LD/IL i inCAT  TwinSAFE C 1 ) #Ow  #EIH)
TwinCAT RT (x6 - . B
GVL
ControlWord
4 OperationMode
5 TargetPosition
€ TargetVelocity AT:Q': DINT:
7 TargetTorque
E TorqueSlope -
2 BrofilsWelociny ATE04: TIDTNT: > =
1]
MotorEnable MOVE MOVE MOVE MOVE STEP1
[ EN  ENO EN  ENO EN  ENO EN  ENO {is]
164#0f — —ControlWord x—1 — OperationMode 1000 — —Profilehecceleration 4000 — [~ ProfileVelocity
MOVE
EN ENO|
1000 — —ProfileDeceleration
2 TON_1
STEPL MOVE MOVE TON MOVE
I EN  END IN  ENO| I Q EN  ENO
20000 — —TargetPosition 16#5F — [~ ControlWord ET- 16#4F — [~ ControlWord
T#4MS —

Fig. 233 Enter running mode

® (lick [PLC] — select [Login to] — continue to download [YES]

&=HE WENY) NEE i i i BiMI TBOD i sOW EEH
B-am - W e _ Wind

ControlWord AT3Q%: UINT:
OperationMode AT3Q%: SINT;
TargetPosition AT30*: DINT:
TargetVelocity AT:Q*: DINT;
TargetTorque AT3Q%: INT;

MotorEnable

nn
L}

1640f — — ControlWord — Operatig

tion

—TargetPosition

TwinCAT PLC Control

. gjﬁa Port_B51 FiFTE IR ETwinCAT Project?r « HEBGRRHHETHID

Details. ..

Figure 234 Confirm to continue downloading

® click [PLC)Y —select [start]
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WENV) mEPE) i S, cC B IED

(E)
8- m e

R

EZESE & POUS [Online] & x GVL

TwinCAT_Project2ZPP_MODEPOU S
=
% ControlWord
4 OperationMode
# TargetPosition

MotorEnable

L

— [}
1640f — |- ControlWord [0 ] 1—

Z
STEF1

_ﬂD“

- TargetPosition [0 ]

AL + Intell

Fig. 235 Start PLC

® Then, the user can start to run the written program
m TWinGAT B

HE  RHE

EFEEsE 7 POU S [Online] & X
TwinCAT_Project2.PP_MODEPOU_S
=ER
& ControlWord
# OperationMode
& TargetPosition

MotorEn g

-TargetPosition [ @ |

#2=0 | A==0| @r20 £EE + Intelli

=]

Figure 236 Running the program
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EtherCAT communication operation routine based on Inovance

controller

This routine will use the AM600 controller of Incheon and the 2DM542-EC of Jiemeikang
Electromechanical as an object to explain the operation of EtherCAT communication.

» Add slave device description file

® Open programming software InoProShop—Tools—Device Library

& IncProshopV1.3.2)

K#EHMIE!&THEX EHO  REh
5 t‘i'li.?i

£ -
TreoPreishop T
< oProShop(V1.3.2)
=Hrptng LS
BEy.
IR
=) NEETE
= HETHT

H MPLchiTRIA.-

Figure 237 Open the device library

® Installation—Install slave device description file

X EEE *

{uB (L) |System Repository ~ YRR (E)..
(D:APLCANOVANCE\InoProShop\CODESYS\Repository\Devices)

TR EEE W
ERERETHASTRENTHS.. | vendor |<2HHEH> vl

e (D).

=i LR hes fEr
* [ zmiE /
=i pLC

! @ SoftMotionlEZh

+ [ mipmes

Figure 238 Install device description file
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® Sclect XML file—Open

X mmneEt

« - 4 > HFEJE » software (E)) » Ether CATIEE » XML « O EBERML

|0 v HETEE =~ ™ @
e ~ oz : ExaE s S
R =] JMC_DRI\-’E_LO.me 2019/3/9 17:35 XML 2 478 KB

#@ CneDrive

O el

= 05 (C)

- install (D)

- software (E:) e

STHFE(N): | IMC_DRIVE_1.0.xml

~ |EtherCAT XMLSSEARS «
o || ms |

Figure 239 Select XML file

® After successful opening, the "Uninstall" button will no longer be dim

@ eEE X
fiB(L): | System Repository v iEEREE.
{D:\PLCAINOVANCE\InoProShop\CODESYS\Repository\Devices)
T E AN () _ -
[EFESE T ST RERS a0, | Vendor: |<Smpltmm> o | =E-
=& A ENE (W)
i (] [2omsaz EC =i
=-§_1 shenzhen Just Motion Control Electromechanics Co,.ltd - 2HSS Slaves
- [ 2ss4s8£C
[ 2HssassE£C 9
€< #*
= [ £ \Ether CATIZFE OMC_DRIVE_1.0.%ml
- € Device "2HS5858-EC" installed to device repository.
- € Device "2H35458-EC" installed to device repository,
& Device "2DM542-EC" installed to device repository,

Figure 240 Successful installation
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» Create a project

® C(lick New Project

" InoProShop(V1.3.2)

T e T# wiE T @t T8 BO
I | 25 .

~ 0 XM

= HFIRETH
M MPLChITHTRE..

stfll
1:1:;|-
H

Figure 241 New InoProShop project

® Select "Standard Project" and determine the location and name of the EtherCAT project

B wrIe X
par.y (9] iR (D
= = (=2 -
""" 00 e | no¥ance | no¥ance Inevance |novance
vi{0.0.9.10)  v{0.0.9.10) v{0.09.7 % v({0.09.7)7
AME0DOTIE  amMs10THE EIAMEDOTFE RIAME1DTIE
TRETRE
[(B&—18% « — AR — 1 TiEFRLC PREEITH |
EFRN): | EthercATHIFE |
fE Lk |E:‘|.E1.her CATIE R V|E:}
wWE | mH
Figure 242 New standard project
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® Sclect the device and programming language used, click OK

wELE

- RS MTHE
-$2FEPLC PRG, ERINTIEEANES
-BI TS, B2002 i F—FIEFPLC_PRG
- S| ST RN IR T ST -

HERIRHIRTETE - FOSHEEETREATET S

wE D)

AMB00-CPU1608TP/TM (Shenzhen Inovance Control Technology) A

PLC_PRGTE: RLEEELD)

——

BLA

Figure 243 Determining the device and programming language

» Add device
® Double—click Network Configuration—>click PLC—check

ﬁ Ether CAT.project” - InoProShop(V1.3.2)
It HE UE IE WE R Ed I8 B0 A
AEE IS oo s RBXI MG T

| BE > B X ||
=5 Ether CAT =
=[] Device (AMEOD-CPU1508TP/TN)

%@ Network Configuration X

NEE s | @ SAEDSITE

EtherCAT master

SAGsDIE (@ SAECTIH | @ BoE @ @i

e
s Im|

Geaxo

Q@ Device Diagnosis
—|§>€ Metwork Configuration I
E,i EtherCAT Config
&P LocalBus Config
= 8l pLc iBsg
=i} Application
i EzEs
B pLC_PRG (PRG)
- B 1EmE
=% MairTask
8] ETHERCAT EtherCAT Task
& pLC_PRG
" SoftMation General Axis Pool
; ! HIGH_SPEED_IO {High Speed IO Madule)
[W] ETHERCAT (EtherCAT Master)

[ Modbus Fif

1
[]Modbus =3

[] CANopen ik

YEthernet
[ ModbusTCP Fif

JfEtherCAT

Figure 244 Add EtherCAT master
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® Find ‘’ ShenZhen Justmotion comtrol’ ’ under the network device list on the right,
double—click the slave station to be added.

% Network Configuration X |
(fEEs (e e byEs o es | @ SADSKE 1 SAGSDME (@ SAECTYH | @ Hok &

o A
w- ¥ can]
- BN
= Ethercat
-l AM&00_0B0BETHE _1.2.1
-l AMBE00_1616ETHE_1.2.1
EtherCAT -] AMB00_EtherCAT_Slave
-] AMB00-2HCE_1.0.4.0
-fil] AMSD0-4PME_1.0.4.0
-l AME00-RTU-ECTA(L 1)
--ffll ES810N_ECAT v1.1
- fill] 15620N_ECAT v2.6.5
-] 15810_1Axis_V1.00
-] 15810_2Axis_v2.00
-l 5V510M_ECAT vi.1.2
-l 5v820_3Axis_v3.00
-] Svaz0_saxis_v4.00
SRS ]
-7 Shenzhen Just Motion C
—=ip [l 2DM542 EC

Figure 245 Add slave device
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® Find the added slave station under the left device — right click to add CIA 402AIXS

B EcherCAT Config
W Locaius Config
= B e B4
= £} Application
i EwEs
- ) pic_prc (PRE)
- @ Erme
= g ManTask
&) ETHERCAT EtherCAT Task
& pLc_prs
" SoftMobon Ganeral Axis Foal

- B e+ SPEED IO (righ Speed 10 Maduie)

Figure 246 Add 402 axis
7 Ether CAT.project” - InaProShop(V1.3.2)
T EE OWE TE wE g BT I8 B0 Em

o ; Network Configuration x [ [f] _2oMs42EC |
=) Ether cAT e Eul T B ks | @ SAEDSTE [ SAGSDIE [E] SAECTTHE |

ETHERCAT EtherCAT _Task
@ PLC_PRG
"% SoftMotion General Axis Pool
_l HIGH_SPEED_IO (High Speed 10 Module)
=[] ETHERCAT (EtherCAT Master)
- 2DM542_EC (2DM542-EC)
B avis (is)
_2HS5458_EC (2HS5458-EC)
w Axis_1 (Axis)

Figure 247 402 axis added
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» Parameter setting

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

¥ WE WA IR WmE M Wl IR B0 %
G-I AT AT X
EBE

V' _2pmsa2 EC X

Ether CAT

g i =
= [ Device (AMB00-CPU 1608TP/TI) *lﬂﬁ m JJ:_ _ . st Ethercn'f"'
@ Device Diagnosis / e CRat: £ : [EE b .
= %% Network Canfiguration EtherCATHENE 1001 = [ Frigs
$ EthercaT Config putstict] L BN
£ LocalBus Config . R
= B pLc =g e AEDC DCSynchron -
= %p;t;;g EtherCaT J/OBAS] =] B #ru s
(=it .
w0:
¥ pLc_PrG PRE) i i _
- @ asme il
_@g;m“ B! @BEEERAN  |x1 o [aooo I RemeE s
{3 ETHERCAT EtherCAT Task [@)::1=74 o 3 BfuRtE (=)
& pLc_pre ——
! G 1
& softMotion General Axis Pool Ha e
H 6 _spEED 10 (High Speed 10 Module) i il " : . i
= (W] ETHER.CAT (EtherCAT Master) REERAEN (k1 4000 = JEIHRRE] tis)

= [ 2oMs42 EC (20M542-6C) — = =
PP avis (i)
= [ 2vss458_EC (2Hs5458-60) | EiieE

9 as_1 (axis) | DCRF B IEH]

= [ _zsssss EC (Hs5858-£0) E=liL
B s _2 (aais) e
A

[OF 2
O FERIEESIE (ADO 0x0012)

H At (=)

B
SRR A pc

1001 =2

B 5EIRD (ADO 0x0134)

HiE= (2= ADO (+753#H) 160 =

Figure 248 Enable expert settings

® Check PDO allocation and PDO configuration under

expert process data

2 Ether CAT.project’ - InoProShop(V1.3.2)

I B WE IR WE EE Bl TR &0 b
SN~ AR Rl = - O i | 8
e v @ x| % neworkconfiguraton
=31 Ether cAT = u
= [ Device (AME00-CPU108TRfTN) e
@ Device Diagnosis SRR
= B Network Configuration
H EthercAT Config poci it
B LocaBus Config .
= Bl rci®E el
=3 Application EtherCAT 1/OBRSH
i s
[ pLc_PRG (PRG) s
= frnmE
= g MairTask =2
] ETHERCAT EtherCAT Task
& pic_PrG

" SoftMotion General Axis Pool
[  HiGH_SPEED IO (Hih Speed 10 Madule)
=[] ETHERCAT (Ether CAT Master)
=) _2DM542 EC (20M542EC)
B s (axis)
=[] _zss4ss_Ec (Hss458-£C)
B s _1 (xis)
= [ _zrssass_ec (2ssas8EC)

B s _2 (Axis)

¥

Vi 2052 5C x| axs

FEEIEE: 4 b (A E X
M b m=E PDOBIF:
0 o B =3 Foh EER e SM
1 o EFERA [fE=e00 17.0 BPdoMapping W z
16%1601 17.0 RxPdoMapping
3 TE TN 1621602 22.0 RePdoMapping
1621603 17.0 RxPdoMapping
165100 28.0 TePdoMapping M 3
1651801 9.0 TrPdaMapping
162102 44 TxpdaMapping
1621403 0.0 TepdoMapping
PDOSHER (16#1C12) ¢ B, (FE XM * EB 8 TB
PDO PIZ (16%1600)
=l Fubh A SR il
1621602 [F=evmm 20 00 cantrlword UNT
1621503 16=5060:00 10 20 op_mode SINT
166074:00 40 3.0 target_position DT
166088:00 20 7.0 Touch_probe_fundion unT
16260FE:01 40 5.0 physical_outputs UDINT
16560FE:02 40 13.0 bit_mask UDINT
170

POOBEE

EENE FOOEE

Figure 249 Check PDO configuration
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® Double-click Axis—Under the unit conversion, find the number of pulses of one
revolution of the motor, and modify it to 16#FAO (subject to modification according
to the drive).

& Ether CAT.project” - InoProShop(V1.3.2)
it fE OME IE WE o Ed IE 'O &E

BeH &l $EBRE XM B 0 | &5 X
T - 0 X. %@ Nefworl.(-(:on-t’l.gura.ﬁon m _.2.DM542._.E-C. 4 Axis M 2
= 3] Ether caT =] = i
=[] Device (AM500-CPU 1608TR(TH) HELBRE | L= - —
@ Device Diagnosis BERELE ® [@F-== O Rk [@F 2= OE O mr
= @;@ Network Configuration ' - TIRIEES
& ethercaT config BaRihE [ E¥%Am
i} LocalBus Confi I e e e =
. @gﬁ’cj;‘; =i SoftMotoffBEENE : it s — B R fESHaAE —(1
= Q Application | %ﬂg_jDrive_EFC_GenericDSP‘mZ: o ® TEREE
i e | THSE Bt @)
- ¥ PLc_PrG (FrRG) s
- @ rsme : FL 4% — BRES fomd (1)
= MairTask R g (puise)= XTBENIEE (B TR )
| B
) ETHERCAT EtherCAT Task - _ THSRE
& pLC_PRG N
"3 SoftMotion General Axis Poal | O Rz,

I HIGH_SPEED_IO {High Speed IO Module)
=M ETHERCAT (EtherCAT Master)

IfsE | B —(3)
=[] _2pM542_EC (2DM542-EC)
B Avis (Axis) ks F 1 —{)
=[] _2Hss5458_EC (2H55458-EC)
2 W Axis_1 (Axis) Pt 2 A=) 1 —{5)
=@ ;;55:?8—?2;2“:585“@ HETEs A
XIS, XIS,

B — B HES FORE (1) e F ()

Bioihdh (pulse)= X PBINIEE (B T8k
THSEG)  ERIHE 6 E S

Figure 250 Setting the number of pulses for one revolution of the motor
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® Startup parameter—click to add

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

Add parameter of return to zero parameter

T WE VB IR WE Es Ed IR &0 e
bed &l [ R al=1 O | i | o X
BE - R x € Network Configuration [} _2DM542_EC x
= B Ether CAT = |l &
=[] Device (AM800-CPLI1608TP/TN) | L2 i HRE KW 8 L ¢ T
@ Device Diagnosis TSR T #51: 7551 &R =l KE  WESEE UER mEEE, BT T—T B
=% Network Configuration 1 16#6060:16500  Modes of Operation 8 E O B 0 Modes of Operation
& EthercaT Confia pukiaact] 2 16#60E0:16#00  Positive torque limit value 5000 16 F F 0
¥ Localsus Config | - 3 16#60EL:16¥00  Negative torque mit value 5000 % O ] 0
= Bl rc B8 BEhEH 4 16%607F:16%00  Max profile velocity 400000 32 ] (] 0
=} Application | EthercaT oBREH
i rEEs !
¥ pLc_PraG (PRG) s
- smE i
?@ =]
& MainTask |
(B ETHERCAT EtherCAT Task
& pLc_PRG

% oftVotion General Axis Pool
~ [l HueH_SPEED IO (tHigh Speed 10 Module)
= W] ETHERCAT (EtherCAT Master)
=i _2pMs42_EC (2DM542+EC)
B asic (axis)
=[] _2HSS458_EC (2HS5458-EC)
B axic 1 (axis)
= _2+ss8s8_EC (255858-EC)

B asic_2 (Axis)

® Find 6098 (zero return method), 6099 01 (zero return speed), 6099 02 (zero return

Figure 251 Add startup parameters

slow speed), 609A (zero return acceleration/deceleration) in the object catalog

MHEBEREFREER

#=3|: F&5| =& Lor A i ]
16#8085: 1600 quick_stop_dec RW UDINT 16#00000000
16=6086: 16500 motion_profie_type RwW UINT 1620000
1626087 16500 torque_slope R UDINT 1600000000
16#6038: 16200 Torgue_profile_type RW UINT 1640000

. 16=608F: 16200 position_encoder_resolution

"_' 16#8091: 16500 gear_ratio

+ - 16#6092: 1600 feed_constant
16#%6098: 16300 home_method RW USINT 16%00

= 16#6095: 16200 home_velocity

(16#01 home_switch_velocity RW DINT 16#00000000
116202 home_zero_velocty RwW DINT 16#00000050

16=609A: 16500 home_acceleration RwW UDINT 16200000000
16#60B0: 1600 Position_offset RwW UDINT 1600000000
16#60B1: 1600 Velocity_offset RW UDINT 1600000000

b=k home_method

F2|: 162 6038 = uEE: & % WE

+%8]: 16# 0 = ig: 0 e H1H

[ ===ihid] FTidh

Figure 252 Selection object dictionary
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» Set parameter of zero return

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

1686099[02] (slow return speed): 100 speed is 0.025rps

168609A (zero return acceleration/deceleration): 40000 speed is 10rps

%@ Network Configuration Gj _IDM542 EC X
a3k |dh b (o imEE W MR @ HEE 8 TR
e i1 =5: F=5 E= & GHEE  OEaE, EY nREE, NPT T R
1 16#6060: 16#00 Modes of Operation 3 3 F | 1] Modes of Operation
R EE 2 16¥60ED:16#00  Positive torgue limit value 5000 16 O O 0
e e 3 16#60E1: 16200 Megative torque limit value 5000 16 F .| 0
=t L :
4 16#607F:16#00  Max profile velocity 400000 32 O O 0
EtherCAT T/0BLS 5 16#6098: 16200 home_method 17 3 I | | 0
1 16#6093;16%01  home_switch_velocity 4000 32 'l al ]
W 7  16#6099:16%#02  home_zero_velodity 100 32 O O 0
g home_acceleration 40000 32 1 il a
BEE

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
([ J

= frher CAT.project” - InofroShopVii2)

ER MR wm T WG G ®d IR OO0 MED

Type,

.2

e H & - B AN 1 o < PRI EFEENSTT
o R | ) B
S e T P @ BIERFFAIPOU GE FRERN &)
] Cieve: (AMSOI-CPLILAOETRTH)
b Saceaiinaos wioE
B et Condiuraten
# emercar conky | mempr EFE ()
B Lecalus Contig :
g . 28 | sermencrmainz: Wt [PLC_2DM542
Wppbcation — | 3. Drvs £, GumencoH Yo
IJ_L mn IM HeBIT);
| ER@®
i O thigse(e)
& Pre— #JLEE'
& o=l .
& n-:!;_#.. ECIN(D:
o . e
g T St Mnager el LAY
e o,
o e S—
WmERNR.. ] FEFIIES M)
I Geaongy HEfABIEREILD)
s GEmE .
ot W O EH#(E):
A e, i 2 (R):
8 GHeREES-
@ R
e EES (0:
& . fHR4EEELD)
ﬂ mun — ———
M e
W FREES (EA
o TEWR..
Dyrou [ %@ | wma.

(S Thanee | (@ AR e

W RS

F1H

BLE

Figure 254 Create POU
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2 Add motion control instructions

Click Insert Operation Block to open the input assistant to add motion instructions.
(For specific instruction application, please refer to "AM600 Series Programmable Logic
Controller Programming Manual (Motion Control)")

¥ Ether CAT.project” - InoProShop(V1.3.2)
Mt e WME TI¥ WwFeD wE T Eid T &0 &b
BB EIGo $BREXIMY A%%k|E E-

(= & [ 41 10 v e or IF fF 8F 5F b e
BE v B X || 9 wNetworkConfiguraton fiF] PLC_2DM542 x
=) Ether CAT =iE ! MC_Power_2DM3542
[T Device (AMBDO-CPUI1G0ETR/TN) MC_ Power
@ Device Diagnosis [ Aais —= Aaxis Status
= %@ Network Configuration bRegulatorRealState |
£ EthercaT Config | GVL 2DM542 ENABLE bDriveStartRealState |
| [| I Enable Busy |—
E;.i LocalBus Config | d £ o
- B pic = § GVL_2DM542 ENABLET e |
=% Application H H bRegulatorOn
@ cv._oomsa2 GVL_2DM3542, ENABLE
@ cvL_2Hss4ss ﬂ H bDriveStart
@ cVL_2Hsssss |
i EzEs 2 MC_Reset_2DMS42
=
B PLC_20M542 PRG) MC Reset
] pLC_2Hs5458 (PRE) Al —= Roxis Done|——
] pLC_2Hss858 (PRE) GVL_20M3542 RSET Busy —
- (@ rpme ] Heots L
ErrorlD|—
= @ MainTask

8] ETHERCAT.EtherCAT Task
i pLC_2DM542

Lo

MC_Stop_2DM542

] PLC_2HSS458 . MC_Stop
] pLC_2HSS85E Axis —=]Axis Done ——
: w GVL_2DM3542.5TOP Busy |
‘% SoftMotion General Axis Pool HP H L Eitoe]

I HIGH_SPEED_IO (High Speed 10 Module) GVL_2DM542.Deceleration — Deceleration ErrorlD—
= [MB] ETHERCAT (EtherCAT Master) —Jerk

=[] _20M542_EC (2DM542-EC)

W Axis (Axis) 4 MC_Home 2D 542
= MC_Home
B Axis —= Aoris Done ———
= GVL 2DM542.Home Busy —
By HPH Execute CommandAborted —
— Position Errori—
ErrorlD —

L

MC_MoveAbsolute 2DM542 1
MC _MoveAbsolute

Axis —= Anis Done ——
GVL 20M542 Absolute 1 Busy |
HPH Execute Commandiborted |—
GVL_2DM542 Positiont — Position Error—
GVL_2DM542.Velocityl — Velocity ErroriD —

GWL_2DM542.Acceleration — Acceleration
GVL_2DM542.Deceleration — Deceleration
:D POUs \-ﬁ gl —Jerk

B BreaEEERE | (B B8 oiEe. 0E, s | )

£ >

Figure 255 Motion control module
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=N ES

NARE %Al
ThaEER a EfF =i o= M
EEEE +-{} loDrvEthercatlib A T0DrvEthercAT, -
FRF = {} sM3_Basic 3 SM3 Basic, 4.2.2
iR {ERF + % IE:I DataTypes
+ -1 Drivelnterface
= D rous
+ fI:‘.': Commissioning
+ I[j DriveBasic
i & File Motion control additional instructions
i + - Managers
=22 PLCopen Master-slave linkage function block
; - %2 additional
+ -I2) Master/Slave Function Blods
s -[22 single fxis Function Blods
+ [ SimpleTest ¥
< >
EE Sin 5
gle axis control function block
W T35 i FER W) B ERE ERSA, (n)

Figure 256 Function block

® The routine used is to control single—axis instructions

HEARFE X
THEgEE #5
it - E=H == Wz »
EHRIER + -2 Master/Slave Function Blods
E§EF = ﬁsingleAxisFun:tionB\odcs
SERIRIERT Fart1
; MC_AccelerationProfik
- [E] me_nan
; MC_Home
MC_MoveAbsolute
- [E1 MC_Moveadditive
- [E] MC_MoveRelative
> MC_MoveSuperImposed
: MC_MoveVelocity
: MC_PositionProfile
MC_Power
- [E] MC_ReadActualPosition
i YT _
A 4amE
[l =[] HAEEW BidwRTiEeERG A (n)
ST (D)
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3 Add task configuration

® Double—click MainTask—Add Call

i HRE OME IR W®E EE Ml IR B0 %E

S~ = A= | #h O i | o8
| BE >~ & X|| P¢ NetworkConfiguratn  [[¥] PLC_2OM542 [ fgh GVL_2DMS42 & MainTask x
=15 Ether CAT x| BE

= Devics (AME00-CPU1608TR/TN)
Q. Device Diagnosis

(o) |0

=-%£ Network Configuration ey BNEF X
5 EthercaT Config - o
=3 v &
Hb LocalBus Config : Bl sxum 29
~ Bl pcizg ST 43 - =& L]
= € application e =- &} Application
@ ow_omsa2 ] pLC_2DM
@ on_zssass B (i t#200ms}: 4] pLC_2HSSass
@z Erer—
REE: 1 =
i) s
| ok EINER | * BiEA o ssh
POU
ETHERCAT Ether CAT Task
ETHERCAT Ether CAT Task PLC_2DMS542
& pLc_2oMs42 PLC_2HSS458
&) pLc_oHssass PLC_2HSS858
&) pLc_2Hssass
"% SoftMotion General Axis Pool
B rieH SPEED 10 (High Speed 10 Module) AsianE
= [BB] ETHERCAT (EtherCAT Master)
=[{J _2oms42_EC (2DM542-EC) M BTG RN R W) ide R EREEHEN (o)
B s (o) g0} ]
] PROGRAM PLC_2HS5858
P axis_1 (ds) =
= [ _2sses8_EC (2HSS858-EC)
B Axis_2 (axis)
WE B
Figure 258 Add task configuration
4 Login to download and debug the program
) Scan the master device
EL = # X[ netmorkconfguatn ' (i Device x
= B EthercaT S || p— [ R
= pevice (AMs00-CPU 1608TP /T I TR i ZERARES
. Device Diagnasis ) /
=@ Network Configuration | o)
3 EthercaT Config EiSTER
B LocalBus Config | .
= Bl ricigsg = —_— . @ ®
=0 Application e R
@ cw_omsez semaE %
@ cuL_2+ssass PLCINE 2
@ cuL_Hssass LRITHIES IR
) s P = g Gateway-1(43Hi.) FEE: aERE
PLC_2DM542 (PRG) o [@ Ams00-cPU1608TP [0000.D058] ey HE
PLC_2HS5458 (PRG) IP-Address:
PLC_2HSS858 (PRG) FLE localhost
- @ rpmE
= % MainTask HE 1"::;:
48] ETHERCAT EtherCAT Task EEE
PLC_2DM542 ENE:
) = H3
& pLc_2Hssa58 b e
4] pLC_2Hs5858
58

"3 Softotion General Axis Pool
[  HicH_SPEED IO (ich Speed 10 Moduie)
=-[B] ETHERCAT (EtherCAT Master)
= [ _20M543_EC (DM542£C)
B suds (Aods)
= [ _255456_EC (2HSS458-EC)
B axis_t (Audis)
= [ _2s5856_EC (2HSS858-EC)

P axis_2 (xis)

Figure 259 Scanning the master device
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L Login—Start

¥ Ether CAT.project® - InoProShop(V1.3.2)

Nt E OWE I¥ wpFee wE OEE OET I8 B0 AR

B H &l | @b 85 4% % 7% | e T o[y

& ¥ & X :__,'%_g Network Configuration iF] PLC_2D 2 X
=5 Ether CAT

=3 []] Device GZEHH (AMB00-CPU1608TP/TN)
@ Device Diagnosis
= @)@ Metwork Configuration
E} EtherCAT Config
ﬁ} LocalBus Config
=Bl pLc B85
=} Application [{Z1F]
@ GvL_20M542
@ GVL_2HS5458
@ GvL_2Hss58
i) ==es
B¥ PLC_2DM542 (PREG)
[ PLC_2HS5458 (PRE)
~HF] PLC_2Hss858 (PRG)
- @ remE
= @ MainTask
-] ETHERCAT.EtherCAT Task
- pLC_2DM542
&) PLC_2H55458
] PLC_2Hs5858
SoftMotion General Axis Pool

%
i l HIGH_SPEED_IO {High Speed IO Module)

Device Application.PLC_2DM542

1 MC Power 2DM542

Axis —fixis

GVL_2DM542.ENABLE
D"— fnable

GVL_ 2DM542.ENABLET
HD Il
i

GVL 2DM542.ENABLE

ik

RegulatorOn

{RRriveStart

MC Power

bRegulatorRealState
bDriveStartRealState

Status

Busy:
Error
ErrorlDf—

SMC MO E..

= MC_Reset 2DM542

MC_Reset
Ao —= Axis
GVL_2DM542.RSET

&,

Execute

Done
Busy
Error

| FALSE |
ErrorlD — [sMC NOE._

Auis =
GVL_2DM542.5TOP

=l

® Figure 260 Log in to the device

® The connection status between the slave station and the

[#& - 1 x
=15 Ether cAT >
=75 ] Devies [E{26T] (AMS00-CPU1E0STR/TH)

- Device Diagnosis
= %@ MNetwork Configuration
E,i EtherCAT Config
L,i LocalBus Config
=Bl pciBg
=1} Application [3fT]
@ cv._oms4z
@ cvL_2Hssass
@ cvi_Hssass
i) =mes
¥ PLC_2DM542 (PRG)
-9 PLC_aHs5458 (PRE)
¥ PLC_2HSS858 (PRG)
- rEmE
=-g8 MairTask
(8] ETHERCAT.EtherCAT Task
& pLC_2DM542
& pLC_2Hss458
& PLC_2Hs5358
"2 SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed I0 Module)
=+ [M] ETHERCAT (EtherCAT Master)
=3[ _pM542_EC (2DM542-EC)

w Axis (Axis)

MC_Stop_2DM542
MC Stop

His Done
Busy
Fxerite Error

master station

Figure 261 Master—slave connection status
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5 Enable device

GVL 2DM542 ENABLE

MC Power 2DM542

GVL 2DM542. ENABLE1

GVL 2DM542 ENABLE

6 Back to zero mode

GVL 2DM542.Home
151

U1l

7 Position mode

® Absolute positioning

MC_Power
A‘-.:is —Hﬁ'l.xis StEtLIS W
bRegulatorRealState
bOriveStartRealState b=
Enable Busy |=
Error
E 10—
bRegulatorCn rror
bDriveStart
Figure 262 Enabling device
MC_Home_2DM542
MC Home
Axis —=8 Ais Done —JINrg—
Busy -

Execute CommandAborted f=

—Position Error jm

ErrorlD — [smc MO E_

Figure 263 Back to zero mode
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MC_MoveAbsolute_2DM542 1
MC MoveAbsolute
Axis —= Axis Done —JNEH—
GVL_2DM542.Absolute_1 Busy =
HEIE Execute CommandAborted jm
GVL_2DM542.Position1 50 |—{Position Error = YK
GVL_2DM542.Velocity1 10 |—{Velocity ErrorlD — [SMC NO E
GVL_2DM542.Acceleration 100 {Acceleration
GVL_2DM542.Deceleration 100 {Deceleration
| ) —{Jerk
[ shortest |—{Direction
Figure 264 Position mode
® Relative positioning
o
MC MoveRelative 2DM542 1
MC MoveRelative
Axis —=Axis Done —JINEg—
GVL_2DM542 Relative 1 RNl FALSE
HHH Eiiciits: CommandAborted = TS
GVL 2DM542 Positiond 50 —{Distance Error = TGS
GVL 2DM3542 Velocityl 0 | Velocity S
GVL 2DM542.Acceleration 100 — Acceleration
GVL_2DM342.Deceleration 100 —Deceleration
0 | —Jerk
(] Figure 265 Relative positioning
8 Speed mode
WC MoveVelocity 2DM3542 1
MC_MoveVelocity
i —= Axis InVelocity —m—
GVL_2DM542 Velocity 1 Busy = JEINES:
H H EXECLI'II:E CDr‘r‘rmﬂndAbDErted o
GVL_2DM542 Velocityl 10 —{Velocity K=
GVL 2DM542.Acceleration 100 |—|Acceleration ErroriD—
GVL 2DM542.Deceleration 100 —Deceleration
0 —Jerk
current | — Direction
Figure 266 Speed mode
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GVL_2DM542.Forward

MC Jog_2DM542

i1

GVL_2DM542.Backward

i,

GVL_2DM542 Velocity

MC Jog
Hads — = Axis
CommandA
JogForward
JogBackward

Velocity

GVL_2DM542.Acceleration 100 | (Acceleration
GVL_2DM3542.Deceleration [ 100 |—|Deceleration

9 Alarm reset

Busy

borted = VIS
Error
Errorld |— [spmc MO E.

%

[0 ] -lerk

Figure 267 JOG mode

MC_Reset_2DM542

Baxie —= Aadis

GVL_2DM 542 R5ET

N-11
IJIE|IJ Execute

MC _Reset

Done —FIER—
Busy -
Error = NE

ErrorlD— [smc NO E.. |

10 Stop the device

GVL_ 2DM542.5TOP

Figure 268 alarm reset

MC_Stop_2DM542

13l

MC Stop
Aaie —= Axis Done
Busy
Execute Error

GVL_2DM542.Deceleration [ 100 |—{Deceleration ErroriD
- : u

lerk

%

FALSE
FALSE
— [BME NG E -

I 1
I
]

=
]

Figure 269 Stop device
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EtherCAT communication operation routine based on Omron

controller

Description file of installation equipment

Open Omron programming software Sysmac Studio—>New Project—Create

Sysmac Studic - ] X

oo

e
e IEEk ECATHIT

aw T IEQ) o o

pzz =3

E =il

4 EETIEEQ
AL
= EFAW

Figure 270 New Sysmac project
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® Double-click EtherCAT in the configuration and settings — right—click the
device — click to display the ESI library

[ B EcATHE - new Controller 0 - Sysmac Studio - ] *

[1 Terminal Coupler
ervo Drives

I Frequency Inverter

= Digital IO

= Analog 10

= Encoder Input

el it et : il = :
BAMEHBENEAFTINERO DCFEMEE = S D NX-ECC202 Rev:1 2
LI NX-ECC203 Rev:1 4

ﬂ RB8D-1SNOTH-ECT Rev:1.*

[] REBD-1SNOTL-ECT Rev:1.1

2 o
DHARHREL EI RBAD-1SNO2H-ECT Revil.!

[] e ishoaLct Revts
= Rl 1 it
suEEERE® 2z | || [Ro heaL scr et
EHENSITH [ RE8D-1SNOGF-ECT Rev:1.1
BHFAESEI0SE
SRS,

I I 1.2
' {4457 : OMRON Corpe
31§ : EtherCAT Coupler

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

B esi= - m| X

Omron 3G3AX-MX2-ECT
Omron 3G3AX-RX-ECT
Omron CHW-ECToc
Omron E3NW-ECT
Omron E3X-ECT
Omron EJTN-HFUC-ECT
Omron FH-xo000-100
Omron FO-MS12x-x-EC
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 R88D-1SNOTH-ECT
Omron RESD-15NO1L-ECT
Omron R88D-1SMNO2H-ECT
2L-ECT
Omron R88D-1SN04H-ECT
Omron RESD-15NO4L-ECT
Omron R88D-1SNOGF-ECT
Omron R88D-1SNOSH-ECT
Omron R88D-1SN10F-ECT
Omron REED-15N10H-ECT
Omron RB8D-1SN15F-ECT

SR ke— i, SEbasEci R, SASREREN/HE
B E s TFETEHR RS,

s DoDoEDoDDEoDoDoOooDOoDEoDoDEoDEoOoDOoOE

Fig. 272 Click "This Folder"
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® Put the device description file of JMC ECAT series into this folder — then close

Omron programming software

| |£| + | UserEsiFiles = O e
pil = == == @
W ERIEE - x . 2 HEES - @ geF - HemEE
[ sRtess it £ 20mm - S Sz
#HE EME B EeE FE e e
¥ Srfese T gEzie B -
8 FE Eabay E
1 <« Sysmac Studio » [0DeviceProfiles » EsiFiles » UserEsiFiles w 0 EBE"Use., 0
= - EEGE: == S
st CEEAE -
B Deskiop 3 1 ImMc_2HsS v1.21 2019/1/21 14:07  XMLITH 318 KB
4 T8 »
B o »
= B8R -
O #
Ether CAT
IMCEEER R
VMMORE
SR ERErGiE,
F2 Nimalenes ¥ € >
14ME  #5149AE 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

i EmmmEes T < ¥ cemms =
A BE > HIEE > FIEF Internet » FIEEEIES A ~| o b= =1
= FHEEHIRS

SRS EEEANSEEEHEEEE
e BRI IPva i TSR
ERERRERE XMC2.4G HIEER: Internet 1Pv6 =5 FoFAEEAER

AFRE = il WLAN (XMC2.4G) T ===

=imadiEk o1:12:31
B HEME  FoSsmEEE = 1000 Mbps
ZAFARRES f==3 W Sk P,
SR /
dw eEsmER .
BEEE. BT VPN S SSSEoBmE, S _
. L
(= Posmms = k-t;‘ S
s a5, =2,
HoEa: 828 I o
Sraw || swe
SEsE
Internet EIR
Windows Defender Fniis Eilte)
Windows Mobile i@
Tores .
-

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

controller
g | Internet HiUkE 4 (TCP/IPv4) Ei% X
M = =
SR WMERETEHTE, UALENSHER P28, S, FESHA

. BEGEESNEEIESN IP 2E.
5 Realtek PCle GbE Family Controller

EE(0).. O STEE P IEHHO)

kel S

I Microsoft FsEE A 1P HEkD): | 192 . 168 . 250 . 2 |
T3 Microsoft RIEEAINTEAETEINIEE '

T Qos FEEE FRIEREU): | 255.255.255. 0 |
& Internet HHUARZ 4 (TCP/IPv4)

O . Microsoft M SERS RS B [192.168.250 . 1 |
4 Microsoft LLDP #HNEERRER

2 Internet HMUAEZE 6 (TCP/IPvE) SFEEE DNS FEESTEHHD)

= - v w
. SEEEENSTRRTES Ry T Teu——
SEN).. S8 BER EE DRy I

=53 £ DNS BES20): | . |

BRI Internet MY, ZMUESNA- SRS, B

FREFRGED SR RS HEE. \

OEHEEIEU SHN)..

Figure 275 Set IP address

» Omron software configuration

1. Open project

® Open Omron programming software—Open project—Open the ECAT routine just created

[ sysmac Studio

o
P FEIEN)

4 EERREQ
VA
[>-Reaar}

(=] mc

BT 2019/1/26 9:1317
BESHEIE 2019/1/269:13:18
=23

HExD) HF(©Q)

Figure 276 Open project
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2 Communication settings

® (Controller—Communication Settings

Bl ECATEHE - new_Controller 0 - Sysmac Studic - m) x

1 Terminal Coupler
[ Servo Drives
2 Frequency Inverter
S Digital ID

L[]
s
Wi

POOTEREIR : = = Analog 1O

= Encoder Input

EI MX-ECC203 Rev:1.4
[] REBD-1SNOTH-ECT Rew:1."

1L-ECT Rev:1.1

Figure 277 Communication settings

® Select Ethernet communication

B E=es — m] ®

: e SRR RN .
@ use-EiEE
O Ethemnet-EiSEE
@ USE EEEE
@ Ethernet-HubiEE
© sk, ENTFERREE,
W USB-EEEE
|ES| Ethernet- Bk
W USB- TR
M Ethernet-HubistE

v iZREIPHEiE
feEInEIPHEE.

e
USEE{EEL  EthernetE{EMGT
—————

¥ &I
K s EFID.

v IS E]
B E SRR YR,
2 [

Figure 278 Select Ethernet communication
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3 Scanning equipment

® Online—Double—click EtherCAT in the configuration and settings—Right—click on the
main device—Compare and merge with the physical network configuration

Bl ECATSIR - new Controller 0 - Sysmac Studio - o X

Sl Corien
[ Servo Drives

Has 3
23 = | ’ il D NX-ECC202 Rev:
D NX-ECC203 Rev:1.4
EI R88D-1SNOTH-ECT Rev:1.’

RETREER, = noan s

BAMEHRT S W)
| STERmEEMmEE

BRNEESEOSN) - B xR

SFRBE/IRHERG i | wE o
SEx~RESR) ERR/ALM
SxaENK)

BESIE

Figure 279 Comparison and merge with physical network configuration

® Apply physical network configuration

EEER SRS A = O X

Trsiith Sysmac S iokﬁﬁﬁgﬁ'ﬁ T thhl R RS

= .szt’z‘ﬁ

E 2HSS458-EC Rev:0x201810 N | 1:2HES458-E...

Lo
Bl e R T SRR S,

Figure 280 Applied physical network configuration
® (Click Apply
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TiaztiishtiSysmac Studio LAIRIESIRE

TEE

MRS
R ST PR A S R Sysmac Studio HEIFIESECEE?

el R ER BT ST R AR S,

Figure 281 Click Apply

AR HARTAT - o x
T35t ISysmac Studio HOPUEISE e e v

EODT

Sl b Rt E IR AN B ol W Vel Rl | - OHSSASB-E.. | PUAR | 1:2HSS458-E..

4 LRETMENSEER)

e SRR T IR R AR,

Figure 282 Application effect

4 Axis parameter setting

Offline—Motion control axis—Axis setting—>Add—Motion control axis
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B ECATHE - new_Controller 0 - Sysmac Studic . o *

I, —
I"J'I_;

'new_C'ontroller_O ~

5 1-.¢,~ EC Bl 03 1 - [ Terminal Coupler
2HSS458-EC Revx20181011 2HSS458-EC [1 Servo Drive
3 es
z 2HSS458-EC

3 Fre Inverte
2HSS458-EC Rev0x20181011 _ s, g Py st

™ Analog 10

= Encoder Input

u THREE
=W GX-JCOB(IN,X2,X3) Main d

GOFEO2 RxPdoM.. GX-ICOB(X4 X5,X6) Sub-de
Dbefe04 1:00 TxPdaM... i
: 0+6061:00 TxPdoM... I T X
PO B0610 TAIAL. GX-JCO6-H{IN2,X3) Main
0508300 TedoM.., el o :
(EORADND TePrdeabd... E X-JC06- H{A\‘LEK.),XG) Sub-

E CIW-ECT21 Revi1.0

BEMEEEE

ﬂ ENMN-HFUC-ECT Rev:1.0

I:l GX-ILMOBC Rev:1.0

Shenzhen Just

Figure 283 Add motion control axis

5 Axis assignment

double click MC Axis000 — axis basic setting

axis number: JMC driver’ s communication axis number
axis using: the axis is used

axis type: servo axis

output equipment 1: the relevant driver’ s name
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ECATHE - new_Controller_0 - Sysmac Studio i m} x
|+ v aa a|l24<umia

wEEAE
\ Thees
- B

#
A MCUES B BRI SR,
SEESE, EEAEGT
T ATIRE S SRR ST

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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TheeEse
BEHEHREEESE)
* 1. Controlword
* 3. Target position
5. Target velocity
7. Target torque
9. Max profile Veloaity
11. Modes of operation
15. Pasitive torque limit value
16. Negative torgue limit value
21. Touch probe function

B\ (REEERE)

22, Statusword

23. Position actual value

24, Velocity actual value

25, Torque actual value

27, Modes of operation display
40. Touch probe status

41, Touch probe pos1 pos value
42, Touch probe pos2 pos value
43, Error code

45, Status of Encoder’s Input Slave
46. Reference Position for csp

Fig 285 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

B, [puise] = G FHIUDINT]

ISR T EEa Al e (i)

Fig 286 Unit conversion settings
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8 Home 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.

v ESEEAE
EEErE [EEEEEAON |
ESEAES EFRETEA v |
ESERRasn E5E V] ERATE RS (R
Esesish [Bm v SRS R

[EEERES
AHEETEN
IEFR{AEA
TRFREAEA

MESERESREETE

MR AESONFR

MESEESIE AR

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 ———— Asis}—RC_AxisD00
MC_Axis000.DrvStatus.... =HE
| | |~ Enable Status
Busy|— &4 &5
Error— &4 S
ErrodD |— & A 355
1 ElEheEsR
MC_Home
ME_Axis000— Axis Axis —MC_AxisD00 e =
EE HE=ass
{1} Execute Done O
Busy|—- A S
CommandAbarted [— £ &55
Eror|— &4 255
ErrornD— A S
2 EFTERT

MC_MoveAbsolute

MC_AxisD00— Axis —— Axis —=MC_Axis000

=g
}T I Execute Done
B#5{=1— Position Busy|— & A 22
EFEE— Velocity Active|— &4 5

hiEEEE— Acceleration CommandAborted |— &4 Z55

FEE— Deceleration Errorf— &iA &5
EAFElerk ErmorlD|— &4 &5

_eMC_DIRECTION#_m...— Direction

57/ FE— BufferMode

Figure 288 Program control
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» On—-line running

After all configuration and programming are completed, switch to online status.

Use the synchronization function to compare the difference between the controller program
and the current program, and then decide whether to download.

You can also download the current program directly, or upload the program in the
controller.

EtherCAT communication operation example based on
CoDeSys

» Install device description file

® Open programming software (use CODESYS here) =Tool—Device—Install

——— ———m — — - B — _ — — R e ——mmmm -y

° ‘\\“
T ORE WME I8 R®F TS AT

5 & b5 =
B | % ams X
{FE/(L):  SystemRepository - e Pv| | HREEE(E)..
(C:\ProgramData\CODESYS\Devices
RRMREELG:
[EFEEEPRASTRENFAS . | Vendor |<SRHEE> > 4 (D
28 Hum  EE 15
+ Eluvigs
+ [ rLc
+ & softMotiondEzh
+ (@ mipse
%% D) rous
R o
BUE— T W U U TR T SRR TR EART 7

Figure 289 Install device description file
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® JInstall the master station and slave station device

description files separately

» EEEEEt

r v A > |EEfE » file () » CODESYS » Ether CATHHE

FtEig FET

'S . - -

» ¢@ OneDrive = fE B ER E-Siil|

v O prefs Nj IMC_2HSS V1.2 2018/12/20 18:22 XML 30§
== | PC5M-MC100EC.devdesc 2018/12/10 15:59
§ ELps
> [ Desktop

- install

D)

> Software (E:)
b - file (F)

S

Figure 290

L

XML =i

e

v U] | m=ether cATAE P

SEE(ND: | PCSM-MC100EC.devdesc

® VWaiting it’ s installed automatically

. EtherCAT XMLizEEFESEY ~
17O s

Install the master station and slave station device description files separately

ﬁ COCDESYS SoftMotion Win V3 x84

= aEk X
fuF (L) |System Repository | | mEasE.
{C:-‘l,ProgrémDaté‘n,CUDESYS'n,Devices]l
TR ANEE R () I
[EFERETRASTHENTHR.. | Vendor | <2mmE> vi ZHE(D-..
£ 44T Al EEW
[0 copesvs softMotion Win v3 35 - Smart Software Solutions GmbH =

35 - Smart Software Solutions GrbH

[ |pcsmmcinoec

| Shenzhen VMMORE CTRL. TECH.CO, L

ﬁ CODESYS Control RTE W3
£

35 - Smart Software Solutions GmbH %
>

= €% F:\CODESYS'\Ether CATHIIE \PCEM-MC 100EC. devdesc. xml
- € Device "PC5M-MC100EC" installed to device repository.

Shenzhen VMIMORE CT

EMEE D).

Figure 291

install automatically
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Pt

X EEE

{uB (L) | System Repository
{C:\ProgramData\CODESYS\Devices)

RELE ().

TR ER ()
[FERE R TENERE.. | Vedor |<2EfEm>

=7
: = 4 Shenzhen Just Motion Contral Electromechanics Co,.ltd - 2HSS Slaves
e |2Hs5458-EC
[ ssass£c
'J:' [l STOEBER ANTRIEBSTECHNIK GmbH Co. K5 - Antriebe
<

= €% F:\CODESYS\Ether CATHEIE\IMC_2H55 V1. 2.5ml
o ¥ Device "2HS58538-EC" installed to device repository,

- € Device "2H55453-EC" installed to device repository.

T (D...
3 ()

i_—__;L!J
AT o

Figure 292 after installing

» Create a project

' CODESYS = O X
T ORE WA TE W3 EE OER I8 B0 4
el & b A B ke

i

E {TRIESH
[ MPchITHIHR..

BErpfh T 5 =E

Fig 293 Create CODESYS project
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B FELR
A2 (0 N RO
..... 3 18 ¥ 1
..... 3 \ =N LE -“ 9

mETE GHEEl T#EH FATE

e

L iE i
S2ET

I

(BE—1EE « — " EAB—EREEPLC_PREEITHE |

RN |Eﬂ'|er CAT{IRE| |

s (L |c:‘users‘»,zm1\Deskmp1r:ODE5v5\.Eﬂ-.er CAT " |

.

Figure 294 create a standard project

select device and programming language

wELRE

Il

HEETRHERTETRE - FoSHEFETREATET S

-AEiEwE MTEEE
-32FFPLC PRG, ERINTIEEMES
- B 15, S2002 A —3EFPLC_PRG
- S| A S TR IR AR R TR -

1BE Dk

PLC_PRGTE:

PC5M-MC100EC (Shenzhen VMMORE CTRL.TECH.CO, LTD.)

CODESYS Contral RTE V3 {35 - Smart Software Solutions GmbH)
CODESYS Contral RTE W3 x64 (35 - Smart Software Solutions GmbH)
CODESYS Control Win V3 (35 - Smart Software Solutions GmbH)
CODESYS Contral Win V3 x84 (35 - Smart Software Solutions GmbH)
CODESYS HMI (35 - Smart Software Solutions GmbH)

CODESYS SoftMotion RTE V3 (35 - Smart Software Solutions GmbH)
CODESYS Softmation RTE V3 k64 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win VW3 (35 - Smart Software Solutions GmbH)

CODESYS SoftMation Win V3 x64 (35 - Smart Software Solutions GmbH

Figure 295 select device
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» Add device

® Device (PC5M-MC100EC)
EtherCAT Master SoftMotion — add device — close

right

click — add device —

inE

=5 AmEr
=[] Device, C)
- BifeLc 815
= ﬁ Application
i) EEEs
f7 PLc_PRG (PRE)
- @ asme
= é’} MainTask
: & pLC_PRG
{ 'a. SoftMotion General Axis Pool

ZEE [ Pous

EEEEETT

[ E=mas

EF: |Eﬂ1erCAT_Masher_SoFH“10ﬁon

EhiE:

® Dithnin &

ERAIEE hieE O PR

[EFESE R STRENEAR.. | HOH: [<a@eems v

=
_.ﬂi

MirEs
‘AN CANbus
D,-ﬁ Ethercat

= o E i

S e ik

[ EthercaT Master 35 - Smart Software Solutions GmbH ~ 3.5.11.0  EtherCa”

[ [ethercaT Master SoftMotion | 35 - Smart Software Solutions GmbH ~ 3.5.110  EtherCay

= EthernatlP

- Kl Modbus

# Profibus
¥ Profinet IO
S sErRcos I

B L AGEELE

< »
wEARE O ErAERE (REEz [0 Eﬁ?ﬁ?ﬁ%
m F¥: EtherCAT Master SoftMotion
EEH: 35 -Smart Software Solutions GmbH
#: =3 -
&&: 35100 ﬁ
63 €] ="
$Eik: EtherCAT Master SoftMotion
HER R EARFATEREN
Device
@ (EHELITHE. SR EShSEPIEES— B TR 2
#H

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

([
add device — close
I * 1 X
=gl AmEr =
=-[{] Device (PCEMMC100EC)
= Bl pciBiE
- ‘@ Application
m EERE
¥ PLC_PRG (PRG)
- [ 1emE
=g MairTask
i @ EtherCAT Master_SoftMotio
: ] PLC_P
: ﬂ‘i EtherCAT_Master_SoftMotion (EtherCAT Mag
& SoftMotion Generaflifkis Poal
< >

|22 & | rous
[B HE - o) iR, o, oRHE |

EH:
EffE:
® s (@FrN: - iptinE O BERE
[EHiEEE & T EENERS. . | BB <2 PR
E=t
= [ mipzes
= u;jfEIharat
= oall Mhih
+- [ ifm electronic - ifm electronic EtherCAT Devices
+ [ Panasonic Corporation, Appliances Company - ASB
+--[ 4l Parker Hannifin - Parker Servo Drive 1M
+ [ Parker Hannifin - Parker Servo Drive 15
‘ [ shenzhen Just Motion Con ctromechanics Co,.ltd - 2HSS Slaves
i [f] 2vss4s8EC )B(
" [ 21ssassEC
‘: L.J STOEBER ANTRIEB HMIK GmbH Co. KI5 - Antriebe
' o |.. sI5Ds-DoubleAx_
S16-D6-SingleAx-FSoBy SoftMotion
S16-LD6-SingleAx-FSoE_SgftMation_Hires
S16-LD5-5ingleAx_SoftMoti
516-.D6-5ingledx_SoftMotion
516_106_Doubledx_FSoE_So
',, S16_LD6_DoubleAx_FSoE_SoftMo¥pon_Hires
< >
#ERHE [ BTElmE (RREE O BTdiEE
%
(i HF:  2HS5458-EC
EE@: Shenzhen Just Motion Control Electromechanics
#- 5 r
BEA&: Revision=16%20181011 §
W& HSS453EC LY
i : EtherCAT Slave imported from Slave XML: IMC_2HSS V1.
2HS55458-EC
HH Rk E I RFNFREEN
EtherCAT_Master_ SoftMotion
8 (TIHEOITHE, ERUESRERRES—BFTR )
A

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

' Softoton General A Po

|52 @ [yrou
(B e -0l os. oS |

Figure 298 add CiA402 axis of SoftMotion
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» Parameter setting

Double—-click 2HSS458 EC—Enable expert

[f] _2nssass_EC x

|1§}j§

i

ZhithE

| LT —

T HIIR
BehEd

EtherCAT [/ORLEF

® Check the PDO

EtherCATHE 1001 = [ =nid
P pEa
JEFEDC
BA 4000
& o:
BRREL
® BT
ORPEX o
[Eikiza
O BAREL
FHFErRE (k1 2000

DC-Synchron v

B4 BT A (os)

FEERESiE] (s
THuRTiE (1s2

x1 - [4000

e

FEEREEE (1s)
P {ufdiE (1s)

a4

AREEX '-'

BELE et
I DCEE BTl - ATEéAARi pc

L&A

RH

® %M

O BEFRAAIE (ADO 0x0012) I 1001

FHIEEIT (ADO 0x0134)

#HiEF (2

200 (+7=3##) 1B=0

Figure 299 Enable expert settings

allocation and PDO configuration in the
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[ _2nssass kc x|

Fiiid | EEEREE & 0 (4R X S
[r— M Sl R POOFI: _
0 0 HFERH =5l Fuh B fmE SM
AR 1 o GHERA [E%550 7.0 RaFdobapping W =
5 1671601 17.0 RxPdoMapping
RehEd 3 TN 1651602 22.0 RePdoMapping
o 1621603 17.0 RaPdoMapping
1651400 110 TxPdoMapping M 3
W 1621401 2.0 TPdoMapping
1651802 4.0 TedoMapping
=B 16¢1403 16.0 TxPdoMapping
PDOZE (1651C12) = dih ARE X 2 LB ¢ TH
] 1621600 PDO I (1621600):
] 16#1601 =5 Foh HE B #E
[ 1621502 T676040:00 20 00 controviord UINT
(] 1651503 1676060:00 10 20 op_mode SINT
162607A:00 40 3. target_positon DINT
1646088:00 20 7.0 Touch_probe_function UINT
16560FE:01 40 9.0 physical_outputs UDINT
16260FE:02 40 130 bit_mask UDINT
17.0
T#
ABBE 5 E A rFoomE MBI PoofEE

Figure 300 Expert process data

Double-click SM Drive GenericDSP402—SoftMotion: Zoom/Map—Change 16#10000 to
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_2HS5453 EC'4# SM_Drive_GenericDSP402 X
rFd

SoftMotiordfizh: EFERY

SoftMotiodE £ : 48R Abbt

SoftMotorfBEZhER : i

SM_Drive ETC_GenericDSP402: I/0

B
brE

==

L

BE <=8

BB < == i feitdE

ThE IS < == 2 RS

ARGt
=kl b
Hilh, 2
TS PoE=kiy it A
status word (in.wStatus\Word) 16#6041: 16300 "S%RIWD' UINT
actual position (diActPosition) 1646064 16400 "%ID1 'DINT
actual velocty (didctVelodty) 16#606C: 16200 " 1
actual torgue (wActTorque) 16#6077:16%00 " *
Modes of operation display (OF) 162606 1: 16500 '"%IB2 SINT
digital inputs (in.dwDigitallnputs) 16#60FD: 16#00 "%IDZ WDINT'
Touch Probe Status 16#6089: 16400 " "
Touch Probe 1rising edge 16#60BA: 16800 " ]
Touch Probe 1 faling edge 16#60B6: 16#00 " ™
Touch Probe 2 rising edage 16#60BC: 16#00 " i
Touch Probe 2 falling edge 16#60BD; 16200 " "
Following error {A&32) 16#60F4; 16400 " .
Hiki =
TEITRTE Mgy Hht #el
ControlWord {out.wControlWaord) 16#6040: 16500 "%QW0"  UINT
set position (diSetPosition) 16#607A:16#00 "%eQD1  'DINT
set velodty (diSetVelodty) 16#60FF; 1600 " i
set torgue (wSetTorgue) 16#6071: 16400 " N
Modes of operation (OF) 16#6060: 16 %00 '%QBZ  'SINT
Touch Probe Function 16#6088; 16500 "%QWS  "UINT'
Add velodty value 16#6081;16#00 " =
Add torgue value 16#60B2;: 16400 " N
Digital outputs (A637) 16#60FE: 16501 '%QD3  'UDINT'

Figure 301
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» Programming

1 Set homing parameter

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

[f] _2HSS458_EC X |

yot o EH0 AR XM ¢ LB s TB
[T— fr =31: 531 =t =1 wRE UEsE UEH mEEE, Mk
I ERiTEHIE > = =
. ____ i 16#6060:16%00  Modes of Operation 3 3 Fl |
TR ; .
. MESEFETEEEE
I Bzhzd
| ] = 37 ~
EtherCAT JORLET =31 7531 E=t [ =5 BE
16%6086:16200  motion_profile_type RW UINT 1620000
s 1646087:16500  torque_slope RV UDINT 16200000000
I s 16#6088:16#00 Torque_profie_type RW UINT 16#0000
| = +- 15#608F: 16500 position_encoder_resolution
+ - 16#6091:16=00 gear_ratio
+ - 16#6092:16%00 feed_constant
16#6098: 16500 home_method RW USINT 1600
= 16#6099:1600 home_velocity
S i16#01 home_switch_velodity RW DINT 1600000000
-~ 116#02 home_zero_velocity RW DINT 16#00000050
| 16#609A: 16200 home_acceleration RW UDINT 16200000000
16+60B0; 16500 Position_offset RW UDINT 16700000000
16#6061: 1600 Velodity_offset RW UDINT 1600000000
16%6082: 16500 Torgue_offset RW UDINT 1600000000 >
EFR home_method
ol we 0% O kw6 :
FFEl: 182 0 3| fE: o s O
==k FHEE

Fig 302 Add start parameter
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[T) _2nss458_EC x

| L i R X 6 LB 8 TB

g || & =3 F=31 ERR & kg WRsE UEDR MEER, BT T ER
it
I ¥ & i 16#6060; 16200 Modes of Operation 8 8 F | 1] Modes of Operation
AEAE
| BEhES

EtherCAT T/ORLE

Figure 303 Add object dictionary index

Add 60986099 [01], 609a — confirm
16#6098: homing type
1686099 01: homing speed
168609A: homing acc/dec velocity

| [ _anssass_ec x (] PLc_PRG

15 dhRhn (o UREE K MEE & EFE 8 TER
EIAE ir =5: F=5 EW =l fiE  NEsE WED MFEEE. MEkT T EE
i 16#6060: 1600 Modes of Operation 8 8 .| | 1] Modes of Operation
poEEEIE 2 | 16#6098:16#00  |home_method 0 3 O O 0
-3 | 16#6099:16#01  Jhome_switch_velodity 0 32 ] ] 0
Behs 4 16#6094: 16200 home_acceleration 0 3z (| (| 0

EtherCAT T/ORREE

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

443



([ _2nssass_Ec x [ pc_pre

v
EFIEHIR
THEEIR
BEhEE
EtherCAT [/ORLS]
s

=]

de TN RE K IR L T
T ESl: FE5I EfF & g WREE, WEE mEEE, NBT =T R
1 16#6060: 16200 Modes of Operation 3 8 El (.4 1] Modes of Operation
2 16#6098: 16500 home_method 1 ] Fl O 0
3 16#6099: 16201 home_switch_velocity | 4000 32 F F 0
4 16#600A: 16200 home_acceleration 40000 32 | FE 0

Figure 305

2 Homing procedure

MC Power: Axis enable command

MC Home: Axis home command

Execute the axis enable function first, and then execute the axis home
the zero return and the motor runs. After reaching the corresponding limit

Modify the value of an object

stops and the position is cleared to O.

HMC Power 1

SM Drive GenericDSP402z —5

GVI._ EtherCAT.Enable

=

GVL_EtherCAT.Enable

=

GVL_EtherCAT.Enable

=

SM Drive GenericDSP402 —5

GVL_EtherCAT.Home

=L

function to start
switch, the motor

MC Power
Axisg B Status
bRegulatorBealState
bDriveStartRealState
Enable Buay
Error
ErrorID
bERegulatorOn
bDriveStart
MC Home 1
MC Home
Axis & Done
Buay —
CommandRborted —
Execute Errori—
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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MC Fower_ 1

MC Power
SM Drive GenericDSP402 —Hawis - Status
bRegulatorRealState —
GVL_EtherCAT.Enable bDriveStartRealState —
HPH Eneble Busy —
FTEO T
GVL_EtherCAT.Enable ErrorID—
HPH bRegulatorOn
GVL_EtherCAT.Enable
HPH bDriveStart
MC_MoveAbsolute 1
MC Mowveibszolute
SM Drive GenericDSP402 —Anxis B Done
Busy —
GVL_EtherCAT.Absclute Commandiborted —

HPH Execute Error—
GVL_EtherCAT.Fosition —Position ErrorID —
GVL_EtherCAT.Velocity —{Velocity

GVL_EtherCAT.Acceleration —]Acceleration
GVL_EtherCAT.Deceleration —|Deceleration
—|Jerk
—|Direction
MC MoveRelative 1
MC MoveRelative
SM Drive GenericDS5P402 —nxis - Done
Busy —
GVL_EtherCAT.Relatiwve Commandiborted —

HPH Execute Error —
GVL_EtherCAT.Position —Distance ErrorID —
GVL_EtherCAT.Velocity Velocity

GVL_EtherCAT.Acceleration —jAcceleration
GVL_EtherCAT.Deceleration —{Deceleration
—Jerk

Fig 307 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_GenericDSPQG2—iiﬁxis - Status
bRegulatorRealState
GVL _EtherCAT.Enable bDriveStartReal State
HPH Enable Busy
Error
GVL_EtherCAT.Enable ErrorID
HPH bRegulatorOn
GVL_EtherCAT.Enable
HPH bliriveStart
MC MoveVelocity 1
MC MoveVelocity
5M_Drive_GenericD5P402-Jjﬁxis InVelocity
Busy
GVL_EtherCAT.Velcoccitymode Commandiborted
HPH Execute Error
GVL_EtherCAT.Velocity —|Velocity ErrorlD
GVL_EtherCAT.Acceleration —|Acceleration

GVL_EtherCAT.Deceleration —{Deceleration
—{Jerk
—|Direction

Fig 308 Speed mode
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SM Drive GenericD5P402

GVL_EtherCAT.JogForward

MC Jog 1

I

GVL_EtherCAT.JogBackward

1 [

GVL_EtherCAT.Rcceleration
GVL_EtherCAT.Deceleration

SM Drive GenericD5P402

GVL_EtherCAT.Stop

GVL_EtherCAT.Velocity —(Velocity

=

GVL_EtherCAT.Deceleration

MC Jog
—Hnxis - Busy ——
CommandAborted —
Errari—
JogForward ErrorTd—
JogBackward
—Acceleration
—Deceleration
—Jerk
MC Stop 1
MC Stop
—Hnxis B Done
Bugy —
Erraor —
Execute ErrorID —
—Deceleration
—derk
Fig 309 JOG mode

The position, speed, acceleration and deceleration used by the function blocks in
program can be set in global variables.
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[ _ssessEc [ PCPRG g GVL_EthercAT x|

= 2 VAR GLOBAL
3 Enable : BOOL :=FALSE;
4 Home : BOOL :=FRLSE;
5 fbsolute : BOOL :=FALSE;
& fbsolutel : BOOL :=FLLSE;
T Eelative : BOOL :=FALSE;

] Velocitymode : BOOL :=FRLSE;
] JogForward : BOOL :=FALSE:
1d JogBackward : BOOL :=FALSE;

11 Beset : BOOL :=FRLLSE;

12 Stop : BOOL :=FRLSE;

13

14 Position : LREAL

15 Positionl : LREAL :

16 Distance : LREAL

L7 Velocity : LEEAL

15 bAeceleration: LREAL :=1007
15 Deceleration: LREAL :=100;
24 ReadPosition : LEEAL;

21 BeadVelocity : LEEAL;

2z END VAR

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

» New Project

@ FewiN GRT

- TEp #Eu #Ew
DEEHEIC IR EECAUIBSRIIPALESEE.
TR
?ﬁ}| SmrE RN [

FPWIN GR7

=) Oﬂ#e

<EIEET N
31 EtherCAT. fox
T EtherCATL. fox

q OgrcsnREE

Fig 311 New FPWIN project
® Open the software FPWIN GR7—Project—=New—Select CPU Unit and Motion Control Unit
—0K
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Wl FPWIN GR7
CHEE EEu S=Ho

@9 VLB EECHAASTARNSIAFLEIEE,
L = I

%o | il &
...... E I
PLCHIEL R

P7
FP-X FP7 CPS31E
FP-XH FP7 CP531
FP-X0 FP7 CPS4E
FP SIGMA FP7 CPS3E
FPOH FP7 CP53
FPOR. FP7CP521
FP2
FP25H
MigrRise

Fig 312 Select CPU unit and motion control unit
® C(Configure I/0 mapping

W =58 - FPWIN GRY - [PB1]
A THep SEe =RERe Eo BTy Bfe 8y Bko 150 EHNo 20w e

.___l 4 2 F  FPES0. HEERSES M
cPUI B EE ... CPUBIERE ——
%0 | SEFes I e - YoRMEASE —
E Ea0FEmEEY). HMSscuids j—
=5 RBAEFSSE] EE ; -
E-@8 PLCIFPT CPSA1E] LFRREGEEL M. e LaNiaE
3 B2 N i%a== o] FPEFmEE
HITPEFIm=E
= ets=={/}
s Etherlet/IPiRE
_ 3
508 ST
| ofT8 1PBIOF)
L —ERERTE

Fig 313 Configure 1/0 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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o Slot No. 1 "Product Number" — enter the unit selection, select the unit type and
unit name
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Fig 316 Select complete
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Set the parameters of the shaft by CMI software

1 New Project

® Open the software ,Control Motion Integrator—new create

Control Motion Integrator
HHE) S8E DR FHEO @D SHE BEH)

D% _ iB@_ Me_ P ide 2

| szt v I x

- IEEFSE] Control Motion Integrator x
HEE
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N aa
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Fig 317 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

o

Control Motion Integrator
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Fig 318 Select Motion Control Unit
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® Whether the axis should be interpolated; if necessary, please add the axis to the
interpolation group, if not, directly confirm

Control o
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DB EH Gl ik (P g T

to
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| k- = hd
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Fig 319 Interpolation group

2 Add ESI file

® Double—click EtherCAT communication settings
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Fig 320 EtherCATCommunication settings

® Enter into EtherCAT Configurator—>Press the file —ESI manage
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Fig 321 ESI manage
® (Click the file to add
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Fig 323 Open XML file
® Add successfully
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Fig 324 add XML succeed
3 Add Slave

Add slaves, you can manually add, you can also scan to add. Scan to add, add directly
click EtherCAT network scan.

® Add manually: Click Add from the slave — select the axis model, the number of axes
— 0K
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Fig 326 Set the number of slaves

® Add completed
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4 Shaft parameters setting

® Double—click the axis parameter setting in the file tree

Control Motion Integrator
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Fig 328 Axis parameter setting
Only a few simple parameters of axis 1 are set below, which can operate normally.

461




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.

SBTHRIE * «
148 248
RNEE Pipulss ﬂ Pipules u
B4t M 1 1
B35 BRI 1 1
CH/ oS ETEE C:OMAE+ 1 amEs. cnkEamEsiEy A+ 2
BOFR AW 2 MEFSESEN N (v]
T ] el i :.“"ﬁ.:.i.?v'FE".%’sEﬁ! !
B+ BETE 0:Normal muﬁﬁiw | 1 Normal Close Elid) ]
Bmir- FETH 0:Normal Open (AM) B | i:¥ormal Close (3B, a2
PR e H: X B os=Ex 8
T (AR N-ES B === (]
LT TORET ¥ XM B === [w]
TR R 214 T4B3E4T J14T4EIELT
LR TRE 2147483848 —:.1‘-433515-
s u:FEE B =8 ]
WRMEHONDIE] (ms) 10 10/
s De LaylE®E (%) il o
Ry ] 2:FiiT B z-Fms ]
BT (pulee) 10000 10000
Y T () o a
ER®Y (palae) 10 10
SRR - BENE N:EM B === ]
ERER - BENTE () 500.0 £00.0
LW - THREYE X 8 ==x g
SIS - TENHNeE 0:0.1rpm B oo a3
SR - THRNTTS 5000 5000
FEED- REHETRE :BEsE:z (BEES EFumE B o:pocEE (WEEE + 28 [~ ]
ST O:Normal Open (NS ESEE ST cMorzal Open (M) [~]
WAEE- MR (v) 100 | 200
FUEOEE- SIRPOERIE (ma) we| 160/
BEEE- RiAh LM+ ) B SEEEe B B EE B
FAED - BimsEstial SECEETE, Boge 100 100
B - Birmdehs P BIRSET, EiTEE, Atipps 100 100
FAEE- S BES84000. s, 1000 1000
- EERT 100 100
BAEE - BESE o] 0

Fig 329 Setting example

5 Position parameter setting

® Double—click the position control setting in the file tree
Because our unit is set to pulse, the drive subdivision defaults to 4000, that is, the
value 4000 is one lap, and 200000 is 50 laps. For operation mode and control method, please
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refer to Chapter 5.3 of FP7 Motion Control Unit User Manual
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Fig 330 Position parameter setting

6 Download parameters

® (lick to download to the unit
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Figure 332 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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