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Basic explanation

® Thank you for purchasing XJNIE DS5C2 series servo driver products.

® This manual mainly introduces the product information of DS5C2 series servo driver and MS6
series servo motor.

® Before using the product, please read this manual carefully and connect the wires on the premise
of fully understanding the contents of the manual.

® Please deliver this manual to the end user.

This manual is suitable for the following users

Designer of servo system

Installation and wiring workers
Commissioning and servo debugging workers
Maintenance and inspection workers

Get the manual

® Please consult the supplier,agent and office who purchased the product.

Declaration of liability

® Although the contents of the manual have been carefully checked, errors are inevitable, and we
cannot guarantee complete consistency.

® We will often check the contents of the manual and make corrections in the subsequent
versions.We welcome your valuable comments.

® If there is any change to the contents introduced in the manual, please understand without
further notice.

Contact information

Tel: 400-885-0136
Fax: 0510-85111290
Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China

[ J
[ J
[ J
® DPostcode: 214072

WUXI XINJE ELECTRIC CO.,LTD.  Copyright

Without explicit written permission, this material and its contents shall not be copied, transmitted
or used, and the violator shall be liable for the losses caused. All rights provided in the patent
license and registration including utility module or design are reserved.
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Safety Precautions

Before using this product, please read this part carefully and operate after fully understanding the
use, safety and precautions of the product. Please connect the product correctly on the premise of
paying great attention to safety.

The problems that may arise during the use of the product are basically listed in the safety precautions,
and all are indicated by the two levels of attention and danger. For other unmentioned matters, please
follow the basic electrical operation rules.

/ . .. . ..
/ \ Caution When used incorrectly, there may be danger, moderate injury or minor injury, and
¢ g property loss.

I\ . . . . o
JE\ When used incorrectly, it may cause danger, personal casualties or serious injuries

y y Danger .
— as well as serious property losses.

/

/{/E\ Attention to product confirmation

/

1. Do not install damaged drives, drives that lack spare parts, or drives whose models do not meet the
requirements.

A

I\ .
/h\  Transportation and storage

)
()

1. Do not place or store in a place where the ambient temperature exceeds the storage temperature, the
relative humidity exceeds the storage humidity, the temperature difference is large, and the
condensation occurs.

2. Do not contact corrosive and combustible gases or places with much dust.

3. Do not place in a place with large vibration or impact that is directly transmitted to the servo driver.

4. 1t is strictly forbidden to hold the motor cable when handling.

Installation notes

1. It is strictly forbidden to place near flammable gas,otherwise it will cause fire.

2. Be sure to follow the installation direction requirements to prevent drive failure.

3. It is forbidden to expose the product to water, corrosive gases, flammable gases and other
substances,causing electric shock and fire hazards.

4. Before installing wiring, be sure to disconnect the power supply to prevent electric shock.

5. Do not touch the conductive part of the product directly, which may cause misoperation and
malfunction.

/N\
A Cautions for wiring

@

1. Please connect AC power to L/N, L1/L2/L3 or R/S/T on the dedicated power terminal of the driver.
Do not connect the output terminals U, V, W of the driver to the three-phase power supply.

2. Please connect the ground wire correctly. Poor grounding may cause electric shock. Please use 2
mm? wire to ground the ground terminal of the driver.

3. Please lock the fixed screw of the terminal, otherwise it may cause fire.

4. Be sure to disconnect all external power supply before wiring the driver.

5. Wiring, please ensure that the encode cable, power cable is loose, do not tighten, lest cable damage.




A Operation Cautions

1. Do not touch the rotating part of the motor after the driver is running.There is a danger of injury.

2. During the test run, please carry out the test run of the motor under the idle shaft state in order to
prevent the accidents,otherwise it may cause injury.

3. Please set appropriate parameters before operation, otherwise it may cause the machine out of
control or failure.

4. Please do not touch the radiator during operation. There is a risk of scalding.

5. Do not change the wiring when the power is on. There is a risk of injury.

6. Do not switch power frequently. If you need to switch power many times, please control it once in 2
minutes, otherwise the charging resistance of the driver may be damaged. Due to frequent switching,
the relay is energized before it is released, which may cause tripping.

\ Maintenance and inspection

1. Turn on and off the power supply by professionals.

2. It is strictly forbidden to use gasoline, acid, diluent and alkaline detergent to avoid shell damage or
discoloration.

3. If the driver is replaced, please transfer the parameters of the original driver to the new driver
before restarting the operation, otherwise mechanical damage or even personal injury will be caused.

4. It is strictly prohibited to change the wiring when the power is on, otherwise it will cause electric
shock or injury.

5. It is strictly forbidden to remove the servo motor during operation, otherwise electric shock or
injury may be caused.

6. It is strictly forbidden to touch the inside of servo driver and servo motor during operation,
otherwise electric shock or injury may be caused.

7. Do not touch the terminal within 10 minutes after the power is turned off, otherwise the residual
voltage may cause electric shock or injury.

Wiring attention

1. Do not cross the power line and the control signal line from the same pipeline, nor tie them
together. The power line and the control signal line are separated by more than 30 centimeters.

2. For signal wire and encoder (PG) feedback wire, please use multi stranded wire and multi-core
stranded overall shielded wire.

3. The longest signal input line is 3m, and the longest PG feedback line is 30m.

4. Please conduct wiring correctly and reliably, otherwise the motor will be out of control or failure,
and serious injury will be caused.

5. Tt is strictly forbidden to use it when the power supply is in poor condition or exceeds the specified
voltage variation range, otherwise it will cause mechanical damage.

6. Please take appropriate shielding measures when there is static electricity, strong electromagnetic
field, radiation, and nearby power lines.
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» » Confirmation on product arrival

After the product arrives, please confirm the integrity of the product in the following aspects.

Items

Notes

Does the product on arrival match the
specified model?

Please confirm according to the nameplate of servo
motor and servo unit.

Does the servomotor shaft rotate smoothly?

The servo motor shaft is normal if it can be turned
smoothly by hand. Servo motors with brakes, however,
cannot be turned manually.

Is there any damage?

Check the overall appearance, and check for damage or
scratches that may have occurred during shipping.

Are there any loose screws?

Check screws for looseness using a screwdrive.

Is the motor code the same with the code in
drive?

Check the motor code marked on the nameplates of the
servomotor and the parameter U3-70 on the servo
drive.

If any of the above is faulty or incorrect, contact Xinje or an authorized distributor.




1 Selection of servo system

1.1 Selection of servo driver
1.1.1 Model name

DS5 C2-2 PO - PTA- FS

Name Product name j
DS5 DSS5 series
Name Product type
C EtherCAT
Name Product version
2 High performance
Name | Rated voltage input
2 AC220V
4 AC380V

1.1.2 Description of each part
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s SIS LSS )

& & &
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0.1kW~7.5kW

i — Name | Optional function
FS STO
Empty | Without STO
Name | Encoder type
T Communication
NGt Rated output et Rated output
POWEr power
OP1 100W 2P6 2.6kW
0P4 400W 3P0 3kW
0P7 T50W 5P5 5.5kW
1PO kW 7P5 7.5kW
1P5 1.5kW 15P0 15kW
2P3 2.3kW
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0.1~0.75kW 1~3kW 5.5/7.5kW
The names of each part of the 0.1kW~7.5kW servo drive are as follows:
No. Name Explanation

L/N, L1/L2/L3, R/S/T
(1) Main circuit power input
terminal

circuit power supply:

supply;

Refer to driver nameplate rated voltage level input main

L/N: single-phase 220V main circuit power supply;
L1/L2/L3: single-phase/three-phase main circuit power

R/S/T: three-phase 380V main circuit power supply.

P+, D, C brake resistor
connection terminal

@

When using the built-in braking resistor, short-circuit the
P+ and D terminals, and disconnect the P+ and C;
When using an external braking resistor, remove the P+




and D short connection and connect the braking resistor
to the P+ and C terminals.
3) P+, P- bus terminal Driver bus terminal.
) U, V.’ W servo motor power Connect the servo motor phase U/V/W.
terminal
5) PE motor grounding terminal Connegt to the motor grounding terminal and perform
grounding treatment.
(6) Connect to external ground stakes for grounding
@ driver grounding terminal treatment,
Connect to the power grounding terminal and perform
grounding treatment.
7 Used to indicate that the bus capacitor is in a charged
state. When the indicator light is on, even if the main
CHARGE Bus voltage circuit power is turned off, there may still be charges in
indicator light the internal capacitors of the servo unit. Therefore, do
not touch the power terminal when the light is on to
avoid electric shock.
(8) CNO: input output terminals Input/output control signal terminals.
9 CN1: EtherCAT port EtherCAT communication ethernet cable port
(10) | CN2: encoder port Connect to the motor encoder terminal.
(11) CN3: RS232 port RS232 communication i.nterface, connected to the.v Servo
upper computer debugging software for communication.
(12) CN5: STO Safety function STO fgnction safety terminal, used for application'
terminal scenarios of safety functions, external safety function
signal access.
13 . . 5-digit 8-segment LED digital tube, used to display the
() Driver display pancl operiting stitus and pararrgleter settings of the sng(})].
(14) Wiring auxiliary buckle Useq for installation and wiring assistance of needle
terminals.

B 15kW servo driver

12)
(10)

(9)
11)

&p)
(8)

(6)

(5)

(4)

(3)

1

The names of each part of the 15kW servo drive are as follows:

No.

Name

Explanation

(1)

R/S/T main circuit power
supply input terminal

Refer to driver nameplate rated voltage level input main
circuit power supply:
R/S/T: three-phase 380V main circuit power supply.

)

U, V, W servo motor power
terminal

Connect the servo motor phase U/V/W.




3) Connect to the motor grounding terminal and perform
grounding treatment,

Connect to external ground stakes for grounding
treatment,

Connect to the power grounding terminal and perform
grounding treatment.

PE grounding terminal

@) P+, P- bus terminal Driver bus terminals.

5) . When using an external braking resistor, connect the
PB terminal . ; .
braking resistor to the P+ and PB terminals.
(6) CNO: input output terminals Input/output control signal terminals.
@) CN1: EtherCAT port EtherCAT communication ethernet cable port
®) CN2: encoder port Connect to the motor encoder terminal.
)} CN3: RS232 port RS232 communication i.nterface, connected to the.a seFvo
upper computer debugging software for communication.
1 . . -digit 8- LED digital isplay th
(10) Driver display panel 5 dlgl‘[. 8-segment digita tube., used to display the
operating status and parameter settings of the servo.
(11) Panel buttons Four p.anel operation buttons are used to view the
operation status and set parameters of the servo.
(12) Used to indicate that the bus capacitor is in a charged
state. When the indicator light is on, even if the main
PWR Bus voltage indicator circuit power is turned off, there may still be charges in
light the internal capacitors of the servo unit. Therefore, do

not touch the power terminal when the light is on to
avoid electric shock.

1.1.3 Performance specifiation

Servo unit DSS5C?2 series servo driver

Applicable encoder Standard: 19bit/23bit communication encoder

DS5C2-20Po-PTA: single phase/three phase AC200~240V, 50/60Hz
(If using single-phase 220V power supply, it is necessary to connect to L1

g PO Sy and L3, otherwise power failure will affect parameter memory)

DS5C2-40Po-PTA: Three phase AC380~440V, 50/60Hz

Control mode IGBT PWM Control Sine Wave Current Drive Method

Using Using ~ o
condition | temperature -10~+40°C
Storage 20460 °C
temperature
Env1.r qnment Below 90% RH (no condensation)
humidity
Vll?ratlon 4.9m/s?
resistance
. Not exceeding 1000m, please reduce the rating when exceeding 1000m (1%
Altitude . .
reduction for every 100m higher)

1.1.4 Electrical specification

. . Maximum | Power
Driver | Continuous output input Coolin
Driver model power output tp P Power supply &
(kW) it () current current method
A) A)
DS5C2-20P1-PTA 0.1 0.9 3.15 1.3 Single phase Self cooling
DS5C2-20P4-PTA 0.4 2.8 9.8 4 AC200~240V, Self cooling
DS5C2-20P7-PTA 0.75 4.8 16.8 5.5 50/60Hz Air cooling




. . Maximum Power
Driver | Continuous . ]
Driver model power output output nput Power supply Cloliicy
(kW) ) current current method
(A) (A)
DS5C2-21P0-PTA 1.0 6 18 9 Single Air cooling
DS5C2-21P5-PTA 1.5 8 20 9 phase/three-phase Air cooling
DS5C2-22P3-PTA 2.3 9 18 8 AC200~240V, Air cooling
DS5C2-22P6-PTA 2.6 10.5 29.93 10 50/60Hz Air cooling
DS5C2-41P0-PTA 1.0 3.2 9.6 2.6 Air cooling
DS5C2-41P5-PTA 1.5 5.5 13.75 2.6 Air cooling
DS5C2-42P3-PTA 2.3 8.5 21.75 6.8 Three-phase Air cooling
DS5C2-43P0-PTA 3.0 11 29.7 8 AC380~440V, Air cooling
DS5C2-45P5-PTA 55 20 50 16 50/60Hz Air cooling
DS5C2-47P5-PTA 7.5 25 62.5 20 Air cooling
DS5C2-415P0-PTA 15 35 87.5 30 Air cooling
1.2 Servo motor selection
1.2.1 Model name
B MS6 series motor
MS6S - 80CN 30BZ3 - 21P0
Neime ety Name | Rated output power
— 0P1 100W
MS6S Low inertia 0P 200W
MS6H High inertia oPa 100W
MS6G | Medium inertia 0P7 750W
1PO 1kW
Name Base no. 175 L5kW
40 40 base 2P3 2.3kW
60 60 base 2P6 2 6kW
80 80 base 3P0 KW
130 130 base Pl 1AW
180 180 base ps 5 5w
Name Encoder type 7P5 7.5kW
CN Smgle multl-tpm 1n one 19-bit
magnetic encoder Name Voltage level
TH Multi-turn 23-bit optical encoder 5 220V
Name | Rated speed(rpm) 4 380V
15 1500 Name Motor connector
20 2000 2 Aviation plug
25 2500 3 Waterproof connector
30 3000 4 Waterproof connector to amp
plug
Name Motor shaft Name Brake
A Keyed, without oil seal, with threaded hole - No brake
B Keyed, With oil seal, with threaded hole Z With brake
C No Key, Without oil seal, with threaded hole
D No Key, With oil seal, with threaded hole
E Special shaft specifications (length, diameter, etc.)




At present, the selection of encoder types for DS5C2 series servo adaptation is only a
combination of CN and TH!

1.2.2 Description of each part

B 40/60/80 base motor

Installation flange surface

Encoder cable connector

Power cable connector

(brake motor with brake)
Encoder

Installation screw through-hole

Output shaft

B 130/180 base motor

Installation flange surface

Encoder cable connector

Power cable comnector

(brake motor with brake)
Encoder

Tnstallation screw through-hole

Output shaft

1.2.3 Axial force and radial force

Axial

direction
Bna;e 40ST | 60ST | 80ST | 100ST | 110ST | 130ST | 180ST | 220ST/265ST
Axial
e 54N 74N 147N | <200N | 250N | 300N | 400N <500N
1}2;10121 78N 245N | 392N 500N | 500N | 600N | 800N 1000N




1.3 Cable selection

1.3.1 Encoder cable

Name | Length (m) | Name | Length (m)
02 2 03 3
05 5 08 8
10 10 12 12
16 16 20 20
25 25 30 30

Name | Battery box
B | With battery box

BM | With battery box
M Without battery
box

Name Plug type

T Thread buckle

Name Cable type
CP Encoder cable
Name Cable type
T High flexibility
G High flexibility and oil
resistance
- Normal
Name Plug type
SE B3 positive outlet plug
SF B3 reverse outlet plug
SC 10-core small aviation plug
SL 15-core aviation plug
ZDL Direct plug-in aviation plug
1.3.2 Power cable
C
Name Cable type

CM Power cable-no brake

CMB | Power cable-with brake

Buckle

fT—

(1]

Name Cable type
T High flexibility
G High flexibility and oil
resistance
- Normal
Name Motor plug type
E B3 positive outlet plug
F B3 reverse outlet plug
L 4-core small aviation plug
XL 4-core medium aviation
plug
D 4-core O shape plug

Name | Length (m) | Name | Length (m)
02 2 03 3
05 5 08 8
10 10 12 12
16 16 20 20
25 25 30 30
Name Driver side terminal
A/B Needle terminal (drive side)
T Thread waterproof (motor side)
R U-shaped /O-shaped terminal (drive
side)
i Wire diameter
(mm?)
03 0.3
05 0.5
15 1.5
20 2.0
60 6.0




1.3.3 EtherCAT communication cable

JC-CB -

1
L

Name Cable type

JC EtherCAT communication cable
Name Plug type

CB CatSe

Name | Length (m)
0P2 0.2
0P3 03
0P5 0.5

1 1
3 3
5 5

Note: At present, the length of communication cables is 0.2 m, 0.3 m, 0.5 m, 1 m, 3 m, 5 m, 10 m, 20 m.

1.3.4 Connection cable of driver and motor

B Encoder cable interface

(1) Pin definition of encoder on servo driver side

Pin definition

No. Name No. Name
1 5V 4 /
2 GND 5 485-A
7.5kW and below 3 / 6 485-B
No. Name No. Name
1 Temperature sensor 6 GND
2 Temperature sensor 7 /
3 485-B 8 5V
4 485-A 9 /
5 Shield wire ) )
11kW and up
(2) Cable connection of encoder on motor side
Motor model Connector pins Interface pin definition
No. Name
3 o[l +Jo Z 1 5V
| / i 9 / i 2 GND
1 af; | : 3 BAT+
MS6-40, 60, 80 base B3 motor —torg) 1 3 ! n BAL
Positive outlet reverse outlet 5 485-A
(user’s view) 6 485-B
7 Shielding layer
No. Name
1 /
2 5V
3 GND
@ @0 @ 4 485-A
5 485-B
MS6-130 base B2 motor G ® ® @ 5 Battery ©
® ® ® 7 Battery -
8 /
9 /
10 Shielding wire




Z
o
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Name
Shielding wire
/
485-B
485-A
/
GND
Battery -
5V
Battery +
10-15 /

Name
Shielding wire
/

485-B
485-A
/

GND
Battery -
5V
Battery +

10-13 /
14 Temperature -
15 Temperature +

MS6-180 base B2 motor

)

z
o

XA NN | |W(N|—

MS6-200 base B2 motor

]

Battery box description:

(1) The encoder including the cable definition of battery +, battery- is for the absolute motor, and the non-absolute
motor cable has no such pin.

(2) Only the cable of absolute value motor has external battery box, which contains a 3.6V/2.7Ah large capacity
battery, and has the function of replacing batteries when power off. The using life is more than two years. Please
refer to chapter 5.2 for battery replacing.

At present, the length of encoder cables is 2 meters, 3 meters, 5 meters, 8 meters, 10
meters, 12 meters, 16 meters, 20 meters, 25 meters, 30 meters, 35 meters, 40 meters, 45
meters, and 50 meters.




B Powerc

(1) Pin definition of power cable on servo driver side (Needle terminals are installed and wired using random

able

buckles)
Motor model Connector appearance Interface pin definition
Color Name
Red U
White \Y
Black \\%
MS6-40, 60, 80 base motor Yellow
green PE
Blue BK+
Brown BK-
Color Name
Brown U
Black \Y
Blue \Y
MS6-130 base motor Yellow
green PE
Red BK+
Black BK-
Color Name
Brown
/red U
Black
/yellow v
MS6-180 base motor ‘# Blue W
Yellow PE
green
Red BK+
Black
/white BK-
Color Name
Red U
Yellow \Y
MS6-2
S6-200 base motor ? Blue W
Yellow PE

green




(2) Power cable connection on motor side

Motor model

Connector pins

Interface pin definition

MS6-40 base B3 motor

Positive outlet reverse outlet
(user’s view)

Name

W

vV

U

PE

BK+

BK-

Shielding layer

MS6-60, 80 base B3 motor

i v
A !@-;///A;

B
Positive outlet reverse outlet
(user’s view)

Name

U

\Y

W

PE

BK+

BK-

MS6G-130 base non brake
motor

Name

W

\%

U

PE

MS6G-130 base brake motor

Name

Y

\

U

PE

BK+

BK-

MS6G-180 base non brake
motor

Name

PE

Y

\

U

MS6G-180 base brake motor

Name

MS6H-180 base non brake
motor

B~ (W

MS6H-180 base brake motor

No.

BK+

(SIE el i@l b=

BK-




Color Name
Red U
Yellow \Y
MS6H-200 base brake motor Blue W
Yellow PE
green

Brake pins:

The cable including pin BK+, BK- is used for the brake motor. The cable of the non-brake motor has no BK pins.
At present, the length of power cables is 2 meters, 3 meters, 5 meters, 8 meters, 10 meters, 12 meters, 16 meters,
20 meters, 25 meters, 30 meters, 35 meters, 40 meters, 45 meters, and 50 meters.



1.4 Selection of other accessories

When the servo motor is driven by the generator mode, the power returns to the servo amplifier side, which is
called regenerative power. The regenerated power is absorbed by charging the smooth capacitor of the servo
amplifier. After exceeding the rechargeable energy, the regenerative resistance is used to consume the regenerative
power.

¢  The deceleration stop period during acceleration and deceleration operation.

¢ Running vertically and axially.

¢ When the external load drives the motor to rotate.

Servo driver model Regenerative resistance connection terminals

(1) Using a built-in braking resistor, short circuit the P+ and D terminals,
and disconnect the P+ and C.

(2) When using an external braking resistor for drives with built-in braking
resistors of 7.5kW and below, connect the braking resistor to the P+ and C
terminals, remove the P+ and D short circuits, PO-25=power value, and
P0O-26=resistance value.

(3) When using an external braking resistor for a 15kW driver, connect the
braking resistor to the P+ and PB terminals, PO-25=power value, and
P0-26=resistance value.

DS5C2-000Po-PTA

The following table is the recommended specifications of external regenerative resistance for each type of motor.

Minimum . .
. . External regenerative External regenerative
. Bulit-in | resistance(no . .
Servo driver model . .| resistance(recommended | resistance(recommended
brake unit | less than this .
resistance value) power value)
value)
DS5C2-20P1-PTA /
DS5C220P4-PTA / 80Q 80Q-100Q Above 200W
DS5C2-20P7-PTA | 80WS50Q 50Q 50Q-100Q Above 600W
DS5C2-21P0-PTA | 80W45Q 35Q 35Q-75Q Above 800W
DS5C2-21P5-PTA | 80W50Q
DS5C2-22P3-PTA | 80W50Q 300 30Q-500 Above 1000W
DS5C2-22P6-PTA | 80WS50Q 25Q 25Q-50Q
DS5C2-41P0-PTA | 80W100Q 120Q 120Q-150Q Above 800W
DS5C2-41P5-PTA | 80W100Q 75Q 75Q-120Q Above 1000W
DS5C2-42P3-PTA | 80W60Q 55Q 55Q-75Q Above 1000W
DS5C2-43P0-PTA | 80W60Q 50Q 50Q-75Q Above 1200W
DS5C2-45P5-PTA / 25Q 25Q-65Q Above 2000W
DS5C2-47P5-PTA / 22Q 220Q-50Q Above 2500W
DS5C2-415P0-PTA / 20Q 20Q-45Q Above 3000W

Note:

1) When selecting external resistance, "resistance" - try to choose close to the "minimum resistance" in the
"recommended resistance". The smaller the resistance, the faster the discharge will be. The selection of "power"
should be based on the actual use on site, and the specific should depend on the calorific value. Generally, the
external regenerative resistor with higher power should be selected as far as possible.

2) The surface temperature of the regenerative resistance will be very high when it is frequently discharged. Please
use high-temperature resistant and flame-retardant wires when wiring, and note that the surface of the regenerative
resistance can not contact with the wire.



2 Installation of servo system

2.1 Servo driver installation

2.1.1 Installation site

¢ Please install it in the installation cabinet without sunshine or rain.

¢ Do not use this product near corrosive and flammable gas environments and combustibles such as hydrogen
sulfide, chlorine, ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.

¢ Do not install in high temperature, humidity, dust, metal dust environment.

¢ No vibration place.

2.1.2 Environment condition

Item Description

Using ambient temperature -10~40°C
Using ambient humidity 20~90%RH (no condensation)

Storage temperature -20~60°C
Storage humidity 20~90%RH (no condensation)

Vibration resistance Not more than 4.9m/s?
Not exceeding 1000m, please reduce
Altitude the rating when exceeding 1000m (1%
reduction for every 100m higher)

2.1.3 Installation standard

Please be sure to comply with the installation standard in the control cabinet shown in the figure below, which is

applicable to the situation where multiple servo drives are installed side by side in the control cabinet (hereinafter
referred to as "side by side installation").

B 3kW and below drivers

=50mm

s

=50mm




B Servo driver orientation

When installing, please make the front of the servo driver (the actual installation surface of the operator) face the
operator and make it perpendicular to the wall. For drives with regenerative resistors at the bottom, please pay
attention to the heat dissipation of the mounting surface to avoid overheating and fire.

B Cooling
As shown in the figure above, allow sufficient space around each servo drive for cooling by fans or natural
convection.

B Side-by-side installation

As shown in the above figure, when installing drivers side by side in the installation cabinet:

Drivers with a power output of 3kW and below should have a space of at least 10mm on each side horizontally
and at least SO0mm on each side longitudinally;

A 5.5kW~7.5kW drive should have a space of at least 40mm on each side horizontally and at least §0mm on each
side longitudinally;

The 15kW driver needs to be at least 50mm horizontally from the installation cabinet on both sides, and at least
100mm vertically from the installation cabinet on both sides.

In addition, in order to prevent local overheating of the servo drive environment, it is necessary to maintain a
uniform temperature inside the control cabinet.

B Environmental conditions in the control panel

Servo driver working ambient temperature: -10~40°C.

Humidity: Below 90%RH(relative humidity)

Vibration: 4.9m/s?

Please do not allow it to freeze or condense.

In order to ensure the reliability of long-term use, please use it at an ambient temperature lower than
50°C.

L 2R 2R 2R 2R 2

2.2 Servo motor installation

MS6 series servo motors can be installed either horizontally or vertically.The service life of the servo motor can
be shortened or unexpected problems might occur if it is installed incorrectly or in an inappropriate location.

Follow the installation instructions carefully.
\ :
A\ Caution

1. The shaft end is coated with antirust. Please wipe the "antirust" with a cloth soaked in "thinner" before
installing the motor.
2. Avoid getting thinner on other parts of the servo motor.

Antirust

2.2.1 Environment condition

When used in places with water droplets or oil droplets, the protection effect can be achieved through the
treatment of motors. However, in order to seal the through part of the shaft, please specify the motor with oil seal.
Connectors should be installed downward.




Through part of the shaft

—

I

MS6 series servo motors are intended for indoor use. Please use them in an environment that meets the
following installation conditions.

Item Description
Using ambient temperature -10°C~40°C(no freeze)
Using ambient humidity 20%~90%RH(no condensation)
Storage temperature -20°C~60°C
Storage humidity 20%~90%RH(no condensation)
Protection level P67 (MS6 serie.s B3 motor, MS6G series B2 motor)
IP65 (MS6H series B2 motor)

2.2.2 Installation cautions

Item

Description

Antirust
treatment

@ Please wipe the "antirust" on the shaft extension end of the servo motor before
installation, and then do relevant rust prevention treatment.

Encoder
cautions

@ Do not hit the shaft extension end during installation, otherwise the internal encoder
will be broken.

@ When installing a pulley on a servo motor shaft with a keyway, a screw hole is used
at the shaft end. To install the pulley, first insert the stud into the screw hole of the
shaft, use a washer on the surface of the coupling end, and gradually lock the pulley
with a nut.

# For the servo motor shaft with keyway, use the screw hole at the end of the shaft to
install. For shaft without keyway, friction coupling or similar methods are used.

€ When disassembling the pulley, use the pulley extractor to prevent the shaft from
bearing the strong impact of the load.

@ To ensure safety, install protective covers or similar devices in the rotating area,
such as pulleys installed on shafts

Centering

& When installing the servo motor, ensure that it meets the centering accuracy
requirements shown in the following figure. If the centering is not sufficient, vibration
may occur and sometimes damage bearings and encoders. When installing the
coupling, please do not directly impact the motor shaft, otherwise it will damage the
encoder installed on the opposite side of the load shaft end.




Item Description

minimum difference of 0.03mm or less (rotating
together with the coupling)

s

l Measure at 4 points in a circle, with a maximum and

—]

\

Measure at 4 points in a circle, with a maximum and
minimum difference of 0.03mm or less (rotating

together with the coupling)
Installation @ The servo motor can be installed in the horizontal or vertical direction.
direction

_— |[—

When using in places with water droplets, please confirm the protection level of the
servo motor before use. (Except for the shaft through part) When using in places where
oil droplets may drip onto the shaft through part, please specify a servo motor with oil
seal.

Service conditions for servo motors with oil seals:

# Please ensure that the oil level is below the lip of the oil seal when using.

# Please use the oil seal in a state where it can maintain good splashing of oil droplets.
€ When installing the servo motor vertically upwards, please be careful not to
accumulate oil on the oil seal lip.

@ Do not bend or apply tension to the wires, especially when the core wire of the
signal wire is 0.2mm or 0.3mm, which is very thin. Therefore, when wiring (using),
please do not tension it too tightly.

Regarding the connector section, please note the following:

@ When connecting the connector, please confirm that there is no garbage or foreign
objects such as metal sheets inside the connector.

@ When connecting the connector to the servo motor, be sure to first connect it from
one side of the main circuit cable of the servo motor, and the grounding wire of the
main cable must be reliably connected. If one side of the encoder cable is connected
first, the encoder may malfunction due to the potential difference between PE.

@ When wiring, please confirm that the pin arrangement is correct and error free.

# The connector is made of resin. Do not apply impact to avoid damaging the
connector.

@ When carrying out transportation operations while the cables are still connected, be
sure to hold the main body of the servo motor. If only the cable is grabbed for
handling, it may damage the connector or pull the cable.

@ 1f using bent cables, full attention should be paid during wiring operations to avoid
applying stress to the connector section. If stress is applied to the connector section, it
may cause damage to the connector.

Oil and water
countermeasures

Stress condition
of cables

Handling of the
connector
section

2.2.3 Installation environment

® Do not use this product near corrosive and flammable gas environments and combustibles such as hydrogen
sulfide, chlorine, ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.

Please choose motor with oil seal in places with grinding fluid, oil mist, iron powder, cutting, etc.

In places with grinding fluid, oil mist, iron powder, cutting ,etc., please choose motor with oil seal.

Keep away from furnaces and other heat sources.

Do not use the motor in a closed environment. The enclosed environment will lead to high temperature of the
motor and shorten its service life.



2.3 Servo cable installation

DSS5 series servo motor adopts communication encoder, which may cause uncertain influence due to improper use
and environmental factors. When installing power cable and encoder cable, please pay attention to the following
instructions.

2.3.1 Cable selection

Our regular cable materials include ordinary cable and high flexible cable. The adapter cable connector for motors
with 80 flange or less is divided into aviation plug and amp plug; the adapter cable connector for motors with 80
flange or more is aviation plug.

The cable selected by the customer needs to define the operating conditions on site.

If the cable is used in general occasions, please select the cable from other manufacturers (2.3.2 specifications of
Xinje cable) in strict accordance with the specifications given by Xinje. If the cable is used in unconventional
occasions, please select the cable according to the actual working conditions to be superior to the existing
specifications of Xinje.

1. In normal situations, the following points should be noted:

¢  For pulse command signal cable, please ensure wiring less than 3m.

¢  The encoder cable shall be within 20 meters. It is recommended to select special cable if it is more than
20 meters. The wire diameter of encoder cable depends on the length of encoder cable used on site. The
longer the cable is, the greater the wire resistance is, and the more severe the voltage attenuation or
signal distortion is, which is likely to cause pulse loss or no signal can be detected. Therefore, in general,
the customized special cable should be selected if it is more than 20 meters.

& The power cable diameter depends on the current condition of the motor. Generally, the wire diameter is
1/10 of the maximum current of the motor. For example, the maximum current of the motor is 60A, and
the wire diameter of 6mm? is selected.

¢ In case of interference, it is necessary to separate strong and weak current. It is recommended to
separate power cable from encoder cable and signal cable.

¢  Ensure the correct grounding of servo driver and servo motor. The grounding resistance is not more than
4Q, and the grounding depth is more than 2m. It is recommended to use 4*40 angle galvanized steel or
40mm diameter galvanized steel pipe;

¢ If the customer makes the wire by himself, the cable specification please refer to chapter 2.3.2 Xinje
cable specification, the welding reliability shall be ensured when making the wire to avoid false welding,
bridge connection, wrong welding, missing welding, etc., and the continuity of both ends of the cable
can be tested after the welding is completed.

2. In unconventional occasions, the following items shall be noted:
(1) Occasions of dragging and bending cables

¢ Do not bend the cable or bear the tension. As the core diameter of signal cable is only 0.2mm or 0.3mm,
it is easy to break, please pay attention to it when using.

¢  When the cable needs to be moved, please use flexible cable. Ordinary cable is easy to be damaged after
long-term bending. Small power motor (motor below 80 flange) with its own cable can not be used for
cable movement.

¢  When using cable protection chain, please ensure that:
(1) The bending radius of the cable is more than 10 times of the outer diameter of the cable;(2) The
wiring in the cable protection chain shall not be fixed or bundled, only the two immovable wires end in
the cable protection chain shall be bound and fixed;
(3) Do not twist the cable;
(4) The duty cycle in the cable protection chain shall be less than 60%;
(5) Do not mix the cables with too big difference in appearance. The thin wire will be broken by the
thick wire. If it is necessary to mix the wiring, partition device is arranged in the middle of the cable.



End of
cable

(2) Greasy and humid occasions
¢ Itis recommended to select cable with aviation plug as connector instead of AMP interface cable.
¢ It is necessary to make corresponding protection (glass glue/insulating cloth binding, etc.) for the used
AMP interface cable on site.
¢ Use special cable.

(3) Interference, high current / high power occasions (such as welding equipment)

The motor is properly grounded.

High current equipment shall be grounded separately.

Reasonable wiring. Such as separation of strong and weak current cables.

Use metal shielding layer to shield, add magnetic ring to the encoder cable to resist interference.

L R 2R IR 2

(4) Low / high temperature
¢ Select cables (special cables) that meet the use conditions.

2.3.2 Xinje cable specification

1. Material composition of Xinje cable
Cross section of cable (encoder, power cable), corresponding introduction of wire skin material, wire diameter,
wire core material shielding material, etc.

shield sleeve material PVC

insulation material PVC _insulation material PVC

yellow wire is ground wire: same to . L b
Wire diameter material: bare copper

other wire diameter or smaller
Unit: mm2&AWG

normal power cable

Nonwoven wrap, overlap=20% High quality NBR mixed

special mixed PVC high flexible
Filling: cotton thread or others

Wire diameter material: bare copper
Unit: mm2&AWG

yellow wire is ground wire: same to

other wire diameter or smaller

high flexible power cable

shield sleeve material PVC

insulation material PVC Weave 1. density >88%

ire di 2
et blaic wirendeieter ) i 2. material: tinned soft tin wire
tinned copper wire

blue green twisted pair diameter aluminum foil

0.2mm? tinned copper wire
normal encoder cable



twisted pair 0.2mm? bare copper wire

Filling: cotton thread or others

insulation material PVC

. O

0
:

high flexible encoder cable

2. Cable diameter specification

Weave 1. density =88%

2. material: tinned soft tin wire

Nonwoven wrap, overlap=20%

shield sleeve material: oil resistance PVC

Encoder cable diameter Power cable diameter
Base no. Wikl Single cable Whole cable diameter (non Cable core el
cable : . cable core
. diameter brake/brake) diameter .
diameter diameter
40 base Normal, high flexibility: 5.2/5.8 mm | 4%0.3 mm?
6 Below 30m:
mm 3P*0.2 mm?
60, 80 base ' Normal, high flexibility: 6.2/6.5 mm | 4*0.5 mm?
30 m~50 m:
Normal: 9.4/9.4mm " )
130 base 2P*0.2 mm*t | ion flexibility: 9.6/9.6 mm 4%1.5 mm
1P*0.34 mm? N 1 9.7/9.8 2*0.3 mm?
180 base 3kW 6.2 mm ormat. . //7. mm 4*2.0 mm?
50m and High flexibility: 9.8/9.8 mm
180 base above above: Normal: 14.5/14.5 mm
3kW 2P*0.2 mm>+ | High flexibility: 15.8/15.8 mm 3*%6.0 mm2+
1P*0.4 mm* | Normal: 14.5mm 1#2.5 mm?
200 base 7.9 mm High flexibility: 15.5mm

[

The signal cables (485-A and 485-B) in encoder cables of 30m and above should have
thicker diameters to prevent long-distance signal attenuation and external interference from
affecting the encoder feedback signal.

3. Cable performance specification

Performance Normal cable High flexible cable
Ordinary temperature -20°C~80°C -20°C~80°C
resistance
Encoder cable withstand 1000V/min 1000V/min
voltage
Power cable withstand 3000V/min 3000V/min
voltage
Bending Travel <10m, 7.5*D; Travel <10m, 7.5*D;
radius Travel >10m, 10*D; Travel >10m, 10*D;
Mobile . Travel <<10m, >1 million times; Travel <10m, >3 million
installation Be?ndlng Travel >10m, >2 million times; times;
resistance 1y
times Travel zl'Om, >5 million
times;
Fixed Bending 5*D 5*D
installation radius

Note: D represents the finished product cable diameter.




2.4 Servo driver dimension

unit: mm
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2.5 Servo motor dimension

B 40 series motor installation dimensions  Unit: mm
— 2-04. 6 S
F 20 ol gup
§ B, —=—=tr—-—- WK ‘ n
RO E I \ .
—
= 35 N
7 LA 040
LA<1 )
Motor model With Ly
Normal brake level
MS6H-40CN30B03-20A5-S 60.8 93.4 Hioh
MS6H-400030B03-20P1 79.4 112 ingﬁia
MS6H-40CN30B03-20P1-S 77.4 110
B 60 series motor installation dimensions  Unit; mm
-] A
[oJo.06]4] — mm
I ‘ T oo
A-A - Fih 0.02]A ! O &
2:I<q) é%{ _t
:v% LO|
o % ASTERSE
2 % 20 I
Eé% mxn R S & A
11 30 LA
LA=1 .
- Inertia
Motor model Normal With level
brake
MS6H-600030B03-20P2 76.4 99.15 High
MS6H-60CN30B03-20P2-S 66.7 93.5 inertia
MS6S-600030B03-20P4 98.4 121.15 Low
MS6S-60CN30B03-20P4-S 88.7 115.5 inertia
MS6H-600030B03-20P4 98.4 121.15 High
MS6H-60CN30B03-20P4-S 80.2 106.95 inertia




B 80 series motor installation dimensions  Unit: mm

1-06. 50
— N #&.
‘ [:DOO [ap)
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Motor model = e
oto 1
Normal With level
brake
MS6S-800030Bo3-20P7 107.1 132.1 Low
MS6S-80CN30Bo3-20P7-S 95 126.9 inertia
MS6H-800030B03-20P7 107.1 132.1 High
MS6H-80CN30Bo3-20P7-S 89.2 121.1 inertia
L
MS6S-800030B03-21P0 117.6 | 1426 oV
1nertia
MS6H-800030B03-21P0 134 159 High
MS6H-80CN30Bo3-21P0-S 112.5 144.4 inertia

B 130 series motor installation dimensions  Unit: mm

=
A6 6l x 12 5 ﬁrﬁ“
s ® <4, = £
40 ‘ -
551(% 2 oo
LA+1
Motor model With Inertia level
Normal
brake
MS6G-130CN25Ba2-01P0 119.5 148.5
MS6G-130CN20Bo2-aol1P5 133.5 162.5
MS6G-130CN15Bo2-o01P5 151.5 180.5
MS6G-130CN15E02-02P3 181.5 210.5 .
MS6G-130TH15B02-00P8 150 179 hﬁfgrlt‘ll;n
MS6G-130TH25Bo2-01P0 136 165
MS6G-130TH20Bo2-01P5 150 179
MS6G-130TH15Bo2-01P5 168 197
MS6G-130TH15E02-02P3 198 227
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M 1 Inertia level
otor mode Normal With brake nertia leve
MS6G-130CN15Bo2-02P3 181.5 210.5 Medium
MS6G-130TH15Bo2-02P3 198 227 inertia
180 series motor installation dimensions  Unit: mm
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79
Motor model With Inertia level
Normal
brake
MS6H-180CN15Bo2-43P0 215 255 Hich inertia
MS6H-180CN15B02-44P4 247 287 &

0114. 3h7

LA+1
Motor model With Inertia level
Normal
brake
MS6H-180CN15Bo2-45P5 269 309 Hieh inertia
MS6H-180CN15Bo2-47P5 325 365 &
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Motor model With Inertia level
Normal
brake
MS6H-180CN15E02-45P5 269 309 Hich inertia
MS6H-180CN15E02-47P5 325 365 &
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Motor model With Inertia level
Normal
brake
MS6G-180CN15Bo2-43P0 162 206.5
MS6G-180CN15B02-44P4 185 229.5 Medium
MS6G-180TH15B02-43P0 176.5 221 inertia
MS6G-180TH15B02-44P4 199.5 244
<—‘ A
$
S ——
MI127%16 §§ — B B
S| fl.__9 §% b
N
1y S LA
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LA+1
Motor model With Inertia level
Normal
brake
MS6G-180CN15Bo2-45P5 208 252.5
MS6G-180CN15Bo2-47P5 256 300.5 Medium
MS6G-180TH15B02-45P5 222.5 267 inertia
MS6G-180TH15B02-47P5 270.5 315




3 Servo system wiring

The recommended wiring for each interface of the servo drive is shown in the table below:

Driver model Power supply wire- UVW power Ground cable Encoder
diameter mm? cable-diameter mm? | ©-diameter mm? cable-dimeter mm?

100W 2.0 0.3 0.3 0.2 (6 cores)
200~ 750W 2.0 0.5 0.5 0.2 (6 cores)
1 ~2.6kW 2.0 1.5 1.5 0.2 (6 cores)
3kW 2.0 2.0 2.0 0.2 (6 cores)
5.5~7.5kW 6.0 6.0 2.5 0.2 (6 cores)
15kW 6.0 6.0 2.5 0.2 (8 cores)

® Please do not pass the power cable and signal cable through the same pipeline, and do not
tie them together. When wiring, please keep the power cable and signal cable at least

30cm apart.

® For signal cables and encoder (PG) feedback cables, please use multi stranded wires and

multi-core twisted overall shielded wires.

® For the wiring length, the maximum length of the instruction input cable is 3m, and the

maximum length of the PG feedback cable is 20m.

® Even if the power supply to the driver is disconnected and the panel displays OFF, the
internal capacitance of the servo unit will still be stuck with high voltage. Please do not

touch the power terminal temporarily (within 10 minutes).

® Do not frequently turn on or off the power supply of the driver. When it is necessary to
repeatedly switch on and off the power supply continuously, it is necessary to ensure that
the power switch frequency is greater than 2 minutes per time. The servo drive has a large
capacitor inside, so when the power is turned on, the internal circuit of the drive will flow
a large charging current (charging time of 0.2 seconds). Therefore, if the power supply is
frequently switched on and off, it will cause a decrease in the performance of the main
circuit components inside the servo drive, affecting the service life of the drive.




3.1 Main circuit terminal

3.1.1 Servo driver terminal layout

v g

‘ CN5
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Each part name:
(1): CN3 RS232 port (5): CN2 encoder port
(2): CN5 STO terminal (6): Power supply terminal
(3): CNO I/O signal (7): Motor wiring terminal

(4): CN1 RJ45 port



3.1.2 Main circuit terminals

B DS5C2-20P1/20P4-PTA

]I /1] According to the order from top to bottom, the main circuit terminal functions are as follows:
sl Terminal Function Explanation
% LN ?f;;‘: Creut power Single phase AC200~240V, 50/60Hz
E /T ° Empty terminal -
E /1] Use external braking Conr}ect the braking resistor to the P+ and C
E /T P+, C resistor terminals;
E /i P0-25=power value, PO-26=resistance value
Um U,V, W, PE ?gr%?;;:lonnectlon Connect to the motor
B DS5C2-20P7-PTA
According to the order from top to bottom, the main circuit terminal functions are as follows:
1] o Terminal Function Explanation
LA LN Main cireuit power Single phase AC200~240V, 50/60Hz
0]/ input terminal
i o Empty terminal -
0 || /n] Use built-in braking Short circuit P+ and D terminals,
1 || /] resistor disconnect P+ and C.
0| /] Connect the braking resistor to the P+ and
0| /U] P+, D, C Use external brakin C terminals, and remove the P+ and D
0| A . g short circuits;
0| £W] resistor P0-25=power value, PO-26=resistance
JLe ] value
° Empty terminal -
U,V, W, PE Motqr connection Connect to the motor
terminal
B DS5C2-21P0/21P5/22P3/22P6-PTA
According to the order from top to bottom, the main circuit terminal functions are as follows:
Terminal Function Explanation
Single phase/three-phase AC200~240V,
/) Main circuit power input 50/6.0HZ
L1,L2,L3 . (If single-phase power supply, please
a2 terminal connect L1/L3, otherwise power failure will
= affect parameter memory)
Use built-in braking Short circuit P+ and D terminals, disconnect
/5] resistor P+ and C.
/] P+ D.C Connect the braking resistor to the P+ and C
T Use external braking terminals, and remove the P+ and D short
resistor circuits;
. P0-25=power value, PO-26=resistance value
S Pt P- Bus terminal Real time voltage of the busbar can be
. . measured, please be aware of the danger
Jex U, V, W, PE Motqr connection Connect to the motor
terminal
The ground wire is on the heat sink. Please
@ Grounding terminal confirm good grounding before powering
on




B DS5C2-41P0/41P5/42P3/43P0-PTA

According to the order from top to bottom, the main circuit terminal functions are as follows:

Terminal Function Explanation

“ RS, T Main clrcuit POWEr | e phase AC380~440V, 50/60Hz

input terminal

Use built-in braking Short circuit P+ and D terminals, disconnect P+
resistor and C.

P+, D, C Use external brakin Connect the braking resistor to the P+ and C

resistor g terminals, and remove the P+ and D short circuits;

P0-25=power value, PO-26=resistance value

/u) . i

/5] P+, p- Bus terminal Real time voltage of the busbar can be measured,

/9 please be aware of the danger

U,V, W, PE ggrtl?rrl;lonnectlon Connect to the motor

o Grounding terminal The ground wire is on the heat sink. Please confirm

o

good grounding before powering on

B DS5C2-45P5/47P5-PTA

According to the order from top to bottom, the main circuit terminal functions are as follows:

Terminal Function Explanation
R,S, T Main clrcuit POWEr | e phase AC380~440V, 50/60Hz
input terminal
Use built-in brakin Short circuit P+ and D terminals, disconnect P+
resistor £ and C. (This model does not have built-in braking
P+ D.C resistor)
> Use external brakin Connect the braking resistor to the P+ and C
resistor & terminals, and remove the P+ and D short circuits;
P0-25=power value, PO-26=resistance value
P+, P- Bus terminal Real time voltage of the busbar can be measured,
please be aware of the danger
U, V, W, PE Motqr connection Connect to the motor
terminal
o Grounding terminal The ground wire is on the heat sink. Please confirm

good grounding before powering on

B DS5C2-415P0-PTA

According to the order from top to bottom, the main circuit terminal functions are as follows:

E ‘;n= Terminal Function Explanation
C S —
gl gi® RS T Main cireuit power |y oo ohace AC380~440V, 50/60Hz
_ 5 input terminal
g g O P+ PB Use external braking | When using an external braking resistor, connect
‘ b N ’ resistor the braking resistor to the P+ and PB terminals
glel 8- P+, P- Bus terminal Real time voltage of the busbar can be measured,
o = please be aware of the danger
+ 2 i
& o ] U, VW Motgr connection Connect to the motor
a Z terminal
:
Bid Eie PE Grounding terminal Perform grounding treatment, please confirm good

grounding before powering on




3.1.3 CNO, CN1, CN2, CN3 terminal description

3.1.3.1 CNO control terminal

B (CNO terminal explanation(750W and below, 3 in/3 out)

No. Name Note No. Name Note
1 S fnput terminal 1(high 5 | SOl | Output terminal 1
speed)
2 sip | [mputterminal 2(high 6 | SO2 | Output terminal 2
speed)
3 SI3 Input terminal 3 7 SO3 Output terminal 3
4 D+24V Open collector input 8 COM Output terminal
(ground)
B (CNO terminal explanation(1~ 7.5kW, 5 in/3 out)
No. Name Note No. Name Note
1 S Input terminal 1(high 6 24V Input +24V
speed)
2 sip | [Inputterminal 2(high 7 | SOl | Output terminal 1
speed)
3 SI3 Input terminal 3 8 S0O2 Output terminal 2
4 S14 Input terminal 4 9 SO3 Output terminal 3
5 SIS Input terminal 5 10 COM Output terminal
ground
B (CNO terminal explanation(15kW, 5 in/4 out)
No. Name Note No. Name Note
1 P- Pulse - 11 +24V Input common terminal
2 P+5 Pulse +5v 12 SI1 Input terminal
3 P+24 Pulse +24v 13 SI2 Input terminal
4 D- Direction - 14 SI3 Input terminal
5 D+5 Direction +5v 15 S14 Input terminal (high speed)
6 D+24 Direction +24v 16 SIS Input terminal (high speed)
7 SO1+ Output terminal + 17 SO1- Output terminal -
8 SO2+ Output terminal + 18 SO2- Output terminal -
9 SO3+ Output terminal + 19 SO3- Output terminal -
10 SO4+ Output terminal + 20 SO4- Output terminal -
3.1.3.2 CN1 communication terminal description
100~750W, 15kW 1kW~7.5kW No. Name No. Name
1 X A+ 9 TX B+
: 8 2 TX A- 10 TX B-
oule : : outler 3 RX A+ 11 RX B+
! 4 - 12 -
5 - 13 -
‘ ’ 6 RX A- 14 RX B-
inlet inlet 7 _ 15 _
1 1
8 - 16 -




3.1.3.3 CN2 encoder interface description
B 7.5kW and below

The arrangement of the encoder socket terminals on the side of the CN2 driver body is as follows:

e No. Definition
E o j 1 5V
/| 2 GND
5 A
6 B
B 15kW
No. Definition No. Definition
1 Temperature - 6 GND
2 Temperature + 7 GND
3 485-B 8 5V
4 485-A 9 5V
5 PE
3.1.3.4 CN3 terminal (RS232)
No. Name Note
TXD RS232 send
2 RXD RS232 receive
3 GND RS232 signal
ground

Driver side-5-pin trapezoidal interface

by XINJE company.

Note: Please use the dedicated cable provided

RS232 communication is full duplex communication, and the TXD (pin number 1) of the driver 232
communication port needs to be connected to the RX pin of USB to serial convertor. The RXD (pin number 2) of
the port needs to be connected to the TX pin of USB to serial convertor.
RS232 port default communication parameters: baud rate 19200bps, data bit is 8-bit, stop bit is 1-bit, even parity.
Suggest to use 115200 communication speed, internal hardware supports up to 250kHz, supports hot swapping.

Modbus station No.

Parameter

Function

Default setting

Range

Modify

Effective

P7-10

Modbus station no.

1

1~255

Servo OFF

At once




3.1.3.5 CNS5 terminal

The terminal arrangement of the CN5 port of the driver is as follows (facing the driver), with a safe torque
shutdown STO, only supported on models with the suffix - FS:
|

00008 0000
TR 1: EDM+|4: EDM-
toeis BElE—12; 24v [5: com
B0%09 Sl 3: STO1|6: STO2 | =
iofol fole - B
ogofo ojol =
ofol Ioke H
19 90 m .
191 1018 H il
; olp ol LI
1018 o=
UBU & =
1t H:
LT L
| &
0.1~0.75kW driver 1kW~7.5KW driver
STO terminal location STO terminal location
No. Name Explanation No. Name Explanation

EDM+ EDM output +
24V 24V output
STO1 STOI1 circuit input

EDM- EDM output -
COM Common ground
STO2 STO2 circuit input

W |~
AN |~

In order to make the debugging process more user-friendly, the power supply voltage (2: 24V) pin has been added.
If the STO function is not required, please connect the STO1 and STO2 terminals to the 24V terminal.

m The maximum allowed cable length between the driver and the safety switch is 30m.




3.2 Signal terminal

3.2.1 SI input signal

Please use a relay or an open collector transistor circuit to connect. When using relay connection, please select the
relay for small current. If the relay is not small current, it will cause bad contact.

Type Input terminal Function

Digital input SI1~SI5 Multifunctional input signal terminal

Defaulted assignment of input terminals
Terminal SI1 SI12 SI13 S14 SIS

P-OT/forward N-OT/reverse run
Function run e Home signal Not distributed Not distributed
. prohibition
prohibition

B 0.1kW~7.5kW servo driver
Open collector type (750W and below, all the SI) Relay type (750W and below, all the SI)

Upper device servo drive Upper device servo drive

+24V) +24V, +24V
T )
T oV,

=

Open collector type (1kW~7.5kW, SI1/2) Relay type (1kW~7.5kW, SI1/2)

Upper device servo drive Upper device servo drive

+24V] +24V +24V] +24V
T 4 il
V) 5

59

Open collector type (1kW~7.5kW, SI3/4/5) Relay type (1kW~7.5kW, SI3/4/5)

Upper device servo drive Upper device servo drive

+24V +24V — +24V +24V —
L

X\\% X\\%
COM2

® SI1 and SI2 of 750W and below drivers are high-speed SI inputs, SI3 is low-speed, and
only supports NPN connection;
® The SI1 and SI2 channels of the 1~7.5kW driver are high-speed SI inputs with a response
speed of less than or equal to 2us, and only support NPN connection; SI3, SI4, and SIS
are low-speed SI inputs with a response time of less than or equal to 2ms. They support
both NPN and PNP connections (SI1 to SIS can only be NPN or PNP at the same time);




® Typical voltage DC24V, minimum not lower than DC18V, maximum allowable voltage
not higher than DC28V.

B 15kW servo driver
Open collector type (15kW, SI1/2/3) Relay type (15kW, SI1/2/3)

Upper device servo drive Upper device servo drive

+24V +24V — +24V +24V —
4 X\\< =L X\\%

com2
Open collector type (15kW, SI14/5) Relay type (15kW, S14/5)
Upper device servo drive Upper device servo drive
e +24V) w4y e +24V] +24V
i [0)Y/ Sl ,?E,, | oV {
Y2 Y.
com

time of less than or equal to 2ms, supporting NPN and PNP connections; SI4 and SIS
are high-speed SI inputs with a response speed of less than or equal to 2us, and only
support NPN connection;

® Typical voltage DC24V, minimum not lower than DC18YV, maximum allowable
voltage not higher than DC28V.

m ® A 15kW driver with three low-speed SI inputs of SI1, SI2, and SI3, with a response

3.2.2 SO output signal

Type Output terminal Function

Optocoupler output SO1~S03 Multifunctional output terminal

Defaulted assignment of output terminals

Terminal SO1 SO2 SO3 SO4 (15kW)
Function COIN/pos1t.1 oning ALLM/alarm Not distribute Not distribute
completion

Optocoupler type (7.5kw and below) | Relay type (7.5kw and below)




Servo driver

upper device

+24V

Servo driver

hVZANS

upper device

+24V

Optocoupler type (15kw)

Relay type (15kw)

Servo driver

upper device

124V

Servo driver

upper device

+24V

® 15kW drive SO1, SO2, SO3, SO4 with + and - markings, SO1-, SO2-, SO3-, SO4- can be

m ® S01, S0O2, and SO3 of 7.5kW and below driver only support NPN connection;

connected together when using a common COM,;
® Maximum load current:
400W and below:

SO1 DC 500mA (maximum), SO (other) DC 50mA (maximum), the current required by
the brake is relatively high. When directly controlling the brake motor through SO, please

use the SO1 terminal control and set the holding parameter P5-44=n.0001;
750W and above:

SO (all) DC 50mA (maximum), supporting 24VDC, with a maximum of 30VDC. The
required current for the brake is relatively high. When controlling the brake motor

through SO, please use an intermediate relay.




4 Panel operation
4.1 Basic operation

4.1.1 Operating panel description

Button Operation

STA/ESC Short press: state switch, state return

Short Press: The display data increases
INC Long press: The display data increases
continuously

Short Press: The display data decreases

sEsc e bc eneR DEC Long press: The display data decreases
continuously
ENTER Short press: shift.

Long press: Set and view parameters.
Note: The panel will be self-checked, and all the display digital tubes and five decimal points will be lit for one

second at the same time.

4.1.2 Button operation

By switching the basic state of the panel operator, it can display the running state, set parameters, run auxiliary
functions and alarm state. After pressing the STA/ESC key, the states are switched in the order shown in the
following figure.

State: BB indicates that the servo system is idle; run indicates that the servo system is running; RST indicates that
the servo system needs to be re-energized.

'STA/ESC switch|

idle Function parameter Present speed Alarm clear Alarm code
run Control parameter Alarm code

reset

(lommumca IlOn

Power on times Jog

parameter

¢  Parametric setting PX-XX: The first X represents the group number, and the last two X represents the
parameter serial number under the group.

¢ Monitor status UX-XX: The first X represents the group number, and the last two X represents the
parameter number under the group.

¢ Auxiliary function FX-XX: The first X represents the group number, and the last two X represents the

parameter number under the group.




¢ Alarm state E-XX0o: The first two X represents the alarm category, and the last o represents the small

category under the category.

4.2 Operation state display

When powered on, the panel displays, which is set according to P8-25 parameters.

Rotate detection(/TGON)

Parameter Name Defgult S Meaning Modify | Effective
setting mode
0: normal display, power on display
Panel (Ebb” Or Gérun’7
. 1: display the value of U-00 when At Repower
P8-25 display All . .
seftings powering on,speed feedback,unit:rpm once
& 2: display the value of U0-07 when
powering on, torque feedback, unit:%
B Speed, torque control mode
Zero clamp
ZCLAMP
Speed consistency p
V-CMP
Torque limit CLT — —
Rotate detection l I | I |
TGON ~
Speed limit VLT
Digit display contents
Digit data Display contents
P5-39 When the actual speed of the motor is the same as the command speed,
Same speed turn on the light.
detection(/V-CMP) Detection Width of Same Speed Signal: P5-04 (Unit: rpm)
Speed control mode,when the torque exceeds the set value, turn on the
P5-42 light.
Torque limit(/CLT) Internal Forward Torque Limitation: P3-28
Internal Reverse Torque Limitation of: P3-29
P5-40 When the motor speed is higher than the rotating speed, turn on the lamp.

Rotation detection speed: P5-03 (unit: rpm)

P5-31

When the zero clamp signal starts to operate, turn on the light.

Zero clamp(/ZCLAMP)

Torque control mode
P5-43 When the speed exceeds the set value, turn on the light
Speed limit(/VLT) Forward speed limit in torque control: P3-16;

Reverse speed limit: P3-17.




Simplified code display content
Simplified code

Display content

In standby mode

Servo OFF status. (The motor is in a non energized state)
Running

Servo enable status. (Motor in energized state)

Need to reset status

The servo needs to be re-powered on

Prohibit forward drive state

P-OT ON status.

Prohibit reverse drive state

N-OT ON status.

Control mode 2 is empty

ok
@

—
R

B Position control mode

Positioning completion /
COIN
Positioning near | e — —
I
Rotate detection
TGON -
Digit display contents
Digit data Display contents
P5-38 In position control, when the given position is the same as the actual
Positioning position, turn on the light.
completion(/COIN) Location Completion Width: P5-00 (Unit: Instruction Pulse)
P5.46 In position control, when the given position is the same as the actual
i osition, turn on the light.
Near (/NEAR) P . . ) &
Near signal width: P5-06
P5-40 D .
Rotat When the motor speed is higher than the rotating speed, turn on the lamp.
otate
Rotation detection speed: P5-03 (unit: rpm
detection(/TGON) P ( tpm)

Simplified code display content

Simplified code Display content
L In standby mode
1 Servo OFF status. (The motor is in a non energized state)
Running

Cun

Servo enable status. (Motor in energized state)

Need to reset status
The servo needs to be re-powered on

Prohibit forward drive state
P-OT ON status.

ot

Prohibit reverse drive state
N-OT ON status.

—
R

|
Iy

Control mode 2 is empty




4.3 Group U monitor parameter

B UO0-21 input signal status

O e— —
N — —

W) | e em—

The light on indicates that the

corresponding item has a signal input

The light on indicates that the

_corresponding item has no signal input

10
STA/ESC INC  DEC  ENTER
© o o o
B UO0-21 input signal 1 distribution
Segment oy Segment oy
code Description code Description
1 /S-ON servo enable 2 /P-CON proportion action instruction
/P-OT prohibition of forward drive 4 /N-OT prohibition of reverse drive
5 JALM-RST alarm reset 6 fr;l(litL forward side external torque
7 /N-CL reverse side external torque limit 8 /SPD-.D internal  speed ~ direction
selection
9 /SPD-A internal speed selection 10 /SPD-B internal speed selection

Note: When reading through communication, the binary numbers read from right to left correspond to the
position of /S-ON, /P-CON, 0 means that the position signal is not input, 1 means that the position signal has
input. Example: 0x0001 means /S-ON has input, 0x0201 means /S-ON and /SPD-B has input.

B UO0-22 input signal status

I | I I I I I I I I < The ligl‘n on indicates 1}1at th
corresponding item has a signal input
The light on indicatcs that the
I I | l I I I I I | _corrcsponding item has no signal input
FFf ff £f 11
20 1918 1716 1514 1312 11
STA/ESC  INC DEC  ENTER
© © 0o o
B UO0-22 input signal 2 distribution
Segment oy Segment oy
code Description code Description
11 /C-SEL control mode selection 12 /ZCLAMP zero clamp
13 /INHIBIT instruction pulse prohibition 14 /G-SEL gain switch
15 /CLR pulse clear 16 /CHGSTPchange step
17 — 18 —
19 — 20 —

Note: When reading through communication, the binary numbers read from right to left correspond to the
position of /C-SEL, /ZCLAMP, 0 means that the position signal is not input, 1 means that the position signal
has input. Example: 0x0001 means /C-SEL has input, 0x0009 means /C-SEL and / G-SEL have input.




Note:“-” is for reserved display and does not represent any signal. The status bit is always 0.

B U0-23 output signal status

O e— —
O | — —

D o c—
B e c—
G P eo— —
N e c—

A5

STA/ESC  INC

© © 0 0

B UO0-23 output signal 1 distribution

The light on indicates that the

corresponding item has a signal input

The light on indicates that the

_corresponding item has no signal input

Secgomd:nt Description Seégomd:nt Description
1 Positioning completion hold(/COIN HD) 2 Position completion(/COIN)
3 Same speed detection(/V-CMP) 4 Rotate detection(/TGON)
5 Ready (/S-RDY) 6 Torque limit(/CLT)
7 Speed limit detection(/VLT) 8 Break lock(/BK)
9 Warn (/WARN) 10 Output near(/NEAR)

Note: when reading status through communication,the binary from

right to left correspond to the position of

/COIN_HD, /COIN. 0 means that the position signal is not output, 1 means that the position signal has output.
Example: 0x0001 means / COIN_HD has output, 0x0201 means /COIN HD and / NEAR has output.

B U0-24 output signal status

Fff ff

20 1918 1716

1

STA/ESC  INC

© © 0o 0

B U0-24 output signal 2 distribution

The light on indicates that the

corresponding item has a signal input

The light on indicatcs that the

_corrcsponding item has no signal input

Secgggznt Description Seég;gznt Description
11 Alarm (/ALM) 12 Speed arrived (/V-RDY)
13 Customized output 1 14 Customized output 2
15 /Z phase 16 /MRUN
17 — 18 —
19 — 20 —

Note: When reading the status through communication, the binary numbers read correspond to the /ALM and
/V-RDY positions from right to left. 0 represents that the position signal has no input, and 1 represents that the
position signal has input. Example: 0x0001 indicates that/ALM has an output, and 0x0011 indicates that/ALM and

/Z have an output.

Note:“-" is for reserved display and does not represent any signal. The status bit is always 0.

B U0-88 Motor code reading status




U0-88 display status Meaning

I_I |_| |_| | 0001—— Reading encoder motor parameters successful, but
| | | | | | | P0-33=0, use the motor parameters from the reading encoder.

(  e—  —
| | | 0011 Successfully read encoder motor parameters, P0-33 #

0, use motor parameters from the driver.

I—I |—| —I I 0021—— The encoder motor parameters were successfully
—_ read, but the parameter value was 0. Please use after setting
__JI— 1 |pos3tol.
|_| I—I —I I 0031—— The encoder motor parameters were successfully
—_— read, but were damaged (CRC verification error). Set P0-53=1
L |_| I_I _I I before use.
|_ 0042—— Reading encoder motor parameters failed, set P0-53

to 1 before use.

L
-
1

B U4-18 Input signal status

SI1 SI2 SI3 U4-18 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-18 displays the state of SI terminal, Only after the function of corresponding terminal is set, the input
high level of this terminal will be displayed on U4-18.

For example, SI1 has no function allocation, and even if SI1 is set to high level, the Oth bit of U4-18 will not
display 1.

B U4-19 Output signal status
SO1 SO2 SO3 U4-19 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-19 displays the state of SO terminal, display as the bit.




4.4 Group F auxiliary parameters

4.4.1 FO-XX
Function Function
code Explanation code Explanation
Panel external command auto
F0-00 Clear the alarm F0-08 tuning
Restore parameters to factory Panel internal command auto
F0-01 settings F0-09 tuning
F0-02 Clear position deviation FO-10 Panel vibration suppression 1
F0-04 Clear historical alarm records FO-11 Panel vibration suppression 2
Panel vibration suppression (fast
F0-07 Panel inertia identification FO0-12 FFT)
4.4.2 F1-XX
Code Note
F1-00 Jog run
F1-01 Test run
F1-02 Current sampling zero-correction
F1-05 Software enable
F1-06 Reset turns of absolute encoder

1. Jog run(F1-00)

Before entering jog mode, please confirm that the motor shaft is not connected to the machine and the driver is in
bb idle status! The jog function is in speed mode, and P3-09 and P3-10 control the acceleration and deceleration

time!
| _ _
Press DEC,| e e
Reverse run
Long press
ENTER I _ X
ress INC it l
Forward run
P3-18 | JOG speed
Unit Default Range Suitable Modify Effective
mode
Irpm 100 0~1000 JOG Servo At once
OFF

2. Test run(F1-01)

Before entering the test run mode, please confirm that the motor shaft is not connected to the machine!

When the servo driver is connected to the non-original encoder or power cable, it should first enter the test run
mode to verify that the encoder terminal or power terminal is connected correctly.

Test run mainly checks the power cable and the encoder cable to determine whether the connection is
normal.According to the following operation,the motor can normally achieve forward and reverse rotation. If the
motor shaft shakes or driver alarms, please immediately disconnect the power supply, and re-check the wiring

situation.

Long press _ Short press Motor reverse run
ENTER, O :_I I_ _ ENTER m Press IN CC O
— T

Press Press

— | s STA/ESC
F -0 e PE, (e

Motor forward run




3.Current sampling zero-correction(F1-02)
When the servo driver is updated or the motor runs unsteadily after a long time, it is recommended that the user
automatically adjust the current detection offset, and carry out the following operations when the driver is bb idle.

Long press Short press

Press STATUS/ESC to exit.It needs to repower on the driver.
4. Forced enable(F1-05)

Parameter | Signal name | Setting Meaning Modify Effective
P0-03 Enable 0 disable Servo OFF | Atonce

mode 1 1/O enable/S-ON

) Software enable(F1-05 or
communication )
3(default) Bus enable(Models supporting bus)

Set P0-03=2
F1-05 = 0: cancel enable, enter bb status.
F1-05 = 1: forced enable, servo is in RUN status.

Note:
After power on again, the forced enable set by F1-05 will fail.

5. Reset turns of absolute encoder(F1-06)

First turn the servo OFF, and then clear the number of turns of the absolute encoder.The operation is as follows:
Write 1 to F1-06 through panel operation to clear the number of turns of absolute encoder.

Writing 3 to F1-06 through panel operation can perform zero calibration on the absolute value encoder.

4.5 Fault alarm operation

When a fault occurs, the alarm status will automatically pop up, displaying the alarm number. If there is no fault,
the alarm status will not be visible. In the alarm state, writing 1 to FO-00 through panel operation can reset the
fault.

If the servo alarm is casued by power supply turning off, there is no need to clear the alarm.

Note: When an alarm occurs, the cause of the alarm should be eliminated first, and then the alarm should be
released.

4.6 Parameter example

Provide an example of the operation steps for changing the content of parameter P3-09 from 2000 to 3000.

Step Panel display Buttons Operation
| STA/ESC INC DEC .
1 i © ® © © No need any operations
— ENTER
5 e STA/ESC Press STA/ESC to enter parameter
| 1 © setting
= S INC Press INC, press once to add 1,
3 T U © increase the parameter to 3, and
— — = display P3-00
4 :I :I _ 1 o Short press the ENT key, and the last
[ I ENTER 0 on the panel will flash




5 INC Press the INC key to add up to 9
6 Long press the ENT key to enter
ENTER P3-09 for numerical changes.
Press the INC, DEC, and ENT keys
7 © to add, subtract, and shift. After
ENTER making the changes, press and hold
the ENT key to confirm
END
8 o)

s When the set parameters exceed the range that can be set, the driver will not accept the set

b value and will report E-021 (parameter setting exceeded). Parameter setting exceeding the

i limit usually occurs when the upper computer writes parameters to the driver through
communication.

4.7 Check the motor code

A servo driver can be matched with multiple motors with similar power levels, and different models of motors are
distinguished by the motor code on the motor nameplate. Before debugging the servo system, please make sure to
confirm whether the motor code U3-70 matches the motor nameplate label.

XINJE AC SERVO MOTOR
MS6H-60CS30B1-20P4

S/N OWsskkxkdokkxdkkkx*x [P 66 C€

MOTOR CODE 50C5 INPUT 3 & AC146V2. 6A
RATED REV 3000RPM MAX REV 6000RPM
RATED TORQUE 1.27NM  RATED OUTPUT 400W

WUXI XINJE ELECTRIC CO., LTD.




5 Basic functions

5.1 Absolute value system

5.1.1 Absolute system setting

In order to save the position data of absolute encoder, the battery unit needs to be installed.
Install the battery on the battery unit of the encoder cable with the battery unit.

If you do not use encoder cable with battery unit, please set P0-79 to 1, that is, multi-loop absolute value encoder
is used as incremental encoder.

version and above)

Parameter] Name Setting Meaning Range
0 Normally use absolute encoder and use battery to memorize
osition.
Absolute )As incremental encoder, no longer memorize the position of
1(default) .
encoder battery multiple turns
PO-79 | " ndervoltage 0~2
alarm swi tgh Use as absolute encoder, but ignores the multi turn overflow
) alarm. Enable the recording of the number of turns and the

number of times of overflow, and power down memory (3770

Note: when the E-222 alarm occurs after replacing the multi turn motor, the overflow times of the multi turn

number will be automatically cleared, otherwise serious position deviation will occur, causing danger.

5.1.2 Replace the battery

When replacing the battery, please replace the battery while keeping the driver and motor connected well and the
control power is connected. If the battery is replaced when the control power between the driver and the motor is
closed, the data stored in the encoder will be lost.

Note: Absolute Encoder Battery Model (This Battery can't Charge)
Battery unit for normal cable:CP-B-BATT
Battery unit for tank chain cable: CPT-B-BATT

Battery replacement steps
When using encoder cable with battery unit

(1) Only the control power of the servo unit is connected;

(2) Open the cover of the battery cell;

(3) Take out the old battery, install the new one.



servo driver side

(4) Close the cover of the battery unit

servo driver side

(5) After replacing the battery, in order to remove the "Encoder Battery Alarm (E-222)" display, please do clear
alarm twice (F0-00=1). (3770 version and above only need to be cleared once.)

(6) Connect the power supply of the servo unit again;

(7) Make sure the error display disappears and the servo unit can operate normally.

5.1.3 The upper limit of turns

The upper limit of rotating cycles can be used for position control of gyroscopes such as turntables.
For example, suppose there is a machine whose turntable moves only in one direction, as shown in the figure
below.

turntable

@ear

motor

Because it can only rotate in one direction, after a certain period of time, the number of revolving cycles will
always exceed the upper limit of absolute value encoder.



Resolution | Rotating Circle Serial
Servo motor

Serios (single-turn Data Operation of overtime
data) Output range
'When exceeding the upper limit value of forward
rotation direction (+32767 * 219):
Rotation serial data=32767 * 21°
CN 19 -32768~32767

'When below the lower limit of the reverse direction
(-32768 * 219):
Rotation serial data=-32768 * 219

5.1.4 Absolute encoder position calibration

Parameter Name

Set to 1: Absolute value encoder clears multi
F1-06 turn positions
Set to 3: Absolute encoder zero calibration

U0-94

U0-95 Relative encoder feedback value which can be
U0-96 cleared

U0-97

5.1.4.1 Reset multi-turn absolute position

Encoder turns clearing should be done when servo driver is bb status. The clearing methods include servo panel
clearing and Ethercat communication clearing. Write 1 to F1-06, the current number of turns U0-91 of the multi
turn absolute value will be set to 0, and the current position feedback U0-57 ~ U0-59 of the absolute value
encoder will also change.

1. Servo panel clearing

Enter parameter F1-06 when servo is in bb state:

Press [INC] to 1, and keep press [ENT] to confirm and exit:
— r_ri
| =y

Clear the absolute encoder turns through F1-06 on the servo panel.

2. EtherCAT communication clearing

Method 1: In the servo bb state, write 1 to # 0x4106 through EtherCAT bus communication to clear the number of
turns.

Method 2: Via EC_ SDO instruction

MO
I Ml | EC_SDOWR K0 H4106 K0 DO K2 D2 MO H

Write 1 to DO to clear the number of turns.



5.1.4.2 Zero calibration of absolute encoder

The zero calibration of the absolute value encoder needs to be completed in the servo bb state and can only be
calibrated through the servo panel. F1-06 write 3, the current position feedback of the absolute value encoder
U0-94~97 will calibrate the encoder position to 0 (note: absolute value encoder zero calibration through SDO
communication is not supported).

1. Calibrate through the servo panel

Enter F1-06 when servo is in bb status

Press [INC] to 3 and long press [ENT] to confirm and exit.

N

Calibrate the encoder current position as zero position through servo panel F1-06 parameter, U0-94~97 will show
the encoder position after calibration.

J

5.2 Power-off brake

When the servo motor controls the vertical load, the purpose of using the “brake servo motor” is: when the power
supply of the system is placed in the "OFF", the movable part will not move under the action of gravity.

Electric loss
brake

Prevent from
falling due to
self-weight
when power
supply OFF

—

/N [/ 7]

Mechanical
Motion part
|

/7

Note: The brake built in the servo motor is a fixed special brake without excitation. It can not be used for dynamic
braking. Please use it only when the servo motor is in a stop state.

B Related parameter

Parameter Meaning Default Unit Setting range Modify |Effective
setting

P5-44 Brake interlock /BK n.0000 - O~ftff Servo bb | Atonce

P5-07 Servo OFF delay time 500 1ms -500~9999 Servo bb | At once

P5-08 Brake command output speed 30 rpm 20~10000 Servo bb | At once

P5-09 Brake command waiting time 500 ms 0~65535 Servo bb | Atonce

1. Hardware wiring

The ON/OFF circuit of the brake is composed of the sequential output signal of the servo unit "/BK" and "brake
power supply". A typical connection example is shown below.




Servo driver Servo motor

Power J L U Q N
I - Vo )
supply o N wo M)
T /\;//
PEc
r \j \\\‘
CN2 { (PG
SO1 | BI&RY

CNO LHJ ‘ _ ’/”“\\\
‘ ) T 24V ~{BK|

COM |

BK-RY
24V i

Note:

(1) The excitation voltage of the power-off brake is 24V.

(2) If the holding brake current is more than 50mA, please transfer it through the relay to prevent terminal burnt
out due to excessive current.

2. Software parameter settings

For the servo motor with holding brake, it is necessary to configure one SO terminal of servo driver as holding
brake output /BK function, and determine the effective logic of SO terminal, that is, parameter P5-44 needs to be

set.

Parameter setting Servo status Sigirl gl terrpmal Servo motor status
output logic
Servo bb Invalid Brake power off, motor in position locked state
P5-44=n.0000 Servo run Valid Brake power on, motor in rotatable state
Servo run Invalid Brake power off, motor in position locked state
P5-44=n.0010 Servo bb Valid Brake power on, motor in rotatable state
Note:

(1) When SO terminal is used to control holding brake, when servo enable is on, holding brake power is on and
motor is in rotatable state;
(2) If the motor fails to rotate during the debugging of the new machine, please confirm whether the holding brake

is open.

3. Time sequence of holding brake control

(1) Normal state holding brake timing

Due to the delay time of the brake action, the machinery undergoes slight movement under the influence of gravity,
etc. The P5-07 parameter is used to adjust the time to make the brake lag open or close in advance.

When using a servo motor with a brake, the output signal "/BK" of the control brake and the ON/OFF action time
of the servo SON signal are shown in the following figure. Before the output/BK signal holding brake is opened,
the servo motor has entered the energized enable state; The servo motor is only turned off when the brake is
locked without outputting the/BK signal.



/S-ON input

| Servo OFF
| advance P5-07 |
|

brake lock
/BK output |

- The setting made here is the time when the rotation detection TGON is invalid when the
motor is stopped.

(2) Abnormal state holding brake timing
When an alarm/power interruption occurs, the motor quickly becomes non energized. Due to gravity or inertia, the
machinery will move during the time until the brake is activated. To avoid this situation, the conditions for the/BK
signal during motor rotation to change from ON to OFF are as follows (any of the two conditions takes effect):

D When the servo is turned off and the motor speed is below the set value of P5-08;

(2) When the servo is turned off and exceeds the set time of P5-09.

The timing chart is as follows:

/S-ON input or Servo /S-ON input or
alarm power off ON Servo OFF alarm power off ON Servo OFF

P5-08

Motor rotation Deceleration Motor rotation Deceleration

speed (rpm) L _______ ! / stop or free stop speed (pm) | TS f stop or free stop
T | |
o |
1 ! I
L o
I I |
/BK output Brake openi Brake close /BK output Brake open i | Brake close
I | \
1 ! ‘ﬂ—ﬂ
1 P3-09 i 1P5-09 |

As the brake of the servo motor is designed for position retention, it must be activated at the appropriate time
when the motor stops. While observing the mechanical movements, adjust the user parameters.

4. Brake connection

When the drive power is 400W and below, it can be directly connected through SO terminal, as shown in the
figure below., and set P5-44=0001.

Brake terminal 0V

Brake terminal 24V

OV|o o|24v

Switch|
power

supply

When controlling the holding brake motor through SO for 400W and below, please use the SO1 terminal control
and set the holding brake parameter P5-44=n.0001 to prevent the terminal from being burnt out due to excessive
current or the brake from being worn out due to inability to open.



When the power of the driver is 750W and above, it needs to be connected through the intermediate relay. The
connection method is as follows. Set parameter P5-44=0001.

OMRON l
| MY2NJ |
| 24VDC |
! 1 4 | Brake terminal 24V
I |
0 IV
| 5 8 |
SI1 | | Brake terminal OV
SI2 . 9 12 !
SI3 ! ~ ! |
ST : R ! 24V [66] 0V
| [ I 1 | (o]
SI5 1] ,
I T =14l Switch
power
suppl
24V PP
O Switch poyer

O supply

ov

For motors with a current of 750W or above, if the holding brake current is greater than S0mA, please use a relay
to prevent the terminal from being burned due to excessive current, or the holding brake from being worn out due
to inability to open.

Note: it is recommended that SO terminal and intermediate relay do not share the same switching power supply.

5. When the holding brake slightly drops after power failure, the following solutions can be adopted:
(D Appropriately reduce p5-07
(2) Directly set p0-69.2 to 1

5.3 Stop mode

Servo shutdown can be divided into free shutdown, deceleration shutdown, and dynamic braking (DB) shutdown
according to the shutdown methods. The following is an explanation of the servo shutdown methods.

Stop mode Free shutdown Decelerating shutdown DB shutdown
The servo drive is not enabled, the
servo motor is not powered on, and | The servo driver outputs | The servo motor

Shutdown it can freely decelerate to 0. The | reverse braking torque, and | operates in a
principle deceleration time is affected by | the motor quickly | short-circuit braking
mechanical inertia, equipment | decelerates to O. state.

friction, and other factors.
Advantages: Smooth deceleration,
low mechanical impact, but slow

. Advantages: Short | Advantages:  Short
deceleration  process,  smooth Y S
Shutdown . . deceleration time deceleration time
oL deceleration, low  mechanical . . .
characteristics impact Disadvantage: There is | Disadvantage: There
. . mechanical impact is mechanical impact
Disadvantage: Slow deceleration p P
process

According to the different scenarios of servo shutdown, it can be divided into servo OFF shutdown, alarm
shutdown, and overtravel shutdown.

m Currently, only the 0.1kW~7.5kW models of DS5C2 support dynamic braking (DB) function.




5.3.1 Servo OFF and alarm shutdown

B Related parameters

Parameter Meaning Defgult Unit Range Modify Effective
setting
P0-30 Stop timeout time 20000 1ms 0~65535 Servo bb At once
po-27 | Servotumoffenable 0 . 0~5 Servobb | At once
shutdown mode
P0-29 Alarm shutdown mode 2 - 0~5 Servo bb At once
Parameter Value Meaning
0 Free running stops and remains in a free running state after stopping.
1 Free running stops and maintains DB status after stopping.
) Deceleration braking stops, and after stopping, it remains in a free
P0-27 running state.
3 Deceleration braking stops and maintains DB status after stopping.
4 DB stops and remains in a free running state after stopping.
5 DB stops and remains in DB state after stopping.
Turn off enable property alarm
0 Free running stops and remains in a free running state after stopping.
1 Free running stops and maintains DB status after stopping.
2 DB stops and remains in a free running state after stopping.
3 DB stops and remains in DB state after stopping.
4 DB stops and remains in a free running state after stopping.
5 DB stops and remains in DB state after stopping.
P0-29 Not turn off enable property alarm
0 Free running stops and remains in a free running state after stopping.
1 Free running stops and maintains DB status after stopping.
) Deceleration braking stops, and after stopping, it remains in a free
running state.
3 Deceleration braking stops and maintains DB status after stopping.
4 DB stops and remains in a free running state after stopping.
DB stops and remains in DB state after stopping.
Note:

1. servo turn off enable shutdown mode (P0-27)
(1) When P0-27=0, if the servo OFF occurs, the motor starts to rely on free stop without any alarm.
(2) When P0-27=1, if the servo OFF occurs, the motor starts to rely on free stop and maintains the DB state after
stopping.
(3) When P0-27=2, if the servo OFF occurs, the motor starts to rely on deceleration to stop, until the speed is less
than 50rpm before turning to free stop. At the same time, the servo will time the deceleration stop stage. If the
timing time has exceeded P0-30 and the motor speed has not dropped below 50rpm during the deceleration
process, an alarm E-262 will show.
(4) When P0-27=3, if the servo OFF occurs, the motor starts to rely on deceleration to stop, until the speed is less
than 50rpm before turning to free stop. At the same time, the servo will time the deceleration stop stage. If the
timing time has exceeded P0-30 and the motor speed has not dropped below 50rpm during the deceleration
process, an alarm E-262 will show. Maintain DB status after stopping.
(5) When P0-27=4, if the servo OFF occurs, the motor DB stops and remains in a free running state after stopping.
(6) When P0-27=5, if servo OFF occurs, the motor DB stops and maintains the DB state after stopping.
1. Servo alarm shutdown mode (P0-29)

(1) Turn off enable property alarm
When P0-29=0, if a servo alarm occurs, the motor starts to rely on free stop.
When P0-29=1, if a servo alarm occurs, the motor starts to rely on free stop and remains in DB state after
stopping.
When P0-29=2, if a servo alarm occurs, the motor DB stops and remains in a free running state after stopping.



When P0-29=3, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.
When P0-29=4, the motor DB stops and remains in a free running state after stopping.
When P0-29=5, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.

(2) Not turn off enable property alarm
When P0-29=0, if a servo alarm occurs, the motor starts to stop freely.
When P0-29=1, if a servo alarm occurs, the motor starts to stop freely and remains in DB state after stopping.
When P0-29=2, if a servo alarm occurs, the motor starts to rely on deceleration to stop, until the speed is less than
50rpm before turning to a free stop. At the same time, the servo will time the deceleration stop stage. If the timing
time exceeds P0-30 during the deceleration process, the servo will directly stop freely. At this time, due to the
servo being in an alarm state, regardless of the value of P0-29, there will be no alarm E-262. Maintain free
running status after stopping.
When P0-29=3, if a servo alarm occurs, the motor starts to rely on deceleration to stop, until the speed is less than
50rpm before turning to a free stop. At the same time, the servo will time the deceleration stop stage. If the timing
time exceeds P0-30 during the deceleration process, the servo will directly stop freely. At this time, due to the
servo being in an alarm state, regardless of the value of P0-29, there will be no alarm E-262. Maintain DB status
after stopping.
When P0-29=4, if a servo alarm occurs, the motor DB stops and remains in a free running state after stopping.
When P0-29=5, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.

(3) The servo drive SO terminal has been assigned a holding brake function, and the values set in

P0-27/P0-29 are invalid. They all stop in a deceleration manner.

Dynamic braking (DB) timing diagram (dynamic braking low-level indicates effective).

Power B — Enable -
signal
supply . - |
Current sampling
| bootstrap o | bootstrap
| zero calibration | Ly
Main ! Main | %
process | 0ms 14 | process 30ms !
| | Abou | | |
: I Sms! : I I
| : : bb status | : : Run status
Dynamic : ] ] Dynamic : ] T T
brake | : : brake | : :
Power on Enable
Lower tube of | :
switch tube : :
Switching tube enable : :
signal ' "
| |
Relay control signal : \ll 20ms
| |
Enable signal \I\ |
T
| |
I . | .
status running | DB deceleration | Deceleration completed

process DB hold

DB stop



5.3.2 Stop mode when overtravel in normal mode

The overtravel prevention function of servo unit refers to the safety function that the servo motor is forced to stop
by inputting the signal of limit switch when the movable part of the machine exceeds the designed safe moving

range.
B Related parameter
parameter Meaning Defz_mlt Unit Setting Modify Effective
setting range
po-2g | Servooverridestop 2 i 0~3 Servobb | At once
mode
P0-30 Stop timeout 20000 Ims 0~65535 Servo bb At once
Forward run Anytime
P5-22 prohibition /P-OT n.0001 - 0~ff At once
Reverse run Anytime
P5-23 prohibition /N-OT n.0002 - 0~ff At once
Be sure to connect the limit switch as shown in the figure below.
’—‘ Motor forward
:[D direction
Limit Limit S it
Servo switch switch ==
motor CNO
POT SI1
NOT

Rotary applications such as round tables and conveyors do not need the function of overrun prevention. At this

time, there is no need to connect the overrun prevention with input signals.

Parameter setting

Signal /POT, terminal input

Overtravel signal (/POT, /NOT) terminal

status logic
P5-22/P5-23-1.0000 No need to connect
external input
_ SIo terminal has no signal . .
P5-22/P5-23=n.0000 . invalid
mnput
P5-22/P5-23=n.0010 Slo terml'nal has signal
mnput
P5-22/P5-23=n.0010 No need to connect
external input
P5-22/P5-23-n.0000 | o\0 fterminal has signal valid

input

P5-22/P5-23=n.0010

SIo terminal has no signal
input

Parameter settings in forward limit signal /POT and reverse limit signal /NOT can not be set to the same terminal

input at the same time.

Direction Meet the limit Operation status
Forward positive limit is valid POT, set the servo overrun stop mode as P0-28
run negative limit is valid Alarm E-261
Reverse positive limit is valid Alarm E-261
run negative limit is valid NOT, set the servo overrun stop mode as P0-28
Parameter Value Meaning
The deceleration stops 1, the overrun direction moment is 0 after
0 stopping, and receiving instructions.
P0-28 Inertia stops, after stopping, overrun direction moment is O,
! receiving instructions.




5 The deceleration stops 2, after stopping, the overrun direction does
not receive instructions.
3 Alarm (E-260)

Note:

(1) When P0-28 = 0/2, the motor starts to decelerate and stop after receiving the overtravel stop signal, and the
stop timeout also plays a role in the overtravel process.

(2) During position control, when the motor is stopped by over travel signal, there may be position deviation pulse.
To clear the position deviation pulse, the clear signal /CLR must be input. If the servo unit still receives pulses,
they will accumulate until the servo unit gives an alarm.

(3) During torque control, the SO terminal of servo drive has the function of holding brake, which can't be
distributed through the overtravel signal terminals P5-22 and P5-23.

(4) Servo driver SO terminal is assigned with holding brake function, P0-28 is automatically set to 2.

5.3.3 Stop mode when overtravel in bus mode

In the bus control modes PP, CSP, PV, CSV, TQ, and CST, according to the P0-28 setting value, when
encountering POT and NOT signals, the servo has different processing methods.
Default Setting

Parameter Meaning seiifing Unit —

Modify | Effective

0: Direct alarm, using servo
deceleration shutdown method
1: Alarm triggered after deceleration 1|31418|9]
and shutdown in 605Ah mode 10

2: Not using overtravel, controlled
by the master station

P0-28.0

B  The motor is in a prohibited state
Scenario 1: When the servo is in an enabled or disabled state and touches the reverse limit switch, the panel will
display NOT, cancel the reverse limit signal, and the panel will return to its previous state.

Scenario 2: When the servo is in an enabled or disabled state and touches the forward limit switch, the panel will
display POT, cancel the forward limit signal, and the panel will return to its previous state.

Scenario 3: When the servo is in an enabled or disabled state and simultaneously touches the forward and reverse
limit switches, the servo will report E-261. If two limit signals are cancelled, the panel will return to its previous
state; If any limit signal is cancelled, the panel will display another limit signal, which needs to be cancelled
before the panel can return to its previous state.

B The motor is in motion state
1. Mistakenly touching the reverse limit
Taking the initial movement direction of the motor as the left as an example, when accidentally touching the
forward limit switch, the servo will report E-261. If the forward limit switch is cancelled first, and then the alarm
is cleared, the shaft will return to a non enabled state, and both the forward and reverse directions of the shaft can
move; If the alarm is cleared first and the axis returns to the disabled state, but the panel still displays POT, the
axis is still in the forward limit restricted state. The forward limit signal needs to be cancelled in order to release
the forward overtravel prohibition.



Panel display RUN |: — ]

o= Panel display E-261

Positive limit

4 Negative direction Positive direction — =

2.Limit overtravel state

When P0-28 is 1, servo will control the deceleration stop alarm.

(1) Initial movement direction to the left, triggering the overtravel signal without occurrence of offside
Scenario 1: Failure to touch the forward limit switch
The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. The shaft stops on the
reverse limit switch, and the servo will report E-260. The alarm must be cleared to move the axis in the forward
direction. When it touches the falling edge of the reverse limit switch, the panel display can change from NOT to
RUN, and the reverse overtravel prohibition can be released.

e— Panel display NOT — ]

Panel display RUN I

e Panel display E-260

Negative limit

44— Negative direction Positive direction —p»

Scenario 2: In the case of offside, touch the forward limit switch before the axis deceleration stop is completed.
The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. Before the shaft stops, if the
forward limit switch is touched, the servo will report E-261. The forward limit switch must be cancelled in order
to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft moves forward and touches the
rising and falling edges of the reverse limit switch again. Only then can the panel display change from NOT to
RUN, and the reverse overtravel prohibition be released.



e Panel display NOT

Panel display RUN L ]

e Panel display E-261

Negative limit

Positive limit

44— Negative direction Positive direction —p»

Scenario 3: In the case of offside, when the shaft stops, touch the forward limit switch.

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops, the servo
will report E-260. At this time, if the forward limit switch is touched, the servo will report E-261. The forward
limit switch must be cancelled before the E-261 alarm can be cleared. Otherwise, the alarm cannot be cleared.
Then, the shaft will move forward and touch the rising and falling edges of the reverse limit switch again. Only
then can the panel display change from NOT to RUN, and the reverse overtravel prohibition be released.

—— Panel display NOT S :|

Panel display RUN L]

——— Panel display E-261

— Panel display E-260

Negative limit

Positive limit

44— Negative direction Positive direction —



Scenario 4: In the case of offside, touching the forward limit switch during axial forward movement.

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops, the servo
will report E-260. After clearing the alarm to move the shaft forward, if the forward limit switch is touched, the
servo will report E-261. The forward limit switch must be cancelled before the E-261 alarm can be cleared.
Otherwise, the alarm cannot be cleared. Continue to move the shaft forward, touch the rising and falling edges of
the reverse limit switch again, and the panel display can change from NOT to RUN to release the reverse
overtravel prohibition.

Panel display NOT -

Panel display RUN L ]

e Panel display E-261 L

e Panel display E-260

Negative limit

Positive limit

44— Negative direction Positive direction —pw

5.4 Position control

5.4.1 General position control

5.4.1.1 Electronic gear ratio

1. Overview
The so-called "electronic gear" function has two main applications:
(1) Determine the number of command pulses needed to rotate the motor for one revolution to ensure that the
motor speed can reach the required speed.
As an example of 19-bit encoder motor, the pulse frequency sent by the upper computer PLC is 200kHz:

Pulses per revolution set to 10000 Set pulses per revolution to 5000
Electronic gear ratio set to 524288:10000 Electronic gear ratio set to 524288:5000
Two circle radius ratio: 2:1 Two circle radius ratio: 2:1
Big circle run one rotation (need 20000 Max speed Big circle run one rotation (need 10000 Max speed
pulses), small circle run two rotations 600rpm pulses), small circle run two rotations. 1200rpm

O

(2) In the precise positioning, the physical unit length corresponding to 1 command pulse is set for calculation.

For example: the object moves lum per command pulse. The command pulses of load rotating one circle = 6mm /
Tum = 6000. In the case of deceleration ratio is 1:1, set pulse per rotation PO-11=6000, P0-12=0. Then if the PLC
outputs 6000 pulses, the object will move 6mm.



]

777777

[ [ [ 7 ]

Encoder: 524288 (19-bit) ball screw pitch: 6mm

Do not change the electronic gear ratio

Without changing the ratio of the electronic
gear to the motor, the rotating cycle is
524288 pulses (P 0-11=0, P 0-12=0). If the
workpiece is moved 6 mm in one turn, the
number of pulses needed is 524288. If the
workpiece is moved 10 mm, it will need
10/6*524288=873813.333 pulses. When the
decimal number is omitted, the error will
occur.

B Related parameters

Change the electronic gear ratio

By changing the electronic gear ratio, the
motor needs 6000 pulses to rotate one circle.
If the workpiece moves 6 mm in one turn, the
number of pulses needed is 6 000. If the
workpiece is moved 10 mm, it needs
10/6*6000 = 10000 pulses. When the pulse is
sent, the decimal number will not be produced
and the error will not be produced.

Default Setti
Parameter Meaning seett?llllg Unit angleg Modify | Effective
PO-11 Pulse numbers per rotation *1 0 pul 0~9999 SS?{:O At once
P0-12 Pulse numbers per rotation *10000 0 pul 0~9999 S(')ell;\l’:O At once
P0O-13 Electronic gear ratio (numerator) 1 - 0~65535 N At once
P0-14 Electronic gear ratio (denominator) 1 - 0~65535 S(‘;l?llzo At once
Group 2 Electronic gear ratio Servo At once
P0-92 1 - 1~9999
(numerator) low bit*1 OFF
Group 2 Electronic gear ratio Servo At once
P0-93 0 - 0~65535
(numerator) high bit*10000 OFF
Group 2 Electronic gear ratio Servo At once
P0-94 1 - 1~9999
(denominator) low bit*1 OFF
Group 2 Electronic gear ratio Servo At once
P0-95 0 - 0~65535
(denominator) high bit*10000 OFF
Note:

(1) PO-11~P0-14 is all about the parameters of electronic gear ratio, P0-11, PO-12 is group 1, P0-13, P0-14 is
group 2, but the priority of PO-11 and PO-12 is higher than that of PO-13 and P0-14. Only when PO-11 and P0-12

are set to 0, the ratio of electronic gear P0O-13 and P0-14 will take effect.
(2) When P0O-11, P0-12, P0O-13 and P0-14 are all set to 0, P0-92, P0-93, P0-94 and P0-95 will take effect.




2. Calculation of Pulse Number per Rotation and Electronic Gear Ratio

Steps Content Description
Confirm the machine | Confirm the deceleration ratio n:m(servo motor turns m
1 specification rotations while load turns n rotations), ball screw distance,
pulley diameter.
2 Confirm the encoder pulse Confirm the servo motor encoder accuracy
3 Set the command unit Determine the actual distance or angle corresponding to 1

pulse of the controller
Calculate the command pulses | Based on the determined command unit, calculate the

4 the load shaft rotates 1 circle command quantity n of the load shaft rotating for 1 revolution.
5 Calculate the pulses per | Command pulse number of motor shaft rotating for 1 turn
rotation M M=N/(m/n).
Set the pulses per rotation | PO-11=M%10000 priority
6 (PO-11/P0-12) or P0-12=M/10000
Electronic ~  gear = ratio| ., "0 vetwionx o
(PO-13/P0-14)/(P0-92~95) TS = Y %
Note:

(1) In step 6, the effective priority of the number of pulses per revolution is higher than the electronic gear ratio,
that is, when PO-11 ~ P0-12 are all 0, PO-13 ~ P0-14 will take effect. In special cases, if the number of pulses per
revolution is calculated as a decimal, the electronic gear ratio should be considered.

(2) When P0-13 and P0-14 exceed the setting range, please divide the electronic gear ratio into numerator and
denominator. If the ratio still exceeds the parameter setting range, please use the second gear ratio P0-92~P0-95.
Only when P0-11~14 = 0, the second gear ratio takes effect.

(3) The resolution of DS5C2 series servo motor encoder is 524288 (19 bits).

(4) The command unit does not represent the machining accuracy. On the basis of the mechanical accuracy,
refining the instruction unit quantity can improve the positioning accuracy of the servo system. For example,
when using the lead screw, the mechanical accuracy can reach 0.01mm, so the unit equivalent of 0.01mm is more
accurate than the unit equivalent of 0.1mm.

3. Example of setting the electronic gear ratio

Ball screw Round table Belt + pulley
Load shaft £P Load shaft .
[z ezzzzzizzn —"C \‘
steps Name P: pitch Load H
p shaft B 360 ° ]
Irotate = lrotate= ———————— D: pulley diameter
command unit command unit
lrotate=___ D
command unit
Confirm Ball screw pitch: 6mm I-circle rotate angle: | Pulley diameter: 100mm
1 mechanical Machine deceleration ratio: | 360° Deceleration ratio: 1:2
specifications | 1:1 Deceleration ratio: 1:3
Confirm the | Encoder resolution 131072 Encoder resolution | Encoder resolution 131072
2 number of 131072
encoder pulses
3 Confirm the | 1 command unit: 0.001mm 1 command unit: 0.1° 1 command unit: 0.02mm
command unit
Calculate the | 6mm/0.001mm=6000 360/0.1=3600 314mm/0.02mm=15700
command
4 amount of 1
revolution of
load shaft
Calculate the | M =6000/(1/1)=6000 M=3600/(3/1)=1200 M=15700/(2/1)=7850
pulse number
5 m of one

revolution of
motor shaft




rsoe;tli’(‘:rllses PET 1 p0-11=6000 PO-11=1200 P0-11=7850
OOy | PO-12=0 P0-12=0 P0-12=0
6 . | P0-13=131072 P0-13=131072 P0-13=131072 " P0-14=7850
Set electronic P0-14=6000 P0-14=1200 After reduction
gear ratio . . P0-13=65536  P0-14=3925
After reduction After reduction .
(P0-13/P0-14)/ B B Conver to second gear ratio
P0-13=8192 P0-13=8192 ~ -
(P0-92~95) P0-14=375 P0-14=75 P0-92=5536 P0-93=6
P0-94=3925 P0-95=0

5.4.1.2 Positioning completion signal (/COIN, /COIN_HD)

In position control, the signal indicating the completion of servo motor positioning is used when the command
controller needs to complete positioning confirmation.
B Related parameters

Parameter Meaning Defr?tult Unit Range Change Effective
setting
P5-00 Pos1t¥0n1ng. 11 Command 0~65535 Anytime At once
completion width unit
Positioning
P5-01 completion 0 - 0~3 Anytime At once
detection mode
Positioning
P5-02 completion hold 0 ms 0~65535 Anytime At once
time

Parameter Szl Defa-lult Sl Meaning Modify | Effective
name setting mode
P5-37 | /COIN-HD | 1n.0000 516 Positioning complete | | i | At once
holding
P5-38 /COIN | 1n.0000 516 P"S‘“‘“:)‘l‘;éﬁ:’mplete Anytime | At once

Refer to section 3.2.4 for hardware wiring details.
If it is necessary to output signal from SO2, P5-37 and P5-38 are set to n.0002/0012. Note that an SO
terminal can only be used as a signal function.

1. Conditions for positioning completion signal output

(1) /COIN-HD signal output conditions

When the positioning completion detection mode P5-01 is set to 3, the positioning completion holding /COIN-HD
signal can be output. When the /COIN signal holds P5-02 time, the COIN-HD signal can be output.

(2) /COIN signal output conditions

According to the positioning completion detection mode set in P5-01, output positioning completion /COIN signal.
The following is the precondition for positioning output and the output diagram.



P5-01 setting Content Diagram
ON
/S-ON
If the absolute signal
deviation is below
Signal Wlll be Pulse offset \ P5-00
output.
/COIN ON ON
signal OFF
ON
/S-ON
Signal status |
After the
instruction is | U0-08 | 7y
finished, the Pulse offset y P5-00
1 . .
deviation is below
P5-00 and COIN
signal is output. | AUO-12 | :
Pulse command _/
/COIN _|ON [ON
Signal status__| OFF
ON
/S-ON
Signal status |
When the
instruction ends | U0-08 | “P =00
and the motor Pulse offset A
speed is under the
rotation detection
2 speed (P5-03) and P ll AUO-12 | ny
the absolute ulse command, . —
deviation is less
than P5-00, the
COIN  signal is | U0-00 | Koo
output. Actual speed \d
/COIN TON ON
Signal status__| OFF
ON
/S-ON
Signal status |
At the end of
instruction, the | U0-08 |
absolute deviation Pulse offset ¢P5-00
value under P5-00,
3 it outputs COIN
signal. If COIN | AUO-12 |
maintains  P5-02 Pulse command
time, COIN-HOLD >-< P5-02
signal is output /COIN ON ON
en ) Signal status__| OFF < P5-02
/COIN-HOLD TON
OFF

Signal status




2. Description of positioning completion width

(1) The positioning completion width P5-00 changes proportionally due to the change of electronic gear ratio, and

the factory default is 11 command units.

The following table is

an example:

Number of
command pulses
required for one

revolution of motor

positioning completion
width P5-00

10000 (default) 11 (default)
20000 22
5000 6
3000 4
2000 3

(2) The positioning completion width can also be set separately, and its change will not affect the number of

The positioning completion width P5-00 changes
proportionally with the number of command pulses
required for one revolution of the motor.

The output of the positioning completion signal
depends on the positioning completion width. The
smaller the width is, the later the positioning
completion signal output is, but the signal output
does not affect the actual operation state of the
motor.

command pulses required for one revolution of the motor.

5.4.1.3 Positioning near signal (/NEAR)

The servo motor is located near the positioning completion signal, so that the equipment can prepare the next

action in advance.

B Related parameters

Default
Parameter Meaning y ?u Unit Range Change Effective
setting
ps-06 | Nearsignal output 50 Command | (5535 | Anytime | Atonce
width unit
Parameter Shgiel Defgult S Meaning Modify Effective
name setting mode
P5-46 /NEAR n.0000 5|6 Positioning near | Anytime At once

Refer to section 3.2.2 for hardware wiring details.
If it is necessary to output from the SO2, P5-46 can be set to n.0002/0012.

1. Positioning approach signal output conditions

When the pulse deviation value U0-08 of the servo driver is lower than the P5-06 setting value, the positioning

approach signal (/NEAR) is output.

U0-08
Pulse offset
i Lo
/NEAR _ loN ONI
signal status 1 I
| OFF |
/COIN  ONi 1ON
signal status OFF ’7

2. Description of approach signal output

(1) The approach signal output width P5-06 changes proportionally due to the change of the electronic gear ratio.

The default setting is 11 command units.

The following table is

an example:

Number of
command pulses
required for one

revolution of motor

Near signal output width
P5-06

10000 (default)

50 (default)

The near signal output width P5-06 changes
proportionally with the number of command pulses
required for one revolution of the motor.

The output of the positioning completion signal
depends on the positioning completion width. The



smaller the width is, the later the positioning
completion signal output is, but the signal output
does not affect the actual operation state of the

20000 100
5000 25
3000 15
2000 10 motor.

(2) The approach signal output width can also be set independently, and its change will not affect the number of
command pulses required for one revolution of the motor.
(3) Please set this parameter larger than the positioning completion width.

5.4.1.4 Command pulse prohibition (/INHIBIT)

Position command prohibition, including internal and external position commands. Stop the function of command
pulse input during position control. When the /INHIBIT signal is on, the pulse command is no longer counted.

B Related parameters

Parameter Szl Defgult Sl Meaning Modify | Effective
name setting mode
P5-32 /INHIBIT | 1n.0000 516 Command pulse prohibition | Anytime | At once

Parameter range n.0000-001A, assigned to other input terminals by parameter P5-32.
If it is necessary to input from SI2, P5-32 can be set to n.0002/0012. Refer to section 3.2.2 for hardware

wiring details.

1. /INHIBIT terminal effectiveness description

Parameter setting Sipnal/ INHIBIT terminal input status Signal/INHIBIT terminal

status logic

P5-32=n.0000 No external terminal input

P5-32=n.0000 SIo terminal has no signal input Invalid

P5-32=n.0010 SIo terminal has signal input

P5-32=n.0010 No external terminal input

P5-32=n.0000 SIo terminal has signal input Valid

P5-32=n.0010 SIo terminal has no signal input

2. The influence of /INHIBIT terminal signal on the running state of motor

Motor operation status

Control mode

/INHIBIT terminal logic
valid

/INHIBIT terminal logic invalid

S v— ™
Internal - postion | o <o current segment

/INHIBIT signal is from ON—OFF, continue
running from pause point.

control
6- external pulse | Pause pulse command
position control reception

/INHIBIT signal is from ON—OFF, continue
running from the pulse command received
after OFF.

5.4.1.5 Offset clear (/CLR)

Position offset=(position command — position feedback)(encoder unit)

The position deviation clearing function means that the driver can clear the position deviation when the servo

is off or the /CLR signal is received.

B Related parameters

Parameter Sigrell Defgult Sl Meaning Modify Effective
name setting mode
P5-34 /CLR n.0000 All Pulse deviation clear | Anytime At once

Parameter range n.0000-001A, assigned to other input terminals by parameter P5-34.
If it is necessary to input signal from SI2, P5-34 can be set to n.0002/0012. Refer to section 3.2.2 for

hardware wiring details.

1. /CLR signal effectiveness




parameter setting status Signal /CLR terminal input status gl /fsinctemlnal
P5-34=n.0000 No external terminal input
P5-34=n.0000 SIo terminal has no signal input Invalid
P5-34=n.0010 SIo terminal has signal input
P5-34=n.0010 No external terminal input
P5-34=n.000C SIo terminal has signal input Valid
P5-34=n.0010 SIo terminal has no signal input

2. /CLR signal explanation

Send the pulse to the servo, execute the /CLR input signal, the servo will lock the current pulse counts, then
update the current position of the encoder to the position feedback in the control, at the same time, clear the
intermediate quantity of the position loop, speed loop and current loop.

/CLR signal is triggered by edge.

3. Other description of pulse position deviation clearing signal
Setting F0-02 to 1 can also clear the pulse position deviation.

5.4.1.6 Position pulse deviation

Pulse deviation value refers to the difference between command pulse of command controller (such as PLC) and
feedback pulse of servo unit in position mode. Its unit is 1 command unit, which is related to the command unit
determined by electronic gear ratio.

In position control, when the deviation pulse exceeds a certain limit value, an alarm will occur, and this threshold
value is the deviation pulse limit value.

B Related parameters

Default . .
parameter Meaning seett?rlllg Unit Range Change Effective

pulse deviation

e 2000 0.01 turns 0~65535 Anytime At once
limit value

P0-23

When the deviation pulse limit is 0, the deviation pulse will not be detected.

Alarm E-100
Deviation 0 ( Normal control I P0-23
pulse { Normal control I P0-23
Alarm E-100
5.4.1.7 Position command filter
B Related parameters
. Default . .
Parameter Meaning . Unit Range Change | Effective
setting

Position command Servo
P1-24 acceleration and 0 0.1ms 0~65535 At once

. L. OFF
deceleration filtering time

Position command Servo
- ~ At
P1-25 smoothing filtering time 0 0.Ims 0~63535 OFF onee




Position command acceleration and .. .
. Position command smoothing filter
deceleration filter

Command pulse Command pulse

Before filtering —— Before filtering

frequency frequency .
After filtering —— After filtering
100% 100% f----- :
|
|
63.2% i
|
i
|
|
N !
! 36.8% !
! I
L I
T l—»| l«—»]
Pl-24 P1-25 P1-25 T

Command pulse — Before filtering

frequency
—— After filtering
100%
e
P1-25 T

5.4.1.8 Reference origin

1. Find the reference origin

To find out the physical origin of working table and make it as the coordinates origin of point position control.
Users can select finding reference origin at forward or reverse side.

Function setting:

. Default . .
Parameter Meaning . Unit Range Change Effective
setting
P4-00 S
Origin function 0 - 0~1 evo At once
n.Xxox OFF

Note: This function is applicable to position mode 5 and 6; when this parameter is set to 0, the
function of Origin-finding is invalid; when it is set to n.001x, the function of Origin-finding can be
used. (please set P9-21=0)

Signal setting
Parameter | Signal Default Meaning Modify
Mode 3: internal speed Range: 0000-0014, distributes
selecting signal to input terminal through P5-28.
P5-28 /SPD-A | n.0000 S When it set to 0001, it means
Mode 5: find origin point at input signal from SII.
forward direction
Mode 3: internal speed Range: 0000-0014, distributes
selecting signal to input terminal through P5-29.
P5-29 /SPD-B | n.0000 - — When it set to 0001, it means
Mode 5: find origin point at . .
input signal from SI1.

reverse direction




Related parameter setting:

Default
Parameter Meaning y ?u Unit Range Change Effective
setting
P4-00 Z ph ignal S
phase signa 5 ) O~f ervo At once
Nn.XXX0O numbers OFF
The speed hitting At once
. Servo
P4-01 the proximity 600 rpm 0~65535 OFF
switch
The speed leaving At once
. Servo
P4-02 the proximity 100 rpm 0~65535 OFF
switch
Note: The origin finding function is only applicable to single turn absolute value motors (multi-turn
absolute value motors PO-79=1 can also support the origin finding function)

Find reference origin diagram:

/lP-OT /Nl-OT
| |
0 :< Speed P4-01 Speed P4-01 >:
. Direction CW Direction CCW |
) StOB mode , Stop mode
P0-28 1 PO-28
3 i Speed P4-“2 eed P4-02
Direction CCW ' Direction CW

Reference origin
of forward side

Z signal qu+ntity

P4-00

Reference origin
of reverse side

Sequential diagram of finding reference origin on forward side:

®
/SPD-A ﬂ
/P-0T I @
/Z] ﬂ | : H H
\' ! 1 : @ |
P4-01[" ~ ~ -:/ \ | P4-00 |
P4-02F -~ """ - ----- A t

Steps:

(1) Install limit switch at forward and reverse side. At the rising edge of /SPD-A, motor runs forward at the speed
of P4-01 to find the reference origin on forward side.

(2) After the working table hit the limit switch, the motor stop as the mode set by parameter PO-28

(3) Motor leaves the limit switch at the speed of P4-02. After the working table left the limit switch, the motor run
at the Z phase signal position of No.n optical encoder. This position is considered as the coordinates origin, n is
decided by parameter P4-00.



5.4.1.9 Homing function

1. Function overview
The return to origin function refers to that when the servo enable is on in the position control mode, after the
return to origin function is triggered, the servo motor will find the origin and complete the positioning function.
The found origin can be used as the position reference point for subsequent position control.
During the homing operation, other position commands (including the retriggered homing signal) are shielded.
After the homing is completed, the servo driver can respond to other position commands.
After the homing is completed, the servo driver outputs the homing completion signal, and the upper computer
can confirm that the homing has been completed after receiving the signal.

1. Parameter setting

Parameter Name Range Meaning tisnelte Effective | Default
P9-11.0=0: not find Z phase
P9-11.0 Z phase 0~F P9-11.0=1: find one Z phase Servo Servo 0
’ numbers P9-11.0=2: find two Z phases OFF ON
And so on
. P9-11.1=0: not trigger homing
Homing P . .
P9-11.1 rigger 0-2 P9-11.1=1: trigger homing through SI terminal Servo Servo 0
mode (P5-28) OFF ON
P9-11.1=2: trigger homing after enabling
P9-11.2=0: homing mode 0
P9-112 Homing 07 P9-11.2=1: homing mode 1 Servo Servo 0
‘ mode P9-11.2=2: homing mode 2 OFF ON
And so on
Deceleration
P9-113 rrgggteinvg};g 0.1 P9-11.3=0: decelerate as the setting of P9-14 Servo Servo 0
’ = ’ P9-11.3=1: decelerate at once OFF ON
overlimit
signal

Note: P9-11.0 can set up to 15 Z phases. P9-11.1 = 0 means that the homing function cannot be used. This

parameter can be understood as the enabling bit of the homing function. Homing modes

opposite situation of homing modes 0, 2, 4 and 6 respectively.

1, 3, 5 and 7 are the

Parameter Name Range Unit Meaning _Set Effective Lt
time value
Return to the origin at high
Homing speed, find the deceleration | Servo
Po-12 high speed 0~3000 pm point and execute the OFF Servo ON 200
mechanical offset
Homing with low speed.
Homin This low speed should be Servo
P9-13 & 0~1000 rpm low enough not to cause Servo ON 20
low speed ) OFF
mechanical shock when
stopping
. The acceleration and
Homing deceleration time here refers | Servo
P9-14 acg/dec 0~1000 ms to the time required for 0 to OFF Servo ON 1000
time
1000 rpm
If the time spent in the whole
Maximum process of homing exceeds
time the time set by this Servo
P9-15 allowed to 0~12000 10ms parameter, an alarm will be OFF Servo ON 0
return to given. When P9-15 =0, the
the origin timeout alarm will be
shielded
To;c(l)l dsetop This parameter is only Servo
P9-16 . 0~1000 rpm available for home mode 6 Servo ON 2
homing OFF
and 7
speed




Parameter Name Range Unit Meaning Set Effective Ll
time value
threshold
Touch stop This parameter is only
mode available for home mode 6 Servo
P9-17 homing 0~300% % and 7 OFF Servo ON 100%
torque The base value of the
threshold percentage is the rated torque
Touch stop
mode This parameter is only Servo
P9-18 homing 10~1500 ms available for home mode 6 OFF Servo ON 500
time and 7
threshold
Quantitativ Servo
P9-19 e pulses -9999~9999 - Quantitative pulses low bit OFF Servo ON 0
low bit
Quantitativ Servo
P9-20 e pulses -9999~9999 - Quantitative pulses high bit Servo ON 0
h . OFF
high bit
New/old P9-21=0: old homing
homing function Servo | Power on
P9-21 function 0.1 i P9-21=1: new homing OFF again 0
selection function
When the homing is about to
end, this filtering time is
required. Wait until the
New motor stops completely Servo
P9-22 homing end 50~10000 ms before completely exiting the OFF Servo ON 500
filter time homing mode. After this
filtering time, the return to
origin completion signal will
be output.

Note: Actual mechanical offset =P9-19 + P9-20x10000, P9-19 and P9-20 need same symbol (all positive or
negative value). The mechanical offset here is the absolute position of the servo after homing.

Parameter Name Meaning Set time Effective Default
N.XXXX
P5-22 Forwgrd overtravel Forward limit signal in homing mode Opere.ltlon Take effect
signal POT setting at once
Reverse overtravel Lo . . Operation | Take effect
P5-23 signal NOT Reverse limit signal in homing mode setting ot once
When the homing action and status are Take effect
completed, the homing completion signal will at once
Homine completion be output. Even if other modes are executed Operation
P5-54 fi nalp after the homing is completed, the homing se ttin
& completion signal will not disappear. When &
the homing is started again, the homing
completion signal will disappear.
P5-64 Homing switch signal The origin switch s1gpa1 is requlrfed. in the Opergtlon Take effect
process of returning to the origin. setting at once
. When P9-11.1=1, P5-28 distributed the SI . Take effect
SI terminal start . ; . Operation
P5-28 . terminal, the homing can be triggered by SI . at once
homing terminal setting

2. New homing mode selection

To use the new homing function, first set P9-21=1, then set the overtravel switch (POT/NOT) and the origin
switch. If the mechanical offset (P9-19 and P9-20 are set), please set the offset within the travel range to ensure
that the mechanical equipment will not be damaged during the homing process!
The number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) can be valid at the same time. If the
number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) are not set to 0, the servo will find the
number of Z phases (P9-11.0) first, and then execute the mechanical offset (P9-19, P9-20). If the number of Z




phases (P9-11.0) is 0 and the mechanical offset (P9-19, P9-20) is not 0, the servo does not find the Z phase, but
executes the mechanical offset (P9-19, P9-20). If the number of Z phases is not 0 but the mechanical offset is 0,
the servo will find the Z phase (P9-11.0) without performing the mechanical offset.

There are 8 homing modes in total, as follows:

(1) Positive homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2 =0)

(2) Reverse homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2=1)

(3) Positive homing, the deceleration point and origin are motor Z signal (P9-11.2 =2)

(4) Reverse homing, the deceleration point and origin are the motor Z signal (P9-11.2 = 3)

(5) Forward homing, the deceleration point is the forward overtravel switch, and the origin is the forward
overtravel switch or motor Z signal (P9-11.2 =4)

(6) Reverse homing, the deceleration point is the reverse overtravel switch, and the origin is the reverse overtravel
switch or motor Z signal (P9-11.2 =5)

(7) Positive homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 = 6)

(8) Reverse homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 =7)

Each homing mode is analyzed in detail below:
1. Homing mode 0 Positive homing, the deceleration point is the origin switch, and the origin is the
origin switch or motor Z signal (P9-11.2 = 0)

To use this mode, you need to connect pot, not and origin switches.

(1) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =

0-invalid, 1-valid), and the forward overtravel switch (POT) (P5-22) is not triggered in the whole process.

Firstly, the servo motor searches the deceleration point (origin) signal in the high-speed forward direction with the
set value of P9-12 (homing high speed) until it meets the rising edge of the deceleration point (origin) signal. After
gradually decelerating to -P9-13 (homing low speed) according to the setting of P9-14 (homing acceleration and
deceleration time), the servo motor searches the deceleration point(origin) signal falling edge in the reverse
direction at the low speed set by -P9-13 (homing low speed). When encountering the deceleration point (origin)
signal falling edge, it will reverse, and continue to search the deceleration point (origin) signal rising edge at low
speed with P9-13 (homing low speed). The next homing action can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed with
P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the operation process of continuing to search the rising edge of deceleration point (origin) signal at low speed
with P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal. After the motor is completely stopped, the motor will move a quantitative pulse (P9-19, P9-20) with speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor will stop.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed



P9-13 (homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal,
and then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge of the deceleration point (origin) signal at low speed
P9-13 (homing low speed), continue to run after encountering the rising edge of the deceleration point (origin)
signal, then find the first z-phase signal and stop immediately. After the motor is completely stopped, according to
the set number of mechanical offset pulses (P9-19, P9-20) and direction (it can be positive direction or negative

direction), the motor goes through a quantitative pulses (P9-19, P9-20) at the speed set by P9-12 (homing high
speed), and then the motor stops.

(2) When the motor starts to move, the origin switch (deceleration point) signal is valid (P5-64 = 0-invalid,
1-valid), and the forward overtravel switch (P5-22) is not triggered in the whole process:

The servo motor directly searches for the falling edge of the deceleration point (origin) signal at low speed -P9-13

(homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will reverse (i.e.

forward), and continue to search for the rising edge of the deceleration point (origin) signal at low speed with
P9-13 (homing low speed). The next homing action can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of deceleration point (origin) signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop immediately after encountering
the rising edge of the origin signal. After the motor is completely stopped, according to the set number of
mechanical offset pulses and direction (either positive or negative direction), the motor will move a quantitative
pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed), and then the motor will stop.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately. After the motor is
completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed P9-12 (homing high
speed) according to the set number of mechanical offset pulses (P9-19, P9-20) and direction (either positive or
negative direction), then the motor stops.

(3) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =
0-invalid, 1-valid), and the forward overtravel switch (P5-22) triggered in the process is valid.

Firstly, the servo motor forward searches for the deceleration point signal at high speed P9-12 (homing high
speed). After encountering the forward overtravel switch (POT) (P5-22), the driver immediately reverse searches
for the falling edge of the deceleration point (origin) signal at the speed -P9-12 (homing high speed) according to
the value set by P9-14 (homing acceleration and deceleration time). After encountering the falling edge of the
deceleration point (origin) signal, decelerate in the reverse direction (i.e. restore the forward direction) according
to the set value of P9-14 (homing acceleration and deceleration time). The servo motor forward searches the rising
edge of the deceleration point (origin) signal at low speed of P9-13 (homing low speed). The next action back to
the origin can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately after
encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of deceleration point (origin) signal, and then find the first Z-phase signal and stop immediately.



origin

& P F POT switch  speed POT signal rising
orward direction edge
: 17 P9.12 ; — ..
; | origin signal rising
(@ rrrrrrrrrr o | gy
| " .-"I \ ¥ |
motion track | |—:) a —
£ ] / time
| = N 1 ".I
motor Z signal : | H | |_ : \ /
— Ly Po-12 | \ / _ )
forward overtravel : trigger signal deceleration point
switch ' signal falling edge

(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, continue to run after encountering the
rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor stops.

2. Homing mode 1 Reverse return to zero, the deceleration point is the origin switch, and the origin is
the origin switch or motor Z signal (P9-11.2=1)
It needs to connect POT, NOT, origin switch to use this mode.
(1) When the motor starts to move, the signal of origin switch (deceleration point) is invalid, and the reverse
overtravel switch (NOT)(P5-23) is not triggered in the whole process
Firstly, the servo motor searches for the deceleration point signal at high speed -P9-12 (homing high speed) in
reverse until it meets the rising edge of the deceleration point signal. After gradually accelerating to P9-13
(homing low speed) according to the setting of P9-14 (homing acceleration and deceleration time), the servo
motor forward searches for the falling edge of deceleration point (origin) signal at the low speed P9-13 (homing
low speed). When encountering the falling edge of deceleration point (origin) signal, it will reverse (resume
reverse), and continue to search the rising edge of the deceleration point (origin) signal at a low speed
-P9-13(homing low speed). The next back to origin action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continuing to search for the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop the machine immediately after encountering the rising edge of deceleration point
(origin) signal. After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the
set speed P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either
positive direction or negative direction), then the motor stops.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
During the operation of continue to search the rising edge of deceleration point (origin) signal at low speed -P9-13



(homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal, and
then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continue to search the rising edge of the deceleration point (origin) signal at low speed
-P9-13 (homing low speed), continue to operate after encountering the rising edge of the deceleration point (origin)
signal, then find the first Z-phase signal and stop immediately. After the motor stops completely, according to the
set number of mechanical offset pulses and direction (either positive direction or negative direction), the motor
goes through a quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed), and then the motor
stops.

(2) When the motor starts to move, the signal of origin switch (deceleration point) is valid (P5-64 = 0-invalid,
1-valid), and the reverse overtravel switch is not triggered in the whole process (NOT) (P5-23).
The servo motor directly forward searches for the falling edge of the deceleration point (origin) signal at low
speed P9-13 (homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will
reverse (i.e. negative direction), and continue to search for the rising edge of the deceleration point (origin) signal
at low speed -P9-13 (homing low speed). The next action of returning to origin can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of negative acceleration or negative constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
origin

NOT switch R
speed

forward T

direction |

—_— 7 .
' deceleration

@ ([T T 770 point signal

falling edge

|

| Po-13  m—

) /
.'r I'.I

motion track

: time
Po-13 —
1 trigger signal origin signal

reverse 5
overtravel switch rising edge

(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of negative acceleration or negative constant speed operation, stop the machine immediately after
encountering the rising edge of the origin signal. After the motor is completely stopped, the motor will walk a
quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), and then stop the motor.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During negative acceleration or negative constant speed operation, continue operation after encountering the
rising edge of deceleration point (origin) signal, and then stop immediately after finding the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of negative acceleration or negative constant speed operation, continue to operate after
encountering the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop
immediately. After the motor stops completely, the motor will run a quantitative pulse (P9-19, P9-20) at the set
speed P9-12 (homing high speed) according to the set mechanical offset pulse numbers and direction (either
positive or negative direction), then the motor stops.

(3) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =
0-invalid, 1-valid), and the reverse overtravel switch triggered in the process is valid (NOT) (P5-23).

Firstly, the servo motor reverse searches for the deceleration point (origin) signal at high speed -P9-12 (homing
high speed). After encountering the reverse overtravel switch (NOT), the driver decelerates in reverse (i.e. forward)
according to the value set in P9-14 (homing acceleration and deceleration time), and immediately searches for the
falling edge of the deceleration point (origin) signal at high speed P9-12 (homing high speed) in the forward
direction. After encountering the falling edge of the deceleration point (origin) signal, decelerate in the reverse
direction (i.e. negative direction) according to the set value of P9-14 (homing acceleration and deceleration time),
and the servo motor searches the rising edge of the deceleration point (origin) signal in the reverse low speed
-P9-13 (homing low speed). The next homing action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop the machine immediately after
encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, continue the operation after
encountering the rising edge of the origin signal, and then stop immediately after finding the first Z-phase signal.



origin
forwara  VOT switch [& =] speed » deceleration point

I] - ;
direction m signal falling edge
4 q ] !

1
| III II|
' | ; trigger signal ."II Z signal
| { \
J / \

motion track (4—1

time

I
1 \
! \
3 \
: B B ; [ _) Po-13 \
. | | A ;
motor Z signal L] | J ﬂ : | | oo \ / origin signal
T L. i T NOT signal rising ™S8 edge
overtravel switch edge

(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, continue to operate after encountering
the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor stops.

3. Homing mode 2 forward homing, deceleration point and origin are motor Z signal (P9-11.2=2)

In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.

(1) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the

forward overtravel switch (POT) is not triggered in the whole process.

Firstly, the servo motor forward searches the Z signal at the high-speed P9-12 (homing high speed). After
encountering the rising edge of the Z signal, it decelerates in the reverse direction according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to -P9-13 (homing low speed) and reverse
searches the Z signal at low speed. Next, the homing action is divided into two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the other side of the motor Z signal.

forward POT switch

ed :
direction : m e sg?r?tlz;:;n
! v Po.12 ; | rising edge
O W rrrrrrrrrrrro ‘-
! 1
: ! 1
motion track | ! H
- | ,
motor Z signal HI | : time
1 -Po- i
; — e .tri or sipnal Z signal another
forward ! geet SIEh side of rising
overtravel switch edge

(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

(2) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the
forward overtravel switch is triggered in the process (POT) (P5-22).

Firstly, the servo motor searches for the Z signal in forward direction with the high speed P9-12 (homing
high-speed speed). After encountering the forward overtravel switch, the driver decelerates in the reverse direction
according to P9-14 (homing acceleration and deceleration time), and searches for the Z signal in the reverse
direction with the high-speed -P9-12 (homing high-speed) until encountering the rising edge of the Z signal. The
machine gradually decelerates in the reverse direction (i.e. returns to the forward direction) according to P9-14
(homing acceleration and deceleration time). The servo motor searches the rising edge of the other side of the Z
signal in the forward direction and low speed P9-13 (homing low speed). The next homing action is divided into
two cases:



(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the other side of the Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse at the speed set by P9-12 (homing high speed) according to the set number of mechanical
offset pulses and direction (either positive direction or negative direction), and then stop the motor.

4. Homing mode 3
(P9-11.2=3)
In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.
(1) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the
reverse overtravel switch is not triggered in the whole process (NOT).
Firstly, the servo motor searches for the Z signal in reverse direction with the high speed -P9-12 (homing high
speed). After encountering the rising edge of the Z signal, it decelerates and reverses according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to P9-13 (homing low speed) and searches for the
Z signal at low speed in forward direction. Next, the homing action is divided into two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the other side of the motor Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately when
encountering the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the
motor will walk a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.
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(2) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the
reverse overtravel switch is triggered in the process (NOT)

The servo motor searches for the Z signal at high speed -P9-12 (homing high speed) in reverse direction. After

encountering the reverse overtravel switch, the driver decelerates and reverses according to P9-14, and then

searches for the Z signal at high speed P9-12 (homing high speed) in forward direction until encountering the



rising edge of the Z signal, and gradually decelerates and reverses (i.e. restores the reverse direction) according to
the set value of P9-14 (homing acceleration and deceleration time). The servo motor searches the rising edge on
the other side of the Z signal at low speed -P9-13 (homing low speed) in reverse direction. Next, the homing
action is divided into two cases:

(a) Mechanical offset (P9-19, P9-20) is 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the other side of the Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

5. Homing mode 4 forward homing, deceleration point and origin are forward overtravel switch
POT (P5-22) (P9-11.2=4)
To use this mode, it needs to connect NOT, POT.
(1) When the motor starts moving, the forward overtravel switch (POT) is invalid

Firstly, the servo motor searches the forward overtravel switch at high speed P9-12 (homing high speed). After
encountering the rising edge of the forward overtravel switch signal, it gradually decelerates in reverse according
to the setting of P9-14 (homing acceleration and deceleration time). The servo motor searches the falling edge of
the forward overtravel switch signal in reverse direction at low speed -P9-13 (homing low speed). After
encountering the falling edge of the forward overtravel switch signal, the next action of returning to the origin can
be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in the reverse direction (i.e. restore the forward direction), and search for the rising edge of the forward
overtravel switch signal in the forward direction and low speed P9-13 (homing low speed). In the process of
forward acceleration or forward constant speed operation, stop immediately when encountering the rising edge of
the forward overtravel switch signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the forward direction), and search the rising edge of the forward
overtravel switch signal in the forward with low speed P9-13 (homing low speed). In the process of forward
acceleration or forward uniform speed operation, stop immediately when encountering the rising edge of the
forward overtravel switch signal. After the motor is completely stopped, motor walks a quantitative pulse at the
speed set by P9-12 (homing high speed) according to the set number and direction of mechanical offset pulses (it
can only be in the negative direction, that is, it must move between the origin switch and NOT), and then the



motor will stop.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Continue to operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.

forward POT switch speci)

el o .

(@ rrrr @rrrrrrrrero g

motion track 1 i i P9-13

motor Z signal |i; s ‘h"igger signal | time
T ' ‘,1— POT fallingedge ' ' motor Z signal

overtravel switch

(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed set by -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

(2) Forward overtravel switch is valid when motor starts moving (POT) (P5-22)
The servo motor directly searches for the falling edge of the forward overtravel switch signal (POT) at a reverse
low speed -P9-13 (homing low speed). After encountering the falling edge of POT, the next homing action is
divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in the reverse direction (i.e. restore the forward direction), search for the rising edge of POT in the
forward low-speed P9-13 (homing low speed), and stop immediately when encountering the rising edge of POT
during forward acceleration or forward constant speed operation.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in reverse direction (i.e. restore the positive direction), search the rising edge of POT at low speed and
positive direction with P9-13 (homing low speed). In the process of positive acceleration or positive constant
speed operation, stop immediately when encountering the rising edge of POT. After the motor stops completely,
the motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be negative direction, but it must move between the origin
switch and NOT), and then the motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate in reverse at the low speed -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

6. Homing mode 5 reverse homing, deceleration point and origin are reverse overtravel switch
NOT (P5-23) (P9-11.2=5)

To use this mode, please connect POT, NOT.

(1) When the motor starts moving, the reverse override switch (NOT) is invalid
Firstly, the servo motor searches for the reverse overtravel switch (NOT) at reverse high speed -P9-12 (homing
high speed). After encountering the rising edge of NOT, it gradually decelerates in reverse according to the setting
of P9-14 (homing acceleration and deceleration time). The servo motor searches for the falling edge of NOT at
forward low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing action
can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of NOT at the
reverse low speed -P9-13 (homing low speed). In the process of reverse acceleration or reverse constant speed
operation, stop immediately when encountering the rising edge of NOT.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of the reverse
overtravel switch signal (NOT) at the reverse low speed -P9-13 (homing low speed). In the process of reverse
acceleration or reverse constant speed operation, stop immediately when encountering the rising edge of NOT.
After the motor stops completely, the motor will move a quantitative pulse at the speed P9-12 (homing high speed)
according to the set number of mechanical offset pulses and direction (it only can be positive, but it must move
between the origin switch and POT), and then the motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal. After the motor stops completely, the motor will move a quantitative pulse at the speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (it can be
positive or negative), but it must move between the origin switch and POT), and then the motor stops.

(2) When the motor starts to move, the reverse overtravel switch (NOT) (P5-23) is valid
The servo motor directly searches for the falling edge of the reverse overtravel switch signal (NOT) at the forward
low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing action is
divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in reverse direction (i.e. resume reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13(homing low speed). During reverse acceleration or reverse constant speed operation,
stop immediately when encountering the rising edge of NOT.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in reverse direction (i.e. recover in reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13 (homing low speed). During reverse acceleration or reverse constant speed
operation, stop immediately when encountering the rising edge of NOT. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be positive), but it must move between the origin switch and
POT), and then the motor stops.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After the motor stops completely, the motor will move a
quantitative pulse at the speed P9-12 (homing high speed) according to the set number of mechanical offset pulses
and direction (it can be positive or negative, but it must move between the origin switch and POT), and then the
motor stops.

7. Homing mode 6
position (P9-11.2=6)
To use this mode, no need to connect POT, NOT and origin switch.
Firstly, the servo motor runs forward at low speed P9-13 (homing low speed). After hitting the mechanical limit
position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop homing mode torque
threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop homing mode speed
threshold), this state remains P9-18 (touch stop homing mode time threshold) After the set time, it is judged that
the mechanical limit position is reached, and the next homing action can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Shut down immediately.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:
The servo motor stops immediately. After it stops completely, according to the set number of mechanical offset
pulses, the motor reverse moves a quantitative pulse (P9-19, P9-20) at the speed set by -P9-12 (homing high
speed), and then the motor stops.
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(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:
Run in reverse at the low speed set by -P9-13 (homing low speed), then stop immediately after encountering the
rising edge of the first Z-phase signal, and then walk a quantitative pulse (it can run in positive direction or
negative direction, but it must be within the mechanical limit position) at the speed set by -P9-12 (homing high
speed) according to the set number of mechanical offset pulses after complete stop, and then the motor stops.

8. Homing mode 7
position (P9-11.2=7)

To use this mode, no need to connect POT, NOT and origin switch.
Firstly, the servo motor runs in reverse direction with the low speed -P9-13 (homing low speed). After hitting the
mechanical limit position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop
homing mode torque threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop
homing mode speed threshold), this state remains P9-18 (touch stop homing mode time threshold). After the set
time, it is judged that the mechanical limit position is reached, and the next action of returning to the origin can be
divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Shut down immediately.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:
The servo motor stops immediately. After it stops completely, the motor moves forward a quantitative pulse
(P9-19, P9-20) at the speed set by P9-12 (high speed back to the origin) according to the set number of
mechanical offset pulses, and then the motor stops.
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(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Operate in the forward direction at the low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:
Operate in the forward direction with low-speed P9-13 (homing low-speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After complete stop, the motor will walk a fixed pulse
(P9-19, P9-20) at the speed set by P9-12 (homing high-speed) according to the set number of mechanical offset
pulses (it can operate in positive direction or negative direction, but it must be within the mechanical limit
position), and then the motor stops.

Note: only for homing mode 6 and 7.

For homing modes 6 and 7, once these two homing modes are triggered, the maximum torque during homing is
1.1 times of the set value of P9-17 (touch stop homing torque threshold). If the internal forward and reverse torque
limits P3-28 and P3-29 are smaller than 1.1 times of the set value of P9-17 (touch stop homing torque threshold),
the torque limit is the set value of P3-28 and P3-29. Similarly, if the external forward and reverse torque limits
P3-30 and P3-31 are enabled, the actual torque limit is the minimum of the internal torque limit, the external
torque limit and 1.1 times of the P9-17 set value.

Only when these two homing modes are triggered, 1.1 times of the set value of torque limit P9-17 (touch stop
homing torque threshold) will take effect. If only the homing is enabled and (homing mode) P9-11.2 is 6 or 7, but
the homing is not triggered, 1.1 times of the set value of torque limit P9-17 (touch stop homing torque threshold)
will not take effect.



5.4.2 Position control (external pulse command)

DS5C2 series only 15kW model support this function.

Parameter Overview Reference
chapter
P0-01 control mode selection Set to 6: external pulse mode 54.2.1
P0-10 pulse instruction form Set the pulse form 5423
0-CW/CCW
1-AB
2-P+D
P0-11 Motor pulse numbers per rotation* 1 Setting of command pulse number required | 5.4.1.1
P0-12 Motor pulse numbers per for one revolution of motor
rotation*10000 PO-11 and P0-12=0, P0-13/P0-14 are
P0-13 Electronic gear ratio (numerator) effective
P0-14 Electronic gear ratio (denominator) P0-11~P0-14 are 0, P0-92~P0-95 are
P0-92~P0-93 32-bit electronic gear ratio valid
(numerator) 32-bit electronic gear ratio (numerator):
P0-94~P0-95 32-bit electronic gear ratio P0-92*1 + P0-93 *10000
(denominator) 32-bit electronic gear ratio denominator:
P0-94*1 + P0-95 *10000
P0-09 Pulse command setting You can set the command direction and | 5.4.2.5
filter time of low-speed pulse respectively
5.4.2.1 External pulse position mode
Parameter Setting Meaning Modify Effective
value
P0-01 6 Control the position by external pulse Servo OFF At once
5.4.2.2 Pulse input specification
Pulse specification Max input frequency Voltage Forward current
Low speed Operslig?lgf ctor 200Kpps 24V <25mA
pulse Differential signal 500Kpps 3.3~5V <25mA

5.4.2.3 Pulse command form selection

Set the pulse form received by the servo driver based on the upper computer or other pulse output devices:
® Double pulse (CW+CCW);
® A phase+B phase orthogonal pulse, 4-time frequency;
® Pulse+direction (positive or negative logic).

Parameter | Meaning Setting Meaning Modify Take effect

P0-10 Pulse 0 CW, CCW mode

XXX command 1 AB phase Servo OFF At once
form 2 Pulse + direction (default)

P0O-10 Pulse 0 Falling edge is effective (default)

n.XX0OX signal

effective 1 Rising edge is effective Servo OFF Atonce

edge




5.4.2.4 Pulse command logic form

P0-10.0 Forward rotation Reverse rotation
6099h-02h
0: CW/CCW (I S A S—
90° 90°
>l >l
| |
1: AB Phase A_| | | Phase A_| | |
Phase B | | | | Phase B | | | |
pulse | pulse |
2: P+D
directiod ON directi0:| OFF
5.4.2.5 Pulse command forward direction selection
. Default . :
Parameter Meaning . . Unit Range Change Effective
setting
P0-09.0 | forward direction 0 /1 Servo Re-power
n.xxxo | of pulse instruction OFF on

P0-09 will change the counting direction of the internal counter in the servo system. The counting
direction determines the rotation direction of the motor. Therefore, this parameter can be adjusted if
the actual rotation direction of the motor is different from the expected direction in the position mode.

Default
Parameter Meaning © _a . Unit Range Change Effective
setting
P0-09.2 Pulse corpmand filter ) 4.167ns 0-a Servo Re-power
n.XO0xx time OFF on

Pulse filtering time can enhance the anti-interference ability of low-speed pulses (within 200K).
P0-09.2=0: Turn off the noise filter;
P0-09.2=1-4: Turn on the noise filter to filter out pulses with a pulse width less than 30*4*(n-1) ns.




5.4.3 Position control (Internal command)

Parameter Overview Reference chapter
P0-01 control mode selection Set to 5: internal position | 5.4.3.1
mode
P4-03 internal position mode Control mode setting of | 5.4.3.3
P4-04 valid segment number internal  position  mode:
P4-10~P4-254 internal position 1 | including step change mode,
to 35 parameters positioning mode and
adjustment time
Configuration  of  pulse
displacement, speed,
acceleration and deceleration
time of each segment
P5-35 change step Common terminal function | 5.4.3.4
signal/ GHGSTP assignment 54.1.4
P5-32 pause present segment 5435
signal /INHIBIT
P5-31 jump present segment
signal /Z-CLAMP
P4-00 number of Z-phase signal Internal position back to | 5.4.1.8
after leaving limit switch origin setting parameters
P4-01 speed of hitting the
proximity switch
P4-02 speed of leaving proximity
switch
P5-28 /SPD-A: find reference
origin on forward side in position
mode
P5-29 /SPD-B: find reference
origin on reverse side in position
mode
F2-09 35 segments position | Set segment no. by | 5.4.3.6
setting communication
5.4.3.1 Internal position mode
Parameter Setting Meaning Change Effective
value
P0-01 5 Position control by preset Valugs of internal registers Servo bb At once
1n servo units
5.4.3.2 Internal position mode setting
Parameter Function Unit Defz-mlt Suitable modify Effective
setting mode
Internal position — n.0000 5 Servo bb At once
mode setting
. . Default )
Parameter setting Meaning . Setting range
setting
n.OXXX No meaning
P4-03 n.XOXX Waiting 0 0~1
mode
Change
n.Xxox 0 0~6
step mode
Positioning
n.XXx0 0 0~1
mode




1. waiting mode

n.XOXX Meaning
0 Wait for positioning completion
1 Not wait for positioning completion

Note: Waiting mode refers to whether the driver waits for the motor to be positioned after outputing a
position instruction in internal position mode. It takes effect in all Step-Changing modes.

Waiting mode=0, adjust time =0ms

Waiting mode =0, adjust time >0ms

P
A
I
|
|
P5-00 |
Pulse A S i
offset !
D !
[ |
B I
—>| !4— tl i tV
/COIN ' '
Signal status ON OFF
After the drive output 1-segment position

command, it will wait for the completion of
motor positioning, and then start the next position
command at once. T1 is positioning time, which
means the time from pulse output complete to the
output of positioning completion signal.

P
A
P5-00
Pulse —L :
offset !
]
I
I
I
I
|
I
/COIN i

—

I-segment position

Signal status ~ ON

After
command, it will wait for the completion of

the drive output

motor positioning, and pass the adjust time, then

start the mnext position command. TI1 is

positioning time, t2 is adjust time. Refer to
parameter P4-16.

Wait mode = 1, adjust time = Oms

Wait mode = 1, adjust time > Oms

A

t

After
command, it will not wait for the completion of

the drive output I1-segment position

motor positioning, and start the next position
command at once.

‘ Harmful example: command position when servo enable is turned off (when the
position is not set at the actual position value)
Command
R ¥ position(command)
(_ servoenable ON ) |
oervosnabETT .

PDS state: operation enable Actual
position
Command

y position(command) o dpioce
T [m— moving under
( servo enable OFF ) v et fon
oee T N
PDS state: switch on Actual
position
Command positio
I 1<
(_ servoenable ON ) 0
_erve enabie Of .

PDS state: operation enable Actual

position

command, it will not wait for the completion of
motor positioning, but pass the adjust time, and
then start the next position command. T2 is adjust

time. Refer to parameter P4-16.

2. change step mode

n.XXOX Description
t1=P4-16, 12=P4-23.
1. If the /CHGSTP signal is always on,
0: Change the servo unit will cycle the set position
the step segment all the time.
whiesnosll\%nal 2. If the /CHGSTP signal is set to off
recycliI;g when executing a certain segment, the
servo will continue to complete the
execution of that segment without the




/CHGSTP ON

Signal status ﬂl

Segment 1

Segment 2

Segment 1

execution of the next segment.

3. In this mode, the step change signal
/CHGSTP is triggered at high level.

4. When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode. After the shutdown, the positioning
is invalid.

5. After each operation completion,
positioning completion and positioning
approach signal are all effective.

6. In this mode, the adjustment time of
each period is valid.

n.xXxox

Descri

ption

1: Change
the step at
the rising
edge of the
signal,
single-step
execution

JCHGSTP ON

Signal status _OFF ﬂ [l

R
1
1

R QA
1
1

R N

Take setting two segments as an example,
tl = p4-16 in the figure.

1. Note that as shown in the figure, in this
mode, the set adjustment time actually
does not work. As long as the previous
position command has been sent out, the
next command will be entered
immediately when a new step change
signal arrives.

2. In this mode, the step change signal
/CHGSTP is triggered by rising edge.

3. After each operation completion,
positioning completion and positioning
approach signal are all effective.

4. When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode. After the shutdown, the
positioning is invalid.

5. The adjustment time is not valid in this
mode.

2: Start at
the rising
edge of the
signal,
sequential
run all, not
recycling

/CHGSTP ON
Signal status _OFF ﬂ I

Take setting two segments as an example,
tl = p4-16 in the figure.

1. The /CHGSTP signal before the
completion of a cycle will not be
counted, as shown in the second
/CHGSTP signal in the figure.

2. In this mode, the step change signal
/CHGSTP is triggered by rising edge.

3. After each operation completion,
positioning completion and positioning
approach signal are all effective.

4. When the servo enable is off during a

certain section of operation, the motor




stops according to the servo off shutdown
After the shutdown, the
positioning is invalid.

mode.

5. The adjustment time is valid in this

mode.
3: set
Setg;rrl ;:lrlltlrllo. Servo is ON, set parameter P2-09=0, then set the running segment. The motor will run
g' the setting segment. Refer to chapter 5.4.3.6
communica
tion
tl = p4-16 in the figure.
1. /CHGSTP rising edge triggers the first
segment and falling edge triggers the
second segment. Where, if the first
segment position is required to operate
completely, the /CHGSTP signal remains
[CHGSTP ON on until the end of the first segment.
Signal status ﬂ 2. Only in this mode, the number of
P i p4-04 valid segments is invalid.
4 i i 3. After each operation completion,
/CHGSTP A T 4; ,,,,, positioning completion and positioning
dowble edge | | : approach signal are all effective.
triggering | 4. When the servo enable is off during a
: certain section of operation, the motor
! » | stops according to the servo off shutdown
|‘t_l.| " | mode. After the shutdown, the
positioning is invalid.
5. The adjustment time is not valid in this
mode.
6. Before wusing this mode, p5-35
terminals need to be allocated first, but
not when using this mode.
/PREFC /PREFB /PREFA Segment no.
5. 0 0 0 -
/lsREF A(PS 0 0 1 1 (segment 1 pos%t%on)
-57) 0 1 0 2 (segment 2 posfqon)
/PREFB(P5 1 0 . 0 . _ .3 (segment 3 position) 1
-58) 1'. After each operation completion, positioning completion and positioning approach
/PREFC(P5 signal are all effective. ' ' . ' '
-59) 2. Whgn the servo enable is off during a certain section of operation, the motor stops
Choose the | according to the servo off shutdown mode. After the shutdown, the positioning is
segment invalid. . ' . o '
through 3. The adJustment time is Vglld in thls mode.
terminal 4. /CHGSTP signal is invalid only in this mode.
the range ’is 5. The segment number selectipn terminal can not qnly trigger the step chang; at the
segment edge,. but also keep on state. This mode supports continuous and ?epeated triggering of a
1~3 certain segment. If the segment number selection terminal remains on, the motor stops

after encountering the overtravel signal, it is necessary to change the segment number
selection terminal to off, otherwise, the motor will execute the position segment after
the overtravel signal is cancelled.




6:
/PREFA(P5
-57)
/PREFB(P5
-58)
/PREFC(P5
-59)
/PREFD(P5
-60)
Choose the
segment
through
terminal,
the range is
segment
1~16.

/PREFD | /PREFC | /PREFB | /PREFA Segment no.
0 0 0 0 1 (segment 1 position)
0 0 0 1 2 (segment 2 position)
0 0 1 0 3 (segment 3 position)
0 0 1 1 4 (segment 4 position)
0 1 0 0 5 (segment 5 position)
0 1 0 1 6 (segment 6 position)
0 1 1 0 7 (segment 7 position)
0 1 1 1 8 (segment 8 position)
1 0 0 0 9 (segment 1 position)
1 0 0 1 10 (segment 2 position)
1 0 1 0 11 (segment 3 position)
1 0 1 1 12 (segment 4 position)
1 1 0 0 13 (segment 5 position)
1 1 0 1 14 (segment 6 position)
1 1 1 0 15 (segment 7 position)
1 1 1 1 16 (segment 8 position)

Note: the rising edge of P5-35 step change signal triggers each position (the rising
edge is invalid during operation).

1. When the servo enable is off during a certain section of operation, the motor stops
according to the servo off shutdown mode. After the shutdown, the positioning is
invalid.

2. The adjustment time is not valid in this mode.

3. After each operation completion, positioning completion and positioning approach
signal are all effective.

4. After the segment number is selected, the rising edge of P5-35/CHGSTP step change
signal is required to trigger to run the position segment, and the step change triggering
during segment operation is invalid.

5. Segment number selection terminal logic is voltage level valid. Input high voltage
level is valid, input low voltage level is invalid.

The following input signal can switch the segment 1 to 3 or 1 to 16:

Parameter | Signal name Default | Suitable | Setting range Modify | Effective
setting mode

/PREFA internal Range 0000-0014,

P5-57 position n.0000 5 distribute to input terminal
segment 1 through P5-57
/PREFB internal Range 0000-0014,

P5-58 position n.0000 5 distribute to input terminal
segment 2 through P5-58 .
/PREFC internal Range 0000-0014, Anytime | Atonce

P5-59 position n.0000 5 distribute to input terminal
segment 3 through P5-59
/PREFD Range 0000-0014,

P5-60 internal position | n.0000 5 distribute to input terminal
segment 4 through P5-60

3. Positioning mode
N.XXXO Meaning
0 Relative positioning
1 Absolute positioning
1: absolute positioning
0: relative positioning (take the reference origin as the absolute
positioning origin)




A

Segment 2

A\

5.4.3.3 Position segment 1 to 35 parameter settings

Default
Parameter Meaning © ,a . Unit Range Change | Effective
setting
Pulse number )
P4-10+ (n-1) *7 . 0 1 pulse -9999~9999 Anytime | At once
(low bit)
Pulse number Anytime | Atonce
P4-11+ (n-1) *7 . . 0 10000 pulses | -32767~32767
(high bit)
P4-12+ (n-1) *7 Speed 0 0.1rpm 0~65535 Anytime | Atonce
Trapezoid Anytime | At once
P4-13+ (n-1) *7 | acceleration 0 ms 0~65535
time
Trapezoid Anytime | At once
P4-14+ (n-1) *7 deceleration 0 ms 0~65535
time
P4-15+ (n-1) *7 Reserved -
P4-16+ (n-1) *7 Adjust time 0 | ms | 0~65535 | Anytime | At once
Notes:

1. Set pulse number = pulse number (high bit) x10000 + pulse number (low bit).

2. In formula P4-10+(n-1)*7, n is the segment no. of internal position; the range is 1~35. Segment 1~12 can
be set through the operate panel, segment 13~35 needs to write in parameters through communication
(RS232 or RS485).

3. In the relative positioning mode, if the pulse high position is set to 9999, the pulse low position is set to
9999, or the pulse high position is set to - 9999, and the pulse low position is set to - 9999, and p4-03.3 = 1
(do not wait for the positioning to be completed), the infinite pulse mode will be entered. On the contrary, the
number of pulses is limited.

4. If one of the segment speed is zero, servo will skip this segment and run the next segment.

5. In relative positioning mode, if one segment speed is not zero but the pulse number is zero, the motor will
not run, but the wait mode is effective. The servo will run the next segment when the adjust time is out.

6. In absolute positioning mode, if one segment speed is not zero but the pulse number is zero, the

motor will return to the reference origin with the speed of this segment.

7. In absolute positioning mode, if two consecutive segments speed are not zero, but the pulse number is

the same, the servo motor will not run but the wait mode is effective.

8. In the absolute positioning mode, the number of rotations of the motor is limited and cannot be unlimited.
9. At present, there are only two kinds of velocity in the internal position mode: step speed and slope speed.
When the trapezoidal acceleration time and trapezoidal deceleration time are set to 0, it is in the form of step
speed. When the trapezoidal acceleration time and trapezoidal deceleration time are greater than 0, it is in the
form of slope speed.

10. Trapezoidal acceleration time and trapezoidal deceleration time refer to the time required to change from
0 to rated speed.

11. If the speed of a certain parameter set is 0, the position command of this section will be ignored in the
step change mode of 0/ 1 /2. However, in the mode of 4 / 5 / 6, the motor does not rotate when the step
change is triggered at this section.




12. In the internal position section parameters, the position commands of pulse settings are still affected by
the electronic gear ratio. The actual number of turns of the motor should be determined by combining the set
pulse command and the electronic gear ratio.

13. In the absolute positioning mode, the starting position of each step change is based on the starting
position of the first triggering step change. In the relative positioning mode, the starting position of each step
change is based on the position at the end of the last step change.

14. In the relative positioning mode, the infinite pulse position segment can be set in the 35 segment
positions. The motor will run continuously in this segment, unless the trigger skips the current segment.

Parameter Meaning Default setting | Range Change Effective

P4-04 Effective segment 0 0~35 Servo bb At once

There are 35 sections in total in the internal position. If 10 sections need to be operated and 5 sections need to be
operated switched for use due to process requirements, the effective segment can be set. For example, parameters
are set for sections 1-10, and P4-04 is set to 5, that is, the position of section 1-5 is valid; if it is set to 10, the
position of section 1-10 is valid.

Parameter Meaning Defgult Unit Range Modify Effective
setting
pagg | mteral position mode | . 0~35 | Servobb | Atonce
start segment number

P4-08 sets the starting operation section number after the first round, and it is valid when the change mode
P4-03.1 is set to 0 and 1. The settings are explained below, and valid values are set for No.1-No.8 sections.

Cligiggs Setting Parameter Actions
step mode
start —p-Scgment Segment » Segment »-Segment
P4-08=0 or P4-08=8 ! 2 3 4
P4-08>P4-04 | P4-04=4 A
P4-03.1=0
start —p- Segment » Segment » Segment »-Segment
1<P4-08<P4-04 | L4082 ' ’ ’ )
= = P4-04=4 n
P4-08=0 or P4-08=8 start _,Segrlnent 5 Segment » Segment » Seg4ment_> end
P4-08>P4-04 | P4-04=4
P4-03.1=1
start —p- Segment o Segment » Segment »-Segment
1<P4-08<P4-04 | L4082 1 ’ ’ !
= = P4-04=4 n

When using skip current segment function, the SI terminal assigned by P5-31 needs rising edge trigger.



5.4.3.4 Change step signal (/CHGSTP)

Parameter Name Setting Meaning Range
Range: 0000-0014.
Change Defaulted is not distribute to input | Distribute to input
P5-35 step signal | n.0000 | terminal. Refer to chapter 5.4.3.2. terminal through P5-35.

/CHGSTP

When it set to 0001, it
means input from SI1.

5.4.3.5 Skip present segment signal (/ZCLAMP)

Parameter | Signal name Setting Meaning Range
Skip the Defaulted is not Range: 0900—0014. Distribute to
present o . input terminal through P5-31. When
P5-31 n.0000 | distribute to input | . . .
segment terminal it set to 0001, it means input from
/Z-CLAMP ' SII.
In different Step-Changing modes, the function of skipping the current segment will have different effects, as
follows:
Change step .
mode Sklpséh;;;;etsent Actions
P4-03 n.xxox g
0 Cancel current segment, execute the next segment at once
1 Cancel current segment, execute the next segment when the
change step signal is ON
2 Cancel current segment, execute the next segment at once
3 Cancel current segment, set the F2-09 again
/Z-CLAMP - -
4 The current segment is cancelled and the next segment is
executed on the falling edge of the /CHGSTP step change signal
5 If the current segment is cancelled, the corresponding segment
will be executed after selecting other segments
6 The current segment is cancelled, the selected position segment

is executed at the rising edge of /CHGSTP step signal

5.4.3.6 Set segment through communication

Parameter Meaning Defgult Unit Range Modify Effective
setting
Set the segment
F2-09 number through 0 - 0~35 Anytime At once
communication

If this parameter is set to a certain segment number, this segment position will be executed without

step change signal. Communication can be used to modify parameters.

For example: to execute the second segment position, set F2-09 = 0, and then F2-09 = 02.

5.4.3.7 Motion start signal (/MRUN)

Parameter Szl Defgult Meaning Modify
name setting
Terminal output is not
assigned by default.
It is only valid in the internal | Parameter range 0000-0014,
Motion position mode, similar to the | assigned to the output interface
P5-50 start n.0000 | positioning completion signal | through parameter P5-50. When
/MRUN in the external pulse mode; | it is set to 0001, the signal is
there is output when the motor | output from SO1 terminal.
is running, and there is no
output when the motor stops.




5.5 Speed control

5.5.1 Speed mode general control

5.5.1.1 Soft start

. Defaulted . . .
Parameter Meaning . Unit Range Modify Effective
setting
Soft Start
P3-09 . . 200 ms 0~65535 Servo bb At once
Acceleration Time
Soft Start
P3-10 . . 200 ms 0~65535 Servo bb At once
deceleration Time

Soft start acceleration and deceleration time is suitable for mode 3/4/7. Smooth speed control can be
carried out when step speed instruction is input or internal setting speed is selected.

P3-09: Time from stop to rated speed

P3-10: Time from rated speed to stop

Speed up time

P3-09

5.5.1.2 Zero clamp (/ZCLAMP)

1. Overview

This function is used when host controller uses speed command input and the servo system isn’t configured the
position loop. In other words, the function will be used when the motor must stop and enter lock state even the
V-REF input voltage is not zero.

When set ON the zero clamp function, it will configure the position loop inside the servo, the motor will do zero
clamp within £1 pulse at this position. The motor will return to zero clamp position even it is run by external
force.

The present speed must be smaller than zero clamp speed when using zero clamp function, it can clamp the motor
shaft from moving. The motor will switch from speed mode to position mode when starting the zero clamp
function. At this time, rotate the motor shaft, it will return to the original position. It will not return to original
position in speed mode, because it has no position feedback.

2. Input signal setting

Pa::;ne Signal Setting Meaning Range
n.0000 | Defaulted is not distribute to input | /Z-CLAMP  signal is
Zero clamp | (default) | terminal distributed  to  input
P5-31 1ZCLAMP terminal by parameter
n.0002 | Input signal from SI2 terminal P5-31, Range:
0000-0014.
3. Parameter setting
Default
parameter Meaning y ?u Unit Range Change Effective
setting




P3-13 Zero clamp speed 10 rpm 0~300 Servo bb At once
P3-12 Zero clamp mode 0 - 0~3 Servo bb At once
P3-12 setting Contents

ZCLAMP input signal is ON, forced speed command is 0, when the speed below

0 P3-13, switch to position mode and the servo lock in this position.
1 ZCLAMP input signal is ON, forced set the speed command to 0.
ZCLAMP input signal is ON, the speed below P3-13, switch to position mode and
5 the servo lock in the position.
Note: after entering zero clamp mode, present setting speed is higher than P3-13,
motor doesn’t run, the ZCLAMP signal must be OFF, then motor will run again.
ZCLAMP signal is ON, the setting speed is less than P3-13, switch to position
3 control mode, and servo is locked at this position. At this time, if setting speed is

over P3-13, the motor will run again.

5.5.1.3 Speed reach signal (/V-RDY)

B Related parameter

. Default Suitable . Modify Effective
Parameter | Signal . Meaning
setting mode
P5-51 /V-RDY | n.0000 3,4,7 Speed reach signal Anytime At once
. Default . Modify Effective
Parameter Meaning . Unit Range
setting

P5-05 Reach speed 1000 rpm 0~10000 Anytime At once
Speed arrival signal output condition
When the actual motor speed is greater than P5-05, output speed reach signal (/V-RDY).

Speedn
(rpm)
'\
vP5-05
/V-RDY OFF ON OFF
5.5.1.4 Speed command filter
B Related parameter
Default Modi Effecti
Parameter Meaning © z-iu Unit Range odify eeve
setting
Speed d filt
plp3 | SPeedeommAnC T 0 0.lms | 0~65535 | Servobb | Atonce
time
P3-09 Acceleration time 200 Ims 0~65535 Servo bb At once
P3-10 Deceleration time 200 Ims 0~65535 Servo bb At once
Movi
P3-11 oving average 0 0.lms | 0~65535 | Servobb | Atonce
filtering time constant

Firstly, set P3-09 and P3-10. Plan the speed command acceleration and deceleration time.




Target
speed

»
-

\
Tdec " Time

Among them, the acceleration time Tacc=(target speed/rated speed) * P3-09 [ms], and the deceleration time
Tdec=(target speed/rated speed) * P3-10 [ms].

Set an appropriate sliding average filtering time constant P3-11 (S-type acceleration and deceleration time
constant). Ts=P3-11*0.1 [ms].

speed Before filter
Target After filter
speed 7 |
/ [
/ |
/ |
/1 |
/1 I
! I
| |
| |
l |
| | \
! I \
| | \
/ | | \
|' l | N .
—— [P—
Tacc Ts Tdec Ts time

Note: The setting of the sliding average filtering time constant must meet the requirements, Ts<0.5 * Tacc,
Ts<0.5*Tdec. Otherwise, excessive sliding average filtering time will result in an increase in deceleration time,
which does not comply with the settings of P3-09 and P3-10.

When P3-09 and P3-10 are set to 0, setting the sliding average filtering time will change the speed command into
a trapezoidal acceleration/deceleration speed command. Set P1-23 (speed command filtering time constant) and
P1-24 (first-order low-pass filtering time constant), and the effect is as follows:

command pulse

frequency : before filter
after filter
100% |- — —
F . o) R S
|
|
| .
I I
| | Js&.m
i- .
P1-23 P1-23 time

Note: If acceleration and deceleration are set, the first-order low-pass filtering will increase the lag of the speed
command.



5.5.2 Speed control (internal speed)

Parameter Overview Chapter
P0-01 Control mode selection Set to 3: internal speed control mode 5.5.2.1
P3-05 Internal speed 1 Speed value setting of internal 3-segment speed | 5.5.2.1
P3-06 Internal speed 2 in rpm
P3-07 Internal speed 3
P5-28 internal speed selection /SPD-A The combination of terminals determines the 5.5.2.1
P5-29 internal speed selection /SPD-B speed of corresponding section
P5-27 internal speed direction selection Direction changing, default is n.0000 5.5.2.1
/SPD-D If the direction changing is given through SI2
terminal, P5-27 can be set to n.0002
P3-09 soft start acceleration time Set acceleration and deceleration time in ms 5.5.1.1
P3-10 soft start deceleration time
5.5.2.1 Internal speed mode
Parameter Set Meaning Modify Effective
value
P0-01 3 Speed control: internal speed selection Servo bb At once

Function: internal speed selection will set 3 motor speeds and select the speed by external signal. It is

Input

No need external speed or

/SPD-D

no need to configure external speed generator or pulse generator.

Servo unit

/SPD-A

—®

/SPD-B

v Servo motor

pulse generator

Speed selection

SPEEDI1 P3-05

SPEED?2 P3-06

SPEED3 P3-07

Run the motor
at set speed

User parameter

B Related parameter

Defaulted
Parameter Meaning © a1.1 ¢ Unit Range Modify Effective
setting
P3-05 Internal speed 1 0 rpm -9999~+9999 | Anytime | Atonce
P3-06 Internal speed 2 0 rpm -9999~+9999 | Anytime | Atonce
P3-07 Internal speed 3 0 rpm -9999~+9999 | Anytime | Atonce
Parameter Signal Defgult Range Modify Effective
setting
Internal Range: 0000-0014. Distribute to
P5-27 direction n.0000 input terminal through P5-27.
/SPD-D
Internal Range: 0000-0014. Distribute to
P5-28 speed 1n.0000 input terminal through P5-28. Anytime | At once
/SPD-A
Internal Range: 0000-0014. Distribute to
P5-29 speed n.0000 input terminal through P5-29.
/SPD-B




1. Correlation between running speed and terminal signal

Input signal

Rugiil d
SPD-D (P5-27) | SPD-A (P5-28) | SPD-B (P5-29) HIHRE Spee

0 0 Internal speed is zero
P3-05: SPEEDI
P3-06: SPEED2
P3-07: SPEED3

0: forward run

Internal speed is zero
P3-05: SPEEDI
P3-06: SPEED2
P3-07: SPEED3

1: reverse run

—_| = OO == O
Ol == OO O] =] -

Note:

(1) /SPD-D signal is direction control, input SI terminal can be changed according to P5-27. The validity of the
terminal signal determines the direction of the motor.

(2) The combination of /SPD-A and /SPD-B input terminal effectiveness determines the multi segment speed

(3) 0/1 of the above table represent the validity of the signal. The 0-bit terminal input is invalid. 1 is the terminal
input valid.

2. Terminal effectiveness description
The following table takes /SPD-D as an example, /SPD-A, /SPD-B signals are the same.

Parameter setting Signal/SPD-D terminal input status Slgnal/SI;ODg-ilz terminal
P5-27=n.0000 No need external terminal input
P5-27=n.0000 SIo terminal no signal input Invalid
P5-27=n.0010 SIo terminal has signal input
P5-27=n.0010 No need external terminal input
P5-27=n.0000 SIo terminal has signal input Valid
P5-27=n.0010 SIo terminal no signal input

3. Running example

B Speed 3
+SPEED3 | Speed up down is decided by
: P3-09, P3-10
+SPEED2 — :
I
: .
| |
+SPEED1 [— : |
| |
0 Stop ! : : stop Stop
1 K | |
| | | | I
[ ! | ! [
~SPEED1{— 1 | | ! |
| |
|
| | | | | |
~SPEED2|— I I ! : I
: l | : : : I
I I I !
~SPEED3[— | | | | : : :
| ! | | | | | Speed:3
| I [ I | : I |
| ! [ .
OFF : OFF ON : ON OFF : OFF ON : ON OFF
SPD-A | | I | I I ! |
| | L |
OFF ON ' ON OFF ' OFF ON ' ON OFF ' OFF
SPD-B — | | ! . : , :
| | | | | \ }
OFF | OFF , OFF ' OFF ON | ON | ON ' ON ' ON

SPD-D



5.5.3 Speed control (pulse frequency command)

DS5C2 series only 15kW model support this function.

Parameter Overview Reference
chapter
P0-01 Control mode selection Set to 7: external pulse speed mode 5.5.3.1
P0-10 Pulse command form Set pulse form 5322
0-CW/CCW
1-AB
2-P+D
P0-15 Command pulse frequency at | Determine the linear relationship between the | 5.5.3.3
rated speed command pulse frequency and the speed
P0-16 Speed command pulse filter | When the command pulse frequency is relatively | 5.5.3.4
time low, setting this parameter properly can reduce the
speed fluctuation
P5-71 Function selection of 5535
direction terminal in pulse speed | change the pulse direction
mode
5.5.3.1 External pulse speed mode
Parameter Setting Meaning Modify Effective
value
P0-01 7 Speed control: pulse frequency speed command Servo bb At once

Function: speed command is decided by external pulse frequency, but not related to pulse quantity.
The wiring is the same as position command. Select CW, CCW mode or direction + pulse mode, AB

phase pulse mode.

5.5.3.2 Pulse frequency command

Pulse frequency command is the same as external pulse command position control, refer to chapter 5-3-2.

5.5.3.3 Command pulse frequency at rated speed

Parameter Meaning Defgult Unit Range Modify Effective
setting
command pulse
PO-15 frequency at rated 1000 100Hz 0~10000 Servo bb At once
speed
Note: the unit is 100Hz.
Example: PO-15=300, command pulse frequency at rated speed=30kHz;
P0-15=1000, command pulse frequency at rated speed= 100kHz.
5.5.3.4 Speed command pulse filter time
Parame Meanin Default Unit Ranee Modi Effect]
i i
ter : setting < sty ective
d d pul
pO-16 | “PeeC COMMAREPURE L 00 0.0Ims | 0~10000 | Servobb | Atonce
filter time
When the command pulse frequency is low, setting a suitable value for this parameter can decrease the
speed fluctuation.

5.5.3.5 Speed command pulse direction

Parameter Meaning Defgult Unit Range Modify Effective
setting
Function selection
P5-71 ofdlrep tion 0 - 0~1 Servo bb At once
terminal in pulse
speed mode




5.6 Torque control

Parameter Overview Reference
chapter
P0-01 Control mode selection Set to 1: internal torque mode 5.6.1
P3-33 Internal torque command The given value is the percentage of rated | 5.6.1.1
torque
P3-16 Internal forward speed limit of Speed limit in torque mode 5.6.2.1
torque control
P3-17 Internal reverse speed limit of torque
control
P3-14 Forward max speed limit (MAX
speed)
P3-15 Reverse max speed limit (MAX
speed)
P5-27 Speed direction switch /SPD-D Change the direction, default is n.0000
If it is given through SI2 terminal, P5-27
can be set to n.0002
5.6.1 Torque control (internal setting)
Parameter Set value Function Modify Effective
P0-01 1 Torque control: internal setting Servo bb At once
Function: Control the torque by internal torque command.
5.6.1.1 Internal torque command
Parame . Default . . Effe
Meaning . Unit Range Modify .
ter setting ctive
P3-33 Preset torque 1 0 1% rated torque -1000~+1000 | Anytime oﬁse

The unit of this parameter is 1% of the rated torque. Positive and negative values correspond to the
forward and reverse rotation of the motor.

For example: P3-33=50, motor forward run with 50% of the rated torque;

P3-33=-20, motor reverse run with 20% of the rated torque.

In addition to using the torque to control the direction of servo operation, it can also use / SPD-D to
control the direction.

5.6.1.2 Internal speed limit of torque control

. Default .
Parameter Meaning . Unit Range Modify Effective
setting
internal forward Motor
P3-16 speed limit in torque | rated rpm 5~65535 Anytime At once

control mode

internal reverse speed | Motor
P3-17 limit in torque control | rated rpm 5~65535 Anytime At once
mode

Note: Even if the setting speed of this parameter is greater than the speed limit of P3-14, the actual
effective speed limit is the lower speed limit. (The maximum speed is the smaller value in
P3-14/P3-15 and P3-16/P3-17)




5.6.1.3 Speed reach signal output (/VLT)

In torque mode, when the absolute value of the actual speed of the servo motor exceeds the speed limit value,
it is considered that the actual speed of the servo motor is limited. At this time, the servo driver can output

/VLT signal. Otherwise, if any condition is not met, the speed limit signal is invalid.

Signal Default Suitable . . .
Parameter . Meaning Modify Effective
name setting mode
P5-43 /VLT n.0000 1,2 Speed limit detection Anytime At once

By default, no terminal is allocated, the parameter range is 0000-0014, and is allocated to the output
interface through parameter P5-43. When set to 0002, the signal is output from the SO2 terminal.
/VLT signal is only valid in torque mode.

5.7 STO safe torque off

5.7.1 STO function overview

STO (Safe Torque Off) function: refers to the safety function of cutting off motor current through hardware.

The STO safety function terminal (CN5) adopts a dual circuit design, with two safety signal input channels STO1
and STO2. If either terminal is triggered, it will enter the STO state. Through an independent circuit, it prevents
the power module that controls the motor current from outputting PWM control signals, thereby cutting off the
motor current and achieving a torque free state.

5.7.2 STO wiring diagram

This 24V power supply is exclusively for
the 3TO function of the internal power
supply and should not be used for any
other purposes.

2]
|

.
E
E

2]
5]

Iy

P
FE

main station |
signal input '

Bl
ki

Only FS models support this function.




5.7.3 STO parameters

Parameter Name Unit Range | Effective Function Default
STO synchronous STO asynchronous alarm

P0-88 detection 100us | 0-1000 | Atonce |detection time 60
configuration
STO buffer circuit Atonce |STO buffer circuit

P0-89.0~1 | Abnormal alarm 100us | 0-255 Abnormal alarm detection 32
detection filtering filtering time

P0-89.2~3 | STO input detection 100us | 10-30 | Atonce |STO inputdetection D
filtering filtering

P0-90.0~1 EDM cirguit 100us | 0-255 Atonce |EDM circuit. abnorma.llity 200
abnormality alarm alarm detection filtering

5.7.4 STO working principle
B STO triggering
The driver can only operate normally when both the input signals of STO1 and STO2 terminals are at high level.

In addition, when an STO alarm occurs, the current STO status can be determined based on the EDM output
signal status, as shown in the table below:

STO1 input STO2 input EDM output status PWM control signal
H H No output Normal
H L No output Prohibited
L H No output Prohibited
L L With output Prohibited

When either STO1 or STO?2 is at a low level, the servo enters the STO state. At this time:

(1) PWM control signal prohibition;

(2) The servo stops as the turn off enable mode in P0-29 alarm stop mode;

(3) The servo/S-RDY signal output is 0;

(4) The panel displays STO.
When both STO1 and STO2 are at low levels, the EDM output circuit becomes conductive;
When the status of STO1 and STO2 is inconsistent and the time exceeds the set time of P0-88, alarm E-340: STO
status is not synchronized.
Ensure that the STO1 and STO2 pins do not respond to pulses below 1ms, and ensure that it responds to the pulse
higher than the setting in P0-89.2-3.
An alarm occurs in the STO state, and the panel displays the alarm information. However, the servo is still in the
STO state at this time, and the dynamic braking and holding brake configurations are configured according to the
STO state.

B STO release

When both STO1 and STO2 terminals are at high level and the enable signal is in a non enable state, the STO
state is released, the servo ready output signal/S-RDY is output according to P5-70 configuration, the dynamic
braking is output according to P0-27 or P0-29 configuration, and the holding brake is output according to the
effectiveness of the enable signal/S-ON.

5.7.5 STO function precautions

After the STO function is activated, the motor safely enters a torque free state, and the servo drive will no longer
have control over the motor. Therefore, before using the STO function, please evaluate the hazards that still exist
after the STO function is enabled:

® After the STO function is enabled, the servo cannot guarantee that the motor will move due to
external forces, such as the vertical axis;

® The STO function cannot cut off the power supply of the servo unit. The strong electrical part of the
driver is still charged, so there is still a risk of electric shock or other electrical hazards. When



maintaining the servo unit, please be sure to cut off the power supply and other devices of the servo
unit;

® Please use the single power supply provided by the safety function terminal CN5 to supply power to
the STO signal input, otherwise the STO function may malfunction due to leakage current, making it
impossible to enter the STO cut-off state.

If the STO function is used to stop a running servo, the motor will gradually stop. If it is not acceptable, the
system should use the correct stop mode instead of using the STO function to stop.

All cables suitable for STO function must have good protection, wiring, and fixation. During installation, it is
necessary to ensure that the cables are not pulled or squeezed. The requirements for the cables used are as follows:

Cable Explanation
requirements
Type Double shielded or single shielded twisted pair multiple pair cables
Max length The maximum allowable cable length between the driver and safety switch is
30m
Max size 0.8mm? (18 AWG)
Min size 0.3mm? (28 AWG)

5.8 Weak magnetic control

5.8.1Weak magnetic function overview

The control method of servo driven permanent magnet synchronous motor, which operates above the rated speed
by reducing the motor magnetic field while meeting the maximum voltage and current limits of the inverter, is
called weak field control. Weak magnetic control can broaden the speed range of permanent magnet synchronous
motors.

When using the weak magnetic function, the motor speed must not exceed the maximum
motor speed to avoid motor failure or personal and property damage.

5.8.2 Weak magnetic related parameter settings

Servo weak magnetic control switch PE-01.3. 0 (default): indicates turning off the weak magnetic function, 1:
indicates turning on the weak magnetic function.

When activating the weak magnetic function of the servo, it is necessary to match the correct motor parameters,
such as back electromotive force coefficient, Ld, Lq, etc. For specific usage conditions and parameter settings,
please contact the technical support.

Parameter Name Unit Range Effective Default
PE-01.3 | Weak magnetic control switch — 0-1 Anytime 0

PE-80 Weak magnetic control gain Kv Hz 10-1000 Anytime 30

PE-81 Weak magnetic control integration o 10-1000 Anytime 16
time constant Ti

PE-82 Weak magnetic control integral limit % 0-200 Anytime 60

PE-83 Voltage command limit threshold % 50-150 Anytime 115

PE-84 IdRef limit % 50-150 Anytime 95

PE-85 Smooth filtering time of main cycle 0.1ms 0-1000 Anytime 20
voltage '




6 EtherCAT bus communication

6.1 EtherCAT technical overview

This section mainly introduces the basic concept, system composition, communication specifications and
connection instructions of EtherCAT.

6.1.1 EtherCAT introduction

EtherCAT, the full name is Ethernet for Control Automation Technology, which is developed by Beckhoff
Atuomation GmbH. It is a kind of real-time Ethernet used for open network communication between master
station and slave station. As a mature industrial Ethernet technology, EtherCAT has the characteristics of high
performance, low cost and easy to use.

XG2, XDH or XLH series controller (master station) and DS5C2 servo driver (slave station) comply with the
standard EtherCAT protocol, supports the maximum 64-axis slave stations, 64-axis synchronization cycle is 4ms,
supports touch probe function, position, speed, torque and other control modes, is widely applicable to various
industries.

6.1.2 System composition(master and slave station)

The connection form of EtherCAT is: the network system of linear connection master station (FA controller)
and multiple slave stations.

The number of nodes that can be connected by the slave station depends on the processing or
communication period of the master station, the number of bytes transmitted, etc.

6.2 EtherCAT communication specification

This section mainly introduces EtherCAT's frame structure, state machine, ESC, SDO, PDO, SII area,
communication synchronization mode, etc.

6.2.1 Communication specification

Item Specification
Physical layer 100BASE-TX(IEEES802.3)
Baud rate 100[Mbps](full duplex)
Topology Line
Connection cable JC-CB/JC-CA twisted pair(shield twisted pair)
Cable length Maximum 50m between nodes
Com port 2 Port(RJ45)

[Run] RUN indicator

EtherCAT indicators (LED) [L/A IN] Port0 Link/Activity indicator(Green)

[L/A OUT] Portl Link/Activity indicator(Green)

Setting range: 0~65535

S AE(ID) Setting address:2700h
Explicit Device ID Not support
Mailbox protocol COE(CANopen Over EtherCAT)
SyncManager 4
FMMU 3
Modes of operation
Csp | Cyclic synchronous position mode
Position | PP | Profile position mode
) Hm | Homing mode
Modes of operation Speed Csv | Cyclic synchronous velocity mode
p Pv | Profile velocity mode
Cst | Cyclic synchronous torque mode
Torque Tq | Torque profile mode

Touch Probe 2 channels




Synchronization mode DC(SYNCO event synchronization mode)

Cyclic time 250, 500,1000,2000,4000, 8000, 10000[us]
(DC communication period)
Communication object SDO[service data object], PDO[process data object]

Maximum PDO allocation per TxPDO:4 [piece] RxPDO:4 [piece]
station

Single station PDO Max bytes TxPDO:32[byte] RxPDO:32[byte]

Mailbox communication | Ims
interval in PreOP mode
Mailbox SDO request and SDO information

Note:SDO and PDO refer to chapter 6.2.3 state machine.

6.2.2 EtherCAT frame structure

EtherCAT is an industrial communication protocol based on real-time control of Ethernet. It only expands the
IEEE 802.3 Ethernet specification and does not change the basic structure, so it can transmit the data within the

standard Ethernet frame.

Because the EthernetType of the Ethernet Header is [88A4h], the subsequent Ethernet data is processed as the

EtherCAT frame.

The EtherCAT frame is composed of the EtherCAT frame header and more than one EtherCAT sub message,
which is further subdivided. Only the EtherCAT frame with type = 1 of the EtherCAT frame header is processed

according to ESC.
EtherNet/EtherCAT frame structure
14byte 46-1500byte 4byte
Ethernet Header Ethernet Data FCS
Ethernet Header EtherCAT Header ‘ Datagrams
. ebyte 6byte  2byte | Ilbit Ibit 4bit 44(*1)-1498byte
‘ Datagrams| Source ‘ EtherType ‘ Length ‘ Res. ‘ Type ‘ Datagrams
88Adh 1 I
‘ I 1st Ethernet Header ‘ 2nd -+ ‘ ‘ Nth EtherCAT Datagram ‘
10byte M&?iﬁgéﬁyté ~~~~~~ 2byte
Datagram Header Data ‘ WKC
1byte 1byte 4byte 11bit 3bit 1bit 1bit 2byte T
: Working Count
command | index Address area ‘ Len } R ’ (€ ‘ M ‘ IRQ ofking Loumer
i A
2byte  2byte ! ——— More EtherCAT Datagrams
AP* Position! Offset [« Position Addressing
ER:E Address [ Offset «—— Node Addressing
L ‘ Logical Address («——— Logical Addressing

*1:When Ethernet frame is shorter than 64byte, add 1~32byte.
(Ethernet Header + Ethernet Data + FCS)



6.2.3 State machine ESM

The EtherCAT state machine (ESM) is responsible for coordinating the state relationship between the master and
slave applications at initialization and runtime.
The state change request is executed by the master station, and the master station puts forward the control request
to the application layer service. The latter generates the application layer control event in the slave station, and the
slave station responds to the application layer control service through the local application layer state write service
after the state change request succeeds or fails. If the state change fails, the slave station keeps the state and shows

the error flag.

The figure below shows the state transformation diagram of ESM:

— Ini |
'y
ap» i (PD
’ Pre-Operational ‘
oD [} [
(PS)|  (SP)| (SD
\
(OP) | Safe-Operational | P The (IP) etc. in the state transformation diagram
A is the abbreviation of state transformation.
(50) v (08) (IP) : Init—Pre-Operational
4‘ Operational ‘ (PS) : Pre-Operational— Safe-Operational. ..

Init:
Pre-Operational:
Safe-Operational:

Initialization status
Pre operation status
Safe operation status

Operational: Running state
Communication action
Slave station . . SDO(mailbox) PDO PDO
Actions in various states . 2
status receive and send Send Receive
messages messages | messages
. Communication initialization, SDO, PDO
Init . - - -
unable to receive and send messages
Pre-Operational .
(PreOP) Only SDO receives and sends messages Yes - -
Safe-Operational | Only SDO receives and sends messages, Yes Yes i
(SafeOP) PDO sends messages
Operational SDQ receives and sends messages, PDO Yes Yes Yes
(OP) receives and sends messages

Note: the access from the master station to the ESC register is independent of the above table and is available at
any time.

PDO (Process Data Object) Used to transmit periodic communication data.

SDO (Service Data Object) Used to transmit aperiodic communication data.

Command or interface operation during ESM state switching may cause abnormal communication error

6.2.4 Slave station controller ESC
6.2.4.1 Principle overview

ESC refers to the EtherCAT slave controller. The communication process is completely processed by ESC, which
has four data receiving and transmitting ports, each with a Tx and Rx. Each port can send and receive Ethernet
data frames. The data flow direction in ESC is fixed: port 0 —-port 3 — port 1 — port 2 —port 0 are transmitted
in sequence. If ESC detects that a port has no external PHY, it will automatically close the port and forward to the
next port through the internal loopback.




6.2.4.2 Address space

Ports (MIVEBUS)

SPI/uC parallel/
o 1 2 3 Ditigal /O On-chip bus
Ao
AutoF X ol 1
utoF orwarder ‘ PDI

Loo l3bax:k

ECAT connection

i
PDI connection

Reset<—+—»

PHY LY A A
Management L
‘ FMMU ‘
ECAT i v
Processing SyncManager
Unit
A
A4 \J
ESC address space
Reset Registers ‘ User RAM ‘ Process RAM
Monitoring | D1stributed ‘ EEPROM ‘ Status
Clocks i
v \ v \
SYNC LATCH I2C EEPROM LEDs

The DS5C2 series have 8 Kbyte of physical address space.
The first 4kbyte (0000h-OFFFh) is used as register space, and the other 4kbyte (1000h-1FFFh) is used as process
data PDO in RAM field. For details of registers, please refer to the data table of IP (ET1810/ ET1811/ET1812).

ESC Register byte

Initial value

address Length (Byte) Description %]
ESC Information (Slave controller information)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUSs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor OFh
0008h~0009h 2 ESC Features supported 0184h
Station Address
0010h~0011h 2 Configured Station Address -
0012h~0013h 2 Configured Station Alias -
Data Link Layer
0100h~0103h 4 [ESC DL Control -
0110h~0111h 2 [ESC DL Status -
Application Layer
0120h~0121h 2 AL Control -
0130h~0131h 2 AL Status -
0134h~0135h 2 AL Status Code -
PDI process data interface

0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch




ESC Register byte

Initial value

address Length (Byte) Description x1
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -

Watchdog
0400h~0401h 2 'Watchdog Divider -
0410h~0411h 2 'Watchdog Time PDI -
0420h~0421h 2 'Watchdog Time Process Data -
0440h~0441h 2 'Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 'Watchdog Counter PDI -
FMMU
0600h~062Fh 3x16 FMMUSs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -
Distributed Clocks(DC)-SYNC Out Unit

0981h 1 Activation -
0984h 1 Activation Status -
098Eh 1 SYNCO Status -
0990h~0993h 4 |Start Time Cyclic Operation/Next SYNCO Pulse -
09A0h~09A3h 4 |SYNCO Cycle Time -

6.2.5 SII area (0000h~003Fh)

In the ESC configuration area (EEPROM word address 0000h-0007h), after the power of the driver is started, the
Configured Station Alias automatically reads and writes the ESC register according to ESC. When the value of SII
EEPROM is reflected in the ESC register, the power supply needs to be started again. In addition, the initial value
of IP core (ET1810 / ET1811 / ET1812) is set. Please refer to the data table of IP core (ET1810 / ET1811 /

ET1812) for details.

6.2.6 SDO(Service Data Object)

DSS5C2 series supports SDO (Service Data Object). The data exchange of SDO uses mailbox communication, so
the data refresh time of SDO becomes unstable.
The master station reads and writes data in the records of the object dictionary, which can set the object and
monitor various states of the slave station. The response to a read-write action to SDO takes time. For objects

refreshed with PDO, please do not refresh with SDO, and overwrite with PDO value.



6.2.6.1 Mailbox frame structure

Mailbox/SDO frame structure is shown as below. Please refer to ETG specification book (ETG1000-5 and
ETG1000-6).

| Etheet Header | EthemCAT Header | Ist EtherCAT Datagram | 2nd- | -+ | Nth- | FCS |
) Clobyte Max: 1486byte T gbte
‘ Datagram Header 1 Mailbox Protocol ‘ WKC ‘
Gbyte 2byte Max:1478bytxéi .
‘ Mailbox Header ‘ CoE Header Cmd Specific ‘
_lebit 16bit 6bit 2bit  4bit 4bit  9bit 3bit  4bit Max:1478byte
Length | Address |Channe1‘ Prio ’Type ‘ Cnt Number‘ Res ‘ Serv ‘ Cmd Specific
Frame Data area Data type Function
Length WORD Mailbox data length
Address WORD Sending source station address
Channel Unsigned6 (Reserved)
Prority Unsigned?2 Priority
Type Unsigned4 Mailbox type
00h: error
01h: (Reserved)
MailBox Header 02h: EoE (no response)
03h: CoE

04h: FoE (no response)
05h: SoE (no response)
06h-0OEh: (Reserved)

0Fh: VoE (no response)

Cnt Unsigned3 Mailbox counter
Reserved Unsigned1 (Reserved)
Number Unsigned9 Reserved
CoE Header Reserved Unsigned3 Reserved
Service Unsigned4 Information type
Size Indicator Unsigned1 Data Set Size use license
Transfer Type Unsigned1 Normal Forwarding/Expedited Forwarding
Data Set Size Unsigned?2 Specify data size
Complete Access Unsigned1 Object access method selection (not
. corresponding)
Cmd specific Command Specfier Unsigned3 Upload / download
Selection of requirements / responses, etc
Index WORD Object Index
Subindex BYTE Object Subindex

Object data or Abort message, etc.

6.2.6.2 Mailbox overtime

This servo driver performs the following timeout settings in mailbox communication.

Timeout of mailbox request: 100ms

The master station sends a request to the slave station (driver). If the WKC of the transmission data of the request
frame is updated, the slave station is considered to receive the request normally. Until WKC is updated, retry
again and again. However, if WKC is not updated until this set time, the master station will time out.Timeout for
mailbox response: 10s

The master receives a response from a request from a slave (driver), which is considered normal if the WKC is
updated. Until this set time, if the response of updated WKC cannot be received, the master station will time out.
The maximum time required for the response of the slave (driver) to complete.




6.2.6.3 Alarm information

1) Error code
Error code returns the same value as 603Fh (Error code).
0000h~FEFFh are defined as IEC61800-7-201.

FFOOh~FFFFh are defined by manufacturer, shown as below.

Index | Sub-index | Name/Description Range Data type Access PDO Op-mode

603Fh 00h Error code 0-65535 Ul6 ro TxPDO All

Now the alarm of the servo driver (only the main number).

When the alarm does not occur, it will display 0000H.

When an alarm occurs, an alarm is displayed.

FF**h

Alarm (main) code (00h~FFh)

Eg. FFO3h ... 03h=3d E-030 (over voltage protection)

FF55h ...55h=85d  E-850 (TxPDO configuration error protection), E-851 (RxPDO
configuration error protection), any of them occurred.

As an exception, AOOOh is displayed in the case of E-817 (Syncmanager 2/3 setting error).

2) Error register

Error register returns same value as 1001h (Error register).

Index | Sub-index | Name/Description Range Data type Access PDO Op-mode

1001h 00h Error register 0-65535 Ul6 ro TxPDO All

Displays the type of alarm (status) that is occurring to the servo driver.
When the alarm does not occur, it will display 0000H.
Do not display warnings.

Bit Contents

0

1

5 Not support

3

4 AL status code defined alarm occured *1
5 Not support

6 Reserved

7 AL status code defined alarm occured*2

*1:“AL status code defined alarm” means EtherCAT communication related error E-800 ~
7, E-810~7, E-850~7.

*2:“AL status code not defined alarm” means EtherCAT communication related error
E-880~7 and except EtherCAT communication related error.

6.2.7 PDO(Process Data object)

DS5C2 series supports PDO (process data object).

The real-time data transfer based on EtherCAT is carried out through the data exchange of PDO (process data
object).

PDO has RxPDO transferred from master station to slave station and TxPDO transferred from slave station to
master station.

Send Receive
RxPDO Main station Slave station
TxPDO Slave station Main station

6.2.7.1 PDO mapping objects

PDO mapping refers to the mapping from object dictionary to application object of PDO.

Tables for DS5C2 series PDO mapping can use 1600h-1603h mapping objects for RxPDO and 1A00h-1A03h
mapping objects for TxPDO.

The maximum number of application objects that a mapping object can map is as follows:




RxPDO: 32 [byte] , TxPDO: 32 [byte]

The following is an example of setting up a PDO map.
< Setting example >
Allocation of application objects 6040h, 6060h, 607ah, 60b8h to 1600h (receive PDO mapping 1: RxPDO _1).

Index Sub Object contents
1600h 00h | 04h

0lh | 604000 10h

02h | 6060 00 08 h

03h | 607A 0020 h

04h | 60B8 00 10 h

05h | 0000 00 00 h

18h | 0000 00 00 h
6040h 00h Controlword Ul16
6060h 00h | Mode of operation 18
607Ah 00h Target Position 132
60B8h 00h | Touch probe function Ul16

6.2.7.2 PDO distribution objects

In order to exchange PDO data, a table for PDO mapping must be assigned to SyncManager. The relationship
between the table used for PDO mapping and SyncManager is described to PDO allocation object. DS5C2 series,
as PDO allocation object, can use 1C12h for RxPDO (SyncManager2) and 1C13h for TxPDO (SyncManager3).
The maximum number of application objects that a mapping object can map is as follows:

RxPDO: 4 [Table] (1600h~1603h)
RxPDO: 4 [Table](1A00h~1A03h)
Generally, since one mapping object is enough, no change is required by default.

Example of setting PDO assignment object:

Allocation mapping object 1600h to allocation object 1C12h (Sync Manager Channel 2).

Allocation mapping object 160

Index Sub Object contents
1C12h 00h 01h

01h 1600h

02h 0000h

03h 0000h

04h 0000h

Oh to allocation object 1C13h (Sync Manager Channel 3).

Index Sub Object contents
1C13h 00h Olh

0lh 1A00h

02h 0000h

03h 0000h

04h 0000h

6.2.8 Communication synchronization mode

DS5C2 series can select the following synchronization modes.

Synchronization Contents Synchronization methods Features
modes
DC SYNCO Event | Synchronize the time | High-precision
synchronization | information of other slave | Compensation treatment shall be carried out
stations based on the time | at the main station
of the first axis
SM2 SM2 Event | Synchronize according to | No transmission delay compensation, poor
synchronization | RxPDO's receiving time accuracy

Need to keep transmission time on controller
side (special hardware, etc.)




FreeRun Asynchronous Asynchronous Simple handling
Poor real-time performance

6.2.8.1 DC(SYNCO event synchronization)

DSS5C2 series have 64bit DC (Distributed Clock).

The synchronization of EtherCAT communication is based on this DC. According to the DC slave station,
synchronization is realized through the system time with the same reference. The local cycle of the slave station
starts with the SYNCO event. Since the slave processing (servo processing) starts from the SYNCO event cycle, it
is always synchronized with the SYNCO event.

The master station needs to carry out transmission delay compensation (offset compensation) and regular
deviation compensation during communication initialization. The following figure shows the process of
synchronous completion from the input of control power to the event of SYNCO and the processing of slave
station (servo processing).

About 2~3s
CPU action  restart Tnitializatio Nommal
action
FtherCAT ‘ variation agcordmg to ESM migration |
communication *1) > -
status . e € . 1
(ESM state) Init Operational Operational Operationa

SDO (Mailbox) can send and receive |
1

Servo driver
communication
action

| PDO can send |

|

| .

| PDO can receive |
T

|

SYNCO signal
of ESC I I I I I I \I I I | I I I I
I
\ \ Communication |
L > —
Synchronization ‘ Syucl;ro‘mzaﬁlon ‘ period ' ‘
£ 0 o | completion time | B
§tate ol sync Synchronization \ | Synchronization
signal and servo . : .
1 ovel incomplete | completion
control cycle \ After "synchronization

completion" of syncO signal
and servo control cycle, PDO
will send a message under the
condition of synchronization
with servo control cycle

6.2.8.2 SM2(SM2 event synchronization)

The local cycle of the slave station starts with SM2 events.

Since the processing of the slave station starts from the SM2 event cycle, it is always synchronized with SM2
events.

Because SM2 event occurs when PDO receiving is completed, it is necessary to ensure that the upper (Master)
side sends the message regularly. If the fluctuation (deviation) of sending time is too large, synchronization cannot
be completed, or an alarm occurs.

If this happens, please use DC (SYNCO event synchronization).




7 EtherCAT bus control mode

7.1 EtherCAT operation

Double click master
station

Display master station
configuration

-

Configure master station

~hoose slave station
cters

] i . Select reference
4 Tmmeout setting dave
/Synchronizati on unit
cycle configuration Select target slave

st iiti on

w

<€onﬁrm the cmp

~_station configuratio

YES

+
Relresh master station
nformation and target slave

f station configuration

Complete
configuration

The following table shows the parameters that must be configured uniformly in CSP, CSV, CST, PP, PV and TQ

modes.
Register Explanation

RXPDO[0x6040] | Controlword must be added to the PDO configuration. It is invalid to modify it through IO
mapping in CSP, CSV and CST modes. It is controlled by the NC module

RXPDO[0x6060] | Modes of operation, must be added to the PDO configuration,and can be modified by 10
mapping in the task mode.

RXPDO[0x607A] | Target position, the given location of the program, must be added to the PDO configuration

TXPDO[0x6041] | Statusword, must be added to PDO configuration

TXPDO[0x6061] | Modes of operation display, must be added to PDO configuration

TXPDO[0x6064] | Position actual value, must be added to PDO configuration

TXPDO[0x606C] | Velocity actual value,must be added to PDO configuration




7.2 CSP mode

CSP (periodic synchronous position mode), whose motion trajectory is calculated by the upper computer,

periodically sends the target position to the slave station.

Position
parameter
control

Target position(607Ah)

>®

Position demand value (6062h)
>

Driver »
control
Quick stop deceleration (6085h) .| function
Max acceleration (60C5h) >
Max deceleration (60C6h) > Electronic
. . gear Position demand
Quick stop option code(605A) » forward T internal value(60FCh)
conversion [ | polarity 1
(host side)
Position encoder resolution (608Fh) >
Gear ratio (6091h) _
Feed constant (6092h) >
Polarity (607Eh)
Limit
Max torque(6072h) parameter
Max motor speed (6080h) Limit
parameter
1 » Position > _V Speed > GVB Torque
control CD control control
Y 2 |
E
_ Torque actual value (6077h)
_ Velocity actual value (606Ch) P
b N Reverse
_ Position actual value (6064h) | Reverse | Position actual internal value(6063h) | conversion
< conversion |< of . .
of o ) clectronic Electronic gear ratio
elecirortion ]« Position encoder resolution (608Fh) gear ratio numerator (200Dh)
(ieart rf’g(’) < Gear ratio (6091h) ((sjind‘é? Electronic gear ratio
st side :
. Feed constant (6092h) denominator (200Eh)
7.2.1 Related parameters
1)CSP Control mode associated object(Command * setting)

Index | Sub-index Name Unit Range Data type | Access PDO
6040h 00h Control word - 0~65535 Ulé6 w RxPDO
Other positions control common associated objects.

Index | Sub-index Name Unit Range Data type | Access PDO
6072h 00h Max torque 0.1% 0~65535 Ulé6 ™w RxPDO
607Ah 00h Target position Command | -2147483648~ 132 ™w RxPDO

unit 2147483647
607Dh - Software position limit - - - - -




Index | Sub-index Name Unit Range Data type | Access PDO
00h Number of entries - 2 U8 o No
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Fh 00h Max profile velocity Command | 0~4294967295 U32 ™ RxPDO
unit/s
6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO
60B1h 00h Velocity offset Command | -2147483648~ 132 ™ RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
Other related objects with common actions
Index | Sub-inde Name Unit Range Data type | Access PDO
X
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Dh - Software position limit - - - - -
00h Number of entries - 2 U8 o No
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 w NO
6085h 00h Quick stop deceleration Command | 0~4294967295 u32 ™w RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™W RxPDO
608Fh - Position encoder - - - - -
resolution
00h Number of entries - 2 Us ro No
01h Encoder increments pulse 1~4294967295 uU32 o No
02h Motor revolutions r(motor) 1~4294967295 U32 ro No
6091h - Gear ratio - - - - -
00h Number of entries - 2 Us o No
01h Motor revolutions r(motor) 1~4294967295 U32 o No
02h Shaft revolutions r(shaft) 1~4294967295 u32 ro No
6092h - Feed constant - - - - -
00h Number of entries - 2 Us ro No
01h Feed Command | 1~4294967295 uU32 o No
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 o No
60B8h 00h Touch probe function - 0~65535 Ul6 ™w RxPDO
Controlword(6040h) < functions in CSP control mode>
Index Sub-index Name Unit Range Data type PDO Op-mode
Control | 65535 Ul6 Rw RxPDO All
word
6040h 00h Set the control command for the servo driver such as PDS state conversion.

Bit information




Index Sub-index Name | Unit | Range | Data type | PDO | Op-mode
15 |14 | 13 | 12 | 11 | 10 9 8
R om |h
7 6 | 5 | 4 3 2 1 0
fr oms €o gs ev S0
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
CSP mode does not use oms bit.
2) realted CSP control mode (monitor)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 Ul6 ro TxPDO
Other associated objects with common position control
Index | Sub-index Name Unit Range Data | Access | PDO
type
6062h 00h Position demand value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6063h 00h Position actual internal value pulse -2147483648~ | 132 o TxPDO
2147483647
6064h 00h Position actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6065h 00h Position deviation too large Command | 0~4294967295 | U32 ™™ RxPDO
threshold unit
6066h 00h Following error time out 1ms 0~65535 Ul16 ™w RxPDO
6067h 00h Position window Command | 0~4294967295 | U32 ™™ RxPDO
unit
6068h 00h Position window time 1ms 0~65535 Ul16 ™w RxPDO
606Ch 00h Velocity actual value Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
6074h 00h Torque value 0.1% -32768~32767 | 116 ro TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 | U32 ro TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 | 116 o TxPDO
60F4h 00h Following error actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60FAh 00h Control Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
60FCh 00h Position demand internal value pulse -2147483648~ | 132 o TxPDO
2147483647
There are other related objects common to actions.
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error code - 0~65535 uUle6 o TxPDO
60B%h 00h Touch probe status - 0~65535 Ul6 ro TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 2 unit 2147483647




60BDh 00h The falling edge clamping Command | -2147483648 132 ro TxPDO
position of Touch probe 2 unit ~2147483647
Statusword (604 1h) < functions in csp control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 Ul16 Ro TxPDO All

Servo driver status

Bit information

15| 14 13 | 12 1m]10]9] 8
r oms ila | oms | rm

Following error | Drive follow Command value

716 5 4 3 2 1 0
w | sod gs Ve f | oe | so | rsto

r = reserved(not corresponding) W = warning

sod = switch on disabled

oms = operation mode specific gs = quick stop

(control mode is based on bit) ve = voltage enabled

ila = internal limit active f = fault

oe = operation enabled

rm = remote so = switched on

rtso = ready to switch on

bit13,12,10(operation mode specific):

Bit Name Value Definition
10 | Reserved - unuse
12 | Set-point 0 No action based on target location
acknowledge 1 Perform actions based on target location
13 | Following 0 60F4h (Following error actual value)
error =6062h (Position demand value) — 6064h (Position actual value) is over the

setting range of 6065h (Following error window) or 60F4h value is over the
setting value of 6065h, not through the setting time of 6066h.

1 60F4h (Following error actual value)
is over the setting range of 6065h (Following error window) and above the
setting time of 6066h (Following error time out)

Note: the "performing actions according to the target position" means that if all the following conditions are met:

¢ PDS status is operation enabled
¢ Not in deceleration process(Halt, Quick stop, Shutdown, Disable operation, Fault)
¢ Non Halt stop status

Actions in CSP control mode

*

*

The cyclic position control mode is to generate the action model (track) through the host rather than the
slave.

The target position is the sum of 607Ah (target position) and 60BOh (position offset), which is
understood as absolute position.

The update (sending) of action command is that after the servo enable command (operation enabled
command), please input after about 100 ms.

60C2h (interpolation time period), which means updating the period of 607AH (target position) and
60BOh (position offset). This value is set to the same period as 1C32h-02h (cycle time). The upper
device (host) must update the target position through 60C2h (interpolation time period).

The servo enable can be turned off. Please form 607Ah (target position) + 60BOh (position offset) to
follow the host processing of 6064h (position actual value). If the motor moves by external force during
the servo enable is turned off, if the servo enable is turned on next time, it is very dangerous because it
needs to return to the input target position. In addition, when switching from control mode other than
CSP control mode to CSP control mode, please also do the follow operation.




Harmful example: command position when servo enable is turned off (when the
command position is not set at the actual position value)

Command
osition(command)
Servo enable ON |
PDS state: operation enable T ACt.u?l
position
Command
l position(command)w orkpiece

|:: > moving under
Servo enable OFF l external force |

PDS state: switch on T Actual

position

Command position(command)

Danger due to rapid
<;:| return of command
Servo enable ON | positiomn ‘
PDS state: operation enable T ACt.ufﬂ
position

7.2.2 Common parameters

Register Explanation Unit
RXPDO[0X607A] Target position, modification via 10 mapping in CSP mode is invalid, which Co.mmand
is controlled by NC module unit
TXPDO[0x6064] Position feedback (motor actual position) Command
unit
TXPDO[0x606C] | Velocity feedback Command
unit/s
RXPDO[0x6060] | Control mode is CSP (Periodic synchronization position mode), set to 8 -




7.3 CSV mode

CSV (periodic synchronous speed mode) enables the motor to run at a constant speed through the speed given by
the upper computer.

. Torque limit
Target velocity(60F FkQ @ Spocd (231Ch~231Fh) R N
Max motor speed (6080h) | control > Max torque (6072h) » Limit |
» parameter
Polarity (607Eh)
Profile deceleration (6084h) W
Quick stop deceleration (6085h) .| control -
function
Max acceleration (60C5h) >
Max deceleration (60C6h) R Electronic
Quick stop option mode (605A) gear
> forward P » N
SE— cor(:\r;;srion P()l;ltfﬁy Speed é? :ﬁgﬁ?ﬁ: \/—>\ M \)
Position encoder resolution(608Fh) (main motion > control i \T
¥l engine ‘
Gear ratio (6091h) > i) %‘/\E)
Feed constant (6092h) N
Polarity (607Eh)
‘Torque actual value (6077h)
_Velocity actual value (606Ch |
Position actual value (6064h) | Inversion Inversion of
< of €& electronic % "
i .. . ear Electonic gear ratio
eg?:fr(::ilg < Position encoder resolution (608Fh) ratif(driver  numerator (200Dh)
(host Gear ratio (6091h) side) Electronic gear ratio
side) ¢ denominator (200Eh)
P Feed constant (6092h) <
7.3.1 Related parameter
1)CSV Object associated with control mode (Command -+ setting )

Index | Sub-index Name Unit Range Data type Access PDO
6040h 00h Control word - 0~65535 Ule6 ™w RxPDO
607Fh 00h Max profile Command 0~4294967295 U32 ™w RxPDO

velocity unit/s
Other objects that are commonly associated with speed control.

Index | Sub-index Name Unit Range Data type Access PDO
6072h 00h Max torque 0.1% 0~65535 uUle6 ™w RxPDO
6080h 00h Max motor r/min 0~4294967295 u32 ™w RxPDO

speed
60B1h 00h Velocity offset Command | -2147483648~ 132 ™w RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 ™w RxPDO
60FFh 00h Target velocity Command 0~4294967295 u32 ™w RxPDO
unit/s
Other related objects with common actions.
Index | Sub-index Name Unit Range Data | Access PDO
type
605Ah 00h Quick stop option code - 0~7 116 ™W NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code




Index | Sub-index Name Unit Range Data | Access PDO
type
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option code - 0~2 116 ™W NO
607Bh - Position range limit - - - - -
00h 607Bh sub index numbers - 2 U8 o NO
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Command | 0~4294967295 | U32 ™w RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
608Fh - Position encoder resolution - - - - -
00h 608Fh sub index numbers - 2 U8 o NO
01h Encoder increments pulse 1~4294967295 | U32 o NO
02h Motor revolutions r(motor) 1~4294967295 | U32 ro NO
6091h - Gear ratio - - - - -
00h 6091h sub index numbers - 2 U8 o NO
01h Motor revolutions r(motor) 1~4294967295 | U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 | U32 ro NO
6092h - Feed constant - - - - -
00h 6092h sub index numbers - 2 U8 o NO
OIh | Feed value Corfﬂand 1~4294967295 | U32 | 1o NO
02h Shaft revolutions r(shaft) 1~4294967295 | U32 o NO
60B8h 00h Touch probe mode - 0~65535 uUle6 ™w RxPDO
Controlword(6040h) < Function in csv control mode >
Index Sub-index Name Unit Range Data type | Access PDO
Controlword 0~65535 uUle6 ™wW RxPDO All
Set the control command for the servo driver such as PDS state conversion.
Bit information
15 | 14 | 13 ] 12 | 11 | 10 8
R om h
6040h 00h ! 6| > [ 4 3 | 2 0
fr oms €0 gs ev o)
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
Csv mode doesn’t use oms bit.
2)Objects associated with CSV control mode (monitoring)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword 0~65535 Ul6 ro TxPDO
Other related objects common to speed control.
Index | Sub-index Name Unit Range Data type Access PDO
6063h 00h Position actual pulse -2147483648~ 132 ro TxPDO
internal value 2147483647
6064h 00h Position feedback Command | -2147483648~ 132 o TxPDO




Index | Sub-index Name Unit Range Data type Access PDO
unit 2147483647
606Bh 00h Velocity command Command | -2147483648~ 132 ro TxPDO
unit/s 2147483647
606Ch 00h Velocity feedback Command | -2147483648~ 132 o TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 116 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 U32 o TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 116 1o TxPDO
Other associated objects that share the same mode.
Index | Sub-index Name Unit Range Data | Access PDO
type
603Fh 00h Error Code - 0~65535 Ul16 o TxPDO
60B%h 00h Touch probe status - 0~65535 Ulé6 ro TxPDO
60BAh 00h The rising edge clamping | Command | -2147483648~ 132 o TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping | Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping | Command | -2147483648~ 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping | Command | -2147483648~ 132 o TxPDO
position of Touch probe 2 unit 2147483647
Statusword (6041h) < Function of ¢sv control mode >
Index | Sub-index Name Unit Range Data type Access PDO
6041h 00h Status word 0~65535 Ul16 ro TxPDO All
Servo driver status.
Bit information
15] 14 [ 13 ] 12 11| 10 | 9
r oms ila | oms | rm r
r follow drive command vaule r
7 6 5 4 3 2 1 0
w | sod | gs ve f oe so | rsto
r = reserved(not corresponding) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on
bit13,12,10(operation mode specific):
Bit Name Value Definition
10 Reserved - Unuse
12 Reserved 0 Action not performed according to target speed
1 Perform the action according to the target speed
13 Reserved - Unuse

The "performing actions according to target speed" should meet the following conditions:

*

* o o

The PDS status is operation enabled

Not in deceleration processing (halt, quickstop, shutdown, disable operation, falut)
It is not a halt state.
The torque limit does not occur

Actions in CSV control mode

.

In the cyclic speed control mode, the motion model (trajectory) is generated not on the slave but on the




master.

¢ The target speed is 60FFh (target velocity)

¢ The update (sending) of action command is that after the operation enabled command, please input it
after about 100 ms.
¢ 60C2h (interpolation time period) means the period of updating 60FFh (target velocity) and 60B1h
(velocity offset). This value is set to the same period as 1C32h-02h (cycle time).

¢+ As monitoring information, provide 606Ch (velocity actual value), etc.

¢  The 60FFh (target velocity) value is limited by 6080h (max motor speed).

7.3.2 Common parameters

Register Explanation Unit
RXPDO[0x60FF] Target velocity Command unit/s
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Velocity feedback Command unit/s
Max motor speed, which can be modified through .
RXPDO[0x6080] COE-Onlms P & t/min
RXPDO[0x6060] Control mode is CSV (Periodic Synchronous Speed Mode), | -

set its value to 9




7.4 CST mode

CST (periodic synchronous torque mode) allows the motor to run at a constant torque through the torque given by
the upper computer.

Torque limit (231Ch~231Fh)
»  Limit
Max torque (6072h) » parameter
Target torque (6071h; Torque demand (6074h)
Torque >
Max torque (6072h) o tamet
Polarity (607Eh) _| control
Drver
Max motor speed (6080h) » control m ‘ —~
function e —» M)
Torque slope (6087h) _ control A L4
g |
Quick stop option code (605A) - A ‘ /‘\
i —<
_Torque actual value (6077h)
Velocity actual value (606Ch)
Inversion
<Losition actual value (6064h)  [pyersion of |4 : :
of electronic Electronic gear ratio
electronic |_Position encoder resolution (608Fh) g‘zzr_ ratio numerator (200Dh)
gear ratio . e Electronic ti
i Gear ratio (6091h idl gear ratio
(o) ( ) side) . Denominator(200Eh)
Feed constant (6092h) -

7.4.1 Related parameter

1)Objects associated with CST control mode (Command * setting)

Index Sub-index Name Unit Range Data type Access PDO
6040h 00h Controlword - 0~65535 Ul16 ™w RxPDO
Other related objects with common torque control.

Index Sub-index Name Unit Range Data type Access PDO
6071h 00h Target torque 0.1% -32768~32767 116 w RxPDO
6072h 00h Max torque 0.1% 0~65535 Ulé6 ™wW RxPDO
6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO
6087h 00h Torque slope 0.1%/S | 0~4294967295 U32 w RxPDO
60B2h 00h Torque offset 0.1% -32768~32767 116 ™wW RxPDO
Other related objects with common actions.

Index | Sub-index Name Unit Range Data type | Access PDO
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™W NO
605Ch 00h Disable operation - 0~1 116 ™w NO

option code
605Dh 00h Halt option code - 1~3 116 ™W NO
605Eh Fault reaction option - 0~2 116 ™w NO
00h
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us8 o NO




Index | Sub-index Name Unit Range Data type | Access PDO
numbers
Command | -2147483648 132 ™w RxPDO
01h Min position limit unit ~
2147483647
Command | -2147483648 132 ™w RxPDO
02h Max position limit unit ~
2147483647
607Ch Command | -2147483648 132 ™w RxPDO
00h Home offset unit ~
2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Command | 0~429496729 U32 ™w RxPDO
unit / s2 5
6086h 00h Motion profile type - -3276%~3276 116 ™w RxPDO
608Fh Position encoder - - - - -
) resolution
00h 608Fh sub index - 2 U8 ro NO
numbers
01h Encoder increments pulse 1~429gl96729 U3z ro NO
02h Motor revolutions r(motor) 1~429;l96729 U32 ro NO
6091h - Gear ratio - - - - -
00h 6091h sub index - 2 U8 ro NO
numbers
01h Motor revolutions r(motor) 1~429;196729 U32 ro NO
02h Shaft revolutions r(shaft) 1~429gl96729 U32 1o NO
6092h - Feed constant - - - - -
00h 6092h sub index - 2 U8 ro NO
numbers
01h Feed value Comn_land 1~429496729 U32 o NO
unit 5
02h Shaft revolutions r(shaft) 1~429;196729 U32 ro NO
60B8h 00h Touch probe function - 0~65535 ule6 ™w RxPDO
Control word (6040h) <function in cst control mode>
Index | Sub-index Name Range Data type Access PDO Op-mode
Controlword 0~65535 Ul6 Rw RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
15 ] 14 | 13 | 12 [ 11 | 10 9 8
r om h
6040h |  00h l 6 | J [ 4 o _L_l_|L_{
fr oms €o gs ev so
r | r | r

r = reserved(not corresponding)
oms = operation mode specific
(control mode is based on bit)

h = halt
so = switch on

fr = fault reset

eo = enable operation
gs = quick stop
ev = enable voltage

Cst mode doesn’t use oms bit.




2)Objects associated with CST torque control (monitoring)

Index Sub-index Name Units Range Data type Access PDO
6041h 00h Statusword - 0~65535 Ul6 ro TxPDO
6073h 00h Max current 0.1% 0~65535 Ulé6 o NO
Other objects commonly associated with torque control (monitoring)
Index | Sub-index Name Units Range Data Access PDO
type
6063h 00h Position actual pulse -2147483648~ 132 o TxPDO
internal value 2147483647
6064h 00h Position actual value Command | -2147483648~ 132 o TxPDO
unit 2147483647
606Ch 00h Velocity actual value Command | -2147483648~ 132 o TxPDO
unit/s 2147483647
6074h 00h Torque demand 0.1% -32768~32767 116 o TxPDO
6075h 00h Motor rated current ImA 0~4294967295 U32 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 U32 o TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 ro TxPDO
6078h 00h Current actual value 0.1% -32768~32767 116 ro TxPDO
Other associated objects that share the same mode.
Index | Sub-index Name Units Range Data Access | PDO
type
603Fh 00h Error Code - 0~65535 Ul6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 Ul16 o TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (6041h) < functions in tq control mode >
Index | Sub-Index | Name/Description Range DateType Access PDO Op-mode
6041h 00h Statusword 0~65535 Ul6 ro TxPDO All
Servo driver status.
Bit information
15] 14 [ 13| 12 1] 10 [ 9
r oms ila | oms | rm
Drive following command vaule
7 6 5 4 3 2 1 0
w | sod | gs ve f oe | so | rsto
r = reserved(not corresponding) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on
bit13,12,10(operation mode specific):
Bit Name Value Definition
10 Reserved - Unuse
12 Torque 0 Action not performed according to target torque




1 Perform the action according to the target torque

13 Reserved - Unuse

Performing actions according to target torque should meet the following conditions:
¢  The PDS status is operation enabled
¢ not in deceleration processing (halt, quickstop, shutdown, disable operation, falut)
¢ Itis not a halt state

Actions of CST control mode
¢ In the cyclic torque control mode, the mode profile generation is not in the slave but in the host.
The target torque is 6071h (target torque)
The torque feedforward is 60B2h (torque offset), which is not supported temporarily.
The update (sending) of action command, after the servo is on, please input after about 100ms.
60C2h (interpolation time period) means updating the period of 6071h (target torque) and 60B2h
(torque offset). This value is set to the same period as 1C32h-02h (cycle time).
As monitoring information, provide 6077h (torque actual value), etc.
¢ The 6071h (target torque) value is limited by 6072h (max torque), 2312h (P3-28), 2313h (P3-29), the
minimum value.
¢ The speed limit is 6080h (max motor speed).

LR R R 4

7.4.2 Common parameters

Register Explanation Unit
RXPDO[0x6071] Target torque 0.1%
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Velocity feedback Command unit /s
TXPDO[0x6077] Torque feedback 0.1%
RXPDOJ[0x6080] Max motor speed r/min
RXPDO[0x6060] Control mode is CST (Periodic | -

Synchronous Torque Mode), set its

value to 10




7.5 HM mode

HM mode (i.e. home mode) is used for initialization of the slave station position. An origin reset method is a
position control mode that specifies an operation speed and generates a position command inside the servo driver
to perform an origin reset operation. If it is used in the incremental mode, after the control power is put into
operation, it is necessary to perform the zero point reset action before performing the position positioning work.

Homing method (6098h) N
Position demand (6062h)
Homing speed (6099h) _
¥ Ongin
Max profile velocity (607Fh) | retum R
speed
Max motor speed (6080h) .| control
Generate
Homing acceleration (609Ah) R onsh >
» retum
Quick stop deceleration (6085h) N command
i Acc/dec
Max acceleration (60C5h) » parameter
Max deceleration (60C6h) » Position demand
Electronic internal value (60FCh
gear L Motion
Quick stop option code (605A) forward polarity
> conversion A
(hot side)
Position encoder resolution (608Fh) R
Gear ratio (6091h) o
Feed constant (6092h) N
Polarity (607Eh)
> Limit
Max torque (6072h) N parameter
Max motor speed(6080h) p  Limit | .
parameter
- v \ 4 N TN\
.| Position /TN o Speed /TN o Torque > ( \
t 7| oontrol % control N control -~ \ M A

i y i % ]’

_ Torque actual value (6077h)

Velocity actual value (606Ch
<« < <
_ Position actual value (6064h) | Electronic Position actual internal value Electronic gear
greea\:erfst;o Posi J lution (608Fh fatio r_eve(r;e . Electronic gear ratio
conversion| hos
conversion 1 osition encoder resolution ) et «  mumerator (200Dh)
{host side) le Gear ratio (6091h) Electronic gear ratio
denominator (200Eh)
< Feed constant (6092h) <



7.5.1 Related parameter

1)Related object of HM control mode(Command - setting)

Index | Sub-index Name Units Range Data type Access PDO
6040h 00h ControlWord - 0~65535 Ul16 ™w RxPDO
6098h 00h Homing method - -128~127 18 ™W RxPDO
609%h - Homing speeds - - - - -
00h Item numbers - 2 U8 ro NO
01h Homing switch Command 0~4294967295 U32 w RxPDO
speed unit/s
02h Homing speed Command 0~4294967295 U32 ™w RxPDO
unit/s
609Ah 00h Homing Command 0~4294967295 U32 ™w RxPDO
acceleration unit/s?
Other related objects with common position control
Index | Sub-index Name Units Range Data type Access PDO
6072h 00h Max torque 0.1% 0~65535 Ul6 w RxPDO
607Fh 00h Max profile Command 0~4294967295 u32 ™w RxPDO
velocity unit/s
6080h 00h Max motor r/min 0~4294967295 uU32 ™ RxPDO
speed
60B1h 00h Velocity offset Command -2147483648~ 132 ™ RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 ™wW RxPDO
60C5h 00h Max Command 0~4294967295 u32 w RxPDO
acceleration unit/ s?
60C6h 00h Max Command 0~4294967295 u32 ™w RxPDO
deceleration unit/ s
Other related objects with common actions
Index | Sub-index Name Units Range Data Access PDO
type
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
- Software position limit - - - - -
00h 607Dh sub index - 2 Us8 o NO
numbers
607Dh 01h Min position limit Command | -2147483648~ 132 w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 w RxPDO
unit 2147483647
607Ch 00h Home offset Command -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Com.rr/laznd 0~4294967295 U32 ™w RxPDO
unit/s
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
- Position encoder - - - - -
resolution
60SFh 00h 608Fh sub index - 2 Us8 o NO
numbers
01h Encoder increments Pulse 1~4294967295 U32 ro NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO




Index | Sub-index Name Units Range Data Access PDO
type
- Gear ratio - - - - -
00h 6091h sub index - 2 Us o NO
6091h numbers
01h Motor revolutions r(motor) 1~4294967295 U32 o NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
- Feed constant - - - - -
00h 6092h sub index - 2 Us8 o NO
6092h numbers
01h Set Feed Command | 1~4294967295 U32 o NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h Touch probe function - 0~65535 Ul16 ™w RxPDO
Controlword (6040h) < Functions in HM control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6040h 00h Control 0~65535 ul6 Rw RxPDO All
word

Set the control command to the servo driver such as PDS state conversion.

Bit information

15 | 14 | 13 | 12 | 11 | 10 9 8

r oms h

7 6 | 5 | 4 3 2 1 0

Fr oms €0 gs ev SO
r | r | start homing

r = reserved(not corresponding)
oms = operation mode specific
(control mode is based on bit)
h = halt

so = switch on

fr = fault reset

eo = enable operation
gs = quick stop

ev = enable voltage

bit9,6-4(operation mode specific):

Bit Name Value Definition
4 start homing 0->1 Start the origin point reset action
5 (reserved) - not used
6 (reserved) - not used
9 (reserved) - not used

Through the opening of bit4 (start homing) of 6040h (control word), obtain the parameters (timing method, speed,
acceleration and deceleration, etc.) associated with the origin reset position control mode (HM), and start the

action.

In addition, in the origin reset action, even if a new origin reset action (bit4 of 6040h is started again), the new
origin reset action is ignored.




Homing method(6098h)

Index | Sub-index Name Range Data type Access PDO Op-mode
Homing
-128~127 18 ™w RxPDO All
method
Set the zero point reset method
Value Definition
-2 |Reverse hitting homing
-1  |Forward hitting homing
0  [No homing method assigned
1 -Ve LS & Index Pulse
2 +Ve LS & Index Pulse
3 +Ve HS & Index Pulse direction reversal
4 +Ve HS & Index Pulse no direction changed
5 -Ve HS & Index Pulse direction reversal
6 -Ve HS & Index Pulse no direction changed
7 On +Ve HS -Index Pulse
8 On +Ve HS +Index Pulse
9 After +Ve HS reverse +Index Pulse
10 |After +Ve HS +Index Pulse
11 |On-Ve HS -Index Pulse
12 |On -Ve HS +Index Pulse
13 |After -Ve HS reverse +Index Pulse
14 |After -Ve HS +Index Pulse
15 |Reserved
6098h 00h 16  |Reserved
17  |Same as 1 without Index pulse
18  |Same as 2 without Index pulse
19  |Same as 3 without Index pulse
20  [Same as 4 without Index pulse
21  [Same as 5 without Index pulse
22 |Same as 6 without Index pulse
23 |Same as 7 without Index pulse
24 |Same as 8 without Index pulse
25  |Same as 9 without Index pulse
26  |Same as 10 without Index pulse
27  |Same as 11 without Index pulse
28  |Same as 12 without Index pulse
29  |Same as 13 without Index pulse
30 |Same as 14 without Index pulse
33 |On Index Pulse +Ve direction
34 |On Index Pulse —Ve direction
35  |Current postion = home
37  |Current postion = home
+Ve: positive LS: Limit switch
-Ve: negative HS: Home switch
Homing speeds(6099h)
Index | Sub-index Name Range Data Access PDO | Op-mode
type
609%h - Homing speeds - - - - -

Set the speed in the home reset position control mode (HM).

00h Number of entries | 2 | U8 | 1o | NO | HM
Sub-Index number of 6099h (Homing speeds)
0lh Speed during search | 0~4294967295 | U32 | rw | RxPDO | HM

Set the speed of the action to be detected by the switch signal.
The maximum value is limited by any smaller one of the internal processing of 6080h (max
motor speed) and 2147483647.




02h

Speed during search for
Zero

0~4294967295

U32

RxPDO

HM

Set the action speed to zero point detection.
If the edge of the switch signal is used as the origin detection position, in order to reduce the
detection error, please set a value as small as possible.
The maximum value is limited by the smaller side of the internal processing of 6080h (max
motor speed) and 2147483647.

Homing acceleration (609Ah)

Index | Sub-index Name Range Data type Access PDO Op-mode
609Ah 00h Homing 0~4294967295 u32 w RxPDO All
acceleration

Set the acceleration and deceleration in the origin reset position control mode (HM).

The deceleration of the home reset position control mode (HM) is also used for this object.
When each homing method is finally stopped (when the origin position is checked out), the
setting of this object is not needed, and the servo lock stops.
If set to 0, internal processing is treated as 1.

2) Objects associated with HM control mode (monitor)

Index | Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 Ul6 ro TxPDO
60E3h - Supported homing - - - - TxPDO
method
00h 60E3h sub index - 1~254 U8 o TxPDO
numbers
01h Homing mode 1 - 0~32767 Ulé ro TxPDO
20h Homing mode 32 - 0~32767 ule6 o TxPDO
Other associated objects with common position control
Index | Sub-index Name Unit Range Data | Access | PDO
type
6062h 00h Position command Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6063h 00h Actual internal position pulse -2147483648~ | 132 o TxPDO
feedback 2147483647
6064h 00h Position feedback Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6065h 00h Position offset too large Command | 0~4294967295 | U32 ™™ RxPDO
threshold unit
6066h 00h Error time out 1ms 0~65535 Ul16 ™w RxPDO
6067h 00h Position reach the threshold Command | 0~4294967295 | U32 ™™ RxPDO
unit
6068h 00h Position reach window time Ims 0~65535 Ule6 ™wW RxPDO
606Ch 00h Velocity feedback Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 | 116 ro TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 | U32 ro TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 | 116 o TxPDO
60F4h 00h Position offset Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60FAh 00h Internal command speed Command | -2147483648~ | 132 o TxPDO
(position loop output) unit/s 2147483647
60FCh 00h Internal position command pulse -2147483648~ | 132 o TxPDO
2147483647

Note: 6064h (position feedback) will reset after HM homing.




Other related objects with common actions

Index | Sub-index Name Unit Range Data | Access | PDO
type

603Fh 00h Error Code - 0~65535 Ul6 ro TxPDO

60B%h 00h Touch probe status - 0~65535 Ulé6 o TxPDO

60BAh 00h The rising edge clamping Command -2147483648~ | 132 1o TxPDO
position of Touch probe 1 unit 2147483647

60BBh 00h The falling edge clamping Command -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647

60BCh 00h The rising edge clamping Command -2147483648~ | 132 o TxPDO
position of Touch probe 2 unit 2147483647

60BDh 00h The falling edge clamping Command -2147483648~ | 132 ro TxPDO
position of Touch probe 2 unit 2147483647

Statusword (604 1h) < functions in hm control mode >

Index | Sub-index Name Range Data type Access PDO Op-mode

6041h 00h Statusword 0~65535 Ul16 ro TxPDO All

Servo driver status
Bit information

15] 14 13 | 12 11 10 9
oms ila oms m | r
Homing error | Homing attained Target reached
716 5 4 3 2 1 0
W | sod gs ve f oe so | rsto
r = reserved(not corresponding) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault

oe = operation enabled
rm = remote
rtso = ready to switch on

so = switched on

bit13,12,10(operation mode specific):

Bit Name Value Definition
0 In action
10 target reached 1 Stop status
homing attained 0 Homing action not completed
12 - -
1 Homing action completed
_ 0 Homing abnormality does not occur
13 Homing error 1 Abnormal homing (the homing action cannot be executed normally)
bit13,12,10(operation mode specific):
Bitl3 Bitl2 Bitl0 Definition
0 0 0 Homing in action
0 0 1 Homing action interrupted or not started
0 1 0 Homing action is completed, but the target position is not reached
0 1 1 Normal completion of homing
1 0 0 Detect out that the homing abnormality is still in operation
1 0 1 Detect out the abnormal homing and stop state

bit12 (homing attained) is 0 in the following states:
e  When the power is on
e  When the ESM state is transferred from Init to PreOP

e At the beginning of origin point reset

When the homing action (method35, method37) without motor action is started, the homing attached is also set to
0. However, the time set to 0 is short (about 2 ms).




Supported homing method (60E3)

Index | Sub-index Name Unit Range Data type Access PDO
60E3h - Supported Homing method - - - - TxPDO
Indicates the supported homing method
00h | Number of entries | - | 1~254 | Us8 | o | TxPDO
Represents the number of homing methods supported by 60E3h (supported homing method).
0lh | 1stsupported Homing method | - | 0~32767 uUle6 o | TxPDO
Indicates that the first home method is supported.
20h 32nd supported Homing method - 0~32767 ule6 o TxPDO
Indicates that the 32nd home method is supported
Index Sub-index bit 15~8 bit 7~0
Reserved Supported Homing method
60E3 01h 0 1
02h 0 2
03h 0 3
04h 0 4
05h 0 5
06h 0 6
07h 0 7
08h 0 8
09%h 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
0Eh 0 14
O0Fh 0 17
10h 0 18
11h 0 19
12h 0 20
13h 0 21
14h 0 22
15h 0 23
16h 0 24
17h 0 25
18h 0 26
19h 0 27
1Ah 0 28
1Bh 0 29
1Ch 0 30
1Dh 0 33
1Eh 0 34
1Fh 0 35
20h 0 37

The relationship between * value and Homing method please refer to 6098h (Homing method).

3) The action of HM control mode (Homing action)

When using in incremental mode, in order to initialize the location information before starting the normal action,
please execute the homing action.
+  After the origin position is detected, this position is used as the reference to initialize the following
objects (preset).
6062h(Position demand value)= 6064h(Position actual value)= 607Ch(Home offset)




6063h(Position actual internal value)= 60FCh(Position demand internal value)= 0

¢ Ifthe origin point reset is performed, the position information is initialized (preset). Therefore, it is
necessary to obtain the data based on the old location information again (touch probe location, etc.).

¢ Whether 607Ch (home offset) is changed or not in the homing action, it is not reflected in the executing
homing action. The next homing action will be reflected (initialization of position information upon
completion).

¢ 607C (me offset) is only valid in homing mode 35 and 37.

+  Ifthe edge of the switch signal (T, NOT, HOME) is used as the detection position of the origin, please
assign each clamping compensation pin to SI1, SI2, SI3. If it is not allocated correctly, an error will be
reported in the origin reset. (Note: P5-22 of DS5C2 series servo is the setting address of positive limit,
the default value is 1, the corresponding servo terminal is SI1; P5-23 is the setting address of negative
limit NOT, the default value is 2, the corresponding servo terminal is SI2; P5-27 is the setting address of
origin, the default value is 3, the corresponding servo terminal is SI13.)

¢ In the Method diagrams described later, the meaning of below terms:

Index pulse Z phase signal of encoder
Home switch Theoretical signal state of near origin input(ME)
Positive limit Theoretical signal state of forward drive inhibit input(POT)
Negative limit Theoretical signal state of negative drive inhibit input(NOT)

+  After the update (sending) of action command and the operation enabled command, please input after
about 100 ms.
¢ The following shows the timing of the HM control mode.

Start homing
(6040h: bit4) >

Target reached
(6041h: bitl0)

Homing attained ,
(6041h: bit12)

¢+ Homing error occurrence condition
According to the homing action, the conditions for an exception (homing error = 1) are as follows.

Homing error occurrence Details
condition
Startup except Operation Start Homing when PDS status is not Operation enabled (except for method35,
enabled 37)

Startup Homing when 6099h-01h and 6099h-02h is set to 0
Startup under target speed 0 | (except 6099h-02h of method33, 34 and 6099h-01h, 6099h-02h of method35, 37

are 0)
detected out two Limit Two limit switches of positive/negative are detected during the homing start or the
switch homing action.
Under the method reversed by limit switch, in the reverse deceleration action after
Use Limit switch the rising edge of limit switch is detected, the falling edge of limit switch is
detected

Home switch, Limit switch | Not distribute IO terminal
not distributed




7.5.2 Related parameters

Register Explanation Unit
RXPDO[0x6040] Control word, modify the control word to enable the homing -
RXPDO[0x6098] Homing method -
RXPDOJ[0x609A] Homing acceleration Command unit/s?
RXPDO[0x6060] Set to 6 when the motor is not enabled -
SDO[0x6099] Homing speed, can be modified online through COE-Online | Command unit/s
Control word (6040h)

Set it to (0x06 > 0x0f > 0x1f) in sequence, enable the driver and start the motor to operate, and homing is enabled.

7.5.3 Homing method

Now DS5C2 servo driver support 1~14, 17~30, 33, 34, 35, 37 and -1, -2 homing method.
If the slave station of other brands is used, the method of homing to the original point shall be subject to the slave
station Manual of the corresponding brands.

B Method -1:

The servo motor first runs at a forward low speed with the set value of 6099h:02 (low speed for homing). After
hitting the mechanical limit position, if the absolute value of the torque reaches the upper limit of P9-17 (touch
stop homing torque threshold), and the absolute value of the speed is lower than the set value of P9-16 (touch stop
homing speed threshold), this state is maintained for the set time of P9-18 (touch stop homing time threshold), and
it is judged to have reached the mechanical limit position. Then it can be divided into two situations:

(1) P7-20=0, and the number of quantitative pulses is 0. At this point, immediately stop the machine and
calibrate it as zero (position reset);

forward direction

speed VT
(TITITTITIT H | i

motion track } /

1 trigger signal origin signal
deceleration point | falling edge
signal

¥

time t

(2)  P7-20>0, the number of quantitative pulses is 0, and it runs in reverse at the setting homing low speed.
When encountering the rising edge of P7-20 Z-phase signals, it immediately stops and calibrates the zero
point (position reset).

forward direction »
speed V

= deceleration point
e
10 ) —_— signal rising edge

motion track |

time t

[ :, :
trigger signal
motor Z phase [iEl i -P9-13 BECHAIEY

signal ! 1 Z signal
deceleration
point signal

(3)  P7-20=0, and the number of quantitative pulses is not 0. First, run in the forward direction at low speed
(6099h: 02), and after touching the mechanical point, run in the reverse direction at homing high speed
(6099h: 01). After the quantitative pulse length is reached, stop the machine and calibrate it as the zero
point (Ecat position is reset to zero);
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(4)  P7-20>0, the number of quantitative pulses is not 0. First, run in the forward direction at low speed
(6099h: 02), and then run in the reverse direction at the set homing low speed (6099h: 02) when
encountering the mechnical origin, stop machine when encountering the rising edge of P7-20 Z-phase
signals. After stopping, run the quantitative pulse length at the homing high speed (6099h: 01), and then

stop the machine. Calibrate the zero point (Ecat position is reset).
Parameter| Function Unit Default Range Effgctlve Sl
value time mode
P7-20 Ethercat homing find the Z phase i 1 299999999 5 EtherCAT
numbers mode

The positive and negative values of the P7-20 parameters represent the direction of homing,
with positive values indicating the forward direction of finding the origin, negative values
indicating the reverse direction of finding the origin, and absolute values indicating the
number of Z-phase points for homing.

(D

B Method -2:

Similar to the previous homing action, running in the opposite direction.

B Method 1:
When using this homing method 1, if the reverse limit switch is in a non triggered state, the initial direction of
movement is left. The first Z-phase pulse to the right of the position where the negative limit switch becomes
invalid at the origin position.

= 6099h-01h 1 | U
———— 6099h-02h i —
( |
} ——
Index Pulse | i
NegativeLimit
<— Negative direction  Positive direction —
Homing on negative limit switch and index pulse
B Method 2:

When using method 2, if the forward limit switch is not triggered, the initial movement direction is to the right.
The origin position is at the first Z-phase pulse to the left of the position where the forward limit switch becomes
invalid.
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Homing on positive limit switch and index pulse

B Method 3, 4:
Using method 3 or 4, the initial direction of movement depends on the state of the origin switch. The origin
position is on the reverse side of the origin switch or at the initial detected Z-phase position in the forward rotation
direction.
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Homing on positive home switch and index pulse

B Method 53, 6:
Using method 5 or 6, the initial direction of movement depends on the state of the origin switch. The origin
position is on the reverse side of the origin switch or at the initial detected Z-phase position in the forward rotation
direction.
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Homing on negative home switch and index pulse

B Method 7~14:
7-14 all use origin switches and Z-phase signals;
The initial action direction of modes 7 and 8 is negative if the origin switch is already activated at the beginning
of the action,;
The initialization direction of modes 9 and 10 is positive if the origin switch is already activated at the beginning
of the action;
The initialization direction of modes 11 and 12 is positive if the origin switch is already activated at the beginning

of the action,;

The initialization direction of modes 13 and 14 is negative if the origin switch is already activated at the beginning
of the action;

The final position returned to the origin is the Z-phase signal near the rising or falling edge of the origin switch.
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Homing on home switch and index pulse - positive initial motion
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B Method 17:
This method is similar to Method 1.
The difference is that the origin detection position is not the index pulse, but the position where the Limit switch
changes. (Please refer to the following figure)
When NOT is not assigned, Homing error=1.
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17

Negative Limit |

<— Negative direction  Positive direction —>

Homing on negative limit switch

B Method 18:
This method is similar to Method 2.
The difference is home detection position is not Index pulse. It is becoming the position where limit switch
changed.
When POT is not allocated, Homing error = 1.
(Please refer to the figure below)
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Homing on positive limit switch

B Method 19,20:
These methods is similar to Method 3 and 4.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME is not assigned, homing error = 1.
(Please refer to the figure below)

o 6099h-01h
6099h-02h

Home Switch

<— Negative direction  Positive direction —»

Homing on positive home switch

B Method 21,22:
These methods is similar to Method 5 and 6.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME is not assigned, homing error = 1.
(Please refer to the figure below)
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Homing on positive home switch and index pulse

B Method 23,24,25,26:
These methods is similar to Method 7, 8, 9, 10.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME,POT is not assigned, homing error = 1.
(Please refer to the figure below)
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Homing on home switch and index pulse - positive initial motion

B Method 27,28,29,30:
These methods is similar to Method 11,12,13,14.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME,NOT is not assigned, homing error = 1.(Please refer to the figure below)
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B Method 33, 34:
Using methods 33 or 34, homing direction with negative or positive values, respectively. The original position is
located near Z in the selected direction.
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Homing on index pulse

B Method 35, 37:
In modes 35 and 37, the position after power on is the home position.
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7.6 PP mode

PP (profile position control mode) is the position control mode that specifies the target position, target speed,
acceleration/deceleration, etc., and acts after generating a position command in the servo driver. For this control
mode, please check the communication cycle 500 ps or more.

Position Intemal target
Target position (607Ah) »| parameter position o
control
Position demand value (6062h)
Profile velocity (6081h) | .
» Operation Internal operation
Max profile velocity (607Fh) > speed speed N
Max motor speed (6080h) _| control Location
command
generation »
Profile acceleration (6083h) Internal acc/dec processing
Profile deceleration (6084h) Deceleration
Acc/d speed when
Quick stop deceleration (6085h) cordee receiving Quick
parameter stop command Flectronic
Max acceleration (60C5h) control -
gear Position demand
Max deceleration (60C6h) forward N internal value (60FCh
conversion
Quick stop option code(605A) (main 4
engine
side)
Position encoder resolution (608Fh)
Gear ratio (6091h) N
Feed constant (6092h) o
Polarity (607Eh)
Torque limit (231Ch~231Fh)
Limit
Max torque (6072h) parameter
Max motor speed(6080h) Limit X
—
parameter
e v [ Qreed |
1 > Position & Speed ;)L > Torque
control control control
y y y
E
 Torque actual value (6077h)
_ Velocity actual value (606Ch _ _
Position actual value (6064h) Ekotronic Position actual internal value(6063h) .
< gear 4 Electronic [« ; :
reverse ear reverse Electronic gear ratio
conversion | Position encoder resolution (608Fh) & . | numerator (200Dh)
(main conversion
engine | Gear ratio (6091h) ;El ectronic gear rati}(:
i inator (200E]
side) Feed constant (6092h) < enominator ( )
7.6.1 Related parameters
1)PP control mode related objects(Command - settings)
. . Data
Index | Sub-index Name Units Range — Access PDO
6040h 00h Control word - 0~65535 ule6 ™w RxPDO
6072h 00h Max torque 0.1% 0~65535 Ulé6 W RxPDO
o Command -2147483648~
607Ah 00h Target position . 132 ™w RxPDO
getp unit 2147483647
Software absolute
607Dh position limit
00h 607Dh sub index - 2 U8 o NO




Index | Sub-index Name Units Range g;tg Access PDO
numbers
. e e Command -2147483648~
01h Min position limit unit 2147483647 132 ™w RxPDO
T Command -2147483648~
02h Max position limit unit 2147483647 132 ™w RxPDO
607Fh | 00h Max profle velocity C"lﬁi}z“d 0~4294967295 U32 rw | RxPDO
6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO
6081h |  00h Profile velocity C"lﬁi}z“d 0~4294967295 U32 rw | RxPDO
6083h |  00h Profile acceleration C‘I’Eil:}:fd 0~4294967295 | U32 rw | RxPDO
6084h |  00h Profile deceleration C‘I’Eil:}:fd 0~4294967295 | U32 rw | RxPDO
. Command -2147483648~
60B1h 00h Velocity offset unit/s 2147483647 132 ™w RxPDO
60B2h 00h Torque offset 0.1% -32768~32767 116 rw RxPDO
60C5h | 00h Max acceleration ngli?z?d 0~4294967295 U32 rw | RxPDO
60C6h |  00h Max deceleration Ci’:ﬁ?‘;ﬁ‘d 0~4294967295 U3 rw | RxPDO
Other related objects with common actions
Index | Sub-index Name Units Range Data type | Access PDO
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™W NO
605Ch | 00h Disable operation . 0~1 116 rw NO
option code
605Dh 00h Halt option code - 1~3 116 ™W NO
605Eh 00h Fault reaction option ) 02 116 W NO
code
- Software position limit - - - - -
00h 607h sub index i ’ Us ‘o NO
numbers
607Dh . T Command | -2147483648~
01h Min position limit unit 2147483647 132 ™w RxPDO
T Command | -2147483648~
02h Max position limit unit 2147433647 132 ™w RxPDO
Command | -2147483648~
607Ch 00h Home offset unit 2147483647 132 ™w RxPDO
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h |  00h | Quick stop deceleration C‘:Eﬁ};‘fd 0~4294967295 |  U32 w | RxPDO
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
i Position encoder i i i i i
resolution
60SFh |  00h 6O8Fh sub index : 2 Us ro NO
numbers
01h Encoder increments pulse 1~4294967295 uU32 o NO
02h Motor revolutions r(motor) 1~4294967295 u32 ro NO
- Gear ratio - - - - -
6091 sub index
6091h 00h numbers ) 2 U8 1o NO
01h Motor revolutions r(motor) 1~4294967295 U32 o NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 o NO
- Feed constant - - - - -
6092h 00h 6092h sub index - 2 U8 ro NO




Index | Sub-index Name Units Range Data type | Access PDO
numbers
01h Feed Corlrllrrlriltand 1~4294967295 |  U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 (0] NO
60B8h 00h Touch probe function - 0~65535 ule6 ™w RxPDO

Controlword(6040h) <functions in PP control mode>

Index | Sub-index Name Range Data type Access PDO Op-mode
Controlword 0~65535 uUl6 ™W RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
150 14 | 13 | 12 [ 11 ] 10 9 | 8
r om | h
7 6 | 5 | 4 32170
6040h 00h fr oms €o | gs | ev | so
abs/rel | Change set immediately | New set-point
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
gs = quick stop
h = halt ev = enable voltage
so = switch on
Bit6-4(operation mode specific):
Bit Name Value Definition
0 ->1 | Start the positioning action and trigger the setting value update.
4 new set-point Get the new location determination task (607Ah (Target position), 6081h
(Profile velocity), etc.).
0 Complete the currently running positioning action. That is, during the

movement, if the target position 607A, acceleration 6083, deceleration 6084 are
changed, and then the control command is sent, it will not operate according to
the new movement parameters. It is necessary to send a new command after the
last movement is completed to execute the new movement.

change set

. . 1 Interrupt the current positioning action and immediately start the downward
immediately

positioning action. That is, during the movement, the target position 607A,
acceleration 6083 and deceleration 6084 are changed, and then the control
command is sent. For example, after the control word 0x6f (111) — 0x7F (127)
(relative mode) or 0x2F (47) — 0x3f (63) (absolute mode) is changed, the
system will immediately operate according to the new motion parameters.

0 607Ah(target position) Process as absolute position

6 | absolute/relative

1 607Ah(target position) Process as absolute position

Note:

(1) please do not change the acceleration and deceleration during motor operation (¥).

If the acceleration and deceleration are changed, please change bit4 (new set point) from 0 to 1 after the motor
stops.

6083h (Profile acceleration)

6084h (Profile deceleration)

60C5h (Max acceleration)

60C6h (Max deceleration)

(2) In the following status, if set point is executed (bit4 (new set-point) is changed from 0 to 1), please note that its
positioning task is revoked.

--6081h (profile speed) = 0.

(3) if the driving prohibition in deceleration is detected according to halt = 1, all the positioning tasks are invalid.
(4) start the PP action, and keep it for more than 2ms until the next PP action is started (new set-point changes
from 0 to 1).

2) Related objects in pp control mode(monitor)




Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Controlword - 0~65535 uUl6 () TxPDO
Other related objects with common position control.
Index | Sub-index Name Unit Range Data | Access | PDO
type
Position demand value Command | -2147483648~ | 132 ro TxPDO
6062h | OOk unit 2147483647
Position actual internal value pulse -2147483648~ | 132 o TxPDO
6063h 00h 2147483647
Position actual value Command | -2147483648~ | 132 o TxPDO
6064h 00h unit 2147483647
6065h 00h Thr'e§hold for excessive Command 0~4294967295 | U32 ™W RxPDO
positional deviation unit
6066h 00h Error time out Ims 0~65535 uUle6 ™wW RxPDO
6067h 00h Position reach the threshold Corlrllrrlriltand 0~4294967295 | U32 ™w RxPDO
6068h 00h Position window time Ims 0~65535 uUle6 ™wW RxPDO
Velocity feedback Command | -2147483648~ | 132 o TxPDO
606Ch 00h unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 | 116 ro TxPDO
6076h 00h Motor rated torque Mn-m 0~4294967295 | U32 o TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 | 116 ro TxPDO
Position deviation Command | -2147483648~ | 132 o TxPDO
60F4h | 00h unit 2147483647
60FAh 00h Internal command speed Command | -2147483648~ | 132 o TxPDO
(position loop output) unit/s 2147483647
Internal position command pulse -2147483648 ~ | 132 o TxPDO
60FCh | 00h 2147483647
Other related objects with common actions.
Index | Sub-index Name Unit Range Data type Access PDO
603Fh 00h Error code - 0~65535 ule6 o TxPDO
60B%h 00h Touch probe status - 0~65535 Ul6 ro TxPDO
The  rising edge | Command | -2147483648~ 132 ro TxPDO

60BAh 00h clamping position of unit 2147483647
Touch probe 1

The falling edge | Command | -2147483648~ 132 ro TxPDO
60BBh 00h clamping position of unit 2147483647
Touch probe 1

The  rising edge | Command | -2147483648~ 132 ro TxPDO
60BCh 00h clamping position of unit 2147483647

Touch probe 2

The falling edge Command | -2147483648~ 132 ro TxPDO
60BDh 00h clamping position of unit 2147483647

Touch probe 2
Statusword (6041h)< functions in pp control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode

Statusword 0~65535 Ul6 ro TxPDO All

Servo driver status
Bit information

15] 14 13 | 12 11 10 9 | 8
r oms ila oms rm
6041h 00h Following Error | set- point acknowledge Target Reached
7| 6 5 4 3 2 1 0
w | sod Qs ve f oe so | rsto
r = reserved(not corresponding) W = warning

sod = switch on disabled
oms = operation mode specific gs = quick stop




(control mode is based on bit) ve = voltage enabled

ila = internal limit active f= fault
oe = operation enabled
rm = remote so = switched on

rtso = ready to switch on

bit13,12,10(operation mode specific):

Bit Name Value Definition
0 halt=0(normal): positioning incompleted
halt=1(stop as halt):shaft is decelerating
10 target reached 1 halt=0(normal):positioning completed
halt=1(stop as halt):shaft stop(shaft speed is 0)
0 The new-setpoint is 0, and the buffer is empty after the current target
12 | set-point acknowledge position is executed (in execution)

The new location task puts data into the buffer, which is not empty.

0 60F4h(Following error actual value)

(= 6062h(Position demand value)— 6064h(Position actual value)), not
over the setting range of 6065h(Following error window), or the value
13 following error of 60F4h is over 6065h, not through the setting time of 6066h.

1 The value of 60F4h (Following error actual value), the status over the
setting range of 6065h (Following error window), above the setting
time of 6066h(Following error time out), continue.

bit10:target reached(Position reached)

When the servo enable state (operation effective state) and the set-points all give the completion instruction
generation state, the difference between 6062h (position required value) and 6064h (position actual value) is
within the range set in 6067h (position window). After the time set in 6068H (position window time), the bit10
(target reached) of 6041h (status word) changes to 1.

Bit Name Vlaue Definition
0 halt=0 (normal): positioning incompleted
halt=1 (stop as halt): shaft is decelerating
10 Target reached 1 halt=0 (normal): positioning completed
halt=1 (stop as halt): shaft stop (shaft speed is 0)

Position window time(6068h)

Position window(6067h) _ \ 4
Following error Window Statusword (604 1h)

Position demand value(6062h) _”/_/""‘\\ actual err (60F4h) Comparator > Timer >

Target reached in

>
\
N

Y

Position actual value(6064h)

Location arrival diagram

Index | Sub-index Name Units Range Data | Access PDO | OP-
type mode
Position reach Command | 0~4294967295 | U32 ™w RxPDO PP
threshold unit
6067h 00h The difference between 6062h (Position command) and 6064h (Position feedback) is

within the set value of this parameter. After the time set in 6068H (Position window time),
set the bit10 (Target reached) of 6041h (Status word) as the threshold value of 1.
If the difference is a value other than this parameter setting, bit10 of 6041h is 0.

Position window Ims 0~65535 Uleé6 ™w RxPDO PP
time

6068h 00h The difference between 6062h (position command) and 6064h (position feedback) is the
time when the bit10 (target reached) of 6041h (status word) is set to 1 in the range of
6067h (position window) setting.




bit13:following error

The status that the value of 60F4h (position deviation) is over the setting range of 6065h (position offset too large
threshold). If continue the setting time of 6066h (error time out), bitl13(following error) of 6041h (state word)
changes to 1.

Bit Name Value Definition
60F4h (position deviation)

0 (= 6062h (Position command) — 6064h(Position feedback)), not over the
setting range of 6065h (position offset too large threshold), or the value of
60F4h is over 6065h, not after the setting time of 6066h

13 | Following error The value of 60F4h (position offset) is over the setting range of

1 6065h (position offset too large threshold), above the setting time of 6066h

(error time out), continue.

Following error time out (6066h)

Following error window (6065h)

Position demand value (6062h) +
>

NS

Position actual value (6064h) T B

- v

Following error Window

h ‘Actual value (60F4h) | Comparator HL

Follow error function diagram

Following error in
statusword (6041h)

»
>

Index | Sub-index Name Units Range Data | Access | PDO OP-
type mode
6065h 00h Position offset too Command | 0~4294967295 | U32 ™w RxPDO PP
large threshold unit CSP
60F4h(Following error actual value): the condition except the setting value of this
parameter, set 6041h (statusword) bit 13 (following error) to 1.
6066h 00h error time out Ims 0~65535 uUle6 ™w RxPDO PP
CSp

The status that 60F4h (position offset) value is over the setting range of 6065h (position

offset too large threshold) is above this parameter, if continue, set 6041h (Statusword)

bit13(following error) to 1.

3) pp control mode action
Action example 1:(basic set-point)
(1) For the master station, after setting the value of 607Ah (Target position), change the bit4 (new set point) of

6040h (control word) from 0 to 1. At this time, please also set 6081h (profile velocity).

When 6081h (profile velocity) is 0, the motor does not act.
(2) For the slave station, confirm the rising edge (0 — 1) of bit4 (New set-point) of 6040h (control word), 607Ah
(target position) as the target position to start positioning. At this time, bit12 (set point acknowledge) of 6041h
(status word) is changed from 0 to 1.
(3) For the master station, confirm that bit12 (set-point acknowledge) of 6041h (status word) has changed from 0
to 1, bit4 (new set-point) of 6040h (control word) returns 0.
(4) For the slave station, confirm that the bit4 (new set-point) of 6040h (control word) has been 0, 6041h (status
word) bit12 (set-point acknowledge) has changed to 0.
(5) when the target position is reached, the bit10 (target reached) of 6041h (control word) is changed from 0 to 1.




Actual speed A

OIS ®
/ \ :
new set-point
(controlword bit 4) ¢
: >
Master
station
Target position
(set-point) t
>
set-point
acknowledge
statusword bit 12) t
Slave >
station
Target reached ——
(statusword bit 10) ¢
>

< Set-point example >

Note:

(1) 6081h (profile velocity) is limited by the smaller one of 607fh (max profile velocity) and 6080h (max motor
speed).

(2) changing the set value of 607Fh (max profile velocity) or 6080h (max motor speed) in the action is not
reflected in the action.

Action example 2: (Action data change without buffer: single set-point)

When bit5 (change set immediately) of 6040h (control word) is 1, if the data used for positioning action in the
action has been changed, the current positioning action will be interrupted and the next positioning action will be
started immediately.

(1) For the master station, confirm that the bitl2 (set-point acknowledge) of 6041h (status word) is 0. After
changing the value of 607Ah (target position), change the bit4 (New set-point) of 6040h (control word) from 0 to
Note: at this time, please do not change the acceleration and deceleration.

(2) For the slave station, confirm the rising edge (0 — 1) of bit4 (New set-point) of 6040h (control word), and
update 607Ah (target position) as the new target position immediately. At this time, bit12 (set-point acknowledge)
of 6041h (status word) is changed from 0 to 1.

(3) For master station, confirm that bit12 (set point acknowledge) of 6041h (status word) has changed from 0 to 1,
bit4 (new set-point) of 6040h (control word) returns 0.

(4) For slave station, confirm that the bit4 (new set point) of 6040h (control word) has been 0, the bit12 (set point
acknowledge) of 6041h (status word) is 0.

Note: 6081h (profile velocity) can be changed in the same steps (1) - (4).

After changing the 607Ah (target position) and 6081h (profile velocity), update the 607Ah (target position) and
6081h (profile velocity) simultaneously according to the above steps (1) - (4).
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(controlword bit 4) ¢
>
Master
station
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(set-point) | t
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Current
Target position ;
processed
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statusword bit 12) t
>
A
Target reached P ——
(statusword bit 10) t
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< handshaking procedure for the single set-point method >

7.6.2 Common parameters

PP Control mode associated object(Command setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Control mode is PP(Profile position control

mode), set to 1 )
RXPDO[0x607A] Target position Command unit
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max profile velocity Command unit /s
RXPDO[0x6080] Max motor speed r/min
RXPDOJ[0x6081] Profile velocity Command unit /s
RXPDO[0x6083] Profile acceleration Command unit /s?
RXPDO[0x6084] Profile deceleration Command unit /s?
RXPDO[0x60C5] Max acceleration Command unit /s?
RXPDO[0x60C6] Max deceleration Command unit /s?
RXPDO[0x6065] Following error window Command unit
RXPDO[0x6066] Following error time out ms
RXPDO[0x6067] Position window Command unit
RXPDO[0x6068] Position window time ms
Note:

(1) 6081h (Profile velocity) is limited by the smaller of 607Fh (Max profile velocity) and 6080h (Max motor
speed.

(2) The set values of 607Fh (Max profile velocity) or 6080h (Max motor speed) are changed during the operation
and are not reflected in the operation.




PP control mode associated object(Command monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6063] Position actual internal value Command unit
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Velocity feedback Command unit /s
TXPDO[0x6077] Torque actual value 0.1%

TXPDO[0x60F4]

Following error actual value

Command unit




7.7 PV mode

PV(Profile speed control mode), specify the target speed, acceleration and deceleration, etc., and generate the
speed control mode of position command action in the servo driver.

Please use this control mode in the communication cycle of more than 500us.

parameter

. Torque limit
Target Vel 60FFh
arget Velooity(60FFh) Taget (231Ch-231Fh)
Max profile velocity (607Fh) > p;;::;ier N Max torque (6072h) R
Max motor speed (6080h) | ;oo Polarity (607Eh)
Profile acceleration (6083h) > Velocity
Profile deceleration (6084h) | demand value
] ) ¥ Acc and (606Bh)
Quick stop deceleration (60851& dec | Speed >
. parameter d
Max acceleration (60C5h) | control comman
> generation
Max deceleration (60C6h) processing

Quick stop option code (605A)

A 4

Electronic . | r -
car ‘ Motl_on ee h{ orque b /a
fo%ward ‘4 polaity cS(?ntrgl C—B*’ Ion?rol ‘ >} /* N\\M/ /‘
conversion A A A - \
(Host side) 1 Ve \\\
A" 4
Position encoder resolution (608Fh) >
Gear ratio (6091h) |
Feed constant (6092h)
Torque actual value (6077h) o
Velocity actual value (606Ch) » . le T +
Position actual value (6064h) Flectronic | Electronic | 4
gear N gear reverse Electronic gear ratio
rovetse | Position encoder resolution (608Fh) ("S‘;‘r'v"sr:il(‘l";) ¢ numerator (200Dh)
(host side) | Gear ratio (6091h) Electronic gear ratio
_ Feed constant (6092h) denom inator (200Eh)
7.7.1 Related parameters
1)PV control mode related parameters(Command * setting)
Index | Sub-index Name Unit Range Data type Access PDO
6040h 00h Controlword - 0~65535 Ul6 ™w RxPDO
607Fh 00h Max profile Command 0~4294967295 U32 ™™ RxPDO
velocity unit/s

6083h 00h Profile Command 0~4294967295 U32 ™w RxPDO
acceleration unit/s?

6084h 00h Profile Command 0~4294967295 U32 ™w RxPDO
deceleration unit/s?

60C5h 00h Max Command 0~4294967295 U32 ™w RxPDO
acceleration unit/s?

60C6h 00h Max Command 0~4294967295 U32 ™w RxPDO
deceleration unit/s?

Other speed control common related objects

Index | Sub-index Name Unit Range Data Access PDO

type
6072h 00h Max torque 0.1% 0~65535 Ul6 ™w RxPDO
6080h 00h Max motor r/min 0~4294967295 U32 ™w RxPDO




speed
60B1h 00h Velocity Command | -2147483648~2147483647 132 ™™ RxPDO
offset unit/s
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
60FFh 00h Target Command 0~4294967295 U32 w RxPDO
velocity unit/s
Other related objects with common actions
Index | Sub-index Name Unit Range Data | Access | PDO
type
605Ah 00h Quick stop option code - 0~7 116 ™W NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Diasble operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us o NO
numbers
01h Min position limit Command -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 w NO
6085h 00h Quick stop deceleration Command 0~4294967295 u32 ™w RxPDO
unit/s?
608Fh - Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us8 o NO
numbers
01h Encoder increments pulse 1~4294967295 u32 o NO
02h Motor revolutions r(motor) 1~4294967295 u32 ro NO
6091h - Gear ration - - - - -
00h 6091h sub index - 2 Us8 o NO
numbers
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h shaft revolutions r(shaft) 1~4294967295 uU32 ro NO
6092h - Feed constant - - - - -
00h 6092h sub index - 2 Us8 o NO
numbers
01h Feed value Command 1~4294967295 uU32 o NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h touch - 0~65535 Ul6 w RxPDO
Controlword (6040h)< functions in pv control mode>
Index | Sub-index Name Range Data type access PDO Op-mode
6040h 00h Controlword 0~65535 Ul16 ™w RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
15 | 14 | 13 | 12 ] 11 | 10 9 8
r om h
7 6 | | 4 3 2 1 0
fr oms €0 gs ev o)
r | | r

r = reserved(not corresponding)

fr = fault reset




eo = enable operation
gs = quick stop
ev = enable voltage

oms = operation mode specific
(control mode is based on bit)

h = halt so = switch on

Pv mode doesn’t use oms bit.

Speed related parameters

Index | Sub-index Name Unit Range Data | access | PDO | OP-mode
type
607Fh 00h Max profile velocity | Command | 0~4294967295 | U32 rw | RxPDO PP
unit/s PV
HM
the speed limit value in profile position mode (PP), origin reset position mode (HM), profile
speed mode (PV).
The maximum value is limited by 6080h (max motor speed) for internal processing.
6080h 00h Max motor speed r/min 0~4294967295 | U32 rw | RxPDO PV
TQ
CSV
CST

Set the maximum speed of the motor.

When the control power is put into operation, the maximum speed read out from the motor
is set.

The maximum value is limited by the maximum speed read from the motor according to the
internal processing.

In TQ and CST, the speed is limited by the set value of this object.

Acceleration and deceleration related parameters

Index | Sub-index Name Unit Range Data access PDO OP-
type mode
6083h 00h Profile acceleration | Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
Set profile acceleration.
When set to 0, internal processing is treated as 1.
6084h 00h Profile deceleration | Command | 0~4294967295 | U32 ™ RxPDO | PP
unit/s? PV
Set profile deceleration.
When set to 0, internal processing is treated as 1.
60C5h 00h Max acceleration Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
HM
Set the maximum acceleration.
When set to 0, internal processing is treated as 1.
60C6h 00h Min deceleration Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
HM
Set the maximum deceleration.
When set to 0, internal processing is treated as 1.
2)pv control mode related parameters(monitoring
Index | Sub-index Name Unit Range Data Access PDO
type
6041h 00h Statusword - 0~65535 Ul6 ro TxPDO
6065h 00h Position offset too large Command | 0~4294967295 u32 ™w RxPDO
threshold unit/s
6066h 00h Velocity time out Ims 0~65535 Ul6 ™W RxPDO
6067h 00h Velocity threshold Command | 0~4294967295 u32 ™w RxPDO
unit/s
6068h 00h Velocity threshold time Ims 0~65535 Ul6 ™W RxPDO
Other related objects with common speed control
Index | Sub-index Name Unit Range Data type Access PDO
6063h 00h Position actual pulse -2147483648~ 132 ro TxPDO




Index | Sub-index Name Unit Range Data type Access PDO
internal value 2147483647
6064h 00h Position actual value | Command | -2147483648~ 132 ro TxPDO
unit 2147483647
606Bh 00h Velocity demand Command | -2147483648~ 132 o TxPDO
value unit/s 2147483647
606Ch 00h Velocity actual value | Command | -2147483648~ 132 o TxPDO
unit/s 2147483647
6074h 00h Torque demand 0.1% -32768~32767 116 1o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 U32 o TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 1o TxPDO
Other related objects with common modes
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error code - 0~65535 Ule6 o TxPDO
60B%h 00h Touch probe status - 0~65535 Ul16 o TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648 132 ro TxPDO
position of Touch probe 1 unit ~2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ | 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (604 1h) <functions of pv control mode >
Index | Sub-index | Name/description Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 ule6 ro TxPDO All
Servo driver status
Bit information
15 14 [ 13] 12 11 10 9 8
r oms ila oms rm r
r speed Target reached
7 6 5 4 3 2 1 0
W sod gs ve f oe SO rsto

r = reserved(not corresponding)
sod = switch on disabled

oms = operation mode specific
(control mode is based on bit)
ila = internal limit active

oe = operation enabled

rm = remote

rtso = ready to switch on

W = warning

gs = quick stop

ve = voltage enabled
f= fault

so = switched on

(1)bitl0(target reached(Velocity reached)):
The difference between the total value of 60FFh (target velocity) and 60B1h (velocity offset) and 606Ch (velocity
actual value) is within the range set by 606Dh (velocity window). If the time set by 606Eh (velocity window time)
passes, the bit10 of 6041h (status word) becomes 1.

Bit

Name

Value

Definition

10

Target reached 0

Halt = 0 (normal): speed control not completed
Halt =1 (stop according to halt): shaft in deceleration

1 Halt = 0 (normal): speed control completed
Halt = 1 (according to halt stop): shaft stop (shaft speed is 0)




Velocity window time (606Eh)

Velocity window (606Dh)

\J
!

Target reached in

Velocity offset (60B1h) . statusword (6041h)
‘ Window T imer g
Target velocity (60FFh) >“\/_"_\\' Comparator
Velocity actual value (606Ch) N /L
> — >
Index | Sub-index Name Unit Range Data | Access | PDO | OP-
type mode
606Dh 00h Velocity window | Command unit | 0~4294967295 | U32 ™w RxPDO | PV
The difference between the total value of 60FFh (target velocity) and 60B1h (velocity
offset) and 606Ch (velocity actual value) is within the set value of this parameter. If the
time set by 606Eh (velocity window time) passes, set the bit10 (target reached) of 604 1h
(status word) to 1 as the threshold value.
If the speed deviation is a value other than the set value of this parameter, bit10 of 6041h
becomes 0.
606Eh 00h Velocity window Ims 0~65535 ul6 ™w RxPDO | PV
time
Set the time from the point when the difference between the sum of 60FFh(target velocity)
and 60B1h (velocity offset),and 606Ch(velocity actual value), fall within the range set by
606Dh (Velocity window) to bitl0 (target reached) of 6041h (Statusword) becomes 1.
(2)bit12(speed)

When 606Ch (Velocity actual value) exceeds the value set in 606Fh (Velocity threshold) and the time set by 6070h
(Velocity threshold time) has elapsed, bit 12 of 6041h (Statusword) changes to 0.

When 606Ch (Velocity actual value) becomes lower than the value set in 606Fh (Velocity threshold),

bit12 of 6041h (Statusword) changes to 1, which indicates that the motor has stopped.

Bit Name Value definition
10 speed 0 Motor is operating
1 Motor is not operating
Velocity thresold (6070h)
Velocity actual value (606Ch)

Target reached in

Velocity threahold (606Fh)

statusword (6041h)

Window
Comparator

Timer

Y

< Speed (functional overview) >

Index | Sub-index Name Unit Range Data PDO OP-
type mode
606Fh 00h Velocity threshold | Command | 0~4294967295 U32 rw | RxPDO PV
unit
606Ch (speed feedback) exceeds the set value of this parameter. If 6070h (velocity threshold
time) has passed, set the threshold of bit12 (speed) for 6041h (status word) to 0.
If the speed is below the set value of this parameter, bit12 of 6041h becomes 1.
6070h 00h Velocity threshold Ims 0~65535 Ule6 rw | RxPDO PV
time
Set the time from the point when 606Ch (Velocity actual value) exceeds the value set to
606Fh (Velocity threshold) until the point when bit 12 of 6041h (Statusword) changes to 0.

4) PV operations

*
parameters

Profile velocity control mode generates a velocity command value according to the following




* & 6 ¢ 0 o o

about 100ms.
¢ As test information, provide 606Ch (velocity actual value), etc.

¢ The 60FFh (target velocity) is limited by 607Fh (max profile velocity) and 6080h (max motor speed).

7.7.2 Common parameters

Target velocity(60FFh)

Velocity offset(60B1h)

Profile acceleration(6083h)

Profile deceleration(6084h)

Target speed is 60FFh(Target velocity)

Speed feedforward is 60B1h(Velocity offset) cannot support now
The update (sending) of action command is that after the servo enable is turned on, please input it after

speed
(Command
unit/s)
6083h
60FFh (profile acceleration)
(target velocity)
—> _____ —

60B1h

(velocity offset)

6084h
(profile deceleration)

time

PV control mode related objects(Command - setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Set to 3 -
RXPDO[0x60FF] Target velocity Command unit/s
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max profile velocity Command unit/s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6083] Internal acceleration Command unit/s?
RXPDO[0x6084] Internal deceleration Command unit/s?
RXPDO[0x60C5] Max acceleration Command unit/s?
RXPDO[0x60C6] Max deceleration Command unit/s?
RXPDO[0x606D] Velocity reached threshold Command unit/s
RXPDO[0x606E] Velocity timeout ms
RXPDO[0x606F] Velocity threshold Command unit/s
RXPDO[0x6070] Velocity threshold time ms
PV control mode realated objects(Command + monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6064] Position feedback (motor actual position) Command unit
TXPDO[0x606C] Velocity feedback Command unit/s
TXPDO[0x6077] Torque actual value 0.1%




7.8 TQ mode

TQ(Profile torque mode),specify target torque, acceleration and deceleration,etc.,this torque control mode after
generating position command in servo driver. Please use this control mode in the communication period of more

than 500us.
Torque limit (231Ch~231Fh)
> Limit
Max torque (6072h) | parameter
d Torque demand (6074h)
Target torque (6071h) Target
Max torque (6072h) Lo :
control T Polarity v
orque of
Torque slope (6087h) | command > o >
»| generation
Torque profile type (6088) _| processing A
Quick stop option code (605A) R
Polarity (607Eh) lorque
control
Quick stop deceleration (6085h)
Motor rated current (6075h) -
Motor rated torque (6076h) _
1
__Torque actual value (6077h)
__Velocity actual value (606Ch P -
. Inversion
__Position actual value (6064h)| Inversion | of P
< 1 Ctof T electronic | Electronic gear ratio
clecironte Position encoder resolution (608Fh) gear ratio | _pumerator (200Dh)
gearratio |« (driver [€
host ; .
gi:f:) < Gear ratio (6091h) side) _ Electronic gear ratio
_ Feed constant (6092h) denominator (200Eh)

7.8.1 Related parameters

1)TQ control mode related objects(Command - setting)

Index Sub-index Name Unit Range Data type Access PDO

6040h 00h Controlword - 0~65535 ule6 ™w RxPDO

6088h 00h Torque profile - -32768~32767 116 ™ RxPDO

type

Other related objects that are common to torque control

Index Sub-index Name Unit Range Data type Access PDO

6071h 00h Target torque 0.1% -3276~32767 116 ™w RxPDO

6072h 00h Max torque 0.1% 0~65535 Ul6 w RxPDO

6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO

6087h 00h Torque slope 0.1%/S 0~4294967295 U32 ™w RxPDO

60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO

Other related objects with common actions

Index | Sub-index Name Unit Range Data type | Access PDO

605Ah 00h Quick stop option code - 0~7 116 ™w NO

605Bh 00h Shutdown option code - 0~1 116 ™w NO

605Ch 00h Disable operation option - 0~1 116 ™w NO
code

605Dh 00h Halt option code - 1~3 116 ™w NO




Index | Sub-index Name Unit Range Data type | Access PDO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us8 1o No
numbers
01h Min position limit Command | -2147483648~ 132 w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 W NO
6085h 00h Quick stop deceleration Command | 0~4294967295 U32 ™w RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
608Fh - Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us8 ro NO
numbers
01h Encoder increments pulse 1~4294967295 U32 ro NO
02h Motor revolutions r(motor) 1~4294967295 U32 o NO
6091h - Gear ratio - - - - -
00h 6091h sub index - 2 Us8 1o NO
numbers
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 o NO
6092h - Feed constant - - - - -
00h 6092h sub index - 2 Us 1o NO
numbers
01h Setting feed value Command | 1~4294967295 U32 ro NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 o NO
60B8h 00h Touch probe function - 0~65535 Ulé6 ™w RxPDO
Controlword (6040h)< functions in TQ control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6040h 00h Controlword 0~65535 Ul6 w RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
15 | 14 | 13 | 12 | 11 ] 10 9 8
R om h
7 6 | 5 | 4 3 2 1 0
fr oms €o qs ev so
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h =halt ev = enable voltage
so = switch on
TQ mode doesn’t use oms bit.
Torque type
Index | Sub-index Name Unit Range Data type | access PDO | OP-mode
6087h 00h Torque slope 0.1 % | 0~4294967295 u32 w RxPDO tq
cst

* Set a parameter value for giving slope to a torque command.
* In the cyclic synchronous torque mode (cst), torque slope is effective only during the
deceleration stop sequence.




* When 0 has been set, the setting is regarded as 1 internally.
6088h 00h Torque profile type | - | -32768~32767 | 116 | rw |RxPDO| tq
Set the torque profile type used for changing in the torque
0:linear slope
1:Not supported
2)TQ control mode related objects(monitoring)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 Ul16 o TxPDO
6073h 00h Max current 0.1% 0~65535 Ulé6 0 NO
Other objects commonly associated with torque control (monitoring)
Index | Sub-index Name Unit Range Data Access PDO
type
6063h 00h Actual internal position pulse -2147483648~ 132 o TxPDO
feedback 2147483647
6064h 00h Position feedback Command | -2147483648~ 132 o TxPDO
unit 2147483647
606Ch 00h Velocity feedback Command | -2147483648~ 132 o TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 116 o TxPDO
6075h 00h Motor rated current ImA 0~4294967295 U32 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 U32 ro TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 o TxPDO
6078h 00h Current actual value 0.1% -32768~32767 116 ro TxPDO
Other associated objects that share the same mode
Index | Sub-index Name Unit Range Data | access | PDO
type
603Fh 00h Error code - 0~65535 Ul16 o TxPDO
60B9h 00h Touch probe status - 0~65535 Ul16 o TxPDO
60BAh 00h The rising edge clamping position | Command | -2147483648~ | 132 ro TxPDO
of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping position | Command | -2147483648~ | 132 ro TxPDO
of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping position | Command | -2147483648~ | 132 ro TxPDO
of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping position | Command | -2147483648~ | 132 ro TxPDO
of Touch probe 2 unit 2147483647
Statusword (6041h) < functions of TQ control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 Ul6 ro TxPDO All
Servo driver status
Bit information
15 | 14 13 12 11 10 9
r oms ila oms rm
r r target reached
7 6 5 4 3 2 1 0
W sod gs ve f oe o) rsto

r = reserved(not corresponding)

sod = switch on disabled

oms = operation mode specific
(Control mode is based on bit)

ila = internal limit active
oe = operation enabled
rm = remote

rtso = ready to switch on

W = warning

gs = quick stop

ve = voltage enabled

f = fault

so = switched on




bit13,12,10(operation mode specific):

Bit Name Value Definition
10 Target reached 0 halt=0 (normal): 6074h (Torque demand) not reach the target torque
halt=1 (stop as halt): shaft is decelerating
1 halt=0 (normal): 6074h (Torque demand) reach the target torque
halt=1 (stop as halt): shaft stops (shaft speed is 0)
12 reserved - Not used
13 reserved - Not used

Action of TQ control mode

The profile torque control mode generates torque command values based on the following parameters.
Target torque(6071h)

Torque offset(60B2h)(cannot support)

Torque slope(6087h)

For the operation command update(transmission),do input when approx 100ms has elapsed after the
servo ON(operation enabled command)

¢ As monitoring information,we provide 6077h(Torque actual value) etc.

* ¢ 6 ¢ o

Torque A

(0.1%)
6071h
(target torque) ‘

+ R e——
60B2h ‘
(torque offset) | ‘ v
' 6087h
(torque slope)
>
Time

¢ The 6071h (target torque) value is 6072h (max torque), 2312h (P3-28), 2313h (P3-29), which is limited
by the minimum value.
¢ The speed is limited by 6080h (max motor speed).

7.8.2 Common parameters

TQ control mode related objects(Command - setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Set to 4 -
RXPDO[0x6071] Target torque 0.1%
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6087] Torque slope 0.1%/S
RXPDO[0x6088] Torque Profile type -

TQ control mode related objects(Command -+ monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -

TXPDO[0x6064] Position feedback (motor actual position) Command unit
TXPDO[0x606C] Velocity feedback Command unit/s
TXPDO[0x6077] Torque actual value 0.1%

TQ mode does not use oms bit.




7.9 Mode common function

7.9.1 Mode mutual switching function

DSS5C2 supports mode switching during runtime, with a mode switching time of 2ms. In the servo enabled state, it
supports position mode switching to speed mode, position mode switching to torque mode, and speed mode
switching to torque mode, making it convenient for users to achieve multi-mode switching control in project
engineering.

| \ I : NN

6060h: 1(PP) —— 3(PV) ——4(TQ)  8(CSP) 9 (CSV) <10 (CST)

\l/ \l/

6 (HW) 6 (HM)

7.9.2 Stop mode

PDS is a motor deceleration stop method for setting the main power supply interruption or alarm occurrence in the
operation enabled state (servo enabled state).

The deceleration function (selection code) defined by COE (CIA402) and the deceleration function (free running
stop, deceleration stop) on the servo (DS5C2) side are combined.

PDS code list

Index Sub-index Name Unit Range Data type Access PDO
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option code - 0~2 116 ™w NO
Related object list
Index | Sub-index Name Unit Range Data | Access PDO OP-
type mode
PP
Profile Command PV
deceleration it/ 0~4294967295 U32 ™w RxPDO | HM
6084h 00h CSp
CSv

Set profile deceleration.
When set to 0, internal processing is treated as 1.

PP
i PV

daccloration | | 0-4294967295 | U32 | rw | RxPDO | HM
Ccsp

csv

6085h 00h
If 605Ah (Quick stop option code) is "2" or "6", set the deceleration parameter of motor

deceleration stop when quick stop.
605Dh (Halt option code) and 605Eh (Fault reaction option code) are also used when
they are "2".




Index | Sub-index Name Unit Range Data | Access PDO OP-
type mode
Torque slope 0.1% 0~4294967295 u32 ™w RxPDO TQ
CST
6087h 00h + Set the parameter value to give the inclination torque command.
* Only deceleration stop time is valid in cyclic synchronous torque mode (CST).
Homing Command 0~4294967295 u32 ™w RxPDO | HM
acceleration unit /s
Ah b + Set the acceleration and deceleration of the origin point reset position control mode (HM).
609 00 ‘The deceleration of the origin reset position control mode (HM) is also used for this object.
* when each homing method finally stops(when the origin position is detected), it is
unnecessary to use the set value of this object, and the servo lock stops.
Max Command PP
. . 0~4294967295 U32 ™w RxPDO | HM
deceleration unit /s CSP
60C6h 00h
- Set the maximum deceleration.
- If it is set to 0, internal processing is operated as 1.
1) Quick stop option code (605Ah)
Set the motor deceleration stop method when PDS command [Quick stop] is received.
Index | Sub-index Name Unit | Range | Data type Access PDO | OP-mode
Quick stop option code - 0~7 116 ™w NO ALL
Pp,CSP,CSV,pv
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.
1: after motor stop through 6084h (Profile deceleration), migrate to Switch on disabled.
2: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on disabled.
3: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.
5: after motor stop through 6084h (Profile deceleration), migrate to Quick stop active.
6: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.
7: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.
hm
0: after motor stop through (Sequence at Servo-off), migrate to Switch on disabled.
605Ah 00h 1: after motor stop through 609Ah (Homing acceleration), migrate to Switch on disabled.
2: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on disabled.
3: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.
5: after motor stop through 609Ah (Homing acceleration), migrate to Quick stop active.
6: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.
7: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.

cst, tq

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1, 2: after motor stop through 6087h (Torque slope), migrate to Switch on disabled.
3: after motor stop through torque 0, migrate to Switch on disabled.

5, 6: after motor stop through 6087h (Torque slope), migrate to Quick stop active.

7: after motor stop through torque 0, migrate to Quick stop active.

Deceleration stop examples according to the Quick stop command:

A: if 6040h: bit2 (control word: quick stop) changes from 1 to 0, it starts to slow down and stop.

The PDS status in deceleration changes to quick stop active.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stopping is switch on disabled, or it changes to quick stop active.

2) Shutdown option code (605Bh)
Set the motor deceleration stop method when PDS command [Shutdown] and [Disable voltage] are received.




Index | Sub-index Name Units | Range {;pit: Access PDO OP-mode
Shutdown option code - 0~1 18 ™w RxPDO ALL
Set the timing when PDS command [shutdown] and [disable voltage] are received. It is
different according to the definition of control mode.
The settings except the following values are not allowed.
(1) receiving PDS command [ Shutdown |
pp, €sp, Csv, pv
0: after motor stop through servo side (Sequence at Servo-off), migrate to Ready to switch
on.
1: after motor stop through 6084h (Profile deceleration), migrate to Ready to switch on.
hm
0: after motor stop through servo side (Sequence at Servo-off), migrate to Ready to switch
on.
1: after motor stop through 609Ah (Homing acceleration), migrate to Ready to switch on.
cst, tq
0: after motor stop through servo side (Sequence at Servo-off), migrate to Ready to switch
605Bh | 0oh | O™

1: after motor stop through 6087h (Torque slope), migrate to Ready to switch on.

(2) receiving PDS command [ Disable voltage |

PP, €SP, CSV, pV

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 6084h (Profile deceleration), migrate to Switch on disabled.

hm

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 609Ah (Homing acceleration), migrate to Switch on disabled.

cst, tq
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 6087h (Torque slope), migrate to Switch on disabled.

The slowing down stop examples according to shutdown command:

A: if receiving PDS command "shutdown" to deceleration stop.

PDS status in deceleration remains operation enabled.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stopping is Ready to switch on.

3) Disable operation option code(605Ch)

Set the motor deceleration stop method when receiving the PDS command

[ Disable operation | .

Index | Sub- Name Units | Range | Datatype Access PDO | OP-mode
index
605Ch | 00h | Disable operation option code - 0~1 18 ™w RxPDO ALL

Set the timing when PDS command [disable operation] is received. It is different according to
the definition of control mode.

The settings except the following values are not allowed.

PP, €SP, CSV, pv

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.

1: after motor stop through 6084h (Profile deceleration), migrate to Switched on.

hm
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.




1: after motor stop through 609Ah (Homing acceleration), migrate to Switched on.

cst, tq
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.
1: after motor stop through 6087h (Torque slope), migrate to Switched on.

The slowing down stop examples according to Disable operation command:
A: if receiving PDS command "Disable operation" to deceleration stop.
PDS status in deceleration remains operation enabled.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stop is Switched on.

5) Halt option code(605Dh)
Set motor decelerating stop method when bit8 of 6040h(controlword)is 1.

Index Sub- Name Units | Range Data Access PDO OP-
index type mode
605Dh 00h Halt option code - 1~3 116 ™w NO ALL

Set the timing when PDS command [disable operation] is received. It is different according to
the definition of control mode.

+ set the timing of Halt action. It is different according to the definition of control mode.
The settings except the following values are not allowed.

pp, csp, csv, pv
1: after motor stop through 6084h (Profile deceleration), keep Operation enabled.

2: after motor stop through 6085h (Quick stop deceleration), keep Operation enabled.
3: after motor stop through 6072h (Max torque), 60C6h (Max deceleration) keeps Operation
enabled.

hm

1: after motor stop through 609Ah (Homing acceleration), keep Operation enabled.

2: after motor stop through 6085h (Quick stop deceleration), keep Operation enabled.

3: after motor stop through 6072h (Max torque), 60C6h(Max deceleration), keep Operation
enabled.

cst, tq
1, 2: after motor stop through 6087h (Torque slope), keep Operation enabled.
3: after motor stop through torque 0, keep Operation enabled.

Examples of slowing down and stop according to the halt function

A: if 6040h: bit8 (control word: halt) changes from 0 to 1, it deceleration stops. PDS status in deceleration
remains operation enabled.

B: the motor stops when the actual speed is less than 10 r/min. The PDS state after stop remains operation
enabled.

6) Fault reaction option code(605Eh)
Set the motor stop method when alarm occurs.

Index Sub- Name Units | Range Data Access PDO OP-
index type mode
605Eh 00h Fault reaction option code - 0~2 116 ™w NO ALL
Set the timing when the alarm occurs. It is different according to the definition of control
mode.

The settings except the following values are not allowed.

(1) When the Err80.0~80.7, 81.0~81.7, 85.0~85.7, 88.0~88.7 occured
pp, Csp, CsV, pv

0: after motor stop through servo side (Sequence at alarm), migrate to Fault.
1: after motor stop through 6084h (Profile deceleration), migrate to Fault.

2: after motor stop through 6085h (Quick stop deceleration), migrate to Fault.
hm

0: after motor stop through servo side (Sequence at alarm), migrate to Fault.




1: after motor stop through 609Ah (Homing acceleration), migrate to Fault.
2: after motor stop through 6085h (Quick stop deceleration), migrate to Fault.
cst, tq

0: after motor stop through servo side (Sequence at alarm), migrate to Fault.
1, 2: after motor stop through 6087h (Torque slope), migrate to Fault.

(2) alarm except above (1) listed occurred
0, 1, 2: after motor stop through servo side (Sequence at alarm), migrate to Fault.

Deceleration stop examples according to alarm
A if there is an alarm, it starts to slow down and stop. PDS status in deceleration is Fault reaction active.
B: the motor stops when the actual speed is less than 10 r / min. PDS status after stop is Fault.

7.9.3 Touch Probe function(position clamp request/release)

The probe function is the position locking function. When the trigger condition (EXT1 / EXT?2) is met, the probe
function is triggered and the motor encoder value when the condition is triggered is locked. According to the
setting of probe control word 60B8, single or multiple triggering can be realized.

Note:
(1) Probe function is not supported in HM mode.
(2) Currently, only external signals are supported as trigger sources.

1) Touch probe function composition
Position FB

BB (o (O B s tiliaglgg Clamp data 60BAh/60BBh
3404h ZM, LT1 (Touch probe 1)
60B8h (bit2) Position FB
Sle o () PEXI2 EXIZ _pl tcrllagzlepr ‘ Clamp data 60BCh/60BDh
3405h Zphase o LT2 (Touch probe 2)
60B8h (bit10)

60B8h:Touch probe function

60BAh:Touch probe posl pos value

60BBh:Touch probe pos1 neg value

60BCh:Touch probe pos2 pos value

60BDh:Touch probe pos2 neg value
If the trigger position is at the same point of one rotation of the motor, theoretically, the difference between the
two latched probe values shall be the number of pulses sent by the motor encoder for one rotation.
It should be noted that it takes a certain time from the generation of the external trigger signal to the driver
receiving the signal and performing the latch operation. Therefore, the latch value of the probe must have an error
with the actual value. The error is related to the motor speed, hardware performance and software processing.

Notes for function use:

Default value Set when using probe function
Product model P5-62 | P5-63 LS P5-63 (terminal)
(terminal)
DS5C2 (7.5kw and
below) 0 0 1 (SI1) 2 (SI2)
DS5C2 (15kw) 6 7 6 (P-) 7 (D-)

(1) The clamping trigger signal uses external inputs (EXT1/EXT2), and P5-62 and P5-63 are terminal assignment
parameters for Touch Probel and Touch Probe2 functions. The default parameters for the driver probe function are
shown in the table above.




60B8h (Touch probe function)

Bitl0 LT2 Bit2 LTI
0 EXT2 0 EXT1
1 Z phase 1 Z phase

(2) if the touch probe is executed to an unassigned port, E-883 (abnormal action protection) will occur.

(3) when the clamping trigger signal is an external input (EXT1/EXT2), the acquisition error occurs. Make the
speed near the clamp signal input as low as possible.
(4) the width of input ON and OFF of clamping trigger signal shall be more than 2ms respectively.
(5) in the following cases, touch probe is invalid (cancelled). (the value of 60B%h is cleared).

(1) when ESM status is init
(2) switch to HM mode

(6) for the same touch probe, please do not set the rising edge and the falling edge at the same time. The action of
setting the situation at the same time is unknown.
(7) it should be noted that it takes a certain time from the generation of external trigger signal to the reception of
signal by driver and the execution of latch operation. Therefore, the value of probe latch must have error with the
actual value, and the difference is related to the motor speed, hardware performance and software processing.

2) Touch probe objects

Index Sub- Name Units Range Data | Access | PDO
index type
60B8h 00h Touch probe function - 0~65535 Ul6 ™w RxPDO
60B%h 00h Touch probe status - 0~65535 Ul6 ro TxPDO
The rising edge clampin Command -2147483648~
60BAh | 00h position (:gf T(;guch prorl)aegl unit 2147483647 132 o TxPDO
The falling edge clampin, Command -2147483648~
60BBh | 00h position ogf Toich prolP;e 1g unit 2147483647 132 o TxPDO
The rising edge clampin Command -2147483648~
60BCh | 00h position ogf T(;guch pro%e% unit 2147483647 132 o TxPDO
The falling edge clampin, Command -2147483648~
60BDh | 00h position o% Toich proIl;e § unit 2147483647 132 o TxPDO
3) Touch probe function (60B8h)
Index Sub- Name Units | Range Data Access PDO | OP-mode
index type
60B8h 00h Touch probe function - 0~65535 Ul16 ™w RxPDO ALL
Execute the function setting of Touch probe.
Related bit information
bit Value Note
0 0 Switch off touch probe 1 Touch Probe 1
1 Enable touch probe 1 execute/stop
1 0 Trigger first event Touch Probe 1
1 Continuous event mode selection
2 0 Trigger with touch probe 1 input Touch Probe 1
1 ] ) ] - — Trigger  selection  (external
Trigger with zero impulse signal of position encoder input/Z phase)
3 - Reserved Not used
4 0 Switch off sampling at positive edge of touch probe 1 Touch Probe 1
1 Enable sampling at positive edge of touch probe 1 Rising edge selection
5 0 Switch off sampling at negative edge of touch probe 1 Touch Probe 1
1 Enable sampling at negative edge of touch probe 1 Falling edge selection
6-7 - Not Supported Not used
8 0 Switch off touch probe 2 Touch Probe 2
1 Enable touch probe 2 execute/stop
9 0 Trigger first event Touch Probe 2
1 Continuous event mode selection
10 0 Trigger with touch probe 2 input Touch Probe 2




I Trigger with zero impulse signal of position encoder Ilglgf; phasszl)ectlon (external
11 - Reserved Not used
12 0 Switch off sampling at positive edge of touch probe 2 Touch Probe 2
1 Enable sampling at positive edge of touch probe 2 Rising edge selection
13 0 Switch off sampling at negative edge of touch probe 2 Touch Probe 2
1 Enable sampling at negative edge of touch probe 2 Falling edge selection
14-15 - Not Supported Not used
Note:
under the same probe, do not set the rising edge and the falling edge at the same time.
4) Touch probe status (60B9h)
Index | Sub-index Name Units | Range Data type Access PDO OP-mode
60BSh 00h Touch probe status. - 0~65535 uUl6 o TxPDO ALL
Touch probe function status.
Related bit information
Bit Value Note
0 0 Touch probe 1 is switch off Touch Probe 1 action stop
1 Touch probe 1 is enabled Touch Probe 1 in action
0 Touch probe 1 no positive edge value stored Rising edge touch probe 1 incomplete
status
! 1 Touch probe 1 positive edge value stored Rising edge touch probe 1 complete
status
0 Touch probe 1 no negative edge value stored Falling edge touch probe 1 incomplete
status
2 1 Touch probe 1 negative edge value stored Falling edge touch probe 1 complete
status
3-5 - Reserved Not used
6-7 - Not Supported Not used
B 0 Touch probe 2 is switch off Touch Probe 2 action stop
1 Touch probe 2 is enabled Touch Probe 2 in action
0 Touch probe 2 no positive edge value stored Rising edge touch probe 2 incomplete
status
? 1 Touch probe 2 positive edge value stored Rising edge touch probe 2 complete
status
0 Touch probe 2 no negative edge value stored Falling edge touch probe 2 incomplete
10 status
1 Touch probe 2 negative edge value stored Falling edge touch probe 2 complete
status
11-13 - Reserved Not used
14-15 - Not Supported Not used
5) Obtained clamping position (0x60BA~0x60BD)
Index Sub- Name Units Range Data | Access | PDO OP-
index type mode
60BAh | 00h | Touch probe posl pos value | Command | -2147483648~ | 132 o TxPDO | ALL
unit 2147483647
Touch probel rising edge clamp position.
60BBh | 00h | Touch probe posl neg value | Command | -2147483648~ | 132 o TxPDO | ALL
unit 2147483647
Touch probel falling edge clamp position.
60BCh | 00h | Touch probe pos2 pos value | Command | -2147483648~ | 132 o TxPDO | ALL
unit 2147483647
Touch probe? rising edge clamp position.
60BDh | 00h | Touch probe pos2 neg value | Command | -2147483648~ | 132 o TxPDO | ALL
unit 2147483647
Touch probe? falling edge clamp position.

6) Startup of Touch probe action
When bit0 / bit8 of 60B8h (touch probe function) is from "0 (stop) — 1 (start)", obtain various setting conditions




(60B8h: bitl ~ 7/ bit9 ~ 15), and start Touch probe action.

To make the changes of various setting conditions valid, bit0 / bit8 return "0 (stop)" and then to "1 (start)" again.
To switch the control mode and then use the probe function, also bit0 / bit8 return "0 (stop)" and then to "1 (start)
again.

7) Touch probe event mode
According to 60B8h (Touch probe function) bitl/bit9 (event mode selection), “O(Trigger first event mode)” and
“1(Continuous mode)” can be selected.

(1) < Trigger first event mode>(60B8h:bit1=0 / bit9=0)
After starting, this mode only clamps position for the first trigger signal. In order to get it again, it is necessary to
start touch probe again.

60B8&h
bit0/bit8 [ —— \—

~ Start i ~ Start
60B%h

L
bitobits "] L L
oo 1 1 D S
bitl /bit9 . -

60BAh/60BCh Lo >< Value stored position 1 {‘ _,'><Valuc stored position 3
Prode signal |_| |_| ]_l
1 2 3

Positive edge

60B8h
bitObIts ] L]

- | Start
60BSh Start \

I
bit0/bit8 = |__1 |__
bit1/bit9 < -

60BBh/60BDh { ’>< Value stored position 1 : 4><Value stored position 3
Prode signal |_] |_| |_|
1 2 3
Negtive edge

(2) < Continuous mode >(60B8h:bitl=1/ bit9=1)
After startup, this mode clamps position for every trigger signal. The obtained value will be kept for the next

Probe signal.
60B8h

bitObits ]
60B%h
bitobis ]
60B%h |
bit1/bit9

> Start

Tl

Value stored

60BAh/60BCh ,,>< position 1 ,v>< position 2 ,v>< position 3

Prode signal |_| |_| |_|

1 2 3
Positive edge




60B8h
bit0/bit8

: | > Start
60BYh
bit0/bit8 —’I
60B9%h
bitl/bit9

Tl

-

‘ Value stored
60BBh/60BDh g ,>< position 1 ,X position 2 ,>< position 3

Prode signal |_| |_| |_|
1 2 3
Negtive edge

7.9.4 Digital input(60FDh)

The bits of digital input 60FDh are represent the input status of positive limit switch (POT), negative limit switch
(NOT), home switch (HOME), Touch probe 1 (Probe 1), and Touch probe 2 (Probe 2) through the functional
signals assigned to the DS5C2 series servo parameters P5-22 (POT setting address), P5-23 (NOT setting address),
P5-27 (HOME origin setting address), P5-62 (Probe 1 setting address), and P5-63 (Probe 2 setting address).

Digital inputs (60FDh) (version before 3791)

Index | Sub-index | Name/description Range Data | Access | PDO Op-mode
type
60FDh 00h Digital inputs 0~4294967295 U32 ro | TxPDO All
Represents the theoretical input state to an external input signal.
Bit information
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
r
15 | 14 [ 13 [ 12 | 11t | 10 | 9 | 8
r
7 | 6 | 5 4 3 2 1 0
r tp2 tpl hs pls nls
r = reserved(not corresponding) pls= positive limit switch
nls = negative limit switch hs=home switch
tp1=Touch probe 1 tp2=Touch probe 2
Bits details:
Value Description
0 Input status OFF
1 Input status ON

The values of bit0 (reverse overtravel switch), bitl (forward overtravel switch), bit2 (origin switch), bit3 (probe 1),
bit4 (probe 2) and bit5 (Z phase output), bit16 (remote SI inputl), bitl7(remote SI input2), bit18 (remote SI input3)
for 60FD (digital input) represent the positive signal states of driving limit input, negative driving limit input, near
origin input, probe 1 input, and probe 2 input, Z phase output, remote SI inputl, remote SI input2, remote SI

input3 respectively.

The Z-phase output holding time is modified by the driver parameters:

Parameter Meaning I:;fl?ltlt Unit Range Modify Effective
P5-19 Z-phase output 2 ms 1~65535 | Anytime | Atonce
holding time

The Z-phase output is affected by the EtherCAT communication cycle and its own software processing, resulting
in poor consistency.



7.9.5 Digital output (60FEh)

The bit0 in sub object word 1 of digital output 60FEh represents the zero crossing Z-phase output status bit, and
the bit0 in sub object word 2 represents the zero crossing Z-phase output enable bit. Set the Z-phase output enable
bit to 1. When the encoder crosses zero, the Z-phase output status bit changes from 0 to 1. After the holding time
set in P5-19, the Z-phase output status bit changes from 1 to 0. If the Z-phase output enable bit is set to 0, there is
no Z-phase output state, and the value of the Z-phase output state bit is 0.

Digital output (60FEh)
Index ir?(l;:x Name Range Data type | Accessibility | PDO Op-mode
00h Number of entries 2 U8 o NO All
The number of Sub Index for 60FEh.
Physical outputs | 0~4294967295 | U32 | w | RxPDO | All
Indicates the output status of the external output signal for operation.
Bit information
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 18 | 17 16
r ros3 | 10s2 rosl
0lh 15 [ 14 | 13 | 12 | 11 10 | 9 8
r
7 | 6 | 5 | 4 | 3 | 2 | 1 | o
r
r =reserved (Not corresponding)
ros1=remote output statel (remote SO output status 1)
60FEh ros2=remote output state2 (remote SO output status 2)
ros3= remote output state3 (remote SO output status 3)
Bit mask | 0~4294967295 | U32 | ™w | RxPDO | All
Indicates the output operation host function for setting external output signals.
Bit information
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
r
23 | 22 [ 21 | 20 | 19 18 | 17 16
r roe3 | roe2 roel
02h 15 | 14 | 13 | 12 | 11 10 | 9 8
r
7 | e | 5 | 4 | 3 | 2 | 1 | o
r

r =reserved (Not corresponding)

roe 1= remote output enablel (remote SO1 output enable 1)
roe2=remote output enable2 (remote SO1 output enable 2)
roe3= remote output enable3 (remote SO1 output enable 3)

The details of each bit are as follows:

Subindex 01h: Physical outputs

bit Name Value Description
. 0 Remote SOI status OFF
16 Remote SO1 output status bit 1 Remote SO status ON
. 0 Remote SO2 status OFF
17 Remote SO2 output status bit 1 Remote SO status ON
. 0 Remote SO3 status OFF
18 Remote SO3 output status bit 1 Remote SO3 status ON
Subindex 02h: Bit mask
bit Name Value Description
. 0 Remote SO1 output enable OFF
16 Remote SO1 output enable bit 1 Remote SO1 output enable ON
. 0 Remote SO2 output enable OFF
17 Remote SO2 output enable bit 1 Remote SO2 output enable ON




bit Name Value Description
0 Remote SO3 output enable OFF
1 Remote SO3 output enable ON

The bits 16, 17, and 18 in Subindex 01h (sub object word 1) of digital output 60FEh represent the remote SO1
output status bit, remote SO2 output status bit, and remote SO3 output status bit, respectively. The bits 16, 17, and
18 in Subindex 02h (sub object word 2) represent the remote SO1 output enable bit, remote SO2 output enable bit,
and remote SO3 output enable bit.

18 Remote SO3 output enable bit

7.9.6 Position information

1) Initialization time of location information
The servo driver initializes (presets) the position information related objects in the following time sequence.

¢ Initialization sequence (condition):
* When the power is put into operation

When communication is established (ESM status Init — OP migration)
When the original point is reset

Absolute multi-turn zero clearing

¢ Initialization objects

= 6062h(Position demand value)

* 6063h(Position actual internal value)

* 6064h(Position actual value)

* 60FCh(Position demand internal value)
The object here is based on the Position actual internal value (6063h) that represents the feedback position of the
motor, the electronic gear function described later will add Home offset, etc. according to the polarity change
symbol, and initialize (preset) when the communication is established.
In addition, the changes of the set values of electronic gear ratio, Polarity and Home offset are reflected by the
time sequence described later in this chapter.
Note: please refer to "initialization of absolute encoder" in Section 4 of this chapter for details of precautions for
using absolute encoder.

2) Electronic gear ratio

(1) Function overview

The electronic gear is a function of multiplying the position command input from the upper computer by the
electronic gear ratio set by the object as the position command of the position control unit. According to the use of
this function, the motor rotation and movement amount of each command unit can be set arbitrarily.

(2) DS5C2 series electronic gear ratio setting method

Method 1: set the electronic gear ratio according to the internal parameters of the servo, please refer to chapter
5.4.1.1 for details.

Method 2:

DS5C2 series servo driver can set electronic gear ratio through the object 608Fh (Position encoder resolution),
6091h (Gear ratio), 6092h (Feed constant) specified by CoE (CiA402).

The following is mainly about setting the electronic gear ratio according to COE (CiA402).

The relationship between user-defined units (instruction units) and internal units (pulse) is calculated according to
the following equation.

Calculation formula of electronic gear ratio:



Position encoder resolutionxGear ratio

Electronic gear ratio = Feed constant

608F: 0l(encoderincrements)
608F: 02(motorrevolutions)

Position encoder resolution=

6091: 0l(Motorrevolutions)
6091: 02(Shaftrevolutions)

Gear ratio=

6092: 01(Feed)
6092: 02(Shaftrevolutions)

Feed constant=

Position demand value(6062h)xelectronic gear ratio=Position demand internal value(60FCh)

Note:
(1) The ratio of electronic gear is valid in the range of 8000 to 1/1000 times.
If the out of range value is saturated within the range, E-883 (abnormal action abnormal protection) occurs.

(2)608FH-01h (encoder increments) is automatically set according to the resolution of the encoder. The factory
value of 6092h-01h (feed) is set according to the resolution of encoder.

(3) The setting of electronic gear ratio is reflected by the following time sequence.

* When the power is put into operation

* When communication is established (ESM status Init — OP migration)

* When the original point is reset

+ Absolute multi-turn zero clearing
(4) Please note that it does not reflect whether the set value of the associated object changes or not.
The position information initialization when Init = OP in absolute mode, please set the value of absolute encoder
position [pulse / unit] / electronic gear ratio within the range of - 2 ~ 31 (- 2147483648) ~ +2 "~ 31-1
(2147483647). Actions outside this range are not guaranteed.
Please confirm the action range of absolute encoder position and gear ratio.

(5) Try to use the electronic gear ratio setting in Cia402 protocol.

B Related parameter
Position encoder resolution(608Fh)

Index | Sub-index Name Units Range Data | Access | PDO | OP-
type mode
608Fh - Position encoder - - - - - -
resolution
The resolution of encoder is set automatically.
00h Highest sub-index - 2 U8 1o NO | ALL
supported
Represents the Sub-Indexes of 608FH.
0lh Encoder increments | Pulse | 1~4294967295 | U32 | ro | NO | ALL
Indicates the amount of encoder movement. Value is set automatically by the encoder
resolution.
02h Motor revolutions | r(motor) | 1~4294967295 | U32 | ro | NO | ALL
Indicates the number of motor rotations. The value is fixed to 1.

This object defines the encoder resolution for each revolution of the motor.

Position encoder resolution = Encoder increments(608Fh-01h)/ Motor revolutions (608Fh-02h)

This object is automatically set according to the information read out from the motor connected to the servo
driver.

Example: connection of 17 bit/r encoder

608Fh-01h(Encoder increments)= 130172

608Fh-02h(Motor revolutions)= 1

Position encoder resolution = 131072 /1 = 131072




Gear ratio (6091h)

Index | Sub- Name Units Range Data Access | PDO OP-
index type mode
6091h - Gear ratio - - - - - -
Set gear ratio
00h | Highest sub-index - 2 Us To NO ALL
supported
Represents the Sub-Indexes of 6091H.
0lh | Motor revolutions | Pulse [1~4294967295| U32 | mw [ NO | ALL
Motor rotation numbers.
02h | Shaft revolutions | r(motor) | 1~4294967295 | U32 | w | NO | ALL
Shaft rotation numbers.

This object defines the number of motor revolutions and the number of shaft revolutions after gearbox output.

Gear ratio = Motor shaft revolutions(6091h-01h)/ Driving shaft revolutions(6091h-02h).

Feed constant(6092h)
Index Sub- Name Units Range Data | Access | PDO | OP-
index type mode
Feed constant - - - - - -
i Set the feed constant.
Highest sub-index
00h Suﬁpo o - 2 U8 ro | NO | ALL
6092h Represents the Sub-Indexes of 6091H.
Feed Command |4 4794967295 | U32 rw | NO | ALL
01h unit
Set the feed quantity.
Shaft revolutions | r(motor) | 1~4294967295 | U32 | rw | NO | ALL
02h -
Set the shaft rotation number.

This object represents the action amount of shaft each revolution after the gearbox outputs.
Feed constant =Feed(6092h-01h)/ Driving shaft revolutions(6092h-02h).

3) Polarity function (607Eh)

For position commands, speed commands, torque commands, and their offsets, polarity (motor rotation direction)
can be set. The DS5C2 series sets the rotation direction based on the object Polarity command polarity (607Eh)
specified by CoE (CiA402). But the polarity of the Polarity command (607Eh) specified by CoE (CiA402) will
change with the change of the rotation direction of parameter P0-05 (rotation direction setting). If P0-05 is set
from 0 to 1 and Cia402 object word 607Eh becomes 0xEO0, the driver can move in the opposite direction. P0-05 is
set from 1 to 0, its object word 607Eh becomes 0, and the drive returns to the default specified positive direction
motion.

In addition, the Polarity instruction polarity (607Eh) of the object is not the object of the original replacement
parameter P0-05 (rotation direction setting). It is valid when transferring object data corresponding to the table
below between the CoE (CiA402) processing unit and the motor control processing unit.

Index Sub- Name Units Range Data Access PDO | OP-mode
index type
607Eh 00h Polarity - 0~255 U8 ™W NO ALL

Set the polarity when the values of position instruction, speed instruction, torque instruction
and position offset, speed offset (speed addition) and torque offset (torque addition) are
transferred from the object to the internal processing, and the polarity when the values of
position feedback, speed feedback and torque feedback are transferred from the internal
processing to the object.

Note: for the setting value of this object, please set the polarity of position, speed and torque to
0 or 224 (bit 7-5 =1).

Actions under other settings cannot be guaranteed.

Setting value Contents
0 Symbol of position, speed and torque has no reversal
224 Symbol of position, speed and torque has reversal
Others Cannot support (do not set)




bit7: position polarity

0: symbol no reversal 1: symbol has reversal
bit6: speed polarity

0: symbol no reversal 1: symbol has reversal
bitS:torque polarity

0: symbol no reversal 1: symbol has reversal
bit4-0: Reserved, please set to 0

object <command - setting> + 607Ah (Target position)
+ 60BOh (Position offset)
+ 60FFh (Target velocity)
+ 60B1h (Velocity offset)
+ 6071h (Target torque)

+ 60B2h (Torque offset)

<monitor> = 6062h(Position demand value)
* 6064h(Position actual value)
* 606Bh(Velocity demand value)
* 606Ch(Velocity actual value)
* 6074h(Torque demand)
* 6077h(Torque actual value)
+ 6078h(Current actual value)

Symbol no reversal: for the positive direction command, the motor rotation reverse direction is CCW direction;
Symbol has reversal: for the positive direction command, the motor rotation reverse direction is CW direction.
When the rotation direction of the motor is viewed from the shaft end of the load side, CW is defined as clockwise
and CCW is defined as anticlockwise.

4) Initialization of absolute encoder

If the absolute encoder is used in the position control mode, the zero point reset action is not required (except for
the case that the absolute encoder is used as an incremental encoder). After the installation of the battery, it is
necessary to clear the data of multiple turns at the initial start-up of the device.

(1) Absolute data

Among the data read out from the absolute encoder, there are the built-in single turn data within one turn of the
motor and the multi-turn data which are counted once per revolution. Among them, multi-turn data needs to be
backed up by batteries because it is an electrical count. Both data are increased when rotating from the CCW
direction of the motor shaft end. E-228 alarm (absolute counter overflow protection) occurs when the multi-turn
data overflows.

(2) Absolute data to 32-bit data mapping

The servo drive initializes the position information. If it is a 23-bit encoder, the single turn data is 23 bits and the
multi turn data is 16 bits. The synthesized position information is 39 bits width, but as position information, the
value set to the object is 32 bits width. Because 6063h only sets the lower 32 bits of absolute encoder data as
position information, the effective bit length of multi turn data becomes 9 bits (the upper 7 bits of 16 bits
disappear). 6064h calculates the position information based on the following equation, and the calculated position
information becomes a 32-bit width. Therefore, the effective bit length of multi turn data varies according to the
inverse transformation value of the electronic gear.




607Eh (Polarity) Position information (take an example of 19-bit encoder motor)

607Eh = 0 (CCW is the forward | 6063h=M*2"19 +S

direction) 6064h= (6063h* inverse transformation value of the electronic gear)
607Eh = 224 (CW is the forward | 6063h= - (M*2"19 +S)
direction) 6064h=(6063h* inverse transformation value of the electronic gear)

M:multi-turn data
S: single turn data

5) Position range limit (607Bh)

The DS5C2 series servo driver does not support wrap-around.

Infinite rotation mode acts as 607Bh-01h=80000000h, 607Bh-02h=7FFFFFFFh in the interior. Modifying this
object is not affected either.

7) Homing offset(607Ch)

Set the offset quantity of the mechanical origin offset after returning to the mechanical origin, and use this
position as the mechanical zero point. If it is set to 0, the mechanical origin will coincide with the mechanical zero
point. The origin offset can be set as a positive or negative number to indicate the left or right deviation from the
mechanical origin.

This object can be updated at any time, but it needs to reflect the actual location information through the following
time sequence.

+ When the power is put into operation
- When communication is established (when ESM status is Init — OP migration)

- When the original point is reset
The position under the above time sequence is used as the reference to initialize(preset) the following objects
When the origin position is detected

6063h(Position actual internal value)=60FCh(Position demand internal value)=0
6062h(Position demand value)=6064h(Position actual value)=607Ch(Home offset)

- Initialization (preset) in time sequence other than the origin position is detected

6063h(Position actual internal value)=60FCh(Position demand internal value)
6062h(Position demand value) = 6064h(Position actual value)
=6063h(Position actual internal value)+607Ch(Home offset)

Note: the above is the case when the electronic gear ratio is 1:1 and there is no polarity reversal.
Zero Home
Position Position

Home offset

Home offset definition
Home position: Index pulse position (origin position)
Zero position: Incremental system =0 (The position when the power is on, or the position from hm detected index
pulse substract by Home offset position)
Absolute system=Zero position of absolute encoder.

7.9.7 Overtravel function in Ethercat mode

Parameter Meaning szti?ilt Unit Range Modify Effective

0: Direct alarm, using servo

deceleration shutdown method
P0-28.0 | 1: Alarm after decelerating and 2 - 0~3 o 1|314/8/9]10
stopping as 605Ah mode
2: Do not use overtravel




B Prohibited status

Scenario 1:

When the servo is in an enabled not motion or disabled state and touches the reverse limit switch, the panel will
display NOT, cancel the reverse limit signal, and the panel will return to its previous state.

Scenario 2:

When the servo is in an enabled not motion or disabled state and touches the forward limit switch, the panel will
display POT, cancel the forward limit signal, and the panel will return to its previous state.

Scenario 3:

When the servo is in an enabled not motion or disabled state and simultaneously touches the forward and reverse
limit switches, the servo will report E-261. If two limit signals are cancelled, the panel will return to its previous
state; If any limit signal is cancelled, the panel will display another limit signal, which needs to be cancelled
before the panel can return to its previous state.

B Normaly operation status

(1) Initial movement direction to the left
The initial direction of movement is left. When touching the forward limit switch, the servo will report E-261. If
the forward limit switch is cancelled first, and then the alarm is cleared, the shaft will return to a non enabled state,
and both the forward and reverse directions of the shaft can move; If the alarm is cleared first and the axis returns
to the disabled state, but the panel still displays POT, the axis is still in the forward limit restricted state. The
forward limit signal needs to be cancelled in order to release the forward overtravel prohibition.

— Panel shows RUN [ ]

e Panel shows E-261

Positive limit

44— Negative direction Positive direction —pm

B Overtravel status

P0-28 set to 1 (Alarm deceleration stop)

(1) Initial movement direction to the left, triggering the overtravel signal without occurrence of offside
Scenario 1: Failure to touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. The shaft stops on the
reverse limit switch, and the servo will report E-260. The alarm must be cleared to move the axis in the
forward direction. When it touches the falling edge of the reverse limit switch, the panel display can change
from NOT to RUN, and the reverse overtravel prohibition can be released.



o— Panel shows NOT R ]

Panel shows RUN

—— Panel shows E-260

Negative limit

«4— Negative direction Positive direction —p»

Scenario 2: Before the axis deceleration stops, touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. Before the shaft stops,
if the forward limit switch is touched, the servo will report E-261. The forward limit switch must be

cancelled in order to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft moves
forward and touches the falling edge of the reverse limit switch. Only then can the panel display change from
NOT to RUN, and the reverse overtravel prohibition be released.

Panel shows NOT
———— Panel shows RUN [ ]

—— Panel shows E-261

Negative limit

Positive limit

44— Negative direction Positive direction —pm

Scenario 3: When the shaft stops at the negative limit switch and touches the positive limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. When the shaft stops
on the reverse limit switch, the servo will report E-260. At this time, if the forward limit switch is touched,
the servo will report E-261. The forward limit switch must be cancelled before the E-261 alarm can be
cleared. Otherwise, the alarm cannot be cleared. Then, when the shaft moves forward and touches the falling
edge of the reverse limit switch, the panel display can change from NOT to RUN, and the reverse overtravel
prohibition can be released.



—— Panel shows NOT
———— Panel shows RUN [ ]

e— Panel shows E-261

e—  Panel shows E-260 s

Negative limit

Positive limit

<« Negative direction Positive direction — p»

Scenario 4: When touching the forward limit switch during axis forward movement

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. When the shaft stops
on the reverse limit switch, the servo will report E-260. After clearing the alarm to make the shaft move
forward, if the forward limit switch is touched, the servo will report E-261. The forward limit switch must be
cancelled before the E-261 alarm can be cleared. Otherwise, the alarm cannot be cleared. Continue to move
the shaft forward, touch the falling edge of the reverse limit switch, and the panel display can change from
NOT to RUN to release the reverse overtravel prohibition.

Panel shows NOT
— Panel shows RUN |: :|

—— Panel shows E-261

—— Panel shows E-260

Negative limit

Positive limit

<« Negative direction Positive direction —pm

(2) The initial movement direction is to the left, triggering an overtravel signal and out of range occured
Scenario 1: Without touching the forward limit switch while offside
The initial direction of movement is to the left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the
axis crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. The axis stops
outside the limit, and the servo will report E-260. The alarm must be cleared to make the axis move forward.
Touch the rising and falling edges of the reverse limit switch again before the panel display can change from



NOT to RUN, and the reverse overtravel prohibition can be released.

— Panel shows NOT
——  Panel shows RUN [ L ]

—— Panel shows E-260

Negative limit

4 Negative direction Positive direction —

Scenario 2: In the case of offside, touch the forward limit switch before the axis deceleration stop is completed
The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. Before the shaft stops, if the
forward limit switch is touched, the servo will report E-261. The forward limit switch must be cancelled in order
to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft moves forward and touches the
rising and falling edges of the reverse limit switch again. Only then can the panel display change from NOT to
RUN, and the reverse overtravel prohibition be released.

o— Panel shows NOT
— Panel shows RUN [ | ]

e Panel shows E-261

Negative limit

Positive limit

4 Negative direction Positive direction —

Scenario 3: In the case of offside, when the shaft stops, touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis
crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops,
the servo will report E-260. At this time, if the forward limit switch is touched, the servo will report E-261.
The forward limit switch must be cancelled before the E-261 alarm can be cleared. Otherwise, the alarm
cannot be cleared. Then, the shaft will move forward and touch the rising and falling edges of the reverse
limit switch again. Only then can the panel display change from NOT to RUN, and the reverse overtravel



prohibition be released.

— Panel shows NOT |:

Panel shows RUN

e Panel shows E-261

e Panel shows E-260

Negative limit

Positive limit

44— Negative direction Positive direction —

Scenario 4: In the case of offside, touching the forward limit switch during axis forward movement

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis
crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops,
the servo will report E-260. After clearing the alarm to move the shaft forward, if the forward limit switch is
touched, the servo will report E-261. The forward limit switch must be cancelled before the E-261 alarm can
be cleared. Otherwise, the alarm cannot be cleared. Continue to move the shaft forward, touch the rising and
falling edges of the reverse limit switch again, and the panel display can change from NOT to RUN to release
the reverse overtravel prohibition.

Negative limit

Positive limit

Panel shows NOT
Panel shows RUN |:

Panel shows E-261

Panel shows E-260

i ]

«4— Negative direction Positive direction —pm

7.9.8 Remote I/O function

B General related parameters

Parameter Meaning Default Setting
0: Invalid
1: Input positive signal from SI1
P5-72 Remote SI input 1 0 2: Input positive signal from SI2

3: Input positive signal from SI3
16: Always set as valid




Parameter

Meaning

Default

Setting

17: Input reverse signal from SI1
18: Input reverse signal from SI2
19: Input reverse signal from SI3

P5-73

Remote SI input 2

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
16: Always set as valid

17: Input reverse signal from SI1
18: Input reverse signal from SI2
19: Input reverse signal from SI3

P5-74

Remote SI input 3

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
16: Always set as valid

17: Input reverse signal from SI1
18: Input reverse signal from SI2
19: Input reverse signal from SI3

P5-76

0: Do not output to terminals

1: Output positive signal from SO1
2: Output positive signal from SO2
3: Output positive signal from SO3
17: Output reverse signal from SO1
18: Output reverse signal from SO2
19: Output reverse signal from SO3

P5-77

0: Do not output to terminals

1: Output positive signal from SO1
2: Output positive signal from SO2
3: Output positive signal from SO3
17: Output reverse signal from SO1
18: Output reverse signal from SO2
19: Output reverse signal from SO3

P5-78

Remote SO
output 1
Remote SO
output 2
Remote SO
output 3

0: Do not output to terminals

1: Output positive signal from SO1
2: Output positive signal from SO2
3: Output positive signal from SO3
17: Output reverse signal from SO1
18: Output reverse signal from SO2
19: Output reverse signal from SO3




u Remote 1/O related dictionary objects

Object Meaning Unit Explanation
Bit0: N-OT signal

Bitl: P-OT signal

Bit2: SPDD signal

Bit3: Probe 1 signal

Bit4: Probe 2 signal

Bit5: Z-phase signal output
Bit6~Bitl5 reserved

Bit16: Remote SI input 1
Bit17: Remote SI Input 2
Bit18: Remote SI input 3
Bit0~Bit15 reserved

Bit16: Remote SO output 1
Bit17: Remote SO output 2
Bit18: Remote SO output 3
When  using,  Bitl6~Bitl8  should
correspond to position 1

60FDh Digital inputs -

60FEh:01 Physical outputs -

60Feh:02 Bit mask -

For specific information on 60FDh, please refer to Chapter 7.9.4 Digital Input (60FDh)
For specific information on 60FEh, please refer to Chapter 7.9.5 Digital Output (60FEh)

7.9.9 Cascade alarm function

3770 and later versions have added an external terminal emergency alarm function. When this function is
enabled, if the terminal signal is conductive, the driver will generate an alarm E-320. The driver can be used
in cascade, and by connecting the alarm output to this functional terminal of the next driver, a cascade alarm
can be triggered.

New function parameter P5-68, default setting of P5-68 to 0:

Parameter Meaning szflilgt Unit Range Modify Effective
P5-68 Terminal emergency 0 - 00~ff Anytime | Atonce
alarm function




8 Object dictionary

This chapter mainly introduces the object dictionary area allocation, COE communication area, driver profile area

and so on.

8.1 Object dictionary area assignment

All objects are configured in the object dictionary of each group through 4 digits 16-bit index configuration

address.

The object dictionary of CoE (CANopen over EtherCAT) specified by CiA402 and the object dictionary of
DSS5C2 series are as follows:

Object dictionary specified by CiA402

DS5C2 series object dictionary

Index Content Index Content
0000h~O0FFFh Data type area 0000h~O0FFFh Data type area
1000h~ 1FFFh COE communication area 1000h~ 1FFFh COE communication area
2000h~5FFFh 2000h~2FFFh Servo parameter area

Factory custom area 3000h~3FFFh Reserved
4000h~4FFFh Reserved
5000h~5FFFh Reserved

6000h~9FFFh Profile arca 6000h~6FFFh Driver Profile area
7000h~9FFFh Reserved
A000h~FFFFh Reserved A000h~FFFFh Reserved

8.2 COE communication area (0x1000-0x1FFF)

8.2.1 Object list

1) Device information object:

Index Sub-index Name
1000h 00h Device type
1001h 00h Error register
1008h 00h Manufacturer device name
1009h 00h Manufacturer hardware version
100Ah 00h Manufacturer software version
- Identity object
00h Number of entries
0lh Vendor ID
1018h 02h Product code
03h Revision number
04h Serial number
2) RxPDO object mapping
Index Sub-index Name
- Receive PDO mapping 1
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
1600h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 2
1601h 00h Number of entries
01h 1st receive PDO mapped




Index Sub-index Name
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 3
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
1602h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 4
00h Number of entries
0lh 1st receive PDO mapped
02h 2nd receive PDO mapped
1603h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
3) TxPDO object mapping:
Index Sub-index Name
- Transmit PDO mapping 1
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1A00h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 2
00h Number of entries
0lh 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1A01h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 3
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1A02h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 4
1A03h 00h Number of entries
0lh 1st transmit PDO mapped




Index Sub-index Name
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
4) PDO object distribution:
Index Sub-Index Name
- Sync manager channel 2
00h Number of assigned PDOs
1C12h 01h Assigned RxPDO 1
02h Assigned RxPDO 2
03h Assigned RxPDO 3
04h Assigned RxPDO 4
Index Sub-Index Name
- Sync manager channel 3
00h Number of assigned PDOs
1C13h 01h Ass%gned TxPDO 1
02h Assigned TxPDO 2
03h Assigned TxPDO 3
04h Assigned TxPDO 4
5) PDO synchronous management channel
Index Sub-Index Name
- Sync manager 2 synchronization
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
1€32h 08h Command (not support)
0%h Delay time (not support)
0Ah Sync0 cycle time
0Bh Cycle time too small (not support)
0Ch SM-event missed (not support)
0Dh Shift time too short (not support)
0Eh RxPDO toggle failed (not support)
20h Sync error
- Sync manager 3 synchronization
00h Number of sub-objects
0lh Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
1C33h 06h Calc and copy time
08h Command (not support)
0%h Delay time (not support)
0Ah Sync0 cycle time
0Bh Cycle time too small (not support)
0Ch SM-event missed (not support)
0Dh Shift time too short (not support)
0Eh RxPDO toggle failed (not support)
20h Sync error




&.2.2 Device information

This section describes the equipment information.

Index | Sub-index Name/Description Range DateType | Access | PDO | Op-mode
1000h | 00h Divece type 0~4294967295 | U32 ro NO All
Indicates the device type. In case of servo driver, the value is fixed to 04020192h.
1001h | 00h error register | 065535 | Ul6 | ro | TxPDO | All
Displays the type (status) of alarm that is occurring in the servo drive.
When the alarm does not occur, it will display 0000H.
Do not display warnings.
Bit Contents
0 Not support
1
2
3
4 AL status code defined alarm occured*1
5 Not support
6 Reserved
7 AL status code undefined alarm occured*2
*1: “AL status code defined alarm” refers to abnormal communication association of
EtherCAT E-800~7, E-810~7, E-850~7.
*2: “AL status code undefined alarm” refers to abnormal communication association of
EtherCAT E-880~7 and abnormal except EtherCAT communication association.
1008h | 00h Manufacturer Device name | - | - | ro | TxPDO | All
Represents the device name.
100%h | 00h Manufacturer Hardware - - o TxPDO | All
version
Indicates the hardware version.
Index | Sub-index Name/Description Range DateType | Access | PDO Op-mode
1018h 00h Number of entries 0~255 U8 o TxPDO All
Represents the object subindexes. The value is fixed to 04H.
01h vendor ID | 0~4294967295 | U132 | ro | TxPDO | All
Indicates the manufacturer ID of EtherCAT. The value is fixed to 00000556h.
02h product code | 0~4294967295 | U132 | ro | TxPDO | All
Represents the product code. The value is 10305070h.
03h Revision umber | 0~4294967295 | U32 | ro | TxPDO | All
Indicates the product version number. The value is 02040608h.
04h Divece type | 0~4294967295 | U332 | ro | TxPDO | All
Indicates the product serial number. The value is 00000000h.
8.2.3 Sync manager communication type(1CO00h)
The action mode assigned to each SyncManager is set by 1C00h object.
The value is fixed for the servo driver.
Index | Sub-index Name/Description Range | DateType | Access | PDO | Op-mode
1C0O0h | 00h Number of used sync manager | 0~255 U8 o TxPDO All
channels
Represents the object subindexes. The value is fixed to 04H.
01h Communication type sync manager 0 | 0~4 | Us | ro |[TxPDO| Al

Set the purpose of SYNC Manager 0.

0: unused

1: Mailbox receive message (master station—slave station)

2: Mailbox send message (slave station—master station)

3: RXPDO (master station—slave station)

4: TxPDO (slave station—master station)

Because SYNC Manager(0 uses mailbox to receive messages, the value is fixed to 1.




02h

Communication type sync manager 1 | 0~4 | Us8 | o | TxPDO | All

Set the purpose of SYNC Manager 1.

0: unused

1: Mailbox receive message (master station—slave station)

2: Mailbox send message (slave station—master station)

3: RXPDO (master station—slave station)

4: TxPDO (slave station—master station)

Because SYNC Manager] uses mailbox to send messages, the value is fixed to 2.

03h Communication type sync manager 2 | 0~4 | Us | ro |TxPDO| Al
Set the purpose of SYNC Manager 2.
0: unused
1: Mailbox receive message (master station—slave station)
2: Mailbox send message (slave station—master station)
3: RxPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because SYNC Manager?2 uses Process data output (RxPDO), the value is fixed to 3.
04h Communication type sync manager 3 | 0~4 | Us8 | ro | TxPDO | All
Set the purpose of SYNC Manager 3.
0: unused

1: Mailbox receive message (master station—slave station)

2: Mailbox send message (slave station—master station)

3: RXPDO (master station—slave station)

4: TxPDO (slave station—master station)

Because SYNC Manager3 uses Process data output (RxPDO), the value is fixed to 4.

8.2.4 PDO mapping

1. PDO distribution object (1C12h ~ 1C13h)
The table for PDO mapping allocated by the syncmanager is set by the objects 1C12h to 1C13h.

Index | Sub-index Name/Description Range DateType | Access | PDO | Op-mode
1C12h | 00h Number of assigned PDOs 0~4 U8 ™w NO All
Represents the subindexes for this object.
0lh Assigned RxPDO1 | 1600h~1603h | U6 | rw | NO | Al
Specifies the RxPDO mapping object.
02h Assigned RxPDO2 | 1600h~1603h | Ul6e | rw [ NO [ Al
Specifies the RxPDO mapping object.
03h Assigned RxPDO3 | 1600h~1603h | Ul6e | rw | NO | Al
Specifies the RxPDO mapping object.
04h Assigned RxPDO4 | 1600~1603 | U6 | rw | NO | Al
Specifies the RxPDO mapping object.
1C13h | 00h Number of assigned PDOs | 0~4 | U8 | w | NO | Al
Represents the object subindexes. The value is fixed to 04H.
0lh Assigned TxPDO 1 | 1A00h~1A03h | U6 | rw | NO | Al
Specifies the TxPDO mapping object.
02h Assigned TXPDO2 [ 1A00h~1A03h | Ul6 | rw [ NO | Al
Specifies the TxPDO mapping object.
03h Assigned TxPDO 3 | 1A00h~1A03h | U6 | rw | NO | Al
Specifies the TxPDO mapping object.
04h Assigned TxPDO4 [ 1A00h~1A03h | Ul6 | rw [ NO | Al
Specifies the TxPDO mapping object.

Sub-index 01h-04h of 1C12h and 1C13h can only be changed when the ESM state is PreOP and sub-index 00h =
0. Other status will return port code (06010003h).

After the settings changed, set the Sub-index number of Sub-index 00h. PDO allocation object settings are
reflected by changing ESM status to SafeOP.

2.PDO mapping object (1600h~1603h, 1A00h~1A03h)

As a table for PDO mapping objects, 1600h-1603h for RxPDO and 1A00h-1A03h for TxPDO can be used. After
subindex 01h, it represents the information of the mapped application layer object.




Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1600h | 00h Number of entries 0~4294967295 Us8 ™w NO All
Represents the subindexes for this object.
01h Ist receive PDO mapped | 0~4294967295 |  U32 | rw | NO All
Set the first mapping object.
bit 31...16 15....8 7...0
Index number | Sub-index number Bit length
02h 2nd receive PDO mapped | 0~4294967295 | U32 | rw | NO All
The setting method is same to Subindex01h.
03h 3rd receive PDO mapped | 0~4294967295 |  U32 | rw | NO All
The setting method is same to Subindex01h.
04h 4th receive PDO mapped | 0~4294967295 | U32 | rw | NO All
The setting method is same to Subindex01h.
05h 5th receive PDO mapped | 0~4294967295 |  U32 | rw | NO All
The setting method is same to Subindex01h.
06h 6th receive PDO mapped | 0~4294967295 |  U32 | rw | NO All
The setting method is same to Subindex01h.
16h 16th receive PDO mapped | 0~4294967295 | U132 | rw | NO All
The setting method is same to Sub-index01h.
1601h - Receive PDO mapping 2, Sub-index specification is same to 1600h.
1602h - Receive PDO mapping 3, Sub-index specification is same to 1600h.
1603h - Receive PDO mapping 4, Sub-index specification is same to 1600h.

Do not map duplicate objects. The change of repeated setting is not guaranteed.

Sub-index 01h-18h of 1600h-1603h can only be changed when the ESM state is PreOP and Sub-index 00h = 0.
Other status will return Abort Code (06010003h).

After the settings changed, set the Sub-index number of Sub-index 00h. PDO allocation object settings are
reflected by changing ESM status to SafeOP.

Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1A00h | 00h Number of entries 0~4294967295 U8 ™w NO All
Represents the subindexes for this object.
01h 1st transmit PDO mapped | 0~4294967295 | U32 | rw | NO All
Set the first mapping object.
bit 31...16 15....8 7...0
Index number | Sub-index number Bit length
02h 2nd transmit PDO mapped | 0~4294967295 |  U32 | rw | NO All
The setting method is same to Subindex01h.
03h 3rd transmit PDO mapped | 0~4294967295 | U32 | rw | NO All
The setting method is same to Subindex01h.
04h 4th transmit PDO mapped | 0~4294967295 | U32 | rw | NO All
The setting method is same to Subindex01h.
05h 5th transmit PDO mapped | 0~4294967295 | U32 | w | NO All
The setting method is same to Subindex01h.
06h 6th transmit PDO mapped | 0~4294967295 | U132 | rw | NO All
The setting method is same to Subindex01h.
16h 16th transmit PDO mapped | 0~4294967295 | U32 | rw | NO All
The setting method is same to Subindex01h.
1A01h - Transmit PDO mapping 2, Subindex specification is same to 1600h.
1A02h - Transmit PDO mapping 3, Subindex specification is same to 1600h.
1A03h - Transmit PDO mapping 4, Subindex specification is same to 1600h.

Do not map duplicate objects. The change of repeated setting is not guaranteed.
Subindex 01h-18h of 1A00h-1A03h can only be changed when the ESM state is PreOP and Subindex00h = 0.
Other status will return Abort Code (06010003h).




After the settings changed, set the Subindex number of Subindex00h. PDO allocation object settings are reflected
by changing ESM status to SafeOP.

8.2.5 Sync manager 2/3 synchronization (1C32h, 1C33h)

Sync manager2 setting is executed according to 1C32h (Sync maneger 2 synchronization).
Sync manager3 setting is executed according to 1C33h (Sync maneger 3 synchronization).
Sync manager 2 synchronization(1C32h)

Index | Sub-Index Name / Description Range DateType Access | PDO | Op-mode
1C32 | 00h Number of entries 0~20h U8 o NO All
Represents the number of subindexes for this object. The value is fixed at 20h.
01h Sync mode | 0-65535 | Ul | rw | NO| Al

Set Sync Manager 2 synchronization mode.
00h:FreeRun(not synchronized)
01h:SM2(synchronized with SM 2 Event)
02h:DC SYNCO(synchronized with Sync0 Event)

02h Cycle time | 0~4294967295 | U2 | mw | NO| Al

Set Sync Manager period.

Set one of 1000000 (1ms), 2000000 (2ms), 4000000 (4ms), 8000000 (8ms), 10000000
(10ms). If set other value, it will show E-810 (Abnormal protection of synchronization
cycle setting).

03h Shift time | 0~4294967295 | U2 | w [ NO| Al
Offset time.
04h Sync modes supported | 0~65535 | uUl6 | 1o | NO | Al

Set the supported synchronization type.

BITO:FreeRun mode supported
0:not supported; 1:FreeRun mode supported
This servo driver is set to 1.

BIT1:SM synchronization mode supported
0:not supported; 1:SM2 event synchronization supported
This servo driver is set to 1.

BIT4-2:DC synchronization mode supported
000b:not supported
001b:DC sync0 event supported
This servo driver is set to 001b.

BIT6-5: output offset supported
00b:not supported
01b:local clock offset supported
This servo driver is set to 00b.

BIT15-7:Reserved

1C32 | 05h Minimum cycle time | 0~4294967295 | U32 | ro | NO | Al
The minimum value of the communication cycle that can be set.
06h Calc and copy time | 0~4294967295 | U32 | ro | NO | Al

From SM2 event, SYNCO event to ESC read completion time.
This time can also be extended when there is a deviation in the signal.

08h Command | 0~65535 | U6 | ro | NO | Al
Not support

09h Delay time | 0~4294967295 | U32 | ro | NO | Al
Not support

0Ah SyncO cycle time | 0~4294967295 | Ul6 | ro | NO | Al

When DC SYNCO (1C32h-01h=02h), ESC register 09A0h value is set.
Except DC SYNCO, please set to 0.

0Bh Cycle time too small | 0~65535 | Ul6 | ro | NO | Al
Not support

0Ch SM-event missed | 0~65535 | ul6e | ro | NO | Al
Not support

0Dh Shift time too short | 0~65535 | ul6e | ro | NO | Al

Not support




Index | Sub-Index Name / Description | Range DateType | Access |PDO | Op-mode
0Eh RxPDO toggle failed | 0~65535 Ul6 | rw | NO | Al

Not support
20h Sync error | 0~1 | BOOL | ro | NO | Al

Sync error

This setting value is a reference value, not a guaranteed value.

Sync manager 3 synchronization (1C33h)

Index |Sub-Index Name/Description Range DateType Access PDO | Op-mode
1C33h |00h Number of entries 0~20h U8 o NO All
Represents the subindexes for this object. The value is fixed at 20h.
01h Sync mode | 0-65535 | Ule | w | NO | Al
Set Sync Manager 3 synchronization mode.
00h:FreeRun (not synchronized)
01h:SM2 (synchronized with SM 2 Event)
02h:DC SYNCO (synchronized with Sync0O Event)
02h Cycle time | 0~4294967295 | U32 | rw | NO | Al
Set Sync Manager period.
Set one of the 1000000(1ms), 2000000(2ms), 4000000(4ms), 8000000(8ms),
10000000(10ms). If set other value, it will show E-810 (Abnormal protection of
synchronization cycle setting).
03h Shift time | 0~4294967295 |  U32 | rw | NO | Al
Offset time
04h Sync modes supported | 0~65535 | Ul6 | ro | NO | Al
Set the supported synchronization type.
BITO: FreeRun mode supported
0:not supported; 1:FreeRun mode supported
This servo driver is set to 1.
BIT1:SM synchronization mode supported
0:not supported; 1:SM2 event synchronization supported
This servo driver is set to 1.
BIT4-2:DC synchronization mode supported
000b:not supported
001b:DC sync0 event supported
This servo driver is set to 001b.
IBIT6-5:0output offset supported
00b:not supported
01b:local clock offset supported
This servo driver is set to 00Db.
BIT15-7:Reserved
1C33h  [05h Minimum cycle time | 0~4294967295 | U32 | ro | NO | Al
The minimum value of the communication cycle that can be set.
06h Calc and copy time | 0~4294967295 | U32 | ro | NO | Al
From SM2 event, SYNCO event to ESC read completion time.
This time can also be extended when there is a deviation in the signal.
08h Command |  0-65535 | Ul6 | ro | NO | Al
INot support
09h Delay time | 0~4294967295 | U32 | ro | NO | Al
INot support
0Ah SyncO cycle time | 0~4294967295 | Ul6 | ro | NO | Al
The same value to 1C32h-0Ah.
0Bh Cycletime toosmall |  0~65535 | Ul6 | ro | NO [ Al
INot support
0Ch SM-event missed | 0~65535 | Ule | ro | NO | Al
INot support
0Dh Shift time tooshort |  0~65535 | Ul6 | ro | NO | Al
INot support
OEh RxPDO toggle failed |  0~65535 | Ul6 | w | NO | Al




Index |Sub-Index Name/Description | Range | DateType | Access | PDO |Op—mode
INot support
20h Sync error | 0~1 | BOOL | ro | NO | Al
Sync error

This setting value is a reference value, not a guaranteed value.

1)DC (SYNCO event synchronization)

Synchronization method

Features

Based on the time of the first axis

other slave stations

synchronize time information of

High-precision

Compensation treatment shall be carried out at

the main station side

The specification of DC synchronous mode in this servo driver is as follows:

Sync0

event
I 1C32h: sub02h ( cycle time)

| SyncO cycle time [rw]
(address: 09A0h~09A3h)

[rw]

SyncO
event

I
Frame :

ol

MSyncOF|Input Latch

1C32h: sub0Sh (Minimum cycle time) [ro]

|
__1C32h: sub03h ( shift time) [rw] |
|
|

Input Latch

product)

1C32h: sub03h ( shift time) [ro] |
‘_ From SYNCO to outputValid (Fixed at this,

/'—’IF'l

User shift time This product does no

L : correspond to (=0)

2)SM2 (SM2 event synchronization)

|
Output Valid
I L '

| 1C32h: sub0%h (Delay time) [ro]

1C32h: sub06h (Calc and copy time) [rol

1C33h:: sub06h (Calc and copy time) [ro

|

—_—— e &

Synchronization method

Features

Synchronize with RxPDO | No transmission delay compensation accuracy

receiving time difference

Ensure the transmission time at the upper device
side (special hardware, etc.)

The specification of SM2 synchronous mode in this servo driver is as follows:




SM2 SM2
event event

1C32h: sub02h ( cycletime) [rw] I Frame | |

i ol

1C32h: sub05h (Minimum cycle time) [rol |

Y Y

|
_1C32h: sub03h ( shift time) [rw] I
MSM2%Input Latch |

|
|
|
|
|
|
|
|
|_‘ User shift time This product does not
I correspond to (=0)

1C33h:1 sub06h (Calc and copy time) [ro]

Input Latch

1C32h: sub03h ( shift time) [ro] |

’_ From SM2 to outputValid (Fixed atthis |
product) :

|

|

<—>| \Output Valid
I_ |
| L 1C32h: sub0%h (Delay time) [rol
1C32h: sub06h (Calc and copy time) [rol



8.3 Servo parameter area (0x2000~0x2FFF)

8.3.1 Object list

The object of 2000h — SFFFh is distributed servo parameters. (servo parameter please refer to appendix of this
manual).

Index Sub-index Name Index Sub-index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
Index Sub-index Name Index Sub-index Name
3000h 00h U0-00 3100h 00h U1-00
3001h 00h U0-01 3101h 00h U1-01
3002h 00h U0-02
3061h 00h U0-97
Index Sub-index Name
4000h 00h F0-00
4106h 00h F1-06

Index | Sub-index Name Unit Data range | Data type | Flag | PDO

Encode Single turn Position -2147483648
5000h 00h - 2147483647 132 ro | TxPDO
Encode MultRevolutions -2147483648~
5001h 00h - 2147483647 132 ro | TxPDO




Index | Sub-index Name Unit Data range

Data type

Flag

PDO

5000h 00h E/In(:geSWnch Deceleration i 065535

uleé

RxPDO

8.3.2 Object overview

For example: P1-04, EtherCAT distributes to 2104h.
P3-10, EtherCAT distributes to 230Ah.

12-15bit : 2 represents servo parameter area
8-11 bit : 0-F represents group P number
0-7 bit : 00-FF represents parameters in group P




8.4 Driver Profile area(0x6000~0x6FFF)
8.4.1 Object list

Index Sub-index
603Fh 00h Abort connection option code
6040h 00h Control word
6041h 00h Status word
605Ah 00h Quick stop option code
605Bh 00h Shutdown option code
605Bh 00h Disable operation option code
605Bh 00h Halt option code
605Eh 00h Fault reaction option code
6060h 00h Modes of operation
6061h 00h Modes of operation display
6062h 00h Position demand value
6063h 00h Position actual internal value
6064h 00h Position actual value
6065h 00h Following error window
6066h 00h Following error time out
6067h 00h Position window
6068h 00h Position window time
6069h 00h Velocity sensor actual value
606Bh 00h Velocity demand value
606Ch 00h Velocity actual value
606Dh 00h Velocity window
606Eh 00h Velocity window time
606Fh 00h Velocity threshold
6070h 00h Velocity threshold time
6071h 00h Target torque
6072h 00h Max torque
6073h 00h Max current
6074h 00h Torque demand
6075h 00h Motor rated current
6076h 00h Motor rated torque
6077h 00h Torque actual value
6078h 00h Current actual value
6079 00h DC link circuit voltage
607Ah 00h Target position
- Position rang limit

00h Number of entries
607Bh 01h Min position range limit

02h Max position range limit
607Ch 00h Home offset

- Software position limit

00h Number of entries
607Dh 01h Min position limit

02h Max position limit
606Eh 00h Polarity
607Fh 00h Max Profile velocity
6080h 00h Max motor speed
6081h 00h Profile velocity
6082h 00h End velocity
6083h 00h Profile acceleration
6084h 00h Profile deceleration
6085h 00h Quick stop deceleration
6086h 00h Motion profile type




Index Sub-index Name
6087h 00h Torque slope
6088h 00h Torque profile type
- Position encoder resolution
00h Number of entries
608Fh 01h Encoder increments
02h Motor revolutions
- Gear ratio
00h Number of entries
6091h 0lh Motor revolutions
02h Shaft revolutions
- Feed constant
00h Number of entries
6092h 01h Feed
02h Shaft revolutions
6098h 00h Homing method
- Homing speeds
h 00h Number of entries
6099 01h Speed during search for switch
02h Speed during search for zero
609Ah 00h Homing acceleration
60A3h 00h Profile jerk use
- Profile jerk
00h Number of entries
60A4h 01h Profile jerkl
02h Profile jerk2
60B0h 00h Position offset
60B1h 00h Velocity offset
60B2h 00h Torque offset
60B8h 00h Touch probe function
60B%h 00h Touch probe status
60BAh 00h Touch probe posl pos value
60BBh 00h Touch probe pos]1 neg value
60BCh 00h Touch probe pos2 pos value
60BDh 00h Touch probe pos2 neg value
- Interpolation time period
00h Number of entries
60C2h 0lh Interpolation time period value
02h Interpolation time index
60C5h 00h Max acceleration
60C6h 00h Max deceleration
- Supported Homing method
00h Number of entries
60E3h 0lh 1st supported Homing method
20h 32nd supported Homing method
60F2h 00h Positioning option code
60F4h 00h Following error actual value
60FAh 00h Control effort
60FCh 00h Position demand internal value
60FDh 00h Digital inputs
- Digital outputs
00h Number of entries
60FEh 0lh Physical outputs
02 Bit mask
60FEh 00h Target velocity
6502h 00h Supported drive modes




8.4.2 PDS(Power Drive Systems)specification

According to the user command or abnormal detection, the state transition of the PDS associated with the power
control of the servo driver is defined as follows.

Power off or reset

* 0: After the control power is

put_in (Auto skip 0)

Not ready to switch on
(Initialization Not state )

l 1: After initialization end (Autol

Ready to switch on
(Main power
OFF)

—

|
I
|
1
|
1
I
I
I
I
I
I
I
I
I
I
I
|
I
|
I
|
I
|
I
|
I
I
I
I
I
I
I
I
I
I
|
I
|
I
|
1
|
I
|
1

skip 1)
SWitCh on 15: fault reset
> Disabled Fault
> (Initialization | g (Alarm state)
completion)
Shutdown: 2 7: disable
voltage

T 77 T 7| 14 Deceleration”
completion

I |

Switched on (auto skip 2)
Disable Disable (Servo ready
voltage: 12 voltage: 10 Or
' ] Servo enable OFF ) Fanl - ‘
Quick stop active A ault r§act10n i
| (decelerating) | ___________emable § | N R L active |
=== operation: 5: disable (decelerating) |,
: operation i
: 16: enable - ) :
| Operation Operation enabled === | | :
! . (Servo startup) 13: error occurs I
: 11: quick stop 9: disable voltage :
I
|
I
|
I
|
I
|

After migrating to Operation enabled, please increase the time to more than 100ms and input the action command.
The following table shows the PDS state migration events (migration conditions) and actions during migration.
For the migration of PDS, the status migration is performed at the same time as the handshake is obtained
(through 6041h: Statusword, confirm the status has been converted, and then send the next migration instruction).

PDS conversion Event Action
0 After the power supply is put into operation, or after | After the power supply is put
. the application layer is reset, it will automatically | into operation, or after the
Auto skip 0 ) L . o
migrate. application layer is reset, it will
automatically migrate.
1 . Automatic conversion after initialization. Communications are
Auto skip 1 .
established.
2 Shut down The condition of receiving the Shutdown instruction. | Nothing special
3 Switch on Whe:n. the power supply is on, the condition of Nothing special
receiving the Switch on command.
4 The condition of receiving the Enable operation | The driver function is effective.
Enable operation | instruction. In addition, all previous Set
point data are cleared.
5 Disable operation The copdltlon of receiving the Disable operation Invalid driver function.
mstruction.




6 When the power supply is on, the condition of

Shutdown receiving Shutdown command. Nothing special
Check out the condition of the power supply is off.
7 the condition of receiving Disable voltage
instruction.
Disable voltage the condition of receiving Quick stop instruction. Nothing special

When ESM status is PreOP, SafeOP, OP, the
condition of migrating to Init.

8 When the power supply is on, the condition of

Shutd L. . . Driver function is invalid
utdown receiving the Shutdown instruction. river function 1s mvat

9 The condition of receiving the Disable voltage

Disable voltage Driver function is invalid
command.

10 The condition of receiving the Disable voltage
command.

Disable voltage The condition of receiving the Quick stop command. | Nothing special
When ESM status is PreOP, SafeOP, OP, the
condition of migrating to Init.

11 | Quick stop The condition of receiving Quick stop command. Execute Quick stop function.

12 When Quick stop selected code is 1, 2, 3 and the
condition of Quick stop action completion.

When Quick stop code is 5, 6, 7, and the action of
Quick stop is completed, the condition of receiving
Disable voltage command.

Check out the condition of power OFF.

Disable voltage Driver function is invalid.

13 | Error occurs Abnormal detection. Execute Fault reaction function.
14 After the abnormal detection and deceleration
Auto skip 2 processing is completed, it will be migrated | Driver function is invalid.
automatically.
15 After the removal of abnormal factors, the condition | The fault factor does not exist,
Fault reset of receiving the Fault reset instruction. Excute the reset of the Fault
state.
16 When Quick stop selected code is 5, 6, 7, the

Driver function is effective.

Enable operation o o .
P condition of receiving Enable operation command.

8.4.3 Controlword (6040h)

The command to control the slave station (servo driver) such as PDS status migration is set through 6040h
(control word).

Index | Sub-index Name Range Data type Access PDO Op-mode
6040h 00h Controlword 0~65535 Ul6 w RxPDO All
Set the servo driver control command for PDS status conversion.
Bit information
15 | 14 [ 13 | 12 | 11 [ 10 9 8
R oms h
7 6 | 5 | 4 3 2 1 0
fr R €0 qs ev N
r = reserved(not corresponded) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
bits of the controlword
Command bit7 bit3 bit2 bitl bit0 PDS.
Fault reset Enable quick Enable Switch conversion
operation stop voltage on
Shutdown 0 - 1 1 0 2,6,8




Switch on 0 0 1 1 1 3
Switch on + 0 1 1 1 1 3+4
Enable operation

Enable operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
Quick stop 0 - 0 1 - 7,10,11
Disable operation 0 0 1 1 1 5
Fault reset 0->1 - - - - 13

(D Bit logic of quick stop command is effective under 0.

Please note that other bit logic and the opposite actions are performed.

(2) Bit8 (halt): When it is 1, motor decelerating and stop are performed through 605Dh (Halt select code)

After the pause, the enable must be turned off to restart the action.

(3) Bit9, 6-4 (operation mode specific):

The following shows the change of OMS bit inherent in the control mode (OP mode). (for details, please refer to
the chapter of related objects of each control mode.)

Op-mode Bit9 Bit6 Bit5 Bit4

pp change on set-point absolute / relative change set immediately new set-point

pv - - - -

tq - - - -

hm - - - start homing

csp - - - -

csv - - - -

cst - - - -

8.4.4 Statusword (604 1h)

The status confirmation of slave station (servo driver) is carried out by 6041h (status word).

Index | Sub-index Name Range Data type Access PDO Op-mode
6041h | 00h Status word 0~65535 Ul6 ro TxPDO All
Indicates the status of the servo driver.
Bit information
15 | 14 13 | 12 11 10 9 8
r oms ila oms rm r
7 6 5 4 3 2 1 0
w sod gs ve f oe o) rsto
r =reserved (not corresponded) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

Bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switched on/ready to switch on): confirm the
PDS status based on this bit. The following is the relationship between status and related bit.

StatusWord PDS State
xxxx xxxx x0xx 0000 b Not ready to switch on Initialize incompleted state
xxxX xxxx x1xx 0000 b Switch on disabled Initialize completed state
xxxx xxxx x01x 0001 b Ready to switch on Initialize completed state
xxxx xxxx x01x 0011 b Switched on Servo enable OFF/servo ready
xxxx xxxx x01x 0111 b Operation enabled Servo enable ON
xxxx xxxx x00x 0111 b Quick stop active Stop at once
xxxX Xxxx x0xx 1111b Fault reaction active Abnormal (alarm) judgment
xxxX xxxx x0xx 1000 b Fault Abnormal (alarm) state

Bit4 (voltage enabled) = 1: power supply is ON PDS.
Bit5 (quick stop) = 0: PDS receives quick stop request. The bit logic of quick stop is effective under 0. Please note




that other bit logic and the opposite actions are performed.
Bit7 (warning) = 1, warning occurs. When warning, PDS status will not change and motor will continue to

operate.

Bit9 (remote) = O(local), the status that 6040(Controlword) cannot operate.
Bit9 =1(remote), the status that 6040(Controlword) can operate. The ESM state changes to 1 when the state
transforms above PreOP.
Below bit13,12,10 (operation mode specific): change of OMS bit inherent in control mode. (for details, please
refer to the chapter of related objects of each control mode.)

Op-mode Bitl3 Bitl2 Bit10
pp following error set-point acknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

Bitl1(internal limit active): the main reason for the internal limit is that the bitl1 (internal limit active) of 6041h
(status word) changes to 1.
Bitl5,14(reserved): This bit is not used (fixed 0).

8.5 Control mode setting
8.5.1 Supported drive modes (6502h)

This servo driver can confirm the supported modes of operation according to 6502h (supported drive modes).

Index | Sub-index Name / Description Range Data type Access PDO | Op-mode
6502h | 00h Supported drive modes | 0~4294967295 U32 ro TxPDO All
supported control mode (Mode of operation).
When the value is 1, it represents the supported mode in this mode.
Bit information
31...16 15...10 9 8
r r cst CcSV
0 0 1 1
7 6 5 4 3 2 1 0
csp r hm r tq pv r pp
1 0 1 0 1 1 0 1
Bit Mode of operation Abbr. | Corresponding
0 | Profile position mode (Profile position control mode) pp YES
2 | Profile velocity mode(Profile speed control mode) pv YES
3 | Torque profile mode(Profile torque control mode) tq YES
5 | Homing mode(origin reset position mode) hm YES
7 | Cyclic synchronous position mode(Cyclic position control | csp YES
mode)
8 | Cyclic synchronous velocity mode(Cyclic speed control | csv YES
mode)
9 | Cyclic synchronous torque mode (Cyclic torque control | cst YES
mode)
8.5.2 Modes of operation(6060h)
Set the control mode through 6060h (Modes of operation).
Index | Sub-index Name/Description Range DateType Access PDO Op-mode
6060h | 00h Mode of operation -128~127 18 ™w RxPDO All




Set the control mode of servo driver.
Non corresponding control mode setting is inhibited.

bit Mode of operation Abbr. | Corresponding
-128~ | Reserved - -
-1
0 No mode changed/No mode assigned - -
(no control mode changedno control mode
distribution)
1 Profile position mode (Profile position control mode) | pp YES
3 Profile velocity mode (Profile speed control mode) pv YES
4 Torque profile mode (Profile torque control mode) tq YES
6 Homing mode (origin reset position mode) hm YES
8 Cyclic synchronous position mode (Cyclic position | csp YES
control mode)
9 Cyclic synchronous velocity mode (Cyclic speed | csv YES
control mode)
10 Cyclic synchronous torque mode(Cyclic torque | cst YES
control mode)
11~127 | Reserved - -

Because 6060h (modes of operation) is default = (no mode change / no mode assigned), please set the control
mode value to be used after the power is put into operation. When the set value of 6060h is 0 and the set value of
6061h is 0, if the PDS state is migrated to Operation enabled, E-881 (control mode setting fault protection) occurs.
After the initial state of 6060h = 0 (no mode assigned) is transferred to the supported control mode (PP, PV, TQ,
HM, CSP, CSV, CST), set 6060h = 0 is seemed as "no mode changed", and the control mode can not be switched.
(keep the previous control mode).

8.5.3 Modes of operation display(6061h)

The confirmation of the control mode inside the servo driver is performed according to 6061h (modes of operation
display). After 6060h (modes of operation) is set, please confirm whether it is feasible to set this object action
through detection.

Index | Sub-index Name/Description Range DateType Access PDO Op-mode
6061h | 00h Mode of operation display -128~127 18 ro TxPDO All
The current control mode.
bit Mode of operation Abbr. | Corresponding
-128~ | Reserved - -
-1
0 No mode changed/No mode assigned - -
(no control mode changedno control mode
distribution)
1 Profile position mode (Profile position control mode) pp YES
3 Profile velocity mode (Profile speed control mode) pv YES
4 Torque profile mode (Profile torque control mode) tq YES
6 Homing mode (origin reset position mode) hm YES
8 Cyclic synchronous position mode (Cyclic position | csp YES
control mode)
9 Cyclic synchronous velocity mode (Cyclic speed | csv YES
control mode)
10 Cyclic synchronous torque mode (Cyclic torque | cst YES
control mode)
11~127 | Reserved - -




9 Servo gain adjustment

9.1 Overview of servo gain adjustment

9.1.1 Overview and process

The servo driver needs to drive the motor as fast and accurately as possible to track the instructions from the upper
computer or internal settings. In order to meet this requirement, the servo gain must be adjusted reasonably.

Servo gain factory value is adaptive mode, but different machines have different requirements for servo
responsiveness; the following figure is the basic process of gain adjustment, please adjust according to the current
machine status and operation conditions.

[ Start adjusting /

T

’ Quick adjustment

a

At you satisfied with YES >
~ rgsponsivene§s?//* ]

—

l/ NO

Automatic adjustment (external command
adjustment or internal command adjustment)

|

A® yousatisfied with___ 15> >

- the adjustment results?

NO

Manual adjustment for gain fine adjustment (use
—> mechanical characteristic analysis when
encountering vibration)

NO _Ate &bu satisfied with
~the adjustment results?

YES

| Finished



9.1.2 Differences between these adjustment modes

Adjustment modes are divided into adaptive and auto-tuning, and their control algorithms and parameters are

independent. Among them, the auto-tuning mode is divided into three functions: fast adjustment, automatic

adjustment and manual adjustment. The three functions are the same in essence but different in implementation.

Refer to the corresponding chapters of each function.

Mode Type Parameters | Rigidity | Responsiveness Related parameters
P2-05 adaptive speed loop gain
P2-10 adaptive speed loop integral
. Automatic _ . P2-11 adaptive position loop gain
Adaptive adaptation P2-01.0=1 | Middle 150ms P2-07 adaptive inertia ratio
P2-08 adaptive speed observer gain
P2-12 adaptive stable max inertia ratio
Fast ) P0-07 First inertia ratio
adjustment High 10~50ms  |p1_00 Speed loop gain
Automatic P1-01 Speed loop integral
Auto-tuning | o oo | P2-01.0=0 High 10ms P1-02 Position loop gain
! I - P2-35 Torque instruction filtering time
Manua Hioh | Determined by leonstant 1
adjusting s parameters  p>_49 Model loop gain




9.2 Rotary inertia presumption

9.2.1 Overview

Rotational inertia estimation is the function of automatic operation (forward and reverse) in the driver and
estimate the load inertia in operation.

Rotational inertia ratio (the ratio of load inertia to motor rotor inertia) is a benchmark parameter for gain
adjustment, and it must be set to the correct value as far as possible.

Parameter Meaning ]s):t{?;l;t Unit Setting range | Modification | Effective
P0-07 First inertia ratio 500 % 0~50000 anytime At once

9.2.2 Notes

Occasions where inertia cannot be presumed
¢  Mechanical systems can only operate in one direction

The occasion where inertia presumption is easy to fail
¢  Excessive load moment of inertia
¢ The running range is narrow and the travel is less than 0.5 circles.
¢ The moment of inertia varies greatly during operation.
¢  Mechanical rigidity is low and vibration occurs when inertia is presumed.

Notes of inertia presumption
¢ Since both directions are rotatable within the set range of movement, please confirm the range or

direction of movement; and ensure that the load runs in a safe journey.

¢  If the presumed inertia under default parameters runs jitter, indicating that the present load inertia is too
large. It is also possible to set the initial inertia to about twice the current one and execute again under
larger loads.

¢ Driver inertia ratio recognition upper limit is 500 times (parameter upper limit is 20000). If the
estimated inertia ratio is exactly 20000, it means that the inertia ratio has reached the upper limit and
can not be used, please replace the motor with larger rotor inertia.

Other notes
& At present, the inertia switching function is not supported, and the second inertia ratio is invalid.
¢ The inertia ratio upper limit changes to 500 times for the driver firmware 3700 and higher version
(parameter upper limit value is 50000).

9.2.3 Operation tool

The presumptive tools of load moment of inertia are driver panel and XinjeServo software.

Operation tool Description
Driver panel Driver firmware needs version 4200
XinjeServo software All versions of software supported

Note: driver firmware version can be checked through U2-07.

9.2.4 Operation steps

Estimate the inertia through the driver panel

1. Parameter setting

Parameter Setting Defgult Unit Range Modification | Effective
setting
Inertia configured . .
P2-15 trip 100 0.01 circle 1~300 Anytime At once




P2-17

Inertia
identification and
internal
instruction
auto-tuning max
speed

Ipm

0~65535

Anytime

At once

P2-18

Inertia
1dentification
initial inertia ratio

500

%

1~20000

Anytime

At once

The recommended parameters of P2-17 are 500rpm or more. Low instruction speed will lead to inaccurate
identification of inertia ratio.

2. Execute the inertia identification

Before inertia identification, please confirm the direction of servo rotation by using F1-00 jog motion function.

Initial direction of servo operation is determined by INC or DEC at the beginning of inertia identification.

Servo entering parameter FO-07 in BB state:

Press ENTER, servo is enabled:

Press INC or DEC to run forward or reverse (select one of them):

or

At this point, start action, under the condition of P0-05 = 0 (initial positive direction), if press INC, then turn

forward and then reverse; if press DEC, turn reverse and then forward. If the inertia identification is successful,

the load inertia ratio is prompted and written to PO-07 automatically after several forward and reverse operations.

If the inertia identification error occurs, the error code will be displayed. Press STA/ESC key to exit the panel

inertia identification operation.

B Alarm for inertia identification of panel

Ef)r(;)er Meaning Reasons and solutions Reasons
@Initial inertia is too small; in adaptive mode, switch to
large inertia mode P2-03.3=1 or the initial inertia of
inertia identification P2-18 set to 2 times of the present | Initial inertia too
Motor torque value. . . . o small;  Maximum
Err-1 . (2)The maximum speed is too high (P2-17), but it is | speed too large;
saturation recommended not to be less than 500 rpm. Low | Torque limit too
instruction speed will lead to inaccurate identification of | small
inertia ratio.
(3)Torque limit too small (P3-28/29)
(DThe maximum speed limit is too small (P2-17), but it is
recommended not to be less than 500 rpm. Low | The maximum
instruction speed will lead to inaccurate identification of | speed limit is too
Value error is too | inertia ratio. small;

Err-2 large when | (2)The presumed inertia trip is too small. It is suggested | the travel is too
calculating the | that the minimum for P2-15 should no be less than 50 (0.5 | small; the friction
inertia cycles). If the trip is too small, the identification of inertia | of the mechanism is

ratio will be inaccurate. too large;
(3)mechanism friction too large the overrun occurs
(4)overshoot

Err-3 Driver internal trip | (1)The presumed inertia trip is too small. It is suggested Contact us

calculation error

that the minimum for P2-15 should no be less than 50 (0.5




cycles). If the trip is too small, the identification of inertia
ratio will be inaccurate.

Unrestrained
Err-5 Vibration in the Unhandled vibration occurs Unhagdled
Process of Inertia vibration occurs
Identification
Driver is not | (1)Enable have been opened. P5-20 can be set to 0 first Will occur when
Err-6 currently in BB | (2)When the driver alarms, it will appear. Press ESC key | enable is turned on
state to exit the auto-tuning interface to see if there is an alarm. | or driver has alarm
The driver alarms in | Driver has alarm, press ESC key to exit the auto-tuning
Err-7 the  process  of | interface, check the alarm code, first solve the alarm and | Driver has alarm

inertia identification

then make inertia estimation.

Estimate the inertia through XinJeServo software

1. Click “Gain adjustment---Self tuning” on the main interface of XinjeServo

2. Choose [Jog configuration] or [Manual setting]

Self-updating x

1. Set the Limit Pesition 2, sute—tuning Setting 3. Auto—tuning Automati *|*

Stepl— Select travel configuration, configure the trip

Fut_nas TETUEY

UST1RANETIUOD Bof

Stepl-1

Number of stroke cycles:!-00 =
Stepl-2

Novement directien: @Forward

O Reverse

0):4

500

i

100

i

OK

to configure the trip.

Self-updating *

1. 8et the Limit Position 2. Auto—tuning Setting 3. Auto—tuning Automati® |

Stepl— Select travel configuration,

EUT1188 TETUEY

configure the trip

Stepl-1
Limit Fositen Spesd: Enable
0 oK
o K
1]
RY Fif
500 =
100 z
0K

3. Auto-tuning configuration setting




7H self-updating >

1. Set the Limit Position iZ. Auto—tuning Setting: 3. Auto—tuning Automati | *
Step3 - Inertia setting

Inertia Status: Inertia identification
Initial inertia: (300 S
Max Speed: 300

Speed Loop Gain: 300

Ak

()4

o instruction auto—tuming(ne inertia identification
Rapid positioninglcontrel overshoot)
Screw

300

OE

4. Click OK, Start to estimate inertia.

1. Set the Limit Position 2. duto—tuning Setting 3. Auto—tuning Automati 4| *
Step3 - Inertia setting

Inertia Status: Inertia identification

Initial inertia: 900

-
-

Max Speed: 300

Speed Loop Galn: Tips %

it e 0K
Inertia identification success!
Inertia value: 3298

Entification

500

(8]4

Note:

(1) If the auto-tuning interface is closed directly, the driver only configures inertia ratio parameters.
(2) The detailed steps of XinJeServo's presumptive inertia refer to XinJeServo's help document.



9.3 Fast adjustment

9.3.1 Overview

Fast adjustment needs to set the moment of inertia of load first, then turn off the adaptive function. If the inertia
does not match, it will cause oscillation alarm. Servo firmware version 3640 and later versions support this
function, and the version is viewed through U2-07. Fast adjustment of gain parameters belongs to auto-tuning
mode.

9.3.2 Fast adjustment steps

1. Estimate the load inertia through servo driver panel or XinJeServo software, refer to chapter 9.2 Rotary inertia

presumption;
2. Set the rigidity level P0-04

Note: P2-01.0 is the first bit of P2-01
P2-01=n.0010

P2-01.0

9.3.3 Rigidity level corresponding gain parameters

The rigidity level should be set according to the actual load. The larger the P0-04 value, the greater the servo gain.
If there is vibration in the process of increasing the rigidity level, it is not suitable to continue to increase. If
vibration suppression is used to eliminate vibration, it can try to continue to increase. The following is the
recommended rigidity level of the load for reference.

Supports three types of rigidity levels, selected through P6-00.0:

(1) P6-00.0=0: Standard mode [default]
Rigid level P0-04, associated with 4 parameters, P1-00, P1-01, P1-02, P2-35;

(2) P6-00.0=1: Positioning mode, also known as soft mode
By balancing responsiveness and using gain switching, the overshoot at the end of positioning is minimized, with
a rigidity level of P0-04 and associated with 7 parameters, P1-00, P1-01, P1-02, P2-35, P1-05, P1-06, P1-07. Bind
to force gain switching, P1-14=0x00A1;

(3) P6-00.0=2: Quick positioning mode
Enable model loop and disturbance observer Dob, rigidity level P0-04, associate 5 parameters, P1-00, P1-01,
P1-02, P2-35, P2-49. Forcefully bind P2-00.0 and P2-41 of the disturbance observer Dob, as well as P2-47.0 and
P2-49 of the model loop.

Rigid level table for standard mode (P6-00.0=0)

. . Speed loop integral . . Torque.com.mand
Rigid grade Speed loop gain time constant Position loop gain filtering time
P0-04 P1-00 P1-01 P1-02 constant 1

P2-35

0 15 50000 24 1326

1 20 39789 32 995

2 25 31831 40 796

3 30 26526 48 663

4 35 22736 56 568

5 45 17684 72 442

6 60 13263 96 332

7 75 10610 120 265

8 90 8842 144 221

9 110 7234 176 181

10 140 5684 224 142

11 180 4421 288 111

12 250 3183 400 80

13 300 2653 480 66




- . Speed loop integral . . Torque-com-mand
Rigid grade Speed loop gain time constant Position loop gain filtering time
P0-04 P1-00 P1-01 P1-02 constant 1
P2-35
14 350 2274 560 57
15 400 1989 640 50
16 500 1592 800 40
17 600 1326 960 33
18 750 1061 1200 27
19 900 884 1440 22
20 1150 692 1840 17
21 1400 568 2240 14
22 1700 468 2720 12
23 2100 379 3360 9
24 2500 318 4000 8
25 2800 284 4480 7
26 3100 257 4960 6
27 3400 234 5440 6
28 3700 215 5920 5
29 4000 199 6400 5
30 4500 177 7200 5
31 5000 159 8000 5
32 5500 145 8800 3
33 6000 133 9600 3
34 6500 123 10400 3
35 7000 114 11200 0
36 7500 106 12000 0
37 8000 100 12800 0
38 8500 94 13600 0
39 9000 88 14400 0
40 9500 84 15200 0
41 10000 80 16000 0

Rigid level table for positioning mode (P6-00.0=1)

Rigid S50 .Speed lqop Position cgrii?ll;ﬁd Second Secoqd HI59%0 Secpp d
grade loqp sl dting loop gain | filtering time | speed loop l.oop it position
P0-04 gain constant P1-02 constant 1 | gain P1-05 time constant | loop gain
P1-00 P1-01 P2.35 P1-06 P1-07
0 15 50000 24 1326 15 51200 40
1 20 39789 32 995 20 51200 48
2 25 31831 40 796 25 51200 56
3 30 26526 48 663 30 51200 72
4 35 22736 56 568 35 51200 96
5 45 17684 72 442 45 51200 120
6 60 13263 96 332 60 51200 144
7 75 10610 120 265 75 51200 176
8 90 8842 144 221 90 51200 224
9 110 7234 176 181 110 51200 288
10 140 5684 224 142 140 51200 400
11 180 4421 288 111 180 51200 480
12 250 3183 400 80 250 51200 560
13 300 2653 480 66 300 51200 640
14 350 2274 560 57 350 51200 800
15 400 1989 640 50 400 51200 960
16 500 1592 800 40 500 51200 1200
17 600 1326 960 33 600 51200 1440




Rigid Slpeed -Speed 1°.°p Position cgr(r)ll;?ll;fld Second Secoqd Speed Sec_qn @
grade oop integral time loop gain| filtering time |speed loop 1.00p integral | p osition
PO-04 gain constant P1-02 constant 1 gain P1-05 time constant | loop gain
P1-00 P1-01 P2.35 P1-06 P1-07
18 750 1061 1200 27 750 51200 1840
19 900 884 1440 22 900 51200 2240
20 1150 692 1840 17 1150 51200 2720
21 1400 568 2240 14 1400 51200 3360
22 1700 468 2720 12 1700 51200 4000
23 2100 379 3360 9 2100 51200 4480
24 2500 318 4000 8 2500 51200 4960
25 2800 284 4480 7 2800 51200 5440
26 3100 257 4960 6 3100 51200 5920
27 3400 234 5440 6 3400 51200 6400
28 3700 215 5920 5 3700 51200 7200
29 4000 199 6400 5 4000 51200 8000
30 4500 177 7200 5 4500 51200 8000
31 5000 160 8000 5 5000 51200 8000
32 5500 145 8800 3 5500 51200 8000
33 6000 133 9600 3 6000 51200 8000
34 6500 123 10400 3 6500 51200 8000
35 7000 114 11200 0 7000 51200 8000
36 7500 106 12000 0 7500 51200 8000
37 8000 100 12800 0 8000 51200 8000
38 8500 94 13600 0 8500 51200 8000
39 9000 88 14400 0 9000 51200 8000
40 9500 84 15200 0 9500 51200 8000
41 10000 80 16000 0 10000 51200 8000
Fast positioning mode rigidity level table (P6-00.0=2)
Speed loop o eigee
Rigid grade Sp eed. e integral time Pos1t1op e corpmar}d Model loop
P0-04 gan constant gam liseishags e gain P2-49
P1-00 P1-01 P1-02 constant 1
P2-35
0 71 50000 24 20 24
1 80 39789 32 20 32
2 89 31831 40 20 40
3 100 26526 48 20 48
4 112 22736 56 20 56
5 125 17684 72 20 72
6 140 13263 96 20 96
7 157 10610 120 20 120
8 176 8842 144 20 144
9 198 7234 176 20 176
10 221 5684 224 20 224
11 248 4421 288 20 288
12 278 3183 400 20 400
13 311 2653 480 20 480
14 349 2274 560 20 560
15 390 1989 640 20 640
16 437 1592 800 20 800
17 490 1326 960 20 960
18 549 1061 1200 20 1200
19 615 884 1440 20 1440
20 689 692 1840 20 1840




Speed loop o eigee
Rigid grade Sp eed. e integral time Pos1t1qn e corpmar}d Model loop
P0-04 gain constant gain liseishags e gain P2-49
P1-00 P1-01 P1-02 constant 1
P2-35
21 771 568 2240 20 2240
22 864 468 2720 20 2720
23 968 379 3360 20 3360
24 1084 318 4000 8 4000
25 1214 284 4480 7 4480
26 1360 257 4960 6 4960
27 1523 234 5440 6 5440
28 1705 215 5920 5 5920
29 1910 199 6400 5 6400
30 2139 177 7200 5 7200
31 2396 160 8000 5 8000
32 2684 145 8800 3 -
33 3006 133 9600 3 -
34 3367 211 10400 3 -
35 3771 189 11200 0 -
36 4223 168 12000 0 -
37 4730 150 12800 0 -
38 5298 134 13600 0 -
39 5934 107 14400 0 -
40 6646 95 15200 0 -
41 6646 95 16000 0 -
9.3.4 Notes:
¢ In the fast adjustment mode, the gain parameters corresponding to the rigidity level can be
independently fine tuned.
&  The quick adjustment mode will be configured with a rigid level by default. If the gain does not meet
the mechanical requirements, please gradually increase or decrease the setting.
& To ensure stability, the model loop gain is given relatively small at low rigidity levels. When there are
high response requirements, this parameter value can be increased separately.
¢ When vibration occurs during rapid adjustment, the torque command filter P2-35 can be modified. If

there is no effect, mechanical characteristic analysis can be used to set relevant notch parameters (refer
to 9.7 Vibration Suppression).



9.4 Auto-tuning

9.4.1 Overview

Auto-tuning is divided into internal instruction auto-tuning and external instruction auto-tuning.
Auto-tuning (internal instruction) refers to the function of automatic operation (forward and reverse reciprocating
motion) of servo unit without instructions from the upper device and adjusting according to the mechanical
characteristics in operation.
Auto-tuning (external instruction) is the function of automatically optimizing the operation according to the
instructions from the upper device.
The automatic adjustments are as follows:

¢ Load moment of inertia

¢ Gain parameters (speed loop, position loop, model loop gain)

&  Filter (notch filter, torque instruction filter)

9.4.2 Notes

Untunable occasions
¢  Mechanical systems can only operate in one direction.

Setting the occasion prone to failure
¢ Excessive load moment of inertia
¢ The moment of inertia varies greatly during operation.
¢ Low mechanical rigidity, vibration during operation and failure of detection positioning.
¢  The running distance is less than 0.5 circles.
Preparations before auto-tuning
Use position mode;
Driver in bb status;
Driver without alarm;
The matching of the number of pulses per rotation and the width of positioning completion should be
reasonable.

L 2R 2R 2 2

9.4.3 Operation tools

Internal instruction auto-tuning and external instruction auto-tuning can be executed by driver panel and
XinJeServo software.

Auto-tuning mode Operation tools Limit item
Internal instruction XinJeServo software All the versions support
auto-tuning Driver firmware needs 4200 and higher
external instruction Driver panel versions
auto-tuning

Note: please check the driver firmware version through U2-07.



9.4.4 Internal instruction auto-tuning steps

Driver panel auto-tuning steps
1. The inertia identification is carried out, and the inertia estimation steps please refer to chapter 9.2.4.
2. Enter F0-09, panel display iat-;

3. Press ENTER, panel display iat--; servo is in enabled status right now;
I
1
4. Press INC or DEC, panel display is tune and flashing, enter auto-tuning status.

5. Driver will automatically send pulse instructions, if the auto-tuning is successful, the panel shows done and
flashing.

6. Press STA/ESC to exit internal instruction auto-tuning.

Note: In the process of auto-tuning, press STA/ESC will exit the auto-tuning operation and use the gain
parameters at the exit time. If auto-tuning fails, it is necessary to initialize the driver before auto-tuning again.

B Panel alarm in auto-tuning process

Error code Meaning Reasons
Too large inertia ratio; too weak rigidity of
Err-1 Failure to search for optimal gain mechanism
Please make sure that there is no overrun
Err-2 Overtrip alarm in auto-tuning process and alarm before auto-tuning.
Driver is not in "bb" state at the time of | Please make sure the present status of
Err-6 operation driver.
Err-7 Driver alarmed in auto-tuning process The driver alarm occurs.

XinJeServo software auto-tuning steps
1. Click auto-tuning on the XinJeServo software main interface.
2. Set the auto-tuning trip in jog mode or manually.



Self-updating *

1. Set the Limit Pesition 2, Aute—tuning Setting 3. Aute—tuning Automati *|*

Stepl- Select travel confisuration, confisure the trip

| =
= g Stepl-1
<
g (&
E3 tw Munber of stroke cycles: !-00 =
m |
5|2
| Stepl-2
)
g
= Novement direction: ® Forvard
OReverse
0K
500 2
100 =
[8]:¢

3.Set the auto-tuning interface
E Self-updating X

1. Set the Limit Position 2. #uto—tuning Setting 3. Auto—tuning sutomati *|*

3tep3 - Inertia setting

Inertia Status: Inertia identification
Initial inertia: 900 =
Max Speed: 300

Speed Loop Gain: |300 :

CK

No instruction aute—tuning(ne inertia identification
Rapid positioningfcontrol overshoot)
Sorew

300

0K

4.Click OK to estimate the inertia.




B Self-

1. Set the Linit Position 2. duto—tuning Setting 3. Auto-tuning Automati * | *
Step3 — Inertia setting

Inertia Status: Inertia identification

-
-

Initial inertia: 300

Nax Speed: 300
Speed Loop Gain: Tips %
gt el 0K
Inertia identification success!
i Inertia value: 3298
1 Entification
|
o] a00

0K

5.Set the auto-tuning parameters
Self-updating ped
1. Set the Limit Pesition 2. Aute—tuning Setting 3. Aute—tuning Automati | *
Inertia identification

a00

4p

300

300

4k

0K

Stepd — Tuning parameter conflszuration

Setting Method: No instruction aute—tuning(ne inertia identification v

Mode Setting: Rapid pesiticning(centrol overshoot) w
Load Type: Synchronous belt é b
Max Speed: 300
0K
Auto-tuning Description
mode
Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically
Soft adjusted.
o Make special adjustment for positioning purpose. Besides gain adjustment, the
Fast positioning | model loop gain and notch filter are automatically adjusted.




Fast positioning

In the use of positioning, we should pay attention to adjusting without overshoot.
Besides gain adjustment, the model loop gain and notch filter are automatically

(control :
overshoot) adjusted.
Lo T Description
Synchronous Fit for the adjustment of lower rigidity mechanism such as synchronous belt
belt mechanism.
It is suitable for adjustment of higher rigidity mechanism such as ball screw
Screw rod mechanism. If there is no corresponding mechanism, please choose this type.
Rigid It is suitable for the adjustment of rigid body system and other mechanisms with
connection higher rigidity.

6. Start auto-tuning

Self-updating X

2. Aute-tuning Setting 3. Auto-tuning Automatically: EIZ‘

Default Parameter Aute—tuning Start ‘ ‘ guit ‘

Status Reglster Current State |Update Value ~

lPo-07
B1-00
P1-01
P1-02
Fl1-10
PI=11
Pl=12
P1-33
P2-00.
PZz2-00.
P2-00.
Pz2-00.
P2-01.
PE=0T4
P2-01.
P2=01;
P2-0%.

tuning st

o I o R I e T e o O T I O e I el )

7. Wait for the end of the auto-tuning.



FA Self-updating x

2. duto-tuning Setting 3. Aute—tuning Autematically u_ﬂ
Default Parameter Auto—tuning | Start .
Status Register Current State Tpdate Yalue e
auto-tuning stage Wait for confi... [|PO-0T 3646
F1-00 o6
P1-01 7402
Tips » ||129
0
50

o Auto-tuning success 0
2000

1
0
I e ! 0
1
F2-01.0 0
P2-01.1 1
P2-01.2 0
P2-01.3 0
P2-02. 0 3 ¥

9.4.5 External instruction auto-tuning steps

Driver panel auto-tuning steps
The inertia identification is carried out and the step of inertia estimation please refers to the driver panel inertia
estimation (9.2.4 Operation steps)
Enter parameter F0-08, it will show Eat- (Exteral Refrence Auto-tuning)

_ 1 _

_ 1 1_
Press ENTER, if the enable is not open, the panel displays Son and flickers, waiting for the enabler to open, if the
enabler has been opened, skip this step;

_ _ _
i
Servo enable, the panel displays tune and flickers, enter auto-tuning status.

The upper device starts to send pulse, if the auto-tuning is successful, it displays done and flickers.

I
i
1. Press STA/ESC to exit the external instruction auto-tuning.

Note: in the auto-tuning process, press STA/ESC will exit the auto-tuning, and use the gain parameters at the exit
moment.

B Panel error alarm in auto-tuning process

Error code Meaning Reasons
The inertia ratio is too large; Too weak
rigidity of mechanism

Err-1 Failure to search for optimal gain

(DOverrun/alarm  occurs  during
auto-tuning

(2)External instruction
auto-tuning/Vibration suppression

Please make sure that there is no overrun
Err-2 and alarm before auto-tuning.

Make sure that the enable is not closed




mode: servo shut down the enabler | during auto-tuning
during auto-tuning
Err-3 Current non-position control mode | Please auto-tune in position mode
Err-4 Unclosed adaptive function Set P2-01.0 to 0 before auto-tuning
Err-7 Driver alarm during auto-tuning Driver alarmed
Err-8 .Posm(.)r.ung completion  signal | qp, ¢ instruction interval
instability

XinJe Servo software auto-tuning steps
1. Click auto-tuning on the main interface of XinJeServo software

Self-updating *

1. Bet the Limit Position 2, fute—tuning Setting 3. Aute—tuning Automati *|*

Stepl- Select travel confisuration, confisure the trip

=
= g Stepl-1
<
g (&
Eh_ tw Munber of stroke cycles: !-00 =
m |
5|2
| Stepl-2
)
g
= Novement direction: @ Forvard
OReverse
0K
500 2
100 =
[8]:¢

2. Select jog or manual setting to configure the trip of inertia identification.



Self-updating X
1. Set the Limit Fesition 2. suto—tuning Setting 3. duto—tuning dutomati *|*

Stepl- Select travel confisuratlon, confizure the trip

5 5] Stepl-1
g =
&o Limit Fositon Speed: Enable
n | :
@ (e
o+ EO0
= 1 0 0K
fa i )
g o+
o
2
e 0 53
0
RW W
500 z
[1oo =
QO

3. Set the auto-tuning interface
7 self-updating X

1. Set the Linit Positien 2. duto—tuning Setting =2, futo—tuning Autemati * '
Step3 - Inertla setting

Inertia Status: Inertia identification
Initial inertia: 900 =
Max Speed: 200

Speed Loop Galn: 300 ¢

CK

o instruction auto—timingfne inertia identification
Mode Setting: Rapid pesitiening{centrel evershoot)
Svrichronous belt

300

O

4. Click OK to start the inertia identification.




1. Set the Limit Position 2. dute—tuning Setting 3. Auto—tuning dutomati * | *
Step3 - Inertia setting

Inertia Status: Inertia identification

Initial inertia: 300

-
-

Nax Speed: 200

Speed Loop Galn: Tips %

e F—— 0K
o Inertia identification success! _

Inertia value: 0

1 britification
I
. 300
0K
5. Configure the auto-tuning parameters
Self-updating X

1. Set the Limit Position 2. &uto—tuning Setting 3. fute—tuning Auteomati * | *

Inertia identification

300

4k

200

300 %

0K
Stepd — Tuning parameter confisuration

Setting Method: No instruction auto—tuning_ (no inertia identification =~

Mode Setting: Rapid pesitioninglcentrel evershoot) v
Load Type: Synchronous belt v
Wax Speed: 300
0K
Auto-tuning Description
mode
Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically
Soft adjusted.
Rapid Make special adjustment for positioning purpose. Besides gain adjustment, the model
positioning loop gain and notch filter are automatically adjusted.




Rapid In the use of positioning, we should pay attention to adjusting without overshoot.
positioning | Besides gain adjustment, the model loop gain and notch filter are automatically

(control adjusted.
overshoot)
Load type Description
Synchronous | Adjustment of lower rigidity mechnaism such as synchronous belt.
belt
It is suitable for adjusting higher rigidity mechanism such as ball screw mechanism. If
Screw there is no corresponding mechanism, please choose this type.
Rigid It is suitable for the adjustment of rigid body system and other mechanisms with

connection | higher rigidity.

6. Start auto-tuning automatically

Self-updating X

2. Auto—tuning Setting 3. Auto—tuning sutematically: E‘Z‘

Default Parameter Auto—tuning Start ‘ ‘ Ouit ‘

Statuz Reglster Current State |Update Value ~
F1-00
F1-01
F1-02
F1-10
Plisid
F1-12
F1-33
FZ-00.
F2-00,
FZ-00.
F2-00,
PZ2-01.
F2-01.
PZ2-01.
F2-01.
P2-02.

& | WM W MO

7. Auto-tuning is finished, click ok.



A self-updating x

2. duto—tuning Setting 3. Auto—tuning Autematically m
Default Parameter Auto—tuning | ‘Start .
Status Reglster Current State Tpdate Value ~
aute-tuning stage Wait for confi... ||PO-0T 3646
F1-00 35
P1-01 T402
Tips > 128
0
a0
o Auto-tuning success 0
2000
i
0
I e ! 0
1
P2-01.0 0
Pz-01.1 1
Pe-01. 2 0
F2-01.3 0
P2-02. 0 3 *

9.4.6 Related parameters

The following parameters may be modified during auto-tuning. Do not change them manually during auto-tuning.

Parameter Name ey Effect of Valug on gain after
setting
P0-07 First inertia ratio
P1-00 First speed loop gain
P1-01 Integral time constant of the first speed
loop
P1-02 First position loop gain
P2-00.0 | Disturbance observer switch
P2-01.0 | Adaptive mode switch
P2-35 Torque command filter time constant 1
P2-41 Disturbance observer gain
P2-47.0 | model loop switch
P2-49 model loop gain
P2-55 model speed feedforward gain
P2-60.0 | Active vibration suppression switch
P2-61 Active vibration suppression frequency Gain
P2-62 Active vibration suppression gain performance Yes
P2-63 Active vibration suppression damping parameters
P2-64 Active vibration suppression filtering
time 1
P2-65 2Active vibration suppression filter time
P2-66 The gecond group of active vibration
damping
P2-67 The secqnd group of gctive vibration
suppression frequencies
P2-69.0 | First notch switch
P2-69.1 | Second notch switch




T Name Property Effect of valuq on gain after
setting
P2-71 First notch frequency
P2-72 First notch attenuation
P2-73 First notch band width
P2-74 Second notch frequency
P2-75 Second notch attenuation
P2-76 Second notch band width
Inertia  identification and internal
P2-17 instruction auto-tuning max speed
P2-86 auto-tuning jog mode .
P2-87 auto-tuning min limit position Au::;;lmng No
P2-88 auto-tuning max limit position parametirs
P2-89 auto-tuning max speed
P2-90 ‘?uto—tuning acceleration/deceleration
ime

Note: P2-60~P2-63 are automatically modified in auto-tuning process. Users are not allowed to modify them
manually. Manual modification may lead to the risk of system runaway.



9.5 Manual adjustment

9.5.1 Overview

Position Speed
contril loop control loop
Rttt b e |
| e m e e e —
Pulse | Speed I : ervo motor
ihstruction ' . POSIEION | instruction Speed Torque !
error + + Current
I » loop gain +—{ control Kv, » instruction > At
» counter : X . control I
| _ Kp 1 Ti filter Tf - | |
! I I
I | Current loop ! |
! : .
I . || Speed loop o I
Position : I
| | l PG
| loop i |_| |
Lo .. _I encoder
- ‘l‘ -
| .
Upper device Servo unit

Position control loop diagram (shut down the model loop)

Pulse instruction

ot | Model
loop
Speed Torque
feedforward eedforward
Position Speed
contr;l loop control loop
8 R (AN S £ ________________________ -
: iniffg’;n | igervo motor
! Position Speed Torque !
+ Error ; + | Current
| > s »| loop gain !‘h; control Kv, » instruction y > tol i + #@
| > counter Kp i o - . contro g
: L filt : |
! I Current loop ! |
! ! L
I » || Speed loop N I
| Position : I
| 0o | — PG
| P |_1 |
PP _I encoder
Upper devicé Servo unit

Position control loop diagram (turn on the model loop)
Servo unit consists of three feedback loops (current loop, speed loop and position loop) from inside to outside.

The more inner loop, the more responsive it is. Failure to comply with this principle will result in poor response or
vibration. Among them, the current loop parameters are fixed values to ensure adequate responsiveness, and users
do not need to adjust.
Please use manual adjustment in the following occasions:

e  When the expected effect can not be achieved by fast adjusting the gain

e  When the expected effect is not achieved by automatically adjusting the gain

9.5.2 Adjustment steps

In position mode, if the soft mode (P2-02.0=1) is selected by auto-tuning, the function of model loop will be
turned off; in speed mode, the gain of position loop will be invalid.

Increasing response time

1. Reducing the filter time constant of torque instruction (P2-35)
2. Increasing Speed Loop Gain (P1-00)

3. Reducing Integral Time Parameter of Speed Loop (P1-01)

4. Increasing the gain of position loop (P1-02)



5. Improving Model Loop Gain (P2-49)

Reduce response, prevent vibration and overshoot

1. Reduce the Speed Loop Gain (P1-00)

2. Increase Integral Time Constant of Speed Loop (P1-01)

3. Reduce the gain of position loop (P1-02)

4. Increase the filter time constant of the torque instruction (P2-35)
5. Reduce Model Loop Gain (P2-49)

9.5.3 Gain parameter for adjustment

The gain parameters that need to be adjusted:
P1-00 Speed loop gain
P1-01 Integral Time Constant of Speed Loop
P1-02 Position loop gain
P2-35 Torque instruction filter time constant
P2-49 Model loop gain

B Speed loop gain

Because the response of the speed loop is low, it will become the delay factor of the outer position loop, so
overshoot or vibration of the speed command will occur. Therefore, in the range of no vibration of mechanical
system, the larger the setting value, the more stable the servo system and the better the responsiveness.

Pa:g:ne Name Default setting | Unit Range Moidolglcat Effective
P1-00 Speed loop gain 200 0.1Hz | 10~20000 | Anytime At once

B Speed loop integration time constant
In order to respond to small inputs, the speed loop contains integral elements. Because this integral element is a
delay element for the servo system, when the time constant is set too large, overshoot will occur, or the
positioning time will be prolonged, resulting in poor responsiveness.
The gain of the speed loop and the integral time constant of the speed loop roughly meet the following
relationship: P1-00 x P1-01 = 636620.

Parame Name Defgult Unit Range Modify Effective
ter setting

pi-g1 | Speed loop integration 3300 0.0lms | 15~51200 | Anytime | Atonce
time constant

B Position loop gain
When the model loop is invalid (P2-47.0=0), the responsiveness of the position loop of the servo unit is

determined by the gain of the position loop. The higher the position loop gain is, the higher the responsiveness is
and the shorter the positioning time is. Generally speaking, the gain of position loop cannot be increased beyond
the natural vibration number of mechanical system. Therefore, in order to set the position loop gain to a larger
value, it is necessary to improve the rigidity of the machine and increase the number of inherent vibration of the

machine.
Parameter Meaning Defe_lult Unit Range Modify Effective
setting
P1-02 Position loop gain 200 0.1/s 10~20000 | Anytime At once

B Torque command filtering time constant
When machine vibration may be caused by servo drive, it is possible to eliminate vibration by adjusting the

filtering time parameters of the following torque instructions. The smaller the numerical value, the better the
response control can be, but it is restricted by the machine conditions. When vibration occurs, the parameter is
generally reduced, and the adjustment range is suggested to be 10-150.

| Parameter | Name | Default [ Unit | Range | Modify | Effective |




setting

100 0.0Ims 0~65535 Anytime At once

Torque command

P2-35 filtering time constant

B Model loop gain
When the model loop is valid (P2-47.0=1), the response of the servo system is determined by the gain of the

model loop. If the gain of the model loop is increased, the responsiveness is increased and the positioning time is
shortened. At this time, the response of the servo system depends on this parameter, not P1-02 (position loop gain).
The gain of the model loop is only valid in position mode.

Parameter Meaning Default setting Unit Range Modify Effective
P2-49 Model loop gain 500 0.1Hz | 10~20000 | Anytime At once
9.6 Adaptive

9.6.1 Overview

Adaptive function means that no matter what kind of machine and load fluctuation, it can obtain stable response
through automatic adjustment. It starts to automatically adjust when servo is ON.

9.6.2 Notes

¢  When the servo unit is installed on the machine, it may produce instantaneous sound when the servo is
ON. This is the sound when the automatic notch filter is set, not the fault. For the next time the servo is
ON, no sound will be emitted.

¢  When the inertia of the motor exceeds the allowable load, the motor may produce vibration. At this time,
please modify the adaptive parameters to match the present load inertia.

¢ In adaptive operation, in order to ensure safety, the adaptive function should be executed at any time
when the servo enablement can be stopped or turned off urgently.

9.6.3 Operation steps

The factory settings are self-adaptive effective without modifying other parameters. The effectiveness of
self-adaptation is controlled by the following parameters.

Parameter Meaning Defgult Modify Effective
setting
P2-01 n.ooo0 Adaptlvg shutdown noool Servo bb Re-power
n.oool Adaptive open on

9.6.4 Inertia mode and related parameters

The adaptive default parameter is defined as small inertia mode. If the load inertia far exceeds the allowable load
inertia of the motor (such as 60 times inertia of the 60 motor), the adaptive large inertia mode can be turned on.

Parameter Meaning Defgult Modify Effective
setting
n.0ooo Adaptive small inertia mode
P2-03 n.1ooo Adaptive large inertia mode n.0000 Servobb | Re-power on
Parameter Meaning Defaitult Modify Effective
setting
P2-05 Adaptive speed loop gain 400Nt ! | Servo bb | Re-power on
P2-10 Adaptive speed loop integral 500 Servo bb | Re-power on
P2-11 Adaptive position loop gain 100 Servo bb | Re-power on
P2-07 Adaptive inertia ratio 0 Servo bb | Re-power on




P2-08 Adaptive speed observer gain 60 Servo bb | Re-power on
P2-12 Adaptive stable max inertia ratio 30 Servo bb | Re-power on
P2-16 Adaptive motor rotor inertia coefficient 100 Servo bb | Re-power on
P2-19 Adaptive bandwidth 50Ne€2 | Anytime At once

P6-05 Adaptive large inertia mode speed loop gain 200 Servo bb | Re-power on
P6-07 Adaptive large inertia mode inertia ratio 50 Servo bb | Re-power on

Adaptive large inertia mode speed observer
P6-08 . 40 Servo bb | Re-power on
gain
P6-12 Adaptive large inertia mode max inertia ratio 50 Servo bb | Re-power on

Note 1:The default value of 750W and below DSS5series servo is 400. The default value of other power is 200.
Note 2: The default value of 400W and below DSS5 series servo drivers is 70; The default value of other power is
50.

9.6.5 Recommended inertia ratio parameters

Under the adaptive default parameters, the load can only run steadily under a certain moment of inertia. If the load
inertia is large, some parameters need to be adjusted. The recommended parameters are as follows (the parameters
are modified under the default parameters).

Motor

Inertia Parameter
flange

Within 20 times inertia | Adaptive small inertia mode(default parameters)

20~30 times inertia Set P2-08=50, P2-12=40

40~90 30~40 times inertia Set P2-08=50, P2-12=40, P2-07=10

flange 40~50 times inertia Set P2-08=50, P2-12=40, P2-07=30

Switch to  adaptive large inertia ~mode or  set
P2-08=40,P2-12=50,P2-07=50

Within 10 times inertia | Adaptive small inertia mode (default parameters)

110, 130 | 10~15 times inertia Set P2-08=50, P2-12=40

50~80 times inertia

1 : - —— o RE
ange 15~20 times inertia Switch to adaptive large inertia mode or set P2-08=40, P2-12=50,
P2-07=50
180 and Within 5 times inertia Adaptive small inertia mode (default parameters)
hovs [ 5710 times inertia Set P2-08=50, P2-12=40
flange 10~20 times inertia }S>;]_1(§?7}i ;(5 adaptive large inertia mode or set P2-08=40, P2-12=50,

Note: The large inertia parameters can still drive a smaller inertia load. For example, when the parameters of 50
times inertia are used in the mechanism of 20 times inertia, only the response will become worse.

9.6.6 Adaptive parameter effect

Parameter
Default
small /large Name Range Effect
. value
nertia
Decreasing can improve the inertia
P2-05/P6-05 Adap‘m{e speed 400/200 | 200~400 capacity, but will re.duce the .
loop gain responsiveness, which has a great impact
on the responsiveness
Increase can greatly improve the inertia
P2-07/P6-07 Adaptlve ' load 0/50 0~200 capacity, and will not affect 'the
inertia ratio responsiveness. Too large will cause
oscillation
P2-08/P6-08 Sp.eed observer 60/40 30~60 Decreasing P2-08 and increasing P2-'12
gain can greatly improve the inertia capability,
P2-12/P6-12 Adaptlve . s.table 30/50 30~60 but will red}lce the responsiveness, which
max 1nertia ratio has a great impact on the responsiveness




Adaptive speed Adjust according to need, generally
P2-10 loop integral time | 500 200~larger | increase
coefficient
Adaptive position Adjust according to the need, increasing
P2-11 loop gain | 100 50~200 will make the response fast, reducing will
coefficient make the response slow
Adaptive ~ motor Increasing can improve the servo rigidity,
P2-16 rotor inertia | 100 100~200 enhance the anti-interference ability, and
coefficient solve the running jitter
Increasing will slightly improve the inertia
P2-19 Adaptiye 50~70 | 40~80 f:apacity of the belt, which has little
bandwidth impact on the responsiveness, as an
auxiliary parameter

9.6.7 Invalid parameters when adaptive effective

When the adaptive function is effective (P2-01.0=1), the invalid parameters are shown as below:

Item Parameters Name
P1-00 First speed loop gain
P1-05 Second speed loop gain
P1-01 First speed loop integral time constant
P1-06 Second speed loop integral time constant
Gain P1-02 First position loop gain
P1-07 Second position loop gain
P2-49 Model loop gain
P0-07 First inertia ratio
P0-08 Second inertia ratio

P5-36

/I-SEL inertia ratio switch




9.7 Vibration suppression
9.7.1 Overview

The mechanical system has a certain resonance frequency. When the servo gain is increased, the continuous
vibration may occur near the resonance frequency of the mechanical system. Generally in the range of 400Hz to
1000Hz, it caused the gain can not continue to increase. Vibration can be eliminated by automatically detecting or
manually setting the vibration frequency. After the vibration is eliminated, if the responsiveness needs to be
improved, the gain can be further improved.

Note:

(1) Servo responsiveness will change after vibration suppression operation.

(2) Please set the inertia ratio and gain parameters correctly before performing the vibration suppression operation,
otherwise it can not be controlled properly.

9.7.2 Operation tools

Ad]; zt(rlgent Operation tools Control mode Operation steps Limitation
Adaptive XinJeServo ~ Mechanical M All software versions
mode Characteristic Analysis Suppression (PC support
Software)
9.7.3 Vibration
Panel vibration suppression Suppression _(fast | None
Auto-tuning Position FFT)
mode XinJeServo Mechanical mode 9.7.4 Vibration | All software versions
Characteristic Analysis Suppression _ (PC | support
Software)
Auto-tuning | Panel vibration suppression 9.7.3 Vibration | None
/adaptive suppression __ (fast
mode FFT)

9.7.3 Vibration suppression (fast FFT)

The function can analyze the mechanical characteristics through the parameter FO-12 on the servo operate panel,
find out the mechanical resonance frequency and realize the vibration suppression.
The complete operation process is shown in the figure below:

Wait for enable
P — — Long press —— P Press Settirque — Long press _
00— Tl ewmr [ 11 | enmer 1 1 BNtER T
I I_ __]I — 1 _ | .
Find frequency Press
Write in successful successful ENTER

_ __ [Longpress ENTE |_ |_| |_| |_| |—| Press INC/DEC
- - un RN

The operation steps are described as follows:
1. FO-12, long press [ENTER] to enter quick FFT function, it will show “E_FFt”.

2. Press [ENT] to enter torque setting interface, it will show the current setting torque, which is the value of
P6-89. Press [ A1, [ ¥ ] to increase or decrease torque command. When increasing the torque command, it is

Enable status




recommended to increase it a little bit to avoid severe vibration of the equipment.

3. After setting the torque command, long press [ENT] , enter “read to enable” status, it will show ‘F”.

4. Press [ENT] , enable, it will show “..run”.

L

5. Pressl AL,L ¥ 1 to run forward or reverse and find the resonance frequency. “E_FFt” will shining on the panel
when operation. If the resonance frequency is found, it will show “Fxxxx”, “xxxx” is the resonance frequency. If
failed, it will show “F----"".

6. Whatever it shown “Fxxxx” or “F----", press [ A1 , [ ¥ 1 can find the resonance frequency again. If the
resonance frequency is found, long press [EN1] to set the resonance frequency in the notch filter of servo driver.

Note: for above each step, press STA/ESC can return to the last step, press STA to exit.

9.7.4 Vibration suppression (PC software)

1. Open XinJeServo software, click mechanical properties.
2. Click measure

Parameter Mechanical Properti...
= openc Bovecs

12 T T T T

08 +

-
% 06
>
Measure
ey Condition Node
Reasire 515 kRl i O speed connand Current feedback
021 T Tt el 9 - _
bR (® Speed conmand Speed feedback
Signal Unit Speed (rpn) v
- ) s Start Fremency(hn) 10 | Operation and Status
Stop Frequency(hz) 1000 =
12 Enabl
: : Signal 4mplitude(rpa) ftoo 2 iz *
Total Time(ms) 1024
10

3.Set the measure conditions, then click execute;
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2. Set the filter width (to see resonance frequencies clearly), find the resonance frequency;
3. Notch parameters need to be set manually. Refer to 9.7.6 notch filter for details.

As an example, through the analysis of mechanical characteristics, the resonance frequency is 328 Hz, and the
third notch filter can be used. The parameters are as follows:
P2-69 =n.1000 , P2-77 =328

Note: In both adaptive and auto-tuning modes, if mechanical characteristic analysis is used, the notch can be set
manually. If there are multiple resonance points, the third to fifth notch can be configured in turn.

9.7.5 Vibration suppression(manual setting)

If the resonance frequency of the mechanical system is known, the vibration can be eliminated by setting the
vibration frequency manually. Please configure the third to fifth notches. The related parameters are detailed in
9.7.6 notch filter.

9.7.6 Notch filter

Notch filter can suppress mechanical resonance by reducing the gain at a specific frequency. After the notch filter
is set correctly, the vibration can be effectively suppressed and the servo gain can be continuously increased.
The principle diagram of notch filter is as follows:



A Mechanical system
Amplitude frequency characteristic

Mechanical resonance
frequency

»

»

Frequency

Frequency

Principle diagram of notch filter

The servo driver has five sets of notch filters, each with three parameters, notch frequency, notch attenuation and

notch bandwidth. The first and second notches are set automatically, and the third, fourth and fifth are set

manually.

The torque instruction filter and notch filter are in series in the system. As shown in the figure below, the switch of
the notch filter is controlled by P2-69 and P2-70.

P2-69 P2-70
control coqirol
Torque 777777777777777777777777777777777777777777777777777777777777777777777777 F 7777777777777777777777777777777777777777777777777
instruction . i1 Torque
before | T Flisltl Seo;n;ld Fm:n}? ! |instruction
. ! orque notcl notcl Nnotc ! .
filter ! | command || ° filter 2 filter b filter | after filter
T " —+07 O 0" O 07 O %4'
| filter P2-71 P2-74 P2-80 |
P2-35 P2-72 P2-75 P2-81
P2-73 P2-76 P2-82
. Default . .
Parameter Meaning . Modify Effective
setting
n.ooo0 First notch off .
- n.ooo0 Anytime At once
n.oool First notch on
n.oo0o Second notch off .
P2-69 n.oo0o Anytime At once
n.oolo Second notch on
n.0ooo Third notch off 0 Ao A
- n.0ooo nytime t once
n.looo Third notch on Yy
n.ooo0 Fourth notch off 0 Ao A
n.ooo nytime t once
270 n.oool Fourth notch on Yy
i n.oo0o Fifth notch off 0 Ao A
; n.oo0o nytime t once
n.oolo Fifth notch on Yy




Parameter Meaning Defgult Unit Range Modify | Effective
setting
P2-71 First notch frequency 5000 Hz 50~5000 | Anytime | Atonce
P2-72 First notch attenuation 70 0.1dB | 50~1000 | Anytime | Atonce
P2-73 First notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
P2-74 Second notch frequency 5000 Hz 50~5000 | Anytime | Atonce
P2-75 Second notch attenuation 70 0.1dB 50~1000 | Anytime | Atonce
P2-76 Second notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
P2-77 Third notch frequency 5000 Hz 50~5000 | Anytime | Atonce
P2-78 Third notch attenuation 70 0.1dB 50~1000 | Anytime | Atonce
P2-79 Third notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
P2-80 Fourth notch frequency 5000 Hz 50~5000 | Anytime | At once
P2-81 Fourth notch attenuation 70 0.1dB 50~1000 | Anytime | Atonce
P2-82 Fourth notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
P2-83 Fifth notch frequency 5000 Hz 50~5000 | Anytime | Atonce
P2-84 Fifth notch attenuation 70 0.1dB 50~1000 | Anytime | Atonce
P2-85 Fifth notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
Note:

1. In the adaptive mode, if the vibration is detected, the second notch filter will be automatically configured.

2. In the auto-tuning mode, the second and first notches will be automatically configured if the vibration is
detected (the second notches will be preferentially opened when there is only one vibration point).

3. Whether in self-adaptive or auto-tuning mode, if the mechanical characteristic analysis is sued, it belongs to
manual setting of notches, please configure the third to fifth notches.

9.8 Gain adjustment application
9.8.1 Model loop control

In the self-tuning mode, in addition to the gain of speed loop and position loop, there is also the gain of
model loop, which has a great influence on the servo response. When the model loop is not open, the
servo responsiveness is determined by the position loop gain. When the model ring is open, the servo
responsiveness is determined by the model loop gain. The model loop is equivalent to the feedforward
function in the driver control loop.

When the self-tuning mode is soft, the model loop function will be automatically off. When the
self-tuning mode selects fast positioning or fast positioning (control overshoot), the model loop

function will be automatically turned on.

Self-tuning mode

Parameter Meaning Defult Modify Effective
setting
n.oool Soft
P2-02 n.0002 - Fast 1.)(.)51t}0n1ng n.ooo3 Anytime At once
Quick positioning (control
n.ooo3
overshoot)

Selection of self-tuning mode:

(1) Soft(P2-02.0=1)

This mode does not turn on the gain of the model loop, and the operation is soft. It is suitable for
occasions with insufficient mechanical rigidity and low response requirements.

(2) Quick positioning (P2-02.0 = 2)



This method has the fastest response to setting parameters, but has no special suppression on overshoot.

(3) Quick positioning (control overshoot) (P2-02.0 = 3):

In this way, the setting parameter response is fast, which will inhibit the overshoot.

Load type Explanation
Synchronous | The adjustment is suitable for the mechanism with lower rigidity such as
belt synchronous belt mechanism.
It is suitable for the adjustment of high rigidity mechanism such as ball screw
Lead screw . . . .
mechanism. Please select this type when there is no corresponding structure.
Rigid The adjustment is suitable for rigid body system and other mechanisms with high
connection rigidity.
Self-tuning Explanation
mode
Soft Soft gain adjustment. In addition to gain adjustment, the notch filter is also adjusted
Automatically.
Fast Make special adjustment for positioning purpose. In addition to gain adjustment, the
positioning model loop gain and notch filter are also adjusted automatically
Fast Pay attention to the adjustment of no overshoot in the positioning purpose. In
positioning addition to gain adjustment, the model loop gain and notch filter are also adjusted
(control automatically.
overshoot)
Parameter Meaning Defgult Modify Effective
setting
n.oool Soft
P2-02 n.ooo2 Fast positioning n.ooo3 Anytime At once
n.ooo3 Fast positioning(control overshoot)
Model loop function
Parameter Meaning Def?ult Modify Effective
setting
n.ooo0 Model loop turn off .
P2-47 n.oool Model loop turn on n.0oo0 Anytime At once

Taking DSS5 series servo auto-tuning mode and using 750W servo 5 times load inertia as an example:

B Model loop function turns off (soft mode)

Low rigidity and low response

High rigidity and medium response

Speed feedback

Speed instruction

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Phenomenon: Running jitter, slow response

Phenomenon: smooth operation and fast response
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B Model loop function turns on (fast positioning or fast position(control overshoot))

Low rigidity and low response

High rigidity and low response

High rigidity and high response

Speed instruction

Speed
feedback

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Position loop gain P1-02:700

Model loop gain P2-49:300

Model loop gain P2-49:300

Model loop gain P2-49:4000

Phenomenon:
slow response

Running jitter,

Phenomenon: smooth operation
and slow response

Phenomenon: smooth operation
And fast response

Note: The above curves only show the effect of the parameters, not the real running curves.

9.8.2 Torque disturbance observation

Disturbance observer can reduce the influence of external disturbance on servo system and improve the
anti-disturbance ability by detecting and estimating the external disturbance torque of the system and
compensating the torque command.
If the soft mode is selected in the auto-tuning mode, the disturbance observer will be closed
automatically, and the gain of the disturbance observer will not change. If the fast positioning or fast
positioning (control overshoot) is selected, the disturbance observer will be opened automatically, and
the gain of the disturbance observer will be modified to 85. The relevant parameters of this function no
need to be set manually by users.

Parameter Meaning Defgult Modify Effective
setting
P2-00 n.0oo0 Turn off d}sturbance observer 00080 Servo bb At once
n.oool Turn on disturbance observer
Parameter Meaning Defgult Unit Setting Modify Effective
setting range
Disturb
P2-41 1Sturbanee 85 % 0~100 | Anytime | Atonce
observer gain
9.8.3 Gain adjust parameters
Parameter Meaning Def?ult Unit Setting Modify Effective
setting range
. . <=20P7:300 Servo
P1-00 First speed loop gain ~=71P0-200 0.1Hz | 10~20000 bb At once
Integral time constant
. <=20P7:2122 Servo
P1-01 ;)Of(;c;le first velocity ~=71P0-3183 0.01lms | 15~51200 bb At once
First position loop <=20P7:300 Servo
P1-02 oain ~=21P0-200 0.1/s | 10~20000 bb At once
P1-05 Second speed loop 200 0.1Hz | 10~20000 | SO At once
gain bb
P1-06 Second velocity loop 3300 0.01ms | 15~51200 | S¢T° At once
integral constant bb
pl.o7 | Second position loop 200 0.5 | 1020000 | ™V | Atonce
gain bb




9.8.4 Gain switch

Parameter

Meaning

Default
setting

Modify

Effective

P1-14

n.ooo0

0-SI terminal switching gain is
valid(the gain switching condition
parameter is not valid)

1-Perform gain switching according
to gain switching conditions
2-Reserved

n.oool

n.ooXo: Gain switching condition
selection

0- First gain fixed

1- Switching by external SI

terminals

2- Large torque command

3- Large speed command

4 - Speed command changes greatly

5 - [Reserved]

6 - Large position deviation

7 - Position command

8 - Positioning completed

9 - Large actual speed

A - Position command + actual

speed

Servo bb

At once

P1-15

Gain switching waiting time

Servo bb

At once

P1-16

Gain switching level threshold

50

Servo bb

At once

P1-17

Hysteresis of gain switching level
threshold

30

Servo bb

At once

P1-18

Position loop gain switching time

2

Servo bb

At once

Note:

(1) The gain switching waiting time is effective only when the second gain is switched back to the first gain.

(2) The definition of gain switching level threshold hysteresis:

Switching level threshold hysteresis " -

\
~
\ S
N
\

A
Switching level threshold \\\ X

(3) The definition of position gain switching time:

P1-18

(4) Gain switching conditions:

Gain switching condition

Related parameters

P1-
14.1

Condition

Diagram

Notes

P1-15

P1-16

P1-17




Gain switching condition

Related parameters

The first
gain fixed

Invalid

Invalid

Invalid

Terminal
switching

Terminal

signal \ ox
Waiting

OFF tig S OFF
\
first second first

Switch the gain through
G-SEL signal:

G-SEL invalid, first group
of gain,

G-SEL  valid,
group of gain

second

Valid

Invalid

Invalid

Torque
command

When the absolute value of
torque command exceeds
(level + hysteresis) [%] at

the last first gain, switch to

the second gain.

At the last second gain, the
absolute value of the
torque command is less
than (level - hysteresis)
[%], and then wait until
P1-15 remain in this state,
return to the first gain.

Valid

Valid (%)

Valid
(%)

Speed
command

Speed

command Waiting

g b = or

first I

second | first

When the absolute value
of the speed command
exceeds (level +
hysteresis) [RPM] at the
last first gain, switch to
the second gain.

At the last second gain,
when the absolute value
of the speed command is
less than  (level -
hysteresis) [RPM], wait
until P1-15 remain in this
state, and return to the
first gain.

Valid

Valid

Valid

Speed
command
change rate

Acwal

speed \

Speed command

change rate i
Tk M i

level

level

At the last first gain, when
the absolute value of the
speed command change

rate exceeds (level +
hysteresis) [10rpm/s],
switch to the second gain.
At the last second gain,
when the absolute value of
the speed command change
rate is less than (level-
hysteresis) [10rpm/s], wait
until P1-15 remain in this
state, and return to the first
gain.

Valid

Valid
(10rpm/s)

Valid
(10rpm
/s)

Speed
command
high and
low speed
threshold
[not
supported |

Speed

comman
Hysteresis d\
v / \Hysteresis
A
level 4 4______‘ r
i || Excessive gain | |

first | ‘

second first

At the last first gain, when
the absolute value of the
speed command exceeds
(level-hysteresis) [RPM],
switch to the second gain,

and the gain gradually
changes. When the
absolute value of the speed

command reaches (level +

hysteresis) [RPM], the gain
completely changes to the

second gain.

Invalid

Valid
(rpm)

Valid
(rpm)




Gain switching condition

Related parameters

At the last second gain,
when the absolute value of
the speed command is
lower than (level +
hysteresis) [RPM], it starts
to return to the first gain,
and the gain changes
gradually. When the
absolute value of the speed
command reaches
(level-hysteresis) [RPM],
the gain completely returns
to the first gain.

Position
offset

Speed

Position

offset \

Waiting

time '
¢ '[—I)slcrcsis

Hysteresis

1 A %
level t }

first

Valid only in position
mode (other modes are
fixed as the first gain)
When the absolute value of
position deviation exceeds
(level + hysteresis)
[encoder unit] at the last
first gain, switch to the
second gain.

When the absolute value of
the position deviation is
less than (level-hysteresis)
[encoder unit] at the last
second gain, wait until
P1-15 remain in this state,
and return to the first gain.

Valid
(Encod
er unit)

Valid
(Encoder
unit)

Valid

Position
command

Position

command \

Waiting

first

>l >l
> —

|
second | first

Valid only in position
mode (other modes are
fixed as the first gain)

At the last first gain, if the
position command is not
0, switch to the second
gain.

At the last second gain, if
the position command is
in the state of 0 which
remains in the waiting
time P1-15, it returns to
the first gain.

Valid Invalid Invalid

Positioning
completion

Position
command

Waiting

Positioning
completion signal|

B i e EE—— e s
first ‘ second ‘ ‘ first

Valid only in position
mode (other modes are
fixed as the first gain)

At the last first gain, if the
positioning is not
completed, switch to the
second gain.

At the last second gain, if
the state of positioning
completion remains in
this state for the waiting
time P1-15, the first gain
is returned. Note: it is
necessary to set the
positioning  completion
detection mode according
to P5-01.

Valid Invalid Invalid




Gain switching condition

Related parameters

Actual
speed

Speed

Threshold  feedback .
hysteresis Wf"“"g Threshold
i | 1UMe | s teresis

Level A
e A 'S

-
first [ second I™ first

Valid only in position
mode (other modes are
fixed as the first gain):

At the last first gain, the
absolute value of the
actual speed exceeds
(level ~ +  hysteresis)
[RPM], switching to the
second gain.

At the last second gain,
when the absolute value
of the inter speed is less
than (level-hysteresis)
[RPM], wait until P1-15
remain in this state, and
return to the first gain.

Valid

Valid
(rpm)

Valid
(rpm)

Position
command+
actual speed

No command pulse

Command duration delay time
Second gain

First gain pulses Second gain
when static when action

when stable
A

A
T | Actual speed | << (switching level- ’
switching delay) | Actual speed | <
Switching level

Near rest
only speed
integral second
gain/
Other first gain

| Actual speed | <(switching level-
Switching delay

Valid only in position
mode (other modes are
fixed as the first gain):

At the last first gain, if the
position command is not 0,
switch to the second gain.
At the last second gain, the
state in which the position
command is 0 within the
waiting time P1-15,
maintains the second gain.
When the position
command is 0 and the
waiting time P1-15
reached, if the absolute
value of the actual speed is
less than (Ievel) [RPM], the
speed integral time
constant is fixed at the
second speed loop integral
time constant (P1-07), and
the others return to the first
gain. If the absolute value
of the actual speed is less
than (level-hysteresis)
[RPM], the speed integral
also returns to the integral
time constant of the first
speed loop (P1-02).

Valid

Valid
(rpm)

Valid
(rpm)




9.8.5 Speed loop P-PI mode switching

(1) Speed control mode switching

Parameter Meaning Defgult Modify | Effective
setting
0: Do not use mode switching
1: Switching condition based on internal torque
command _ .
2: Switching condition based on speed <=22P6:
n.ooo0 1
command Others: 0 | Servo
P1-26 3: Switching condition based on acceleration ' bb At once
4: Switching condition based on position
deviation
0: Clear the integral of Oasr
n.0o0o 1: Keep the speed loop integral unchanged and 1
no longer accumulate
Mode Switching - Torque command threshold 200 Servo | Atonce
P1-27 bb
Mode Switching - Speed command threshold 0 Servo | Atonce
P1-28 bb
Mode Switching - Acceleration threshold 0 Servo | Atonce
P1-29 bb
Mode switching - Position deviation threshold 0 Servo | Atonce
P1-30 bb

For power ranges of 22P6 and below, Asr P/PI mode switching is enabled by default, i.e. P1-26.0=1, and Asr P/PI
mode switching is performed based on P1-27 torque command exceeding 200%.

(2) IP control selection

Parameter Meaning Defe.lult Modify | Effective
setting
0: PI control Servo
P2-03 | n.o0oo 1- IP control 0 bb At once
P1-31 I-P control switching threshold 100 Servo
bb At once

Note: P1-31=0, the speed loop is equivalent to PI control; P1-31=100, the speed loop is equivalent to IP control.



9.9 Gain adjustment

9.9.1 Load shaking

The following reasons cause load to shake
1. The instruction is not smooth enough when the load inertia is too large.

Solutions:

(1) Use position instruction smoothing filter P1-25;

(2) Optimizing the instructions of the upper device to reduce the acceleration of the instructions;
(3) Replace the motor with greater inertia.

2. Servo gain is too small, resulting in insufficient rigidity
Solutions:
(1) Increase the gain parameters and rigidity to enhance the anti-disturbance ability.

3. Insufficient rigidity of mechanism and equipment sloshing
Solutions:
(1) Reducing gain parameters;

(2) Optimize the instructions of the upper device and reduce the acceleration of the instructions.

9.9.2 Vibration

The following causes cause machine vibration:
(1) Vibration due to inappropriate servo gain
Solutions: Reduce gain

(2) Mechanical resonance point
Solutions: Setting notch parameters manually or through mechanical characteristic analysis

9.9.3 Noise

In adaptive mode:
(1) Inappropriate servo gain
Solutions: Reduce the adaptive control bandwidth (P2-19).

In auto-tuning mode:
(1) Inappropriate servo gain
Solutions: Under the mode of rapid adjustment, reduce the rigidity level.

Automatic Adjustment Mode: Reducing Model Loop Gain P2-49
(1) Noise due to mechanical resonance
Solutions: Refer to 9.9.2 vibration.



10 Alarm

10.1 EtherCAT related communication alarm code

Alarm Reasons Solution
code
E-800 | Inaccurate ESM | The change state demand which cannot | Check the change state request of
demand  error | change from the present state was received. host controller.
protection Init—Safeop The servo alarm can be cleared by
Init—OP setting SM2013+20 * (N-1) or by
PreOP—OP servo panel FO-00=1.
- When the present state is other then OP:
It remains in the present ESM state.
- When the present state is OP: SafeOP
ESC register AL Status Code:0011h
E-801 | ESM undefined | The change state request which does not have | Check the change state request of
request error | a definition (except the following) was | host controller.
protection received.

The servo alarm can be cleared by
1:Request Init State setting SM2013+20 * (N-1) or by
2:Request Pre-Operational State servo panel F0-00=1.
3:Request Bootstrap State
4:Reauest Safe-operational State
8:Request Operational State
- When the present state is other then OP:

It remains in the present ESM state.
- When the present state is OP: SafeOP
ESC register AL Status Code:0012h
E-802 | Bootstrap The following change state request was | Check the change state request of
requests  error | received. host controller.
protection *1) 3:Request Bootstrap State The servo alarm can be cleared by
ESM state after alarm: Init setting SM2013+20 * (N-1) or by
ESC register AL Status Code:0013h servo panel F0-00=1.
E-803 | Incomplete PLL | Phasing servo and communication(PLL lock) | - Check setting of DC mode.
error protection | could not be completed even after the lapse of | -Check whether propagation delay
Is after the start of the synchronization | compensation or drift compensation
process. is correct.
ESM state after alarm:PreOP The servo alarm can be cleared by
ESC register AL Status Code:002Dh setting SM2013+20 * (N-1) or by
servo panel FO-00=1.
E-804 | PDO watchdog | Bit10 of AL Event Request(0220h) did not

error protection

turn on within the time set by the ESC register
addresses  0400h(Watchdog Divider) and
0420h (Watchdog Time Process Data) during
PDO communication

(SafeOP or OP).

ESM state after alarm: Safe OP
ESC register AL Status Code:001Bh
PDO communication disconnection

1. Check whether the transmitting
timing of PDO from host controller
is

constant(not stop).

2. Check whether the PDO
watchdog detection delay value is
too large;

3. Check whether there is a problem
with the wiring of the EtherCAT
communication cable and whether
there is excessive noise on the
cable. Replace the high-quality
network cable;

4. The communication cable is
reconnected, and the network cable
is suspended and separated from the




Alarm

Reasons Solution
code
power cable;
5. Turn off the interfering
equipment such as welding machine
and then run it again,
To eliminate interference problems;
Cross test to determine the fault
point;
The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel FO-00=1.
E-806 | PLL error | Servo phasing and communication(PLL lock) | - Check setting of DC mode.
protection separated during operation in the state of | - Check whether propagation delay
SafeOP or OP. compensation or drift compensation
ESM state after alarm: SafeOP is correct.
ESC register AL Status Code:0032h
The alarm can be cleared through
the servo panel F0-00=1 or the
control power can be disconnected
for reset.
E-807 | Synchronization | After the synchronization processing is | - Check setting of DC mode.
signal error | completed, the SYNCO or IRQ interrupt | - Check whether propagation delay
protection processing occurs above the set threshold compensation or drift compensation
ESM state after alarm:SafeOP is correct.
ESC register AL Status Code:002Ch
The alarm can be cleared through
the servo panel F0-00=1 or the
control power can be disconnected
for reset.
E-810 | Synchronization | If set to cycle synchronization(SYNCO cycle) | Set up a synchronous period
cycle error | is not supported correctly.
protection The servo alarm can be cleared by
Set synchronization cycle except 500us,Ims, | setting SM2013+20 * (N-1) or by
2ms, 4ms servo panel F0-00=1.(Supported
ESM state after alarm: PreOP after 3770)
ESC register AL Status Code: 0035h
E-811 | Mailbox  error | A setup of SMO/1 was set as the unjust value. | Set the Sync manager correctly in
protection accordance with the ESI file
The sending and receiving area of the mailbox | descriptions.
overlaps with SM2/3, and the address of the
sending and receiving area is odd; The servo alarm can be cleared by
Start address of mailbox: | setting SM20134+20 * (N-1) or by
SyncManager0:1000h~10FFh, servo panel F0-00=1.
SyncManager1:other than 1200h~12FFh
Length (ESC register:0802h, 0803h/080Ah,
080Bh) set up of SyncManager0/1 is
inaccurate
SyncManager0:other than 32~256byte
SyncManager1:other than 40~256byte
Control Register(ESC register:0804h/080Ch)
set up of SyncManager(/1is inaccurate
Set code other than 0110b in 0804h: bit5-0
Set code other than 0110b in 080Ch:bit5-0
ESM state after alarm: Init
ESC register AL Status Code:0016h
E-814 | PDO watchdog | A setup of the watchdog timer of PDO is | Set up detection timeout value of

error protection

wrong.

watchdog timer correctly




Alarm

Reasons Solution
code

Although PDO watch dog trigger is effective

(SyncManager: Bit6 which is the register | The servo alarm can be cleared by

0804h set to 1), when the detection timeout | setting SM2013+20* (N-1) or by

value servo panel F0-00=1.

of PDO watchdog timer cycle setup (registers

0400h and 0420h) was less than

"communication cycle *2".

ESM state after alarm: PreOP

ESC register AL Status Code:001Fh

E-815 | DC error | DC setting is wrong. Check setting of DC mode.
protection A value other than the following was set to bit | The servo alarm can be cleared by

2-0 of 0981h (Activation) of the ESC register: | setting SM2013+20 * (N-1) or by
servo panel F0-00=1.

bit2-0=000b; bit2-0=011b

ESM state after alarm: PreOP

ESC register AL Status Code:0030h

E-816 | SM event mode | SM event mode which is not supported was | - 1C32h-01h(Sync mode) should set
error protection | set up. up 00h(FreeRun), 01h(SM2),
1C32/1C33-01 Set values other than 00, 01 | or 02h(DC SYNCO).

and 02. - 1C33h-01h(Sync mode) should set

- When 000b was set to bit 2-0 of 0981h of the | up 00h(FreeRun), 02h(DC SYNCO),

ESC register, SM2 setting was set to only | or 22h (SM2).

either 1C32h-01h or 1C33h-01h. - Set same value to 1C32h-01h and

ESM state after alarm:PreOP 1C33h-01h.

ESC register AL Status Code:0028h The servo alarm can be cleared by
setting  SM2013+20*(N-1) or by
servo panel F0-00=1.

E-817 | SyncManager2/3 | A setup of SyncManager3 was set as the | The servo alarm can be cleared by
error protection | unjust value. setting SM2013+20*(N-1) or by

- A Physical Start Address (ESC register | servo panel FO-00=1.

0818h) setup of SyncManager3 is inaccurate.

-Receiving area overlaps with the area for the

transmission.

- The area for transmission/reception of

Mailbox overlaps the

area for transmission/reception of

SyncManager2/3

- Addressing transmission and reception area

is an odd number.

- Start addresses is out of range.

- A Length (ESC register 0812h/081Ah) setup

of SyncManager?2 is inaccurate.

- Different from RxPDO size.

- A Control Register (ESC register

0814h/081Ch) setup of SyncManager2 is

inaccurate.

Set other than 100110b to bit5-0

ESM state after alarm: PreOP

ESC register AL Status Code:001Dh/001Eh

E-850 | TxPDO The data size of TxPDO map is set up | TxPDO data size is set up within 24
assignment error | exceeding 24 bytes bytes.
protection The servo alarm can be cleared by

ESM state after alarm: PreOP setting SM2013+20 * (N-1) or by

ESC register AL Status Code: 0024h servo panel FO-00=1.

E-851 | RxPDO The data size of RxPDO map is set up | RxPDO data size is set up within 32

assignment error

exceeding 24 bytes.

bytes.




Alarm
code

Reasons

Solution

protection

ESM state after alarm: PreOP
ESC register AL Status Code:0025h

The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel FO-00=1.

E-881

mode
error

Control
setting
protection

- The PDS state was changed to “Operation
enabled” when the value set to 6060h (Modes
of operation) is 0 and the value set to 6061h
(Modes of operation display) is 0.

Unsupported control mode is set to 6060h
(Modes of operation).

A control mode other than position control is
set to 6060h (Modes of operation) in
full-closed control.

ESM state after alarm: It remains in the
present ESM state.
ESC register AL Status Code:0000h

Check preset value of 6060h(Modes
of operation).

The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel F0-00=1.

E-882

ESM
requirements
during operation
error protection

- When a PDS state was "Operation enabled"
or "Quick stop active", the transition
command to other ESM state was received.

ESM state after alarm: A state transition
request from host contoller is followed.

ESC register AL Status Code: 0000h

Check the state transition request
from higher rank equipment.

The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel FO-00=1.

E-883

Improper
operation
protection

€Iror

- When EXT1/EXT2 is not assigned to input
signal, EXT1/EXT2 was selected in trigger
selection of a touch probe (60B8h (Touch
probe function)).

The calculation result of electronic gear ratio
fell outside the range of 1/1000 to 1000 times;

- In the calculation process of electronic gear
ratio, the denominator or numerator exceeds
an unsigned 64-bit size.

- In the final calculation result of electronic
gear ratio, the denominator or numerator
exceeds an unsigned 32-bit size.

- When Z-phase is chosen by trigger selection
of a touch probe (60B8h(Touch probe
function)) at the time of absolute mode of full
closed.

- When the software limit function is enabled,
a wraparound occurred to

the actual position or command position.

ESM state after alarm: It remains in the
present ESM state.
ESC register AL Status Code:0000h

The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel FO-00=1.

E-899

The
cannot
the
peripherals
correctly

program
access
bus

The EEPROM of the bus is not updated
correctly (updated at the factory)
Bus driver related hardware error

1. Update the EEPROM of the bus
2.Contact the agent or manufacturer




10.2 EtherCAT communication unrelated alarm

DS5 alarm code format is E-XX0,“XX”’means main type, “0

[33R 1)

means sub-type.

Type ifé;n Description Reasons Solutions
L EEEEL (D) The power supply (1) Stable power supply to ensure the
2 EEEE2 voltage fluctuates greatly, -
. stability of power supply voltage;
3 EEEE3 L and the panel refresh fails .
Communication (2) Power off and power on again. If the
due to the low voltage
EEEE error between panel . alarm cannot be removed, please contact
(2) The panel program is
and CPU the agent or manufacturer;
4 | EEEE4 damaged . .
L (3) Check the operation after unplugging
@ Communication enters .o .
) the communication terminal
into an endless loop
o |Eo010 Firmware version | Downloaded  firmware | Please contact the agent or the
mismatch version error manufacturer
FPGA loading | (1)Program damaged Please contact the agent or the
3 E-013 g
error (2)Device damaged manufacturer
(DProgram damage
4 | Eo014 FPGA Access | (2)Device damage Please contact the agent or the
01 error (3)Serious external | manufacturer
interference
s | Eols Program running Program damage Please contact the agent or the
error manufacturer
7 | o017 Procqssor . Program damage Please contact the agent or the
Running Timeout manufacturer
9 | B-019 System password Program damage Please contact the agent or the
error manufacturer
Re-energizing can restore default
Parameter loading | Faliure = of  parameter | parameters, if there are repeated
0 | E-020 .
error self-checking problems, please contact the agent or
manufacturer.
Parameter range | Setting values are not
! E-021 beyond limit within the prescribed range Check parameters and reset them
(1) Check whether the parameter settings
. Conflict of TREF or VREF | meet the requirements;
2 | E-022 | Parameter conflict Function Settings (2 Under P0-01=4 mode, P3-00 will
alarm when set to 1
Sampling channel Error setting of custom
3 | E-023 'pung output trigger channel or | Check that the settings are correct
setting error oo
02 data monitoring channel
(1) If it is single-phase 220V power
Low voliage of power supply, please connect L1 and L3.
4 | E-024 | Parameter conflict id & p (2) show E-024 immediately after power
& failure
(3) Resetting parameters
E-025
Erase FLASH Abnorma'l parameter Please contact the agent or the
5 error preservation during
. manufacturer
power failure
6 E-026 | Initialization Power supply instability | Please contact the agent or the
FLASH error of FLASH chip manufacturer
g E-028 | EEPROM write in | Voltage instability or chip | Please contact the agent or the
error abnormality manufacturer
Bus voltage U0-05 Check the fluctuation of power grid,
is higher than the 220V driver normal voltage range 200V
actual preset Hich voltace of power |~ 240V, 380V driver normal voltage
03 0 | E-030 | threshold, 220V ri%i & P range 360V ~ 420V. If the voltage
Power Supply & fluctuation is large, it is recommended
Machine to use the correct voltage source and
(U0-05>402V) regulator.




Type

Alarm
code

Description

Reasons

Solutions

380V Power
Supply Machine
(U0-05=780V)

Excessive load moment
of inertia (insufficient
regeneration capacity)

(1) Connect external regenerative
resistor, (220V: bus voltage U0-05 =
392 discharge starts, U-05 = 377
discharge ends;

380V: U-05 = 750 discharge starts, U-05
=720 discharge ends;)

(2) Increase Acceleration and
Deceleration Time

(3) Reduce load inertia

(4) Reduce start-stop frequency

(5) Replacement of larger power drivers
and motors

Brake resistance damage
or excessive resistance
value

Check the regenerative resistor and
replace the external resistor with the
appropriate resistance value.

Acceleration and
deceleration time is too
short

Extending Acceleration and
Deceleration Time

Hardware Fault of Driver
Internal Sampling Circuit

The AC gear of the multimeter measures
the input value of the servo LN (R/S/T),
which is 220V + 10% of the normal
value. If the power supply voltage is
more than 220V+10% (380V+10%),
check the power supply voltage; if the
power supply voltage is normal, then the
servo BB state, monitor U0-05, the
voltage measured by the multimeter *
1.414 <UO0-05 (within 10V error), then
the servo driver is faulty and needs to be
sent back for repair.

04

E-040

Bus voltage U0-05
is lower than the
actual preset
threshold.

220V power
supply  machine
(U0-05 < 150V)
380V power
supply  machine
(U0-05<300V)

low voltage of power grid
when normal power on

(1) Check the fluctuation of power grid.
The normal voltage range of 220V
driver is 200V~240V. If the voltage
fluctuation is large, the voltage regulator
is recommended.

(2) Replacement of larger capacity
transformers

Instantaneous
failure

power

Re-energize after voltage stabilization

Hardware Fault of Driver
Internal Sampling Circuit

The AC gear of the multimeter measures
the input value of the servo LN (R/S/T),
which is 220V + 10% of the normal
value. If <220V + 10% (380V + 10%),
then check the supply voltage; if the
supply voltage is normal, then servo BB
state, monitoring U0-05, multimeter
measurement voltage * 1.414 > U0-05
(error within 10V), then the servo driver
is faulty and needs to be sent back for
repair

E-041

Driver
down

power

Driver power off

Check the power supply

E-043

Bus Voltage
Charging Failure

low voltage of power grid
when normal power on

low voltage of power grid when normal
power on

Hardware damage

When the driver is on, please pay
attention to whether there is relay




Alarm

Type code Description Reasons Solutions
actuation sound
Three phase .
E-044 | voltage input Three phase input power Check the power supply
supply is lack of phase
phase loss
Re-consider the capacity of the motor,
monitor the U0-02 torque during
Running under heavy | operation, whether it is in the value of
load for a long time more than 100 for a long time, if yes,
Module please chose the large-capacity motor
temperature 1s t0o or load reduction.
high(Module —
E-060 (1) Enhance ventilation measures to
temperature U-06 > . )
90°C alarm. U-06 > reduce ambient temperature;
70°C Warni’ng) ~ | Excessive ambient | (2) Check whether the fan rotates when
temperature the servo is enabled; when the module
temperature U-06 >45°C, the fan
06 opens.
Fan damage Replace the fan
Alarm when motor (1) Check whether the motor fan is
E-061 | Motor overheat temperature is higher abnormal
than 95°C (2) Contact the manufacturer
(1 The motor
thermocouple of 11kw
and above power is Check the external thermocouple
Thermocouple . .
. . disconnected connection,;
E-063 | disconnection . . . .
alarm (2) False opening Shield thermocouple disconnection
detection and alarm: P0-69.1 =1
disconnection alarm of
motor below 11kw
Check if the driver P0-33 is identical
with the motor code of the motor label
Motor code not match (the number after MOTOR CODE), if
not, please change to the same one, then
power on again.
UVW wiring error Inspection of motor UVW wiring, need
to be connected in phase sequence.
(1) The maximum speed limit value
P3-21/P3-22 was reduced.
SO\ée;r;;;eed (actual (2) To confirm whether the external
peec = Motor speed too fast force makes the motor rotate too fast,
P3-21/P3-22) . .
. whether the pulse input frequency is too
The maximum . )
E-080 . high, and whether the electronic gear
forward speed is >
P3-21 and the ratio is too large.
08 . (1) Check the encoder cable or change a
maximum reverse oW one
d is P3-22. .
Speec 1S (2) Set the servo driver to BB state and
Encoder fault the driver to U-10. Rotate the motor
shaft slowly by hand to see if the value
of U-10 changes normally, increasing in
one direction and decreasing in one
direction (0-9999 cycle display).
When the actual speed is greater than
Parameter setting the P3-21/P3-22 value, an alarm will be
given
Causes of UVW (1) Check whether the three phases of the
Encoder ZC19 | three-phase wrong wirin ower line are connected according to the
E-082 | position deviation P g & | pow &

protection 1

motor encoder zero
position deviation, etc

phase sequence of UVW
(2) Check the encoder zero position,




Alarm

Type code Description Reasons Solutions
please contact the manufacturer's technical
support
In position control, the (1) Observe whether the motor is
. blocked or not.
i difference between the . .
Position offset too | . . (2) Reducing the given speed of
E-100 given position and the .
large .. position;
actual position exceeds oy .
. (3) Increase the deviation pulse limit
10 the limit value
P0-23.
The position difference
E-101 Sudden change of | every 6K cycle exceeds | (1) Check and modify the procedure;
position command | the command difference | (2) Set appropriate PO-70 value
alarm value set in PO-70
External Uvw (DCheck UVW wiring, need to be in
Short Circuit phase sequence (brown U, black V, blue
E-110 . .
Discovered in W)
Self-Inspection (2)Measure whether the UVW phase
U phase current resistance of the motor is balanced. If
E-112 . .
overcurrent the phase resistance is unbalanced,
replace the motor.
Measure whether there is short circuit
between UVW and PE of the motor. If
there is short circuit, replace the motor.
(DU, V, W wiring error Measure the driver side UVW output
(@)Driver UVW  output | through multimeter (diode gear), black
Short Circuit or motor | pen P+, red pen to measure UVW; red
1 Failure pen P-, black pen to measure UVW; if
(3)Load part is blocked anyone is 0 in 6 groups of value, replace
(#)High-speed  start-stop | the driver.
E.113 |V phase current instantaneous alarm (It is suggested that the motor should
overcurrent (®Encoder problem be operated on an empty shaft to
eliminate the load problem.
(®)Increase Acceleration and
Deceleration Time
(5)Check the encoder cable or change a
new one.
Set the servo driver to BB state and the
driver to U-10. Rotate the motor shaft
slowly by hand to see if the value of
U-10 changes normally, increasing in
one direction and decreasing in one
direction (0-9999 cycle display).
Disconnect the power supply of the
Any phase in UVW of driver and check .the connection of the
Power cable . power cable. It is suggested that the
15 E-150 . . driver, cable or motor .
disconnection broken multimeter be wused to test the
condition. After clearing the errors, the
driver should be re-energized.
Overload, the actual
operating torque exceeds Increase the capacity of drivers and
the rated torque, and .
. . . motors. Extend the acceleration and
Driver thermal | continuous operation for . .
16 E-161 . . deceleration time and reduce the load.
power overload a long time. (Monitor Monitor the U-00, whether it is runnin,
U0-02 to check the actual over speed ’ £
operating torque. If the peed.
motor is in  normal




Alarm

Type code Description Reasons Solutions
operation, it will not jam
or jitter. If the U0-02 is
longer than 100, it will be
considered improper
selection of the motor.)
Mechamsms 4 | Eliminate mechanical distortion. Reduce
impacted, suddenly load
weighted and distorted.
Measure the voltage of the brake
terminal and decide to open the brake.
Motor action when motor It is suggested to use Servo BK signal to
brake is not opened control the bque lock. If it is pot Servo
control, attention must be paid to the
timing of brake opening and motor
action.
Check the UVW connection of power
cable to see if there is any phase
Wrong wiring of encoder | sequence error.
cable, power cable or | The multimeter is used to measure
broken wire or loose pin | whether all the encoder cable are on.
of connector plug Check whether the plug is loose, for
machine vibration, whether the plug has
shrinkage pin, virtual welding, damage.
In multiple mechanical
wirings, incorrect | Detection of servo wiring, the motor
connection of motor | cable, encoder cable are correctly
cable to other shafts leads | connected to the corresponding shatft.
to incorrect wiring.
Poor gain adjustment
results in motor vibration, Readjustment of gain parameters
back and forth swing and Ju gamp
abnormal noise.
There are servo cross test or motor
Driver or motor hardware empty shaft on site,  F1-01 trial
failure opgratlon, F1-00 jog run can not rotate
uniformly;
Replace the new driver or motor
(1) Eliminate the factors of mechanical
Anti-blocking distortion. Reduce load
alarm (2) Measure the voltage of the brake
Judging that the terminal and determine the opening of
current motor (1) Machinery is the brake;
output torque is impacted, suddenly It is suggested to use servo BK brake
greater than becomes heavier and signal to control the brake lock. If it is
P3-28/P3-29 distorted, not servo control, attention must be paid
E-165 | (internal (2) When the brake of the | to the timing of brake opening and
forward/reverse motor is not opened, the | motor action.
torque limit), and | motor moves; (3) Monitor the actual output torque
the time reaches (3) The parameter setting | range of U0-02 and check whether the
P0-74 (unit ms), is unreasonable. setting of P3-28/29 torque limit is
and the speed is reasonable. (After version 3760, the
lower than P0-75 output torque limit setting parameters of
(unit 1 rpm). anti locked rotor alarm are P3-38 and
P3-39)
Regenerative High Voltage Fluctuation .
20 E-200 resigstance in Power Grid Stable the input voltage
overload Selection of regenerative | Replacement  of  higher  power




Alarm

Type code Description Reasons Solutions
resistance is too small regenerative resistors (refer to chapter
1.4.1)
Accelera‘Flon . . and Extending Acceleration and
deceleration time is too . .
Deceleration Time
short
The AC gear of the multimeter measures
the input value of the servo LN (R/S/T),
which is 220V £+ 10% of the normal
value. If the power supply voltage is
more than 220V+10% (380V+10%),
Hardware damage check the power supplly voltage; if the
power supply voltage is normal, then in
servo BB state, monitor U0-05, the
voltage measured by the multimeter *
1.414 < U0-05 (within 10V error), then
the servo driver is faulty and needs to be
sent back for repair.
Motor matching error Check if the motor matches correctly
Check whether the value of UO0-54
increases rapidly. If  yes, the encoder
circuit is disconnected.Disconnect the
power supply of the driver, check the
connection of the encoder cable, if there
Unconnected encoder | is cable loosening, it is recommended to
cable or poor contact use the multimeter to test the conduction
condition; after eliminating errors,
Communication power on again
error of absolute Hot plugging is strictly prohibited, and
E-220 h .
servo encoder special cables are required for tank
chains.
Check whether the value of U0-79 and
UO0-54 increase. If yes, the encoder is
Received encoder data | interfered. Encoder wire and strong
errors, and the number of | power do not have the same pipeline
errors exceeds the | wiring; install filter on servo driver
number of error retries of | power input side; encoder wire sleeves
encoder registers P0-56 magnetic ring; shut down welding
22 . . .
machine type of equipment with large
interference
The received encoder
Too many CRC data is wrong and the . ' '
. number of errors exceeds | Encoder interfered, isolate interference
E-221 | errors in encoder .
I the value in encoder error | source
communication .
retry number register
P0-56
Please replace the battery while keeping
Battery  Voltage in 'Fhe power supply ON of the servo driver
in order to avoid the error of encoder
Battery Box of Encoder . . .
: position information. Battery
Absolute value | cable is less than 2.75V . .
servo encoder specification: No.5 battery, 3.6V (model
E.220 battery low CP-B-BATT, CPT-B-BATT)

voltage alarm (can
shield this alarm)

Power on alarm for new
machine

(1) When the absolute value motor is
powered off, the memory position
depends on the battery on the encoder
cable. Once the encoder cable and the
motor are disconnected, the power
supply can not be carried out, which will




Alarm

Type code Description Reasons Solutions
lead to the loss of the current position of
the motor, it will alarm 222. Please set
F0-00=1 to clear the alarm, it can be
used normally.
(2) The alarm can be shielded by using
F0-79. When P0-79 is set to 1, it will be
used as a single-loop absolute value
motor, and the current position will not
be remembered when power off.
Encoder cable  with
battery box is not used
for multi-turn absolute
motor
Generally, it is the
problem of the encoder
itself, —or the p ower (DPlease use encoder cable with battery
supply of the encoder is box:
Data access alarm | unstable @ ’Power off and power on again (the
3 | E-223 | of absolute value | Abnormal power on of | = P 5
. . driver panel shall be completely off). If
servo encoder main control chip of
. the alarm cannot be removed, please
multi-turn absolute value
contact the agent or manufacturer
servo encoder
ADC sampling is out of
range, some resistance
and capacitance devices
have problems or the
signal consistency of
magnetic sensor is poor
Generally, it 1is the
Powgr on encpder problem of the encoder In the case of no battery, unplugging the
7 | E-227 | multi turn signal | itself, or the power .
.| encoder cable may cause this alarm.
data error supply of the encoder is
unstable
The motor runs in one | (1) Set F1-06 = 1, clear the absolute
Absolute  value | ;. = . . . . )
2 | 298 | servo encoder direction  continuously, | encoder's multiple turns;
the encoder data value is | (2) Set P0-79 = 2, the alarm can be
value overflow .
too large, overflow shielded.
When the encoder zero
position is offset, or the
motor power line phase
sequence is connected
incorrectly, the motor
) gets wrong data during
Encoder electr.u.:al control calculation due to ® Chegk whether the three pha.ses of the
angle zero position . power line are connected according to the
9 | E-229 - the large electrical angle
deviation . phase sequence of UVW
rotection deviation used for (2) Check the encoder zero position
P control, which may cause P ’
the motor to gallop and
cause the electrical angle
zero position deviation
alarm if it cannot work
normally.
(1) The number of | (1) Restart driver
Timing error in | consecutive errors in | (2) Check the arrangement of
24 0 | E-240 | fetching encoder | encoder data update | transmission cables to ensure that the
position data sequence is greater than | strong and weak current are wired
the value in P0-68 separately.




Alarm

Type code Description Reasons Solutions
(2) CPU timer fluctuates | (3) High current equipment is supplied
separately.
(4) The grounding is good.
The received encoder ©) .Ch?Ck the - arrangement  of
. transmission cables to ensure that the
data is wrong and the .
Encoder strong and weak current are wired
. number of errors exceeds
E-241 | responding  data . separately.
. the value in encoder error . . . .
scrambling . (2) High current equipment is supplied
retry number register
separately.
P0-56 L
(3) The grounding is good.
Overrun  signal  was | If you do not want to alarm immediately
detected and the overrun | when the overrun occurs, you can
E-260 | Over range alarm . . .
processing mode was | change the overrun signal processing
configured to alarm mode.
(1) When the motor is in
forward  rotation, it
encounters reverse
Overrun signal | overrun signal. Check over-run signal connection and
E-261 . . . .
connection error (2) When the motor is in | over-run terminal allocation.
reverse rotation, it
encounters forward
overrun signal.
(1) Excesswe; inertia (1) Reduce inertia or use brake motor;
(2) Stop timeouts too . .
Control stop (2) Increase the stop timeout time
E-262 | short
timeout (3) The setting of brakin PO-30;
. & & (3) Increase braking torque P3-32.
torque is too small.

26 (1) Check the source of external force to
see if there are any problems in
mechanical installation;

(2) Increase the servo gain to improve
(1) Oscillation caused by | the anti-disturbance ability;
external forces (3) Acquisition speed curve analysis;
(2) Load inertia is large | When the first three peaks are
Excessive and the setting of load | convergenced after pulse instruction
E-264 . . . . ..
vibration inertia ratio is wrong or | completed (0.8* | first peak | > | second
the gain is too small, | peak | and 0.8* | second peak | > | third
which leads to the | peak |), the driver should not alarm,
oscillation of positioning. | which can adjust the relevant threshold.
When the first three peaks speed are not
less than 300 rpm for three consecutive
times after the completion of the pulse
instruction, the driver will alarm.
E-265 EX COSSIVE motor Mechanical vibration Check the motor installation
vibration
On the premise that the driver and motor
Failed to read | Request to read | &¢ matched and can b? used t'o'gether,
E-280 motor parameters | EEPROM failed read the alarm shielding position of
p motor parameters through P0-53, and set
73 the motor code of P0-33 correctly
On the premise that the driver and motor
Error writing data .| are matched and can be used together,
Request to write o g
E-281 | to encoder EEPROM failed read the alarm shielding position of
EEPROM motor parameters through P0-53, and set
the motor code of P0-33 correctly

31 E-310 Power mismatch | Such as 750W driver | Match the correct motor and driver, and

between driver | with 200W motor use it after setting the P0-33 motor code




Alarm

Type code Description Reasons Solutions
and motor correctly
When the motor On the premise that the driver and motor
code is read
automatically, the are matched and can be used together,
E-311 > .| Motor code not set read the alarm shielding position of
motor parameter is
. motor parameters through P0-53, and set
0, and the driver the motor code of P0-33 correctl
P0-33 =0 Y
On the premise that the driver and motor
Reading motor Parameter CRC | € matched and can bfi: used t'o'gether,
E-312 | parameter S | | erification failed read the alarm shielding position of
damaged motor parameters through P0-53, and set
the motor code of P0-33 correctly
(1) Update driver firmware to maximize
current motor parameter performance
(2) Read the alarm shielding position of
E313 Encoder software | Encoder software version | motor parameters through p0-53, and set
version mismatch | mismatch the motor code of P0-33 correctly. At
this time, the motor parameters are in
the driver, which can work normally, but
may affect some performance
Motor code does Encgder . . hardware Contact the manufacturer's technical
E-314 | not match | version is higher than .
. . . support to update the driver firmware
software version driver firmware version
When the motor On the premise that the driver and motor
code is read
automatically, the are matched and can be used together,
E-315 > " | Read the motor code is 0 | read the alarm shielding position of
motor parameter is
. motor parameters through P0-53, and set
0, and the driver the motor code of PO-33 correctl
P0-33#£0 y
Check U3-00 and motor label.
(D) If the two values are the same,
Autoread  code The auto read motor code | change P0-33 motor code or set P0-33
E-316 error is inconsistent with the | to 0 to read motor code automatically;
motor code set in P0-33 (2) If the two values are different,
contact the manufacturer for technical
support
Check if there are alarm output signals
Driver cascading | Terminal emergenc from other drivers connected to the SI
32 E-320 & . geney input terminal of the driver, and
alarm alarm function . . .
prioritize  processing  this  alarm.
Correctly setting parameters P5-68
(1) Ensure that STO1 and STO2 are
disconnected simultaneously;
E-340 STO status is not | STO1 and STO2 input | (2) If a certain STO is still in a high
synchronized states are inconsistent level state after disconnecting the 24V
power supply, please contact the original
34 .
factory technical support.
E-342 STO buffer circuit | STO  buffer  circuit | Please contact the original factory
abnormal alarm abnormality technical support.
E-343 | EDM circuit error | EDM output signal error Please ~ contact the original = factory

technical support.




10.3 Alarm read

0000H ~ FEFFh is defined according to IEC61800-7-201.

FFOOh ~ FFFFh can be defined according to users, as follows.

The lower 8 bits of the defined value (FFOOh ~ FFFFh) shown in the following table indicates the main code of
the alarm number of the servo abnormal (alarm). (the secondary code of the alarm number is not read.)

In addition, the main code of alarm number is represented by hexadecimal number.

Index | Sub-Index | Name/Description | Range | DateType Access PDO Op-mode

603Fh 00h Error code 0~65535 Ulé ro TxPDO All

Now the alarm of the servo driver (only the main number).
When the alarm does not occur, it will display 0000H.
When an alarm occurs, an alarm is displayed.

FF**h

Alarm (main) No. (00h ~ FFH)

(Example) FFO3h ... 03h=3d E-030 (overvoltage protection) occurs

FF55h ... 55h=85d E-850 (TxPDO configuration error protection), E-851 (RxPDO
configuration error protection)

any one of them occurs

As an exception, AO0Oh is displayed in the case of E-817 (Syncmanager 2/3 setting error).

Alarm code can also be read through SDO instruction. U1-00 corresponding object dictionary is 0x3100. The
command is as follows:
| MO
| i | EC_SDORD KO H3100 KO DO D2 Mo }—{

Read the value in slave object dictionary 0x3100: 00 (current alarm code) with station number 0 to register DO.
(Refer to XDH/XLH motion control manual for the specific use of this instruction)

10.4 Alarm clear

Reset method of protection function associated with EtherCAT that can be cleared in case of abnormal (alarm)
The following methods (1)(2)(3)(4) can be used for abnormal (alarm) clearing no matter which method.

In addition, for protection functions other than EtherCAT association, please refer to the basic function
specifications of technical manual.

Method (1): bit4 (Error Ind ACK) of AL control is set to "1".
After that, bit7 of 6040h (control word) is cleared by setting 0—1 (sending Fault result command).
After the alarm is cleared, the PDS status is converted from Fault to Switch on disabled.

Method (2): carry out abnormal (alarm) clearing by servo driver (panel F0-00, upper computer software).
After the alarm is cleared, the PDS status is transferred from Fault to Switch on disabled.

Method (3): the external alarm clear input (A-CLR) of servo driver changes from OFF state to ON state.
After the alarm is cleared, the PDS status is migrated from Fault to Switch on disabled.

Method (4): Clear the alarm through SDO instruction. The object dictionary corresponding to F0-00 is 0x4000.
The command is as follows:

MO
l Mt | EC_SDOWR K0 H4000 K0 D0 K2 D2 M0 }—{

When an alarm occurs, write 1 to DO to clear the alarm.
(Refer to XDH/XLH motion control manual for the specific use of this instruction)




11 Applications

11.1 XINJE XG2/XDH and DS5C2 Ethercat communication

11.1.1 System configuration

Name Model Quantity Note
Software Xinje PLC software 1
Xinje servo DS5C2-41P0-PTA |
Cable JC-CB-3 some Connect servo and PC

11.1.2 System topology

Local expansion [O

EtherCAT

The DS5C2 driver's network interface plug-in follows the standard of bottom in and top out. For example, the
network cable from the master station is connected to the second network interface in front of the first driver, and
the network cable from the first network interface is connected to the second network interface in front of the
second driver, and so on.

11.1.3 Debugging steps

1) CSP mode operation example

Register Note Unit
RXPDO[0X607A] Posmon setting, Modification via IO mapping in CSP mode is invalid, which Co-mmand
is controlled by NC module unit
TXPDO[0x6064] | Position feedback (motor actual position) Command
unit
TXPDO[0x606C] | Speed feedback Command
unit /s
RXPDO[0x6060] | Setto 8 -




(D) Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.

Scan || General | Expert process data | Launch parameters | 10 Mapping | COEOniine | ESC Reg |
Master
PLE Master Offset timefus): 500 [ FuncMappinghium: 0 ]
Slave - .
— Station|D:0 XINJE-DSSC1 CoE Drive Re... SM Watchdog: FuncModeue:  Servo Module vl
State Machine
Current State
Requested State
Emor Message

Read || We || Advae |[ ok || Cance

() Clickl Expert process data]—[ PDO assign ], select 1600, 1A00. (The default configuration can meet the basic
use of CSP. If necessary, other PDO parameters can be added.)

EthercatConfig w5
¢ Scan General Expett process data  |aunch parameters 10 Mapping  COE-Online  ESC Reg
Master SyncManager - PDO list

FLC Master M Size Type Index Size Name e_m Sign 5M

130 1st RxPDO Mapping

Slave #1601 6.0 2nd RxPDO Mapping
— Station|D:0 XINJE-DS5C1 CoE Drive Re... #1602 6.0 3d RxPDO Mapping
#1603 40 4th RxPDO Mapping
Hx1a00 130 1st TxPDO Mapping ¥
not over 32 bytes a0l 120 2nd TxPDO Mapping
) #x1al2 120 3rd TxPDO Mapping
£00 heson #1a03 120 £h TxPDO Mapping
[ #1601
[ #1602
[ #1503
- PDO: I Add Edit Delete Moveup Move down
Index:Subldx Size: Offset Name Type
Hx6040:00 20 0.0 Control Word UINT
Hx607A:00 40 20 Target Position DINT
HxGOFF00 40 6.0 TargetVelocity DINT
Hx6071:00 20 10.0 Target Torque INT
Hx6060:00 1.0 12.0 ModeOfOperation SINT

[4+X default PDO list, including basic operation parameters, can
add or delete as your needs

|hmod||Emort||Head||Wrﬂe ||.*\d.||rate|| oK ||Cance1|




EthercatConfig

: Scan

Master
FLC Master

Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re...

General Expett process data | aunch parameters

SyncManager

5M Size Type

0 MBoxOut
1 MBaxin
2 130 Outputs

ER e not over 32 bytes

mEaE. 2 K select 1a00~1a03
[ #1all
[ #1al2

[ #1a03

w
IO Mapping COE-Online ESC Reg
© PDO list
Index Size Name Sign 5M
Hx1600 130 1st RxPDO Mapping Z
Hx1601 6.0 2nd RxPDO Mapping
Hx1602 6.0 3d RxPDO Mapping
#1603 40 4th RxPDO Mapping
130 Tat TP ping B
a0l 120 R ] - B select SM3
#x1al2 120 3rd TxPDO Mapping
H#x1a03 120 4th TxPDO Mapping

1PDO’:IAdd Edit Delete Moveup Move down I

Index:Subldx Size Offset Name Type
Hx6041:00 20 0.0 Status Word UINT
Hx6064:00 40 20 ActualPostion DINT
Hx606C:00 40 60 Velocity actual value DINT
Hx6077:00 20 10.0 Actual Torque INT

He6061:00 1.0 120 ModeCfOperationDis...  SINT

[+ X default PDO list, including basic operation parameters, ca
add or delete as your needs

|h1pod||Emoﬂ||Rﬁad||Wrﬂe ||Ad.||rate|| QK ||Cance1|

(3) Confirm 6060h value is 8 in [ Lauch parameters] .

Scan

Master
PLC Master

Slave
— Station!D:0 XINJE-DS5C1 CoE Drive Re...

Add Edit Delete Moveup Move down

| | General | Expest process data | Launch paremeters |0 Mapping | COEOniine | ESC Reg |

gy 6060=8 is CSP mode

Row  Index: subindex Name VV Bits len... Enor -> exit Emor->jump Nextrow Notes

1 #x6060:00 Modes of operation 8 8 O O 0 Op mode

2 #x60C2:01 Interpolation time period 100 8 O O 0 Interpolation time period
3 #x60C2:02 Interpolation time index

Interpolation time index -5 8 O | 0
\ 60C2 value means synchronization

The startup parameters will be assigned to the object dictionary when the PLC is powered
on. In addition to these three parameters, other parameters can be added as required.

period is 1000us

Read

| wae || Acwae [ ok || cance

There are three default configurations in the startup parameters, among which 6060h is the slave operation mode,
with a default value of 8 (CSP mode); 60C2-1 and 60C2-2 are synchronization unit cycles, 60C2-1 is the value of
synchronization unit cycle, and 60C2-2 is the unit of synchronization unit cycle. For example, the default
synchronization unit cycle is 100 x 10-s, which is 1000us. (This parameter will automatically change with the
synchronization cycle of the main station configuration and does not require manual modification).

(@) [10 mapping] default start address is HD10000, which can be changed if necessary.




(5) After setting all the parameters, click [write] — [activate] — [OK] . The parameters will take effect after
the activation is successful.

Scan _Gmu'dlE:q)q'lpmcmd!zl[Lmn&pmus‘ 10 Mapping .-COE-Q'i'neIESCReg

Master Address The starting address can be modified

ELC Mesber index:Subldx Name Address Tpe Bitlength Vakse

Slave - #x6040:00 Control Word HD10000 UINT 16

— StationlD:0 XINJE-DSEC1 CoE Dive Re... | || T PS07AC0  TargetPosiion il LI 2
G- #c60FF-00 TargetVelocity HD10004 DINT 32
G- #6071:00 Target Torque HD10006 INT 16
- #x6060:00 ModeOfOperation HD10008 SINT 8
- 8x6041:00 Status Word HD10010 UINT 16
- #x6064:00 ActualPosition HD10012 DINT 32
G- #x606C:00 Velocity actual value HD10014 DINT 32
G- #x6077:00 ActualTorque HD10016 INT 16
(- #x6061:00 ModeOfOperationDisplay HD10018 SINT 8

The address will be automatically arranged, and the duplicate address will
report an error and automatically select the non duplicate address

click write and activate after parameter settings

Read || Wite Activate 0K | Cancel

(6) After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages.

(7) Confirm that the instruction channel (SFD8001+300*N) in the axis configuration parameters is Ethercat
(register value is 0).

Project 2 X | PLCI - Ladder } Axis configuration |
i i @@ JBasicMotionControlGroupD A | : —
§ UserLibrary - The number of axes shown 1 = | Read Write System Settings

HOME Back to the
E Fnchan i erary Basicconfiguration Unitconversion Mode parameter Probe settings ZRN back to the ‘”igi”aloriginal Advance

Default Library

o uence Block

B Free Monitor Encoder input port  |HSCO ~
[5, Data Monitor

ﬁ Set Reg Init Value

-..[[7] Function Version Switch

=23 PLC Config

|v Detailed settings

Automatic mapping

-] YO Function name Process data 2
' . EE‘ESE\:\::I Port [=-0utput (controlier o device)
.| Ethernet — Control Word unassigned
i @ Pulse {— Target Position unassigned
7 g I;D:Ldube — Target Velocity unassigned
ED — Target Torque unassigned
i E—’E 4GBOX — Max Motor Speed unassigned
% :;Tt]e)l('ncnnﬁg — Modes of operation unassigned
2124 PLC Communication — Position Offset unassigned
L::_l £§§ Ether!wtlp =+ Input (device to controller)

E‘ il [— Status Word unassigned
.| EipExplict — Actual Position unazsigned
0 WodbusTep I Actual Velocity unassigned
o EthercatMter — Actual Torque unassigned
— Modes of operation Display unassigned

— Digital inputs unassigned a

< >

In CSP mode, the current given position can be monitored through HD10002 (mapping of 607Ah), the current
actual position of the motor can be monitored through HD10012 (mapping of 6064h), and the current actual speed
can be monitored through HD10014 (mapping of 606Ch).
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Station 1D:0 #x6060.0, Modes of operation
Station 10:0 #x5084:0 Position actual value

Station 100 #x60FF .0 Target velocity

IBENFEHITIRE

OHEE 11 TR

+ When M20 goes from OFF to ON, perform periodic position control on the axis specified by HD300. After
successful execution, M21 is set to ON to indicate that the axis is in a periodic control state. By periodically

assigning values to HD300, control of the axis is achieved.

+ Before triggering the command, please ensure that the value of HD300 is the same as the current position,
otherwise the position will generate a step.

+ Periodic position control requires periodic writing of the target position value into the register, with no
significant changes in position, to avoid causing the axis to fly due to a large difference between the given

cycle position and the previous cycle position.

2) CSV mode operation example

Register Explanation Unit
RXPDO[0x60FF] Target velocity Command
unit/s
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Velocity actual value Command unit
/s
RXPDO[0x6080] Max motor speed ,can be modified online through COE-Online r/min
RXPDO[0x6060] Set to 9 -

(D Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.




Slave
— StationID:0 XINJE-DS5C1 CoE Drive Re...

|| General | Expert process data | Launch parameters | 10 Mapping | COEOniine | ESC Reg |

Offset timefus): 500

L

SM Watchdog:

Slave Ifomation | | It |

State Machine

Current State
Requested State
Emor Message

FuncMappinghum: 0 »i-

FuncModeule: | Servo Module "|

o e | e | [ 06 ] oo

() Click [Expert process data] — [PDO list], select 1600, 1A00. (The default configuration can meet the basic
use of CSV. If necessary, other PDO parameters can be added.)

EthercatConfig

: Scan

Master
FLC Master

Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re...

General Expert process data  |aunch parameters

SyncManager

10 Mapping COE-Online ESC Reg

S5M Size Type

not over 32 bytes

PDO Assign

(EEAEY 2 X select 1600~1603
[ #1601
[ #1602
[] #1603

- PDO list
Index Size Name em Sign 5M
130 1t R+PDO Mapping 2
Hx1601 60 ?nd RxPDO Mapping
Ha1602 60 3rd RxPDO Mapping
w1603 4.0 4th RxPDO Mapping
Hx1a00 130 1st TxPDO Mapping F
Hx1al1 120 2nd T«xPDO Mapping
Hx1ad2 120 3d TxPDO Mapping
Hx1a03 120 4th TxPDO Mapping

-'PDO:IAdd Edit Delete Moveup Move down I

Index: Subldx Size Offset MName Type
Hx6040:00 20 00 Control Word UINT
Hx607A:00 40 20 TargetPosition DINT
Hx60FF-00 40 60 TargetVelocity DINT
H6071-00 20 100 Target Torque INT

Ha6060:00 1.0 12.0 ModeOfOperation SINT

[+X default PDO list, including basic operation parameters, can
add or delete as your needs

=T = I = () =




EthercatConfig w5

¢ Scan General Expett process data  |aunch parameters 10 Mapping  COE-Online  ESC Reg
Master SyncManager © PDO list
PLC Master M Size Type Index Size Name Sign 5M
0 MBoxOut Hx1600 130 1st RxPDO Mapping Z

Slave 1 MBoxin H1601 6.0 2nd RxPDO Mapping
— Station|D:0 XINJE-DSSC1 CoE Drive Re... 2 120 Outputs sz 60 3d RxPDO Mapping

#1603 40 4th RxPDO Mapping

130 |14 100 Mopor -

select SM3

Hx1al1 120 2nd TxPDO Mapping %
#x1al2 120 3rd TxPDO Mapping

£00 heso ot oner 34 bytés #1a03 120 £h TxPDO Mapping

[ #«1a01

[ #«1a02

[ #1a03

- PDO: IAdd Edit Delete Moveup Move down I

Index:Subldx Size: Offset Name Type
Hx6041:00 20 0.0 Status Word UINT
Hx6064:00 40 20 ActualPostion DINT
Hx606C:00 40 60 Velocity actual value DINT
Hx6077:00 20 10.0 Actual Torque INT
He6061:00 1.0 120 ModeCfOperationDis...  SINT

[+ X default PDO list, including basic operation parameters, ca
add or delete as your needs

=1 = = D ) () =

Confirm 6060h value in [ Launch parameters] is 9.
p

Scan | General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg
Master | © Add Edit Delete Move up Move down CSV mode
PLC Master Row Index: subindex Name Vah/ Btslen.. Emor->ext Emor->jump Nexdtrow Notes
1 606000 Modes of operation 9 8 O O 0 Op mode
S 2 #60C201 Interpolation time perod 1 8 O O 0 Interpolation time period
— Station|D:0 XINJE-DS5C1 CoE Drive Re... 1 BEICH2 oo sdee |3 8 0 0 0 Fialion s

Read || Wae || Adwate |[ oK || Cancel

(@) [10 mapping]) default start address is HD10000, which can be changed if necessary.
(5) After setting all the parameters, click [write] — [activate] — [OK] . The parameters will take effect after
the activation is successful.



Scan | General [ BExpert process data f Launch parameters 10 Mapping | COE-Online: | ESC Reg

Master Address | The starting address can be modified

HiC ke idexSublde  Name Address Tyoe Btlengh  Value

s & Hx6040:00 Control Word HD10000 UINT 16

— StationID:0 XINJE-DSSC1 CoE Dive Re... | || T 2607A00  TargetPosition 103000 DT =
+- #xGOFF-00 TargetVelocity HD10004 DINT 32
- #x6071:00 Target Torque HD10006 INT 16
- #x6060:00 ModeOfOperation HD10008 SINT 8
- #x6041:00 Status Word HD10010 UINT 16
+- #x6064:00 ActualPosition HD10012 DINT 32
G- #606C:00 Velocity actual value HD10014 DINT 32
- #x6077:00 ActualTorque HD10016 INT 16
+- #x6061:00 ModeOfOperation Display HD10018 SINT 8

The address will be automatically arranged, and the duplicate address will
report an error and automatically select the non duplicate address

click write and activate after parameter settings

Read || Wite || Adivate || Ok | Cancel

(6) After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages. After the state is
switched to OP, 6080h (maximum motor speed) can be modified through COE-Online.

(7) After enabling ON, HD10000 (mapping of 6040h) will indicate the slave enable status from 6 — 7 — 15,
which can be assigned a value to HD10004 (mapping of 60FFh) as the given speed in CSV mode (real-time speed
interpolation can be achieved by modifying HD1004 in 19900 interrupt).

In CSV mode, the current given speed can be monitored through HD10004 (mapping of 60FFh), the current
actual position of the motor can be monitored through HD10012 (mapping of 6064h), and the current actual speed
can be monitored through HD10014 (mapping of 606Ch).

I APAWR HOO W1 KO
Y on

I ACYCVEL HD#0 _ 1D450 W1 KO
1 131670 © Fotfl

HD 400 FLERE

=El] - | Bl BEX fike =k | R e Bl &R
= HtEE #E A 5

|—. Mo ON BIT {7 fHHE

@ m30 OFF BT fiz R AT

@ HD400 131072 LREAL M= FEREE

@ HD10002 438015846 DINT W= Station ID:0 #x607A:0, Target position
—® HD10004 131072 DINT W= Station ID:0, #x50FF:0, Target velocity
I—. HD10008 ] INT BH=x Station ID:0 #x6060:0,Modes of operation
I—. HO10014 130722 DINT W= Station ID:0 #x808C.0 Velocity actual value
|~' HD10012 435591122 DINT W= Station ID:0 #x6054.0 Position actual value

— @ sFoen 1 INT B=x IZEMERITES: 0-EERE: 1A IERE:



3) CST mode operation example

Register Explanation Unit
RXPDO[0x6071] Target torque 0.1%
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Velocity actual value Command unit/s
TXPDO[0x6077] Torque actual value 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6060] Set to 10 -

(D) Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.

Scan

Master
PLC Master

Slave
— StationID:0 XINJE-DS5C1 CoE Drive Re...

|| General | Expert process data | Launch parameters | 10 Mapping | COEOniine | ESC Reg |

Offset timefus): 500 =

SM Watchdog: FuncModeule:

State Machine

Current State
Requested State
Emor Message

Read

FuncMappinghum: 0 ~:-

Servo Modie |

Cancel

| Wite | Actvate oK

(2) Click [Expert process data] — [PDO list] , select 1600, 1A00. The default configuration can meet the basic
use of CST. If necessary, other PDO parameters can be added. For example, add 6080h to modify max motor
speed and limit the torque.



Gonr| Bt s 6 | Lo ot 0 oo | COE i | E5C

SyncManager

SM Size Type

0 Mailbox ..
|

3

PDO Assign

#1600 click SM2, select 1600~1603
[] #1601 click SM3, select 1A00~1A03

L #1602 yoraiit select 1600, 1A00
[ #1603

* PDO list
Size Name SM

e o —T " —

&1601 60 d MDO Ma'.)phg present selected list

#1602 60 3rd RxPDO Mapping

#1603 40 4th RxPDO Mapping

#x1a00 130 1st TxPDO Mapping 3

#1ad1 120 2nd TxPDO Mapping

#&1a02 120 3rd TxPDO Mapping

#1a03 120 4th TxPDO Mapping

: PDO: Add Edit Delete Moveup Move down

Index:Subldx Size
#:6040:00 20
x607A:00 40

40
2 0

Offset Name Type
0.0 Control Word UINT
20 Target Position DINT
60 TargetVelocity DINT
100 TalgelTu'que INT

12 D S?NT

PDO add 6080h to modify max motor speed

(3) Confirm 6060h value in [ Launch parameters] is 10.

Guud[&pmmm[lardum&m 10 Mapping | COE-Onine | ESC Reg|

Error +> eadt Emor-»jump Nextrow  Notes

' Add Edit Delete Moveup Movedown CST mode
Row  Index: subindex Name V%lm

1 #x6060:00 Modes of operation 10 8 O
2 #60C2:01 Interpolation time period 100 8 O
3 #x60C2:02 Interpolation time index -5 8 O

O 0 Op mode
O 0 Intempolation time penod
O 0 Intempolation time index

(® [10 mapping] default start address is HD10000, which can be changed if necessary.

(5) After setting all the parameters, click [write] — [activate] —

the activation is successful.

[OK]

. The parameters will take effect after



 General | Expert process data | Launch parameters | 10 Mapping |COE-Oniine | ESC Reg|

Address
Index: Subdx Name Address Type Bit length Value
- #x6040:00 Control Word HD10000 UINT 16
i #x607A:00 TargetPosition HD10002 DINT 32
+- t60FF.00 TargetVelocity HD10004 DINT 32
- #6071:00 Targel'!'oml.le HD10006 INT 15
._p—mﬁﬂﬁﬂ[!] HD10008 SINT
__
W1 00 Sl Wl il LT L Newly added PDO will be sorted
o Ww ActualPosition HD10012 DINT 32 automatically, and 10 mapping
(- #x606C:00 Velocity actual value HD10014 DINT 32  will be allocated in order
- #6077:00 ActualTorque HD10016 INT 16
[#-#x6061:00 ModeOfOperationDisplay HD10018 SINT 8

click write and activate to make the parameters effective

st | e | e |0k ]|

(6) After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages.

(7) After enabling ON, HD10000 (mapping for 6040h) will indicate the slave enable state from 6 — 7 — 15,
which can be assigned a value to HD10006 (mapping for 6071h) as the given torque in CST mode.

In CST mode, the current given torque can be monitored through HD10006 (mapping of 6071h), the current
actual position can be monitored through HD10012 (mapping of 6064h), the current actual speed can be
monitored through HD10014 (mapping of 606Ch), the current actual torque can be monitored through HD10016
(mapping of 6077h), and the maximum motor speed can be limited through 6080h.

Note: After adding the speed limit parameter, ensure that the speed limit is within the appropriate range during
operation.
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|—-. HO10020 10 DINT W= Station ID:0 #x6080:0, Max motor speed

& Hp10002 3150984 DINT W= Station ID:0 #x607A:0 TargetPosition

@ HD10004 0 DINT W= Station ID:0 #x60FF:0 TargetVelocity

|—. HD10008 10 INT g= Station ID:0 #x6050:0 ModeO fOperation

|—. HO10014 21816 DINT W= Station ID:0 #506C.0 Velocity actual value

|—Q HOM 0042 3150939 DINT W= Station ID:0 #xB084:0, ActualPosition

Iri SFD&11 1 INT = iEhieHIhEE : 0 EEE: 1-A TR

4) HM mode operation example
HM control mode related objects
Register Explanation Unit
RXPDO[0x6040] Control word, modify control word to enable homing -
RXPDO[0x6098] Homing mode -
RXPDO[0x609A] | Homing acceleration speed Command
unit/s?
The control mode is HM mode (i.e. homing mode), and its value is
RXPDO[0x6060] set to 6 when the motor is not el(labled ¢ L )
SDO[0x6099] Homing speed, modify online through COE-Online Command
unit/s

(1) Terminal assignment is performed. P5-22 is the positive limit setting address, and the default value is 1, related
to servo terminal SI1. P5-23 is the setting address of the reverse limit, and the default value is 2, related to servo
terminal SI2, P5-27 is the origin setting address, and the default value is 3, related to servo terminal SI3.
() Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.

Scan General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg

Master

PLC Master 500 5] FuncMappingNum: 0 =

Offset timefus):

Slave

— Station!D:0 XINJE-DSSC1 CoE Drive Re... Servo Module i

SM Watchdog: FuncModeule:

Slave Information Init

State Machine

Curent State
Requested State

Emor Message

Adivate | [ oK

Wiite

(3 [Expert process data]l — [PDO list] select 1600, 1A00, add 6098h in 1600.



| General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

S * PDO list
p S ik Index Size Name Sign SM
- — (60 (140 |iaReOOMapos | 2
; S #1601 60 2nd RxPDO Mapping
12 1o [ouput | o e
3 e e #1603 40 4h RxPDO Mapping
#1al0 130 1st TxPDO Mapping 3
#1a01 120 2nd TxPDO Mapping
PDO Assign #x1al2 120 3rd TxPDO Mapping
e #1al3 120 4h TxPDO Mapping
[ #1601
[ #1602
[ #1603 { PDO: Add Edit Delete Moveup Move down
index:Sublde  Size Offset  Name Type
#6040:00 20 00 Cortrol Word UINT
#c607A:00 40 20 TargetPostion DINT
#%GOFF:00 40 60 TargetVelocity DINT
#6071:00 20 100 Targei Torque INT
£x6060:00 120 ModeOfOperation SINT

10 i

PDO add 6098h, to modify the homing mode

| Resd || Wae || awae || OK || Cumcd |

(4) Confirm 6060h value in [ Launch parameters] is 6.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg |

- Add Edit Delete Moveup Move down homing mode
Row Indexsubindex  Name vay{uslen,.. Eror->ext Emor->jump Nedrow Notes
1 #x6060:00 Modes of operation £ 8 O Il 0 Op mode
2 #%60C2:01 Interpolation time period 100 8 O O 0 Interpolation time period
3 #60C2:02 Interpolation time index -5 8 [l O 0 Interpolation time index

(5 [10 mapping] default start address is HD10000, which can be changed if necessary.

(6) After setting all the parameters, click [write] — [activate] — [OK] . The parameters will take effect after
the activation is successful.



| General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg |

l Address

Index: Subldx Name Address Type Bit length Value

@-#604000  Control Word HD10000 UINT 16
#-#607A00  TargetPostion HD10002 DINT 32
W-#60FF00  TametVelocty HD10004 DINT 32

5,}&9071 00 Targu‘rorq.le HD10006 INT 16

¢mensnm HD10008 SINT

T e O T N T O S
L,,—M;o-u 0 Status Word HD10010 UINT Newly added PDO will be
G- 8606400  ActualPostion HD10012 DINT 32

F-#606C:00  Velocty actual value HD10014 DINT 2 sorted automatically, and
@mﬁ:m ActualTorque HD10016 INT 16 10 mapping will be
F-#606100  ModeOfOperationDisplay HD10018 SINT 8

allocated in order

| Read || Wite || Actvae || OK || Cance

@ After the activation is completed, the slave station state machine (SD8021) will be from 1 -2 — 4 — §, 8
means OP status. At this time, both SDO and PDO can receive and send messages.

After the state is switched to OP, the homing speed and acceleration can be modified through COE-Online.



General iExperlproc&udda | Launch parameters E thp'ng“ COE-Oriline ESCReg

Advanced options
Index:Sublndex ~ Name Fag Value Communication eor message
- #x6091:00 Gear ratio ro >2¢
+- #x6092:00 Feed constant o »2<
6098 ing ™w this function is not supported offiine
ro >2¢
Speed during search for swich w | lthsfunctionisnot suppoted offiee |
o2 Speed during search for zero w this function is not supported offline
— #x609A:00 Homing acceleration ™ this function is not supported offiine
— tx60A3:00 Profile jerk use ™ this function is not supported offline
+- eb0A4:00 Profile jerk o »2¢
— #x6080:00 Position offset ™w this function is not supported offline
—#x6081:00 Velocity offset ™w ) ) this function is not supported offiine
- #6G0B200  Torque offset ™ 0063 homine ton e tisfunclon s not supported ofine
— 608800 Touch Probe Function ™ 600A- homing acceleration this function is not supported offline
— #x6089:00 Touch Probe Status ro 6099 is SDO, only can be this function is not supported offline
{-~#x60BA00  Touch Probe Pos1 Pos Value ro modified on COE interface  thjs function is not supported offiine
|- #60BB00  Touch Probe Pos1 Neg Value w fgﬁgiﬁa can be added 0.y ¢ nction is not supported offine
— t60BC:00 Touch Probe Pos2 Pos Value o this function is not supported offline
+—#x60BD:00 Touch Probe Pos2 Neg Value o this function is not supported offline
+—#60C0:00 Interpolation sub mode select ™w this function is not supported offiine
- #x60C1:00 Interpolation data record o »2¢
- #x60C2:00 Interpolation time period o >2<
— #x60C5:00 Max acceleration ™ this function is not supported offline
— #x60C6:00 Max deceleration ™w this function is not supported offline

(9) Set the homing mode (6098h).

Read

| Wite || Adivate Cancel

ook

This setting range is -2~37 (currently supports methods -2~14, 17~30, 33, 34, 35, 37).

After enabling ON, HD10000 (6040h mapping) will go from 6 — 7 — 15 to indicate the slave station's
enabled state, and then HD10000 (6040h mapping) will go from 15 — 31 to enable the homing. During the
homing process, if the origin signal is triggered, it will slow down and stop according to the corresponding way of

homing. To homing again, first change 6040h to 15, and then HD10000 (mapping of 6040h) 15 — 31.

5) PP mode operation example

PP control mode related object (command * setting)

Register Explanation Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Set to 1 -
RXPDO[0x607A] Target position Command unit
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max Profile velocity Command unit/s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6081] Profile velocity Command unit/s
RXPDO[0x6083] Profile acceleration Command unit/s?
RXPDO[0x6084] Profile deceleration Command unit/s?
RXPDO[0x60C5] Max acceleration Command unit/s?
RXPDO[0x60C6] Max deceleration Command unit/s?
RXPDO[0x6065] Following error window Command unit
RXPDO[0x6066] Following error time out ms
RXPDO[0x6067] Position windows Command unit
RXPDO[0x6068] Position window time ms




Note:

(1) 6081h (profile speed) is limited by the smaller one of 607Fh (maximum internal speed) and 6080h (maximum

motor speed).

(2) Changing the set value of 607Fh (maximum internal speed) or 6080h (maximum motor speed) during the

operation is not reflected in the operation.

pp control mode related object (command + monitor)

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6063] Position actual internal value Command unit
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Speed feedback Command unit /s
TXPDO[0x6077] Actual torque 0.1%
TXPDO[0x60F4] Following error actual value Command unit

(D Click [scan) or [add] in the EtherCAT interface, function module please set to user define in [ general]
interface.
EthercatConfig X
Scan General Expert process data  Launch parameters 10 Mapping  COE-Orline  ESC Reg
Master
PLC Master Expert Config: O e 5 FuncMappinghum: |0 =
o Cffset timefus):
— Station|D:0 XINJE-DS5C1 CoE Drive Re...
5M Watchdog: FuncModeule: User Define ~
set to user define
Slave Information Init
State Machine
Cumert Stste ||
Requested State I:I
Emor Message

Import Export Read

Write Activate Cancsl

(2) Click [ Expert process data] — [PDO list], select 1600, 1A00. PDO parameters associated with the mode can

be added (1600 and 1A00 can not add more than 32 bytes respectively).




1600 click SM2, select 1600~1603
[] #1601 click SM3, select 1A00~1A03

| Scan | [General | Bxpert process defa | Launch paremeters | 10 Mapping | COEOnine | ESC Reg |

e : PDO list

PLC Master Size SM

Slave #1601 so Ind RxPDO Ma)png

~— Station!D:0 XINJE-DS5C1 CoE Drive Re... #1602 60 %d RxPDO Mapping present
#603 40 dth RePDO Mapping selected Iist\
#1a00 130 1st TXPDO Mapping 3
101 120 2nd TxPDO Mapping

PDO Assign #1a02 120 3d TxPDO Mapping

#1203 120 4h TxPDO Mapping

[J #1602 default select 1600, 1A00

[ #1603 : PDO: Add Edit Delete Moveup Move down
Index:Sublde  Size Offset  Name Type
6040:00 20 00 Control Word UINT
#x607A:00 40 20 TargetPosttion DINT
#BOFF:00 40 60 TargetVelocty DINT
#6071:00 20 100 TargetTorque INT
#6060:00 10 120 ModeOfOperation SINT

The default configuration contains the parameters required for
basic operation. If there are other requirements, click Add.

Food || Wae || Aowae || oK || coed |

(3) Confirm 6060h value [launch parameters] is 1.

ing | COEOnline | ESC Reg |

Add Edlt Delete Mwe up Move down PP mmde
Row  Index: subindex Name Value Bislen.. Emor->ext  Emor->jump Nextrow Notes
2 60C2.0 Interpolation time pedod 100 8 Hmlabon time period
3 #60C2:02 Interpolation time index -5 8 [[ D n Interpolation time index
\ The value of 60C2 indicates that the
synchronization period is 1000us

The startup parameters will assign values to the object dictionary

when the PLC is powered on. In addition to these three

parameters, other parameters can be added as required

(#) [10 mapping] default start address is HD10000, which can be changed if necessary.



(5) After parameter configuration is completed, click [write] — [activate] — [OK] . After activation, the
parameters will take effect.

Address | start address can be changed

Index: Subldx Name Address Type Bit length Value
- #x6040:00 Control Word HD10000 UINT 16
- Be607A:00 TargetPosition HD10002 DINT 2
(¥~ #60FF-00 TargetVelocity HD10004 DINT 2
- #x6071:00 Target Torque HD10006 INT 16
- #x6060:00 ModeOfOperation HD10008 SINT 8
¥~ #x6098:00 Homing method HD10020 SINT 8
(¥ t6041:00 Status Word HD10010 UINT 16
G-HeB064:00  ActualPosttion HD10012 DINT 32
E;— #x606C:00 Velocity actual value HD10014 DINT 32
- #x6077:00 ActualTorque HD10016 INT 16
(¥ x6061:00 ModeOfOperationDisplay HD10018 SINT 8

The address will be automatically arranged, and the duplicate address will report an

error and automatically select the non duplicate address

Click write and activate after parameter setting

Read || Wie || Acvae || Ok | Cance

(6) After the activation is completed, the slave station state machine (SD8021) will from 1 — 2 — 4 — 8, 8
means OP status. At this time, both SDO and PDO can receive and send messages.

(7) Modify the control word 6040 (absolute mode: 6 — 15 — 31, relative mode: 6 — 79 — 95) to enable the
slave station to move the motor by setting the target position, target speed, acceleration and deceleration and other
parameters.

In PP mode, data can be monitored through I/O mapping address setting. For example, the control word of
axis 1 can be modified through HD10000 (mapping of 6040h), the motor can be enabled or disabled, and the
given position of current axis 1 can be monitored through HD10004 (mapping of 607Ah).



= —=————
BN SFiEHE Bihes I C0E-Online ESCERPEES
HHELR
Fal: 7&3l =W Huhik Eoid] fute #iE
EF#XGD?A:DD TargetPosition D000z IIHT 3z B3700000
#IJ-#XGDGU:DD ModeOfperation HD10008 SINHT g 1
L*:}-#xﬁﬂﬁl oo Frofile velocity HD10022 UDIKT 3z 131072
¢l—-#x6083:00 Frofile acceleration 10024 ULIHT 32 1310720
f_;*I-J—#XGDS‘l:DD Frofile deceleration 010026 ULIHT 32 1310720
E‘—“XGD?F:DD Max profile veloecity 010028 VDIHT 32 GB35
in—-#xﬁﬂ‘ll oo Status Werd HO10010 UIHT 16 4663
@—#x6064100 ActualFosition HDi0012 IIHT 3z B4328266
L#_F#XGDGC:DD Velocity actual value HD10014 DINT 32 BEOZ3
.#IJ'“XGD?F:DD ActualTorque HD10016 IHT 16 36
[E-#x6061 ;00 ModeOf0perationlisplay HD10018 SINHT g 1
SAEE BAEE EIRER BEEM WE HIH
PLC1-EH%R1
WEE - S0 BN Bk 2% | R OME BN BE
¥R wiEE #H EASH SR s 2
— @& HD10000 g5 INT = Station ID:0,#x6040:0,Control ...
& HD10002 53700000 DINT = Station ID:0,%x507A:0 Target...
|—¢ HD10014 85003 DINT W= Station ID:0, #x606C:0, Velocit...
6) PV mode operation example
pv control mode related object (command - setting)
Register Explanation Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Set to 3 -
RXPDO[0x60FF] Target velocity Command unit/s
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max Profile velocity Command unit /s
RXPDOJ[0x6080] Max motor speed r/min
RXPDO[0x6083] Profile acceleration Command unit /s?
RXPDO[0x6084] Profile deceleration Command unit /s?
RXPDO[0x60C5] Max acceleration Command unit /s?
RXPDO[0x60C6] Max deceleration Command unit /s?
RXPDO[0x606D] Velocity window Command unit /s
RXPDOJ[0x606E] Velocity window time ms
RXPDO[0x606F] Velocity threshold Command unit /s
RXPDO[0x6070] Velocity threshold time ms
pv control mode related object (command * monitor)
Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Velocity actual value Command unit /s
TXPDO[0x6077] Torque actual value 0.1%




(D Click [scan) or [add] in the EtherCAT interface, function module please set to user define in [ general]
interface.

EthercatConfig X
Scan General  Expert process data  Launch parameters 10 Mapping  COE-Online  ESC Reg
Master -
PLC Master Expert Config: O e 5 FuncMappinghum: |0 s
(Offzet timelus):
Slave

— Station|D:0 XINJE-DS5C1 CoE Drive Re...
5M Watchdog: FuncModeule: User Define ~

i set to user define
Slave Information Init

State Machine

ComortSizte [ |
Requestedsate | |

Emor Message

Import Export Read Write Activate Cancel

(2) Click [ Expert process data] — [PDO list], select 1600, 1A00. PDO parameters associated with the mode can
be added (1600 and 1A00 can not add more than 32 bytes respectively)



General  Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg|

SyncManager * PDO list
I N T S I
mem 6.0 an FbcPDo Mappng
#1602 60 3rd RxPDO Mapping
#1603 4.0 4th RxPDO Mapping
130 .
not exceed 32 byteh?u #1200 130 1st TxPDO Mapping present selected list ~—3

#1a01 120 2nd TxPDO Mapping

PDO Assign #&1a02 120 3d TxPDO Mapping

21600 #1a03 120 4th TxPDO Mapping

[] #1601

[ #1602

[] #1603  PDO: Add Edit Delete Moveup Move down

Index:Subldx Size

#x607A:00 Talget!’oatim

#x60FF:00 40 6.0 TargetVelocity DINT

#x6060:00 1.0 10.0 ModeOfOperation SINT

#¢6098:00 1.0 1.0 Homing method SINT

#x6072:00 20 120 Max torque UINT

#¢6080:00 40 14.0 Max motor speed UDINT
#607F:00 40 18.0 Max profile velocity UDINT

In addition to the default configuration, add other parameters as required

| Read || Wi || Aot |[ OK || Cancd |
(3) Confirm the 6060h value in [ Lanuch parameter] is 3.

| General | Expet process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg|

* Add Edit Delete Moveup Move down ’ PV mode
Row  Index: subindex Name Value Error -> exit Emor->jump Nexrow  Notes
106000 oo _-:--:--
2 A60C2:01 Interpolation time period 100 hleq;olaﬁm time period
3 #60C2:02 Interpolation time index -5 \a [:| [I n Interpolation time index

The value of 60C2 indicates that the synchronization
period is 1000us

The startup parameters will be assigned to the object dictionary when the
PLC is powered on. In addition to these three default parameters, other
parameters will be added as required

| Resd || Wae || Aowme || Ok [[ cancel |




(@) [10 mapping] The starting address can be customized and modified.
(5) After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after

the activation is successful.

General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg

Address | The starting address can be customized and modified

Index:Subldx
- ##x6040:00
+- #x607A:00
(- #x60FF:00
- #x6071:00
(- #x6060:00
+- #x6041:00

Name

Control Word

Target Position
TargetVelocity

Target Torque

ModeOfOperation

Status Word

ActualPosition
Velocity actual value

ActualTorgue

ModeOfOperationDisplay

Address

HD10000
HD10002
HD10004
HD10006
HD10008
HD10010
HD10012
HD10014
HD10016
HD10018

Type
UINT
DINT
DINT
INT

SINT
UINT
DINT
DINT
INT

SINT

After parameter configuration is completed, click write

Bit length

"alBa"aRkBKEa

Value

and activate to make the settings effective

Read

Wiite

Activate

OK

Cancel

(6) After the activation is completed, the slave station state machine (SD8021) will from 1 — 2 — 4 — 8, 8

means the OP status. At this time, SDO and PDO can receive and send messages

(7) Modify the control word 6040 (6 — 15) to enable the slave station and move the motor by setting the target

speed, acceleration and deceleration and other parameters

In PV mode, data can be set and monitored through I/O mapping addresses. For example, the control word of
axis 1 can be modified through HD10000 (6040h mapping) to enable or disable the motor. The actual position of
the current motor on axis 1 can be monitored through HD10012 (6064h mapping), and the actual speed of axis 1
can be monitored through HD10014 (606Ch mapping).

B EEiESdE mehed TOMAY CoE-Online ESCEFITER

HHEE

Fal: F%3 B i il fute g
#XGU‘IUZUU Contrel Werd HO10000 UIHT 16 15
#XGU Th:00 TargetPosition HDioooz DINT 32 u]
#XGDGD:DD ModeDf0peration HD0008 SINT g 3
#XGDSIZDD Frofile velocity HDnioozz VUDIHT 32 a
#XGDSSZDD Profile acceleration HD10024 UDINT 32 131072
¢l—#x6084:00 Profile deceleration HO10026 UDINT 32 131072
LJTJ—#XGD?F:DD Max profile velocity HO10025 UDIHT 3z 131072
I:-;-}#XGUFFZUU Target velooity HO10030 IIHT 3z 131072
#XGD?I 00 Target torgue HDoio0032 IHT 16 a
#XGU‘IIZUU Statuz Word HOoio0o10 VUIHT 16 1591
#xﬁﬂﬁ‘l:ﬂﬂ ActualFosition HOioo1z IIHT 32 323176471
#XGDGC:DD ¥elocity actual value HO10014 TIHT 32 131039
#XGU??ZUU ActualTorque HO10016 IHT 16 =
#XGDGI oo ModeOflperati onDizplay HO10015 SIHT g 3




PLCT-EHEEE]
STERL] - | A0 SR fHR: 2FElE: | bR TR B BE

= WiEE Al psMbE R 38

@ HD10000 15 INT tE Station ID:0 #x6040:0,Control ...
|—-i HOH 0012 315360395 DINT = Station ID:0 #x5064:0 Actual...

I—ib HOH 0014 130324 DINT W= Station ID:0 #x506C:0, Velocit...

7) TQ mode operation example

TQ control mode related objects (command * setting)

Register Note Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Control mode is tq (Profile torque control mode), set its value to i

4
RXPDO[0x6071] Target torque given 0.1%
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x6080] Maximum motor speed r/min
RXPDO[0x6087] Set torque slope 0.1%/S
RXPDO[0x6088] Set the type of torque profile to use -

TQ control mode related objects (command * monitoring)

Register Note Unit
TXPDO[0x6041] Status word -
TXPDO[0x6064] Position feedback (actual motor position) Command unit
TXPDO[0x606C] Speed feedback Command unit /s
TXPDO[0x6077] Actual torque 0.1%

(D Click [scan] or [add] slave on EtherCATconfig interface, function module please set to user define in
[ general] interface.

EthercatConfig X
Scan General  Expert process data  Launch parameters 10 Mapping  COE-Online  ESC Reg
Master
PLC Master Expert Config: O e 5 FuncMappinghum: |0 =
(Offzet timelus):

Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re...

5M Watchdog: FuncModeule: User Define ~

set to user define
Slave Information Init

State Machine

ComortSizte [ |
Requestedsate | |

Emor Message

Import Export Read Write Activate Cancel




(2) Select 1600, 1A00 in [expert process data]l — [PDO list] , PDO parameters associated with the mode can be
added (1600 and 1A00 cannot add more than 32 bytes respectively).

| General | Expet process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

SyncManager : PDO list
SM Size Type Size Name SM
0 e --
1 #1601 6.0 znd RxPDo Mapping
HIB02 60 3d RPDO Mapong
#1603 40 4th RxPDO Mapping
2 not excl%g 32 byté?u #1300 130 1st TxPDO Mapping present selected list e
#1ad1 120 2nd TxPDO Mapping
PDO Assign #1302 120 3rd TxPDO Mapping
51600 #1a03 120 4th TxPDO Mapping
[ #1601
[ #1602
[] #1602 ‘ PDO: Add Edit Delete Moveup Move down

Index:Subldx Size Offset Name

#x607A:00 Taget?oshm

Hx60FF:00 4_0 6_0 TargetVelocity DINT

#x6060:00 1.0 10.0 ModeOfOperation SINT

#¢6098:00 10 1.0 Homing method SINT

#x6072:00 20 120 Max torque UINT

#¢6080:00 40 14.0 Max motor speed UDINT
#607F:00 40 18.0 Max profile velocity UDINT

In addition to the default configuration, add other parameters as required

e [ Wae ] [ ] o] [t |

(3) Confirm 6060h value in [Launch parameter] is 4.
| General | Expet process data | Launch parameters | 0 Mapping | COE-Oniine | ESC Reg|
- Add Edit Delete Moveup Movedown ’ TQ mode

Row  Index: subindex Name Value Evor->ext  Emor->jump Nextrow  Notes

Modes of operaiion -:-:-
2 #x60C2:01 Interpolation time pefiod 1 8 lrtapdaum time period
3 #60C2:02 Interpolation time index -3 8 ]:] D a Interpolation time index

60C2: Synchronization period: 1000us

The startup parameters will assign values to the object dictionary when the PLC is powered on. In
addition to these three default parameters, other parameters can be added as required

(#) [10 mapping] the starting address can be customized and modified.
(5) After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after
the activation is successful.



General | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg
Address | The starting address can be customized and modified

Index:Subldx Name Address Type Bit length Value
#- #2x6040:00 Control Word HD10000 UINT 16
+- #x607A:00 TargetPosition HD10002 DINT 32
+- #x60FF-00 TargetVelocity HD10004 DINT 32
- #x6071:00 Target Torque HD10006 INT 16
+- #x6060:00 ModeOfOperation HD10008 SINT 8
+- #x6041:00 Status Word HD10010 UINT 16
+- #x6064:00 ActualPosition HD10012 DINT 32
+- #x606C.00 Veloctty actual value HD10014 DINT 32
+-Ex6077:00 Actual Torque HD10016 INT 16
+- #x6061:00 ModeOfOperationDisplay HD10018 SINT 8

After parameter configuration is completed, click write

and activate to make the settings effective

Read Wiite Activate

(6)After activation, the slave station state machine (SD8021) will change from 1 — 2 — 4 — 8, 8 indicating the

Cancel

OP state. At this time, both SDO and PDO can receive and send messages.

(7)Modify the control word 6040 (6 — 15) to enable the slave station to move the motor by setting the target

torque, torque slope and other parameters.

In TQ mode, data can be set and monitored through I/O mapping addresses. For example, the control word of
axis 1 can be modified through HD10000 (6040h mapping) to enable or disable the motor. The actual torque of
the current motor on axis 1 can be monitored through HD10016 (6077h mapping), and the torque slope of axis 1

can be set through HD10038 (6087h mapping).

8) Probe function example (take DS5C2-20P4-PTA as an example)
Probe function related object

PLCI-SEET

UeERl] - | FEO0 Bk B =SFME: | L T Eln SR
k=] HEE ARG EE

= & HD10000 15 INT ==l Station ID:0,#x6040:0, Control Word
|». HO10ME 41 INT = Station ID:0,#=6077:0, ActualTorgue
|». HD410038 1] UDINT W= Station ID:0,#=5087:0 Torque slope
|—. HD102 33084204 DINT W= Station ID:0 #45064:0 ActualPosition
|— & HD10014 132188 DINT W= Station ID:0 #4506C.0, Velocity actual ...

Index Sub index Name Unit
60B8h 00h Probe function settings -
60B%h 00h Indicates the status of the Touch probe function -
60BAh 00h Indicates the clamping position of the rising edge of Command unit
Touch probel

60BBh 00h Indicates the clamping position of the falling edge of Command unit
Touch probel

60BCh 00h Indicates the clamping position of the rising edge of Command unit
Touch probe2

60BDh 00h Indicates the clamping position of the falling edge of Command unit
Touch probe2




(1) External wiring and probe terminal assignment: P5-62 and P5-63 are used for terminal assignment of probe
function, probe 1 is assigned to SI1, probe 2 is assigned to SI2, 1 is written in P5-62 when SI1 is assigned, and 2 is
written in P5-63 when SI2 is assigned.

(2) Click [scan] or [add] slave on EtherCATconfig interface, use default settings for [ general] interface.

Scan I'GME’i EpﬁpmmddalemchpmdnlDMglCOEO’hlExﬁeg
Master
PLC Master Offset timefus): o B FuncMappingNum: 0 By
Slave .
— Station!D:0 XINJE-DSSC1 CoE Drive Re... SM Watchdog: FuncModeule: | Servo Module v
State Machine
Current State
Requested State |

Emor Message

| Read | wae || Acwae [ ok || Cance

(3) When the level signal connected to the driver SI1 or SI2 jumps, the probe function is triggered, and the probe
value is locked in the corresponding COE object words 0x60BA to 0x60BD. When reading the probe value, you
need to add the corresponding probe value object (0x60BA-0x60BD) to TxPDO to facilitate data collection.

Select 1600, 1A00 in [ Expert process data]l — [PDO list], add 60B8h in 1600, add 60BAh in 1A00, 60BCh (take
the rising edge of the two probe signals as an example. If the falling edge is collected, 60BBh and 60BDh can be

added).

Genersl | Expert process data | Launch parameters | 10 Mapping | COE-Criine | ESC Reg|

Sl PDO list
Index  Size Name Sign SM
I 1501 000 Mogors _ ——
#1601 60 2nd RxPDO Mapping
= #1602 60 3rd RxPDO Mapping
2 0 = #1603 40 4&h RxPDO Mapping
#x1a00 130 1st TxPDO Mapping 3
#x1a0l 120 2nd TXPDO Mapping
PDO Assign #1al2 120 3rd TxPDO Mapping
AR #1al3 120 4h TxPDO Mapping
#1601
[ #1602
[ #1603 * PDO: Edit Delete Moveup Move down
Index:Sublde  Size Offset Name Type
604000 20 0.0 Control Word UINT
#BOTA-D0 40 20 TargetPostion DINT
#xB0FF-00 40 60 TargetVelocty DINT
#6071:00 20 100 Target Torque INT
12.0 ModeOfOperatio

(e ][ whee | [pomemm [[ Ok ][ omeu




| General | Expert process data | Launch parameters | 10 Mapping | COEOniine | ESC Reg|

SyncManage  PDO list
M Size Tipe Index Size Name Sign SM
0 Maibax #1600 150 1st RxPDO Mapping 2
7 Mailbox | #1601 60 2nd RxPDO Mapping
2 150 #1602 60 3rd RxPDO Mapping
#1603 40 4th RxPDO Mapping
1st TxPDO Mapping

101 120 2nd TxPDO Mapping

PDO Assign #x1a02 120 3d TxPDO Mapping

= #1203 120 4h TXPDO Mapping

[ #x1a01

[ #1202

[ #1a03 : PDO: Edit Delete Moveup Move down
Indesc:Subldie Size Offset Name Type
£x6041:00 20 00 Status Word UINT
Hx6064:00 40 20 ActualPosttion DINT
#x606C:00 40 60 Velocity actual value  DINT
#6077:00 20 100 AciualTorgue INT
#6061:00 10 120 odeOfOperationDis...  SINT

Touch Probe Pos1 P

40 170 Touch Probe Pos2 P...
20 210 Touch Probe Status

H#c60BA:-00
#x60BC:00
#xB6089:00

DINT

UINT

 Read || wite || Acwae || ok || Cance

(® [10 mapping] The default starting address is HD10000, which can be changed if necessary
(5) After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after
the activation is successful.

 General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg
\ Address | default address is HD1000, here we set to HD2000

Index: Subldx

(- $56040:00
- #x607A:00
- #xBOFF:00
G- #x6071:00
- #x6060:00

Name

Control Word
TargetPostion
TargetVelocity
Target Torgue
ModeOfOperation

| Touch Probe Function

Address

HD10000
HD10002
HD10004
HD10006
HD10008
HD10020

Type Bit length
UINT 16

DINT 32

DINT 32

INT 16

SINT 8

[umT |18

Status Word HD10010 UINT 16
ActualPosition HD10012 DINT 32
Velocity actual value HD10014 DINT 2
ActualTorque HD10016 INT 16
ModeOfOperationDisplay HD10018 SINT 8
i?j-m(BDBA:DD Touch Probe Pos1 Pos Value HD10022 DINT 32
¢rmmac:ou Touch Probe Pos2 Pos Value HD10024 DINT 32
- #6089:00 Touch Probe Status HD10026 UINT 16

Value

Newly added PDOS will be
sorted automatically,
mappings will be allocated in

order

and 10

click write and activate after parameter settings, to make the

settings effective

| |




. ETFidiEgdE BEhEd COE-Online ESCEFiFes

HhIER
Z3|: 7H3|  &W it #al fir #iiE
[F-#=6040: 00 Contrel Word HO10000 UIHT 16 3]
Ii'\—-#xﬁﬂ Th:00 TargetPozition HOoioooz IIHT 3z —4
FF#xG0FF:00  TarsetVelocity HD10004 DINT 3z 0
Iéa—-#xﬁﬂ?l 100 TargetTorque HO1000& IHT 16 o
; : i HO10008 THT g g
[ ;00 Touch Frobe Function HO10020 UIHT 16 Um—l
: o Tatus Word TOTOOTT TIAT T =
:3—#)(6064 00 ActualPosition HDiooiz DIINT 32 —4
!%?—“XGDGC:DD Velocity actual value HOi0014 IIHT 3z 15
Ii‘—-#xﬁﬂ?? i} ActualTorque HO10016 IHT 16 o
:'1}#)(6061 00 Mode0f0perationlisplay HO10015 SIHT g g
Ii'?—-#XGUBAZUU Teuch Probe Fosl Fos Value Hoioozz IIHT 3z 1]
L%I—#XGDBC:DD Touch Probe Fos? Poz Value HOi00z24 IIHT 3z o
IéF“XGDBQ:DD Teuch Probe Status HO10026 UIHT 16 1]
I%‘J—#XGDBB:DD Teuch Probe Fosl Feg Value HDLO028 DINT 32 o
[F-4#x60BD : 00 Touch Probe Fos? Heg Value HO10030 IIHT 32 i}
SFARE FHEE EBERR BEEEM ik HE HI'H

(6) After activation, the slave station state machine (SD8021) will change from 1 — 2 — 4 — 8, 8 indicating the
OP state. At this time, both SDO and PDO can receive and send messages.

(7) After enabling the slave station, the probe function can be activated by modifying HD10024 (60BSh
mapping).

After activating the probe function, the rising edge clamping value of probe 1 can be monitored through
HD10022 (60BAh mapping), the rising edge clamping value of probe 2 can be monitored through HD10024
(60BCh mapping), the current probe status can be monitored through HD10026 (60B9h mapping), the current
actual position of the motor can be monitored through HD10012 (6064h), and the current actual speed can be
monitored through HD10014 (606Ch mapping).
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11.2 Beckhoff TWINCAT and Xinje DS5C2

Beckhoff TwinCAT control software is used as the master station and Xinje servo is used as the slave station to
realize EtherCAT motion control.

11.2.1 System configuration

Name Model Quantity Explanation
Upper Application version used in this
computer TWINCAT XAE(VS 2013) 1 example:
software TC31-FULL-Setup.3.14022.27
Xinje servo DS5C2-41P0-PTA |
Network cable JC-CA-3 some For connection betwe_en
computer and servo driver

11.2.2 System topology

EtherCAT motion
bus

DS5C2 servo driver has two communication network ports, which follow the principle of "bottom in and top out"
shall be followed when connecting. The master station must be connected with the network port under the CN1
port of the first servo, and then the network port above the first servo is connected with the network port below the
second servo, and so on.

11.2.3 Commissioning steps:

1) Add XML file
Before opening the software operation, we need to copy the DS5C2 XML file to the TwinCAT installation
directory, and the default path is C:\TwinCAT\3.1\Config\lo\EtherCAT.

2) New project
Open the TwinCAT XAE(VS 2013) software and new a project.

(1)FILE—NEW—Project:
(2)Select TwinCAT Project, enter the project name and the project saving path, and click OK.
The following interface will appear:
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[
= 4 BEryo
4% Devices
. B¢ Mappings
3) Hardware scanning

If the controller is not in config mode,click L to switch the controller to config mode first. Then right click
“Device” and click “Scan” to scan the slave station of EtherCAT.

w wendangtuli - Microsoft Visual Studio (Administrator) | Microsoft Visual Studio el
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINS:
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Solution Explorer
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Search Solution Explorer (Ctrl+;)

X

HINT: Not all types of devices can be found automatically

—

7R [ oK
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] [ Cancel
(1) switch to config
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] Solution 'wendangtuli’ (1 project)
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P §% Mappings ‘0 Add New Item.. Ins [ unseecta |
‘a0 Add Existing ltem... Shift+Alt+A
Export EAP Config File
(2) scan ¥y Scan
Paste Ctrl+
Paste with Links
Microsoft Visual Studic 23
EtherCAT drive(s) added [5m] o~
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Append linked axis to: I @ MC - Configuration ] - =
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Cancel
[ YES ] [ NO

Click “NC Configuration” .

After the scanning is completed, Axisl can be seen in “Motion-NC axis”, corresponding to the servo motor
connected to the servo driver, and DS5C2 can be seen in the “Device”.
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4) Connect NC axis and physical axis
Method 1:Click “Axis1-Settings-Link to I/O ...” to select the physical axis associated with the NC axis.This link
will be automatically added when scanning the hardware.

Method 2: Manually right click Axis and click Append axis. Link the NC axis to the physical axis manually.

In this window, you can see the corresponding relationship between the NC axis and the physical axis
ation MAIN
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5) Debugging through NC-Online interface

(1)Switch TwinCAT to the running mode, and then click “MOTION- Axis1- Online” to debug the servo axis.
(Note: if you don’t see the current position of the shaft in the “Online”, please make sure that the motor model
addition and activation confi

Solution Explorer
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(2)Click Set, manually check Controller, Feed Fw, Feed Bw and set Override(%), then click OK.

v v oo




Or directly click “All” to enable the axis, and automatically set the Override to 100%.

| Gemeral | Settings | Parameter | Dymanics| Orline | Functions | Coupling| Conpensation|

Setpoint [mm]
_ -0.0020 -0 on2s
Lag Distance [nm] Actual Velocity: [mmfs] Setpoint [mm/=]
0.0013  (-0.008, 0.008) -0.0018 0. 0000
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SRR d 1 R
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(3) If the Ready status is checked, it means that the motor is enabled. Then the axis can be inched through F1 ~ F4.
The inching speed is set in the “Manual Velocity” in the “Parameter”. The default speed is 100mm/s and 600mm/s,
respectively corresponding to slow inching and fast inching.

! General | Settings I Parameterl Dynamicsi Ornline | F\mctionsl Couplingl Compensation|
7 Setpoint [nm]
. -0.0020 -0 o1
Lag Distance [mm] Actual ¥elocity: [mmfs] Setpoint [mm/ =]
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0 i 0
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(4) After setting “Target position” and “Target Velocity”, press F5 to realize position control. The motor will move
to the target position with the set target. This positioning is absolute position positioning, and F6 can be used to
stop during positioning.

|General l Settings I ParameterI Dynamics| Online | Functlonsl Couplingl Compensation|

Setpoint [mm]
- -0.0019 ~0.0019
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5000 ol 1000
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(5) When the NC reports an error, there will be an error code in the “Error”.

F8 is the reset button. Press F8 to reset the error.

F9 is the origin finding button. After pressing F9, the axis position will change to 99999... And move slowly.
However, the origin signal requires external hardware signal, which cannot be captured in the Online window.
Therefore, F9 is not used to return to the origin generally, but realized through programming in the program.



| General I Settings I Parameterl Dynamics‘ Online | Functionsl Couplingl Compensation|
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Note: Refer to "TC3 training material V1.1.0" for more single axis debugging functions.

6) Control DS5C2 servo motor by PLC control programming

(1)Add motion control library files and axis type variables

Create a new project under PLC and click “PLC-References-Add library...”. In the pop-up dialog box, find
“Motion -- PTP -- TC2 MC2” and select Add.
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Description

Click POUs -MAIN(PRQG) ,create an Axis_ref type at the main program. Axis_Ref is a structure, mainly used for
data exchange between NC and PLC. It also contains some other structures. We call this Axis_ref variable the axis
variable.
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After the program is written, compile it to see if it is wrong. The project of this instance is named Twincattest, so
find Twincattest project, right-click it, and then select “Build” and click it.

Solution Explorer A Bl Visualization

i 1 PROGRAM MAIN
@ e-a| &= - o
Search Solution Explorer (Ctrl+;) P~ 3 axiz exis_ref;
b =l Drive P f ERA00
ey Ctrl .
b L Inputs
b [ Outputs
b External Types 2] login
b 3 References | & Build |
3 DuTs Rebuild |
0 avs Check all objects
4 [ POUS
] MAIN (PRG) A2
4 [ VISUs Add ’
] Visualization Export to ZIP

{i] GlobalTextList Tty e

b g8 PlcTask (PlcTask)
g%: Twincattest tmc @ Export PLCopenXML...
& Visualization Manager g Import PLCopenXML...
b R Twincattest Instance X Remove Del
% zﬁ;FfT\’ Save as library ...
4« Bio Save as library and install ..
4 "% Devices ¢ Open Folder in File Explorer
= .
e | e | £ properies | Askster [ s
*% Image-Info Description 4
b 2 SyncUnits
b Inputs
b B Outputs
b @ InfoData
4 &) Drive 1 (XINJE-DS5-C CoE Drive)
4 B 20d T4PDO Mapping M e i P ———

The corresponding variables can be seen in the Instance directory after compile successfully.
% Build
After

respectively.

successful compilation, you can bind two variables under PlcTask Inputs and PlcTask Outputs
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(2)Connect variable between NC and PLC
Click “Motion-Axes”,double click Axis 1, find “Settings-Link to PLC...” from the interface on the right.
Link Axis1 to the corresponding PLC, and then NC and PLC can interact with each other through this link.
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(3)Call function block to control the axis motion

On the POUs-MAIN (PRG) interface, declare one MC POWER function block and one MC MoveAbsolute
function block, where MC Power is used to control shaft enable, MC Moveabsolute is used to control the
absolute position of the axis.

PROGRAM MRTN
VAR
axia :axis ref;
pPOWEE :MC POWER:
move _absolute :MC Mowvelbsolute;

Instance Calls”

Press F2 in the program writing window and select power and move_absolute in “Categories
to call the defined function block into the program.
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Documentation:

Insert with arguments

Insert with namespace prefix

axis: axis_ref;

(VAR)

Fill in all the parameters in the function block. Enable represents the enable position, Enabled Positive represents
allowing forward rotation, Enabled Negative represents allowing reverse rotation, Override represents the speed
ratio, Axis represents the corresponding axis, Position represents the positioning position, Velocity represents the
positioning speed, Acceleration represents acceleration, and Deceleration represents deceleration. Additionally,
declare two boolean type variables power _do and move do as trigger bits for the enable and absolute position
motion function blocks, and declare an Lreal type variable as the position, velocity, and acceleration/deceleration
for absolute position motion.

wan = [

I
woNM P

move absolute(

PROGRAM MATIN

axis raxis_ref;
DOWEL "HC_COUNER:
move_absolute :MC_Movelbsclute;
power_do :BOOL;
move_do :BOOL;
move_position : LEEAL;
move_velocity : LREAL;
move_ac : LEEAL;
move_de : LREAL;
END VAH
pOWer |
Lyis:= axis,

Axis:= axis ,

Execute:= move do ,
Position:= move position,
Velocity:= move_velocity,
Acceleration:= move_ac,
Deceleration:= move de,

Jerk:= ,
BufferMode:= ,
Options:= ,
Done=> ,
Buay=>» ,
Active=» ,

Enable:= power_do,
Enable Positive:=T
Enable Negative:=IRIE ,

TR

Override:= ,
BufferMode:= ,
Optiona:= ,
Statua=» ,
Buay=> ,
Leotives=r
Error=> ,
ErrorlD=> };



Right click “PLC-VISUs”, click Add from the pop-up menu, and then

create a visual interface.

select Visualization from the new menu to
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Select the rectangle in the toolbar of the added VISU interface and drag a control.

Double click the rectangle box control to set.

Search Toolbox

P

4 Basic
k  Pointer
= Curve
@ Elipse
& Frame
B Image
/ Line
e Pie
4 Polygon
< Polyline
|1- Rectangle I

ke
x =

VeEe|

Rounded Rectangle

easurement controls

Pointer
BarDisplaylmage
Histogram
Meterl20
Meter3a0
Meterg0

Double click the control, and set parameters in Property as shown in the figure.

Set Texts
the associated variable (that is,
decimal places are reserved.

Text-axis_ pos: %.2f, %.2f represents the data type of floating-point number, display the value of
the variable pointed to by “Text variables

Text variable”, and only two



Enter MAIN.axis.NcToPlc.ActPos in Text variable, indicating that the control points to the actual position in the
axis variable.

C e e e oy L e
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+ Text properties
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+ Font variables
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= State variables -

e

Make another control to represent the current speed of the shaft, enter MAIN.axis.NcToPlc.ActVelo in Text
variable.

axis_pos%. 2f

axis_vel:%.2f

Add a rectangular control to input the target position value of the absolute position movement.

The specific operations are as follows: create a rectangular control, and enter MAIN.move position in Text
variable(Ireal type variable added in the program), click “Inputconfiguration - OnMouseClick”, select “Write a
Variable” in the pop-up interface, click “>" to add the function, and select “Use another variable” on the right to

point to the variable MAIN.move_position.
Tooltip

+ Text properties
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+ Relative movement

= Text variables
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Tooltip variable
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In the same way, create the controls of speed, acceleration and deceleration pointing to the absolute position.

Insert with arguments

[ ] insert with namespace prefix
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Create two button controls to control the enable and axis motion.
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§§ ComboBoxTable
Enter “MAIN.power _do” in “Inputconfiguration: Toggle Variable”, click once to set 1, and click again to

set 0.
Enter “MAIN.move_do” in “Inputconfiguration:
set 1 only when clicked, and 0 when released.

Tap——Variable” of the trigger control of axis motion_ Do,
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Create an indicator control to show whether the power function block is enabled successfully.

First, drag an LED icon from the Toolbox on the right, and then bind the “Position Variable” to the
MAIN.axis.NcToPlc.StateDWord.20 variable, where StateDWord “.20” represents the enabled state of the axis
variable.
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After the program is written, it needs to be activated, and then click Login

b button to see the value of the specified variable in the visual interface.

to run the program. Click the run
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Click move Position and other input type controls can modify the value of the variable in real time.
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11.3 CODESYS and XINJE DS5C2 Ethercat communication example

This example will explain how Codesys motion control software realizes EtherCAT motion control when it is used
as EtherCAT master station (Xinje XS3 series PLC is only used as a hardware platform) and Xinje DS5C2 series
servo is used as slave station.

11.3.1 System topology

Name Model Quantity Note
Software CODESYS 1 Software version: V3.5 SP13
Patch 1
Hardware XS3 series PLC 1
Servo DS5C2-41P0-PTA 3
Network cable JC-CA-3 Some Connect PC and servo

11.3.2 System topology

PC debugging o
- ® \)

CODESYS /~
~ e

S

Ethernet
communication

EtherCAT motion
bus

This is a Codesys control system based on traditional hard PLC. In this scheme, the PLC development system
generally runs on an ordinary PC, while the traditional hard PLC only serves as a hardware platform. The
real-time core of the soft PLC is installed in the traditional hard PLC, and the system program compiled by the
development system is downloaded into the hard PLC. The control system diagram is shown in the above figure.

XS3 series PLC has upper and lower network ports. The upper network port is Ethernet/IP, which is used to
connect the Codesys upper computer. The lower network port is an EtherCAT connection port, which is used to
connect Xinje DS5C2 series servo to realize EtherCAT communication. The two communication network ports of
Xinje DS5C2 series servo drivers should follow the principle of "bottom in and top out".

11.3.3 Debugging steps
1)New project

i
Double click @ to open Codesys. Click New Project, input project name and save path.



Basic Operations Latest News

@ The current news channel might not be valid or your Internet connection might E
[=Z Open Project... the Options dialog and select the Load&Save category.

Open Project from PLC...

R & Droiect Categories: Templates:
o »|¥ @ O
 Untitled3 {3 Projects @
& E Empty project | HMI project Standard Standard
[ Untitled2 project project ...
& Untitled1
iz
Standard
project w...
A project containing one device, one application, and an empty implementation for PLC_FRG
MName: ‘Untited1 |
Location:  D:\{£3F\sodesys -
Close page after project load ® l oK I [ Cancel ]
show page on startup
- | il

2)Add XML file

Open Tools/device repository, add XML file of master and slave station. First, add the XML file of the master
station device. Click Tools -- device repository in turn, click install in the pop-up dialog box, select the path where
the XML file is located, find the XML file, select it, and click open.

e | M| =2

License Repository...

License Manager...

Import and Export Options. ..




[

& Device Repository

[=]

v] [ Edit Locations...]

Location: [S'yshem Repasitory
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

;S.h-'ing for a fulltext search Vendor: | <Al vendorss>

Install...

%9 Inctall Device Dessvipton
CIONER [0 || 227 P
Hil v BTt - Ol @

= L EtherCATERER
B T £ E s
Mes...|] | SfE, =, B Ethercats
SRS “l vt
b e
=g I Xinje-Cartex-Linux-SM-CNC.dev 'l
b R ® g desc
| XMLz L
= s ——H=E .
XINJE-DS5-C_revl.l
@iﬁ g XML 3t
J BEF s =l 198«s 72
MEE(N): Xinje-Cortex-Linux-SM-CNC.de & [Sercos XML Device descripti v]
|| mmo | mE

After opening, the installation is completed, as shown in the following figure. Similarly, install the slave XML file
(Xinje-DS5-C revl.1) in the same way.

v] | Edit Locations...l

Location: [System Repository
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

= ] Install...
- Uninstall

String for a fulltext search Vendor: [{gjl vendors>

MName Vendor

&- m Fieldbusses

* el HMI devices

= [ pLcs

= @; SoftMotion PLCs

P [ copesys softMotion RTE V3

m

35 - Smart Software Solutions GmbH

[ copesYs seftmotion RTE V3 x64
- [ copesys softMation Win v3

(] CODEEVE Cofilation iR iiausd

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
“‘ [

oo lh Solis Seabld

[ Xinje-Cortex-Linux-5M-CNC

Wuxi Xinje Electric Co.,Ltd.

- |4l CODESYS Control RTE V3
4] mn |

35 - Smart Software Solutions GmbH
3

Details...

= - € C:\Users\xushenfei\Desktop inje-Cortex-Linux-5M-CNC. devdesc. xml
- ¥ Device "inje-Cortex-Linux-SM-CNC" installed to device repository.

S —
TS O file s installed

Close




Location:  |System Repository ~| [ EditLocations...
{C:\ProgramData\CODESYS\Devices)

Installed deyice descriptions:

String for a fullbext search Vendor: [{.Aivaldors> v]

- Uninstall
i Export..

-iﬁ Master
-3 Modude
nn;ﬁ Slave
£ [ ifm electronic - ifm electronic EtherCAT Devices
'*rﬁ Panasonic Corporation, Appliances Company - AC Servo Driver
#- (23 Parker Hannifin - Parker Servo Drive 1M
f*ﬁ Parker Hannifin - Parker Servo Drive 15
'*E' [Z schneider Electric - Drives
¥E Staubli Rebotics - Drives
Ia.'-|.=.j STOEBER. ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe
[ Xinje Electronics, Inc. - Servo Drives
XINIE-DS5-C EtherCAT(CoE) Drive Revl I
Accelnet EtherCAT Drive (CoE) SoftMotion
[ Affinity in RFC mode SoftMotion

3)Add master station device

Right click Untitled, click Add Device, select PLCs--SoftMotion PLCs--Xinje —Cortex-Linux-SM-CNC, click
Add Device to add the PLC.

Eile Edit WVew Project Buld Ornline Debug Tools
Bw B|&| v oo 5 B2 @ X | &5 84S

roperties...
\ 7] Add Object 3
[ Add Folder...
Edit Object
Edit Object With...
Edit 10 mapping

I



Mame: Ximje_Cortex_Linux_SM_CNC

Action:

@ Append device Inse Plug device Update device

String for a fulltext search Vendor: | <Al vendors:= -
Name Vendar Version Description =

=- [ pLcs

(3. softMation PLCs

35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x SoftMod
35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x Soft PLY
35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc

35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc

- J&:}eﬂxtﬂxﬂux—ﬂ\!{!‘dﬂ Wi Xinje Electric Co. Ltd. 3.513.20  CODESYS Control from ) I.

i ™

(3

Group by cateqory Display all versions{far expe}!!{rly} Display outdated versions

5

[  name: Xinje-Cortex-Linux-SM-CNC -
Vendor: Wuxi Xinje Electric Co. Ltd. L
Categories: SoftMotion PLCs F
Version: 3.5.13.20 §
Order Number: 777 b =

Add selected device to the project (top-level)

€  (Youcan select another target node inthe navigator while this window is open.)

I Add Device ] Close ]

After adding a PLC, the device manager will appear on the right side of the interface. Select Xinje — Cortex Linux
SM CNC, right-click, and click Add device.

Fle Edit View Project Buld Onfne Debug Tooks Window Help

NEE & v dBEX alildS iR ia-FIE s »oNI

.ﬂ Library Manager
& SoftMotion General Axis Pool

i
i
=} Application iE"a cd
|
|

[ Add Device. ..
| Update Device...

Select "EtherCAT / master/ EtherCAT master" in the "add device" dialog box, and finally click Add device.



[ Add Device

MName: Eﬁ.erCAT_Master
Action:

@ Append device Insert device ig device () Update device

String for a fulltext search Vendor: | <Al vendorss

Mame Vendor Version Description =
= m Fieldbusses
+ CAN CANbus

= matr Master

i1}

@ I- (0 EthercaT Master 35 - Smart Software Solutions GmbH  3.5.13.10  EtherCAT Master... |
! T Lﬂ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.13.10 EtherCAT Master SoftMc
+ - H8 Ethernet Adapter

4| m ] b

Group by categary [ Display all versions{for experts only) [] Display outdated versions

m Mame: EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH |

»

m

Categories: Master -
Version: 3.5.13.10 ' g
Order Number: - =

Append selected device as last child of
Xinje_Cortex_Linux_5M_CNC

&  [You can select another target node in the navigator while this window is open.)

@ I[ Add Device ]I’ Clase

Add the device, as shown in the following figure:
» Untitledl.project® - CODESYS

File Edit Wiew Project Build Online Debug Tools Window Help

HeHd & | b 25 08 05 1R | - [ | 28 | OF
Devices - 3 X ﬂj Xinje_Cortex_Limwn
= Litedl T
=[] Xinje_Cortex_Linux_SM_CNC (Xinj=-Cortex-Linux-5M-CNC) T T3
_ Bl PLC Logic Applications
= ﬁ Application
i m Library Manager Backup and Restore
- @ Task Configuration
55 EtherCAT Task e
~[f EtherCAT_Master (EtherCAT Master) e
"2 SoftMotion General Axis Pool




4)Gateway communication settings

Double click Xinje Cortex Linux SM_CNC, click Scan netwook in the communication settings tab, search for
PLCs in the same network segment, and click OK after finding them. As shown in the figure below, the equipment
name of the PLC is XINJE-XS3.

Note: Ethernet connection requires that the IP address of the connected device (PC) and the IP address of the PLC
are in the same network segment, so confirm whether the IP address setting of the PC meets the requirements
before connecting.

rax 2] Device x

= R i ‘Scan Network || - ¥ - | Device
s E—r— | @

Applications
Select Device x

Backup and Restore
Select the Network Path ta the Controller
\E] Master_test (PRG)

|= &, = roemmerea—
Fil | Gateway-1 (Scanning...) [Device Name: Scan Network
[E] stave_test (Re) = Gateuay-1
= [ Task Configuration on e
= & ManTask Driver:
H] Master_test PLC Settings TCP P
] Save_test
. PLC Shell e
# (3] Modbus_CoM_S (Modbus COM) localbost
% (@ Modbus COM M Dhoctns COM) Users and Groups
"2 SoftMotion General Axis Pool et
1217
2 Local High Speed 10 Access Rights
2 Local High Pulse
bol Rights
2 Local Extend Modue: it
IEC Objects

Task Deployment

Status

= @

Your device can be secured. Learn more...

S Devices | [ POUs
(B o sack) [B Messages “Total 0 mrore) 0 warsinle) O messoaets
Lastbuid: @ 0 ® 0 Precompie o+ & Project user: (nobe
After successful communication, see the following figure:
Devices. > 3 x 1) pevice x
= WAL -
el — ] comser - oo -
o Applications
= £} Application . N
M Lorary Manager Backup and Restore |
(B] Master_test (PRG) i e
i E — - :’
= (@ Tack Configuration i Gateway
-8 M:-»r.sk Eatevay-1] v [0776.006F] (active) j@ ”L“—i ,J\."lj m)(: 7\]?‘1”, 1
8] Master_test PLC Settings IP-Address: Device Name:
& stave_test localhost XS3-26T3
# () modbus_com_s (Modbus coM) R Part Device Address:
rr 1217 0776.D06F
¥ 'd Modbus_COM_M (Modbus COM) Users and Groups
"3 SoftMotion General Axis Pool Target ID:
"3 Local High Speed 10 Access Rights 1707 0001
3 Local High Puise Target Type:
'3 Local Extend Module ion -
Target Vendor:
1EC Objects Wini Ximje Electric Co,Ltd.

Task Deployment ToegVaror:
Status

Information

Your device can r 0 mor,

Lastbuld: © 0 @0  Precomple o/ @

5)Scan the slave station device

In the device engineering bar, right-click EtherCAT Master, click Scan for devices.



File Edit View Project Buld Onfne Debug Tools Window Help
BE IS o b BEXI MBI -

< |3 Xinje,
Untited I -
= [ singe_Cortex_Linux_SM_CNC {nje-Cor tex-Linux-54-CNC) Communici
- !] ELog Application
| = ° Application |
ks m Library Manager Backup ant
B EthecaT Tack Files
@ (5 [EthercAT Master (Ethe == kb
— & ZoftVoton Generd AxE i
Cooy |c setting
= Paste
¥ Delete |c Shell
Refactoring 2 Eers and
[ Properties...
Add Object cess Rig
=) AddFolder... mbal Rig
Add Device...
Insert Device sk Deple
@)scan | | ScanForDevices.. Lk
Disable Device |

In this example, three DS5C2 series servos are connected. The scanning results are shown in the figure below.
Click Copy All to Project to add all the slave stations scanned to the project.

Scanned Devices

Devicename Devicetype Alias Address
- XINJE_DS5_C_CoE_Drive  XINTE-DSS-C EtherCAT(CoE) Drive Revl 0
KIHJE_DS5_C_CoE Tiriwe XINTE-DS5-C EtherCaT (CoE) Drive Rewl 1]
L XINJE_DSS_C_CoE Drive  XINJE-DSS-C EtherCAT(CoE) Drive Rewl O

= _ >0OW UILIEFences 1o

fzzign Address | Praisnt
1
I [Copy All Devices to Frojec ]l Cloze ]




After the slave station equipment is successfully added, the "devices" is shown in the following figure.
o UniledL project” - CODESVE

File Edit View Project Build Online Debug Tools  Window Help

HEHE & o o R - e = RS R
[ xinje_Cortex_Linux_S
= Untitledl
= [ Xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) Communication Settings
_ @1] FLEloe: Applications
P E @ Application
(i) Library Manager Backup and Restore
- @ Task Configuration
8 EtherCAT Task Files
- [ EthercAT Master (EtherCAT Master) o
s XINJE_DS5_C_CoE Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
ﬂi XINIE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive Rev1) FLC Settings
: [ ¥INJE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Rev)
‘& SoftMotion General Axis Pocl PLC Shell

6)Add motion control axis

Select slave axis device XINJE DS5 C CoE Drive, right-click, click Add SoftMotion CiA 402 Axis.

Devices - O X | [ Xinje_t
= __‘-]] Linbitiag | EI .
= [ ¥inje_Cortex_Linux_SM_CNC (inje-Cortes-Linue-SM-CHC) Communicat
= PLC C
& = Applications
= ﬂ Application
(il Libeary Manager Backup and
= IE Task Configuration
% EtherCAT Task Files
= Log
(1) |8 Doz pss.c_coe orive pare
X¥INJE_DS5_C_CoE _Drive_1 (I C EtherCs
(A xmnIE_DS5_C_CoE_Drive_2 (O —_
| Past
'3 SoftMation General Axis Pool i LE Shell
¥ Delete
. sers and G
Refactoring b
[Z Propertes... ccess Right
At ymbol Bigh
=) Add Felder...
tngert Device, .. ask Deploy
Disable Dewvice:
tatus
Update Device. ..
j" Edit Chject wfarmaticn
Edit Object With...
Edit 10 mapping
Import mappings from C5V...
s fo GOV
1 | hdd SoftMotion CIA402 Axis |
S Devices | [ 1 POUs A Crftdnbinnd nht CAAAT Avio

Similarly, add an axis for each slave station. After adding, it is shown in the following figure:



-t:l'.:!'u'iCES - I

‘3 Uhtitled? B
= ﬂj ¥inje_Cortex_Linux_SM_CNC (Xinje -Cortex-Linux-SM-CHNC)
=-El] PLC Logic

= @ Application
: m Library Manager
= @ Task Configuration
: % EtherCAT Task
= ﬂj EtherCAT_Master (EtherCAT Master)
=[] XINIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Revi)
: ~Hg" 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
& ﬂj ¥IMIE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT{CoE) Drive Rev1)
i L Bg? 5M_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402) |
- =[] XMIE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
~Hg" 5M_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
s %2 SoftMotion General Axis Poal

7)Master station device select source address

Double click “EtherCAT Master”, click Browse... in general tab, select corresponding MAC address, click OK,
now the source address is selected.

Devices

x ® % | [ xnje Cortex Linux SM_CNC ‘ﬁj EtherCAT_Master X

EthercAT~

= B0 PLC Logic

& Untibeds >
= [ xirje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) ® General J [#] AutoconfigMaster/Slaves

= i} Application
: i m Library Manager
®' ={#8 Task Configuration
H -5 EtherCAT Task
I = [0 EtherCAT_Master {EtherCAT Master)
= [ XINIE_DS5_C_CoE_Drive (XINJE-DSS-C EtherCAT(CoE) Drive Rev1)

‘ Sync Unit Assignment
‘ EtherCAT /0 Mapping

‘ EtherCAT IEC Objects

‘ Status

EtherCAT NIC Setting
Destination Address (MAC) [FrFF—rF+r+F
Source Address {MAC) 00-00-00-00-00-00 @

Network Name eth1

@ Select Network by MAC

[¥] Broadcast  [] Enable Redundancy

(©) Select Network by Name

H4P sM_Drive_GenericDSP402 {SM_Dri

| = [ XINJE_DS5_C_CoE _Drive_1 (XINJE-DSS|
-HgP SM_Drive_GenericD5P402_1 (SM_I

: =[] XINJE_DS5_C_CoE_Drive_2 (XINJE-DSS|
i "HMgP SM_Drive_GenericDSP402_2 (SM_(|
'3 SoftMation General Axis Pool

)

Select Network Adapter

MAC address

- qcEeETaEsTaCL

Name Description

000000000000 =it

@ [ 0K } [ Abort,
[ xise Cortex Linux SM_CNC " [f] EtherCAT Master x
General ] =
[¥] AutoconfigMaster/Slaves EtherCAt""

Sync Unit Assignment

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

8) Make the program

EtherCAT NIC Setting

Destination Address (MAC) |FF-FF-FFFF-FFFF

Broadcast [ Enable Redundancy

Source Address (MAC) 0C-B2-B7-85-78-21

I Browse...

MWetwork Name ethi

@ Select Network by MAC

() Select Network by Name

Add POU. Right click application in the devices column and select Add object -- POU. Name the POU to be
added and select the programming method, then click Add. In this example, the form of continuous function
diagram (CFC) is selected for programming.



Devices 7 % o @ Xinje_Cortex_Linux_SM_CNC
B Lintibied 1 ;
= ) vinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) General
@rﬁ% VBl M conifigration. . j
ﬂlnpﬂﬂﬂm { 3 ot @ Application. ..
i m Library Manag @ s Gr
1 s Group...
= Eﬂ Task Configur: Copy 2
B NercaT Paste £, Camtable...
= [ EthercaT_mastiy(Eth X Delete & Oocpogan..
= (@ anvE_pss_ciifer Refactoring » | ONCsettings...
HgP sM_Drive Gt oo, | &= Data Sources Manager...
= [ »arvE_pss T e ouT..
o ject L3
" HgP SM_Drve’G e feeimes ) External Fie. .. (
L. T Addrolder...
(i e _pss_c_cof @ Global Variable List.. ]
. Edit Object
B4 M Drive 6¢ ] d:J ]  Image Pool... [
; Edit Object With...
A softMotion General Ax . A
©F Login i :
“ Metwork Variable List (Receiver)...
Delete applcation from device @ Network Varishle List (Serder). .
Persistent Variables. ..
| POLU for imphct checks. ..
’ﬂ, Redpe Manager. .,
Add POU e

@ Create a new POU (Program Organization Unit)

Name: | name the program
POU
Type .
@ Program programming type
() Function Block
[ Extends:
Implements;

Access specifier:

Method implementation language:

Continuous Function Chart (CFC)

(" Function
Return type:
programming language
Implementation language:
[Contim.rous Function Chart {CFC) v]

L Add ][ Cancel ]

Double click the added POU to program in the POU interface.

Note: POU should be added to the task, because subsequent compilation commands only compile the programs
added to the task. If the created POU is not added to the task, the compile command does not perform syntax
check for the POU. Right click EtherCAT _Task, select Add object -- Program call, fill in "POU" in the dialog box
“Add Program Call”, and finally click Add.



@ aje Cortax L
5 Uhiited ! [ St
=[] ¥inje_Cortesx_Linux_SM_CNC (¥inje-Cortex-Linux-SM-CHNE) 2 VAR _INFU
=20 pLC Logic 4 iﬁ_ﬁl:
=& Application 5| END VAR
q .II Library Manager 5 VAR
ﬁ] POU (FB) 7 END VAR
- & a2
(D] = &[ethercar Task
& pou & ot I
=) EtherCAT_Master (EthercaTm B2 Copy
= {fJ XINJE_DS5_C_CoE Drive (2L Faste il
B SM_Drive_GenencDSF % Delete i)
= ([ XINXE_DS5_C_CoE Drive_|  growse . B
B M Drive_GenencD5t Bt L
=[] ¥INIE_DSS5_C_Cof_Drive_ o
Mg SM_Drive_GenencDs i _Properties... 3
3 SoftMotion General Axis Pool || Add Object » I8 programcall..
T AddFolger...
(7" EditObject
Edit Object With..,

@ & program call

POU to call:

POU E]

Comment:

I Add | Cancel l

Call the function block
On the POU interface, calling an MC POWER function block to control the axis enable. Select the box in the
toolbar, drag it into the programming interface, and enter MC_ POWER.



ToolBox -~ 3
= CHC

k Painter -

b Control Point

= Input

]

= Output

® [T ]
| — = Jump

= Label
== Return
4 Composer
E Selector

= Comment

== Connection Mark - Source
== Connection Mark - Sink
IF InputPin

47k Output Fin

[ ']

Link this function block to the variable of the first slave station axis, as shown in the figure, enter MC_ POWER _
0, the programming interface will automatically generate variables to be declared.

MC_POWER_0 E_E
MC_POWER
Hixis Status —
—Enable bRegulatorRealState —
—bRegulatorOn bDriveStartReal State -
—bDriveStart Busyr—
Error}—
ErrorlD|-
Auto Daclare l
Soope: . Hame: Type: )
VAR x| MC_POWER 0 MC_POWER - =)
Object: Initialization: Address:
[Pou [repicaton =] [ex]
Flags: Comment:
| CONSTANT
|RETAY
PERSISTENT
[ o< ]|l come |
([ Xinje_Cortex Linux SM_CNC | (4] EtherCAT Master ' [g] POU X
. PROGRAM POU
- 2 VAR
3 MC_POWER_0: MC_POWER; Declare variables
4 END VAR

Add input and link the function block to the first slave station axis. Select Input, drag it in the programming

interface, double click this object, click CJ , select IoConfig_Globals-- SM_Drive GenericDSP402 in the
Input Assistant, click OK.



Input Assistant

Text search | Categories i Uibvary Menager + |[TeslBox =
=
Variables o Name Type Address i
I R Fointer
® |[=- @ 10config_clobas
+ & EtherCAT_Master I the -
_ @
# nloConfigTaskMapCount —
= Outpu
£ IoConfigTaskMay - = g
1| * @ sM_prive_GenericDspa02 o
D _Drive_ =
+- % SM_Drive_GenericD5P402_1
= Label
+ % SM_Drive_GenericDSP402_2
= Retum
# @ XINJE_DS5_C_CoE_Drive
4IF Composer
# @ XINJE_DSS_C_CoE_Drive_1
T Selector
# f XINJE_DSS_C_CoE_Drive_2
= Comment
# @@ ToConfig_Globals_Mapping
== Connection Mark - Source
+-{} loDrvEthercatiib
== Connection Mark - Sink.
+- $ MC_POWER_0
Abuis Status &7F InputPin
# {} sM3 Basic S =
= T | —Enable bRegulatorRealState % Output Pin
o D
[7] structured view Filters —{bDriveStart Busyl
Error

Insert with arguments [T tnsert with namespace prefix

D

SM_Drive_GenericDSP402: SM3_Drive_ETC_DS402_CyclicSync.AXIS_REF_ETC_DS402_CS; =
(VAR_GLOBAL) ‘
E
T+a] [mow |« T 0
o [ == e

Connect the added input function block and the enable function block with wires.

| SM_Dnive_GenencDSPA02

|_

MC_POWER_D (=)

MC_POWER i
Hhxis Status
—Enable bRegulatorRealState —
—bRegulatorOn bOnveStartReal State —
—bDnvesStart Busy—
Error—
ErrorlD -

Similarly, continue to add the relative movement function block MC _MoveRelative, Stop function block MC _
Stop, Reset function block MC_Reset. The procedure is shown in the figure below.

¥inje_Cortex_Linux_SM_CNC
1 PROGRAM BOU
VAR

1 Ethercat master '] POU x

B

I
)

3 MC_POWER_0: MC_POWER;
4 MC MoveRelatiwve 0: MC MoveRelative;
=] MC_Stop 0: MC Stop;
& MC Eeset_0: MC Reset;
7 END VAR
I £ -
[ SM_Drive_GenericDSP402 |
MC_POWER_O MC_MoveRelative 0 o
MC_POWER MC_MaveRelative —
+— s Status Pois Done—
—{Enable bRegulatorRealState Execute Busy—
—{bRegulaterOn blriveStartReal State Distance CommandAborted
—{bDriveStart Busy Welocity Error—
Error Acceleration ErrorlD -
ErrerlD Deceleration
Jerk
MC_Stop_0 7 MC_Reset 0 7
MC_Stop MC_Reset
s k] Done s Done
Execute Busy Execute Busy
Deceleration Error| Error|
Jerk ErrarlD ErrarlD




9) Add visualization
Right click application in the devices column and select Add object - visualization. After naming and selecting the
programming method, click Add.
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toolboxwhen avisualization editor is the active editor.
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Double click visualization in the devices column to add the required visualization. For example, you can search



for power in the toolbar and drag the visualization object into the screen.
/@ visualization x | -
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When you drag the control object into the editing area, the dialog box Assign parameters < VISU MC_Power>

will pop up automatically, link the control object to the corresponding declared variable. Double click the value
column.

Click E] |, at this time, select the declared variable in the newly pop-up dialog box, and then click OK. The

linked variable name will appear in the value column. Finally, click OK, that is, the variable linking is completed.
Similarly, other control object follow suit.
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Add an object that simulates the rotation of the motor and link it to the motor axis. Add it in the same way as
above.
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The created view is as follows:
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[ inje_Cortex Lnux sM_cnC [ (@] POU '@ Visualization 3 | (] EtherCAT Master

MC_Power MC_MoveRelative
| Instanz: %s | | Instanz. %s |
[ Enable || Status | [ Execte || Done |
| bRegulatorCn | |bReguIat0rReaIState| | Distance : %f | | Busy |
| oDrivestart | [oDriveStariRealState | [ velocity:%f | [ Commandaborted |
e o ][ o]
Error | Deceleration:%f || ErorD:%d |

ErrorlD : %d Jerk: %f ." [ [PLCope

MC_Reset MC_Stop

| Instanz: %s |
| Instanz: %s |
| i | | Execute | | Done |
| Deceleration: %f | | Busy |
| Jerk: %f | | Error |

ErrorlD : %d
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10) Online control

Parameter setting of axis. Double click axis 1 to set axis parameters in the Scaling/Mapping tab. (1) To set the
encoder accuracy, a 19-bit encoder is connected in this example, so 524288 is filled in.
The relationship between settings and output: coefficient =((4)*(5)*(6))/((2)*(3))

Example: when the input-output relationship coefficient is 10, the distance in the MC MoveRelative function
block is set to 100, then 100/10*524288 = 5242880, that is, the set operating distance is 5242880 pulses, and the
motor will rotate for 10 revolutions.

At this time, set the velocity value in the function block to 10, then 10/10* 524288 = 524288, that is, the motor
will run at the speed of 524288/s.

Set the acceleration value to 1000, then 1000/10*524288 = 52428800, that is, the acceleration of the motor is
52428800/s2, the deceleration setting is the same.
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After setting parameters, compile the program for syntax check, and log in and run the program after no error is
reported. Login enables the application to establish a connection with the target device and enter the online state.
The precondition for correct login is to correctly configure the communication settings of the device and the

application must be free of compilation errors.
b

Execute compile, % login,
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run, the normal operation status is shown in the figure below:

At this time, the distance, speed and other parameters that the motor needs to move can be set in the visualization.
Click bDriveStart—bRegulatorOn—Enable in turn in the MC_Power function block to enable the motor normally.

Finally, click Execute in MC_MoveRelative function block to start relative position movement.
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11.4 OMRON and DS5C2 servo Ethercat communication example

This example will explain how Omron PLC is used as EtherCAT master station and Xinje servo is used as slave
station to realize EtherCAT motion control.

11.4.1 System configuration

Name Model Quantity Note
Upper Sysmac Studio 1 Omron software

computer

Controller | OMRON NJ501-1500 series 1
Xinje DS5C2-41P0-PTA 1
Servo

Network Used for connection between computer and
cable JC-CA-3 Some PLC or between PLC and servo

11.4.2 System topology
PC debugging

EtherCAT motion bus

The NJ501 CPU module has two network ports, the red marked is Ethernet/IP, which are used to connect the
Omron host computer SYSMAC studio to monitor and write data to the PLC. The yellow marked is EtherCAT,
and the other end is connected to Xinje DS5C2 series servo to realize EtherCAT communication.

Each network port is equipped with three indicators, RUN/ERROR/ACT. After the network cable is correctly
connected, RUN should be on and ACT should be on. When the communication is established and there is data
interaction at the network interface, ACT flashes. Error will not light up unless it is abnormal.



11.4.3 Debugging steps

1)New project
If "new project" is selected for the first time, select model: NJ501-1500, version 1.02 in the project attribute
interface, and click "create" to generate the programming interface.
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2)Add XML file
Double click "EtherCAT" on the main interface to call up the EtherCAT configuration interface. For the first time,
you need to add XML files to the library. Right click "master device" and select "display ESI library".
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[ Pamse ]| Display ES|
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Then we need to add the XML file of DS5C2 to the pop-up ESI library. Select "this folder" to display the path of



‘Omron E T
‘Omron EJIN-HFUC-ECT

‘Omron GX-Digital I0-T
Ormron GX-Encoder
Omron GX-10-Link
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Finally, close SYSMAC studio and restart the software, browse the "ESI library" again, and the
Xinje-DS5C2 slave station description file already exists in the library.
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Omron GX-Digital I0-T
Omron GX-Encoder
Omron GX-10

Omron GX-JC06-H

Omron NX_Coupler
Omron RBED-1SNOTH-ECT
Omron RE8D-1SNO1L-ECT
Omron R88D-1SNOZH-ECT
Omron RB8D-1SNO2L-ECT
Omron R88D-1SNO4H-ECT
Omron RB8D-1SNO4L-ECT
Omron R88D-1SNOGF-ECT
Omron R88D-1SNOSH-ECT
Omron R88D-1SN10F-ECT
Omron R88D-1SN10H-ECT
Omron RB8D-1SN15F-ECT
Omron R88D-1SN15H-ECT
Omron RB8D-1SN20F-ECT
Omron RB8D-1SN20H-ECT
Omron RBED-15N30F-ECT
Omron R88D-1SN30H-ECT
Omron RBED-KM C
Omron RBED-KMN

Omron RBGE-AECT
Omron ZW-T

Omron ZW-CElx
XINJE-DS5-C_revl.l

XINJE-DS5-C CoE Drive Rev:0x02040608 (XINJE-DS5-C
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3)Add device

Find “XINJE-DS5C2 CoE Drive Rev” on the right side of the interface, double click it to add to the node under
master device.



I A] XINJE-DS5-C Cof Drive Revi20.. I

POOBBIE

After adding a node, select the node with the cursor to display the PDO configuration of the current node. Select
Edit PDO mapping settings. The pop-up interface will display the current output PDO mapping on the left and the
PDO items on the right. You can add or delete PDO as required.

Select "add PDO item" to add PDO, and the pop-up window will show the PDO objects that can be added. After

selecting, click "OK", and then click "apply", and the addition is s
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After adding, it is shown in the followin&ure
B ssroomsrzs Edit PDO mapping settings - 0 X
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4)Motion control axis settings

Double click "motion control settings", right-click "axis settings", and select "add - motion control axis".
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Double click " MC_Axis000" to display the axis setting interface. The interface is divided into multiple sub
interfaces.

Select "axis type - servo axis" in the "axis basic settings" interface, and select "node 1: DS5C2" in the "input
device".
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Click detailed settings, expand the configuration module. The function name needs to be mapped to the PDO
mapping item on the device. It needs to be added manually here. Missing or wrong addition will affect the
subsequent use of this parameter.
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1. Controlword
3. Target position
. Target velocty
. Target torque
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. Positive torque limit value
b. Neg orque limit value
- Touch probe function
Software Switch of Encoder’s Input |
NRE R

. Statusword
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. Torque actual value
. Modes eration display
, Touch probe status
41. Touch probe pos1 pos value
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or code
Status of Encoder’s Input Slave

46. Reference Position for csp
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B TR
1. Controlword

3. Target position

5. Target velocity

7. Target torque

9. Max profile Veloaty

11. Modes of operation

15. Positive torgue limit value

16. Negative torque limit value

21. Touch probe function

44, Software Switch of Encoder's Input [£35
B\ SR

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
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In "unit conversion setting", the number of motor encoder lines is correctly filled in the "number of command
pulses per motor revolution". If 19-bit encoder is used in this example, it is modified to 524288. "Working stroke
of motor for one revolution" is the equivalent stroke of motor for one revolution. The example here is modified to
524288, and the default gear ratio is 1:1.
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5)Write "round trip" program

Description of programming interface: select "programming / POUs / program / program0/ section0" and
double-click "section0" to show the programming interface. By default, program0 is ladder programming. If ST
programming is selected, right click "program / add / ST". The "toolbox" allows you to add various ladder
elements.
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Select "contact" and drag it directly into the ladder node.



Click "input variable" to write the variable name. If it is a new variable name, a new variable will be generated. If
it is an existing variable, you can directly select a variable to fill in. New variables can be viewed in the variable
table. Right click variable X0 and select "jump to variable table" to expand the variable table. In the variable table,
you can create variables of various data types for calling, or view all variables that have been defined.
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Enter a function block name to call this function block parameter. If "MC Power" is input, the calling
function block is declared as MC  Power.
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0 MC_Power_0
MC_Power

A TR Ais ———— Axis—-EBATS
%0
| | Enable Status
Busy|[— &A IS
Emor(— A5
ErroriD |— & A &5

Function block "Axis" pin connected variable, input MC _ Axis000 indicates that the function block is
applied to the axis "MC _Axis000".

m—
va E%J:ﬂ;;ﬁ MC_Pawer_0
= MC_Power
MC_Axis000—ods ————  Asis|—MC_AxisDO0
%0
% Enable Stat
Busy|— &
Error|
ErroriD

Add function block “MC_MoveAbsolute” in the same way, and define the variable name for the pins
“Position”*“Velocity”*“Acceleration”“Deceleration” to “Pos_17*Vel 17*“Acc_17*“Dec 1.

[/} MC_Power 0 MC_MoveAbsolute 0
MC_Power MC_MoveAbsolste
WC_AxisD00—{ Axis Ayis|—MC_Axis000 MC_Axis000—{ Axis Axis —MC_Axis000
X0
| | Enable tat Execute Don
Busy| =— Position Busy

Error Velocity Active

ErroriD Acceleration CommandAborted

Deceleration Error|

Jerk ErroriD

Direction

=—| BufferMode

The defined variables can be written with initial values in the variable table, and the initial values take effect when
the PLC is running.
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MC_MoveAbsolute 0
MC_MoveAbsoiute
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MC_Power 0
WIC_Power

MC_Axis300— Axis

Axis|—MC_Axis000
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I Enabl Status i

Busy POS_1—Position

Error| VEL_1—{Velocity

EmoriD) ACC_

DEC_1—{ Deceleration

Jerk

Direction

| Bufferhode

The same way to write a complete round-trip motion ladder program.
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6)Gateway communication settings

First, check the IP address of the PLC: in the multiview browser, select "controller settings - built-in Ethernet / [P
port settings" to show the "TCP / IP settings" interface on the right. The fixed IP address setting of the current
project can be viewed in the configuration interface. For a new program, the default IP address is 192.168.250.1.
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Communication configuration path: "controller - communication settings".
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Select "Ethernet - direct connection” in the "communication setting" interface, and then click "OK" to close the

Ctrl+W

Note: Ethernet connection requires that the IP address of the connected device (PC) is automatically obtained or in
the PLC IP address network segment. Therefore, before connecting, confirm whether the IP address setting of the

PC meets the requirements.
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7)Compile program and prepare connection

Find "compile controller" in the toolbar to compile the project. If there is any error, check the cause of the error.

I |
[ oY
| B |

10wz |

After the compilation is passed, find "online" in the toolbar and click it. If the pop-up window "failed to connect
to the controller" appears, check whether the communication configuration is correct. After successful online, the
upper computer switches to online status.
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Select "synchronize" in the toolbar, and the pop-up window compares the local project with the project in the
controller. The local project and the project in the controller display "out of sync". Click "transfer to controller" to
download the local project and overwrite the original project of the controller.

FasmwRm MoWERERn

After synchronization, click "recompare" to view the synchronization items of each local project and the

controller project. When the subsequent modified project is synchronized again, the different items from the
controller project will be marked in detail.
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8)Online control

On the "section(0" interface, right-click the variable "X0", select "Edit variable value", switch BOOL to the state
"True", the function block "MC_Power" takes effect, and the servo enable is turned on. Change the state of the
variable "X1" to "True" in the same way to realize the round-trip movement of the program.
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1st RxPDO Mapping_Controbword 604 w UINT
1st RxPDO Mapping_Target position_£ w DINT
1st RxPDO Mapping_Target Velocity & w DINT
1st RePDO Mapping_Target torque_60 w INT
1st RePDO Mapping_Modes of operat w SINT
1st T*PDO Mapping_Statusword 6041 R UINT 4663
1st TkPDO Mapping_Position actual vz R DINT 121302071
1st TPDO Mapping_Velocity actual va R DINT E
1st T«PDO Mapping_Torque actual val R INT
1st TPDO Mapping_Modes of operati R SINT
v & CPUATEINE
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Appendix

Appendix 1. Driver parameters

Appendix 1.1 PX-XX

Modification and effective:

“o0” means modifying when servo OFF and take effect at once.

“\” means modifying anytime and take effect at once.

“e” means modifying when servo OFF and take effect when power on again.
“A” means modifying anytime and take effect when the motor doesn’t rotate.

For parameters set in hexadecimal system, the prefix "n." is added to the setting value to indicate that the current

setting value is hexadecimal number.

PX-XX=n.xxxXx

(1) PO-XX

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3

Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

P0-00

Driver type
0:General type
1:EtherCAT type

All

P0-01

P0-00=0:General type

1-Internal Torque Mode

3-Internal speed Model

S-Internal Location Mode
P0-00=1:EtherCat type

1-Profile position control mode(PP)
3-Profile speed control mode(PV)
4-Profile torque control mode(TQ)
6-Homing mode(HM)
8-Cyclic  synchronous
control mode(CSP)
9-Cyclic  synchronous
control mode(CSV)
10-Cyclic  synchronous
control mode(CST)

position
velocity

torque

1~10

All

P0-02

Control mode 2 (ditto)

When the/C-SEL signal is valid, the
servo system will switch to the
mode selected by P0-02 for
operation

1~10

All

P0-03

Enabling mode

0:not enabled

1:10 /SON enable

2:Software enable(Panel/Modbus)
Write 1 to panel F1-05;

3:Bus Enable

0~3

All

P0-04

Rigidity grade

<=20P7: 13
>=21P0: 11

0~41

All

P0-05

Definition of rotation direction
0- positive mode

0

All




Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

1- negative mode

P0-07

First inertia ratio

1%

200

0~50000

All

P0-09.0

Input pulse command positive
direction

0: Positive pulse counting

1: Reverse pulse counting

0~1

6,7

P0-09.2

Input pulse command filtering time

0~F

6,7

P0-10.0
XXxO

0: CW/CCW
1: AB
2: P+D

0~2

6,7

PO-11

Low bit of pulses per cycle x1

0~9999

PO-12

High bit of pulses per cycle x
10000

(=R K]

0~65535

P0-13

Electronic Gear Numerator

—

1~65535

PO-14

Denominator of Electronic Gear

—_—

1~65535

PO-15

Pulse frequency corresponding to
rated speed in speed mode

1000

0~10000

PO-16

Speed command pulse filtering
time

0.0Ims

100

0~10000

P0-23

Pulse offset limit

0.01
turn

2000

0~65535

5,6

P0-24

0 - cumulative discharge time
1 - average power mode 1
2-average power mode 2

0~2

All

P0-25

Power  Value of
Resistance

Discharge

P0-26

Discharge resistance value

Set as model

0~65535

All

1~500

All

P0-27

Servo shutdown the enable stop
mode

0: Free stop, maintain free running
state after stopping

1: Free stop, maintain DB state
after stopping

2: Slow down and stop, maintain
free running state after stopping

3: Slow down and stop, maintain
DB status after stopping

4: DB stops and maintains a free
running state after stopping

5: DB stops, maintains DB state
after stopping

0~5

All

P0-28

Servo Overrun Stop Mode
(P0-28.0)

0-Deceleration stop 1
1-Inertial Stop
2-Deceleration stop 2
3-Alarm Stop
Overtravel alarm
(P0-28.1)

0-Not shield the alarm
1-Shield the alarm

shield switch

0~3

All

EC bus overtravel
(P0-28.0)

0: Direct alarm, using
deceleration shutdown method
1: Alarm after decelerating and
stopping as 605Ah mode

stop mode

SE€rvo

0~3

13/4/8|9
10




Parameter Function Unit Default Range Effective Suitable
value mode
2: Do not use overtravel
Servo alarm stop mode -
0: Free stop, maintain free running
state after stopping
1: Free stop, maintain DB state
after stopping
2: DB/deceleration stop, maintain
P0-29 free running state after stopping 2 0~5 o All
3: DB/deceleration stop, maintain
DB state after stopping
4: DB stops and maintains a free
running state after stopping
5: DB stops, maintains DB state
after stopping
P0-30 Stop timeout time Ims 20000 0~65535 o All
P0-31 Deceleration stop time Ims 25 0~5000 o All
P0-33 Set the motor code - 0000 0~65535 o All
Automatic reading of motor -
parameters alarm shielding switch
P0-53 0: Do not block alarms 0 01 ° All
1: Block alarm for not reading valid
motor parameters
P0-55 | Open loop rotation speed i 0 -600(())~600 o All
P0-56 Number of encoder communication - 10 165535 o All
attempts
Selection of encoder speed -
measurement algorithm
0: K-type speed measurement
(default)
1: Speed measurement method 1, S
method
P0-63.0 | (Used in conjunction with P0-63.1) 0 0~3 o All
2: Speed measurement method 2, P
method
(Used in conjunction with P0-63.2)
3: Speed measurement method 3, T
method (parameter configuration
P0-76,%)
Original position differential right -
P0-63.1 shifgt bit nﬁmbers in S method : 0 0~ ° All
Speed measurement zone total -
P0-63.2~3 length L in P method 0 4~17 o All
P0-68.0~ | Number of consecutive error -
P0-68.1 | alarms in the update sequence of 0x05 0x01~0xFF ° All
XXoo coded data
P0-68.2~ -
P0-68.3 | E-241 Alarm filtering times 0 0~0xFF ° All
OOxX
Fan switch (P0-69.0) -
0- Turn on the fan when the
temperature greater than 45°C and
P0-69 turn off the fan when less than 1 /1 N All

42°C (hysteresis 3°C)
1 - Turn on the fan after enabling,
turn off the fan when not enabling




Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

Large motor thermocouple break
alarm shield switch (P0-69.1)

0-not shield thermocouple
disconnection alarm
1-shield
disconnection alarm

thermocouple

P0-70

Pulse command offset limit value

200

0~65535

PO-71

Selection of bus CSP position
interpolation mode

0: Advanced interpolation

1: Normal interpolation

PO-72

Bus Sync0 offset time

After setting the parameters, the
upper computer needs to be
reactivated to take effect, and the
modification effect can be observed
through U5-19

(7]

30

0~60

PO-74

Blocking alarm time

1ms

As the
model

0-65535

All

PO-75

Blocking alarm speed

lrpm

50

5~9999

All

PO-79

Battery undervoltage alarm switch
of absolute encoder (firmware
version 20160304 and later)

0 - Used as absolute encoder

1 - Used as incremental encoder

2 - Used as absolute value encoder,
ignoring multi turn overflow alarm

0~2

All

P0-80

Motor thermal power protection
mode

0- Current protection

1-  Average  thermal
protection

2 - Analog
protection

power

thermal power

0~2

All

P0-88

STO status asynchronous alarm
detection time

0.1ms

60

0~1000

All

P0-89.0~1

STO buffer circuit abnormal alarm
detection filtering time

0.1ms

10

0~255

All

P0-89.2~3

STO input detection filtering

0.1ms

12

10~30

All

P0-90.0~1

EDM circuit abnormal alarm

detection filtering

0.1ms

200

0~255

< |2] <2 | =<

All

P0-92~PO-
93

32-bit  electronic ratio
numerator.
take effect when P0-11~P0-14 is 0.

P0-92*1 + P0-93 *10000

gear

1~9999

1~65535

5,6

P0-94~PO-
95

32-bit  electronic  gear ratio
denominator.
P0-11~P0-14 is 0.

P0-94*1 + P0-95 *10000

1~9999

1~65535

5,6

(2) P1-XX

Parameter

Function

Unit

Default value

Range

Effective

Suitable
mode

P1-00

First speed loop gain

0.1Hz

200

10~20000

All

P1-01

Integral Time Constant of the First

0.01ms

2653

15~51200

All




Suitable

Parameter Function Unit Default value Range Effective mode
Speed Loop
P1-02 [First position loop gain 0.1/s 4380 10~20000 \ All
P1-05 |Second speed loop gain 0.1Hz 200 10~20000 \ 11315167
Integral Time Constant of the second
P1-06 0.01ms 3300 15~51200 v 11351617
Speed Loop
P1-07 |Second position loop gain 0.1/s 200 10~20000 \ 11315167
P1-10 [Speed feedforward gain 1% 0 0~300 \ 56|17
P1-11 [Speed feedforward filter time 0.01ms 50 0~10000 ~ 5|67
P1-14 |Gain switching mode setting - 0 0~0x00A2 \ All
P1-15 |Gain switching waiting time - 5 0~1000 \ All
P1-16 |Gain switching level threshold - 50 0~20000 \ All
P1-17 |Gain switching level hysteresis - 30 0~20000 \ All
P1-18 |Position loop gain switching time - 3 0~1000 \ All
Gap compensation function direction All
P1-19.0 |0: Positive direction - 0 0~1 \
1: Reverse direction
Gap compensation function switch All
P1-19.1 |0: Close - 0 0~1 \
1: Open
P1-20 |Gap compensation quantity 0.1Pref 0 0~65535 \ All
P1-21 |Gap compensation filtering time 0.01ms 0 0~65535 \ All
P1-23 |Speed instruction filter time 0.1ms 0 0~65535 o 3
P124 Position gommanc_l acc_eleration and 0.1ms 0 0~65535 A 56
deceleration filtering time
P1.25 Ppsition instruction smooth filter 0.1ms 0 0~65535 A 56
time
Switching conditions for speed
control mode
[P-PI switching]
0: Do not use mode switching
1: Switching condition based on
internal torque command <=22P6: 1
P1-26.0 2: Switching condition based on ) Others: 0 0~4 A All
speed command
3: Switching condition based on
acceleration
4: Switching condition based on
position deviation
Speed control mode switching All
integral holding selection
P1-26.1 |0: Clear the integral of 0 Asr - 1 0~1 A
1: Keep the points unchanged and no
longer accumulate
Mode Switching - Torque Command % 200 0~800 A All
P1-27
Threshold
Mode Switching - Speed Command rpm 0 0~10000 A All
P1-28
Threshold
Mode Switching - Acceleration rpm/s 0 0~30000 A All
P1-29
Threshold
Mode switching - Position deviation | Command 0 0~10000 A All
P1-30 .
threshold unit




Suitabl
Parameter Function Unit Default value Range Effective rlﬁoiiee
P1-31 |I-P control switching threshold % 100 0~100 A All
P1.74 Encod_er zero position deviation i 1000 065535 All
detection cycle
P1-75.0~1 Encoder zero deviation detection i 0A 0~500 N All
threshold
P1.75.23 Elect'rlc angle deviation detection i 06 0~500 N 11213/4/516]7
filtering frequency
(3) P2-XX
. . . Suitable
Parameter Function Unit Default value Range Effective mode
Disturbance observer switch
P2-00.0 |0- OFF - 0 0~1 o All
1- ON
Selection of speed observer
0: Close
P2-00.1 1- EhVobs - 0 0~2 o All
2: Vobs
Electric angle compensation switch
P2-00.3 |0: Close - 0 0~1 o All
1: Open
Adaptive mode switch
P2-01.0 |0- OFF - 0 0~1 ) All
1- ON
Adaptive level
P2-01.1 |0-High response - Set as model 0~1 ° All
1-Low noise
Auto-tuning mode
1-Soft
P2-02.0 [2-Fast positioning - 3 1~3 V All
3-Fast positioning, control the
overshoot
Load type (valid only during
auto-tuning)
P2-02.2 |1-Synchronous belt - 2 1~3 V All
2-Screw rod
3-Rigid Connection
Enable speed loop IP control
P2-03.2 (0: Close - 0 0~1 v All
1: Open
Adaptive load type
P2-03.3 |0-Small Inertia Mode - 0 0~1 ° All
1-Large Inertia Mode
pp-o5  [daptive mode speed loop gain 0.1Hz 200 1~65535 o All
(standard)
P2-07  |Adaptive mode inertia ratio (standard) % 0 0~10000 o All
P2-08 Gain of adaptive mode speed observer Hy 30 10~1000 o All
(standard)
Maximum Inertia Ratio of Adaptive
P2-12 Mode (Standard) - 30 1~10000 All
P2-15  |Inertia identification and internal 0.01r 100 1~3000 \ All




Suitable

Parameter Function Unit Default value Range Effective mode

instruction self-tuning maximum
travel
Inertia identification and internal

P2-17  |instruction self-tuning maximum - 0 0~65535 \ All
speed

P2-18 ¥n1t1a-1 inertia ratio of inertia o 500 1~20000 N All
identification

P2-19  |Adaptive mode bandwidth % 50 1~100 0 All

P2-35 Torque command filtering time 0.01ms 66 0~65535 N All
constant 1

P236 Torque command filtering time 0.01ms 100 0~65535 N All
constant 2
Disturbance torque compensation

P2-41  [coefficient % 85 0~100 v All
(Non adaptive mode is valid)

P47 Cut off frequency of disturbance 0.1Hz 0 -1000~1000 N All
torque low-pass filter

P2-43 Dlsturbance observer inertia o 100 1~1000 N All
coefficient
Model Loop Switch

P2-47.0 |0-OFF - 1 0~f v All
1-ON

P2-49  [Model loop gain 0.1Hz 480 10~20000 v 3|4/5/6]7
Active Vibration Suppression Switch

P2-60.0 |0-OFF - 0 0~1 V 314|516|7
1-ON
Active  Suppression  Auto-tuning
Switch

P2-60.1 0-Active Vlbratlon Suppresswn is not i 1 0-1 N 314(56]7
Configured in auto-tuning
1- Configure the Active Vibration
Suppression when auto-tuning
Active Vibration Suppression

P2-61 0.1Hz 10000 10~20000 \ All
frequency

P2-62 Active Vibration Suppression gain % 100 1~1000 \ All
Active Vibration Suppression

P2-63 . % 100 0~300 v All
damping

P2-64 Fllterlng.tlme of active vibration ) 0 -10000~10000 N All
suppression 1

P2-65 Fllterlng.ume of active vibration ) 0 -10000~10000 N All
suppression 2

P2-69.0 |Notch filter 1 switch i 0 0~1 N All

P2-69.1 |Notch filter 2 switch - 0 0~1 N All

P2-69.3 |Notch filter 3 switch i 0 0~1 N All

P2-70.0 |Notch filter 4 switch i 0 0~1 N All

P2-70.1 |Notch filter 5 switch - 0 0~1 N All

P2-71 First notch frequency Hz 5000 50~5000 v All

P2-72  [First notch attenuation % 71 50~1000 v All

P2-73  [First notch band width 0.1dB 0 0~1000 v All

P2-74  |Second notch frequency Hz 5000 50~5000 \ All




Parameter

Function

Unit

Default value

Range

Effective

Suitable

mode
P2-75 Second notch attenuation % 71 50~1000 N All
P2-76 Second notch band width 0.1dB 0 0~1000 N All
P2-77  [Third notch frequency Hz 5000 50~5000 \ All
P2-78  [Third notch attenuation % 71 50~1000 v All
P2-79  [Third notch band width 0.1dB 0 0~1000 v All
P2-80  [Fourth notch frequency Hz 5000 50~5000 \ All
P2-81 Fourth notch attenuation % 71 50~1000 v All
P2-82  [Fourth notch band width 0.1dB 0 0~1000 v All
P2-83 Fifth notch frequency Hz 5000 50~5000 v All
P2-84 Fifth notch attenuation % 71 50~1000 v All
P2-85  [Fifth notch band width 0.1dB 0 0~1000 v All
(4) P3-XX Speed control parameters
Parameter Function Unit Default value Range Effective Suitable
mode
P3-05  |Preset speed 1 pm 0 -9999~9999 l 3
P3-06  |Preset speed 2 rpm 0 -9999~9999 V 3
P3-07  |Preset speed 3 pm 0 -9999~9999 l 3
P3-09 Acceleration time ms 0 0~65535 o 314|7
P3-10  |Deceleration time ms 0 0~65535 o 314|7
P3-12 Zero-speed clamping mode - 0 0~3 o 3|4(7
P3-13  |Zero-speed clamping speed rpm 10 0~300 o 314(7
Forward Maximum Speed Instruction
P3-14 Limit rpm 4000 0~10000 o All
Reverse Maximum Speed Instruction
P3-15 Limit rpm 4000 0~10000 o All
Internal Forward Speed Limitation in
P3-16  |r que Control rpm 2000 5~10000 v P
Internal Reverse Speed Limitation in
P3-17 o rque Control rpm 2000 5~10000 ol P
P3-18  |Jogging speed rpm 100 0~1000 o All
P3-19  |Forward warning speed rpm 3000 0~10000 o All
P3-20 |Reverse warning speed rpm 3000 0~10000 o All
P3-21  [Forward alarming speed rpm 4000 0~10000 o All
P3-22 Reverse alarming speed rpm 4000 0~10000 o All
0~ Motor
P3-28 Internal forward torque limit % As the model overload \ All
multiple
As the model | 0~ Motor
P3-29 Internal reverse torque limit % overload \ All
multiple
As the model | 0~ Motor
P3-30 External forward torque limit % overload \/ All
multiple
P3-31 External reverse torque limit % As themodel | 0~ Motor N All

overload




Suitabl
Parameter Function Unit Default value Range Effective Hianie
mode
multiple
P3-33 Preset torque % 0 -1000~1000 v 1
P3-37  |Delay in switching torque mode ms 40 0~9999 \ 12
0~ Motor All
P3-38 Anti blockage forward torque limit o As the model overload N
multiple
0~ Motor All
P3-39 Anti blockage reverse torque limit % As the model overload N
multiple
P3-40.0 |Friction compensation switch - 0 0~1 \ All
Selection of Friction Compensation All
P3-40.1 - 0 0~2 v
Speed Source
P3-45  |Friction compensation speed threshold | 0.1rpm 20 0~200 \ All
P3-46  |Dynamic braking delay enable ms 10 0~50 \ All
(5)P4-XX Internal position parameters
Suitabl
Parameter Function Unit  |Default value Range Effective iloilee
Z phase signal numbers
P4-00.0 The Z phase.signal I}umbers after ) 2 0~f o 516
leaving the limit switch (note: stop
when N+1 Z phase signal reached)
Search the origin function
P4-00.1 0-OFF - 0 0~1 o 516
1-ON
Return to zero overrun prohibition
P4-00.2 0-not prohibit - 0 0~1 o 5|6
1-prohibit
P4-01 Speed of hitting the proximity switch rpm 600 0~65535 o 516
P4-02 Speed of leaving proximity switch rpm 100 0~65535 o 516
Internal Location Given Mode Sets
P4-03.0 Locatio.n Momin.,de. ) 0 01 o 5
0-Relative positioning
1-Absolute positioning
Internal position setting mode Set step
change mode
0 - Step change when signal is ON,
recyclable
1 - Step change on the rising edge of
the signal, single step execution
2 - The rising edge of the signal is
started, and all the signals are
P4-03.1 executed in sequence without - 0 0~5 o 5
circulation
3 - Communication setting section
number
4 -/CHSTP bilateral edge trigger
5- Terminal/PREFA (P5-57),/PREFB
(P5-58),/PREFC (P5-59) select
segment number, and 1~3 segments
can be selected




Suitabl
Parameter Function Unit  |Default value Range Effective ;loiiee
Internal position mode sets waiting
d
P4-032 oo . . 0 0~1 o 5
0-wait positioning completion
1-not wait positioning completion
P4-04 Valid segment number - 0 0~35 o 5
. -327689999~
-10~P4-11 |First t pul
P4-10~P4-11 [First segment pulse 1pul 0 327679999 v 5
P4-12 First segment speed 0.1rpm 0 0~65535 \ 5
P4-13 First segment acceleration time 1ms 0 0~65535 \ 5
P4-14 First segment deceleration time Ims 0 0~65535 \ 5
P4-16 Adjusting time 1ms 0 0~65535 \ 5
-10+(n-1)*
NP4 10+(n-1)*7 Segment 1 to 35 pulse parameters (n i ) ) N 5
P4-16+(n-1)*7 is segment number)

Note:

1) Set pulse number=pulse number (high bit) x 10000+pulses (low order);
2) 35 sections in total; The parameters of sections 1 to 12 can be set through the panel, and the parameters of|
sections 13 to 35 need to be written through communication (RS232 and RS485).

(6)P5-XX Signal parameter setting

Parameter Function Unit Default Range |Effective Suitable
value mode
P5-00 |Positioning completion width/COIN| Command unit 11 1~65535 V 56
Location Completion Detection
P5-01 |\ oo - 0 0~3 V 56
P5-02 |Location completion retention time ms 0 0~65535 \ 516
P5-03 [Rotation Detection Speed rpm 50 0~10000 \ All
P5-04 [Same speed detection speed rpm 50 0~10000 V All
P5-05 [Reached detection speed rpm 1000 0~10000 \ All
P5-06 [Positioning near output width Command unit 50 0~65535 v 516
P5-07 |Servo OFF delay time ms 500 | -500~9999 o All
P5-08 |Brake instruction output speed rpm 30 20~10000 o All
P5-09 [Brake instruction waiting time ms 500 0~65535 o All
P5-10 if;;fif)ined output 1 trigger ; 0 O~ffiF N All
Set a value that compares with the |Related to trigger
P3-11 trigger condition of custom output 1 condition 0 -9999~9999 v Al
P5-12 |Select custom output 1 mode - 0 0~3 v All
P5-13  [Setting custom output 1 hysteresis Relza:zggzit;;gger 0 0~65535 \ All
P5-14 |Custom Output 2 Trigger Condition - 0 O~ffff v All
Set a value that compares with the |Related to trigger
P3-15 trigger condition of custom output 2 condition 0 -9999~9999 v All
P5-16 |[Select custom output 2 mode - 0 0~3 \ All
P5-17 [Setting custom output 2 hysteresis Relel‘[zg;?tig;lgger 0 0~65535 V All




Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

P5-18

10O filter time multiple

1

0~10000

All

P5-19

Z-phase output holding time

2

1~65535

All

P5-20.0~1

/S-ON: servo signal

00: Set the signal to be invalid all
the time.

01: Input positive signal from SI1
terminal.

02: Input positive signal from SI2
terminal.

03: Input positive signal from SI3
terminal.

04: Input positive signal from SI4
terminal.

10: Set the signal to always be
"valid".

11: Inverse signal is input from SI1
terminal.

12: Inverse signal is input from SI2
terminal.

13: Inverse signal is input from SI3
terminal.

14: Inverse signal is input from SI4
terminal.

O~ff

All

P5-20.2

SI terminal filtering time

0~f

All

P5-21.0~1

/P-CON proportion action
instruction

00

0~ff

All

P5-21.2

SI terminal filtering time

0~f

All

P5-22.0~1

In non EtherCAT mode:

/P-OT: Forward drive prohibited
EtherCAT mode:

Control mode 6 (return to zero
mode), POT inhibit signal

01

0~ff

All

P5-22.2

SI terminal filtering time

0~f

All

P5-23.0~1

In non EtherCAT mode:

/N-OT: Reverse drive prohibited
EtherCAT mode:

Control mode 6 (return to zero
mode), NOT inhibit signal

02

0~ff

All

P5-23.2

SI terminal filtering time

0~f

All

P5-24.0~1

/ALM-RST: alarm clear

0~ff

All

P5-24.2

SI terminal filtering time

(=l Kol Fe)

0~f

All

P5-25.0~1

/P-CL: External Torque Limitation
at Forward Rotation Side

0~ff

All

P5-25.2

SI terminal filtering time

0~f

All

P5-26.0~1

/N-CL: External Torque Limitation
at Reverse Rotation Side

0~ff

All

P5-26.2

SI terminal filtering time

0~f

2| 2 [ <2 || (<

All

P5-27.0~1

In non EtherCAT mode:

/SPD-D: Internal Speed Direction
Selection

In EtherCAT mode:

Control mode 6 (return to zero
mode), Home Origin signal

03

0~ff

11231417

P5-27.2

SI terminal filtering time

0~f

112|314]7




Parameter Function Unit Default Range |Effective Suitable
value mode

P5.28.0~1 /SPD—A: Internal Setting Speed i 00 O~ff N 35

Selection
P5-28.2  |SI terminal filtering time ms 0 0~f \ 3|5
P5-29.0~1 /SPD-B: Internal Setting Speed i 00 O~ff N 35

Selection
P5-29.2  [SI terminal filtering time ms 0 0~f \ 3|5
P5-30.0~1 |[/C-SEL: control mode selection - 00 0~ff \ All
P5-30.2  [SI terminal filtering time ms 0 0~f \ All
P5-31.0~1 |/ZCLAMP: zero position clamping - 00 O~ff \ 3
P5-31.2  [SIterminal filtering time ms 0 0~f V 3
P5-32 0~1 /INHIBI_T: Instruction pulse i 00 O~ff N 5

prohibition
P5-32.2  [SI terminal filtering time ms 0 0~f \ 5
P5-33.0~1 |/G-SEL: gain switching - 00 O~ff \ All
P5-33.2  [Filtering time of SI terminal ms 0 0~f \ All
P5-34.0~1 |[/CLR: pulse offset clear - 00 O~ff \ 516
P5-34.2  |SI terminal filtering time ms 0 0~f \ 56
P5-35.0~1 /CHGSTP:intprnal position mode i 00 O~ff N 5

change step signal
P5-35.2  [SI terminal filtering time ms 0 0~f \ 5
P5-36.0~1 |/I-SEL:Inertia ratio switching - 00 O~ff \ All
P5-36.2  [SI terminal filtering time ms 0 0~f \ All

/COIN_HD: Location Completion

Maintenance

00: No output to terminal

01: Output positive signal from SO1

terminal

02: Output positive signal from SO2

terminal
P5-37 03: Output positive signal from SO3 - 0000 O~fftf \ 5|6

terminal

11: Output reverse signal from SO1

terminal

12: Output reverse signal from SO2

terminal.

13: Output reverse Signal from SO3

terminal
P5-38 /COIN: positioning completion - 0001 O~ftff \ 516
P5-39 /V-CMP: same speed detection - 0000 O~ftff \ 31417
P5-40 /TGON: rotation detection - 0000 O~ffff \ All
P5-41 /S-RDY: ready - 0000 O~ffff \ All
P5-42 /CLT: torque limit - 0000 O~ffff \ All
P5-43 /VLT: speed limit detection - 0000 O~ffff \ 12
P5-44 /BK: brake locking - 0000 O~ffff o All
P5-45 /WARN: warning - 0000 O~ffff \ All
P5-46  |/NEAR: near - 0000 O~ffff v 5
P5-47  [/ALM: alarm - 0002 O~ffff v All
P5-48 /Z: encoder Z phase signal output - 0000 O~ftff \ All
P5-50 /MRUN: int_ernal_ position mode i 0000 O~fffF N 5

motion starting signal
P5-51 /V-RDY: speed reached - 0000 O~ftff \ 31417
P5-52 /USER1: User-defined output 1 - 0000 O~ftff \ All




Default Suitabl
Parameter Function Unit clat Range |Effective Hianie
value mode
P5-53 /USER?2: User-defined output 2 - 0000 O~ffff \ All
P5.57 /I"REFA: Intenral position selection i 0 %1 \ 5
signal A
/PREFB: Intenral position selection - 0 %1 N 5
P5-58 .
signal B
/PREFC: Internal position selection - 0 %1 N 5
P5-59 .
signal C
P5-61.0~1 /TRAJ-START: Motion start trigger - 00 O~ff \ 5
signal
P5-62 Probe function 1 ) 0 0005 ©  |BtherCAT
mode
P5-63 Probe function 2 ) 0 0006 ©  |BtherCAT
mode
P5-68.0~1 |Terminal emergency alarm function - 00 O~ff \ All
P5-68.2  [SI terminal filtering time ms 0 0~f N All
/SRDY: Output Conditions
Selection
0: This terminal is turned on after
P5-70 initialization of the driver is - 0 0~1 \ All
completed
1: This terminal will not turn on
until enabled.
P5.71 Function Selection of Directional - 0 0~1 N 7
Terminal of Pulse Speed Mode
P5-72 Remote input of SI input 1 i 0 O~ff \ EtherCAT
mode
P5-73 Remote input of SI input 2 i 0 O~ff \ EtherCAT
mode
P5-74 Remote input of SI input 3 ) 0 0~ff \ EtherCAT
mode
P5-76 Remote input of SO output 1 i 0 O~ff \ EtherCAT
mode
P5-77 Remote input of SO output 2 i 0 O~ff \ EtherCAT
mode
PS-78  [Remote input of SO output 3 y 0 O~ff N Eﬂr‘rfégf

(7)P6-XX Signal parameter settings(Some parameters are reserved)

Table 1 Input signal allocation

Input terminal Servo model Setting range
parameter

P5-20~P5-36

P5-57~P5-59 DS5C?2 series E'gg?g:ﬁ'gg?g

P5-72~P5-74 ) '

Table 2 Output signal allocation

Output terminal Servo model Setting range
parameter
P5-37~P5-53 . n.0000~n.0003
P5-76~P5-78 DS5C2 series n.0010~n.0013




Default
Parameter Function Unit ea lal; Range | Effective | Suitable mode
valu

Rigid setting mode

0: Standard mode
P6-00 o - 0 0~2 o All

1: Positioning mode

2: Quick positioning mode

Adaptive Mode Speed Loop Gain (Large 1]31516|7
P6-05 . 0.1Hz| 200 | 1~65535 o

Inertia)
P6-07 Adaptive mode inertia ratio (Large inertia) % 50 0~10000 o 1]31516|7

Gain of adaptive mode speed observer (large 1131516|7
P6-08 L Hz 40 10~1000 o

inertia)

Maximum Inertia Ratio of Adaptive Mode 1131516|7
P6-12 . - 50 1~10000 o

(Large Inertia)

(8)P7-XX Communication parameter setting(485 communication is not supported temporarily)

Parameter

Function Unit

Default value

Range

Effective

Suitable mode

P7-00

Slave station no. -

0

0~100

EtherCAT
mode

P7-10

RS232 station no. -

0~100

135

P7-11.0~1

RS232 baud rate
00:300
01:600
02:1200
03:2400
04:4800
05:9600
06:19200
07:38400
08:57600
09:115200
0A:192000
0B:256000
0C:288000
0D:384000
0E:512000
0F:576000
10:768000
11:1M
12:2M
13:3M
14:4M
15:5M
16:6M

Baud rate

09

0~16

135

P7-11.2

RS232 stop bit
0:2 bit
2:1 bit

Stop bit

0~2

11315

P7-11.3

RS232 stop bit
0: no parity

1: odd parity
2: even parity

Parity bit

0~2

11315

P7-20

Ethercat homing find Z
phase numbers

-9999~9999

EtherCAT
mode

P7-21

Filter time after

homing Scan period

400

1~65535

EtherCAT
mode

(9)P8-XX




Default
Parameter Function Unit z lat Range Effective |Suitable mode
valu
P§-17 Sampling interval 25 1~65535 A 113]5
P8-25 Panel display selection 0 0~2 A 113]5
(10) P9-XX
Parameter| Function Unit szfl?zlt Range Effective | Suitable mode
Touch stop homing speed EtherCAT mode
P9-16 threshold rpm 2 0~1000 o
P9-17 |Touch stop homing torque o 100 0~300 o EtherCAT mode
threshold
P9-18 |Touch stop homing time ms 500 10~1500 o EtherCAT mode
threshold
P9-19 l())i;lantltatlve pulse number low i 0 -9999-9999 o EtherCAT mode
P9-20 Q'uantl.tatlve pulse number i 0 99999999 o EtherCAT mode
high bit
(11) PE-XX
Parameter Function Unit sl Range Effective SNEI
value mode
PE-01.3 |Weak magnetic control switch — 0 0-1 \ All
PE-80 |Weak magnetic control gain Kv| Hz 30 10-1000 \ All
PE-81 [Weak magnetic control 0 16 10-1000 \/ All
. Lo . %
integration time constant T1
PE-82 |Weak magnetic control integral o 60 0-200 \ All
limiting ’
PE-83 |Voltage command limit o 115 50-150 \/ All
%
threshold
PE-84 |IdRef limit % 95 50-150 ¥ All
PE-85 |Smooth filtering time of main 0.1ms 20 0-1000 \ All
cycle voltage )
Appendix 1.2 FX-XX
Code Contents
F0-00 Clear the alarm
FO0-01 Restore to out of factory settings
F0-02 clear the position offset
F1-00 Jog run
F1-01 Test run
F1-02 Current sampling zero calibration
F1-05 Panel enable
F1-06 Absolute encoder clearing cycles
Appendix 1.3 U0-XX
U0-XX:
Parameter Content Unit
U0-00 Current speed of servo motor Rpm
U0-01 Input speed instruction Rpm
U0-02 Torque instruction % rated
U0-03 Mechanical angle 1°
U0-04 Electric angle 1°




Parameter Content Unit
U0-05 Bus voltage \Y
U0-06 IPM temperature 0.1°C
U0-07 Torque feedback % rated
U0-08 (-9999~9999)*1 .

Instruct 1
U0-09 Pulse offset (-65536~65535)*10000 HISTUCHOM puise
U0-10 Encoder feedback (0000~9999)*1 Encoder pulse
U0-11 Encoder feedback (0000~65535)*10000 Encoder pulse
Uo0-12 Input  instruction  pulse | (-9999~9999)*1 .
U0-13 numbers (-32768~32767)*10000 Instruction pulse
U0-14 . (-9999~9999)*1 .
0015 Position feedback (32768~32767)*10000 Instruction pulse
U0-18 Torque current 0.01A
U0-21 Input signal status 1 -
U0-22 Input signal status 2 -
U0-23 Output signal status 1 _
U0-24 Output signal status 2 -
U0-25 (0000~9999)*1
U0-26 Input pulse frequency (0000~9999)*10000 Hz
U0-41 Instantaneous output power IW
U0-42 Average output power 1W
U0-43 Instantaneous thermal power 1W
U0-44 Average thermal power W
U0-49 Position feedforward 1 Command unit
U0-50 Speed feedforward rpm
U0-51 Torque feedforward % rated
U0-52 Instantaneous Bus Capacitor Power 1W
U0-53 Average Bus Capacitor Power 1W
U0-54 Encoder error count -
U0-55 Instantaneous regenerative braking discharge power W
U0-56 Average regenerative braking discharge power W
gg:g; Absolute encoder present position feedback low 32-bit Encoder Position
38-2(9) Absolute encoder present position feedback high 32-bit Encoder Position
U0-89 Position command end flag -
U0-91 Multi-turn absolute motor circles -
gg:g: Calibrate the absolute value encoder position low 32 bits
0096 Encoder position
0097 Calibrate the absolute value encoder position high 32 bits
U0-98 High power motor temperature 0.1°C
Ul-XX:
Parameter Contents Unit
U1-00 Current alarm code -
U1-01 Current warning code -
U1-02 U phase current when alarming 0.01A
U1-03 V phase current when alarming 0.01A
U1-04 Bus voltage when alarming \
U1-05 IGBT temperature when alarming 0.1°C
U1-06 Torque current when alarming 0.01A
U1-07 Excitation current when alarming A
U1-08 Position offset when alarming Instruction pulse
U1-09 Speed value when alarm occurs rpm
Ul-10 Seconds(low 16-bit) when alarming, cumulated seconds from the first time s




Parameter Contents Unit
power-on
Ul-11 Seconds(high 16-bit) when alarming, cumulated seconds from the first time s
power-on
Ul-12 The number of errors in this operation is calculated after this power on -
Ul1-13 The number of warnings for this operation is calculated after this power on -
Ul-14 Historical alarm amounts -
Ul-15 Historical warning amounts -
Ul-16 Recent 1st alarm code -
Ul1-17 Recent 2nd alarm code -
Ul1-18 Recent 3rd alarm code -
U1-19 Recent 4th alarm code -
U1-20 Recent 5th alarm code -
Ul-21 Recent 6th alarm code -
U1-22 Recent 7th alarm code -
U1-23 Recent 8th alarm code -
Ul-24 Recent 9th alarm code -
Ul1-25 Recent 10th alarm code -
U2-XX:
Parameter Contents Unit
U2-00 Power on times -
U2-01 Series _
U2-02 Model (low 16-bit) i
U2-03 Model (high 16-bit) -
U2-04 out of factory date: year -
U2-05 out of factory date: month -
U2-06 out of factory date: day -
U2-07 Firmware version -
U2-08 Hardware version _
U2-09 Total running time (from the first time power on) hour
U2-10 Total running time (from the first time power on) minute
U2-11 Total running time (from the first time power on) second
U2-12 This time running time (from this time power on) hour
U2-13 This time running time (from this time power on) minute
U2-14 This time running time (from this time power on) second
Average output power (from the first time enabled, average power in the process
U2-15 . 1w
of enabling)
Average thermal power (from the first time enabled, average power in the
U2-16 . 1A%
process of enabling)
Average bus capacitor filter power (from the first time power on, average power
U2-17 . W
in the process of power on)
U2-18 (0000~9999)*1 turn
02-19 Accumulated motor turns (0000—9999)*10000 P
U2-20 Device serial no.: low 16-bit -
U2-21 Device serial no.: high 16-bit -
U2-22 Firmware generation date: year -
U2-23 Firmware generation date: month/day -
U2-24 Firmware generation date: hour/minute -
U3-XX:
Parameter Contents Unit
U3-00 Motor code automatically read by drive (including thermal power parameters) -

U3-01

Motor version




U3-02 Encoder version -
Automatically read the motor code of the encoder in the motor parameters

U3-70 -
(only related to the motor code)

U4-XX:

Parameter Contents Unit
U4-10 Resonance frequency detected by fast FFT Hz
U4-16 Thermal power protection continuous overload operation accumulation value -
U4-17 Thermal power protection instantaneous overload operation accumulation value -
U4-18 SI terminal effective status -
U4-19 SO terminal effective status -

US-XX:

Parameter Contents Unit
U5-00 Sync0 period time us
U5-05 Port0 RX Error Count (Stop counting until 255) -
U5-07 Portl RX Error Count (Stop counting until 255) -
US5-12 Port0 Link loss count (stop counting until 255) -
U5-13 Port1 Link loss count (stop counting until 255) -
U5-19 Synchronous offset time us




Appendix 2. Object dictionary

All objects are configured in the object dictionary of each group through 4 digits 16-bit index configuration

address.

The object dictionary of CoE (CANopen over EtherCAT) specified by CiA402 and the object dictionary of
DS5C2 series are as follows:

Object dictionary specified by CiA402

DS5C2 series object dictionary

Index

Content

Index

Content

0000h~OFFFh

Data type area

0000h~0FFFh

Data type area

1000h~ 1FFFh

COE communication area

1000h~1FFFh

COE communication area

2000h~5FFFh

Factory custom area

2000h~2FFFh

Servo parameter area

3000h~3FFFh Reserved
4000h~4FFFh Reserved
5000h~5FFFh Reserved

6000h~9FFFh

Profile area

6000h~6FFFh

Driver Profile area

7000h~9FFFh Reserved
A000h~FFFFh Reserved A000h~FFFFh Reserved
Appendix 2.1 COE communication area (0x1000-0x1FFF)
Index [subindex| Name Unit Data range Data type| Flag |PDO
1000h| 00h |device type - 0~429496795 U32 | RO |NO
1001h| OOh |error register - 0~65535 Ul6 | RO [NO
1008h| 00h [Device - - - RO |NO
1009h| O00h |Hardware version - - - RO |NO
100Ah| 00h |[software version - - - RO |NO
00h ([Identity - - - RO | -
01h |vendor ID - 0~255 U8 RO |NO
1018h| 02h |product code - 0~429496795 U32 | RO [NO
03h [Revision - 0~429496795 U32 | RO |NO
04h  |Serial number - 0~429496795 U32 | RO |NO
00h |1st RxPDO mapping - 0~24 Us8 RW |NO
01h |I** mapping object - 0~4294967295 U32 | RW |NO
1600k 02h |2 mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO
- 0~4294967295 U32 | RW |NO
18h |24™ mapping object - 0~4294967295 U32 | RW [NO
00h |2nd RxPDO mapping - 0~24 U8 RW |NO
01h |I* mapping object - 0~4294967295 U32 | RW |NO
1601h 02h 2" mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO
- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW [NO
00h [3rd RxPDO mapping - 0~24 U8 RW |NO
01h |18 mapping object - 0~4294967295 U32 | RW [NO
1602k 02h 2" mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO
- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW |NO
1603h 00h |4th RxPDO mapping - 0~24 U8 RW |NO
01h |I% mapping object - 0~4294967295 U32 | RW [NO




Index |subindex Name Unit Data range Data type| Flag |PDO
02h 2" mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO

- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW [NO
00h |1st TxPDO mapping - 0~24 U8 RW |NO
01h |18 mapping object - 0~4294967295 U32 | RW [NO

LA0Oh 02h 2" mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO

- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW [NO
00h |2nd TxPDO mapping - 0~24 U8 RW |NO
01h |I% mapping object - 0~4294967295 U32 | RW [NO

LAOLR 02h 2" mapping object - 0~4294967295 U32 | RW [NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO

- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW |NO
00h [3rd TxPDO mapping - 0~24 U8 RW |NO
01h |I% mapping object - 0~4294967295 U32 | RW [NO

LAOOK 02h 2" mapping object - 0~4294967295 U32 | RW |NO
03h 3" mapping object - 0~4294967295 U32 | RW [NO

- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW |NO
00h |4th TxPDO mapping - 0~24 U8 RW |NO
01h |I% mapping object - 0~4294967295 U32 | RW [NO

LAO3K 02h 2" mapping object - 0~4294967295 U32 | RW |NO
03h |3' mapping object - 0~4294967295 U32 | RW [NO

- 0~4294967295 U32 | RW |NO
18h 24" mapping object - 0~4294967295 U32 | RW |NO
00h [Sync mangager communication type - 0~255 Us8 RO |NO
01h |Subindex 001 - 0~4 U8 RO |NO

1CO0h| 02h |[Subindex 002 - 0~4 U8 RO |NO
03h  |Subindex 003 - 0~4 U8 RO |NO
04h |Subindex 004 - 0~4 U8 RO |NO
00h [RxPDO assign - 0~4 US8 RW |NO
01h |Subindex 001 - 1600h~1603h Ul6 | RW |NO
1C12h| 02h |Subindex 002 - 1600h~1603h Ul6 | RW |NO
03h  |Subindex 003 - 1600h~1603h Ul6 | RW |NO
04h |Subindex 004 - 1600h~1603h Ul6 | RW |NO
00h [TxPDO assign - 0~4 US8 RW |NO
01h |Subindex 001 - 1A00h~1A03h Ul6 | RW |NO
1C13h| 02h |Subindex 002 - 1A00h~1A03h Ul6 | RW |NO
03h [Subindex 003 - 1A00h~1A03h Ul6 | RW |NO
04h |Subindex 004 - 1A00h~1A03h Ul6 | RW |NO
00h [Sync manager 2 synchronization - 0~20h Us8 RO |NO
0lh |[Number of sub-objects - 0~65535 Ul6 | RW [NO
02h  [Sync mode ns 0~4294967295 U32 | RW [NO
1C32h| 03h |Cycle time ns 0~4294967295 U32 | RW |NO
04h  |Shift time - 0~65535 Ul6 | RO |NO
05h  [Sync modes supported ns 0~4294967295 U32 | RO [NO
06h |[Minimum cycle time ns 0~4294967295 U32 | RO |NO




Index |subindex Name Unit Data range Data type| Flag |PDO
08h |Calc and copy time ns 0~65535 Ul6 | RO [NO
0%h |Command (cannot support) ns 0~4294967295 U32 | RO [NO
0Ah |Delay time (cannot support) - 0~4294967295 U32 | RO [NO
Sync0 cycle time
0Bh [When DC SYNCO (1C32h-01h=02h), ESC register| - 0~65535 Ul6 | RO |NO
09A0h is set. Except DC SYNCO, set to 0
0Ch |[Cycle time too small (cannot support) - 0~65535 Ul6 | RO [NO
0Dh |SM-event missed (cannot support) - 0~65535 Ul6 | RO [NO
OEh |Shift time too short (cannot support) - 0~65535 Ul6 | RW [NO
20h [RxPDO toggle failed (cannot support) - 0~1 BOOL | RO |NO
00h [Sync manager 3 synchronization - 0~20h Us8 RO |NO
01lh [Number of sub-objects - 0~65535 Ul6 | RW [NO
02h  [Sync mode ns 0~4294967295 U32 | RW [NO
03h |Cycle time ns 0~4294967295 U32 | RW |NO
04h  |Shift time - 0~65535 Ul6 | RO |NO
05h  [Sync modes supported ns 0~4294967295 U32 | RO [NO
06h  [Minimum cycle time ns 0~4294967295 U32 | RO [NO
08h |Calc and copy time ns 0~65535 Ul6 | RO |NO
1C33h]  09h |Command (cannot support) ns | 0~4294967295 U32 | RO [NO
0Ah |Delay time (cannot support) - 0~4294967295 U32 | RO [NO
Sync0 cycle time
0Bh (When DC SYNCO (1C32h-01h=02h), ESC register| - 0~65535 Ul6 | RO |NO
09A0h is set. Except DC SYNCO, set to 0
0Ch |[Cycle time too small (cannot support) - 0~65535 Ul6 | RO [NO
0Dh |SM-event missed (cannot support) - 0~65535 Ul6 | RO [NO
OEh |Shift time too short (cannot support) - 0~65535 Ul6 | RW [NO
20h |[RxPDO toggle failed (cannot support) - 0~1 BOOL | RO |NO
Appendix 2.2 Servo parameter area
Index Sub-index Name Index Sub-index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26




2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46

Appendix 2.3 Driver Profile area(0x6000~0x6FFF)

Error code (603Fh)
Index Sub Name Range Data type | Accessibility PDO Suitable
index mode
Error code 0~65535 Ul6 ro TxPDO ALL
603Fh 00h Display the main number of alarms that are occurring in the servo drive. (for 3791 and
later versions, universal alarm displays complete error codes)
Control word (6040h)
Index Sub Name Range | Data type | Accessibility PDO Suitable
index mode
6040k 00h Controlword 0~65535 U16 ™w RxPDO ALL
Set control commands for servo drivers such as PDS state transitions.
Bit information of 6040h:
Bit Name Note
0 switch on Servo ready -
Connect the main
1 enable voltage L -
circuit power supply
. . The logic is valid under 0. Please note to
2 quick stop Quick stop execute other bit logic and reverse actions
3 enable operation Servo running -
PP: -poi
. . Control mode new set pO'l nt
4 operation mode specific . HM: start homing
dependency bit >
In other modes: this bit is undefined
5 operation mode specific Control mode | PP: change set immediately
p P dependency bit In other modes: this bit is undefined
6 operation mode specific Control mode | PP: absolute /elative
p P dependency bit In other modes: this bit is undefined
7 fault reset fault reset -
When bit8=1, execute motor deceleration
8 halt halt pause through 605Dh (Halt selection code).
After pausing, the enable must be turned off to
restart the action
9 operation mode specific Control . mode In other modes: this bit is undefined
dependency bit
10~15 | Reserved Reserved -
6040h bit0~3, bit7 information:
6040h bit
bit7 bit3 bit2 bitl bit0
- PDS
Command . Connect  main ]
Servo Quick . Servo conversion
Fault reset . circuit power
running stop ready
supply
Shutdown 0 - 1 1 0 2,6, 8




Switch on 0 0 1 1 1 3
Switch on +
Enable operation 0 ! ! ! ! 3+4
Enable operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
Quick stop 0 - 0 1 - 7,10, 11
Disable 0 0 1 1 1 5
operation
Fault reset 0—1 - - - - 13
Status word (6041h)
The commands for PDS state migration and control of the slave station are set through 6040h (control word).
Index Sub Name Range Data type | Accessibility PDO Suitable
index mode
6041h | 00h Statusword 0~65535 Ul6 ro TxPDO ALL
6041h bit information:
Bit Name Note
0 ready to switch on Main circuit power off |
status
1 switched on Servo ready status -
2 operation enabled Servo running -
3 fault Fault -
4 voltage enabled Main circuit power on | 1: Indicates that the power supply voltage is

status

printed onto the PDS

5 quick stop

quick stop

0: Indicates that PDS receives a quick stop
request. The bit logic of quick stop is valid at 0.
Please note to execute other bit logic and
reverse actions

6 switch on disabled

Servo cannot run

1: Indicates that a warning is occurring. When

7 warning warning warned, the PDS status remains unchanged and
the motor continues to operate.

8 reserved reserved .

0: Indicates that 6040h is in an unprocessed
state.

9 remote Remote control 1: Indicates that 6040h is in a manageable state.
The ESM state changes to 1 when transitioning
above PreOP.

10 operation mode | Control mode | PP, PV, TQ, HM: target reached

specific dependency bit In other modes: this bit is undefined
The internal position . . o .
11 internal limit active | of  the software The main reason for internal limitations is that

exceeds the limit

the bitl1l of 6041h becomes 1 when it occurs

PP: set-point acknowledge
PV: speed

12 oper'fltion mode | Control . mode HM: homing attained
specific dependency bit )
CSP, CSV, CST: drive follows command value
TQ: this bit no definition
PP: following error
13 operation mode | Control mode | HM: homing error
specific dependency bit CSP: following error
In other modes: this bit is undefined
14~15 | reserved reserved Value fixed to 0




6041h bit6~5, bit3~0 information:

6041h

PDS status

xxxx xxxx x0xx 0000 b

Not ready to switch on

Incomplete initialization

status

xxxX Xxxx x1xx 0000 b

Switch on disabled

Initialization completion status

xxxxX xxxx x01x 0001 b

Ready to switch on

Initialization completion status

xxxx xxxx x01x 0011 b

Switched on

Servo enable off/servo ready

xxxxX Xxxx x01x 0111 b

Operation enabled

Servo enable on

xxxx xxxx x00x 0111 b

Quick stop active

Stop immediately

xxxX Xxxx x0xx 1111 b

Fault reaction active

Abnormal (alarm) judgment

xxxx xxxx x0xx 1000 b

Fault

Abnormal (alarm) state

Quick stop mode (605Ah)

Index |Sub Name Unit | Range | Data type |Accessibility | PDO |Suitable
index mode
605Ah | 00h Quick stop option code - 0~7 ™w NO ALL
605Ah information:
Control mode Value | Effective deceleration PDS status after stop
0 Free stop on servo side
é ggzgﬂ Switch on disabled
pp, csp, csv, pv mode 3 60C6h
5 6084h
6 6085h Quick stop active
7 60C6h
0 Free stop on servo side
é 66(())98?1111 Switch on disabled
Hm mode 3 60C6h
5 609Ah
6 6085h Quick stop active
7 60C6h
0 Free stop on servo side
1,2 6087h Switch on disabled
cst, tq mode 3 Torque set to 0
5,6 6087h . .
7 Torque set to 0 Quick stop active
Example of deceleration stop action based on Quick stop command:
A: If 6040h: bit2 (Controlword: quick stop) changes from 1 to 0, start decelerating stop.
The PDS status during deceleration changes to Quick stop active.
B: The motor stops when the actual speed is detected to be below 10r/min.
The PDS status after stopping is Switch on disabled or changed to Quick stop active.
Stop mode selection (605Bh)
Index |Sub Name Unit | Range | Data type |Accessibil| PDO | Suitable
index ity mode
605Bh 00h Shutdown option code - 0~1 ™W RxPDO ALL
605Bh information:

(1) When PDS command [ Shutdown | is receiving

Control mode Value | Effective deceleration PDS status after stop
csp. csv. by mode 0 Free stop on servo side
pp’ p3 b p 1 6084h
0 Free stop on servo side .
Hm mode 1 609Ah Ready to switch on
0 Free stop on servo side
cst, tq mode 1 G087h




(2) When PDS command [ Disable voltage | is receiving

Control mode value Effective deceleration PDS status after stop
csp. csv. py mode 0 Free stop on servo side
pp’ p’ b p 1 6084h
0 Free stop on servo side . .
Hm mode 1 609Ah Switch on disabled
0 Free stop on servo side
cst, tq mode 1 G087h

An example of slowing down and stop based on the Shutdown command:
A: If you receive the PDS command "Shutdown" to start deceleration and stop.

The PDS status during deceleration remains Operation enabled.

B: The motor stops when the actual speed is detected to be below 10r/min.
The PDS status after stopping is Ready to switch on.

Servo OFF shutdown mode selection (605Ch)

Index |Sub Name Unit |Range | Data type | Accessibility | PDO Suitable
index mode
605Ch | 00h |Servo OFF shutdown - 0~1 ™w RxPDO ALL
mode
605Ch value information:
Current control mode Value | Effective deceleration PDS status after shutdown
oSD. 5 mode 0 Servo side free stop
0 Servo side free stop .
Hm mode 1 G09ANL Switched on
t tq mod 0 Servo side free stop
esh fa mode 1 6087h
An example of slowing down and stop based on the Disable operation command.
A: If you receive the PDS command "Disable operation", start deceleration and stop.
The PDS status during deceleration remains Operation enabled.
B: Motor stops when the actual speed is below 10 r/min.
The PDS status bit after stop is Switched on.
Pause shutdown mode selection (605Dh)
Index |Sub Name Unit |Range | Data type | Accessibility | PDO | Suitable
index mode
605Dh | 00h Pause shutdqwn mode - 1~3 ™w NO ALL
selection
605Dh value information:
Current control mode | Value | Effective deceleration PDS status after shutdown
1 6084h
PP, csp, csv, pv mode 2 6085h
3 6072h, 60C6h
1 609Ah .
Hm mode 3 6085h Operation enabled
3 6072h, 60C6h
1,2 6087h
cst, tq mode 3 Torque set to 0

Examples of deceleration and stop based on the Halt function
A: If 6040h: bit8 (Controlword: halt) changes from 0 to 1, start decelerating and stop. The PDS status during
deceleration remains Operation enabled.
B: the motor stops when the actual speed is below 10 r/min. After stopping, the PDS status remains in Operation

enabled.

Alarm shutdown mode selection (605Eh)

Index Sub Name Unit |Range| Data type | Accessibility| PDO | Suitable
index mode
605Eh | 00h | Fault reaction option code - 0~2 116 ™w NO ALL




605Eh value information:

(1) When EtherCAT communication association abnormal alarm occurs (E-800~E-899):

Current control mode | Value | Effective deceleration PDS status after shutdown
0 Servo side free stop
pp, €sp, csv, pv mode 1 6084h
2 6085h
0 Servo side free stop
Hm mode 1 609Ah Fault
2 6085h
0 Servo side free stop
cst, tq mode 1.2 6037h

(2) When EtherCAT communication is not associated with abnormal alarms (not E-800~E-899):

Current control mode | Value Effective deceleration PDS status after shutdown
PP, €5p, €5V, PV 0,2,3 Servo side free stop Fault
hm, cst, tq

Examples of deceleration and stop based on alarms.

A: If an alarm occurs, start decelerating and stop. The PDS status during deceleration is Fault reaction active.
B: the motor stops when the actual speed is below 10 r/min. The PDS status after stopping is Fault.

Control mode setting (6060h)
The control mode is set through 6060h.

Index | Sub Name Range Data type |Accessibility| PDO Suitable
index mode
6060h | 00h Mode of operation -128~127 18 ™W RxPDO All
6060h bit information:
bit Definition abbr correspond
-128~-1 | - - -
0 No mode changed/No mode assigned - -
1 Profile position mode pp YES
3 Profile velocity mode pv YES
4 Torque profile mode tq YES
6 Homing mode hm YES
8 Cyclic synchronous position mode csp YES
9 Cyclic synchronous velocity mode csv YES
10 Cyclic synchronous torque mode cst YES
11~127 | - - -

Since 6060h is the default = (no mode change/no mode assigned), be sure to set the control mode value used
after power input. When the set value for 6060h is 0 and the set value for 6061h is 0, an E-881(Control Mode
Set Exception Protection) occurs if the PDS state migrates to Operation enabled.

After the initial state is converted from 0 to the supported control mode (pp, pv, tq, hm, csp, csv, cst), set
6060h to 0 again, the previous control mode will be maintained as "No mode changed", and the switch of

control mode cannot be performed.

Control mode display (6061h)

The confirmation of the internal control mode of the servo drive is performed according to 6061h. After
setting 6060h, please confirm whether it is feasible to set this object action by detection.

Index | Sub Name Range Data type |Accessibility| PDO Suitable
index mode
6061h | 00h Mode of operation display | -128~127 18 o TxPDO All
6061h bit information:
bit Definition abbr correspond

-128~-1 |- - -

0 No mode changed/No mode assigned - -

1 Profile position mode pp YES

3 Profile velocity mode pv YES




bit Definition abbr correspond
4 Torque profile mode tq YES
6 Homing mode hm YES
8 Cyclic synchronous position mode csp YES
9 Cyclic synchronous velocity mode csv YES
10 Cyclic synchronous torque mode cst YES
11~127 |- - -
Position command (6062h)
Index Sub Name . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
PP
6062h 00h | Position command Comrpand -2147483648~ 132 ro TxPDO | CSP
unit 2147483647
HM
Internal actual position feedback (6063h)
Index Sub Name . Range Data | Accessibility | PDO Suitable
. Unit
index type mode
Internal actual Command | -2147483648~
6063h 00h position feedback unit 2147483647 132 1o TxPDO ALL
Position feedback (6064h)
Index | Sub Name . Range Data | Accessibility| PDO |Suitable
. Unit
index type mode
.. Command | -2147483648~
6064h| 00h Position feedback unit 2147483647 132 ro TxPDO| ALL
Position deviation too large threshold (6065h)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
Position deviation too | Command 0~ PP
6065h| 00h large threshold unit 4294967295 U32 W RxPDO CSP
When the difference between the position instruction 6062h and the position feedback
6064h exceeds 6065h and the time reaches 6066h, the bit 13 of 6041h will be set to 1.
Excessive position deviation timeout (6066h)
Index | Sub Name Unit Range Data | Accessibility| PDO |Suitable
index type mode
Excessive position PP
SO 1ms 0~65535 Ul6 ™w RxPDO
6066h| oo deviation timeout CSp
When the difference between the position instruction 6062h and the position feedback
6064h exceeds 6065h and the time reaches 6066h, the bit 13 of 6041h will be setto 1.
Position reach threshold (6067h)
Index Sub Name Unit Range Data | Accessibility | PDO Suitable
index type mode
Position | Command
reach unit 0~4294967295 U32 W RxPDO PP
threshold
6067h | 00h When the difference between the position instruction 6062h and the position
feedback 6064h is within the set range of 6067h, and the time reaches 6068h,
the bit 10 of 6041h will be set to 1.
Position command reached threshold time (6068h)
Index Sub Name . Range Data |Access| PDO | Suitable
. Unit e
index type ibility mode
Position command
6068h | 00h reached threshold 1ms 0~65535 Ule ™w RxPDO PP




time |

When the difference between the position instruction 6062h and the position feedback
6064h is within the set range of 6067h, and the time reaches 6068h, the bit 10 of 6041h will

be set to 1.
Speed command  (606Bh)
Index Sub Name Range Data | Acce| PDO | Suitable
index Unit type |ssibili mode
ty
606Bh| 00h Speed command Command unit /s| -2147483648~| 132 | RO [TxPDO| PV
2147483647 CSv
Speed feedback (606Ch)
Index | Sub Name . Range Data |[Accessibility| PDO |Suitable
. Unit
index type mode
Command |-2147483648~
606Ch| 00h Speed feedback unit /s 2147483647 132 o TxPDO | ALL
Speed reached threshold (606Dh)
Index Sub Name Range Data | Acces| PDO Suitable
index Unit type | sibilit mode
y
Speedreached | command | 4>94967795| U32 | rw | RxPDO | PV
threshold unit
606Dh | 00h |When the difference between the speed command 606Bh and the speed feedback 606Ch is
within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of 6041h will be set
to 1.

Speed reached threshold time (606Eh)

Index Sub Name . Range Data | Accessi PDO Suitable
. Unit o
index type bility mode
Speed reached
threshold time Ims 0~65535 ule6 w RxPDO PV
606Eh 00h | When the difference between the speed command 606Bh and the speed feedback 606Ch is
within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of 6041h will be set to
1.

Speed threshold (606Fh)

Index | Sub Name . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
Command
Velocity threshold unit 0~4294967295 | U32 ™w RxPDO PV
606Fh | 00h When the value of speed feedback 606Ch exceeds the set value of 606Fh and the time reaches
6070h, the threshold value of bit 12 for 6041h is set to 0.
If the speed is below the set value of this parameter, the bit12 of 6041h becomes 1.

Speed threshold time (6070h)

Index | Sub Name . Range | Data | Accessibility | PDO | Suitable
. Unit
index type mode
Velocity threshold time | Ims | 0~65535 | U16 ™w RxPDO PV
6070h | 00h | When 606Ch exceeds the set value of 606Fh, set the time for bit12 of 6041h to become
0.
Target torque (6071h)
Index | Sub Name . Range Data Accessibility | PDO | Suitable
. Unit
index type mode
6071h | 00h Target torque | 0.1% | -32768~32767 116 w RxPDO TQ




Max torque (6072h
Index Sub Name Unit Range Data type | Accessibility | PDO | Suitable
index mode
6072h 00h Max torque 0.1% | 0~65535 Ul6 w RxPDO | ALL
Max current (6073h)
Index Sub Name Unit Range | Datatype | Accessibility | PDO | Suitable
index mode
6073h 00h Max current 0.1% | 0~65535 Ul6 ro NO ALL
Torque command (6074h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
6074h | 00h Torque command | 0.1% | -32768~32767 | 116 1o TxPDO | ALL
Motor rated torque (6076h)
Index | Sub Name . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
0~
6076h | 00h | Motor rated torque | Mn'm 4294967295 U32 RO TxPDO| ALL
Torque feedback (6077h)
Index | Sub Name . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
6077h | 00h Torque feedback | 0.1% | -32768~32767 | 116 ro TxPDO | ALL
Current feedback (6078h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
6078h | 00h Current 0.10% | -32768~32767 | 116 RO TxPDO | ALL
feedback
Bus voltage (6079h)
Index Sub Name Unit Range Data | Accessibility | PDO Suitable
index type mode
DC link
607%9h | 00h circuit mV | 0~4294967295 | U32 RO TxPDO ALL
voltage
Target position (607Ah)
Index Sub Name Range Data | Acce PDO Suitable
index Unit type | ssibi mode
lity
Command | -2147483648~ e
607Ah 00h Target position unit 2147483647 132 ™w RxPDO CSP
HM
Position range limit  (607Bh)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
01h Min pos,.ltlpn range command -2147483648~ 132 W RxPDO!| ALL
607Bh limit unit 2147483647
Max position range |command | -2147483648~
02h limit unit 2147483647 132 W RxPDO| ALL

This parameter modification has no effect.




Home offset (607Ch)

Index Sub Name Range Data | Acce | PDO Suitable
index Unit type | ssibil mode
ity
command | -2147483648~
607Ch | 00h Home Offset unit 2147483647 132 rw | RxPDO NO
Soft limit  (607Dh
Index Sub Name Range Data | Acces| PDO Suitable
index Unit type | sibilit mode
Yy
01h Min position limit comn_land 2147483648~ 132 rw | RxPDO NO
607Dh unit 2147483647
T command | -2147483648~
02h Max position limit unit 2147483647 132 rw | RxPDO NO
Command polarity (607Eh)
Index Sub Name Unit Range | Datatype | Accessibility | PDO | Suitable
index mode
607Eh 00h Command Polarity - 0~255 US8 ™w NO ALL
607Eh bit information
bit Name value note note
0-4 - 0 - Reserved, please set to 0
5 Torque 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion
6 Speed 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion
7 Position 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion

(D

The position, speed, and torque polarity must be exactly the same, that is, bit7-5 must all be set
to 0 or bit7-5 must all be set to 1.

Max profile speed (607Fh)

Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
PP
Mj‘;gg’tﬁle °°$1r1.‘tlf‘snd 0~4294967295 | U32 rw RxPDO| PV
607Fh | 00h Y HM
Speed limit values in pp, hm, and pv mode.
The maximum value is limited by 6080h through internal processing.
Max motor speed (6080h)
Index | Sub Name Unit Range Data | Accessibility | PDO Suitable
index type mode
PV
Maxmotor |, o | 04294967295 | U32 rw RxPDO | 19
speed CSV
CST
6080h | O00h | Set the maximum speed of the motor.
When power supply input, the maximum speed read from the motor is set.
The maximum value is limited by the maximum speed read from the motor based on
internal processing.
During tq and cst, the speed is limited by the set value of this object.




Profile speed  (6081h)

Index Sub Name Unit Range Data | Acces | PDO Suitable
index type | sibility mode
6081h| 00h | Profile velocity Colﬁﬁznd 0~4294967295 | U32 | rw | RxPDO | PP
Profile acceleration  (6083h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
Profile acceleration| “°™M04 |0 4704967205\ U32|  tw  |RxPDO| LV
6083h | 00h unit’s PV
Set profile acceleration.
When set to 0, internal processing is processed as 1.
Profile deceleration (6084h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
PP
Profile command PV
deceleration unit/s? 0~4294967295 | U32 w RxPDO | HM
6084h | 00h CSP
CSV
Set the profile deceleration.
When set to 0, internal processing is processed as 1.
Fast stop deceleration (6085h)
Index Sub Name Range Data | Acces| PDO | Suitable
index Unit type | sibilit mode
y
PP
PV
6085h | 00h Fast stop command |4 1794967295 U2 | rw |RxPDO| HM
deceleration unit/s?
CSp
CSV
Motor rated current (6075h)
Index | Sub Name Unit Range Data |Accessibility| PDO |Suitable
index type mode
PP
PV
6075h | 00h |Motor rated current| 1mA | 0~4294967295 | U32 RO TxPDO| HM
CSp
CSvV
Position trajectory planning type (6086h)
Index Sub Name Unit Range Data |Accessi| PDO Suitable
index type | bility mode
6086h | 00h Pogigl‘q’;:gaggry - |-32768~32767| 116 | w |RxPDO| HM

This parameter 0: Step type; 1: Slope type.
This parameter is only applicable to HM mode. In PP and PV modes, slope types are directly used within
trajectory planning.
In CSP and CSV modes, this parameter is not required and trajectory planning is completed at the main

station.
Torque slope  (6087h)
Index Sub Name . Range Data | Access| PDO | Suitable
] Unit o ers
index type | ibility mode
6087h 00h Torque slope 0.1% 0~4294967295 | U32 rw | RxPDO gSQT




Index Sub Name . Range Data | Access| PDO | Suitable
] Unit o ers
index type | ibility mode
Set the parameter values to give a bias torque command.
In CST mode, it is only effective in deceleration stop time.
Torque planning type (6088h)
Index Sub Name . Range Data |Accessi| PDO Suitable
] Unit .
index type | bility mode
6088h 00h | Torque planning type - 0~65535 116 rw | RxPDO TQ
This parameter 0: Step type; 1: Slope type.
In TQ mode, the slope type directly used for torque planning, modifying this parameter has no effect.
Electronic gear ratio  (6091h)
Index Sub Name . Range Data | Access| PDO | Suitable
index Unit type | ibility mode
. Turns
01h Motor revolutions 1~4294967295| U32 ™w NO ALL
6091h (motor)
02h | Shaft revolutions (TSE;‘;S 1~4294967295| U32 | rw | NO ALL
This object defines the content related to the motor turns and the shaft turns after the gearbox output.
Gear ratio = 6091h-01h/ 6091h-02h
Encoder division ratio (6092h)
Index Sub Name Unit Range Data |Accessi| PDO | Suitable
index type | bility mode
Feed command || 4104967295 U32 | rw | NO | ALL
01h unit
6092h Set feed quantity —
02h Shaft revolutions (shaft) 1~4294967295 | U32 ™w NO ALL
Set shaft turns
This object represents the amount of action for each rotation of the shaft after the gearbox output.
Feed constant =6092h-01h/ 6092h-02h
Homing mode (6098h)
Index Sub Name Range Data type | Accessibility PDO Suitable
index mode
6098h 00h Homing method | -128~127 18 ™w RxPDO All
6098h value information:
value definition

-2 | Searching for reverse limits

-1 | Searching for positive limits

0 |Not specify the homing method

1 |signal. Before encountering the Z signal, the descending edge of the reverse limit must be
encountered first

Reverse homing, the deceleration point is the reverse limit switch, and the origin is the motor Z

falling edge of the forward limit must be encountered before encountering the Z signal

Forward homing, deceleration point is the forward limit switch, origin is the motor Z signal, and the

origin switch

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
3 |encountering the Z signal, it is necessary to first encounter the falling edge on the same side of the

origin switch

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
4 |encountering the Z signal, it is necessary to first encounter the rising edge on the same side of the

origin switch

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
5 | encountering the Z signal, it is necessary to first encounter the falling edge on the same side of the

origin switch

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
6 |encountering the Z signal, it is necessary to first encounter the rising edge on the same side of the




value

definition

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before

7 |encountering the Z signal, it is necessary to first encounter the falling edge on the same side of the
origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
8 | encountering the Z signal, it is necessary to first encounter the rising edge on the same side of the
origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
9 |encountering the Z signal, you must first encounter the rising edge on the other side of the origin
switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
10 |encountering the Z signal, it is necessary to first encounter the falling edge on the other side of the
origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
11 |encountering the Z signal, it is necessary to first encounter the falling edge on the same side of the
origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
12 | encountering the Z signal, it is necessary to first encounter the rising edge on the same side of the
origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal on the
13 | other side of the origin switch. Before encountering the Z signal, the rising edge on the other side of
the origin switch must be encountered first
Reverse homing, deceleration point is the origin switch, and the origin is the Z signal of the motor on
14 | the other side of the origin switch. Before encountering the Z signal, the falling edge on the other
side of the origin switch must be encountered first
15 | No meaning
16 |No meaning
17 |Homing action is the same as 1, but the origin is at the reverse limit position
18 | Homing action is the same as 2, but the origin is at the forward limit position
19 |Homing action is the same as 3, but the origin is at the origin switch
20 |Homing action is the same as 4, but the origin is at the origin switch
21 |Homing action is the same as 5, but the origin is at the origin switch
22 |Homing action is the same as 6, but the origin is at the origin switch
23 |Homing action is the same as 7, but the origin is at the origin switch
24 | Homing action is the same as 8, but the origin is at the origin switch
25 |Homing action is the same as 9, but the origin is at the origin switch
26 |Homing action is the same as 10, but the origin is at the origin switch
27 |Homing action is the same as 11, but the origin is at the origin switch
28 |Homing action is the same as 12, but the origin is at the origin switch
29 |Homing action is the same as 13, but the origin is at the origin switch
30 |Homing action is the same as 14, but the origin is at the origin switch
31 |No meaning
32 | No meaning
33 |Reverse homing, with the origin at the Z-phase signal of the motor
34 | Forward homing, with the origin at the Z-phase signal of the motor
35 | Take the current position as the origin
37 | Take the current position as the origin

Homing speed  (6099h)

Index Sub Name Range Data | Acce | PDO | Suitable
index Unit type |ssibili mode
: ty
o1h | Speed duringsearch -} command |y 4504067295 | U32 | rw | NO | HM
for deceleration point unit/s
6099h Speed during search | command | 4504957295 | U32 | rw | NO | HM
02h for zero unit/s
If the edge of the Switch signal is used as the origin detection position, please set a value
as small as possible to reduce detection error.




(D

The speeds of 6099-01h and 6099-02h are limited by the minimum values of 6080h and
607Fh.

Homing acceleration  (609Ah)

Index Sub Name Range Data | Acces| PDO | Suitable
index Unit type | sibilit mode
Yy
Homing acceleration C‘:ﬁg}:ﬁ‘d 0~4294967295 | U32 | rw |RxPDO| HM
609Ah | 00h |Set the acceleration and deceleration during HM mode.
At the final stop of each homing mode (when the origin position is detected), there is no
need to use the set value of this object, and the servo lock stops.

Position feedforward (60B0h)

Index Sub Name Range Data | Acce | PDO | Suitable
index Unit type | ssibili mode
ty
Position command -2147483648~
feedforward unit 2147483647 | 132 | W |RxPDO | ALL
60BOh | 00h | This parameter is used for the position loop control of the drive. As the servo underlying

algorithm does not support feedforward control, this parameter is temporarily not used.
Modifying it does not affect the effect.

Speed feedforward (60B1h)

Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
Velocit command -2147483648~
feedforward unit/s 2147483647 | 2| ™ |RxPDOJ ALL
60B1h| 00h |This parameter is used for the speed loop control of the drive. As the servo underlying
algorithm does not support feedforward control, this parameter is temporarily not used.
Modifying it does not affect the effect

Torque feedforward (60B2h)

Index | Sub index Name . Range Data | Access| PDO | Suitable
Unit o oeqs
type | ibility mode
Torque 0 -2147483648~

feedforward 0.1% 2147483647 132 W | RxPDO | ALL
60B2h 00h This parameter is used for the current loop control of the drive. As the servo underlying
algorithm does not support feedforward control, this parameter is temporarily not used.

Modifying it does not affect the effect

Touch Probe function (60B8h)

Index | Sub Name . Range Data| Accessibility| PDO | Suitable
. Unit
index type mode
60B8h| 00n | 1ouch probe i 0-65535 |U16| rw  |RxPDO| ALL
function
60B8h bit information:
bit value Note
0 Probe 1 not enabled
0 1 Probe 1 enabled Probe 1 enabled
1 0 Slngl.e trlgger}ng - Probe 1 trigger mode selection
1 Continuous triggering
) 0 External input signal Probe 1 trigger method
1 Z phase signal (not support) selection




3 - - -
0 Rising edge not latched . .
4 1 Rising edgc latched Probe 1 rising edge selection
0 Falling edge not latched . .
5 1 Falling edge latched Probe 1 falling edge selection
6-7 - - -
0 Probe 2 not enabled
8 1 Probe 2 enabled Probe 2 enabled
9 0 Smgl’e trlgger}ng - Probe 2 trigger mode selection
1 Continuous triggering
10 0 External input signal Probe 2 trigger method
1 Z phase signal (not support) selection
11 - - -
0 Rising edge not latched .. .
12 1 Rising edgc latched Probe 2 rising edge selection
0 Falling edge not latched . .
13 1 Falling edge latched Probe 2 falling edge selection
14-15 - - -

as triggering sources;

m ® At present, Z-phase triggering mode is not supported, only external signals are supported
® Do not set the rising and falling edges simultaneously under the same probe.

Touch probe status  (60B9h)

Index Sub Name Range Data | Acces| PDO | Suita
index Unit type | sibilit ble
y mode
60B%h 00h Touch probe status - 0~65535 Ul6 ro | TxPDO | ALL
60B9h bit information:
bit value Note
0 0 Probe 1 pot execqted Probe 1 execution status
1 Probe 1 is executing
0 Probe 1 rising edge latch not completed ..
! 1 Probe 1 rising edge latch completed Probe 1 rising edge latch state
0 Probe 1 falling edge latch not completed .
2 1 Probe 1 falling edge latch completed Probe 1 falling edge latch state
3-7 - - -
8 0 Probe 2 pot execgted Probe 2 execution status
1 Probe 2 is executing
0 Probe 2 rising edge latch not completed ..
0 1 Probe 2 rising edge latch completed Probe 2 rising edge latch state
0 Probe 2 falling edge latch not completed .
10 1 Probe 2 falling edge latch completed Probe 2 falling edge latch state
11-15 - - -
probe 1 rising edge latch position value (60Bah)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
probe 1 rising edge latch | Command | -2147483648~
60BAh| 00h position value unit 2147483647 132 1o TxPDO | ALL
probe 1 falling edge latch position value (60BBh)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
probe 1 falling edge latch | Command |-2147483648~
60BBh| 00h position value unit 2147483647 132 o TxPDO | ALL




probe 2 rising edge latch position value (60BCh)

Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
robe 2 rising edge latch | Command |-2147483648~
60BCh | 00h | P positiong Vah%e unit | 2147483647 | 132 o TxPDO| - ALL
probe 2 falling edge latch position value (60BDh)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
robe 2 falling edge latch | Command |-2147483648~
60BDh| 00h | positiongvalfe wnit | 2147483647 | 2 1o TxPDO | ALL
Max acceleration (60C5h)
Index | Sub Name Unit Range Data| Accessibility| PDO | Suitable
index type mode
PP
Max acceleration comma?d 0~4294967295 | U32 ™w RxPDO| PV
60Csh| 00h unit's HM
Set the maximum acceleration.
When set to 0, internal processing is processed as 1.
Min deceleration (60C6h)
Index | Sub Name Unit Range Data| Accessibility| PDO | Suitable
index type mode
PP
Min deceleration | ™3 1o 4704967295 | U32 rw RxPDO| PV
60C6h| 00h unit's HM
Set the min deceleration.
When set to 0, internal processing is processed as 1.
Forward torque limit  (60EOh)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
Positive torque PP
60EOh| 00h . 0.1% 0~65535 Ul16 ™w RxPDO| PV
limited
HM
Reverse torque limit  (60E1h)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
Negtive torque PP
60E1lh| 00h limi 0.1% 0~65535 ule6 w RxPDO| PV
imited
HM
Position offset  (60F4h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
PP
60F4h| 00h Position offset command | -2147483648 | 13, | po |1xpDO| CSP
unit ~2147483647 HM
Internal command speed  (60Fah)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
60FAh| 00h |Internal command speed colrlrlllrirtlznd ;22111’;‘;88?5661% 132 RO TxPDO| ALL




Internal command position (60FCh)

Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
Internal command | command | 2147483648 PP
60FCh| 00h osition unit - 132 RO TxPDO| CSP
P 2147483647 HM
Digital input  (60FDh)
Index | Sub Name Range Data [Acce| PDO |Suitable
index Unit type |ssibili mode
ty
60FDh | 00h Digital inputs - 0~4294967295| U32 | ro | TxPDO | ALL
60FDh bit information
bit name value note
0 neeative limit switch 0 No reverse overtravel switch signal detected
& 1 Reverse overtravel switch signal detected
1 ositive limit switch 0 No forward overtravel switch signal detected
P 1 Forward overtravel switch signal detected
) home switch 0 Nq origin _sw1tc_h signal detected
1 Origin switch signal detected
0 No input signal detected for probe 1
3 EXTI probel 1 Detected input signal from probe 1
0 No input signal detected for probe 2
4 EXTI probe2 1 Detected input signal from probe 2
. 0 No Z-phase output signal detected
> Z phase signal output 1 Z-phase output signal detected
6-15 Reserved - -
. 0 Remote SI1 input signal not detected
16 Remote input ST1 1 Remote SI1 input signal detected
17 Remote input SI12 0 Remote SI2 input signal not detected
1 Remote SI2 input signal detected
13 Remote input SI3 0 Remote SI3 input signal not detected
1 Remote SI3 input signal detected
19-31 Reserved - -
Digital output (60FEh)
Index | Sub Name . Range | Data | Accessibility| PDO | Suitable
. Unit
index type mode
- Digital outputs - - - - - -
Output of operating the
01h ternal t sional - - - - - -
60FEh external outpu .s1gna
Set output operation host
02h machine function of external - - - - - -
output signal
60FEh bit information:
index | Bit name value note
0-15 Reserved - -
0 Remote SO1 output signal not detected
16 | Remote SOI1 output status 5
1 Remote SO1 output signal detected
01h .
0 Remote SO2 output signal not detected
17 | Remote SO2 output status 5
1 Remote SO2 output signal detected
18 | Remote SO3 output status 0 Remote SO3 output signal not detected




index | Bit name value note
1 Remote SO3 output signal detected
0-15 Reserved - -
0 Turn off remote SO1 output
16 | Remote SO1 output enable
1 Turn on remote SO1 output
02h 0 Turn off remote SO2 output
17 | Remote SO2 output enable
1 Turn on remote SO2 output
0 Turn off remote SO3 output
18 | Remote SO3 output enable
1 Turn on remote SO3 output
Target speed (60FFh)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
GOFFh| oon | Tareet - jcommand| 4rq4067796-4204967295| U32|  RW  |[RxPDO| PV
velocity unit/s
Supported drive mode (6502h)
This servo driver can confirm the supported control mode based on 6502h.
Index Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
Supported drive -2147483648~
6502h | 00h modes - 2147483647 132 ro TxPDO| ALL
6502h bit information:
bit definition abbr correspond
0 Profile position mode pp YES
2 Profile velocity mode pv YES
3 Torque profile mode tq YES
5 Homing mode hm YES
7 Cyclic synchronous position mode csp YES
8 Cyclic synchronous velocity mode csv YES
9 Cyclic synchronous torque mode cst YES
10~31 | - - -




Appendix 3. Glossary of Terms

Term/abbreviation Full name
EtherCAT Ethernet for Control Automation Technology
COE CANopen Over EtherCAT
FMMU Fieldbus Memory Management Unit
SM Sync Manager
pp Profile position
pv Profile velocity
tq Torque profile
csp Cyclic synchronous position mode
hm Homing mode
csv Cyclic synchronous velocity mode
cst Cyclic synchronous torque mode
DC Distributed Clock
SDO Service Data Object
PDO Process Data Object
TxPDO -
RxPDO -
ESM EtherCAT State Machine
ESC EtherCAT Salve Controller
PHY Physical layer device that converts data from the Ethernet controller to
electric or optical signals.
PDI Process Data Interface or Physical Device Interface
EEPROM Electrically Erasable Programmable Read Only Memory
ESI }sigl)erCAT Slave Information, stored in ESI EEPROM(formerly known as

In TQ mode, modifying the slope type directly used for torque planning has no effect.
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