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Basic explanation

® Thank you for purchasing XJNIE DS5CI series servo driver products.

®  This manual mainly introduces the product information of DS5C1 series servo driver and MS5/6
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
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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.

N
A 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 Please confirm according to the nameplate of servo
specified model? 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 Check the motor code marked on the nameplates of the

drive? 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.
A servo driver can be equipped with a variety of motors with similar power levels. Different types of motors are
distinguished by the motor code on the motor nameplate.

XINJE AC SERVO MOTOR
MS6H-60CS30B1-20P4 <~—— Motor model

Motor code I ||||||||||||||||||||||||||||||||||||||||||||||||||||||| |
OWkkkkkkkkkkkk%x%x [P 66 CE <— Serial numbe

MOIOR CODE 50C5 INPUT 3 & AC146V2. 6A
Rated REV- RATED REV 3000RPM MAX REV 6000RPM <—— Maxrev
— RATED TORQUE 1.27NM  RATED OUTPUT 400W <~—— Rated power
Rated torque WUXI XINJE ELECTRIC CO., LTD.

XINJE servopriver

DS5C1-20P7-PTA <« Servo driver model
WARNING <& Operation notes
CAUTION

AC INPUT: IPH/3PH 200-240V 50/60Hz3.5A<@  Input power specifications

AC OUTPUT:3PH 0-200V 3.5A 0.75KW €t Output power Speciﬁcaﬁons

MUACWANNA - CE€ < Serial number
12052013

WUXI XINJE ELECTRIC CO.,.LTD




1 Selection of servo system

1.1 Selection of servo driver
1.1.1 Model name

DS 501-2 P[] - PTA - FH
J Name Features
Name Product name FH | High protection
DS Servo driver Em pty Normal
Name Product series Name Encoder type
5C1 EtherCAT T Communication
Name | Rated illput volt age Name | Rated outputpower | Name | Rated output power
2 AC220V 0P1 100W 3P0 3kW
4 AC380V 0P2 200W 5ps 5.5kW
oP4 400W 7P5 7.5kW
0P7 750W 11PO 11kW
1PO 1kW 15P0 15kW
1P5 1.5kW 22P0 22kW
2P3 2.3kW 32P0 32kW
2P6 2.6kW 45P0 45kW
1.1.2 Description of each part
750W and below drives 1~3kW drives

CIN3: RR232
CNO: 'O =ignal

]
O

- CIN3: B5232 port

i : e = -ﬁ— CMNO: TVO signals
CN1: RJ43 port | Power supply input a i
- . b onNiRus port
CN2: encoder port —— ey =1 7
Power supply md}-::atur __n_' 2 x| @E—— cN2: encoder port
Power supply input =y Motor wiring — | & Ol
s H & i
Motor wiring Mz, o] B &
N )
| Y
L] la = |
5.5kW, 7.5kW drives 11kW and above drives
; RS232 port
a CN3: R§232 port
MNO: IO = EtherCAT
Power supply input s e =
CN1: RJ45 port Encoder port
CN2: encoeder port ~——— Pulse and /O signale

hiotor wiring

.-

Brake resistor
Power supply input

Power cable output




1.1.3 Performance specifiation

Servo unit DS5CI1 series servo driver

Applicable encoder Standard: 17bit/23bit communication encoder
DS5C1-20Po-PTA: single phase/three phase AC200~240V,

Input power supply 50/60Hz

DS5C1-40Po-PTA: Three phase AC380~440V, 50/60Hz

Control mode

Three-phase full-wave rectifier IPM PWM control sinusoidal current
drive mode

Using

Using

s -10~+40°

condition | temperature 10~+40°C
Sl g 220~+60 °C
temperature
El’lVl.I‘ qnment Below 90% RH (no condensation)
humidity
Vlb_ratlon 4 9m/s?
resistance

Structure Pedestal installation

1.2 Servo motor selection

1.2.1 Model name

B MSS5 series motor

MS5S - 130STE - C S02430BZ-20P7 - SO1
Name e J L Display | Design number
S01 Standard
MS35S Low inertia Small aviation
MS5G | Middle inertia S0 plug type
MS5H | High inertia
Display | Rated power(KW)
Display Frame
130 130 23 23
3P0 3.0
Display Product name
ST Sine drive motor Display Voltage level
2 220V
Display Product name 4 380V
Empty No oil seal
E With oil seal .
Display | Power-off brake
Display Encoder type Empty without
C Magnetic encoder V4 with
T Photoelectric encoder
= — Display Shaft
isplay .nc ef accuracyf A No key
S Single circle 17-bit Name | Rated torque(N-m) | Rated speed (rpm) "
. ; B With key
M Multi-circle 17-bit 00630 0.637 3000
U Single-circle 2 3-bit 01330 1.27 3000
L Multi-circle 23-bit 02430 2.39 3000

Note: At present,only the combination of CS,CM,TL and T is selected for the type of encoder.



B MS6 series motor

1.2.2 Description of each part

Encoder

MS6S - 60CS 30BZ1 - 20P4
. Rated . Rated
Display Display
Display Inertia ] ot peRe )
— 0P1 100W 1P8 1.8KW
MS6S Low inertia
— 0P2 200W 2P3 23KW
MS6H | Highinertia
0P4 400W 3P0 3.0KW
0p7 750W 4P4 44KW
Display Frame 0P8 850W 5P5 5.5KW
40 40 seat 1P5 1.5KW 7P5 7.5KW
60 60 seat -
20 30 seat Display Voltage level
100 100 seat 2 20V
130 130 seat 4 B/OV
180 180 seat Display Connector type
1 AMP plug
Display Encoder type 2 Aviation plug
C Magnetic encoder 3 Connector
T Photoelectric encoder
Display Power-off brake
Display | Encoder accuracy Vacant Without brake
S Single circle 17-bit 7 With brake
M Multi-circle 17-bit
U Single-circle 23-bit = 5 -
— - Display Shaft specification
L Multi-circle 23-bit - - -
A With key, no oil seal ,with threaded hole
: B With key,with oil seal ;with threaded hole
Dish o Eaiedivweedirom) C No key, no oil seal, with threaded hole
15 1500
20 2000 D No key, with oil seal, with threaded hole
25 2500 E Special shaft specification(length,shaft
30 3000 diameter.etc.)

Output Shaft (Drive Shaft)



1.2.3 Axial force and radial force

radial direction

axial direction

T —— 40ST | 60ST | 80ST | 100ST 110ST | 130ST | 180ST | 220ST/265ST
ifil 54N 74N | 147N | <200N 250N 300N | 400N <500N
Radial

o 78N | 245N | 392N 500N 500N 600N | 800N 1000N

1.3 Cable selection

1.3.1 Encoder cable

Name Cable type —I Name | Length (m) [ Name | Length (m)
CP Normal 02 2 12 12
CPT High flexibility 03 3 16 16
05 5 20 20
Name Plug type 08 8 25 25
SP AMP plug-S01 motor 10 10 30 30
SW Waterproof aviation plug-S02 motor
— Name Battery box
SL Normal aviation plug -
T0-core aviation plug for 130 M Without battery box
sC short body motor R
B With battery box

SE B3 frontout plug (motor end)

BM With battery box

SF B3 reverse out plug (motor end)

ZDL | Directplug-in aviation plug Name Plug type
T Thread buckle type
Empty Buckk type

Note: The ZDL series encoder cables are equipped with temperature sensors by default.




1.3.2 Power cable

CM - P 07A-M-03
Display Cable type H [Display Length M)
CM Normal 03 3
CMT High flexibility 05 >
. vy . 08 8
CMRBT High ﬂex1.b1l.1ty, with brake,
aviation plug
Display | Cable type
Displa Ply,
P £ M White amp
P 4-core amp plug lack
W 6-core waterproof small aviation Fmpty | Black amp
plug
L 4-core small aviation plug Display Terminal
XL 4-core amp plug Display | Diameter(mm’) A Needle shaped cold
i 03 03 pressed terminal
v 4-core waterproof plastic i
aviation plug 05 0.5
D O terminal 07 0.75
E B3 front outlet plug 15 L5
25 2.5
F B3 back outlet plug 0 6
100 10
1.3.3 EtherCAT communication cable
J6 -C B -1
Display Name J L Display | Length (M)
IC General name of product cable op1 01
0P3 0.3
1 1
Display Name 3 3
C CAT Display | Type
B Cat VI cable

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 Description of each part

B Encoder cable

(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 Pin definition
No. Name
1 Battery +
2 Battery -
3 Shielding
MS6-40, 60, 80 base B1/B4 motor WITe
MS5-40, 60, 80 base SO1 motor 4 485-A
5 485-B
6 /
7 5V
8 GND
9 /
No. Name
1 Shielding
@ @ WIre
2 Battery +
MS5-40, 60, 80 base S02 motor ONONO) 3 Battery -
@ @ 4 485-A
5 485-B
6 5V
7 GND
No. Name
1 GND
@ @ 2 Battery +
3 Battery -
MS6-60, 80 base B2 motor @ @ @ 4 485-A
@ @ 5 485-B
6 5V
7 Shielding
wire
5 oI Ts 5 ; No. Name
| / ¢ . / 5 1 5V
MS6-40, 60, 80 base B3 motor S N 2 2 GND
i 0 1 . 3 Battery +
Forward outlet reverse outlet 4 Battery -
(user’s view) 5 485-A




Motor model

Connector

Pin definition

6

485-B

7

Shielding
wire

MS6-180 B2 motor
MS5-110, 180 SO1 motor
MS-110, 130 absolute value motor

Shielding wire

/

485-A

485-B

/

GND

Battery -

5V

O [0 [Q|N [N |H[W[IN|—

Battery +

MS6-100, 130 motor
MS5-130 motor

®© 0O

®© 60 60

©

® 0O

Z
e

Name

/

5V

GND

485-A

485-B

Battery +

Battery -

/

O [0 [Q|N[n|h[W[IN|—

/

—
(=]

Shielding wire

220/265 motor

z
e

Name

Shielding wire

/

485-B

485-A

/

GND

Battery -

5V

O [0 Q| [N | [N~

Battery +

Temperature -

— | —
|

Temperature +

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 on. The using life is more than two years.

B Power cable

(1) Pin definition of power cable on servo driver side

Connector Pin definition
appearance Color Definition
Brown U
Black \"
Blue w
Yellow-green PE




Color Definition
Red U
White \%
Black W
Yellow PE
green
Blue BK+
Brown BK-
(2) Power cable connection on motor side
Motor model Connector Gl fiion
No. Name
- 1 U
MS6-40, 60, 80 base B1/B4 motor ]2 2 W
MS5-40, 60, 80 base SO1 motor 3 ) 4 3 A%
y 4 PE
MS6-40, 60, 80 base B1/B4 brake motor | No. Name
1 BK+
MS5-40, 60, 80 base SO1 brake motor 3 BK.
No. Name
1 PE
® @ ST -
MS5-40, 60, 80 base SO02 motor ® 3 \
ONO 4 w
® 5 BK~+
6 BK-
No. Name
O @ 1 U
MS6-40, 60, 80 base B2 motor 2 \\
@ © 3 v
4 PE
No. Name
1 U
®» ©® ) W
MS6-40, 60, 80 base B2 brake motor (@) ©) 3 \Y
® @ 4 PE
5 BK+
6 BK-
1 No. Name
[-';4%@ 1 w
agE
MS6-40 base B3 motor @%@ 3 U
3 4 PE
Forward outlet reverse outlet 5 BK+
(user’s view) 6 BK-
Motor model Connector Liatcefiion
No. Name
1 U
2 \%
MS6-60, 80 base B3 motor 3 \\
4 PE
A BK+




Motor model Connector Bintdefinjtion
No. Name
Forward outlet reverse outlet B BK-
(user’s view)
No. Name
1 PE
L ONO) 2 [§]
MS6-100, 130 base non medium inertia 3 v
brake motor @ @ @ 4 %
MS5G-130 base medium inertia brake motor @ @ 5 BKS
6 BK-
7 /
MS6-100, 130, 180 base non medium inertia ©) Nlo - N;ge
non brake motor © ©) 3 U
MS5-110, 130, 180 base non brake motor o 3 v
MS-110, 130 base non brake absolute motor ) W
No. Name
. o O A w
MS6G-110, 130 base medium inertia non B v
brake motor @ C U
D PE
No. Name
A \\
MS6G-110, 130 base medium inertia brake @ @ B v
motor , o o ¢ U
@ @ D PE
1 BK+
2 BK-
No. Name
A U
B \'%
MS6, MS5-180 base brake motor C \\
D PE
1 BK+
2 BK-
Color Name
Red U
Green \Y%
220/265 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.



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 bulit-in regenerative resistance, short P+ and D terminals, P+ and C

are disconnected.

2) Use an external braking resistor for 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, PO-26=resistance value; 11kW and above
use an external braking resistor to connect the braking resistor to the P+
and PB terminals, PO-25=power value, PO-26=resistance value.

DS5C1-U0Po-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)

DS5C1-20P1-PTA /
DS5C1-20P2-PTA / 80Q 80Q2-100Q2 Above 200W
DS5C1-20P4-PTA /
DS5C1-20P7-PTA 80W50Q 50Q 50Q-100Q Above 600W
DS5C1-21P0-PTA 80W45Q 35Q 35Q-75Q Above 800W
DS5C1-21P5-PTA 80W50Q
DS5C1-22P3-PTA | 80W50Q 300 300-500 Above 1000W
DS5C1-22P6-PTA 80W50Q 25Q 25Q-50Q
DS5C1-41P0-PTA | 80W100Q2 120Q 120Q-150Q Above 800W
DS5C1-41P5-PTA | 80W100Q 75Q 75Q-120Q Above 1000W
DS5C1-42P3-PTA 80W60Q 55Q 55Q-75Q Above 1000W
DS5C1-43P0-PTA 80W60Q 50Q 50Q-75Q Above 1200W
DS5C1-45P5-PTA / 25Q 25Q-65Q Above 2000W
DS5C1-47P5-PTA / 22Q 220Q-50Q Above 2500W
DS5C1-411P0-PTA / 20Q 20Q-45Q Above 3000W
DS5C1-415P0-PTA / 20Q 20Q-45Q Above 3000W
DS5C1-422P0-PTA / 20Q 20Q-30Q Above 5000W
DS5C1-432P0-PTA / 20Q 20Q-30Q Above 5000W

Above

6Q (gggrs)p ced 6Q-12Q (Overspeed 15000W(overspeed
DS5C1-445P0-PTA / 80 (normal motor) motor)
80Q-16Q (normal motor) | Above 10000W (normal
motor)
motor)

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

L 4
L 4

L 4
L 4

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)

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

above 50mm

above
30mm

above 50mm
above 10mm above 10mm

B 5.5, 7.5kW and below drivers



=8 (mim

=8 0mm

B 11kW and up drivers

=1 00mim

=1 (i

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

When install servo drives side by side as shown in the figure above, make at least 10mm between and at least
50mm above and below each servo drive. Install cooling fans above the servo drives to avoid excessive
temperature rise and to maintain even temperature inside the control panel. Drivers with a power output of 11kW
and above must be at least S0mm 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?

Condensation or freezing: None

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

L 2R 2K 2R 2R 2

2.2 Servo motor installation

MSS5/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.
/ 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

MS5/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)
. IP65(MSS5)/ IP66(MS6-40/60/80)/ IP67(MS6-B3/B4,
Protection level MS6G)




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

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.
¢ [t 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 2K R 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 fo . I ;
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: mm?&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%

red black wire diameter 0.3mm?

2. material: tinned soft tin wire
tinned copper wire
blue green twisted pair diameter aluminum foil
0.2mm? tinned copper wire

normal encoder cable



Filling: cotton thread or others

twisted pair 0.2mm?2 bare copper wire

insulation material PVC

2. Cable diameter specification

Weave 1. density =88%

high flexible encoder cable

shield sleeve material: oil resistance PVC

2. material: tinned soft tin wire

MNonwoven wrap, overlap=20%

Encoder cable diameter Power cable diameter
Whole Whole
Length| Base cable . . 2) cable | Single cable diameter
Type diameter Single cable diameter (mm Type diameter -
(mm) (mm)
80and | Normal Normal / « )
below | without | >5/04 High flexibility| /270 4%0.75mm
battery
box/with Normal / % )
110, 130 battery 6.2/6.2 High flexibility 9.4/9.6 4* I mm
box 3P*0.2mm?
20 180 base Normal /
T 2.9kw, . o [11.4/11.9 4%2mm?
and . High flexibility
3kW High
below o 6.2
180 base | flexibility Normal /
above Hich flexibilit 14.5/15.6 4*6mm?
3kW £ Y
220 base
22kW and Hich Normal 19.8 4*10mm?
below | o .‘bg.l. ol 79 4P*0.2mm?
32kw | XY Normal 20 3* 2mm’+ 1 *4mm?
45kW Normal 29 3*30mm>+1*16mm?
180 base Normal /
High 7.8/6.8 | 2P*0.2mm?*+1P*0.34mm? / / /
25m, |and below 2
flexibility
30m Hish
220 base |, -2 79 | 3P*0.2mm>+1P*0.4mm? / / /
flexibility
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 Bendi Travel <10m, >1 million times; Travel <10m, >3 million
installation cnding Travel >10m, >2 million times; times;
resistance 1y
. Travel >10m, >5 million
times .
times;
Fixed Bending 5*D 5*D
installation radius

Note: D represents the finished product cable diameter.




2.4 Servo driver dimension

B DS5C1-20P1/20P2/20P4-PTA unit: mm
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DS5C1-21P5/22P3/22P6/42P3/43P0-PTA unit: mm
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unit: mm

B DS5C1-422P0-PTA, DS5C1-432P0-PTA
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2.5 Servo motor dimension

B 40 series motor installation dimensions

D

Unit: mm
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0 2.5 || [10
6.2-0.1 | 25+0.5 LA
+
L=t - Inertia
Motor model With
Normal level
brake
Low
MS5S-40ST-Co0033000-20P1-S01/S02 89.5 119 inertia
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Motor model With
Normal level
brake
MS6H-40CO030BO1-20P1 91 122.9 lfellgtllla
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il ;g (2146\
Seferil [ I
S N I\
’ e ]
- 35 T
LA 040
LA+£1 .
Motor model With e
Normal level
brake
MS6H-400030B03-20P1 79.4 12 if;ft}i‘a




B 60 series motor installation dimensions  Unit; mm
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0
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Lic Inertia
Motor model Normal With level Series
brake
MS5S-60ST-Co0063000-20P2-S01/S02 79 114 Low
MS5S-60ST-Co0133000-20P4-S01/S02 99 134 inertia
MS5H-60ST-C00063000-20P2-S01/S02 91 126 High sﬁfjs
MS5H-60ST-Co0133000-20P4-S01/S02 111 146 inertia
MS-60STE-T01330-20P4-D01 145 189 -
g@ M5748 i ‘ i
i ‘ ﬁL
o< 1
2=
20" |H |
109 313
’ 30+0.5 LA a60
b Inerti
Motor model With eria
Normal level
brake
MS6H-60Co30Boo-20P4 119 151 High
1nertia
MS6S-60Ca30Ba0-20P4 107 139 Low
1nertia
MS6H-60C030Boo-20P2 90 121 High
1ertia
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S P < S
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LA+£1 Inerti
Motor model With nertia
Normal level
brake
MS6H-600030B03-20P2 76.4 99.15 High
nertia
MS6S-600030B03-20P4 98.4 121.15 Low
nertia
MS6H-600030B03-20P4 98.4 121.15 High
1nertia
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| w e B
[7]o.02 j:
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20
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= 3 ) I E
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LA+£1 Inerti
Motor model With nertia
Normal level
brake
MS6H-60CM30B04-20P4 80.2 106.95 High
1nertia
B 80 series motor installation dimensions  Unit: mm
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Mot del LA+] Inertia
Ootor modae 1
Normal With level
brake
MS5S-80ST-Cu0243000-20P7-S01/S02 107 144 Low
MS5S-80ST-C0323000-21P0-S01/S02 128 165 inertia
MS5H-80ST-Co0243000-20P7-S01/S02 119 156 High
MS5H-80ST-Co0323000-21P0-S01/S02 140 177 inertia
MS-80ST-T0243000-20P7 150 199
MS-80ST-T03520c0-20P7 179 219
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Motor model With Inertia level
Normal
brake
MS6S-80Ca30Bon1/2-20P7 117 150 Low inertia
MS6S-80Cz20Bool1/2-20P7 127 160
MS6H-80Co30Bool/2-20P7 124 157 Hich inerti
MS6H-80C020Bon1/2-20P7 149 182 'gh mertia
MS6S-80TL30B1-20P7 117 - Low inertia
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Motor model Normal With brake Inertia level
MS6S-80Co30Bo3-20P7 107.1 132.1 Low inertia
MS6H-80Co30Bo3-20P7 107.1 132.1 High inertia
MS6S-80Co30Bo3-21P0 117.6 142.6 Low inertia
MS6H-80Co30Bo3-21P0 134 159 High inertia
T il
0.02 4 Eg <
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M5710 0
318
15. 50 35 LA
LA+1
Motor model With Inertia level
Normal
brake
MS6H-80CM30Bo4-20P7 89.2 121.1 High inertia
100 series motor installation dimensions  Unit: mm
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Motor model With Inertia level
Normal

brake

MS6S-100Ca30B2-21P5 154.5 183
MS6S-100Co30Bo2-21P0 138.5 164 Low inertia

MS6S-100TL30Bo2-21P0 144.2 169.7

110 series motor installation dimensions  Unit: mm
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Motor model Normal With brake Inertia level

MS5S-110ST-Co03230Bo-21P0-S01 157 205
MS5S-110ST-TL03230Bo-21P0-S01 157 205
MS5S-110ST-Co04830Bo-21P5-S01 166 214 Low inertia
MS5S-110ST-TL04830Bo-21P5-S01 166 214
MS5S-110ST-Ca06030Bo-21P8-S01 181 229
MS-110ST-TL06030Bo-21P8-S01 181 229
MS-110ST-T04030B-21P2 157 205 -
MS-110ST-T05030B-21P5 166 214
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Motor model LA=] Tt Il
otormode Normal With brake nertia feve
MS6G-110CS030B02-21P5 132.5 - Medium
mertia
MS6G-110TL30B2-01P5 149 -

130 series motor installation dimensions

Unit: mm

S —

2.5 40
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18501 | 57+0.5 LA
LA+1
Motor model With LB Inertia level
Normal
brake

MS5G-130STE-Co05415Bo-20P8-S01 117.5 147
MS5G-130STE-TL05415Bo-20P8-S01 134.5 164.5
MS5G-130STE-Co07220Bo-21P5-S01 133.5 162.5
MS5G-130STE-Co07220Bo-41P5-S01 133.5 162.5
MS5G-130STE-TL07220Bo-21P5-S01 149.5 179.5
MS5G-130STE-TL07220Bo-41P5-S01 149.5 179.5
MS5G-130STE-Col1515Bo-21P8-S01 159.5 189.5
MS5G-130STE-Col11515Bo-41P8-S01 159.5 189.5 .
MS5G-130STE-TL11515Bao-21P8-S01 176.5 2065 | 125 hﬁfedr‘t‘:;n
MS5G-130STE-TL11515Bo-41P8-S01 176.5 206.5
MS5G-130STE-Col14615Bo-22P3-S01 180.5 210.5
MS5G-130STE-Co14615Bo-42P3-S01 180.5 210.5
MS5G-130STE-TL14615B0-22P3-S01 197.5 2275
MS5G-130STE-TL14615Bo-42P3-S01 197.5 227.5
MS5G-130STE-Co07330Bo-22P4-S01 133.5 163.5
MS5G-130STE-TL07330Bo-22P4-S01 149.5 179.5
MS5G-130STE-Co10025Bo-22P6-S01 159.5 189.5
MS-130ST-T06025Bo-21P5 179 238
MS-130ST-T10015Bo-21P5 205 264
MS-130STE-T15015Go-22P3 235 294 14
MS-130STE-T07730B0-22P4 205 264 -
MS-130ST-T10025B0-22P6 209 290
MS-130ST-TL100300o-43P0 225 284 15
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Motor model

LA+1

Inertia level

Normal With brake
MS5G-130STE-Co06025Ba-21P5-S01 123.5 153.5 Medium
MS5G-130STE-Co10015Bo-21P5-S01 146.5 176.5 inertia
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Motor model Normal With brake Inertia level
MS6H-130Co15B02-20P8 126 156
MS6H-130Co15B02-40P8 126 156
MS6H-130TL15Bo2-20P8 142 172
MS6H-130TL15Bo2-40P8 142 172
MS6H-130Co15B02-41P3 148 178
MS6H-130TL15B02-41P3 164 194
MS6H-130C020Bo2-21P5 148 178
MS6H-130TL20Bo2-21P5 164 194 High inertia
MS6H-130Co15Bo2-21P8 175 205
MS6H-130Co15B02-41P8 175 205
MS6H-130TL15B02-21P8 191 221
MS6H-130TL15Bo2-41P8 191 221
MS6H-130Co15B02-22P3 195.6 225.6
MS6H-130Co15B02-42P3 195.6 225.6
MS6H-130TL15B02-22P3 211.6 241.6
MS6H-130TL15B02-42P3 211.6 241.6
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Mot: del Inertia level
otor mode Normal With brake nertia feve
MS6G-130Co25Bo2-alP0 119.5 148.5
MS6G-130TL25Bo2-01P0 136 165
MS6G-130Co20Bo2-alP5 133.5 162.5
MS6G-130TL20Bo2-01P5 150 179 Medium
MS6G-130Cal5Bo2-o1P5 151.5 180.5 inertia
MS6G-130TL15Bo2-01P5 168 197
MS6G-130Col5Eo2-02P3 181.5 210.5
MS6G-130TL15E02-02P3 198 227
/G Al ! L ; }a/ _ ;§7f4g
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6
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L©]gdo.06]A] | 55 LA 0130
LA+1
M 1 Inertia level
otor mode Normal With brake nertia leve
MS6G-130Cal5Bo2-02P3 181.5 210.5 Medium
MS6G-130TL15Bo2-02P3 198 227 inertia
180 series motor installation dimensions  Unit: mm
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Motor model With Inertia level
Normal
brake
MS5G-180ST-TL1901500-42P9-S01 221 303 Medium
MS5G-180ST-TL2801500-44P4-S01 247 329 inertia
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Motor model With Inertia level
Normal
brake
MS5G-180ST-TL3501500-45P5-S01 277 359 Medium
MS5G-180ST-TL4801500-47P5-S01 308 390 inertia
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Motor model With Inertia level
Normal
brake
MS6H-180Co15B02-43P0 215 255
MS6H-180TL15B02-43P0 215 255 Hich inertia
MS6H-180Co15B02-44P4 247 287 &
MS6H-180TL15Bo2-44P4 247 287
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Motor model With Inertia level
Normal
brake
MS6H-180Co15Bo2-45P5 269 309
MS6H-180TL15B02-45P5 269 309 Hich inertia
MS6H-180Co15B02-47P5 325 365 &
MS6H-180TL15Bo2-47P5 325 365
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Motor model With Inertia level
Normal
brake
MS6H-180CS/CM15En2-45P5 269 309 Hieh inerti
MS6H-180CS/CM15Ea2-47P5 325 365 g fnertia

B 220 series motor installation dimensions  Unit: mm
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Motor model With Inertia level
Normal
brake
MS-220STE-TL70015Bo-411P0-XJ 454 549
MS-220STE-TL96015Bo-415P0-X]J 507 602

4 u
116,20

309

121

Motor model

Inertia level

MS5G-220STE-o040015B-422P0-S01

Medium
inertia




3 Servo system wiring

3.1 Servo driver terminal wire specification

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

Power

supply UVW power Encoder Gcr;)l;llr;d
Driver model wire- cable-diameter | cable-dimeter .

diameter mm? mm?> -diam

mm? eter mm?
DS5C1-20P1/20P2/20P4/20P7-PTA 0.75 0.75 0.2 0.75

DS5C1-21P0/21P5/22P3/22P6/41P0/41P5/

A3PO-PTA 2.0 2.0 0.2 2.0
DS5C1-45P5-PTA 6.0 6.0 0.2 6.0
DS5C1-47P5-PTA 6.0 6.0 0.2 6.0
DS5C1-411P0-PTA 6.0 6.0 0.2 6.0
DS5C1-415P0-PTA 6.0 6.0 0.2 6.0
DS5C1-422P0-PTA 10.0 10.0 0.2 6.0
DS5C1-432P0-PTA 12.0 12.0 0.2 4.0
DS5C1-445P0-PTA 30.0 30.0 0.2 16.0

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.




3.2 Main circuit terminal

It ]
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B DS5C1-20P1/P2/P4-PTA

Terminal

Function

Explanation

L/N

Main circuit power
input terminal

Single phase AC200 ~ 240V, 50/60Hz

° Vacant terminal -
Use external Connect regenerative resistor between
P+, C regencrative resistor P+ and C, P0O-25=power value,
g P0-26=resistor value
U, V, W, | Motor connection
. Connect the motor
PE terminal

B DS5CI-20P7-PTA

Terminal

Function

Explanation

Main circuit power

L/N . . Single phase AC200~240V, 50/60Hz
input terminal
o Vacant terminal -
Use 1nterpal . Short P+ and D, disconnect P+ and C
regenerative resistor
P+ D.C Connect regenerative resistor between
> Use external P+ and C, disconnect P+ and D,
regenerative resistor P0-25= power value, P0-26= resistor
value
o Vacant terminal -
U, V,W, Motqr connection Connect the motor
PE terminal
B DS5C1-21P0/21P5/22P3/22P6-PTA
Terminal Function Explanation
Li/L/Ls | Main Creult POWer | g1 shase AC200~240V, S0/60Hz
input terminal
Use internal
regenerative Short P+ and D, disconnect P+ and C
resistor
+
P+ D,C Use external Connect regenerative resistor between P+
regenerative and C, disconnect P+ and D, P0-25=
resistor power value, PO-26= resistor value
P+, p- Bus terminal Can measure real-time bus voltage. Please
pay attention to the danger.
Connected with motor
UV, W Motor terminals Note: the ground wire is on the radiator,
please check it before power on
© Ground terminal Connect to ground terminal of motor, then
connect to the ground




B DS5C1-41P0/41P5/42P3/43P0-PTA

Terminal Function Explanation
Main circuit
a R,S, T | power input 3-phase AC380~440V, 50/60Hz
- terminal
- Use internal
g regenerative Short P+ and D, disconnect P+ and C
resistor
2 P+, D, C Use external Connect regenerative resistor between P+
regenerative and C, disconnect P+ and D, P0-25= power
resistor value, P0-26= resistor value
vam) . Can measure real-time bus voltage. Please
&) P, P- Bus terminal pay attention to the danger. i
& Connected with motor
— U, V,W Motor terminals Note: the ground wire is on the radiator,
please check it before power on
o) Ground terminal Connect to ground terminal of motor, then
connect to the ground

B DS5C1-45P5/47P5-PTA

Terminal Function Description
R,S,T | Mamclcultpower | 5 hce AC380~440V, S0/60Hz
input terminal
Use internal Shoﬂ P+ and D, disconnect P+ gnq C .
. . (This model does not have a built-in braking
P+, D, C regenerative resistor resistor and is not supported)
Use external Connect regenerative resistor between P+ and C,
regenerative resistor P0-25= power value, P0-26= resistor value
P+, P- Bus terminal Can measure real-time bus voltage. Please pay
attention to the danger.
Connected with motor
U, V, W, PE | Motor terminals Note: the ground wire is on the radiator, please
check it before power on
o) Ground terminal Connect to ground terminal of motor, then

connect to the ground

B DS5C1-411P0/415P0/422P0/432P0/445P0-PTA

Terminal Function Description
Main circuit power input
R,S, T i 3-phase AC380~440V, 50/60Hz
terminal
o Empty terminal -
Connected with motor
U, V,W Motor terminals Note: the ground wire is on the radiator, please check it
before power on
P+ PB Use external regenerative Connect regenerative resistor between P+ and PB, P0-25=
’ resistor power value, PO-26= resistor value
) Can measure real-time bus voltage. Please pay attention
P+, P- Bus terminal

to the danger.




3.3 Interface terminal

3.3.1 CNO, CN1, CN2, CN3 terminal description

CNO
Power 750W and below | Above 750W NI N2 N3
SI1 s01 zg 24
sot
S
7.5bk\17v and 12 so2 | ° - E e j
elow S13 S03 SI4 03 f i ' /
+24V COM SI5 CoM ) ‘H ‘
[T ] o D
[DHe) 11 n M| o
55 I N O 2
79 Lt A
11kW and up o0
[exife]
[Oxife]
[oife]
10 (3o 20
3.3.2 CNO control terminal
B (CNO terminal explanation(below 750W, 3 in/3 out)
No. Name Note No. Name Note
1 S1 Input 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 SI1 Input terminal 1 6 +24V Open collector
access
2 SI2 Input terminal 2 7 SO1 Output terminal 1
3 SI3 Input terminal 3 8 SO2 Output terminal 2
4 | si4 | mputterminaldchigh 1o | gh3 o0 terminal 3
speed)
5 SIS Input terminal 5 (high 10 COM Output terminal
speed) (ground)
B (CNO terminal explanation(11kW, 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 -




No. Name Note No. Name Note
10 SO4+ Output terminal + 20 SO4- Output terminal -
3.3.3 CN1 communication terminal description
100~750W, 11kW and up 1kW~7.5kW No. Name No. Name
1 ™X A+ 9 ™X B+
! "B 2 TX A- 10 TX B-
outlef outlet 3 RX A+ 11 RX B+
’ ’ 4 - 12 -
5 - 13 -
A ! "8 6 RX A- 14 RX B-
inlet | lg inlet 7 - 15 _
8 - 16 -

3.3.4 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:

s No. Definition
E e j 1 5V
A 2 GND
5 A
6 B
B 11kW and up
No. Definition No. Definition
1 Temperature - 6 GND
2 Temperature + 7 GND
3 485-B 8 5V
4 485-A 9 5V
5 PE
3.3.5 CN3 terminal (RS232)
B CN3 (RS-232 communication)
No. Name Note
1 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




3.4 Signal terminal

3.4.1 Pulse signal (11kw and up models supported)

Instruction . . . . . .
. Option Meaning P-input signal | D-input signal Chapter
orm
P0-10 1 AB phase mode A phase B phase 5320
XXXO 2 Pulse+direction mode pulse direction o

Collector open circuit type (24V voltage) input signal is P+ (pin 3)/D+ (pin 6)
Differential mode (5V voltage) input signal is P+ (pin 2)/D+ (pin 5)

The interface circuit for the open collector/differential signal pulse input is shown in the wiring diagram below:

Open collector (24V) Differential mode (5V)
PLC, CNC, SCM serov driver PLC, CNC, SCM servo driver

i_l l.'-l- = i_ll l:_
1 1 1 |
1 1 - 1 1 2
0 gy || a0 U L mEr
1. ™
1o D- DIR- E B N
I 1 L | [ e
sl R I™ )
1 1 1 1
1 1 B 1 1 [y

V—— ] Fa3K ov | ] T Rew

shield layer chield layer

When the upper device uses open collector output, | When the upper device uses 5V differential signal
this connection method should be used. Please note | output, use this connection method. Please note to
to suspend P+5V and D+5V in the air. suspend P+24V and D+24V in the air.

B Pulse input specification

. . Max input . .
Pulse specification Voltage specification
frequency
P- P+5V 5V differential )
. 500kHz Typical 5V (3.3V~5V)
D- D+5V input
P-P+24V . :
24V OC input 200kHz Typical DC24V (18V~28V)

D-D+24V

® To improve anti-interference, please make sure to use twisted pair shielded wires, and it is
m recommended to use command signal wires within 3 meters. It is recommended to shield

the OV of the controller and ensure good grounding of the servo;

® P-/P+24V, D-/D+24V power supply voltage range 18V~25V. The power supply voltage
range of P-/P+5V and D-/D+5V is 3.3V~5V. If it is lower than 18V/3.3V, there will be
pulse and direction abnormalities;

® Servo pulse input port 10mA conduction;

® If the controller is a Xinje PLC, the rated current of the pulse output port is S0mA. Based
on this data, it is determined that theoretically, one pulse can carry up to 5 servos. Suggest

a maximum of 3.




3.4.2 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 SI2 SI3 Si4 SIS

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

Open collector type (24V power supply, 750W and

below)

Relay type (24V power supply, 750W and below)

Upper device

servo drive

+24V

+24V)
el

Upper device servo drive
+24V +24V
L vy
oV Sl oM j
R=3.3kQ
Y
COM2

Open collector type (1kW and up, SI1/2/3)

Relay type (1kW and up, SI1/2/3)

—

Upper device servo drive Upper device servo drive
+24V +24V ﬁ +24V +24V
e El
NN NN
oV S — oV Sl
R=3.3KQ R=3.3KQ

Y2 Y2
COM2 COM2

Open collector type (1kW and up, SI4/5)

Relay type (1kW and up, SI4/5)

Upper device

servo drive

Upper device

+24V|

servo drive

4
oV,
Y
COM




® SJII and SI2 of 750W and below drivers are high-speed SI inputs, SI3 is low-speed, and
m only supports NPN connection;
® SJI, SI2, and SI3 are low-speed SI inputs for 1kW and above servo drivers, with a
response time of less than or equal to 2ms, supporting NPN and PNP connections; SI4
and SI5 are high-speed SI inputs with a response speed of less than or equal to 2pus. Only
supports NPN connection;
® Typical voltage DC24V, minimum not lower than DC18V, maximum allowable voltage
not higher than DC28V.

3.4.3 SO output signal

Type Output terminal Function

Optocoupler output SO1~S04 Multifunctional output terminal

Defaulted assignment of output terminals

Terminal SOl SO2 S03~504
Function COIN/p ositioning ALM/alarm Not distribute
completion
Optocoupler type (7.5kw and below) Relay type (7.5kw and below)
Servo driver upper device Servo driver upper device
+24V +24V
I
o] L
SO x3 | e X3
&éffgcom [COM %?ff,@cowl ICOM
! !
ov oV
Optocoupler type (11kw and up) Relay type (11kw and up)
Servo driver upper device . .
Servo driver upper device
24V +24V

T
1
4
!
s LI,
————C
o
o}
= )
11
i
&
(A
i
Q
o
—C
o
o}
S




® SOI, SO2, and SO3 for 7.5kW and below servo drivers only support NPN connection;
m ® SOOI, SO2, SO3, and SO4 for 11 kW and above drivers are marked with + and -, and
SO1-, SO2-, SO3-, and SO4- can be connected together when using a common COM;
® Maximum load current:
400W and below: SO1 DC 500mA (maximum), SO (other) DC 50mA (maximum);
750W and above: SO (all) DC 50mA (maximum), supporting 24VDC, maximum not
exceeding 30VDC, controlling the holding brake motor through SO, please use

intermediate relay.

3.5 EtherCAT communication connection

The wiring of EtherCAT motion control system is very simple.Thanks to EtherCAT, the star topology of
Ethernet can be replaced by a simple linear structure. Taking Xinje DS5CI series servo as an example, because
EtherCAT does not need hub and switch, and DS5C1 series servo is equipped with EtherCAT communication
network port, the consumption of cable and bridge is greatly reduced, the workload of connection design and
joint calibration is also greatly reduced, which is convenient for saving installation cost.

Linear connection is recommended for EtherCAT bus connection. The wiring mode is as follows:

Local extension
10

EtherCAT

Note: The two communication network ports of the servo driver follow the principle of "down in and up out",
that is, the master station must be connected with the network port below LAN1 port of the first servo, and then
the above network port of the first servo is connected with the below network port of the second servo, and so
on. The number of nodes connected to the network depends on the performance of the master station. Please
consider the maximum number of nodes supported by the master station when selecting the model.

In the process of communication transmission, it will inevitably be affected by the surrounding electromagnetic
environment. It is recommended that the user use the industrial CAT5 network cable, which can also be

purchased in our company.



4 Operation test and panel operation

4.1 New machine commissioning steps

The commissioning sequence of the new machine is shown in the flow chart below:

Check cable connections before
power-on

v

Confirmation of surrounding
environment

v

Power on

v

Conduct the commissioning of a
single servo motor under test run
mode

v

Set parameters

v

Test run the servo motor unit
according to the instruction

v

Connect the machine and run

v

Gain adjustment

v

Actual operation

v

Stop

4.1.1 Wiring inspection before power on & confirmation of surrounding environment

1. Confirm whether the power cable , encoder cable and motor cable of servo driver and servo motor are
connected normally, and whether there is short circuit in the power supply part. No excessive external force is
applied to the cable part, and the bending degree is within the acceptable range.

2. Whether the motor is installed correctly.

3. Whether the motor and mechanical parts are displaced.

4. There are no foreign matters in the site environment such as metal chips that may cause short circuit of signal
line and power line .

4.1.2 Power supply

Confirm whether the servo power supply voltage is within the specified voltage range:
The specified voltage range of 220V is 200V ~ 240V.
The specified voltage range of 380V is 380V ~ 440V.



4.1.3 Test run with idle shaft

When the servo motor is separated from the machine, try to use the test run mode at low speed to confirm whether
the servo motor rotates correctly. Open loop and closed loop jogging can be realized through the panel speed
mode, or jogging can be realized through the servo upper computer software XinjeServo tuner.

B Jog by panel

The following can only take effect when the servo is not enabled (i.e. the panel is bb).
Conduct the test run through the panel F1-01.

Long press
ENTER

FI‘DI ’DPEH

Conduct the jog run through the panel F1-00.

Short press
ENTER

> Fl E 1~

DEC

Long press
ENTER

IN

In the enabled state, Press INC for forward inching and DEC for reverse inching. Press STATUS / ESC to end the
enabling and exit the inching state.

STATUS DISPLAY STATUS DISPLAY
Sl | _ I~ _ [l
IDLE i} ".r.v\mv: ) ‘umx: § FORWARD I I—I I I — S —
e T T - ==
— | =
ENABLE — - - REVERSE — -
1l A
Related parameter
. Default . . Take
Parameter Meaning sty Unit Range Modify offect
P3-18 JOG speed 100 lrpm 0~1000 Servo bb At once

P3-18 is the speed configured for closed-loop inching operation. It is only effective in two inching modes, and the
other normal control modes are invalid.

B Jog operation through XinjeServo Tuner software

Open XinjeServo Tuner,set the jog speed P3-18, select [Jog run] and click [ON/OFF],then click E

buttons to forward run and reverse run.

File{F) TeollT) Help(H)
~fj Communication {}Parameter |\ Waveform Curve U Gain Adjustment Uiy Mechanical Properties | |y Parameter Comparison "
¥
‘ Monitor
Monitor ' ]
A Alarm
Input zignal Output =ignal

Click [test run] in the menu bar, and the following screen will pop up:



Debug Run e

The screen is mainly divided into 5 setting

ISa:"fal number Name WL/ Set Value  Units

modules.
F3-18 Jog speed 1000 YPR (D Jog speed P3-18: Set the motor speed in
o-00 Servo motor speed rpm jOg mode

(2) Jog run: Closed loop inching operation
I (3) Test run: Open loop inching operation

(4) ON/OFF: Enable in the jog mode.

2 3 5) o
@ Jog nlf Test [ - ‘ . @ @ O
o] ) @‘ o

4.1.4 Confirm the direction of motor rotation

Forward run and reverse

If the servo motor is running in the opposite direction to the actual need, turn the servo OFF, then set the
parameter PO-05 to 0 or 1, and then power on again for the change to take effect.

The user can change the rotation direction of servo motor through parameter P0-05. It is specified that the
"forward rotation" of the motor is "counter clockwise rotation" and "reverse rotation" is "clockwise rotation". (all

view from the motor axis)

Mode Forward running Reverse running P0-05 setting
Standard setting
CCW is forward P0-05=0
run
Reverse mode CW
is reverse run P0-05=1
Related parameters
Parameter Meaning Defgult Unit Range Modify Effective
setting
Definition of rotation
po.os  [direction 0 i 0~1 Servobb | Foweron
0-positive mode again
1-negative mode




4.2 Operating panel and status description

4.2.1 Operating panel description

—|- }

% & & o
STA/ESC INC _ DEC _ENTER

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
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.

4.2.2 Operation display

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|

e s e - Motor| = Awiay = Al

idle Function parameter

Control parameter

=

reset

Jommumcatlon

parameter

Present speed Alarm clear Alarm code

Alarm code

Power on times Jog

¢ 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.



B Parameter setting

example

The following uses P3-09 as an example:
Step Panel display Used buttons Operations
STA/ESC INC DEC ENTER .

1 ) ® © o) No operation
2 e Press STA/ESC
3 I—I —: - I I I ” éNC Press INC for three times to show P3-00

Step Panel display Used buttons Operations
4 I—l —: - : H : El\gER Short press enter, the last 0 will flash
5 ::' :: — :_l |:= @I;C Press INC for 9 times
6 i ENTER Long press ENTER to show the value of

o © P3-09
ENTER Press INC, DEC, ENTER to increase,
7 ©) decrease or shift, after changing, long press
ENTER to confirm

8 End

Note: When the setting parameter exceeds the range that can be set, the driver will not accept the setting value,

and the driver will report E-021 (parameter setting exceeds the limit). The parameter setting overrange usually

occurs when the upper

computer writes parameters to the driver through communication.

4.2.3 Operating panel status description

Short code

content

display

Display contents

Standby status
Servo OFF status (The motor is in a non-electrified state)

In operation
Servo enabling state (The motor is on-line)

Need reset status
Servo needs to be re-energized

Forbidden forward drive state
P-OT ON status.

Forbidden reversal drive state
N-OT ON status.

Control mode 2 is vacant.

The panel is in the alarm state, and the alarm needs to be cleared first. Please refer to

Section 10.2 for specific alarm information.




4.2.4 Operation state display

When powered on, the panel displays, which is set according to P8-25 parameters.(3770 version and above

support)
Parameter Name Defgult S Meaning Modify | Effective
setting mode
0: normal display, power on display
Panel 6‘bb7’ OI‘ GCrun”
PR.25 display 0 All 1: dlsplay the value of U-00 wh.er.l At Repower
settings 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

/ero clamp
ZCLAMP
Speed consistency p
V-CMP
Torque limit CLT ————— em— —
Rotate detection I I I I I
TGON ~
Speed limit VLT

1. 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.
Rotate detection(/TGON) | Rotation detection speed: P5-03 (unit: rpm)
;Z:) 10 lamp(/ZCLAMP) When the zero clamp signal starts to operate, turn on the light.
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.

B Position control mode

Positioning completion 4

COIN

Positioning near | pm —

CE—
Rotate detection I I I I I
CE—

NEAR

TGON




1. 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 P(')sition control, .When the given position is the same as the actual
Near (/NEAR) p051t10.n, turn f)n the light.
Near signal width: P5-06
P5-40 D .
Rotate When. the moto'r speed is higher thar.l the rotating speed, turn on the lamp.
detection/TGON) Rotation detection speed: P5-03 (unit: rpm)

4.2.5 Group U monitor parameter

B UO0-21 input signal status

/P-CL FALM-RET
M-CL MM-0T
ISPD-D R-OT
FEPD-A P-COM
/5PD-B F5-0M
% light ON means signal input
% light O means no signal input
10 a g 7 5 5 4 3 2 1
B UO0-21 input signal 1 distribution
Segment Description Segment Description
code code
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 ﬁ’r;liL 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

ICHGSTF fCLR
f-SEL fG-5EL
—_— ANHIBIT
e JECLAMP
e fC-SEL
e light ON means signal input
e light ON means no signal input
20 18 18 ke 15 15 14 13 12 il
B UO0-22 input signal 2 distribution
Segment e Segment e
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 /I-SEL inertia switching 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, 0x0041 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 UO0-23 output signal status

ICLT IS-RDY
MLT TGOM
fB PGP
AMART JTOIM
MNEAR JCOIN-HD
% light ON means signal input
% light ON means no signal input
-
10 = g 7 & 5 4 3 2 1
B UO0-23 output signal 1 distribution
Segment oy Segment oy
code Description code 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 UO0-24 output signal status

Mser1 N-RDY
User?2 —

— /ALM

% Light ON means signal input

e Light ON means no signal input

20 19 18 17 16 15 14 13 12 11

B U0-24 output signal 2 distribution

Seég;g:nt Description Sef;gznt Description
11 Alarm (/ALM) 12 —
13 — 14 —
15 Speed reach (/V-RDY) 16 Customized output 1
17 Customized output 2 18 —
19 — 20 —

Note:when reading the state through communication.

the binary numbers correspond to /ALM position in turn from right to left. 0 means that the position signal has no
input, and 1 means that the position signal has input. For example, 0x0001 means /ALM has signal output, 0x0041
means /ALM and /customized output 2 have signal output.

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

B U4-18 Output 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
SOl S02 S03 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. Only after the function of the corresponding terminal is set, the
input high level of this terminal will be displayed on U4-19.

For example, SO1 has no function allocation, and even if the hardware sets SO1 to high level, the Oth bit of U4-19
will not display 1.

4.2.6 Group F auxiliary parameters

B FO0-XX
Function o
code Description
F0-00 Alarm clear
F0-01 Resume to default settings
F0-02 Clear the position offset

1. Alarm clear (F0-00)

In case of failure,it will automatically jump out of the alarm state of E-XXX and display the alarm number. In case
of no failure,the alarm state will not be visible.

In the alarm state,write 1 to FO-00 through panel operation to reset the fault.

When an alarm occurs,first eliminate the cause of the alarm, and then clear the alarm. In case of servo alarm due
to servo power OFF, it is not necessary to clear the alarm.

2. Resume the factory settings(F0-01)
First turn the servo OFF, and then restore the factory operation. The operation is as follows:
Set FO-01=1 when enabler is shut down, press ENTER to resume to default settings, no need to cut power.

3. Panel inertia identification (F0-07)

Before inertia identification, please use F1-00 jog function to confirm the servo rotation direction. At the
beginning of inertia identification, INC or DEC determines the initial direction of servo operation!

If the servo jitters under the adaptive default parameters, please switch to the adaptive large inertia mode (P2-03.3
= 1) to ensure the stable operation of the servo before inertia identification!

When the servo is in bb state, enter the parameter FO-07 display:

Press DEC

M ENT I
e I

Refer to chapter 9-2-4 for details

4. Panel external instruction auto-tuning (F0-08)
Refer to chapter 9-4-5 for details

5. Panel internal instruction auto-tuning (F0-09)
Refer to chapter 9-4-4 for details

6. Panel vibration suppression(F0-10, F0-11)

V1brgt10n Display Parameter
suppression mode
Mode 1 vib-1 Only the parameters related to vibration
suppression will be changed
Mode 2 Vib-2 The parameters related to vibration
suppression and the gain of speed loop will be
changed

The operation steps are described below:
(1)In the self-tuning mode, enter the parameter FO-10 and the panel displays vib-1 or enter FO-11 and the panel
displays vib-2.

I_ _ I‘ ‘I [ 1]
i I op 1= 111
(2)Short press ENTER, the panel display Son and flashes. At this time, it needs to be enables manually




(3)After the servo enable is turned on, the panel displays tune and flashes to enter the tuning state.

(4)The upper device starts to send pulse command until done is displayed and flashes to complete vibration
Suppression.

(5)Press STA/ESC to exit

The vibration suppression parameters will be automatically written into the second and first notch filters.(when

there is only one vibration point, the second notch will be opened first).
Refer to 9-7-7.

7. Panel vibration suppression (fast FFT) (F0-12)
The function can analyze the mechanical characteristics through F0O-12 parameters on the servo operation panel to
find out the mechanical resonance frequency,so as to realize vibration suppression.

—— Long Shot _ Setlorque pong ~ Wait for enable.
‘E 1 j‘ press (I [Z I I_ ‘ press | 11 E]_w I |
|t T_ ) ENTERTI_ _ || |_ |ENTER | LI | _IJENTER ||~
Write in successful\ Long press Flrli:;?:lf?ﬁm Short press bl;rT:R
_ _ | ENIER _
{..IUII}— {..Il_lll‘i
Enable status
B FI-XX
Code Note
F1-00 Jog run
F1-01 Test run
F1-02 Current sampling zero-correction
F1-05 Panel 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!

Press DEﬁ‘1

Reverse run
Long press

ENTER || INTE || I

Press lNi! S I
Forward run

During jog operation, parameters such as gain will participate in the control, and whether the parameter setting is

appropriate can be judged according to the operation condition.

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.

PressDEQ. — 11— 1=
Long press Short press B Motor reverse run
ENTER ENTER. | _ |1 _ _| PressIN - =
Fo-O e PEn e PR _OC
. Pes . Press MoE)r forw_'ard run
“Z -y ” TABSC DT STARSC

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. Panel enable(F1-05)

Parameter | Signal name | Setting Meaning Modify Effective
P0-03 Enable 0 disable bb At once
mode 1(default) 1/O enable/S-ON

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

2

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

Note:

(1) After power on again, the forced enable set by F1-05 will fail.

(2) If it needs to enable when power on and still enable after re-power on, P0-03 should be set to 1 and P5-20 to
n.0010.

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.

Write 1 to 0x2106 hexadecimal address through Modbus RTU to clear the number of turns (servo bb status takes
effect, and write 0x2106 to 0 after clearing)



5 Absolute value system and power-off brake

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.

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 1 " indervoltage 0~2
alarm swi tfh 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
version and above)

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
close the cover

(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 series (single-circle Data Operation of overtime
data) Output range

'When it is higher than the upper limit value in the
forward direction (+32767*2!7):

CM/CS 17 Rotation serial data = 32767*2!7

‘When it is below the lower limit of reversal direction
(-32768*217):

-32768~32767 'When it is higher than the upper limit value in the
forward direction (+32767%223):

Rotation serial data = 32767*2%3

‘When it is below the lower limit of reversal direction
(-32768%*2%%):

Rotation Serial Data= -32767%2%3

TL 23

5.1.4 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:
C 1 _nc

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
| M { EC_ SDOWR K0 H4106 K0 D0 K2 D2 M0 }—{

Write 1 to DO to clear the number of turns.

5.1.5 Zero calibration of absolute encoder

Parameters Name
Set to 1: absolute encoder position clear
F1-06 Set to 3: zero Calibration of absolute
encoder
U0-94
gg:gz Relative encoder feedback value which can

be reset

U0-97




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.

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

2. EtherCAT bus communication clearing

Write 3 to #0x4106 through EtherCAT bus communication, and U0-94~97 are used to display the absolute
position of the motor after calibration.



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.

VAVAY, R WAVAVA

/

Electric loss

brake

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

Mechanical
Motion part

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

IParameter Meaning Default Unit Setting range Modify |Effective
setting

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

Servo OFF delay time 0~65535 Servo bb | At once
P5-07 500 Ims -500~9999

(above 3760 version )

P5-08 Brake command output speed 30 rpm 20~10000 Servo bb | At once
P5-09 Brake command output speed 500 ms 0~65535 Servo bb | At once
IP0-69.2
ga7bé(:)ve Source of s:ggapl)ower down 0 i 0~1 Anytime | At once
version)

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 -~ % L U N
supply ——— o N Q}’J M)
PE Gl
CN2 =)

SOl | BK-RY ’
-CNO J —pt /’
TV 1 BK)
COM __/

BK-RY




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 SigrelliEl 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
PS-4d4—11.001 Servo run Invalid Brake power off, motor in position locked state

AT oD 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)Sequence of holding brake under normal power on state timing in normal power on state: servo on enable and
brake ON occur at the same time. The response time from SO terminal output to band brake coil is 50 ~ 60ms.

Servo RUN
Servo bb Coil response
—» |le— time
Brake coil OFF Brake coil ON

(2)Sequence of holding brake when closing enable during operation:

Direct off enable during movement refers to that when the motor shaft has rotation speed (at this time, the motor
rotation speed is > 0), it is directly switched to disable. After the closing enable, the motor decelerates. When the
motor decelerates to the speed set in P5-08 within P5-09, the holding brake is closed.

As shown in the left figure, if the motor has not decelerated below the speed of P5-08 at the time set in P5-09, the
holding brake is also directly closed, as shown in the right figure:

Servo RUN Servo RUN
Servo bb Current Servo bb
A Current speed }4—1135_09 A speed > p5.09
P5-08—————x\ P5-08————;\4k—
Brake coil Brake coil Brake coil Brake coil
ON | OFF ON OFF

(3)Sequence of closing enable holding brake under static state:

Static state is a special dynamic state with running speed of 0.

If it is switched to servo bb state in static state, the holding brake will be closed in advance (set P5-07 servo off
delay time) to prevent falling.



Servo RUN

Servo bb
P5-07

<
<t =

Brake coil ON Brake coil OFF

Note: refer to (2), (3) for the holding brake timing during alarm.

(4)Holding brake timing after power failure:

(1) When P5-07 is set to a negative number, when the power loss signal occurs, the band brake is directly turned
off. At this time, the amount of electricity stored in the capacitor needs to be consumed, and the power is turned
off after the time of P5-07 is delayed.

Consume capacitance power and maintain Consume c‘apa‘citance power and
POWER ON Eﬂa!fli"g POWER ON maintain enabl!ig
|

Coil pickup time

_>| |<_ i Coil pickup time |:,|<_

|
|
Holding brake coil ON |

|
POWER: OFF POWER 01—‘|-JI
;
|
|

Holding brake coil OFF Holding brake coil ON Holding brake coil OFF

|

|

; |
P5-07 |

Bus voltage < » ps-07 I

| Bus voltage < >
& A |
P0-54 I — |
Save parameters P0-54 Save parameters
for 50ms /L for 50ms
Servo RUN Servo OFF Servo RUN Servo OFF

(2) When the setting value of P5-07 is positive, the power loss signal is received, the holding brake is directly
closed and enabled (at this time, the P5-07 delay time does not work).

POWER ON

POWER OFF

Servo RUN Servo off

Coil pull in
4_ .
time

Brake coil ON Brake coil OFF

Note: When P0-69.2=1, the detected power failure signal is bus voltage P0-54. When P0-54 reaches the set value
(140V by default), close the holding brake with the set value P5-07. Refer to (4) for the holding brake timing.



4. Brake connection

(1)When the drive power is below 750W, it can be directly connected through SO terminal, as shown in the figure
below.

N W wil

F+5v [ Tl

P+z4v [ |

o~ (L

D+ || O] |

D24y [ |

511 ([

slz | ]|

513 (]

c1q ([

+24v | L] | Brake 0V
1) %

i a AN
el Brake 24%

Arddns 2o dg

(2)When the power of the driver exceeds 750W and above, it needs to be connected through the intermediate relay.
The connection method is as follows.

P LEEL e see
P+5V | | oMRoNW :
P24V | i
D- [ i i = i
D+5V L[] i r !
D+24y| ] o 1 : Brake terminal 24V
S11 1 ! :
SI2 : ’ . i i Brake terminal OV
s13 ([ ; 5 i
s1a [T i C— 1 - :
+24v | s pmsesmpenmam i .
501 [ 24 [V
502 ¥
coM L[

‘ﬂ o = ..

oV | oPower supply Power supply

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:
(1) Appropriately reduce p5-07 (3760 and later can be set to negative number)
(2) Directly set p0-69.2 to 1 (3760 and later support)



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 mech anical impact, but slow Advantages: Short | Advantages:  Short
deceleration  process,  smooth Y S

Shutdown . . deceleration time deceleration time

o deceleration, low  mechanical . . .
characteristics impact Disadvantage: There is | Disadvantage: There

Disadvantage: Slow deceleration mechanical impact is mechanical impact
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 1kW~7.5kW models of DS5C1 support dynamic braking (DB) function.

5.3.1 750W and below/11kw and up DS5C1 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
P5-03 Rotation detection 50 rpm 0~10000 At once At once
speed
P0-27 Servo disable 0 i 02 Servo bb At once
shutdown mode
P0-29 Alarm stop method 2 - 0/2 Servo bb At once
Parameter Value Meaning
0 Free running stops and remains in a free running state after stopping.
P0-27 ) Deceleration braking stops, and after stopping, it remains in a free
running state.
Turn off enable property alarm
02 Free running stops and remains in a free running state after stopping.
P0-29 Not turn off enable property alarm
0 Free running stops and remains in a free running state after stopping.
) Deceleration braking stops, and after stopping, it remains in a free
running state.
Note:

1. turn off servo 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=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.




2. servo alarm shutdown mode (P0-29)

(1) turn off enable property alarm

When P0-29=0/2, if a servo alarm occurs, the motor begins to rely on free stop.

(2) not 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=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.

(3) The servo drive SO terminal is assigned with a holding brake function, and regardless of whether
P0-27/P0-29=0 or 2, it stops in a deceleration mode.

(4) The servo drive setting P0-27/29=1/3/4/5 is meaningless, and all is done in a free stop mode.

5.3.2 1~3kw DS5C1 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.
2. 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).
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suppl ) signal
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| zero calibration | C
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process | oms (&4 | process 30ms I
| | AbOU | | |
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| : : bb status | : : Run status
Dynamic | || I Dynamic | [j —
brake || ' brake ||! '
— . ! !
Power on Enable
Lower tube of |
switch tube :
Switching tube enable
signal
Relay control signal 20ms

|

|

|

|

|

I
Enable signal \I\

Deceleration completed
DB hold
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|
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! process
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status running



5.3.3 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 | Servo override stop 2 i 0~3 Servobb | Atonce
mode
P0-30 Stop timeout 20000 Ims 0~65535 Servo bb At once
Forward run Anytime
P5-22 prohibition /P-OT n.0003 - At once
Reverse run Anytime
P5-23 prohibition /N-OT n.0000 - At once
Be sure to connect the limit switch as shown in the figure below.
’—\ Motor forward
:ﬂ] direction
Servo Lifni;l Lir‘ni;l Servo unit
. switc switc
POT SI3
NOT g4

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.

e Signal /POT, terminal input | Overtravel signal (/PQT, /NOT) terminal
status logic
P5-22/P5-23=n.0000 No need to connect
external input
P5-22/P5-23=n.000n | i terminal hasnossignal invalid
nput
P5-22/P5-23=n.0010 SIo term1'nal has signal
mnput
P5-22/P5-23=n.0010 No need to connect
external input
P5-22/P5-23=n.0000 | Si0 terminal has - signal valid
input
P5-22/P5-23=1.0010 SID terminal has no signal
mnput

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 O 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
braking torque is P3-32 when decelerating stop, 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.



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.

XG@G2 series controller (master station) and DS5C1 servo driver (slave station) comply with the standard
EtherCAT protocol, supports the maximum 32-axis slave stations, 32-axis synchronization cycle is 1ms, 2-way
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] PortO Link/Activity indicator(Green)

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

Station Alias(ID) Setting range: 0~65535

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(SYNCOevent synchronization mode)
SM(SM event synchronization)

Cyclic time

(DC communication period)

250, 500,1000,2000,4000, 8000, 10000[ps]

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:24[byte] RxPDO:24[byte] (version before 3791)
TxPDO:32[byte] RxPDO:32[byte] (version 3791 and later)

Mailbox communication | 1ms

interval in PreOP mode

Mailbox

SDO request and SDO information

Note:SDO and PDO refer to 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
6byte 6byte  2byte | 1lbit lbit 4bit  44(*1)-1498byte
Datagrams | Source ‘ EtherType | Length ‘Res. ‘ Type I Datagrams
88Adh T e T
I 1st Ethernet Header ‘ 2nd -+ ‘ ’ Nth EtherCAT Datagram |
10byte Max: 1486byte— 2byte
Datagram Header Data ‘ WKC ‘

lbyte 1byte

4byte 11bit 3bit 1bit 1bit 2byte

command | index

Working Counter

AP**

FP**

L

Address area Len ! R ‘ C ‘ M ‘ IRQ
i )

Zbyte  2byte | L——— More EtherCAT Datagrams
Position [ Offset [« Position Addressing

Address [ Offset «—— Node Addressing

‘ Logical Address ‘4— 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:

4’| Init |
\
(IP)| (PL )T
| Pre-Operational |
oD A A
(PSO| (SP)| (SD
\d
(OP) ’ Safe-Operational ‘ P The (IP) etc. in the state transformation diagram
A is the abbreviation of state transformation.
(S0) ~ (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 ) .
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.




Ports (MIVEBUS)

SPI/C parallel/
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i
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\ ‘ v \J
SYNC LATCH 12C EEPROM LEDs

6.2.4.2 Address space

The DS5CI1 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 x1
ESC Information (Slave controller information)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor 0Fh
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)

DSS5C1 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).

‘ Ethernet Header | EthernCAT Headerr 1st EtherCAT Datagram‘ 2nd-+- ‘ ‘ Nth--- ‘ FCS ‘
- lobyte Max:1486byte 7 2byte
‘ Datagram Header l Mailbox Protocol ‘ WKC ‘
6byte 2byte Max:147 8byfé‘ e
‘ Mailbox Header ‘ CoE Header Cmd Specific ‘
_lebit~  16bit 6bit 2bit  4bit  4bit = 9bit 3bit  4bit Max:1478byte
Length | Address ‘Channel‘ 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-0Eh: (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)

DS5CI1 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 DS5C1 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: 24 [byte] , TxPDO: 24 [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. DS5C1 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).

Index Sub Object contents
1C12h 00h Olh

01h 1600h

02h 0000h

03h 0000h

04h 0000h

Allocation mapping object 1600h to allocation object 1C13h (Sync Manager Channel 3).

Index Sub Object contents
1C13h 00h 01h

01h 1A00h

02h 0000h

03h 0000h

04h 0000h

6.2.8 Communication synchronization mode

DS5CI1 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)

DSS5C1 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 |
|
. | . N |
CPU action  restart | Initializatio a:ggz
EtherCAT : | variation a(':co‘rdirtg to ESM migration |
communication *1 ) | . HSTrcCHons uun;ai
status | . re c .
Init . . Operational
(ESM state) : ‘ Operational Operational ‘
Servo driver : SDO (Mailbox) can send and receive |
communication ] i
action | |
| | | PDO can send |
| I T
| \ .
: | | PDO can receive |
| | I
. | \ ‘
SYNCO signal | |
of ESC | I \
| I
| | Comm umcatlon
Synchronization | \ Sy ncl;romzatlon } period
£ syncO | o | completion time _
siStzt:I Zn;y::;w | Synchronization ' . | Synchronization
& lovel ._incomplete I 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).

6.2.9 LED indicator

The DS5C1 series has two indicators (LEDs) in network port, orange and green light.

The orange light is always off, and the green light has three states: OFF, ON, flash.

After the communication is established successfully, the green light will flash.

If the green light is always ON or OFF, it indicates that the communication is disconnected abnormally or
communication is not established




7 EtherCAT bus control mode

7.1 EtherCAT operation

Double click master
station

Display master station
configuration

/

~

Configure master station

(fhoose slave statlo?/
) N . Select reference
1 / Timeout setting slave
Synchronization unit /
/ cycle configuration, Select target slave /
station
onfirm the current master_
tation configuratio
k\
\\
st
Reiresh master station
mformation and target slave
station configuration
mformation .
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.

Target position(607Ah Position Position demand value (6062h)
arget position(| ) > @ L crmcion R >
control
Driver »
control
Quick stop deceleration (6085h) _| function
Max acceleration (60C5h) -
Max deceleration (60C6h) > Electronic
. . gear Position demand
Quick stop option code(605A) > forwalld | Motion 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
g parameter
" Y
> Position Speed Torque
1 control ’69 control > control ’D
‘ |
| E
P Torque actual value (6077h)
_ Velocity actual value (606Ch) P
N N Reverse
_ Position actual value (6064h) | Revese | Position actual internal value(6063h) | conversion
< conversion [« of . .
of Posit g ut OSFh clectronic Electronic gear ratio
oleotromic osition encoder resolution ( ) gearratio | numerator (200Dh)
gearralio | Gear ratio (6091h) (diver Electronic gear ratio
ot udeog) < side) denominator (200Eh)
P Feed constant (6092h)
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 Ul6 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 ™wW 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-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
607Dh - Software position limit - - - -
00h Number of entries - 2 U8 o No
01h Min position limit Comman | -2147483648~ 132 ™w RxPDO
d unit 2147483647
02h Max position limit Comman | -2147483648~ 132 ™w RxPDO
d unit 2147483647
607Ch 00h Home offset Comman | -2147483648~ 132 ™w RxPDO
d unit 2147483647
607Eh 00h Polarity - 0~255 US8 ™w NO
6085h 00h Quick stop deceleration Comman | 0~4294967295 U32 ™w RxPDO
d unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
608Fh - Position encoder - - - - -
resolution
00h Number of entries - 2 US8 o No
01h Encoder increments pulse 1~4294967295 U32 ro No
02h Motor revolutions r(motor) | 1~4294967295 U32 o No
6091h - Gear ratio - - - - -
00h Number of entries - 2 U8 o No
01h Motor revolutions r(motor) | 1~4294967295 U32 o No
02h Shaft revolutions r(shaft) | 1~4294967295 U32 o No
6092h - Feed constant - - - - -
00h Number of entries - 2 US8 o No
01h Feed Comman | 1~4294967295 U32 ro No
d 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 CSP control mode>
Index Sub-index Name Unit Range Data type PDO Op-mode
Control 1o 5535 Ul6 Rw RXPDO All
word
Set the control command for the servo driver such as PDS state conversion.
6040h 00h 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 eo | gs ev | so
r It It
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 ™w RxPDO
threshold unit
6066h 00h Following error time out 1ms 0~65535 Ulé ™W RxPDO
6067h 00h Position window Command | 0~4294967295 | U32 ™w RxPDO
unit
6068h 00h Position window time Ims 0~65535 Ulé6 ™wW RxPDO
606Ch 00h Velocity actual value Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
6074h 00h Torque value 0.1% -32768~32767 | 116 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 | U32 ro TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 | 116 ro TxPDO
60F4h 00h Following error actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60FAh 00h Control effort Command | -2147483648~ | 132 ro 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 uUl6 o TxPDO
60B%h 00h Touch probe status - 0~65535 Ul6 ro TxPDO
60BAh 00h Touch probe posl1 pos value Command | -2147483648~ 132 ro TxPDO
unit 2147483647
60BBh 00h Touch probe pos1 neg value Command | -2147483648~ 132 o TxPDO
unit 2147483647
60BCh 00h Touch probe pos2 pos value Command | -2147483648~ 132 o TxPDO
unit 2147483647
60BDh 00h Touch probe pos2 neg value Command | -2147483648 132 ro TxPDO
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 Ulé Ro TxPDO All

Servo driver status

Bit information

15| 14 13 | 12 1110 9] 8
r oms ila | oms | rm

Following error | Drive follow Command value

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 | 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

*

L 2

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 |

Actual
position

PDS state: operation enable T
l Command

p051t10n(<:ommand)Workpie ce
l:> moving under
Servo enable OFF | extermal force |

PDS state: switch on T Actual
Command position(command)

position
Danger due to rapid
<):I return of command
Servo enable ON | positiom |

PDS state: operation enable T Act}lgl
position

7.2.2 Common parameters

Register Explanation Unit
RXPDO[0X607A] Target position, modification via IO mapping in CSP mode is invalid, which Co.mmand
is controlled by NC module unit
TXPDO[0x6064] Position actual value(motor actual position) Command
unit
TXPDO[0x606C] | Velocity Command
unit/s
RXPDO[0x6060] | Set 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(60FFh) D > (231Ch-231Fh)
- Speed Limi
Max motor speed (6080h) | control > Max torque (6072h) CL
» P parameter
Polarity (607Eh)
Profile deceleration (6084h) :
p  Driver
Quick stop deceleration (6085h) C"“tr_"l
> function >
Max acceleration (60C5h) q
Max deceleration (60C6h) > Electronic
Quick stop option mode (605A) > gear
forward o \ P
conversion Pol:frlty Speed *'é’ zgg >_>( M)
Position encoder resolution(608Fh) (m{‘m il i control ‘ \T/
7| engine \ ‘l P
Gear ratio (6091h) | side) (E)
Feed constant (6092h)
Polarity (607Eh)
Torque actual value (6077h) )\
Velocity actual value (606Ch ,
< < < o
Position actual value (6064h) | Inversion Inversion of
< of € | electronic 4— )
o . . gear Electonic gear ratio
geanictio] ¢ Position encoder resolution (608Fh) ratio(driver | numerator (200Dh)
(host P 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 Ul16 ™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 Ul6 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 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 U8 o NO
01h Encoder increments pulse 1~4294967295 | U32 ro NO
02h Motor revolutions r(motor) 1~4294967295 | U32 o NO
6091h - Gear ratio - - - - -
00h Number of entries - 2 U8 o NO
01h Motor revolutions r(motor) 1~4294967295 | U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 | U32 o NO
6092h - Feed constant - - - - -
00h Number of entries - 2 U8 o NO
0th Feed Corfﬂand 1~4294967295 | U32 | 1o NO
02h Shaft revolutions r(shaft) 1~4294967295 | U32 o NO
60B8h 00h Touch probe function - 0~65535 uUl6 ™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 actual value | Command | -2147483648~ 132 o TxPDO




Index | Sub-index Name Unit Range Data type Access PDO
unit 2147483647
606Bh 00h Velocity demand Command | -2147483648~ 132 ro 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 ro 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 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 Touch probe pos1 pos Command | -2147483648~ 132 ro TxPDO
value unit 2147483647
60BBh 00h Touch probe posl neg Command | -2147483648~ 132 1o TxPDO
value unit 2147483647
60BCh 00h Touch probe pos2 pos Command | -2147483648~ 132 1o TxPDO
value unit 2147483647
60BDh 00h Touch probe pos2 neg Command | -2147483648~ 132 1o TxPDO
value 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 o 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)
sod = switch on disabled

oms = operation mode
(control mode is based

specific
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 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:
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

*

* o o




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 actual value Command unit
TXPDO[0x606C] Velocity actual value Command unit/s
Max motor speed, which can be modified through .
RXPDO[0x6080] COE-Onlim p &Y | 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 (6071h2 ‘ Torque demand (6074h)
Torque >
Max torque (6072h) o target | >
Polarity (607Eh) _ | control
Dii
Max motor speed (6080h) " olrllzrzrl —
> . Torque » M)
function > "/
Torque slope (6087h) control T =
g \
Quick stop option code (605A) - 4 R
@
_Torque actual value (6077h) |
Velocity actual value (606Ch
< < e — ]
Inversion
<Losition actual value (6064h)  [nyersion |4 of |4 : :
of electronic Electronic gear ratio
electronic | Position encoder resolution (608Fh) g‘zgr, ratio | . numerator (200Dh)
gear ratio T Electronic ti
: Gear ratio (6091h side gear ratio
(s sies) ( ) ’ 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 ™wW 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 ™wW 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 - 0~1 116 ™ NO

option code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh Fault reaction option - 0~2 116 ™ NO
00h
code
607Bh - Position range limit - - - - -
00h Number of entries - 2 U8 o NO




Index | Sub-index Name Unit Range Data type | Access PDO
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 / s 5
6086h 00h Motion profile type - -327687~3276 116 w RxPDO
608Fh i Position encoder - - - - -
resolution
00h Number of entries - 2 U8 o NO
01h Encoder increments pulse 1N429§96729 U3z ro NO
02h Motor revolutions r(motor) 1~42945196729 u32 ro NO
6091h - Gear ratio - - - - -
00h Number of entries - 2 U8 o NO
01h Motor revolutions r(motor) 1~429;196729 U32 ro NO
02h Shaft revolutions r(shaft) 1~42945196729 u32 ro NO
6092h - Feed constant - - - - -
00h Number of entries - 2 U8 o NO
01h Feed Command 1~429496729 U32 ro NO
unit 5
02h Shaft revolutions r(shaft) 1~429;196729 u32 ro NO
60B8h 00h Touch probe function - 0~65535 Ul6 ™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 4 6 | 2 [ 4 =3 R
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
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 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 Units Range Data Access PDO
type
603Fh 00h Error Code - 0~65535 Ul6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 uUl6 o TxPDO
60BAh 00h Touch probe posl1 pos value | Command | -2147483648~ 132 ro TxPDO
unit 2147483647
60BBh 00h Touch probe pos1 neg Command | -2147483648~ 132 ro TxPDO
value unit 2147483647
60BCh 00h Touch probe pos2 pos value | Command | -2147483648~ 132 1o TxPDO
unit 2147483647
60BDh 00h Touch probe pos2 neg Command | -2147483648~ 132 1o TxPDO
value 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 Ul16 o TxPDO All
Servo driver status.
Bit information
15] 14 |13 | 12 1110 | 9] 8
r oms ila | oms | rm r
r Drive following command vaule
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

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)

+ [tis 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)

* & o o

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).

7.4.2 Common parameters

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] 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) _
Position demand (6062h)
Homing speed (6099h) R
Origin
Max profile velocity (607Fh) | retum .|
speed
Max motor speed (6080h) .| control
Generate
Homing acceleration (609Ah) s >
> retum
Quick stop deceleration (6085h) command
. 1 Acc/dec
Max acceleration (60CSh) » parameter
Max deceleration (60C6h) N Position demand
Electronic internal value (60F Ch)
gear > Motion
Quick stop option code (605A) forward polarity
g conversion A
(hot side)
Position encoder resolution (608Fh) ~
Gear ratio (6091h) >
Feed constant (6092h) .
Polarity (607Eh) _
Limit L
Max torque (6072h) parameter
Max motor speed(6080h) Limit .
parameter
Position Vi\ Speed /VL Torque - 7
t oontrol U control & control ) 7 \\M/"
A A y - f T
| ®
_ Torque actual value (6077h) T
Velocity actual value (606Ch
< < <
_ Position actual value (6064h) | Electronic | Position actual internal value Electronic gear |
gf:\:;:;o Positi 4 uti (608Fh) [e1o r.eve(r;e : Electronic gear ratio
osttion encoder resolution conyersioninos
corvarsion € side) ¢ numerator (200Dh)
(host side) < 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 Number of entries - 2 U8 ro NO
01h Speed during Command 0~4294967295 U32 ™™ RxPDO
search for switch unit/s
02h Speed during Command 0~4294967295 U32 ™w RxPDO
search for zero 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 Ulé6 ™wW RxPDO
607Fh 00h Max profile Command 0~4294967295 uU32 ™ RxPDO
velocity unit/s
6080h 00h Max motor r/min 0~4294967295 u32 ™w RxPDO
speed
60B1h 00h Velocity offset Command -2147483648~ 132 ™ RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
60C5h 00h Max Command 0~4294967295 u32 ™w RxPDO
acceleration unit/ s2
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 Number of entries - 2 U8 o NO
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 ™™ RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Com.rtl;aznd 0~4294967295 U32 ™™ RxPDO
unit/s
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
- Position encoder - - - - -
resolution
608Fh 00h Number of entries - 2 U8 1o NO
01h Encoder increments Pulse 1~4294967295 U32 ro NO




Index | Sub-index Name Units Range Data Access PDO
type
02h Motor revolutions r(motor) 1~4294967295 U32 o NO
- Gear ratio - - - - -
6091h 00h Number of entries - 2 U8 () NO
01h Motor revolutions r(motor) 1~4294967295 U32 o NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
- Feed constant - - - - -
00h Number of entries - 2 U8 1o NO
6092h 01h Set Feed Command | 1~4294967295 U32 ro 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 uUlé6 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 eo qgs ev o)
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 I8 W RxPDO All
method

Set the zero point reset method
Value Definition
0 INo 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 IAfter +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
16  |[Reserved
6098h 00h 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

6099h - Homing speeds - - - - -

Set the speed in the home reset position control mode (HM).

00h Number of entries | 2 | U8 | ro | 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

Z€10

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 ule6 o TxPDO
60E3h - Supported homing - - - - TxPDO
method
00h Number of entries - 1~254 U8 o TxPDO
01h 1st supported homing - 0~32767 uUle6 o TxPDO
method
20h 32nd supported homing - 0~32767 uUle6 o TxPDO
method
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 Following error window Command | 0~4294967295 | U32 ™w RxPDO
unit
6066h 00h Following error time out 1ms 0~65535 Ul16 ™w RxPDO
6067h 00h Position window Command | 0~4294967295 | U32 ™w 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 demand 0.1% -32768~32767 | 116 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
60F4h 00h Following error actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60FAh 00h Control effort Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
60FCh 00h Position demand internal value 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 Touch probe posl1 pos value Command | -2147483648~ | 132 1o TxPDO
unit 2147483647
60BBh 00h Touch probe pos1 neg value Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60BCh 00h Touch probe pos2 pos value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60BDh 00h Touch probe pos2 neg value Command | -2147483648~ | 132 o TxPDO
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 | 8
oms ila oms m | r
Homing error | Homing attained Target reached
71 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

bit13,12,10(operation mode specific):

Bit Name Value Definition
0 In action
1 h
0 target reached 1 Stop status
homing attained 0 origin point reset action not completed
12 1 origin point reset action completed
0 origin point reset abnormality does not occur
13 Homing error 1 Abnormal origin reset (the origin reset action cannot be executed
normally)
bitl3,12,10(operation mode specific):
Bitl3 Bitl2 Bitl0 Definition
0 0 0 Origin point reset in action
0 0 1 Origin point reset action interrupted or not started
0 1 0 Origin point reset action is completed, but the target position is not
reached
0 1 1 Normal completion of origin point reset
1 0 0 Detect out that the original point reset abnormality is still in operation
1 0 1 Detect out the abnormal origin reset 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 | U8 | 1o | TxPDO
Represents the number of homing methods supported by 60E3h (supported homing method).
0lh | 1st supported Homing method | - | 0~32767 Ul6 ro | 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
0% 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
0Eh 0 14
OFh 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).
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
¢ If'the 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 DS5CI 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 under target speed 0

Startup Homing when 6099h-01h and 6099h-02h is set to 0
(except 6099h-02h of method33, 34 and 6099h-01h, 6099h-02h of method35, 37
are 0)

detected out two Limit
switch

Two limit switches of positive/negative are detected during the homing start or the
homing action.

Use Limit switch

Under the method reversed by limit switch, in the reverse deceleration action after
the rising edge of limit switch is detected, the falling edge of limit switch is
detected

Home switch, Limit switch
not distributed

Not distribute IO terminal

7.5.2 Related parameters

Register Explanation
RXPDO[0x6040] Control word, modify the control word and turn it back to the
original point
RXPDO[0x6098] Homing method
RXPDOJ[0x609A] Homing acceleration
RXPDO[0x6060] Set to 6 when the motor is not enabled
SDO[0x6099] The speed of returning to the original point can be modified

online through COE-Online




Control word (6040h)
Set it to (0x06 > 0x0f > 0x1f) in sequence, enable the driver and start the motor to operate, and start it back to the
original point.

7.5.3 Homing method

Now DS5C1 servo driver support 1~14, 17~30, 33, 34, 35, 37 and -1, -2 homing method (-1, -2 mode is only
supported by DS5C1 firmware version 3791 and higher).

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: (firmware version 3791 and higher supported)

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

deceleration point
) signal rising edge
P9-13 —

1 trigger signal origin signal
deceleration point falling edge

signal

motion track }

time t

G

(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

7= | deceleration point
s
10 —_— signal rising edge

motion track |

tr al
motor Z phase [ i po.13 | Tigeer sign

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);

time t
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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 (609%9h: 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 DiaEnl Range Effgctlve SniElols
value time mode
Ethercat homing find the Z phase
numbers EtherCAT
P7-20 (firmware version 3791 and higher ) L [9999-9999 © mode
supported)

(0

number of Z-phase points for homing.

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

B Method -2: (firmware version 3791 and higher supported)

Similar to the previous homing action, running in the opposite direction.

B Method 1:

This method, if negative limit switch is inactive, the initial operation direction turns into be negative direction.(An
inactive state is shown in the state of low level by a figure)
Home detection position is the first Index pulse detection position in the positive side position of after a negative

limit signal becomes inactive.

(Please refer to the figure below)

6099h-01h [

6099h-02h U

Index Pulse

NegativeLimit

B Method 2:

< Negative direction

Positive direction —>

Homing on negative limit switch and index pulse

This method, if positive limit switch is inactive, the initial operation direction turns into be positive direction.(An
inactive state is shown in the state of low level by a figure)



Home detection position is the first Index pulse detection position in the negative side position of after a positive
limit signal becomes inactive.
(Please refer to the figure below)
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< Negative direction  Positive direction —>
Homing on positive limit switch and index pulse

B Method 3, 4:
The initial direction of operation depends on the state of the home switch.
The origin position is at the negative side of the home switch or the initial index pulse detection position on the
positive direction side.
(Please refer to the figure below)
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Homing on positive home switch and index pulse

B Method 5, 6:
The initial direction of operation depends on the state of the home switch.
The origin position is at the negative side of the home switch or the initial index pulse detection position on the
positive direction side.
(Please refer to the figure below)
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< Negative direction  Positive direction — >

Homing on negative home switch and index pulse

B Method 7~14:
These methods, use Home switch and Index pulse.

Method 7 and 8 initial operation directions, when home switch is active at the time of a start of operation,
becomes the negative direction.

Method 9 and 10 initial operation directions, when home switch is active at the time of a start of operation,
becomes the positive direction.

Method 11 and 12 initial operation directions, when home switch is active at the time of a start of operation,
becomes the positive direction.

Method 13 and 14 initial operation directions, when home switch is active at the time of a start of operation,
becomes the negative direction.

Home detection position is the near Index pulse in the rising or falling edge of home switch.
(Please refer to the figure below)
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B Method 17:
This method resembles Method 1.
The difference is home detection position is not Index pulse. It is becoming the position where limit switch

changed.

<— Negative direction

Positive direction —

Homing on home switch and index pulse - Negative initial motion

When NOT is not allocated, Homing error = 1.
(Please refer to the figure below)
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Homing on negative limit switch

B Method 18:
This method resembles 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 resembles 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 H lm
I

<— Negative direction  Positive direction —>

Homing on positive home switch

B Method 21,22:
These methods resembles 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)

== 6099h-01h B | i
~ 6099h-02h U ‘
v
\1‘21/3 >

. []
[ '
21 ) >

<22

<— Negative direction  Positive direction —*

Homing on positive home switch and index pulse

B Method 23,24,25,26:
These methods resembles 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 resembles 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)

= 6099h-01h I ] . ]
———— 6099h-02h J L 7/

(29 }» (27 >
o =
<30 < 28)

Home Switch | / |
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

<— Negative direction Positive direction —>

Homing on home switch and index pulse - Negative initial motion

B Method 33, 34:
This method only uses Index pulse.
After the direction action shown in the figure, the index pulse is detected as the home detection position.
(Please refer to the figure below)
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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 N
control
Position demand value (6062h)
Profile velocity (6081h) N .
> Operation Internal operation
Max profile velocity (607Fh) > spead speed R
Max motor speed (6080h) | control Location
command
generation »
Profile acceleration (6083h) Internal ace/dec processing
Profile deceleration (6084h) Deceleration
Ace/d speed when
Quick stop deceleration (6085h) codee receiving Quick
patameter stop command ol i
Max acceleration (60C5h) control ectronic B
gear Position demand
Max deceleration (60C6h) forward N internal value (60FCh
conversion
Quick stop option code(605A) (main A
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
parameter
. v
1 > Position ® Speed ;}Q > Torque
control control control
y y 3
E
Torque actual value (6077h)
<
_ Velocity actual value (606Ch M P
- Ek i
Position actual value (6064h) ctome Position actual internal value(6063h) .
< gear 4 Electronic < ; ;
reverse ear reverse Electronic gear ratio
conversion | Position encoder resolution (608Fh) & . , numerator (200Dh)
{main conversion
engine | g Gear ratio (6091h) Electr(_)njc gear ratio
side) Feed constant (6092h) ¢ demominator (200Eh)
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 Ulé W RxPDO
6072h 00h Max torque 0.1% 0~65535 Ulé6 ™w RxPDO
. Command -2147483648~
607Ah 00h Target position . 132 ™w RxPDO
getp unit 2147483647
Software position
607Dh limit
00h Number of entries - 2 U8 ro NO




Index | Sub-index Name Units Range ];2;2 Access PDO
. T Command -2147483648~
01h Min position limit unit 2147483647 132 ™w RxPDO
T Command -2147483648~
02h Max position limit unit 2147433647 132 ™w RxPDO
607Fh |  00h Max profle velocity Coun:l?:/znd 0~4294967295 | U32 rw | RxPDO
6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO
6081h |  00h Profile velocity Coun:l?:/znd 0~4294967295 | U32 rw | RxPDO
6082h |  00h End velocity Coun:l?:/znd 0~4294967295 | U32 rw | RxPDO
6083h |  00h Profile acceleration C‘l’lfllirtr/l:fd 0~4294967295 | U32 rw | RxPDO
6084h |  00h | Profile deceleration C‘I’Eil:}:fd 0~4294967295 |  U32 w | RxPDO
. Command -2147483648~
60B1h 00h Velocity offset unit/s 2147483647 132 ™w RxPDO
60B2h 00h Torque offset 0.1% -32768~32767 116 ™w RxPDO
60C5h | 00h Max acceleration Cﬁﬁ?}‘;‘?d 0~4294967295 U32 rw | RxPDO
60C6h |  00h Max deceleration Cﬁﬁ?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 w NO
option code
605Dh 00h Halt option code - 1~3 116 ™w NO
605En | oon | Feultreactionoption . 0~2 116 rw NO
- Software position limit - - - - -
00h Number of entries - 2 Us8 ro NO
. T Command | -2147483648~
607Dh 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 | O™ |0 4204967205 | U32 w | RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
i Position encoder i i i i i
resolution
608Fh 00h Number of entries - 2 U8 ro NO
01h Encoder increments pulse 1~4294967295 U32 10 NO
02h Motor revolutions r(motor) 1~4294967295 u32 ro NO
- Gear ratio - - - - -
6091h 00h Number of entries - 2 U8 ro NO
01h Motor revolutions r(motor) 1~4294967295 uU32 o NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
- Feed constant - - - - -
6092h 00h Number of entries - 2 U8 ro NO
0lh Feed C"?ﬁand 1~4294967295 |  U32 ro NO




Index | Sub-index Name Units Range Data type | Access PDO

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 uUlé6 ™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.

0 607 Ah(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 Ul6 ro TxPDO

Other related objects with common position control.




Index | Sub-index Name Unit Range Data | Access | PDO
type
Position demand value Command | -2147483648~ | 132 o TxPDO
6062h 00h 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 Following error window Corlrllrrlriltand 0~4294967295 | U32 ™w RxPDO
6066h 00h Following error time out 1ms 0~65535 ule6 ™w RxPDO
6067h 00h Position window Co?llrliriltand 0~4294967295 | U32 ™™ RxPDO
6068h 00h Position window time 1ms 0~65535 ule6 ™w RxPDO
Velocity actual time Command | -2147483648~ | 132 o TxPDO
606Ch 00h unit/s 2147483647
6074h 00h Torque demand 0.1% -32768~32767 | 116 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
Following error actual value Command | -2147483648~ | 132 o TxPDO
60Fdh | 00h unit 2147483647
Control errort Command | -2147483648~ | 132 o TxPDO
60FAR | 00h unitls | 2147483647
Position demand internal value 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 uUle6 o TxPDO
60B9h 00h Touch probe status - 0~65535 ule6 o TxPDO
Touch probe posl pos | Command | -2147483648~ 132 ro TxPDO
60BAh 00h value unit 2147483647
Touch probe posl neg | Command | -2147483648~ 132 ro TxPDO
60BBh | 00h | alue unit | 2147483647
Command | -2147483648~ 132 ro TxPDO
60BCh 00h Touch probe pos2 pos unit 2147483647
value
Touch probe pos2 neg | Command | -2147483648~ 132 1o TxPDO
60BDh 00h value unit 2147483647
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 m | r
Following Error | set- point acknowledge Target Reached
716 5 4 3 2 1 0
6041h 00h w | sod Qs ve f oe so | rsto

r = reserved(not corresponding)

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

sod = switch on disabled
gs = quick stop

ve = voltage enabled

f = fault

so = switched 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)

Target reached in

" Following error Window _ Statusword (6041h)
Position demand value(6062h) ~ actual err (60F4h) Comparator —— Timer =
> } >
Position actual value(6064h) T B
Location arrival diagram
Index | Sub-index Name Units Range Data | Access PDO | OP-
type mode
Position window | Command | 0~4294967295 | U32 ™w RxPDO PP
unit
6067h 00h The difference between 6062h (Position demand value) and 6064h (Position actual value)

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 1ms 0~65535 Ule ™w RxPDO PP
time

6068h 00h The difference between 6062h (position demand value) and 6064h (position actual value)
is the time when the bit10 (target reached) of 6041h (status word) is set to 1 in the range of
6067h (position window) setting.

bitl3:following error

The status that the value of 60F4h (Following error actual value) is over the setting range of 6065h (Following
error window). If continue the setting time of 6066h (Following error time out), bitl3(following error) of 6041h
(state word) changes to 1.




Bit

Name

Value

Definition

13

Following error

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 of 60F4h is
over 6065h, not after the setting time of 6066h

The value of 60F4h (Following error actual value) is over the setting range of
1 6065h (Following error window), above the setting time of 6066h (Following
error time out), continue.

Following error time out (6066h)

Following error window (6065h)

r >

1

Following error in

+  Following error - Window . statusword (6041h)
Position demand value (6062h) A ctual value (6OF 4112 Comparator Timer >
PL /}
Position actual value (6064h) T a
Follow error function diagram
Index | Sub-index Name Units Range Data | Access | PDO OP-
type mode
6065h 00h Following error Command | 0~4294967295 | U32 ™w RxPDO PP
window 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 Following error Ims 0~65535 uUle6 ™w RxPDO PP
time out CSP

The status that 60F4h (Following error actual value) value is over the setting range of 6065h

(Following error window) is above this parameter, if continue, set 6041h (Statusword)

bitl3(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) from the 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 bitl12 (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) and the 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

V@®W ®
/
t
T |
new set-point
(controlword bit 4) t
Master
station
Target position
(set-point) t
. B
set-point
acknowledge
statusword bit 12) t
Slave B>
station A
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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new set-point
(controlword bit 4)
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Master

station
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(set-point) |
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Slave set-point
acknowledge
statusword bit 12)

station

Target reached
(statusword bit 10) t

< 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] Setto 1 -
RXPDO[0x607A] Target position Command unit
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max profile velocity Command unit /s
RXPDOJ[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 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 actual value Command unit
TXPDO[0x606C] Velocity actual value 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.

. Torque limit
Target Velocity (60FFh) Toegch (231Ch-231Fh)
Max profile velocity (607Fh) > speed Lyl Max torque (6072h)
parameter parameter
Max motor speed (6080h) - Polarity (607Eh)
Profile acceleration (6083h) Velocity
Profile deceleration (6084h) demand value
] ] Acc and (606Bh)
Quick stop deceleration (6085h dec Lo Speed >
parameter
Max acceleration (60C5h) conttol command
generation
Max deceleration (60C6h) processing
Quick stop option code (605A) N
Electronic Motion [ v ; . L
: Speed Torque R 4 g
foi?arld ety copr:etfol ‘7>®4> control ’( //\ N\ M/\/
conversion A 4 " g T I
(Host side) N
@
Position encoder resolution (608Fh)
Gear ratio (6091h)
Feed constant (6092h) N
Torque actual value (6077h)
Velocity actual value (606Ch) < . » St s
Position actual value (6064h) | 0. | Electronic | o
o gear reverse h Electronic gear ratio
reverse | Position encoder resolution (608Fh) O ¢ numerator (200Dh)
conversion . (servo side)
(host side) | Gear ratio (6091h) _ Electronic gear ratio
Feed constant (6092h) " denominator (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 Ul16 ™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 Numer 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 ™™ RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Command 0~4294967295 uU32 ™™ RxPDO
unit/s?
608Fh - Position encoder - - - - -
resolution
00h Number of entries - 2 U8 ro NO
01h Encoder increments pulse 1~4294967295 U32 10 NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO
6091h - Gear ration - - - - -
00h Number of entries - 2 U8 o NO
01h Motor revolutions r(motor) 1~4294967295 u32 ro NO
02h shaft revolutions r(shaft) 1~4294967295 u32 o NO
6092h - Feed constant - - - - -
00h Highest sub-index - 2 Us8 o NO
supported
01h Feed Command 1~4294967295 u32 o NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h touch - 0~65535 ule6 ™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

h = halt

r = reserved(not corresponding)
oms = operation mode specific
(control mode is based on bit)

fr = fault reset
eo = enable operation
gs = quick stop

ev = enable voltage

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 ™ 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 ™ 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 Velocity window Command | 0~4294967295 uU32 ™™ RxPDO
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 o TxPDO
internal value 2147483647
6064h 00h Position actual value | Command | -2147483648~ 132 o TxPDO
unit 2147483647




Index | Sub-index Name Unit Range Data type Access PDO
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 Ul6 o TxPDO
60BAh 00h Touch probe pos1 pos value Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60BBh 00h Touch probe pos1 neg value Command | -2147483648 132 ro TxPDO
unit ~2147483647
60BCh 00h Touch probe pos2 pos value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60BDh 00h Touch probe pos2 neg value Command | -2147483648~ | 132 o TxPDO
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
r oms ila oms rm
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) _ l
. o Target reached in
Velocity offset (60B1h) - statusword (604110
‘ Wind e Timer B
. Y indow
Target velocity (60FFh) =}/+\\ Comparator
"/ i
Velocity actual value (606Ch) N
e e
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 6041h
(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 Ul16 ™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 bit10 (target reached) of 6041h (Statusword) becomes 1.
(2)bitl12(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) v Target reached in
—

Velocity threahold (606Fh) Comparator

Window . statusword (6041h)
— Timer B

\ /

< 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
Set the threshold where bit 12 (speed) of 6041h (Statusword) becomes 0 when 606Ch
(Velocity actual value) exceeds the value set to this parameter and the time set in 6070h
(Velocity threshold time) has elapsed.
When the velocity becomes the value set in this parameter or less, bit 12 of 6041
(Statusword) changes to 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.




3) PV operations

¢ Profile velocity control mode generates a velocity command value according to the following
parameters

L 2R 2R 2N R SR 2R 4

about 100ms.

¢ As test information, provide 606Ch (velocity actual value), etc.

speed
(Command
unit/s)
6083h
60FFh (profile acceleration)
(target velocity)
—> _____ J—

60B1h
(velocity offset)

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

6084h
(profile deceleration)

time

¢  The 60FFh (target velocity) is limited by 607Fh (max profile velocity) and 6080h (max motor speed).

7.7.2 Common parameters

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
RXPDOJ[0x6080] Max motor speed r/min
RXPDOJ[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 realated objects(Command - monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Velocity actual value 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
Torque demand (6074h)
Target torque (6071h) »| Targst
Max torque (6072h) Lo _ -
P control ' Tor Polarity v
que of
Torque slope (6087h) .| command P etone—> >
P generation
Torque profile type (6088) _| processing A
Quick stop option code  (605A) N
Polarity (607Eh) Torque
control
Quick stop deceleration (6085h) R
Motor rated current (6075h) _
Motor rated torque (6076h) _
A
__Torque actual value (6077h)
_Velocity actual value (606Ch P -
Inversion
__Position actual value (6064h)| Inversion | of P
N of ¥ electronic | Electronic gear ratio
electronic . . ;
: Position encoder resolution (608Fh) gearratio | _pumerator (200Dh)
gearratio (< (driver [
h - ;
gi:;:)t - Sear 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 ™w 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 Ulé6 ™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 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 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 Number of entries - 2 U8 o NO
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 o NO
6092h - Feed constant - - - - -
00h Number of entries - 2 U8 o NO
01h Feed Command | 1~4294967295 U32 ro 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 TQ 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 | 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 Ul6 ro NO
Other objects commonly associated with torque control (monitoring)
Index | Sub-index Name Unit Range Data Access PDO
type
6063h 00h Position actual internal pulse -2147483648~ 132 o TxPDO
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 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
60B%h 00h Touch probe status - 0~65535 Ulé6 o TxPDO
60BAh 00h Touch probe posl1 pos value Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60BBh 00h Touch probe pos1 neg value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60BCh 00h Touch probe pos2 pos value Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60BDh 00h Touch probe pos2 neg value Command | -2147483648~ | 132 ro TxPDO
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 8
r oms ila oms rm r
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




Bit Name Value Definition

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) ‘

+ e
60B2h ‘
(torque offset) |

© 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%
RXPDOJ[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 actual value Command unit
TXPDO[0x606C] Velocity actual value 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

3791 and later versions support 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.

Version 3793 and higher
Version 3791 and higher

All the versions

| \ | \

: —\ —\ — —\
6060h: 1 (PP)h 3(PV) h4 (TQ)  8(CSP) 9 (CSV) ——10(CST)

Y 74

6 (HM) 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 (DS5C1) 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 ™™ 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
Quick st C d PV
Lok SOp oman 0~4294967295 | U32 | rw | RxPDO | HM
deceleration unit/s?
CSP
6085h | 00h sy
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".
6087h |  00h Torque slope 0.1% 0~4294967295 | U32 | tw | RxPDO gSQT




Index | Sub-index

Name Unit Range Data | Access PDO OP-
type mode

* 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?

* Set the acceleration and deceleration of the origin point reset position control mode
(HM).

609Ah 00h * 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

605Ah 00h

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.

: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on disabled.
: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.

: after motor stop through 6084h (Profile deceleration), migrate to Quick stop active.

: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.

: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.

~N O\ D W N

hm

: after motor stop through (Sequence at Servo-off), migrate to Switch on disabled.

: after motor stop through 609Ah (Homing acceleration), migrate to Switch on disabled.

: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on disabled.
: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.

: after motor stop through 609Ah (Homing acceleration), migrate to Quick stop active.

: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.

: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.

NN W= O

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.

4) 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.

5) 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.




cst, tq

(2) alarm except above (1) listed occurred
0, 1, 2: 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.

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.

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
lam
S15 EXT1 EXTI clamp
— (D > (2 trigger Clamp data GOBAW/60BBh
3404h Zm» LTI (Touch probe 1)
60B8h (bit2) Position FB
lam
S16 EXT2 EXT2 camp *
— (D > (2 trigger Clamp data 60BCh/60BDh
3405h Zphase ] 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 Power P5-62 P5-63
model P3-62 P3-63 (terminal) (terminal)
20P1, 2P2, 20P4, 20P7 0 0 1 (SI1) 2 (SI2)
21P0, 21P5, 22P3, 22P6
’ ’ ’ 0 0 4 (S14) 5 (SI5)
DS5C1 | 41P0, 41P5, 42P3, 43P0
0 (3791 and 0 (3791 and
411P0, 415P0 higher) higher) 6 (P-) 7 (D-)
5 (before 3791) | 6 (before 3791)




422P0, 432P0

0 (3793 and
higher)
5 (before 3793)

0 (3793 and
higher)
6 (before 3793)

6 (P-) !

(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 ule6 ™w RxPDO
60B%9h | 00h Touch probe status - 0~65535 Ul6 ro TxPDO
Command -2147483648~
60BAh | 00h Touch probe posl1 pos value unit 2147483647 132 o TxPDO
Command -2147483648~
60BBh | 00h Touch probe posl neg value unit 2147483647 132 o TxPDO
Command -2147483648~
60BCh | 00h Touch probe pos2 pos value unit 2147483647 132 o TxPDO
Command -2147483648~
60BDh | 00h Touch probe pos2 neg value 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 Ul6 ™wW 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 o i i ) . Trigger  selection  (external
rigger 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
Trigger  selection  (external
1 Trigger with zero impulse signal of position encoder input/Z phase)
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 statu; - 0~65535 Ul6 ro 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
3 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 To 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.

60BSh
bitobits ] L

> Start i ~ Start
60B%Sh

L
S L] L
oo ] T
bit1/bit9 —~

60BAL/60BCh P4 >< Value stored position 1 f‘ ,'><Value stored position 3
Prode signal |_| |_| |_|
1 2 3

Positive edge
60B8h

bit0/bit8 I— I—

[ | Start
60B9h Start \

L
bit0/bit8 Q |__1 |_
bit1/bit9 - <

60BBh/60BDh ’>< Value stored position 1 ‘ (><Value stored position 3
Prode signal |_| |_| I_]
1 2 3
Negtive edge

(2) < Continuous mode >(60B8h:bit1=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

bit0/bit8
. | Start
60B9h

bitObis ™
60B9h |
bit1/bit9

T

Value stored
60BAh/60BCh v >< position 1 ,/v>< position 2 ,v>< position 3

Prode signal _,_| |_| |_| |_|

1 2 3
Positive edge




60B8h
bit0/bit8

. —Start
60B%h
bit0/bit8 —'I
60B9h
bit1/bit9

T

|

Value stored
60BBh/60BDh ,>< position 1 ,>< position 2 /,>< position 3

Prode signal H |_| |—|
3

1 2
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 DS5C1 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),
and bit4 (probe 2) for 60FD (digital input) represent the signal states of negative driving limit input, positive
driving limit input, near origin input, probe 1 input, and probe 2 input, respectively.



Digital inputs (60FDh) (version 3791 and higher)

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 ri3 ri2 ril
15 | 14 | 13 | 12 | 1 10 9 8
r
7 | 6 5 4 3 2 1 0
r Z0S 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

zos= zero impulse signal output
ril=remote inputl

ri2=remote input2 ri3=remote input3
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), bit5 (Z-phase output), bit16 (remote SI input 1), bitl 7 (remote SI input 2), and bit18 (remote SI
input 3) for 60FD (digital input) represent the signal states of positive driving limit input, negative driving limit
input, near origin input, probe 1 input, probe 2 input, Z-phase output, remote SI input 1, remote SI input 2, and
remote SI input 3, respectively.

The Z-phase output holding time is modified by the driver parameters:

Parameter Meaning Iz/zfl?;lt Unit Range Modify Effective
P5-19 Zp ha'se output 2 ms 1~65535 Anytime At once
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) (version before 3791)

Index ir?clllsx 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 | Al
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
01h r
15 [ 14 [ 13 [ 12 | 11| 10 | 9 | 8
r
7 | 6 | 5 | 4 | 3 | 2 | 1 0
r 708
r =reserved (Not corresponding)
60FEh zos= zero impulse signal output state (Z-phase output status)
Bit mask | 0~4294967295 | U32 | ™w | RxPDO | Al
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
02h r
15 | 14 | 13 | 12 | 11 | 10 | 9 | 38
r
7 | 6 | 5 | 4 | 3 | 2 | 1 0
r zoe

r =reserved (Not corresponding)
zoe= zero impulse signal output enable (Z-phase output enable)

The details of each bit are as follows:

Subindex 01h: Physical outputs

bit Name Value Description
. 0 Z-phase output status OFF
0 Z-phase output status bit 1 Z-phase output status ON
Subindex 02h: Bit mask
bit Name Value Description
. 0 Z-phase output enable OFF
0 Z-phase output enable bit 1 Z-phase output enable ON

The bit0 in Subindex 01h (sub object word 1) of digital output 60FEh represents the zero crossing Z-phase output
status bit, and the bit0 in Subindex 02h (sub object word 2) represents the zero crossing Z-phase output enable bit.
(Cancellation of this function after firmware version 3791).



Digital output (60FEh) (version after 3791

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 | U322 | 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 | r0s2 rosl
01h 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 | 6 | 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
16 Remote SO1 output status bit (1) Ezgﬁtz 381 2::2;2 81F\1F
17 Remote SO2 output status bit (1) Ezgﬁtz 383 2::2;2 81F\1F
18 Remote SO3 output status bit (1) E:igt: 382 z:Ztt:ll: 811;1:
Subindex 02h: Bit mask
bit Name Value Description
16 Remote SO1 output enable bit (1) E:igtz 38} gsgst :EEE}: 8;1:
17 Remote SO2 output enable bit (1) E:Egt: zg; gs:gs: :EZE}: 8;1:
18 Remote SO3 output enable bit (1) gzmgt: 283 gﬁtgﬁt :E:E}: 8;1:

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.

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) DS5CI series electronic gear ratio setting method

Method 1: set the electronic gear ratio according to the internal parameters of the servo;

(1) Determine the number of command pulses required for the motor to rotate for one revolution to ensure that the
motor speed can reach the required speed.

Taking the 17 bit encoder motor as an example, The pulse frequency sent by the upper computer PLC is 200kHz:

Pulses per rotation: 10000
Electronic gear ratio :131072:10000

Pulses per rotation: 5000
Electronic gear ratio :131072:5000

Two circle radius ratio: 2:1
when the large disk rotates for one Max speed
circle ( 20000 pulses need to be 600rpm
sent ), the small disk dragged by

the motor rotates for two circles

Two circle radius ratio:
2:1,only 10000 pulses need to Max speed

be sent to make the large disk 1200rpm
rotate for one circle.

(2) Set the physical unit length corresponding to 1 command pulse for precise positioning.

As shown in the following figure, if the specified unit pulse corresponds to the workpiece movement of 1lum, the
load shaft needs 6mm / lum = 6000 command pulses for one rotation. In the case of deceleration ratio is 1:1, set
pulse per rotation P0-11=6000, P0-12=0. Then if the PLC outputs 6000 pulses, the object will move 6mm. (refer
to steps 1 to 6 for the specific calculation method).
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Encoder:131072(17-bit) ball screw pitch: 6mm

Not change the electronic gear ratio

Change the electronic gear ratio

Without changing the electronic gear ratio,the
rotating cycle is 131072 pulses (P0-11=0, P
0-12=0).When the motor rotates for one turn
and the workpiece moves for 6mm, the
number of pulses needed is 131072. If the
workpiece moves for 10mm, 10/ 6 * 131072
=218453.333 pulses are required. When the
pulse is actually sent, the decimal will be
rounded off, which will cause error.

By changing the electronic gear ratio, 6000
pulses are required for one revolution of the
motor.

When the motor rotates for one turn and the
workpiece moves for 6mm, the number of
pulses required is 6000. When the workpiece
moves for 10mm, 10/ 6 * 6000 = 10000
pulses are required. When the pulse is actually
sent, there will be no decimals and no error.

Related parameters

Parameter Meaning Defgult Unit Setting Change | Effective
setting range

. Servo

PO-11 Pulse numbers per rotation *1 0 pul 0~9999 OFF At once
Pulse numbers per rotation . Servo

P0O-12 10000 1 pul 0~9999 OFF At once
. . Servo

PO-13 Electronic gear ratio (numerator) 1 - 0~65535 OFF At once
Electronic gear ratio . Servo

P0-14 (denominator) 1 - 0~65535 OFF At once
Group 2 Electronic gear ratio . Servo

P0-92 (numerator) low bit*1 ! ) 179999 1 o Atonce
Group 2 Electronic gear ratio - Servo

P0-93 (numerator) high bit*10000 0 ) 163535 1 5pp Atonce
Group 2 Electronic gear ratio . Servo

P0-94 (denominator) low bit*1 ! ) 179999 OFF Atonce
Group 2 Electronic gear ratio . Servo

P0-95 (denominator) high bit*10000 0 ) 1765535 OFF Atonce

Note:

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

when P0O-11 and P0-12 are set to 0, the ratio of electronic gear P0O-13 and P0-14 will take effect.

@When PO-11, P0-12, PO-13 and P0-14 are all set to 0, P0-92, P0-93, P0-94 and P0-95 will take effect.

Calculation of pulse number per rotation and electronic gear ratio

pulley diameter.

Steps Contents Description
. Confirm the deceleration ratio n:m(servo motor turns m
Confirm machine . . . .
1 . . rotations while load turns n rotations), ball screw distance,
specification

2 Confirm the encoder pulse

Confirm the servo motor encoder accuracy

3 Set the command unit

of the controller

Determine the actual distance or angle corresponding to 1 pulse

Calculate the command pulses
the load shaft rotates 1 circle

Based on the determined command unit, calculate the command
quantity n of the load shaft rotating for 1 revolution.

5 Calculate 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 high
Electronic gear ratio | PO—13  encoderresolution _ encoder resolutionx m
(P0-13/P0-14)/(P0-92~95) PO—14 M B Nxn low




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 DSS5 series servo motor encoder is 131072 (17 bits) and 8388608 (23 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.

Example of setting the electronic gear ratio

Ball screw Round table Belt + pulley
Load
< F T Load m—— 3
Steps Name p- Load %@
. shaft 360°
Irotat command 1 rotatec ommand D: pulley
lrotate — D 1
command
Ball screw pitch: 6mm 1-circle rotate angle: | Pulley diameter: 100mm
1 Confirm mechanical | Machine deceleration ratio: | 360° Deceleration ratio: 1:2
specifications 1:1 Deceleration  ratio:
1:3
Confirm the number of | Encoder resolution 131072 | Encoder resolution | Encoder resolution
2 encoder pulses 131072 131072
3 Confirm the command | 1 command unit: 0.001mm 1 command unit: | 1 command unit:
unit 0.1° 0.02mm
Calculate the | 6mm/0.001mm=6000 360/0.1=3600 314mm/0.02mm=15700
4 command amount of 1
revolution of load
shaft
Calculate the pulse | M =6000/(1/1)=6000 M=3600/(3/1)=1200 | M=15700/(2/1)=7850
number m of one
5 .
revolution of motor
shaft
Set pulses per rotation | PO-11=6000 P0-11=1200 P0-11=7850
PO-11/P0-12 P0-12=0 P0-12=0 P0-12=0
P0-13=131072
P0-14=7850
P0-13=131072 P0-13=131072 After reduction
6 Set electronic gear | P0-14=6000 P0-14=1200 P0-13=65536
ratio(P0-13/P0-14)/(P0O | After reduction After reduction P0-14=3925
-92~95) P0-13=8192 P0-13=8192 Convert to second gear
P0-14=375 P0-14=75 ratio
P0-92=5536 P0-93=6
P0-94=3925 P0-95=0
Method 2:

DSS5C1 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: 0Ol(encoderincrements)
608F: 02(motorrevolutions)

Position encoder resolution=

6091: Ol(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 ro NO | ALL
supported
Represents the Sub-Indexes of 608FH.
01h 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.
01h | Motor revolutions | Pulse |1~4294967295| U132 | 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 1704967295 | 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 command, speed command, torque command and its offset, polarity (motor rotation direction) can be
set. DSS5C1 series performs the setting of rotation direction according to the object Polarity (607EH) specified by
CoE (CiA402) and parameter PO-5 (rotation direction setting) which does not correspond to the setting of rotation

direction.

In addition, Polarity (607Eh) is not the object that replacement of parameter P0-05 (rotation direction setting). It is
valid when the data transmission of the object corresponding to the following table is executed 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)

object <command * setting> = 607Ah (Target position)
* 60BOh (Position offset)
* 60FFh (Target velocity)
* 60B1h (Velocity offset)
* 6071h (Target torque)
* 60B2h (Torque offset)

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

This servo driver initializes the position information. If it is a 23-bit encoder, the single turn data is 23-bit, and the
multi-turn data is 16-bit. The synthesized position information is 39-bit, but as the position information, the setting
value of the object is 32-bit. Because only the lower 32 bits of the absolute encoder data are set as position
information in 6063h, the upper 7 bits of 16 bits multi-turn data disappeared, and the effective length of one bit
becomes 9 bits. 6064h position information is calculated based on the following formula, and the calculated
position information becomes 32-bit. Therefore, the effective bit length of the multi-turn data varies according to
the inverse transformation value of the electronic gear.

607Eh (Polarity) Position information

The condition of 0 (CCW is | 6063h=M*2"17 +S

positive direction) 6064h= (6063h* inverse transformation value of the electronic gear)+607Ch
The condition of 224 (CW is | 6063h= - (M*2"17 +S)

positive direction) 6064h=(6063h* inverse transformation value of the electronic gear)-607Ch

M:multi-turn data
S: single turn data

5) Position range limit (607Bh)

The DS5CI1 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.

6) 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.

Note: The DS5C1 series driver 3793 and later versions support multi-turn motor power-off memory with homing
offset.

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 (only valid in home mode 35 and 37)

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 where the home offset
is subtracted by the position where the Index pulse is detected in HM)
Absolute system = Zero position of absolute encoder.

7.9.7 Overtravel function in Ethercat mode

1. Version before 3770 (excluding 3770)

In EtherCAT mode before 3770 (P0-00=1), the POT, NOT, and origin signals only take effect in HM homing
mode, while in PP, CSP, PV, CSV, TQ, and CST modes, the motor will not stop when encountering POT and NOT
signals.

2. Version 3770~3790
In control modes PP, CSP, PV, CSV, TQ, and CST, versions 3770-3790 have different servo processing methods
when encountering POT and NOT signals based on the P0-28 setting values.

Parameter Meaning szflilgt Unit Range Modify Effective
Version 3770~3790
0, 2: servo does not process
PO-28.0 1 17 cnable E-260 overtravel 2 i 0~3 ° 13148910
protection function

(1) P0-28=1, activate E-260 overtravel protection function
When P0-28 is 1, assuming that the forward operation encounters the rising edge of the POT overtravel signal, the
servo will alarm E-260. The alarm needs to be cleared and re enabled before continuing to issue instructions for
operation. After the alarm is cleared and re enabled, if it is still within the POT overtravel range and a positive
direction command is received, the motor will continue to remain stationary; Received a command in the opposite
direction, the motor will operate according to the command and continue to run in the opposite direction.
If it is no longer within the POT overtravel range at this time, the forward/directional command will be executed
normally, but please ensure that it does not move towards the POT overtravel direction again. Similarly, when
encountering NOT overtravel signals, the servo processing method is the same.
(2) P0-28 is 2 (or not 1), blocking the E-260 overtravel protection function
P0-28 is 2 (or not 1), the servo does not process the over travel signal and will not alarm E-260. However, the
overtravel signal of POT/NOT will be fed back to the main station through the 60FD status bit, and the main
station will command to slow down and stop processing. Please contact the manufacturer's technical support for
specific usage.
To use this function, 60FD needs to be added to the PDO mapping. Based on the limit state bits of 60FD, the main
station needs to configure the axis, limit configuration, and set the servo positive limit IO sequence to 1 and the
servo negative limit 10 sequence to 0. When encountering a limit master station for command deceleration
processing, the master station will report an axis command error code of 2000 or 2001, and the alarm needs to be
cleared to run in reverse.

3. Version 3791 and higher
In the control modes PP, CSP, PV, CSV, TQ, and CST of version 3791, according to the P0-28 setting values,
when encountering POT and NOT signals, the servo has different processing methods.

Default

Parameter Meaning value Unit | Range | Modify | Effective

3791 and higher versions:
0: Direct alarm, using servo deceleration
P0-28.0 |shutdown method 2 - 0~3 o 1/314/8/9]10
1: Alarm triggered after deceleration and
shutdown in 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 — =

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 PR ]

Panel shows RUN

e— Panel shows E-260

Negative limit

«4— Negative direction Positive direction — pm

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 [ ]

e Panel shows E-261

Negative limit

Positive limit

<«4— Negative direction Positive direction —»



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

. Panel shows E-260 B

Negative limit

Positive limit

44— Negative direction Positive direction —

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 |: :|

o Panel shows E-261

e—  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 [ ]

e Panel shows E-260

Negative limit

4 Negative direction Positive direction — pm

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.

—— Panel shows NOT
— Panel shows RUN [ L ]

e Panel shows E-261

Negative limit

Positive limit

44— 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 |: L :|

e— Panel shows E-261

—— Panel shows E-260

Negative limit

Positive limit

44— Negative direction Positive direction —pm

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.

Panel shows NOT
— Panel shows RUN |: :|

e Panel shows E-261 L

— Panel shows E-260

Negative limit

Positive limit

44— Negative direction Positive direction —pm



B General related parameters

7.9.8 Remote 1/O function (version 3791 and higher supported)

Default

Setting

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

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

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

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

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

Parameter Meaning
P5-72 Remote SI input 1
P5-73 Remote SI input 2
P5-74 Remote SI input 3
P5-76 Remote SO

output 1
Remote SO
P3-77 output 2
P5.78 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)

original PLC installation path need to be deleted. If using the original Xml file, objects P5-72
to P5-78 will not be displayed. (Currently, XML 4.0 is still being used, so P5-72~P5-78 are not
included in the coe-line)

m Before installing the XINJE-DS5C-ECT-XB.XML file, all servo related XML files in the

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 szfliilt 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
DS5CI1 series are as follows:

Object dictionary specified by CiA402

DS5CI 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

3000h~3FFFh
Factory custom area 4000h—4FFFh Servo parameter area
5000h~5FFFh
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 U8 ™w NO All
Represents the subindexes for this object.
01h 1st 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 SubindexO1h.
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.
18h 24th receive PDO mapped | 0~4294967295 |  U32 | tw | 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 | U132 | 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.
18h 24th 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 manager? 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.
0lh Sync mode | 0-65535 | ule | ™w | NO | Al

Set Sync Manager 2 synchronization mode.
00h:FreeRun(not synchronized)
01h:SM2(synchronized with SM 2 Event)
02h:DC SYNCO(synchronized with SyncO Event)

02h Cycle time | 0~4294967295 | U2 | w | NO| Al

Set Sync Manager period.
Set one of 500000 (500us), 1000000 (1ms), 2000000 (2ms), 4000000 (4ms). 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 | 1o | 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 | 1o | 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 | Ul16 | ro | NO | All




Index | Sub-Index Name / Description | Range | DateType | Access |PDO | Op-mode
Not support
0Dh Shift time too short | 0~65535 | U6 | ro | NO | Al
Not support
0Eh RxPDO toggle failed | 0~65535 | uvle | w | 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 ro NO All

Represents the subindexes for this object. The value is fixed at 20h.

01h

Sync mode | 065535 | Ul6 | 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 SyncO Event)
Set Sync Manager 2 synchronization mode.
00h:FreeRun (not synchronized)
01h:SM2(synchronized with SM 2 Event)
02h:DC SYNCO(synchronized with SyncO Event)

02h

Cycle time | 0~4294967295 |  U32 | rw | NO | Al

Set Sync Manager period.
Set one of the 500000 (500us), 1000000(1ms), 2000000(2ms), 4000000(4ms). 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.
IBIT6-5:0utput offset supported

00b:not supported

01b:local clock offset supported

This servo driver is set to 00b.
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 | 065535 | Ul6 | ro | NO [ Al

INot support

0%h

Delay time | 0~4294967295 | U32 | ro | NO | Al

INot support

0Ah

Sync0 cycle time | 0~4294967295 | Ul6 | ro | NO | Al

The same value to 1C32h-0Ah.




Index |Sub-Index Name/Description | Range | DateType | Access | PDO |Op—mode

0Bh Cycle time toosmall |  0~65535 | Ul6 | ro | NO | Al
INot support

0Ch SM-event missed |  0~65535 | Ul6 | ro | NO | Al
INot support

0Dh Shift time tooshort |  0~65535 | Ul6 | ro | NO [ Al
INot support

OEh RxPDO toggle failed |  0~65535 | Ul6 | rw | NO | Al
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 High-precision
synchronize time information of | Compensation treatment shall be carried out at
other slave stations the main station side

The specification of DC synchronous mode in this servo driver is as follows:

Sync0 Sync0
event event
I 1C32h: sub02h ( cycletime) [rw] |

|
- | Sync0 cycle time [rw] | :

(address: 09A0h~09A3h) : 1

1C32h: sub0Sh (Minimum cycle time) [ro] 1

|
_1C32h: sub03h ( shift time) [rw] |
MSync0FInput Latch |

|

|

|

|

|

|

|

|

/ |_| User shift time This product does not

Input Latch | correspond to (=0) [
1C33h:1 sub06h (Calc and time)

1C32h: sub03h ( shift time) [ro] s e and copy ime [r°j|

‘_ From SYNCO to outputValid (Fixed at this; |

|

|

|

|

|

|

I

|

|

product) :

|
4—4 . Output Vallid
| L |
| 1C32h: sub0%h (Delay time) [rol

1C32h: sub06h (Calc and copy time) [rol

2)SM2 (SM2 event synchronization)

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 ( cycle time) [rw] | |
1
1C32h: sub05h (Minimum cycle time) [rol 1

|
_1C32h: sub03h ( shift time) [rw] :
MSM2%Input Latch |

/ |_‘ User shift time This product does no
Input Latch I correspond to (=0)

1C33h:1 sub06h (Calc and copy time) [ro

|

I

1C32h: sub03h ( shift time) [ro] |
‘_ From SM2 to outputValid (Fixed atthis |
I

|

|

|

|

product)

) N

<—>| Output Valid

| |_ |

| 1C32h: sub0%h (Delay time) [ro]
1C32h: sub06h (Calc and copy time) [rol

SR ST U —



8.3 Servo parameter area (0x2000~0x2FFF)

8.3.1 Object list

The object of 2000h — 2FFFh 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 Ul1-01
3002h 00h U0-02
3061h 00h U0-97
Index Sub-index Name
4000h 00h F0-00
4106h 00h F1-06




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

Disable
voltage: 12

* 0: After the control power is

put_in (Auto skip 0)

Not ready to switch on
(Initialization Not state)

l 1: After initialization end (Auto

Ready to switch on
(Main power
OFF)

l«——

Switched on

Disable (Servo ready
voltage: 10 Or

Quick stop active

Servo enable OFF)

(decelerating) | . _emable | | -
operation: 5: disable
operation
16: enable .
Operation Operation enabled S hutdown

(Servo startup)

skip 1)
SWItCh on 15: fault reset
- Disabled <¢ Fault
> (Initialization | g (Alarm state)
completion)
Shutdown: 2 7. disable
voltage

11: quick stop

9: disable voltage

77 7| 14: Deceleration™
completion
(auto skip 2)

! i

Fault reaction
active
(decelerating)

B

13: error occurs

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.
Instruction.




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 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 SO rsto

r =reserved (not corresponded) W = warning
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

gs = quick stop
ve = voltage enabled
f= fault

so = switched 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 1111 b

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 changed/no 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 changed/no 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 |

Quick adjustment

|

__Ate you satisfied with YES >
—responsiveness? —

-

l NO
Automatic adjustment (external command
adjustment or internal command adjustment)

!

 Awm vousatisfied with L& >
~the adjustment results?

NO

Manual adjustment for gain fine adjustment (use
mechanical characteristic analysis when
encounte ﬁf vibration)

NO _Ate you 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 | 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 3700 and higher version
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




Inertia
identification and
P2-17 internal /

Instruction
auto-tuning max
speed

Inertia

identification
initial inertia ratio

rpm 0~65535 Anytime At once

P2-18 500 % 1~20000 Anytime At once

The recommended parameters of P2-17 are 500 rpm 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):
I_I - ‘
N N

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

E:)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 forque 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)
(1DThe 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

Self-updating x
1. Set the Limit Pesitien 2. futo—tuning Setting 3. Auto—tuning Automaty * | *
Stepl- Select travel configuration, cenfizure the trip

UoTIeMETIU0D 2ol

|—2u1_3,1as TETILEY

Stepl-1
Humber of stroke cycles: 1.00 -
Stepl-2

Movement direction: @ Forvard

O Reverse

0K

500

4k

100

4

(614

2. Choose [Jog configuration] or [Manual setting] to configure the trip.

Self-updating X

1. Set

the Linit Position 2. fute—tuning Setting 3. dute—tuning Automati * | *

Stepl—- Select travel confiszuration, coenfigzure the trip

Butiias TenuERy

Stepl-1
Limit Positon Speed: Enable
0 0K
o DE
1]
RY Fy
..... 500 z
100 =
()9

3. Auto-tuning configuration setting




7H] self-updating >

1. Set the Limit Position 2. Auto—tuning Setting: 3. Auto—tuning Automati® | *

Step3 — Inertia setting

Inertia Status: Inertia identification
Initial inertia: 9090 =
Max Speed: 300

Speed Loop Gain: 300

Ak

[8]:4

o instruction auto—tuningine inertia identification
Rapid positioninglcontroel overshoot)
Screw

300

OE

4. Click OK, Start to estimate inertia.
B self-updatin

1. Set the Limit Position 2. Aute—tuning Setting 3. suto—tuning sutomati * | *
Step3 - Inertla setting

Inertia Status: Inertia identification
Initial inertia: 990 =
Max Speed: 300
Speed Loop Gain: Tips %
g e QK
Inertia identification success!
: Inertia value: 3298
1 brtification
| ]

500

0K

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

9.3.3 Rigidity level corresponding gain parameters

B Rigidity level of 3700 and above firmware

P2-01=n.0010

P2-01.0

P0-04 P1-00 P1-01 P1-02 P2-35 P2-49(3700~3 P2-49(3730
Rigidity | Speed loop | Speed loop | Position . Torqu.e 1A, andl glooe )
lovel . o [ instruction Model. loop Model‘ loop
filter gain gain
1 20 31831 20 100 50 50
2 50 12732 50 100 80 80
3 70 9094 70 100 90 90
4 80 7957 80 100 100 100
5 100 6366 100 100 100 120
6 120 5305 120 100 150 150
7 140 4547 140 100 150 200
8 160 3978 160 100 200 250
9 180 3536 180 100 250 310
10 200 3183 200 100 300 350
11 220 2893 220 100 300 380
12 240 2652 240 100 350 410
13 260 2448 260 100 350 440
14 280 2273 280 100 350 470
15 300 2122 300 100 400 500
16 320 1989 320 100 400 540
17 340 1872 340 100 400 580
18 360 1768 360 100 450 620
19 380 1675 380 100 450 660
20 400 1591 400 100 500 700
21 450 1414 400 90 600 800
22 500 1273 450 80 700 950
23 550 1157 450 70 800 1100
24 600 1061 500 60 900 1300
25 650 979 550 50 1000 1500
26 700 909 600 40 1100 1800
27 750 848 650 30 1200 2100
28 800 795 700 20 1300 2400
29 850 748 750 10 1400 2700
30 900 707 800 10 1500 3000




P0-04 P1-00 P1-01 P1-02 P2-35 P2-49(3700~3 P2-49(3730

Rigidity | Speed loop | Speed loop | Position . Torqug ), A )

level gain integral loop gain instruction Model. sy Model. esip
filter gain gain
31 950 670 900 10 1500 3100
32 1000 636 900 10 1600 3200
33 1050 606 950 10 1800 3300
34 1100 578 1000 10 2000 3400
35 1150 553 1050 10 2200 3500
36 1200 530 1100 10 2400 3600
37 1250 509 1100 10 2500 3700
38 1300 489 1100 10 2600 3800
39 1350 471 1200 10 2700 3900
40 1400 454 1200 10 2800 4000
41 1450 439 1250 10 2900 4100
42 1500 424 1300 10 3000 4200
43 1550 410 1350 10 3200 4300
44 1600 397 1400 10 3500 4400
45 1650 385 1450 10 3800 4500
46 1700 374 1500 10 4000 4600
47 1750 363 1750 10 4500 4800
48 1800 353 1800 10 5000 5000
49 1850 344 1850 10 5000 5000
50 1900 335 1900 10 5000 5000
51 1950 326 1950 10 5000 5000
52 2000 318 2000 10 5000 5000
53 2050 310 2050 10 6000 6000
54 2100 303 2100 10 6000 6000
55 2150 296 2150 10 6000 6000
56 2200 289 2200 10 6000 6000
57 2250 282 2250 10 6000 6000
58 2300 276 2300 10 6000 6000
59 2350 270 2350 10 6000 6000
60 2400 265 2400 10 6000 6000
61 2450 259 2450 10 6000 6000
62 2500 254 2500 10 6000 6000
63 2600 244 2600 10 6000 6000

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.

20 1 60
I

|
|
| Large Load of | High Rigid Light-load Ultra- |
Flexible Structure Load high Response L oad

Flexible structure large load: refers to the type of synchronous belt structure, large load inertia equipment.

High rigid load: refers to the mechanism of screw rod or direct connection, and equipment with strong
mechanical rigidity.

Ultra-high response load under light load: refers to equipment with very small inertia, strong mechanical
stiffness and high response.

[

1
I

0
[
[



Rigidity level for firmware 3700

Driver Power Default parameter .
and above versions

P1-00=200 P1-01=3183
P1-02=200
1.5kw and above P2-35-100 10

P2-49=300

P1-00=300 P1-01=2122
P1-02=300
100w~750w P2-35-100 15

P2-49=400

9.3.4 Notes:

¢ The gain parameters corresponding to the rigidity level can be independently fine-tuned in the fast
adjustment mode.

¢ In order to ensure stability, the gain of model loops is small at low rigidity level, which can be added
separately when there is high response requirement.

¢ When vibration occurs in fast adjustment, the torque instruction filter P2-35 can be modified. If it is
ineffective, the mechanical characteristic analysis can be used and the relevant notch parameters can be
set (refer to chapter 6.7 vibration suppression).

¢ Fast adjustment mode defaults to set a rigidity level. If the gain does not meet the mechanical

requirements, please gradually increase or decrease the settings.



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 3700 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;




4. Press INC or DEC, panel display is tune and flashing, enter auto-tuning status.
‘ | I_

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 suto-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 X
1. Set the Limit Pesition 2. suto—tuning Setting 3. Auto—tuning dutomati 4|

3tepl- Select travel conflgzuration, conflzure the trip

Stepl-1

Number of stroke cycles: t-00 =

Stepl-2

|uo;1e;n3;;uoo gol
[3ut11as TenuE

Movement direction: ® Forward

O Eeverse

0K

500

L L

100

LI

0K




3.Set the auto-tuning interface
ﬁ Self-updating X

1. Set the Linit Pesition 2. Auto—tuning Setting: 3. Auto-tuning Automati* |’
Step? — Inertia szetting

Inertia Status: Inertia identification ™
Initial inertia: 300 =
Max Speed: 300

Speed Loop Gain: 300

4y

[8]:4

thod: [Ne instruction aute—timing(ne inertia identification

Rapid positioningicontrel overshoot)

Screw

300

OE

4.Click OK to estimate the inertia.
B self

1. Set the Linmit Position 2. duto-tuning Setting 3. Auto—tuning Autemati * !
3tep3 — Inertia setting

Inertia Status: Inertia identification
Initial inertia: 900 =
Nax Speed: 300

Speed Loop Galn: Tips %

Inertia identification success! 2l
Inertia value: 3298

entification

0K



5.Set the auto-tuning parameters
Self-updating X

1. Set the Limit Pesition 2. dute-tuning Setting 3. guto—tuning Automati * | *

Setting Method:

Inertia identification

500 =
200
300 =

0K

Stepd — Tuning parameter conflgzuration

No instruction aute—tuningine inertia identification

Mode Setting: Rapid positioning(control overshoot) w

Load Type: Synchronous helt § rut

Max Speed: 300

0K
Auto-tuning Description
mode
Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically

Soft

adjusted.

Fast positioning

Make special adjustment for positioning purpose. Besides gain adjustment, the
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.
Load type 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. futo—tuning Setting 3. Auto—tuning sutomatically: E‘Z‘

Default Farameter duto—tuning | Start | ‘ Q].-;’i;fc ‘

Status Register Current State Update Value G

F1-00

F1-01
F1-02
F1-10
F1-11
P1-12
F1-33
F2-00.
F2-00.
F2-00.
F2-00.
F2-01.
Pz-01.
F2-01.
P2-01.
P2-02,

o I o R O e R O e I e e

7. Wait for the end of the auto-tuning.

Self-updating *
2. hute—tuning Setting 5. dute—tuning dutomatically

|| Default Parameter dute—tuning

Status Register Current State Tpdate Talue ~

Wait for confi...

F1-00 fata]
F1-01 T402
Tips x |[129

o Auto-tuning success 0
2000

1
]
1

PZ-01.0 0

P2-01.1 1

P2-01.2 0

P2-01.3 0

P2-02.0 3 it




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)

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;

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.

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
Err-1 Failure to search for optimal gain "ljh'e Jnertia ratio 1S too large; Too weak
rigidity of mechanism

(DOverrun/alarm  occurs  during .
auto-tuning Please make sure that there is no overrun

Erro (2)External instruction | and alarm before auto-tuning.
auto-tuning/Vibration suppression | 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 Posﬂ@gmg 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 X
1. Set the Linit Position 2. Auto-tuninz Settinz 3. Auto—tuning Automati *|’

Stepl- Select travel configuration, configure the trip

[
& |8 Stepl-1

I
lg] Fal
5 1, 1.00 =
By o Number of stroke cycles: |- -
w o
o
2 & | Stepl-2
) |
5
— Movenent direction: ® Forvard

O Reverse

0K
500 =
100 =
0K
2. Select jog or manual setting to configure the trip of inertia identification.
Self-updating X

1. Set the Limit Position 2, Auto-tuming Setting 3. Aute—tuning dutemati *|*

Stepl- Belect travel confisuratloen, configure the trip

Stepl-1

Limit Positon Speed: Enable

BUT1l8s Terue
UOTIRINETIUOD S0

[

0K

RW Fi

00

4k

0K



3. Set the auto-tuning interface
ﬂ Self-updating

1. Set the Linit Position 2. Auto-tuning Setting 3. Aute—tuning Automati

3tep3 - Inertia setting

Inertia Status: |Inertia identification
Initial inertia: 900 =
Max Speed: 200

Speed Loop Gain: 300 :

Rapid positioning(control overshoot)
Svnichroneus belt

300

4. Click OK to start the inertia identification.

ﬁi‘ Self-ug

alis

3tep3 — Inertia setting
Inertia Status: Inertia identification

Initial inertia: _500

-
-

Max Speed: 200

()4

No instruction auto—tuningfne inertia identification

()4

Set the Limit Pesition 2. Auto—tuming Setting 3. Aute—tuning sutomati *

Speed Loop Gain: Tips

Inertia identification success!
- Inertia value: 0

entification

300

0K

>

.4

3




Configure the auto-tuning parameters

Self-updating X

1. Set the Linit Position 2. Auto—tuning Setting 3. fute—tuning iutomati *|*

Inertia identification

300 =

200

300

4k

0K

Stepd — Tuning parameter configuration

Setting Methed: [Ne instruction aute—tuming(ne inertia identification v

Node Setting: Rapid positiening(control overshoot) ~
Load Type: Svrichronous belt ~
Max 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 | 100p 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 sui.ta'bl.e for the adjustment of rigid body system and other mechanisms with
connection | higher rigidity.

Start auto-tuning automatically



Self-updating

2. futo—tuning Setting 3. Auto—tuning sutomatically:

Default Farameter duto—tuning | Start | ‘ Q].-;’i;fc ‘

Status Register Current State Update

F1-00

Value G

F1-01

F1-02

F1-10

F1-11

P1-12

F1-33

F2-00.

F2-00.

F2-00.

F2-00.

F2-01.

Pz-01.

F2-01.

P2-01.

o I o R O e R O e I e e

P2-02,

7. Auto-tuning is finished, click ok.

Self-updating

2. Auto—tuning Setting 3. dute—tuning futematically

|| Default Parameter Aute—tuning

Status Register Current State Update Value ~
Wait for confi... | 3646
F1-00 fadal
F1-01 T402
Tips > |[129
0
50
o Auto-tuning success 0
2000
i
0
1
P2-01. 0 0
P2-01.1 B
Pe-01. 2 0
FZ2-01.3 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 e Effect of valug on gain after
setting
P0-07 First inertia ratio
P1-00 First speed loop gain
Integral time constant of the first speed
P1-01
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
P2-62 Active vibration suppression gain
P2-63 Active vibration suppression damping
P2-64 Actlve vibration suppression filtering Gain
time 1
Active vibration suppression filter time performance Yes
P2-65 2 parameters
P2-66 The S.CCOIld group of active vibration
damping
P2-67 The second group of active vibration
suppression frequencies
P2-69.0 | First notch switch
P2-69.1 | Second notch switch
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 Auto-t}l ning
i — — setting No
P2-88 auto-tuning max limit position parameters
P2-89 auto-tuning max speed
P2-90 auto-tuning acceleration/deceleration
time

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
] I :
P e e -
Pulse | spee'; | kervo motor
. . . - o
instruction ' . POSIEION | instruction Speed Torque !
error + + Current
Sy < R »| loop gain | control Kv, » instruction > trol Rt
| d counter Kp | Ti filter Tf E contro i |
0 |
I | Current loop ! |
| | 1.
| . || Speed loop | |
Position : I
| | = PG
loop e e i m |_l .
| |
D _| encoder
- ‘lA -
M .
Upper device Servo unit

Position control loop diagram (shut down the model loop)

Pulse instruction

T | Model
loop
Speed Torque
feedforward eedforward
Position Speed
contr;l loop control loop
B o B P fmeae ]
| Speef] = == — == L—mm o Ao —
| instruction | I ervo motor
| Position Speed Torque !
+ Error : + | Current
| 1< : »| loop gain !‘ht control Ky, »| instruction y 1< trol > M
I 4 counter Kp 1= Ti filter Tf E contro !
: ! I I
I | Current loop ! |
! ! L
I . || Speed loop i I
| Position : I
| | } PG
i loop P I_I |
Lo ... _._._._._._._._._._._._._. _ _ 1 encoder
< ‘lA -
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

o  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
. <=20P7:300 .
P1-00 Speed loop gain ~=21P0:200 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
Speed loop integration | <=20P7:2122 . .
P1-01 time constant ~=71P0:3183 0.0lms | 15~51200 | Anytime At once

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 ?;{?1111;[ Unit Range Modify Effective
<=20P7:30
P1-02 Position loop gain NN 1(}))0_20 0.1/s 10~20000 | Anytime At once
0

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 Defgult Unit Range Modify Effective
setting
P2-35 Torque command 100 | 0.0lms | 0~65535 | Anytime | Atonce
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
. <=20P7:500 .
P2-49 Model loop gain ~=71P0-350 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 Defaitult Modify Effective
setting
P2-01 n.ooo0 Adaptwe: 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 A ive small inertia m

P2-03 n.?DDD A?iz];ii\\llz Tarze ineerttiaa m(()):ii: n.00e0 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).

Lo 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
S0~80 times inertia | b 06’40 b2 19-50.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
flange 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)
above 5~10 times inertia Set.P2-O8=50, 32-12=40 _
flange 10~20 times inertia IS);V_l(E(;l; ;(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 Adaptn{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 Adaptlye 50~70 | 40~80 capacity of the belt, Whlch 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 positiqq 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)
Panel vibration suppression 21179 p3 ressi(:gbratlon %Zgg;?g 31;;)5\;§I:iriver
Auto-tuning Position (Panel)
mode XinJeServo Mechanical mode 9.7.4 Vibration | All software versions
Characteristic Analysis Suppression _ (PC | support
Software)
Auto-tuning | Panel vibration suppression 9.7.5 Vibration | 3730 and above driver
/adaptive suppression firmware version
mode (easyFFT)

Note: The firmware version of the drive is viewed through U2-07.

9.7.3 Vibration suppression (panel)

There are two modes of panel vibration suppression, mode 1(vib-1) and mode 2(vib-2).

B Difference between Two Kinds of Vibration Suppression

Mode Display Changed parameters
Mode 1 vib-1 Only the parameters related to vibration suppression will be changed.
Mode 2 Vib-2 It will change the parameters of vibration suppression and the gain of
speed loop.

The operation steps:
1. Enter FO-10 in auto-tuning mode, the panel shows vib-1 or enter FO-11, the panel shows vib-2;

or

2. Press ENTER, panel shows Son and flashes, turn on the enabler by manual;

3. After turn on the enabler, panel shows tune and flickers, enter auto-tuning process;

4.The upper device starts to send pulses, then it will show done and flicker



5.Press STA/ESC to exit.

6.Vibration suppression parameters are automatically written into the second and first notches (the second notches
are preferred when there is only one vibration point). The related parameters are detailed in 9.7.7 notch filter.

B Fault alarm of panel in vibration suppression process

Error code Meaning Reasons

The inertia ratio is too large; Too weak rigidity of
mechanism

Err-1 Failure to search for optimal gain

(1) Overtravel/alarm occurs during

self-tuning alarm before self-tuning

Err-2 @Exterpal c'ommand . Please make sure that the setting process is not
tuning/vibration suppression mode: disabled

servo off enable during tuning

Please make sure that there is no overtravel and

Err-3 Non-position control mode Please auto-tune in position mode
Err-4 Not turn off the adaptive function | Please modify P2-01.0 to 0 before self tuning
Err-7 Driver alarm in auto-tuning process | Drive alarm
Positioning  Completion  Signal ) o
Err-8 o Command interval time is too short
Instability

9.7.4 Vibration suppression (PC software)

1. Open XinJeServo software, click mechanical properties.
2. Click measure

Parameter Mechanical Properti... X
= Open) Bsavets)

.

12 T T T

08 +

p.:
X o6+
= -
Measure
04N Condition Noda
Reasioe dats SRS I () speed connand Current feedback
2 Sampling Interval s = ~
B ®) Speed conmand Speed feedback
Signal Unit Speed (rpa) ~
o 0.0 ) U}Z Start Freguency(hz) ‘C Operation and Status
Stop Frequency Chz) 1000 : -
12 Enabl
' Signal Amplitude(rpa) MO0 03 5 *
Total Time(ms) 1024
10

3.Set the measure conditions, then click execute;
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Measure X
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5. Set the filter width (to see resonance frequencies clearly), find the resonance frequency;
6. Notch parameters need to be set manually. Refer to 9.7.7 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
9.7.7 notch filter.

9.7.6 Vibration suppression(easy 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:



Set torque Wait for enable

———— — Long press —_ Press — — Long press _—
e [ | et | ||| [ENTER |
_ _ Iz 1 _ | .
Find frequency Press
Write in successful successful ENTER

ong press ENTE |— _l |_| |_ _l Press INC/DEC
RN _WHF_

The operation steps are described as follows:
1. FO-12, long press [ENTER] to enter quick FFT function, it will show “E_FFt”.

Enable status

2. Press [ENTER] to enter torque setting interface, it will show the current setting torque, which is the value of
P6-89. Press [INC], [DEC] to increase or decrease torque command. When increasing the torque command, it is
recommended to increase it a little bit to avoid severe vibration of the equipment.

3. After setting the torque command, long press [ENTER] , enter “read to enable” status, it will show ‘F”.

4. Press [ENTER] , enable, it will show “..run”

L

5. Press [INC], [DEC] to run forward or reverse and find the resonance frequency. “E_FFt” will shining on the

9

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 [INC] , [DEC] can find the resonance frequency again. If the
resonance frequency is found, long press [ ENTER ] 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 or exit.



9.7.7 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

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.

TUP2e0 e
control control
Torque F 77777777777777777777777777777777777777777777777777
instruction . i Torque
before | First ! | instruction
filler = | 1omue notch | ‘ ' after filter
| command { filter N% | P !
filter P2-71 P2-83 | !
P2-35 P2-72 P2-84
P2-73 P2-85
. 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 Anii A
- n.0ooo nytime t once
n.looo Third notch on Yy
P2.70 n.ooo0 Fourth notch off 0 At A
- n.ooo nytime t once
n.oool Fourth notch on y




n.0o0o Fifth notch off .
noolo Fifth notch on n.0o0o Anytime At once
Parameter Meaning Defgult Unit Range Modify | Effective
setting
P2-71 First notch frequency 5000 Hz 50~5000 | Anytime | At once
P2-72 First notch attenuation 70 0.1dB | 50~1000 | Anytime | At once
P2-73 First notch bandwidth 0 Hz 0~1000 | Anytime | Atonce
P2-74 Second notch frequency 5000 Hz 50~5000 | Anytime | At once
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 | At once
P2-78 Third notch attenuation 70 0.1dB | 50~1000 | Anytime | At once
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 | At once
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. Refer to 9.5 Manual adjustment for its specific function.

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 p(.)s1t.1on1ng n.0oo3 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.ooo?2 Fast positioning n.ooo3 Anytime At once
n.ooo3 Fast positioning(control overshoot)
Model loop function
Parameter Meaning Defqult Modify Effective
setting
n.0oo0 Model loop turn off .
P2-47 n.oool Model loop turn on n.0oo0 Anytime Atonce

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
feedback

Speed instruction

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: Running jitter,

slow response

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.0og0 Turn off d}sturbance observer o000 Servo bb At once
n.oool Turn on disturbance observer
Parameter Meaning Defgiult Unit Setting Modify Effective
setting range
Disturb
P2-41 isturbance 85 % 0~100 | Anytime | Atonce
observer gain
9.8.3 Gain adjust parameters
Parameter Meaning Defa.lult 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(;clljle first velocity ~=71P0-3183 0.01lms | 15~51200 bb At once
First position loop <=20P7:300 Servo
P1-02 sain ~=71P0-200 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 | SO At once
integral constant bb
P1-07 Second position loop 200 0.1s | 10~20000 | SCrvO At once
gain bb

Note: Version 3770 and later added a second set of gain adjustments.




9.8.4 Gain switch

Note: the gain switching function is supported in version 3770 and later.
Default
setting

Parameter Meaning Modify Effective

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.ooXo: Gain switching condition
selection

0- First gain fixed

1- Switching by external SI

P1-14 terminals 0 Servo bb At once

2- Large torque command

3- Large speed command

4 - Speed command changes greatly

5 - [Reserved] - fixed as the first

gain

6 - Large position deviation

7 - Position command

8 - Positioning completed

9 - Large actual speed

A - Position command + actual

speed

P1-15 Gain switching waiting time 5 Servo bb At once

P1-16 Gain switching level threshold 50 Servo bb At once

P1-17 Hysteresis of gain switching level 30

threshold

P1-18 Position loop gain switching time 2 Servo bb At once

n.ooo0

n.oool

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 "<~ — H
Switching level threshold \\\ ]
y L
o Y

(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

The first
gain fixed

Invalid

Invalid

Invalid

Terminal
switching

Terminal

signal \ ON
Waiting

Ot <35 orF
S =

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

Torque 3
command Waiting

¥ e

first first firs

second t

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 \
ysteﬁls ¥—\ﬂﬂiﬁ i
A — l I#m
1eve_1v4 /‘[ N _H—
- e

first [

Waiting
H

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

Actual

speed \

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

command\
Hysteresis

_‘ —
level“4 4______1
A | Excessive gain | | r
P

second first

Hysteresis

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

Invalid

Valid
(rpm)

Valid
(rpm)




Gain switching condition

Related parameters

command reaches (level +

hysteresis) [RPM], the gain

completely changes to the
second gain.

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

\
\
\
1
\

first | second

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
(Encoder
unit)

Valid
(Encod
er unit)

Valid

Position
command

Position

command \

Waiting
time |

>

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 |

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

Valid Invalid Invalid




Gain switching condition

Related parameters

positioning  completion
detection mode according
to P5-01.

Actual
speed

Speed

Threshold  feedback .
hysteresis ngng Threshold
v | 1HMe | s teresis

Level A
lhresholi' 4

o

second [™ 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

First gain pulses

when static

Second gain
when action

Second gain
when stable

T | Actual speed | < (switching level- ‘

switching delay) | Actual speed | <
Switching level v

Near rest
| Actual speed | <(switching level- only speed
Switching delay) integral second
ain/
Other first gain

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)




9.9 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 9.8.2 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 15;1;1;21 Description Reasons Solutions
L EEEEL (D) The power supply (D) 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 . .
) 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 | B-014 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 | Eo17 Pyocessor Running Program damage Please contact the agent or the
Timeout manufacturer
o | E019 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 ping output trigger channel or | Check that the settings are correct
setting error o
02 data monitoring channel
(1) If it is single-phase 220V power
Low voltage 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 bower | ~ 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 UO0-05, 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 mput 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 is 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
Overspeed (actual P3-21/P3-22 was reduced.
spee dp> (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. .
speed 1 (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 “T0 | three-phase wrong wirin ower line are connected according to the
E-082 | position deviation P 5 & | 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
Analog Tref _— .
o Analog Zero Calibration | Please correct zero without analog
E-092 | Zero-Calibration #
. Operation Error voltage
Over limit
09 Analog Vref
nalog Vret Analog Zero Calibration | Please correct zero without analog
E-093 | Zero-Calibration 3
. Operation Error voltage
Over limit
In position control, the (1) Observe whether the motor is
. blocked or not.
o difference between the . .
Position offset too | . . (2) Reducing the given speed of
E-100 given position and the .
large . position;
actual position exceeds - .
. (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 Uuvw (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
(4)High-speed  start-stop | the driver.
Eq13 |V phase current instantaneous alarm (3t 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 used to test the
condition. After clearing the errors, the
driver should be re-energized.
16 E-161 | Driver thermal | Overload, the actual | Increase the capacity of drivers and




Alarm

Type code Description Reasons Solutions
power overload operating torque exceeds | motors. Extend the acceleration and
the rated torque, and | deceleration time and reduce the load.
continuous operation for | Monitor the U-00, whether it is running
a long time. (Monitor | over speed.
U0-02 to check the actual
operating torque. If the
motor is in normal
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 ¢ | 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 mofor It is suggested to use servo BK signal to
brake is not opened control the brgke lock. If it is not 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 shaft.
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
. operation, F1-00 jog run can not rotate
failure .
uniformly;
Replace the new driver or motor
Anti-blocking (1.) Eli.minate the factors of mechanical
distortion. Reduce load
alarm hi . (2) Measure the voltage of the brake
Judging that the (1) Machinery is terminal and determine the opening of
current motor impacted, suddenly the brake:
output torque 15 Zf;ﬁiltl:;heawer and It is suggested to use servo BK brake
E-165 %ge_aztge/rlgl?;g @) Wher’l the brake of the signal to control the br'flke lock. If it .is
i . not servo control, attention must be paid
(internal motor is not opened, the to the timing of brake opening and
forward/reverse motor moves;

torque limit), and
the time reaches
P0-74 (unit ms),
and the speed is

(3) The parameter setting
is unreasonable.

motor action.

(3) Monitor the actual output torque
range of U0-02 and check whether the
setting of P3-28/29 torque limit is
reasonable. (After version 3760, the




Alarm

Type code Description Reasons Solutions
lower than P0-75 output torque limit setting parameters of
(unit 1 rpm). anti locked rotor alarm are P3-38 and
P3-39)
High Voltage Fluctuation .
in Power Grid Stable the input voltage
Selection of regenerative Rep lacement .Of higher — power
. . regenerative resistors (refer to chapter
resistance is too small 1.4.1)
Accelera‘Flon . . and Extending Acceleration and
deceleration time is too . .
Deceleration Time
short
Regenerative The AC gear of the multimeter measures
20 E-200 | resistance the input value of the servo LN (R/S/T),
which is 220V £+ 10% of the normal
overload .
value. If the power supply voltage is
more than 220V+10% (380V+10%),
Hardware damage check the power supp.ly 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 : .
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
2 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
machine type of equipment with large
interference
The received encoder
data is wrong and the
Too many CRC . . .
. number of errors exceeds | Encoder interfered, isolate interference
E-221 | errors in encoder .
- the value in encoder error | source
communication .
retry number register
P0-56
Absolute value Please replace the battery while keepmg
. the power supply ON of the servo driver
servo encoder Battery Voltage in Battery in order to avoid the error of encoder
E-222 battery low Box of Encoder cable is

voltage alarm (can
shield this alarm)

less than 2.75V

position information. Battery
specification: No.5 battery, 3.6V (model
CP-B-BATT, CPT-B-BATT)




Alarm

Type code Description Reasons Solutions
(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
Power on alarm for new lead to the 'loss. of the current position of
machine 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 1is 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 (2) Power off and power on again (the
E-223 | of absolute value | Abnormal power on of driver panel shall be completely off). If
servo encoder main control chip of the alaf,rm cannot be reIIr)loveg ) )
. , 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
Power on encoder | problem of the encoder In the case of no battery, unplugging the
E-227 | multi turn signal | itself, or the power o
data error supply of the encoder is encoder cable may cause this alarm.
unstable
Absolute value The rpotor runs in one | (1) Set Fl—06. = 1, clear the absolute
£-228 | 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
Encoder electrical | gets wrong data during | (1) Check whether the three phases of the
£-229 angle zero position | control calculation due to | power line are connected according to the
deviation the large electrical angle | phase sequence of UVW
protection deviation used for | (2) Check the encoder zero position.

control, which may cause
the motor to gallop and
cause the electrical angle
zero position deviation
alarm if it cannot work




Alarm

Type code Description Reasons Solutions
normally .
(1) Restart driver
(1) The number of | (2) Check the arrangement of
- .| consecutive errors in | transmission cables to ensure that the
Timing error in .
. encoder data update | strong and weak current are wired
E-240 | fetching encoder .
osition data sequence '1s greater than | separately.
p the value in P0-68 (3) High current equipment is supplied
(2) CPU timer fluctuates | separately.
24 (4) The grounding is good.
The received encoder © (.:h?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
P0-56 separately.
(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 . . X
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) EXCGSSIV? 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 braking | L0 >0
. & & (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 cessive 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.e used t.o.gether,
73 E-280 motor parameters | EEPROM failed read the alarm shielding position of
p motor parameters through P0-53, and set
the motor code of P0-33 correctly
E-281 | Error writing data | Request to write | On the premise that the driver and motor




Alarm

Type code Description Reasons Solutions
to encoder | EEPROM failed are matched and can be used together,
EEPROM read the alarm shielding position of
motor parameters through P0-53, and set
the motor code of P0-33 correctly
Power mismatch . . Match the correct motor and driver, and
E-310 | between driver gggl\lyarsnz,igrw driver with use it after setting the PO-33 motor code
and motor correctly
ZZ}(;ZH ﬂl.lse mr(::; On the premise that the driver and motor
automatically. the are matched and can be used together,
E-311 motor aramye:ter s Motor code not set read the alarm shielding position of
0. an dp the driver motor parameters through P0-53, and set
Pb-3 320 the motor code of P0-33 correctly
On the premise that the driver and motor
Reading motor are matched and can be used together,
E-312 | parameter is \I::rr?lercl :fggn failed CRC 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
31 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
E-314 rlt/(l)(:tor COdemi?ss 5;2?3? I higlllljrrd\icvlilarz Contact the manufacturer's technical
software version driver firmware version support to update the driver firmware
ZZ}(;ZH ﬂl.lse mroet:; On the premise that the driver and motor
automatically. the are matched and can be used together,
E-315 motor aramye:ter s Read the motor code is 0 | read the alarm shielding position of
0. an dp the driver motor parameters through P0-53, and set
Pb-3 340 the motor code of P0-33 correctly
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 to
E-316 error is inconsistent with the | 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 emercenc from other drivers connected to the SI
32 E-320 alarm & alarm function geney input terminal of the driver, and
prioritize  processing  this  alarm.

Correctly setting parameters P5-68




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
| M { EC_SDORD K0 H3100 K0 DO D2 M0 }—{

Read the value in slave object dictionary 0x3100: 00 (current alarm code) with station number 0 to register DO.
(Refer to XDHXLH 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 M | EC_SDOWR K0 H4000 K0 D0 K2 D2 M0 }—{

When an alarm occurs, write 1 to DO to clear the alarm.
(Refer to XDHXLH motion control manual for the specific use of this instruction)




11 Applications

11.1 XINJE XG2/XDH and DS5C1 Ethercat communication

11.1.1 System configuration

Name Model Quantity Note
Software Xinje PLC software 1
Xinje servo DS5CI1-20P4-PTA |
Cable JC-CA-3 some Connect servo and PC

11.1.2 System topology

Local extension 10

EtherCAT

-

2l

«

- ) )

4 y y

€ g € N N
4 ] ]

The DS5C1 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 | Bxpert process data ] Launch parameters ]700 Mapping | COE-Q'h'] E&:Regr‘

Master

PLC Master Offset time/{us): 500 E FuncMappingNum: 0 _-—::

Slave -

— Station|D:0 XINJE-DS5C1 CoE Drive Re... SM Watchdog: FuncModeue: | Servo Module i

 Savemomaton | | it |

State Machine
Current State
R dsiate |

Emor Message

Read || Wie || Acwate || ok || Cancel

(2) 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 >
¢ Scan General Expert processdata  Launch parameters 10 Mapping COE-Online  ESC Reg
Master SyncManager * PDO list

PLC Master M Size Type Index Size Name ew Sign 5M

4 FWPDO Mapping

Slave #1601 60 2nd RxPDO Mapping
— Station|D:0 XINJE-DS5C1 CoE Drive Re.. #1602 60 3rd RxPDO Mapping
#1603 40 4th RxPDO Mapping
#x1ald 130 1st TePDO Mapping &
not over 32 bytes #lall 120 2nd TxPDO Mapping
) H1al2 12.0 3rd TxPDO Mapping
E00 Rasknd w1a03 120 4th TxPDO Mapping
(mEAL 2 R select 1600~1603
[1 #1601
[ #1602
[ #1603
* PDO:|Add Edit Delete Moveup Move down I
Index:Subldx Size Offset Mame Type
x6040:00 20 00 Control Word UINT
HB07A:00 40 20 TargetPosition DINT
#6OFF:00 40 60 Target\Velocity DINT
Hx6071:00 20 10.0 Tanget Torque INT
#x6060:00 10 12.0 ModeOfOperation SINT

[+X default PDO list, including basic operation parameters, can
add or delete as your needs

|hmort|‘Emoﬁ||Read||ere ||Ad.i|rate|| 0K ||Cance||




EthercatConfig ¥

¢ Scan General Expert process data  |aunch parameters 10 Mapping  COE-Online  ESC Reg
Master SyncManager PDO list
PLC Master ) Size Type Index Size Name Sign 5M
0 MBoxOut #1600 130 1st RxPDO Mappujlg 2

Slave 1 MBoxin #1601 60 2nd RxPDO Mapp.mg
— Station|D:0 XINJE-DS5C1 CoE Drive Re.. 2 120 Outputs #1602 60 3rd RxPDO Mapping

#1603 40 4th RxPDO Mapping

13.0 ) Mapping _

#dall 120 2nd TxPDO Mapping & S [Za V]
H1al2 12.0 3rd TxPDO Mapping

E00 Rasknd i w1a03 120 4th TxPDO Mapping

[ #a1al

[ #«1a02

[ #x1a03

: PDO: |Add Edit Delete Moveup Move down

Index:Subldx Size Offset Mame Type
#x6041:00 20 00 Status Word UINT
ix6064:00 40 20 ActualPosition DINT
Hx606C:00 40 60 Welocity actual value DINT
Hx6077:00 20 10.0 Actual Torque INT
#46061:00 10 120 ModeCfOperationDis...  SINT

[+ X default PDO list, including basic operation parameters, can
add or delete as your needs

|lrnporlHEmort||Read ||Write ||.ﬂd.i|rate|| 0K ||Cance||

(3) Confirm 6060h value is 8 in [ Lauch parameters] .

Scan | General | Expert process data | Launch parameters |10 Mapping | COEOnline | ESC Reg|
Masier Add Edit Delete Moveup Move down g 6060=8 is CSP mode
PLC Master Row hdexebindex  Name VV Bislen.. Emr>ed Emor>jump Netrow  Neles
1 #¢6060:00 Modes of operation 8 8 O O 0 Op mode
= 2 #60C201 Interpolation time period 100 8 O O 0 Interpolation time period
— Station|D:0 XINJE-DS5C1 CoE Drive Re... 1 e 0 ey O

Interpolation time index -5 8 O O
\ 60C2 value means 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 parameters, other parameters can be added as required.

Read | Wite || Adwae | oK || Cancel

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.



e —

Scan | | General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

Master Address The starting address can be modified

PLC Mater indexSubltx  Name Address T Btlengh  Vake

Save - #x6040:00 Control Word HD10000 UINT 16

— Station|D:0 XINJE-DSSC1 CoE Drive R | | | T607A00  TagetPostion Ho e ! s
F-#BOFF00  TametVelocty HD10004 DINT 32
G-#G07100  TargetTorque HD10006 INT 16
W-#6060.00  ModeOfOperation HD10008 SINT 8
604100 Status Word HD10010 UINT 16
G-#E06400  ActualPostion HD10012 DINT &)
G HE0ECD0  Velocty actual value HD10014 DINT 2
- #x6077:00 ActualTorque HD10016 INT 16
G-#6061:00  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 | Actvae [ 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.

(7) Confirm that the instruction channel (SFD8001+300*N) in the axis configuration parameters is Ethercat
(register value is 0).

Project LS PLCT - Ladder )} Axis ¢ ion |

ﬁ XJBasicMotionControlGroupD » | [ . .
§ UserLibrary - The number of axes shown |1 i-l Read Write System Settings

HOME Back to the
E Fnchan i erary Basic configuration Unitconversion Mode parameter Probe settings ZRM back to the originalmi S Advance
Default Library S
Config Block — Shatt type Command channel | |EthercaT v
5} uence Block
b o remvosmare o |
B Free Monitor Encoder input port H5CD ~
[5, Data Monitor
[ SetReg In Value v Detaied seftincs
..[7 Function Version Switch
4 L{TEJ PLE Config Automatic mapping
-] YO Function name Process data b
Password
PLC Serial Port [=- Output (controller to device)
.| Ethernet — Control Word unassigned
@ Pulse —Target Position unassigned
. "E Module
EI 8D —Target Velocity unassigned
L E|,, ED —Target Torgue unassigned
m 4GBOX —Max Motor Speed unassigned
LE ] WBOX
% SystemConfig —Modes of operation unassigned
24 PLC Communication ~— Position Offset unassigned
g
ElEzi Ethernetip =+ Input (device to controller)
i..Jigf] EipScanner
E‘ EipAdapter — Status Word unassigned
E‘ EipExplicit —Actual Position unassigned
0 WodbusTep I Actual Velocity unassigned
.00} EthercatMaster
i — Actual Torgue unassigned
— Modes of operation Display unassigned
I — Digital inputs unassigned w
Fig Auds group configuration 7 >
..(&, CAM

T

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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+  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] Setto 9 -

(D) Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.




Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re...

Offset timefus):

SM Watchdog:

| General | Expert process data | Launch parameters | 0 Mapping | COE-Oniine | ESC Reg

FuncMappingNum: 0 u-g-

Servo

;

FuncModeule:

Read

 Wie || Agwate || 0K || Cancel

() 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
PLC Master

Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re..

General Expert process data

SyncManager

Launch parameters

SM Size

3 13.0

not over 32 bytes

PDO Assign

(EEAET 2 X select 1600~1603
[ #1601
[ #1602
[ #«1603

10 Mapping COE-Onine ESC Reg
¢ PDO list
Index Size Name em
1601 2nd RxPDO Mapping
1602 3rd RxPDO Mapping
#1603 4th RxPDO Mapping
#1a00 130 1st TxPDO Mapping
H#x1al1 12.0 2nd TxPDO Mapping
#1al2 120 3rd TxPDO Mapping
#x1a03 120 4th TxPDO Mapping

© PDO:|Add Edit Delete Moveup Move down

Index:Subldx Size Offset Name
#x6040:00 20 00 Control Word
H#x607A:00 40 20 TargetPosition
#<60FF:00 40 6.0 TargetVelocity
#x6071:00 20 10.0 TargetTorque
#x6060:00 1.0 12.0 ModeCfCperation

[4X default PDO list, including basic operation parameters, can

add or delete as your needs

Type
UINT
DINT
DINT
INT

SINT

== = N ) = ) =




EthercatConfig *
: Scan General Expert processdata  Launch parameters 10 Mapping COE-Online  ESC Reg
Master SyncManager * PDO fist
PLC Master ) Size Type Index Size Name Sign 5M
0 MBoxOut #1600 130 1st RxPDO Mapping 2
Slave B MBoxin #1601 60 2nd RxPDO Mapping
— StationID:0 XINJE-DS5C1 CoE Diive Re.. 5 120 Outputs #1602 60 3rd RxPDO Mapping
#1603 40 4th RxPDO Mapping
#lall 120 2nd TxPDO Mapping & S [Za V]
H1al2 12.0 3rd TxPDO Mapping
e not over 32 bytes
#x1a03 120 4th TxPDO Mapping
mRn. 2K select 1a00~1a03
[ #a1al
[ #«1a02
[ #x1a03
© PDO: |Add Edit Delete Moveup Move down
Index:Subldx Size Offset Mame Type
#x6041:00 20 00 Status Word UINT
ix6064:00 40 20 ActualPosition DINT
Hx606C:00 40 60 Welocity actual value DINT
Hx6077:00 20 10.0 Actual Torque INT
#46061:00 10 120 ModeCfOperationDis...  SINT

[+ X default PDO list, including basic operation parameters, can
add or delete as your needs

= = I T = ] =0

(3) Confirm 6060h value in [Launch parameters] is 9.

Scan | General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg
Master | Add Edit Delete Moveup Move down CSV mode
PLC Master Row Index: subindex Name Vah/ Btslen.. Emor->ext Emor->jump Nextrow Notes
1 #6060:00 Modes of operation 9 8 O O 0 Op mode
S 2 #60C201 Interpolation time period 1 8 O O 0 Interpolation time period
— Station|D:0 XINJE-DS5C1 CoE Drive Re... 1 BeIC22 iopddion Bmsador: |3 8 0O 0 0 tomalotion thos b3k

Read || Wie || Acwate || 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.



| Gma’d[&wﬁpmddﬂfbﬂﬁpmﬁm 10 Mapping COE-Q'imiESCHeg

Scan

Master
PLC Master

Slave

— Station|D:0 XINJE-DS5C1 CoE Drive Re...

Address The starting address can be modified

Index:Subldx

- #x6040:00
+- #607A:00
- #x60FF-00
G- #6071:00
G- #x6060:00
G- #x6041:00
+- #x6064:00
G- #x606C:00
B #x6077:00
- #6061:00

Name

Control Word
TargetPosition
TargetVelocity
Tanget Torque
ModeOfOperation
Status Word
ActualPosition
Velocity actual value
ActualTorque
ModeOfOperationDisplay

Address

HD10000
HD10002
HD10004
HD10006
HD10008
HD10010
HD10012
HD10014
HD10016
HD10018

Type Bit length Value
UINT 16
DINT 32
DINT 32
INT 16
SINT 8
UINT 16
DINT 32
DINT 32
INT 16
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 APWR HDD M1 KO
0 on

T ACVGVEL D400 FD450 W1 KO
L 1310 o an

HD4c0 EItfR e

PLCI-Se X
veEl] -~ | I R ke &Sl B TR BN BRE

=55 EE #A gt EE

@ Mo o] BIT fiz 43

@ mM30 OFF BIT fir BERE ST

@ HD400 131072 LREAL M= FAREE

@ HD10002 43601646 DINT |=E Station ID:0 #¢607A.:0, Target position

— @ HD10004 131072 DINT W/E Station ID:0,#x60FF:0 Target velocity
I—Q HD10008 ] INT B Station I0:0,#x60560:0 Modes of operation
i—. HD10014 130722 DINT frca Station ID:0 #x808C:0,Velocity actual value
l—. HO10012 43651122 DINT W= Station 1D:0 #x5064:0 Position actual value
@ SFD811 1 INT By B HIThEE : 0-EEE: 1A IR

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 | General Bq)eﬁpmmdda}hmﬁpnndnlb”mphulCDEO'h!E&:Reg‘
Master
PLC Master Offset timefus): 500 B L ‘:_ y
Slave - |
~— Station|D:0 XINJE-DS5C1 CoE Drive Re... SM Watchdog: FuncModeule: | Servo Module |
State Machine
Curent State
R dSate |
Emor Message

| Read || Wie || Acivate ok || Cancel

(2) Click [Expert process data]l — [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.




Goner| Bt ocss 64 | Lunch pamer | 0 Veppr | COErine | E5C P

SyncManager

SM Size Type

0 Mailbox ..
|

3

PDO Assign

#1600 click SM2, select 1600~1603
[] #1601 click SM3, select 1A00~1A03

L #1602 yora it select 1600, 1A00
] #1603

* PDO list
Size Name SM

--

&1601 60 &d R’CPDO Ma'.)phg present selected list

#1602 6.0 3rd RxPDO Mapping

#1603 40 4th RxPDO Mapping

#x1a00 130 1st TxPDO Mapping 3

#1ad1t 120 2nd TxPDO Mapping

#1a02 120 3rd TxPDO Mapping

#1a03 120 4h TxPDO Mapping

: PDO: Add Edit Delete Moveup Move down

Index:Subldx Size
#6040:00 20
Bx607A:00 40

40
2 0

Offset Name Type
0.0 Control Word UINT
20 TargetPosition DINT
60 TargetVelocty DINT
100 TargelTu'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] — [OK] . The parameters will take effect after

the activation is successful.




' General | Expert process data | Launch parameters | 10 Mapping  COE-Oniine | ESC Reg |

Address

Index:Subldx Name Address Type Bit length Value

- #x6040:00 Control Word HD10000 UINT 16

- #x607A:00 TargetPosition HD10002 DINT 32

+- Hx60FF-00 TargetVelocity HD10004 DINT 32

- #¢6071:00 Targel'!'o'ql.le HD10006 INT 15

._p—mﬁﬂﬁﬂ[!] HD10008 SINT
__

¥ W1 00 Stk W hedesL LT L Newly added PDO will be sorted
-?- #x6064:00 ActualPosition HD10012 DINT 32 automatically, and 10 mapping
- #x606C.00 Velocity actual value HD10014 DINT 32  will be allocated in order

- #x6077:00 ActualTorque HD10016 INT 16

- #x6061:00 ModeOfOperation Display HD10018 SINT 8

click write and activate to make the parameters effective

st | wae | [sevme |06 ]| comce

(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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— @ M40 OFF BIT fiz JHBEIEIETT

@ HDS00 =0 LREAL M= AR

|—-. HO1 0020 10 DINT = Station ID:0 #<6080:0 Max motor speed

@ HD10002 3150934 DINT = Station ID:0,#x6074:0 TargetPosition

—& HD10004 ] DINT W= Station ID:0,#xB0FF-0, TargetVelocity

— & HD10008 10 INT = Station ID:0,#:6060.0, Mode O fOperation

— & HD10014 21816 DINT W= Station ID:0,#x606C.0 Velocity actual value

— @ HD10012 3150939 DINT = Station ID:0,#x6064:0,ActualPosition

!—0 SFD&1 1 INT B= izzhiefiThis: o-EERE: 1A R E:

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 eI(labled ) ) )
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

Offset timefus): 500 + FuncMappinghum: 0 e

Slave

— Station|D:0 XINJE-DS5C1 CoE Drive Re...

SM Watchdog: FuncModewle: | SevoModue |

Slave Information

State Machine

Curent State
Requested State
Emor Message

Write Activate oK

(3 [Expert process data]l — [PDO list] select 1600, 1A00, add 6098h in 1600.



General | Bxpet process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

S © PDO list
S Size Tl Index Size Name Sign SM
: = I N T N PR
1 Mallbox | &1601 60 2nd RxPDO Mapping
[2 140 [Oupust | et p R etk
3 130 Input #1603 40 4th RxPDO Mapping
#1200 130 1st TxPDO Mapping 3
#&1a01 120 2nd TxPDO Mapping
PDO Assign #&1a02 120 3d TxPDO Mapping
prares #1a03 120 #h TxPDO Mapping
[ #1601
[ m1e02
[J #1603 ‘ PDO: Add Edit Delete Moveup Move down
Index:Subldx Size Offset Name Type
H6040:00 20 00 Control Word UINT
#x607A:00 40 20 TargetPostion DINT
BEOFFO0 40 60 Target Velociy DINT
#x6071:00 20 10.0 Target Torque INT
#x6060:00 1.0 120 ModeQfOperation SINT
609600

PDO add 6098h, to modify the homing mode

[ remt | [ wae | [ e | [0k ] [ o |

(4) Confirm 6060h value in [ Launch parameters] is 6.

| General | Expertprocess data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

- Add Edit Delete Moveup Move down Vi homing mode
Row indexsubindex  Name Vah/ Btskn.  Emor>exdt Emrojump Netrow Notes
1 #x6060:00 Modes of operation £ 8 Il 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

é’—!‘kﬁﬂﬂ -00 Targd'l'orq.le HD10006 INT 16

¢mensnm HD10008 SINT
T e N T N T O S

L,,— mso-u 0 Status Word HD10010 UINT Newly added PDO will be
45606400 ActualPostion HD10012 DINT 32

F-#606C00  Velocty actual value HD10014 DINT 2 sorted automatically, and
d-#607700  ActualTorque HD10016 INT 16 10 mapping will be
4-#%6061.00  ModeOiOperationDisplay HD10018 SINT 8

allocated in order

| Read || Wite || Actvae || OK || Cance

(7) After the activation is completed, the slave station state machine (SD8021) will be from 1 — 2 — 4 — 8, 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 I Expert process data | Launch parameters Ii thp'ng“ COE-Online ESCReg

Advanced options
Index:Sublndex  Name Fag Value Communication emor message o
- #x6091:00 Gear ratio ro >2¢
+- #x6092:00 Feed constant o »2<
6098 ing ™w this function is not supported offline
ro >2¢
Spood dsngwoochforowtch  —Im | |ehunclonsnoeppotedoioe |
- Speed during search for zero ™ this function is not supported offline
— #x609A:00 Homing acceleration ™ this function is not supported offline
— #x60A3:00 Profile jerk use ™ this function is not supported offline
+- b0A4.00 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
R oo o 505591 bomggh 78 s e oo
— 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 offiine
{-~#x60BA00  Touch Probe Pos1 Pos Value ro modified on COE interface  thjs function is not supported offiine
- #6G0BB00  Touch Probe Pos1 Neg Value - fgﬁgi{:a can be added 10y nction is not supported offine
— #x60BC:00 Touch Probe Pos2 Pos Value o i this function is not supported offline
+—#x60BD:00 Touch Probe Pos2 Neg Value ro this function is not supported offline
#60C0:00 Interpolation sub mode select ™w this function is not supported offline
+- #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 o

Read || Wie || Adivae || OK ||

(9) Set the homing mode (6098h).
This setting range is 1-37 (currently supports methods 1-14, 17-30, 33, 34, 35, 37) (versions before 3791).
This setting range is -2~37 (currently supports methods -2~14, 17~30, 33, 34, 35, 37) (3791 and later versions).

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

Scan

Master
FLC Master

Slave
— Station|D:0 XINJE-DS5C1 CoE Drive Re..

General  Expert process data  Launch parameters 10 Mapping  COE-Online  ESC Reg

Expert Corfig: 1 |0 2

Offset time(us):

5M Watchdog

Slave Information Init

State Machine

ComortSiate [ ]
Requestedsate [ |

Emor Message

Import

Export

FuncMappingMum: |0 =

FuncModeule

Read

User Define ~

set to user define

Wite Activate

X

(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 |

#1600 click SM2, select 1600~1603
[] #1601 click SM3, select 1A00~1A03

: Sean |
a— * PDO list
PLC Master Size
Slave mem [ o
~— StationlD:0 XINJE-DSSC1 CoE Drive Re... #1602 60
#1603 40
#1200 130
#1201 120
PDO Assign #1302 120
#1203 120

nd RxPDO Ma:png
3rd RxPDO Mapping
4&h RxPDO Mapping
1st TxPDO Mapping

2nd TxPDO Mapping
3d TxPDO Mapping
4h TxPDO Mapping

SM

present
selected |ist\
3

[J #1602 default select 1600, 1A00
[ #1603

: PDO: Add Edit Delete Moveup Move down

#6040:00
#x607A:00
#x60FF:00
#6071:00
#6060:00

Index:Subldx

Size
20
40
40
20
1.0

Offset
0.0
20
6.0
100
120

Name

Control Word
TargetPosition
TargetVelocity
Target Torque
ModeOfOperation

Type
UINT
DINT
DINT
INT

SINT

The default configuration contains the parameters required for
basic operation. If there are other requirements, click Add.

Read | | | [ pcwats || ok || Cwed |

(3) Confirm 6060h value [launch parameters]) is 1.

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 || wWre || Acvate | OK || Cancel

(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).



= =y
EY STHESE Sihes TOMAN cop-online ESCERRER
HHERR
Fil: F&3l  EW Huhik Ea il fute #iE
l?_l—ﬂxGD?A:DD TargetPosition Hoioooz IIKT 3z B3700000
.le-ﬂxtSDGD:DD ModeOf0peration HO10003 SIHT g 1
L*:}-ﬂxﬁﬂﬁl oo Profile velocity Hoioozz VDIRT 32 131072
¢H@x6083:00 Frofile acceleration HO10024 UDINT 32 1310720
f_;*I-J—RXGDS‘l:DD Frofile deceleration HD10026 UDINT 32 1310720
_’Jﬁ—ﬂxGD?F:DD Max profile velocity HD100Z8 VDIHT 32 BEE35
¢r—-ﬂx6041 0o Status Word Hoiooio IKT 16 4663
5;-_"—8#)(6064100 ActualPosition Hoiooiz IIKT 3z B4328266
L#_FRXGDGC:DD Velocity actual value HD10O14 DINT 32 BEOZ3
#IJ'“XGD??:DD ActualTorque Hoi00i6 IHT 16 36
- xA0E1 00 ModeOflperationDizplay HD10018 SINT g 1
SAEE BAEE EIZER RS e HIH
PLC1-EEEF
e - BN S fike 2FEHR: B M BN BR
k= wiFE @A M= EE
l—ﬁ HO1 0000 55 INT = Station ID:0,%x5040:0, Control ...
—® HD10002 53700000 DINT 9= Station ID:0,#x6074A:0 Target...
|—# HD10014 65003 DINT 9= Station ID:0,#xB06C: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%
RXPDOJ[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?
RXPDOJ[0x60C5] Max acceleration Command unit /s?
RXPDO[0x60C6] Max deceleration Command unit /s?
RXPDO[0x606D] Velocity window Command unit /s
RXPDO[0x606E] Velocity window time ms
RXPDOJ[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 Genera  Expert processdata  Launch parameters 10 Mapping  COE-Online  ESC Reg
Master )
FLC Master Expert Carfig: | 0 = FuncMappingMum: |0 =3
Offset time(us):
Slave
— Station|D:0 XINJE-DS5CT CoE Drive Re..
5M Watchdog FuncModeule User De:ﬂr_w Ak
set to user define
Slave Information Init
State Machine

Gttt [
T

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|

: PDO list
I T T S N
mem 6.0 Zhd FbcPDO Mappng
#1602 60 3rd RxPDO Mapping
#1603 40 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 3rd TxPDO Mapping
k1600 #1a03 120 4th TxPDO Mapping
[] #1601
[ #1602
[] #1603 ‘ PDO: Add Edit Delete Moveup Move down

Index:Subldx Size

#x607A:00 Taiget!’oaﬁm

#x60FF:00 4,0 6,0 TargetVelocity DINT

#x6060:00 1.0 100 Mode{OfOperation SINT

#6098:00 1.0 1.0 Homing method SINT

#x6072:00 20 120 Max torque UINT

#x6080:00 40 14.0 Max motor speed UDINT
#x607F:00 40 180 Max profile velocity UDINT

In addition to the default configuration, add other parameters as required

| Read || Wit || Acwste |[ OK || cancd |
(3) Confirm the 6060h value in [ Lanuch parameter] is 3.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|

‘ Add Edit Delete Move up Move down ’ PV mode
Row  Index: subindex Name Value Emor -> exit Emor->jump Nextrow Notes
060,00 Modes o operaton -:--:-- 0 mode
Z B60C2:01 Interpolation time pedod 100 8 Interpolation time period
3 #x60C2:02 Interpolation time index -5 3 [:| D n Interpolation time indax

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

| Read || vite || ot [[ OK || Cocd |




(@) [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-Online | ESC Reg

Address | The starting address can be customized and modified

Indes: Subdx
- #x6040:00
+- #x607A:00
- Hx60FF-00

Name

Control Word

Tanget Position
Target Velocity
Target Torque
ModeOfOperation

Status Word

ActualPosttion

Velocity actual value
Actual Torque
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

“"aBs"aRKEa

Value

and activate to make the settings effective

Read

Wiite

Activate

T..

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).

= LITHSHHE  Sahsdr I COE-Online ESCETEER

HhEE

Z=5|: 7R3l = bt % fiz #ig
[E-#f040 00 Contrel Werd HO10000 UIHT 16 15
[e-#B07A 00 TargetPosition HOoioooz IIHT 3z o
[E-#B060 00 Modelflperation HO10005 SINT g 3
[F-#x6081 :00 Frofile velocity HDio0z2 1DIHT 32 o
#8083 00 Profile acceleration HO10024 DIHT 32 131072
#6034 :00 Profile deceleration HD10026 UDINT 32 131072
[H-#x607F 100 Max profile velocity HD10028 VDIHT 32 131072
[t-#xG0FF : 00 Target velocity HO10030 DIIHT 3z 131072
[E-#xB071 00 Target torque HO10032 IHT 16 u]
#6041 :00 Status Yord HOo10010 UINT 16 1591
[e-#f064 00 ActualFPosition HOio0o012 DIIHT 3z 323176471
[e-#B06C : 00 Velocity actual value HOi0014 DIHT 3z 131039
[E-#B077 .00 ActualTorque HO10016 IHT 16 E5
[FH#x6061 ;00 ModeOflperationlisplay HD10018 SINT g 3




PLC1-BEHEF]

SETFEL] - | R0 BN Mk =k | R MR Bl BE
EF s EE R ERAHHEER s 2
@ HD10000 15 INT B Station ID:0 #x5040:0,Control ...
|—0 HD10012 315360395 DINT = Station ID:0 #x6064:0, Actual .
I—¢ HOY D014 130324 DINT W= Station ID:0,#x506C:0, Veloch...
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

Scan

General  Expert process data  Launch parameters 10 Mapping  COE-Online

Master
FLC Master

Expert Corfig: |

Slave

— Station|D:0 XINJE-DS5C1 CoE Drive Re..

Offset time(us):

SM Watchdog

Slave Information Init

State Machine
CoreriSge [ ]
RequestedSiate [ |
Emor Message

Import Export

X

ESC Reg

FuncMappingMum: |0

FuncModeule B

User Define

set to user define

Read Wite

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 Sign SM
0 R ist FxPDO Mapping 2
3 #1601 60 2nd RxPDO Mapping
— B
#1603 40 4th RxPDO Mapping
3 s excg;g 4 byttle?u #1200 130 1t TxPDO Mapping present selected list ~—3
#1301 120 2nd TxPDO Mapping
PDO Assign #1302 120 3rd TxPDO Mapping
51600 #1203 120 4th TxPDO Mapping
[] #160
[ #1602
[] #1602  PDO: Add Edit Delete Moveup Move down

Index:Subldx Size Offset Name

#x607A:00 Taiget?oshm

#xB60FF: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 ] [ e [ | [0 ] [ |

(3) Confirm 6060h value in [Launch parameter] is 4.
| General | Expett process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg|
- Add Edit Delete Moveup Move down ’ TQ mode

Row  Index: subindex Name Value Emor -> exit Emor->jump Nextrow  Notes

Modes of operation -:-:-
2 #60C2:.01 Interpolation time period 1 8 lrteupdd:m 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-Online | ESC Reg
Address | The starting address can be customized and modified

Index: Subldx
#- #x6040:00

HB07A:00
- #x60FF-00
- #x6071:00
- #x6060:00

#x6041:00
- #x6064:00
- #x606C-00
- #x6077-00
(- #6061:00

e B e s

-3

!

=

Name Address Type Bit length Value
Control Word HD10000 UINT 16
TargetPosition HD10002 DINT 32
Target Velocity HD10004 DINT 32
Tanget Torque HD10006 INT 16
ModeOfOperation HD10008 SINT 8
Status Word HD10010 UINT 16
ActualPosition HD10012 DINT 32
Velocity actual value HD10014 DINT 32
Actual Torque HD10016 INT 16
ModeOfOperationDisplay HD10018 SINT 8

After parameter configuration is completed, click write
and activate to make the settings effective

Read White Activate

(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)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).
PLCI-EmEtEs1

SRR ~
B

@ HD10000
@ HD10016
|—i HD10038
@ 10012
@ 10014

= R Mk =FEEE: | B TR Bl BRE

HiFE A BT ... s L
15 INT =l
41 INT =Sl
50 UDINT W=
38084204 DINT W=
132138 DINT W=

8) Probe function example (take DS5C1-20P4-PTA as an example)
Probe function related object

Station 100 #x6040:0,Control Word
Station ID:0,#=6077:0,ActuaTorgue
Station ID:0 #x8087.0 Torgue slope
Station ID:0 #x8064.0 ActualPosition
Station ID:0 #xB06C.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 | General Bq:eﬂpmdda]LmnﬁpnnetustMawhglCOE&h’EIHeg.
Master
PLC Master Offset timefus): o + FuncMappingNum: 0 +
Slave
— StationID:0 XINJE-DS5C1 CoE Drive Re... SM Watchdog: FuncModeule: Servo Module v
Slave Information [ Init ‘
State Machine
Current State
Requested State |
Emor Message

Resd || Wie | Aawme | OK Cancel

(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] — [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).



General | Expet process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg |

B * PDO list
Index  Size Name Sign SM
e e AGED [150 |1 FxPDO Mepping o]
#1601 60 2nd RxPDO Mapping
B1602 60 3rd RxPDO Mapping
B1603 40 &h RxPDO Mapping
#1200 130 1st TxPDO Mapping 3
120l 120 2nd TxPDO Mapping
PDO Assign Bc1a2 120 3d TPDO Mapping
g B1a03 120 &h TxPDO Mapping
TT w601
[ #1602
[ #1603 : PDO: Edit Delete Moveup Move down
IndexSublde  Sze Offiet  Name Type
G000 20 00 Control Word UINT
BGOTAD0 40 20 TargetPostion DINT
BGOFFO0 40 60 TargetVelocity DINT
07100 20 100 TargetTorque INT
1.0 12.0 ModeOfOperatio SINT
UINT

| General | Expert process data | Launch parameters | 10 Mapping | COE Oriine | ESC Reg

e : PDO list

SM Size Type Index  Size Name . Sign SM
5 #1600 150 1 PO Moppig 2

; . #1601 60 2nd RxPDO Mapping

51602 6.0 3d RxPDO Mapping

101 12, 2nd TxPDO Mapping
PDO Assign x1a02 i 3rd TxPDO Mapping

anl Bl el

[ #x1a01

[J #x1a02

[ #1503 : PDO: Edit Delete Moveup Move down
Index:Subldx  Size Offst  Name Type
1x6041:00 20 00 Status Word UINT
£6064:00 40 20 ActuslPosttion DINT
1x606C:00 40 60 Velocity actual value  DINT
#6077:00 20 100 ActualTorque INT
#6061:00 1.0 120 odeOfOperationDis... SINT
"HG0BA00 130 Touch Frobe Pos1 P.. [DINT
BXE0BCO0 40 17.0 Touch Probe Pos2P... DINT
£x6085:00 20 210 Touch Probe Status  UINT

| Read | Wre | Awvae || OK ||Cancd

(®) [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 Name Address Type Bit length Value

F- #x6040:00 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 HD 10008 SINT 8

#6B0BE00 | Touch Probe Funcion | HD 10020 [unT [16 I

£ Status Word HD10010 UINT 16 Newly added PDOS will be
ActualPosition HD10012 DINT 32 sorted automatically, and IO
Velocty actual value HD10014 DINT 2 mappings will be allocated in
ActualTorque HD10016 INT 1 o

- ModeOfOperationDisplay HD10018 SINT 8

- Bx60BA:00 Touch Probe Pos1 Pos Value HD10022 DINT 32

- #x60BC:00 Touch Probe Pos2 Pos Value HD10024 DINT 32

[+ #x6089:00 Touch Probe Status HD10026 UINT 16

click write and activate after parameter settings, to make the
settings effective

Read || Wite || Acwae ||| OK || Cancel

. ETEidREdE BEhEH COE-Online ESCEFiFes

MRS

Fal: ¥%31 B i e fite #iE
[E-#6040: 00 Control Word HO10000 UIHT 16 3]
[e-$#B07A: 00 TargetPozition HO10002 IIHT 3z —4
[t-#60FF 1 00 TargetVelocity HO10004 IIHT 32 1]
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(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 (60B8h
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 DS5C1

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 DS5C1-20P4-PTA 1
Network cable JC-CA-3 some For connection betwe_en
computer and servo driver

11.2.2 System topology

EtherCAT motion
bus

DS5C1 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 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:



NekBioiec l

? 0N

b Recent
4 Installed

4 Templates
b Other Project Types
b TwinCAT Measurement
TwinCAT PLC

NET Framework 45 -|Sort by: | Default

Search Installed O -

: TwinCAT XAE Projec... TwinCAT Projects

Type: TwinCAT Projects

TwinCAT XAE System Manager
Configuration

Samples
b Online
Click here t0 go online and find templates
Name: TwinCAT wendangtuli |
Location: [FATWINCAT -] | Browse.. |
Solution: | Create new solution =

Solution name: TwinCAT wend:

langtuli

[V Create directory for solution
[Coc Jrome

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.

ﬂ wendangtuli - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW

- |;B.%h.

PROJECT

&

L

Solution Explorer

Search Solution Explorer

R Solution ‘wendangtu
4 ol wendangtuli

b @l SYSTEM
= moTION

b &' Mappings

@ o-a &=

- 0 x
(1) switch to config
p-

li' (1 project)

Add New Item...

Ins

a

+.

0 Add Exsting Item...

Export EAP Config File

BUILD DEBUG TWINCAT

- - ‘ P Attach... -

Shift+Alt+A

oot isua] Stk

TWINSZ

[Build 4022.27 (Loaded -| - v B | B @ X & || ® 2. | [<Local> -

1 new I/O devices found

Solution Explorer ~ 1 x
| e-a &=
Search Solution Explorer [Cirl+;) P~

) Solution TwinCAT wendangtuli' (1 project)
4 il TWinCAT Projects
4 (] svsTEM
® License
b @ Real-Time
% Tasks
Sfz Routes.
i Type System
TcCOM Objects
MOTION
PLC
¥ sareTy
[ c++
4« Eio
4% Devices
B¢ Mappings

HINT: Not all types of devices can be found automatically

o] o

!

) Device 2 [EMhercAT] | PEAOZ B (T panCAT 1kl FCI Eihemet Adapter [Gigeb] | 0K

(2) scan

R

Scan

Paste

Paste with Links

Hlg

(L Corenl. |

[ Selectan |
[Unselect Al |

r

Append linked axis to:

 EtherCAT drive(s) added

@ NC - Configuration ]
1 CNC - Configuration

Cancel

==
[ Cancel ]

g

Microsoft Visual Studio

{0| Scan for boxes

| T—

[ 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 DS5C1 can be seen in the “Device”.



bl SYSTEM
4 MOTION
4 NC-Task 1 SAF
[Z1 NC-Task 1 SvB
’-, Image
[ Tables
Objects
4 Axes
| b Bk fois 1 |
PLC

4 &3 Device 2 (EtherCAT)

’E Image

*® Image-Info
2 SyncUnits
b [0 Inputs
b B Outputs
b @ InfoData
I b ] Drive 1 (XINJE-DS5-C CoE Drive) I
@’ Mappings

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
Solution Explorer Al TWINCA i ation MAIN

- |
@ eo-a| &= [General] Settings | Paraneter | Dynemics | Online | Functions | Coupling| Conpensation]

Search Solution Expl Cirl+;) £
sarthSolwon Bxplorer (Cu ) 3 [Link To I/0... I Drive | ((IHJE-DS5-C Cof Drive)
=

2] Solution TWINCATtest' (1 project) s 2 S i
4 Gl TWINCATtest 7 Select I/O Box/Terminal {'Axis 17 =
b | dll sySTEM = N Comment
4 MOTION 255 2L il
4 B NC-Task 1 SAF [tonc] i
[&1 NC-Task 1 5vB
% Image
[ Tables
[&] objects T
i @®
T |
» OFPic
[E sareTy
ﬁ C++
4 1o < m =
4 *Z Devices @ Urused
4 7 Device 2 (EtherCAT) @

2% Image
8 Image-Info F

=

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 configuration are completed normally.)

Solution Explorer Sl TWINCATtest = x Jif tion MAIN -
= re—
t|o-a| - Goneral | Settinga | Paranetor | Dymanic] Online ||fiisetions] Coupling] Conpensation]
Search Solution Explorer (Ctrl+3) P~ - s il [anl
[ Solution TWINCATEest' (1 project) \L ‘D foel Rt 1-0'092,5] s '“[ “3”‘3]
ag Distancs ] Actusl Yalocity: [mm/s] Sstpoint s
4 ull TWINCATeest i 0.0001 (-0.000, 0.008) -0, 0055 0. 0000
@ Override [#] Total / Control 8] Error
100.0000 % 0.00/ 0.00% 0 0a)
NC- Status (log. ) Status (phys. ) Enabling
[Z1 NC-Task 1 VB [ Ready [VIH0T Moving  [[|Coupled Mode [FlControlle [[Set

[]Calibrated [ |Mewing Fuw [T]In Target Pos. | Feed Pw
[[Has Tob [ClMeving Bw [In Pos. Range  [|Feed Br

Contreller Kv-Factor: [um/s/mn] Reference Velecity! [mn/=1
Y m_
2) | 2200 i
Target Position: [nn Target ¥elocity [mn/=1
0 3 [
AR 1 R
F1 2 F3 F4 F8 F9
4 % Devices
4 = Device 2 (EtherCAT)
2% Image

2% Image-Info

2 SyncUnits
Inputs

B Qutputs

& InfoData

v v e




(2)Click Set, manually check Controller, Feed Fw, Feed Bw and set Override(%), then click OK.

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) -0.0013 0. 0000
Override: 8] Total / Contrsl ] Error: = :
1000000 % 0,00/ 0.00 % 0 @00 Set Enabling
Status (log ) Status (phys ] Enabling =
lise = . pit L [¥] Contraller
| |Ready |V H0T Moving [FlCeupled Mode " |Controllef | Set - [V] Feed Fw
DCalibrated DMoving Fu |:|In Target Pos. DFeed Fw 7] Feed Bw E
[FlHas Tob  [Moving Bw [1In Pos. Range | |Feed Bw = el
Overde [%]
Controeller Kv—Factor:  [mm/s/mm] Reference Velocity: [mm/=]1 =L
1 M 2500 LI 100 All
Target Fosition: [mm] Target ¥elocity: [mm=]1
0 1 0
SRl | B
Fi| F2l| Fsl| F4 F8 | | Fo

(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 l Settings I Parameterl Dynamicsi Ornline ! Functionsl Couplingl Compensation|
= Satpoint [mm]
. -0.0020 ~0.0019
Lag Distance [mm] Actual Veloeity: [mmfs] Setpoint [nm /=]
0.0001  (-0.007, 0.006) 0.0031 0. 0000
Override: [%] Total / Control %] Errer:
100. 0000 % 0.00 / 0.00% 0 [0x0)
Status (phys. ) Tabling
[F1H0T Moving  [C]Coupled Mode [¥]Controlle: | Set
1 [IMoving F [[]In Target Pos.  |[V|Feed Fw
DMovlng Bw Dln Fos. Range @Feed Ew
Controller Ex—Factor: [mm = fmm] Reference Velocity: [mm=]
ﬂ 2200 i|
Target Fosition: [!'\m] Tar_g_et Velocity: [mm=]
0 i 0
——| = | #| ++ ® | =
Fi | F2| F3| F4 Fg | Fo

(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.

e e ] o ne: [l e |

Setpoint [mm]
-0.0019 -0.0018
Lag Diztance [mm] Aetusl Velocity: [mmf=] Setpoint [mm =]
0.0000 §-0.007, 0.008) 0. 00T 0. 0000
Override: [%] Total / Contral %] Error:
100. 0000 % 0.00/ 0.00% 0 (0x0)
Status (Log. ) Status (phys. ) Enabling
[V Ready @NUT Moving [[]Coupled Mode m_Controlle: Set
[[Jcalibrated [[IMoving Fx [7]TIn Target Fos. [Z]Feed Fw
[ Has Tob [TIMowing Bw [In Pos. Range [7]Feed Bw
Controller Ev—Factor:  [mm/s/mn] Reference Velocity: [mm/'=]
1 3 2200 i
Target Fosition: [mm] Target Velocity: [mm/ =]
5000 il 1000
Fil F2| F3| Fa F8 | F9

(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|

& Setpoint Lmn]
\ -0.0019
Lag Distance [mm] Actual Velocity: [mmfs] Setpoint [mm/=]

0.0001 (-0.007, 0.008) =0.0017 0. 0oo0
Override: [#] Total [ Contrel ] Error:

100. 0000 % 0.00 / 0.00 %

Status (logz. ) Status (phys. ) Enabling

[ Ready [Z190T Moving  [|Coupled Mode [V]Controlle: | Set
[[lcalitrated [|Moving Fw [T]In Tarzet Pos.  [/]Feed Fw

[ Has Job [TIMoving Bw [[]In Pos. Hange [¥]Feed Bw

Controller Ev—Factor:  [mm/=/mm] Reference Velocity: [mm/ =1

M 2200 Q

Target Position [mm] Target Velocity: [mm/=]
SRR ..l e
__| = | , | ++| - - | i
EINl BE2N FESH RER F8 || F9

Note: Refer to "TC3 training material V1.1.0" for more single axis debugging functions.

6) Control DS5C1 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.

Solution Explorer
@ o-a@| &=
Search Solution Explorer (Ctrl+;)

& Solution TWINCATtest' (1 project)
4 gl TWINCATtest
b [l SYSTEM
4 MOTION
4 [B] NC-Task 1 SAF
[B1 NC-Task 1 5vB
2% Image
[ Tables
Objects

4 e Axes

Add library...

Al TWINCATtest ® X Visualization

Generdt [Sestings

@ Twincar  Add Library

¥3.1 (Bu

Enter a string for a fulltext search in all libraries...
Verzioen

Engineer, | Library Company
Target :

Project

Copyrigh

http /iy

4 | POUs
b F] MAIN (PRG)
b [ VISUs
{3 GlobalTextList |
b G PlcTask (PlcTask)
95 Twincattesttmc

& Visualization Manager

b OF Twincattest Instance
[ saFeTY
@ C++
7]

-

Placeholders...

Library repository..

Beckhoff Automation GmbH

Tc2_MC2

m

Set to Effective Version Tc2_NC Beckhoff Automation GmbH
Set to Always Newest Version Tc3_MC2_AdvancedHoming Bedkhoff Automation GmbH -

¥ -

0Errors | & O Warnings

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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Search Solution Explorer (Ctrl+;) L~ 3
] Solution TWINCATtest' (1 project) - f
5
4 ol TWINCATtest
bl SYSTEM

4 MOTION
4 [&] NC-Task 1 SAF
[E NC-Task 1 5vB

2% Image
1 Tables
[&] Objects
4 = Axes
4 Bk Axis 1
b &, Enc
b a2l Drive
T Ctrl zz Jerk:= ,
b [ Inputs z3 BufferMode:= ,
b W Outputs 24 Options:= ,
Z5 Done=> ,
| Twincattest '_f B“S%":> g
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b [ External Types ; Ezﬁzz) rm: e
b [ References 20 ErrorID=> };
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TEm
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&9 visualization Description +

&7 GlobalTextList
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25 Twincattest.tmec
& visualization Manager
b Of Twincattest Instance

B swserv o -

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 B visualization MAIN® = X
v, 2 PROGRAM MAIN
-G & -
0] ‘ o-d| = = VAR
Search Solution Explorer (Ctrl+;) P~ 3 axis :axis_ref;
b =l Drive = f EDARR
lay Ctrl
3 Inputs
b B Outputs
ncattest Pr e -
3] Logi
T3 Bxternal Types 2] Login
b [ References | & Buid |
3 buTs Rebuild |
. CV1 s Check all objects
4 [y POUs c\
1 MAIN (PRG) =L |
4 [ VISUs Add L
& Visualization Export to ZIP

{if] GlobalTextList

I rt fi Zip
b [ PlcTask (PlcTask) et

Ei: Twincattest tme [ Export PLCopenXML...
5] Visualization Manager g Import PLCopenXML...
b Uf Twincattest Instance X Remove Del
[ sareTY e
E CEE Save as library ...
P wo Save as library and install ...
4 T Devices ¢ Open Folder in File Explarer
4 7= Device 2 (EtherCAT) 7
g | & Propertics B o Alt+Enter | 0 mess
%% Image-Info Description &
b 2 SyncUnits
b L0 Inputs
b [ Outputs
b [ InfoData
4 ]l Drive 1 (XINJE-DS5-C CoE Drive)
4 5 2nd T<PDO Mapping N o e I ——

The corresponding variables can be seen in the Instance directory after compile successfully.
After gy Build

respectively.

successful compilation, you can bind two variables under PlcTask Inputs and PlcTask Outputs
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b &l Drive
lay Ctrl
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4 PLC
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4 UF Twincattest Instance
F] PleTask Inputs
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b B MAIN.axis.PlcToNc
[ SAFETY
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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.

Solution Explorer - 1 x| UTeNEE IR Visualization MAIN*
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'® Image
[ Tables = r oK.
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b %, Enc @ Urused
b =) Drive Axis Cyele Tim S
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4 PLC
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b =] Twincattest Project
4 Of Twincattest Instance
4 PlcTask Inputs
b % MAIN.axis.NcToPlc
4 W PlcTask Outputs

(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;

Press F2 in the program writing window and select power and move_absolute in “Categories Instance Calls”

to call the defined function block into the program.



Tnput Assistant

Textsearch | Categories

Variables

Module Calls

&  MName

¢ axis

Origin

L
Function Blocks
Keywords

Instance Calls |

Conversion Operators

$ move_absolute

{} T2 mcz2

%
+
H $ power
5
#-{} visuDidlogs

<

[T ] »

Structured view

Insert with arguments Insert with pamespace prefix
Documentation:
-
axis: axis_ref;
(VAR)

Complete the parameters in the function block.
In addition, declare two bool type variables power do and move do used as the trigger bit of the enable and
absolute position motion function block, and the Lreal type variable is declared as the position, speed, acceleration

and deceleration of the absolute position motion.
_

move ab3glute(

(S

3 @ s L

T Ty
WM PO wm

=

Bxis:= axis ,

Execute:= move do ,
Pogition:= move_position,
Velocity:= move_velocity,

Acceleration:= move_ac,
Deceleration:= move de,

PROGEAM MAIN
axis :axis_ref;
pover "W _COWER:
move_absolute :MC_Movelbsolute:
power_do :BOOL;
move_do :BOOL;
move position : LEREAL:
move velocity : LREAL:
move_ac : LEEAL;
move_de : LREAL;
END VAH
power |{
Byis:= axis,

Jerki=,
BufferMode:
Optionz:= ,
Done=» ,
Buay=» ,
Letives=>

Enable:= power_do,
Enable Positive:=IRUE ,
Enable Negative:=IRUE ,
vaerriEe:= :
BufferMode:= ,
Options:= ,

Statua=» ,

Buay=» ,

Aetive=y

Error=> ,
ErroriD=r );

Right click “PLC-VISUs”, click Add from the pop-up menu, and then select Visualization from the new menu to

create a visual interface.
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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 e
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k  Pointer
= Curve
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T Frame
B Image
/S Line
& Pie
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|; Rectangle I
i Rounded Rectangle

easurement controls

5
r =

Pointer

BarDisplaylmage

Histagram
Meterl80
Meter360
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VeER|

Double click the control, and set parameters in Property as shown in the figure.

Set Texts Text-axis_ pos: %.2f, %.2f represents the data type of floating-point number, display the value of
the associated variable (that is, the variable pointed to by “Text variables Text variable”, and only two
decimal places are reserved.

Enter MAIN.axis.NcToPlc.ActPos in Text variable, indicating that the control points to the actual position in the
axis variable.
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Property Value =
Ise gradient color ]
Gradient setting ] linear, Black, White
+ Element look
= Texts
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Tooltp

+ Text properties
+ Absolute movement
+ Relative movement

= Text variables
Text variahle MAIN.axis.NcToPlc.ActPos

Tooltip variable

+ Dynamic texts

+ Font variables
+ Colorvariables
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= State variables e

Variables to be displayed within the text or tooltip of this

lermmm

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
+ Absolute movement

+ Relative movement

= Textvariables
Text varizhle MAIN.move_position

Tooltip variable
+ Dynamic texts
+ Font variables
+ Colorvariables
+ Lookvariables

+ State variables

I- Inputconfiguration I

OnDialogClosed  Configure...
I + OnMouseClick Configure. .. I

OnMouseDown Configure... —




OnMouseClick

Lo Sl e
# Open Dialog

% Change the language e

# Change shown Visualization Defendt *

# Execute command Choose variable to edit

# switch Framevisualizaﬁ:@ @@ Use text output variable

& Write a Variable I @ Use another varizble @

Execute ST-Code ® MAIN.move_position E]
*% Toggle a Variable
Initial display format:
<

Min: B
Mau: B
Dialog Title:

Password field

Variables &  MName Type Address *

* - {} To3_Modul Library
“ TwinCAT_SystemInfoVarlist KAR GLOBAL =
= % Twincattest Anmbcation

FPROGRAM
axig_ref
MC_Movedbsolte
LREAL
LREAL

BO0L L
LREAL |
LREAL

MC_POWER

BOCL iz
< i | b

Structured view Filter: [None -

[7]Insert with arguments [ tnsert with namespace prefix

In the same way, create the controls of speed, acceleration and deceleration pointing to the absolute position.

move_position move_ac

B 2f B 2f axis_pos:% 2f
move_velocity move_de

o Of o, 2f axis_vel% 2f

Create two button controls to control the enable and axis motion.



4 Common Controls

Enter “MAIN.power _do” in “Inputconfiguration:

set 0.

Enter “MAIN.move_do” in “Inputconfiguration

k  Pointer
@ Button
LE Checkbox
& ComboBoxinteger
]

ComboBoxTable

set 1 only when clicked, and 0 when released.

Toggle

Variable”, click once to set 1, and click again to

Tap——Variable” of the trigger control of axis motion_ Do,

Property Value 2 Property Value -
+ Colorvariables + State variables
i+ State variables + Button state variable
+ Button state variable + Bitmap ID variable
+ Bitmap ID variable I— Inputconfiguration I
I- Inputconfiguration | OnDialogClosed  Configure. ..
OnDiglogClosed  Configure. .. : OnMouseClick Configure...
OnMouseClick Configure. .. OnMouseDown  Configure. ..
OnMouseDown  Configure... OnMouseEnter Configure. ..
OnMouseEnter Configure. .. OnMouseleave  Configure..,
OnMouseleave  Configure... OnMouseMove  Configure...
OnMouseMove  Configure... OnMouselp Configure. ..
OnMouselp Configure. .. = Tap
+ Tap Variable MAIN.move_do
= Toggle Tap FALSE O
Variable MAIN, power_do Tap on ent... [
Toggle on ... [ + Toggle
+ Hotkey - i+ Hotkey =

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.

ik Meterls0

8  Meter360

% Meteral

& Potentiometer3&0
4 Lamps/Switches/Bitmaps
Pointer

DipSwitch

ImageSwitcher

Lampl

PowerSwitch
PushSwitch
PushSwitchLed
RockerSwitch

¢t M e OOk &~

RotarySwitch

4 Dateftime managing contrals

¥ Fiter = | ¥% Sort by = %ls::rt order - Expert

Property

Element name

Type of element

Value
GenElemInst_5
Lampl

Position

Variahle

MAIM, axis.McToPlc, StateDWord. 20

Image settings
Texts

Tooltip
State variables
Background



After the program is written, it needs to be activated, and then click Login to run the program. Click the run

b button to see the value of the specified variable in the visual interface.

— HMI

power Q

move_absolute

|

move_paosition move_ac

10.00 500

axis_pos:10.00

move_velocity move de

10.00

5.00 axis_vel:0.00

Click move Position and other input type controls can modify the value of the variable in real time.

— HMI

power Q

move_absolute

|

move_paosition move_ac
W 5.00 axis_pos:10.00
move_velocity mave_de

10.00

5.00 axis_wvel:0.00




11.3 CODESYS and XINJE DS5C1 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 XG3 series PLC is only used as a hardware platform) and Xinje DS5C1 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 XG3 series PLC 1
Servo DS5C1-20P4-PTA 3
Network cable JC-CA-3 Some Connect PC and servo

11.3.2 System topology

T
- ® |

"_ CODESYS
O 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.

XG@G3 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 DS5CI1 series servo to realize EtherCAT communication. The two communication network ports of
Xinje DS5CI 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
(@ Open Project... the Options dialog and select the Load&Save category.

QOpen Project from PLC...

Categories: Templates:

Recent Projects

s o | @ &
& Untitled3 L Projects @ =

: Empty project | HMI project Standard Standard
& Untitled2 project prajectw...

=

= Untitled1 =

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: 'Untitled1 |
Location:  D:\{E3#\Sodesys x

[@] Close page after projectload ® l oK. I ’ Cancel ]
show page on startup

\

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 XM file is located, find the XML file, select it, and click open.

File Edit View Project Build Online

[ = [BE =] 2

License Repository...

License Manager...

Import and Export Options. ..




(=]

v] [ Edit Locations...]

& Device Repository

Location: ISYStem Repository
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

<All vendors>

St’ing fbr a .fL.I||t‘E:Xt éearcﬁ

Install...

W Inctall Dovics Dercapton |
& om=m -4 ]| Zz=2m P
ZHED - FrErit= 3=~ O @

o EE L EtherCATEMER
5 FE £ E it
L o - . SEE, =W, BEREthercats
| SEAENGE lll =
W o
= E @ <@ Xinje-Cortex-Linux-SM-CNC.dev i
E m _— desc
= | XML L
= == =
- . XINJE-D§5-C_revl.1
Dfﬁ *ﬁ" XML 3
o B + = 102 =
IFE(N): Xinje-Cortex-Linux-SM-CNC.de + [Sercos HML Device descripti 'l
®|| s70 wE

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.

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.
. Device Repository

v] | Edit Lo:ations...l

Location: ISystem Repository
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

= ] Install...
- Uninstall

String for a fulltext search Vendor: [(,gj] vendors:

MName Vendor

+- ﬂi Figldbusses
'J' : E HMI devices

= (@ pLcs

m

E @ SoftMotion PLCs
. [{] copesys softMotion RTE V3
[ copesys softmotion RTE V3 x54
- [{) copEsYs SoftMotion Win V3

(Al nEeye oot i o
od

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

oo o = Sl bl

[ ¥inje-Cortex-Linux-5M-CNC

Wuxi ¥inje Electric Co. Ltd.

Lo CODESYS Control RTE V3
1| mn |

35 - Smart Software Seclutions GmbH
3

= € C:\Users\wushenfei\Desktop Winje-Cortex-Linux-5M-CNC. devdesc.xml
% Device "inje-Cortex-Linux-SM-CNC” installed to device repository.

S

‘Y‘}pﬂ'

Details...

g =)

Clase




Location: | System Repository ~| [gdit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

String for a fulltext search Vendor: [aﬂm> v]

= pegeial
j Export..

:ﬁ Slave

£ [ ifm electronic - ifm electronic EtherCAT Devices

r*fﬁ Panasonic Corporation, Appliances Company - AC Servo Driver
k [ Parker Hannifin - Parker Servo Drive 1M

H‘E Parker Hannifin - Parker Servo Drive 15
-;_, [ schneider Electric - Drives

¥E2 Stiubli Robotics - Drives

'f'-'" [ STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antricbe
je Electronics, Inc. - Servo Drives
XINJE-DS5-C EtherCAT(CoE) Drive Revl |
Accelnet EtherCAT Drive (CoE) SoftMotion
Affinity in RFC mode SoftMation

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.

File Edit Wew Project Build Online Debug Tools !

BE B &|o oo § B3R X M0 M

roperties. ..

Add Object »
Add Folder...
Add Device...

4

Edit Object
Edit Object With...

Edit IQ mapping

I




Name: Ximje_Cortex_Linux_SM_CNC

Action:

@ Append device Insert davice Flug device Update device

String for a fulltext search Vendor: | zal vendors:> -
Mame Vendor Version Description =

=- [ pLcs

35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x SoftMol

CODESYS Softmotion R 35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x Soft PL(

CODESYS SoftMotion Win 35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc
j 35 - Smart Software Solutions GmbH .5.13. CODESYS SoftMotion Sc

|ﬂ1§E{0rtElH.mx-m-mC | Wuxi Xinje Electric Co. Ltd. 3.5.13.20 CODESYS Control from |

] | m B - 3

[¥] Group by category || Display all versions{far m(per\'h!{rly} Display outdated versions

%

Name: Xinje-Cortex-Linux-5M-CNC

Vendor: Wuxi Xinje Electric Co. Ltd. K
Categories: SoftMotion PLCs H
Version: 3.5.13.20 §
Order Number: 77 -

Add selected device to the project (top-level)

€  (You can select another target node inthe navigator while this window is open.)

I Add Device I 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.

File Edit View Project Buld Onine Debug Tooks Window Help

BEEI&E o=« BB X BRI M- TI@IBE [, a Iz

=13 Untitied!
l-__|mje _Cortex Linux_SM_CNC Qdnje-Cortex-Linux S4-~—
= MW; | =
u, Apﬂir.al:hn :% Copy
i) Library Manager | Y Paste
"2 SofiMation General Axis Pool I‘X Delete
EE] Properties
! |~_] Add Chject 3
:[1__,‘_1 Add Folder...
! Add Device. ..
| Update Device...

Select "EtherCAT / master/ EtherCAT master" in the "add device" dialog box, and finally click Add device.



' Add Device

Name: Ei..h.erCAT_Master
Action:

@ Append device Insert device ug device () Update device

String for a fulltext search Vendor: | <Al vendors> -

»

Mame Vendor Version Description
= m Fieldbusses
+ - CAN CANbus

= maup Master

m

@ I [ EthercaT Master 35 - Smart Software Soluions GmbH ~ 3.5.13.10  EtherCAT Master... I
! i L[‘] EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.13.10 EtherCAT Master SoftMc
+ - BB Ethernet Adapter

4| m | b

[¥] Group by category [] Display all versions{for experts only) [| Display outdated versions

[ﬁ Mame: EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH ‘

»

m

Categories: Master -
Version: 3.5.13.10 W g
Order Number: - =

Append selected device as last child of
Xinje_Cortex_Linux_SM_CNC

&  [You can select another target node inthe navigator while this window is open.)

@ I[ Add Device ]I[ Close

Add the device, as shown in the following figure:
» Untitled1.project* - CODESYS

File Edit View Project Build Online Debug Tools Window Help

= ir=3 | b 4 A 45 G - [ | e | OF
Devices * 0 X m Xinje_Cortex_Limn
=45 Libitied] -

=[] xinje_Cortex_Linux_SM_CNC (Xinje-Cortesx-Linux-SM-CNC) KON et
_ Il PLC Logic Applications
= @ Application
i m Library Manager Backup and Restore
- @ Task Configuration
5% EtherCAT Task ez

- [f EtherCAT_Master (EtherCAT Master)
" softMotion General Axis Pool

Log




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.

Devices v 2% [ Device x
P I Communication Settings ISanumwk Iq@p - | Devie -
il o Applications
@ = 1) Application Select Device X
Library M Backup and Restore
g iy Select the Network Path to the Controller
£) Master_test (PRG) —
35‘3 ;“P(:)) Files = gy Gateway-1 (Scanning..) [Devios Name: S e
5] Siave_test
o ® v
= (28 Task Configuration
Loy [ 3532674 [0776.5006, N
= & MainTask Driver:
&) Master_test PLC Settings TCP/IP
) &) slave_test ] IP-Address:
#- (i Modbus_COM_S (Modbus COM) localhost
% Modbus_COM M (Modus COM) Users and Groups
" SoftMotion General Axis Pool P
1217
"3 Local High Speed 10 Access Rights
3 Local High Puise
2 LolE " Symbol Rights
IEC Objects
Task Deployment

Status

formation @

Your device can be secured. Learn more...

3 Devices | [} PoUs

[@ calistack] [E Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Lastbuid: @ 0 & 0  Precompie / @ Project user: (nobi

After successful communication, see the following figure:

Devices v 3 x (1) pevice x
=0 HRdet = ’—‘
i ScanNetwork | Gateway ~  Device ~
D e [emms
= Bl PcLoge Applications
= £ Application )
(i) Library Manager Backup and Restore

|E] Master_test (PRG)

st - — . E
= (E3 Task onfiguration Gateviay

Log I
= & MainTask [Eatevay1] v|  [0776.0067] (active) SIS it E?’ﬂ //?:;\ t
B) Master_test pe =i 1P-Address: Device Name:
8] Slave_test focalhost XS3-26T4
+ (@ Modbus_COM_S (Modbus COM) L shes Port: Device Address:
3 1217 0776.006F
¥ L-.j Modbus_COM_M (Modbus COM) Users and Groups
‘3 SoftMotion General Axis Pool Target ID:
1707 0001
"2 Local High Speed 10 Access Rights
2 Local High Pulse Target Type:
2 Local Extend Module Sl Hgits Az
TargetVendor:
IEC Objects Wuxi Xinje Electric Co, Ltd.

TargetVersion:

Task Deployment 3.5.15.40

Status

Information

Your device can be secured. Learn more...
S Devices | [ Pous

{@ Call Stack | [E Messages - Total 0 error(s), 0 warning(s), 0

Lastbuid: @ 0 @ 0  Precompie L]

5)Scan the slave station device

In the device engineering bar, right-click EtherCAT Master, click Scan for devices.



‘o Uniillediproject* - CODESYS
File Edit View Project Buid Onfne Debug Tools Window Help

BEEISo -« BEX MGRLIB T

. [ xinje,
= Untitiad =
= [ singe_Cortex_Linux_SM_CNC (e -Cortex-Linusx-5M-CNE) Communic
= B rcL
Dl:l ogc Applicatior
=} Application
m Library Manager Backup an:
= @ Task Configuration
@ EthacCAT T Files
- [ |EthercAT_Master (Eth ;
D] Bpercar vasim Ethe =~ "
& SoTivMolon Genera Axis
Copy Z
\C Setting
Paste
¥ Delete C Shell
i L3
Reafaciting sers and
[ Properties...
Add Object icess Rig
|2} Add Folder... 'rmbaol Rig
Add Device...
s =k Deplc
®5can | Scan For Devices... :_511_5
Disable Device

In this example, three DS5C1 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.

Scan Devices EEE )

Scanned Devices

Devicename Devicetype Alias Address
¢ KINJE_D35_C_CoE_Drive KINJE-DSS-C EtherCaT (CoE) Irive Rewl 1]
XINTE D25 C_CoE Trive KINTE-DSS-C EtherCAT (CoE) Drive Rewl i}
i XINJE_DSS_C_CoE Drive  XIHJE-DSS-C EtherCAT (CoE) Drive Rewl 0

ShoW UITTEYenoes Lo
hz=ign Address DPrniprt

1
| [Copy A1 Dewices to Projeec ][ Clo=e ]

After the slave station equipment is successfully added, the "devices" is shown in the following figure.



& U‘-’LE -]{_pr u ‘,i _..‘t-a't E E“.‘ ."“'gc- 4

File Edit Wiew Project Build Online Debug Tools  Window Help

5= =1 RN =R RS AL
» ® X [ Xinje_Cortex_Linux_s
=3 Uniitled1 (=]
= [ ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) s ca . SR
=31 PLC Logic
i @g o9 Applications
P ﬁ Application
i i m Library Manager Backup and Restaore
= @ Task Configuration
58 EtherCAT Task i

=[] EtherCAT_Master (EtherCAT Master)

. m ¥IMIE_DS5_C_CofE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
ﬂj ¥INJE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive Revl) PLC Settings
i ﬁ X¥IMJE_DS5 C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Revl)
& SoftMotion General Axis Pool PLC Shell

Log

6)Add motion control axis

Select slave axis device XINJE DS5 C CoE Drive, right-click, click Add SoftMo_tion CiA 402 Axis.

Devices - 0 I [ inje_t
= 5 Lhstieds [=]|
= [{ ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) Communicat
- PLC C T
& s Applications
= ﬂ Application
m Library Manager Backup and
= IE Task Configuration
&5 EtherCAT Task Files
' = Leg
(1) |8 e _ps5.c_coe prve parnse
XINIE 5_C_CoE Drive_1 ]
PR ve1 Gy Copy C EtherCs
[ xMIE_DSS_C_Cok _Drive_2 (aN —_
1 Pt
'3 SaftMation General Axis Pool i LC Shell
¥ Delete
sers and G
Refactoring ]
EE] Eroperties. .. kcess Right
add Dhject
; ymbol Bigh
I2)  Add Felder, ..
Insert Dewvice, .. ask Deploy
Disable Dewvice:
tatus
Update Device. ..
_:r Edit Ohject rformation
Edit Object With...
[Edit 1O mappng
Impork mappings from CSY...
1 o OBV,
] | Add SoftMotion CiA402 Axis |
¢ Devices | [ 1 POUs A Crfttdnbined nht CAAAT Avio

Similarly, add an axis for each slave station. After adding, it is shown in the following figure:



Devices

‘3 Uhtitled?

= ﬂj Xinje_Cortex_Linux_SM_CMNC (Xinje-Cortex-Linux-5M-CNC)
=-El] PLE Logic
- @ Application
: m Library Manager
= @ Task Configuration
; 58 EtherCAT Task
= ﬂj EtherCAT_Master (EtherCAT Master)
=[] ¥INJE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
T HM$” 5M_Drive_GenericDSP402 {(SM_Drive_GenericDSP402)
- ﬁ ¥IMJE_DS5_C_CoE_Drive_1 (XIMJE-DS5-C EtherCAT{CoE) Drive Revl)
: L H&P SM_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402) |
- =[] XINJE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT{CoE) Drive Rev1)

M@ SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
' 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

> B %X || [ e Cortex Linux SM_CNC

‘S Unbitled'?
= [ xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linu:
=B PLC Logic
= Application
i Library Manager
@ = (&3 Task Configuration
* 55 EtherCAT Task

> ﬁ EtherCAT Master X

X-SM-CNC) @ |i General
| Sync Unit Assignment
| EtherCAT If0 Mapping

| EtherCAT IEC Objects

I = [ EtherCAT_Master (EtherCAT Master)
= [t XINJE_DS5_C_CoE_Drive (XINJE-DS5-C

Mg 5M_ Drive_GenericDSP402 (SM_Dri

= (@ x1IE_DS5_C_CoE_Drive_1 (XINJE-DSS

H& SV _Drive_GenericDSP402_1 (SM_|

= [ XIMIE_DS5_C_CoE_Drive_2 (XINJE-DS5

Mg sM_Drive_GenericDSP402_2 (M _{]
"a softMotion General Axis Pool

| Status
EtherCAT(CoE) Drive Revi) |

J AutoconfigMaster/Slaves

EtherCAT NIC Setting
Destination Address (MAC) [FrF-rFF+r-FF
Source Address (MAC) 00-00-00-00-00-00 @
Network Name ethl

@ Select Network by MAC

EtherCAT. ™

[#] Broadcast [ Enable Redundancy

() Select Network by Name

Select Network Adapter

MAC address.

OCEZETRSTALE

Name Description

$Hi

g) OCBZETESTE21  |ethl

000000000000 sit0

Abort

[ ximie Cortex Linux sM_CNC (] EtherCAT Master x

General

Sync Unit Assignment

[¥] AutoconfigMaster/Slaves

EtherCAT MIC Setting

EtherCAT. ™

EtherCAT If0 Mapping

Destination Address{MAC) |FF-FFFF-FFFFFF Broadcast [ Enable Redundancy

Source Address (MAC)

0C-B2-67-85-78-21

I Browse...

EtherCAT IEC Objects
Network Name ethi
Status @ Select Network by MAC (7 Select Network by Name
8) Make the program

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 @ inje_Cor tex_Linux_SM_CNC
5l Lintitiad? |
=[] winje_Cortex_Linux_SM_CNC (¥inje-Cortex-Linux-5M-CNC) General
@l-_@ﬂ.mu_l VBBl s coidgration j
@|m | b oot @ Application. ..
i m Library Manag & A
] 13 Uy
= @ Ta Cnnﬁgur!l% Copy & #
& Nercat Paste £ Camtable...
= [ EthercaT_mastiy(Eth X Delete & one program...
| = (@ xaroe_pss_Hifer Refactoring y | € ONC settings...
HgP sM_Drive_Ge Sroreria. s | = Data Sources Manager...,
= [ e pss T T Dut..
& ject ]
*HgP M Drive’G Blsiant External Fle... t
= I} Add Folaer...
(@ »aroe pss ¢ cok = @ Global Variable List... :
: Edit Object
w SM_Drive_G¢ u o B II'I'IWE Poal... [
i Edit Object With...
" softMotion General Ax i M !
©f Logn o s
ﬁ MNetwork Variable List (Receiver)...
Delete applcation from device @ network Variable List (Sender)...
Persistent Variables. ..
| POU for impbcit checks. .,
R Redpe Manager..,
Add POU 5

@ 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:
’Conﬁnuous Function Chart (CFC) v]

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.



(@ e cortex 1
‘[ Lhtted? 1| FOUNCTION
=[] Xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CHC) £ VAR _INFU
=0 Appication | e
) Library Manager 5§ VAR
ﬁ] POU (FB) 7 END VAR
- i a
@ = £ EtherCAT Task
2% pou | ¥ ont I
=7 EtherCAT Master [EthercATM, B2 Copy
= ({J ¥INJE_DS5_C_CoE Drive () (L Paste i
B M _Drive_GenericDs! X Delete b
=) xmnIE_DS5_C_CoE_Drive_| Browse » D
B SM_Drive_GenericDst e o
i=-[J ¥INIE_DSS_C_Cof Drive_ D
M@ M Drive _Genericpsy [ Properties... NS
3 Softotion General Axis Pool || i) AddObject » I5 Frogamcal...
| Add Folder...
(7" Edit Object
Edit Object With..,

@ A program call

POU to call:

POU =

Comment:

[ add || cancel |

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 -~ I
= ORC

k Pointer

. Control Point

[ xinje Cortex s sM_ONC [ ] EtherCAT Master 5] POU x|
PROGRAM POU
VAR
MC_POWER 0: MC_POWER;
END VAR

0 ]

L R

= Input
= Output
©

L Jump
e Label
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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 C}
—| ]
MC_POWER
= Status —
—Enable bRegulatorRezlState —
—bRegulatorOn bDriveStartRealState —
—bDriveStart Busyr—
Error—
ErroriD—
Auto Declare l =]
;fﬁ_o-e; Hame: Typa: )
| VAR x| MC_POWERO MC_POWER = =]
Qbjeck: Initinlization: fddress
[Pou [rppicaton] -] [ad
Elags: Comment:
| CONSTANT
L IRETAIN
PERSISTENT -
[
@ inje_Cortex Linux SM_CNC | ({] EtherCAT Master '[g] POU X
1 PROGRAM PQOU
- 2 VAR
3 MC_POWER_0: MC_POWER; Declare variables
i END VAR
3

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 [oConfig_Globals-- SM_Drive GenericDSP402 in the
Input Assistant, click OK.
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Connect the added input function block and the enable function block with wires.
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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.
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9) Add visualization
Right click application in the devices column and select Add object - visualization. After naming and selecting the
programming method, click Add. S
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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.
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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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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 17-bit encoder is connected in this example, so 131072 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*131072 = 131070, that is, the set operating distance is 1310720 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* 131072 = 131072, that is, the motor
will run at the speed of 131072/s.

Set the acceleration value to 1000, then 1000/10*131072 = 13107200, that is, the acceleration of the motor is
13107200/s?, 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.

Execute
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4
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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 DS5CI1 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 DS5C1-20P4-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

Ethernet
communication

EtherCAT motion bus

BORBDABADAN

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 DS5C1 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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Display ESI

Then we need to add the XML file of DS5C1 to the pop-up ESI library. Select "this folder" to display the path of
the storage folder, and put the "Xinje-DS5C-rev1.1" XML type file in the path folder.
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Finally, close SYSMAC studio and restart the software, browse the "ESI library" again, and the Xinje-DS5C
slave station description file already exists in the library.
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Omron GX-Digital I0-T
Omron GX-Encoder
Omron GX-10-Link
Omron GX-JC
Omron GX-1C06-H
Omron NX_Coupler
Omron R88D-1SNOTH-ECT
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3)Add device

Find “XINJE-DS5C CoE Drive Rev” on the right side of the interface, double click it to add to the node under
master device.



I A] INIE-DS5-C CoF Drive Revi020... I

POOBIES

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 successfu
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After adding, it is shown in the followin&ure
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4)Motion control axis settings

Double click "motion control settings", right-click "axis settings", and select "add - motion control axis".
> iz ! Pl

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: DS5C" 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 [<FoE>
3. Target position [<FHE>
. Target velocity [<FHR>
7. Target torque <FEoH>
9. Max profile Velocity [<FEHE>
11. Modes of operation [<FoE>
15. Positive torque limit value [<FohE>
16. Neg orque limit value [<Fol>
21. Touch probe function [TFDS
Software Switch of Encoder’s Inpul [<ED G >
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24. Velocity actual value [<FE> =2
. Torque actual value [<FoR>
. Modes of operation display [<F=5E>
. Touch probe status [<FHE>
41. Touch probe pos1 pos value [<FHE>
42. Touch probe pos2 pos value [<FEE>
ror code <FOE >
45. Status of Encoder’s Input Slave  [<RoRE>
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1. Controlword

3. Target positi
5. Target velocity

7. Target torque

9. Max profile Velocity
11. Modes of operation
15. Positive torque limit value
16. Negative torgue limit value
21. Touch probe function
44, Software Switch of Encoder's Input
B\ CRIREERERRER)
atusword
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

VS THN
In "unit conversion setting", the number of motor encoder lines is correctly filled in the "number of command
pulses per motor revolution". If 17-bit encoder is used in this example, it is modified to 131072. "Working stroke
of motor for one revolution" is the equivalent stroke of motor for one revolution. The example here is modified to
131072, 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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Add a "function block" in the same way as in the ladder diagram.

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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MC_Power_0
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X0

|

Axis

Enable

MC_Power
Axis|— EA TS
Status
Busy|— &\ TS
Error — SA &5
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Function block "Axis" pin connected variable, input MC _ Axis000 indicates that the function block is

applied to the axis "MC Axis000".
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MC_Power 0

MC_Axis000—

MC_Power

pAxis Axis|—MC_AxisDOD

Enable Statu:

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_Power

MC_Axis000— Axis

Axis|—MC_Axis000

MC_MoveAbsolute 0
MC_MoveAbsolute

MC_Axis000— Axis

Enable tat:

The defined variables can be written with initial values in the variable table, and the initial values take effect when

the PLC is running.
sATE - =f

MC_MoveAbsolute

Busy|

Error|

ErroriD

30

Axis—C_AxisD00

Execute Do

S— Paosition Busy/|
Velocity Active
Acceleration CommandAborted
Deceleration Errar|
Jerk EmroriD—&

Direction

BufferMode

B 1ic_MoveAbsolute 0 0 u
I {alall D |:|

E LREAL 65536000 0 0

[REAL 99099999.0 0O 0

LREAL 6553600.0 O (m}

LREAL 65536000 O 0

mimi e

MC_Power 0 MC_MoveAbsolute_0

MC_Power
MC_AxisB00— Axis.

Axis|—MC_AxisD00

MC_Axis00— Axis.

Execute

Busy|

Error|

ErmoriD— &

POS_1— Position
VEL_1—{Velocity
ACC_1— Acceleration

DEC_1—{Deceleration

S Jerk

|

Direction

b

BufferhMode

i

MC_MoveAbsolute

Ais]
Done
Busy|
Active|

ommandAborted

[—MC_Axis000

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
interface.

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.
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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.
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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 "section0" 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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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.

“/\” 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.xxx X

(1) PO-XX

L' 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

5-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  position
control mode(CSP)

9-Cyclic  synchronous  velocity
control mode(CSV)

10-Cyclic ~ synchronous  torque
control mode(CST)

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;

Modbus: Write 1 to 0x2105
register. Write 0 disable

3:Bus Enable

0~3

All

P0-04

Rigidity grade

20P1:0
20P2/20P4/

0~63

All




Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

20P7:15
>=21P5:10

P0-05

Definition of rotation direction
0- positive mode
1- negative mode

0

0~1

All

P0-07

First inertia ratio

500

0~50000

\/

All

PO-11

Low bit of pulses per cycle x1

(=

0~9999

o

P0-12

High bit of pulses per cycle x 10000

0~65535

o

PO-13

Electronic Gear Numerator

1~65535

o(befoe
3770)
V(3770

and later)

P0-14

Denominator of Electronic Gear

1~65535

@)

P0-23

Pulse offset limit

2000

0~65535

\/

P0-24

Type selection of
resistance (version
before)

0: built in

1: external

Power protection mode of
discharge resistance (version 3700
and later)

0 - cumulative discharge time

1 - average power mode 1

2-average power mode 2

discharge
3640 and

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-Inertial Operation Stop
2-Deceleration stop

0,2

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

P0-29

Servo alarm cause stop mode
0-Inertial Stop
2-Deceleration stop

0,2

All

P0-30

Stop timeout time

1ms

20000

0~65535

All

P0-31

Deceleration stop time

1ms

25

0~5000

All

P0-33

Set the motor code

0~65535

All

P0-53

Read motor parameter alarm shield
bit

not shield alarm

shield alarm

1- Shield the alarm of not read valid
motor parameter

0/1

All

P0-55

Open loop rotation speed

(Supported in 3770 and later

-6000~60
00

All




Others:3300

Parameter Function Unit Default Range Effective Suitable
value mode
versions)
Number of encoder communication -
attempts
P0-56 (Supported in 3770 and later 10 165535 © All
versions)
Number of consecutive error alarms -
P0-68.0~ | .
P0-68.1 in the update sequence of coded 0x05 0x01~0xF o All
data (supported by 3770 and later F
Xx0O0 .
versions)
P0-68.2~ | E-241 Alarm filtering times -
P0-68.3 | (Supported in 3770 and later 0 0~0xFF ) All
OOXxX versions)
Fan switch (P0-69.0) -
0- Turn on the fan when the
temperature greater than 45°C and
turn off the fan when less than 42°C
(hysteresis 3°C)
1 - Turn on the fan after enabling,
P0-69 turn off the fan when not enabling 1 0/1 N All
Large motor thermocouple break
alarm shield switch (P0-69.1)
0-not shield thermocouple
disconnection alarm
1-shield thermocouple
disconnection alarm
P0-74 Blocking alarm time Ims 0 0-65535 \ All
P0-75 Blocking alarm speed Irpm 50 5~9999 \ All
Battery undervoltage alarm switch -
of absolute encoder (firmware
version 20160304 and later)
0 - Used as absolute encoder
PO-79 1 - Used as incremental encoder ! 0~2 ¢ All
2 - Used as absolute value encoder,
ignoring multi turn overflow alarm
Motor thermal power protection -
mode
P0-80 0- Current protection 2 0~2 ° All
1- Average thermal power protection
2 - Analog thermal power protection
32-bit  electronic  gear  ratio -
P0-92~ | numerator. ! 19999 o 5
P0-93 take effect when P0O-11~P0-14 is 0. 1 165535
P0-92*1 + P0-93 *10000
32-bit ' electronic  gear  ratio - 1 1~9999
P0-94~ | denominator. o 5
P0-95 P0O-11~P0-14 is 0. 1 165535
P0-94*1 + P0-95 *10000
(2) P1-XX
. . . Suitable
Parameter Function Unit Default value Range Effective mode
. . 20P1:400
P1-00 |First speed loop gain 0.1Hz | J4 oo | 10~20000 \/ All
P1-01 [Integral Time Constant of the First 0.01ms 20P1:1650 15~51200 ~ All




Suitabl
Parameter Function Unit Default value Range Effective Frioiiee
Speed Loop
. . . 20P1:400
- First tion 1 -
P1-02 [First position loop gain 0.1/s Others200 | 10~20000 V All
P1-10 |[Speed feedforward gain 1% 0 0~300 A 56|7
P1-11 |Speed feedforward filter time 0.01ms 50 0~10000 v 516|7
Gain switching mode setting
Pl-14 (3770 version and later) ) 0 0~0x00A2 v All
Gain switching waiting time
PI-15 (3770 version and later) ) > 0~1000 v All
Gain switching level threshold
P1-16 (3770 version and later) ) >0 0~20000 v All
Gain switching level hysteresis
P1-17 (3770 version and later) ) 30 0~20000 v All
Position loop gain switching time
P1-18 (3770 version and later) ) 3 0~1000 v All
Speed Instruction Filter Selection
P1-22  |0-first order low pass filter - 0 0~1 o 314|7
1-Smooth Average Filter
P1-23  |Speed instruction filter time 0.1ms 0 0~65535 o 3/4|7
P1-24 Position gommanc_l acc_eleratlon and 0.1ms 0 0~65535 A 5(6
deceleration filtering time
P125 3051t10n instruction smooth filter 0.1ms 0 0~65535 A 5(6
time
Encoder zero position deviation
P1-74 |detection cycle - 1000 0~65535 \ All
((3770 version and later)
Encoder zero deviation detection
P1-75.0~1 [threshold - 0A 0~500 \ All
(3770 version and later)
Electric angle deviation detection
filtering frequency
P1-75.2~3 (Supported in versions 3770 and ) 06 0~500 v 1121314151617
higher)
(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
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 \ All
3-Fast positioning, control the
overshoot
P2-02.2 |Load type (valid only during - 2 1~-3 N All




Suitable

Parameter Function Unit Default value Range Effective
mode
auto-tuning)
1-Synchronous belt
2-Screw rod
3-Rigid Connection
Adaptive load type
P2-03.3 |0-Small Inertia Mode - 0 0~1 . All
1-Large Inertia Mode
Adaptive mode speed loop gain 20P1/20P2/
P2-05 (standard) 0.1Hz [20P4/20P7:400] 1~65535 o All
>=21P5:200
P2-07  |Adaptive mode inertia ratio (standard) % 0 0~10000 o All
. . 20P1/20P2/
P2-08 gzﬁ(fafrg;lapt”e mode speed OBSEIVer| ;| 20p4/20P7:60 | 10~1000 ° All
>=21P5:40
Maximum Inertia Ratio of Adaptive
P12 |V e (Standard) P - 30 1~10000 o All
Inertia identification and internal
P2-15  |instruction self-tuning maximum 0.01r 100 1~3000 \ All
travel
Inertia identification and internal
P2-17  |instruction self-tuning maximum - 0 0~65535 \ All
speed
P2-18 ynitia'l iner.tia ratio of inertia % 500 120000 N All
identification
20P1:100
P2-19  |Adaptive mode bandwidth % 20P2/20P4:70 1~100 o All
>=20P7:50
p2-35 [lorque command filtering time 0.01ms 100 0~65535 y Al
constant 1
p2-36 | Lorque command filtering time 0.01ms 100 0~65535 N All
constant 2
Disturbance torque compensation
P2-41  [coefficient % 85 0~100 ol All
(Non adaptive mode is valid)
Model Loop Switch
P2-47.0 |0-OFF - 1 0~f ol All
1-ON
P2-49  |Model loop gain 0.1Hz 500 10~20000 \ 314/516|7
Active Vibration Suppression Switch
P2-60.0 |0-OFF - 0 0~1 \ 3|4/5/6]7
1-ON
Active  Suppression  Auto-tuning
Switch
P2-60.1 0-Active Vlbratlon Suppressmn 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 N All
Active Vibration Suppression
P2-63 % 100 0~300 v All

damping




Parameter

Function

Unit

Default value

Range

Effective

Suitable

mode
P2-g4 |[ erne it ofactive vibration . 0 |-10000~10000[ Al
P65 || rigims ofactive vibration : 0 |-10000~10000[ Al
P2-69.0 |Notch filter 1 switch - 0 0~1 v All
P2-69.1 |Notch filter 2 switch - 0 0~1 V All
P2-69.3 |Notch filter 3 switch - 0 0~1 V All
P2-70.0 |Notch filter 4 switch - 0 0~1 v All
P2-70.1 |Notch filter 5 switch - 0 0~1 V All
P2-71  |First notch frequency Hz 5000 50~5000 \ All
P2-72  |First notch attenuation 0.1dB 70 50~1000 \ All
P2-73  [First notch band width Hz 0 0~1000 V All
P2-74  |Second notch frequency Hz 5000 50~5000 \ All
P2-75 Second notch attenuation 0.1dB 70 50~1000 v All
P2-76 Second notch band width Hz 0 0~1000 v All
P2-77  |Third notch frequency Hz 5000 50~5000 \ All
P2-78  |Third notch attenuation 0.1dB 70 50~1000 \ All
P2-79  [Third notch band width Hz 0 0~1000 V All
P2-80 Fourth notch frequency Hz 5000 50~5000 N All
P2-81 Fourth notch attenuation 0.1dB 70 50~1000 N All
P2-82  |Fourth notch band width Hz 0 0~1000 l All
p2-83  [Fifth notch frequency Hz 5000 50~5000 \ All
P2-84  [Fifth notch attenuation 0.1dB 70 50~1000 V All
P2-85  [Fifth notch band width Hz 0 0~1000 V All
(4)P3-XX Speed control parameters
Parameter Function Unit Default value Range Effective Szi:i];le
P3-05  |Preset speed 1 rpm 0 -9999~9999 V 3
P3-06 |Preset speed 2 pm 0 -9999~9999 l 3
P3-07  |Preset speed 3 pm 0 -9999~9999 l 3
P3-09 Acceleration time ms 0 0~65535 o 3
P3-10 Deceleration time ms 0 0~65535 o 3
P3-12 Zero-speed clamping mode - 0 0~3 o 3
P3-13 Zero-speed clamping speed rpm 10 0~300 o 3
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 Torque Control rpm 2000 5~10000 \ 1
Internal Reverse Speed Limitation in
P3-17 Torque Control pm 2000 5~10000 \ 1
P3-18  [Jogging speed rpm 100 0~1000 o All




Suitabl
Parameter Function Unit Default value Range Effective Hianie
mode
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
P3-28 Internal forward torque limit A 300 0~1000 N All
P3-29 Internal reverse torque limit % 300 0~1000 N All
P3-30 External forward torque limit % 300 0~1000 N All
P3-31 External reverse torque limit % 300 0~1000 \ All
P3-32 Brake torque 1% 300 0~1000 v All
P3-33 Preset torque % 0 -1000~1000 v 1
P3-45  |Torque mode switching delay ms 40 0~9999 \ 1
(5)P4-XX Internal position parameters
Suitabl
Parameter Function Unit  |Default value Range Effective ;loiiee
Z phase signal numbers
P4-00.0 The Z phase.signal gumbers 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 5|6
P4-02 Speed of leaving proximity switch pm 100 0~65535 o 516
Internal Location Given Mode Sets
P4-03.0 Locatlo.n Mods: o ) 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
Internal position mode sets waiting
P4-03.2 - 0 0~1 o 5
mode




Suitabl
Parameter Function Unit |Default value Range Effective ;loiiee
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 Ipul 0 327679999 v 3
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 v 5
P4-16 Adjusting time Ims 0 0~65535 \ 5
-10+(n-1)*
NP4 10+(n-1)*7 Segment 1 to 35 pulse parameters (n ) ) ) 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 5|6
Location Completion Detection
P5-01 |y o - 0 0~3 V 56
P5-02 |Location completion retention time ms 0 0~65535 \ 5|6
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 v All
P5-06 |Positioning near output width Command unit 50 0~65535 \ 516
P5-07 |Servo OFF delay time ms 500 [-500~65535 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 ifj;ﬁiﬁned output 1 trigger - 0 O~fFff v All
P11 S?t a value th?t compares with the |Related t9 .trigger 0 19999-9999 J All
trigger condition of custom output 1 condition
P5-12  |[Select custom output 1 mode - 0 0~3 N 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 \ 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 v All
P5-17 [Setting custom output 2 hysteresis Relactzi;;i:;gger 0 0~65535 \ All
P5-18  [IO filter time multiple - 1 0~10000 v All
P5-19  |Z-phase output holding time ms 2 1~65535 \ All




Parameter

Function

Unit

Default
value

Range

Effective

Suitable
mode

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

O~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

O~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

O~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

O~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

<L | 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

112314]7

P5-27.2

SI terminal filtering time

0~f

112314]7

P5-28.0~1

/SPD-A: Internal Setting Speed
Selection

00

O~ff

35




Parameter Function Unit Default Range |Effective Suitable
value mode

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 \ 31417
P5-31.2  [SI terminal filtering time ms 0 0~f \ 3[4/7
P5-32.0~1 [INHIBIT: Instruction pulse . 00 0~ff y slel7

prohibition
P5-32.2 (S terminal filtering time ms 0 0~f \ 5(6/7
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 0~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 \ 516
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
P5-53 /USER?2: User-defined output 2 - 0000 O~ffff \ All
P5-57 /PREFA: Intenral position selection - 0 %1 \ 5




Default Suitabl
Parameter Function Unit clat Range |Effective Hianie
value mode
signal A
/PREFB: Intenral position selection - 0 X1 V 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 0~ff N 5
signal
P5-62 Probe function 1 o 0 0005 © EtherCAT
mode
P5-63 Probe function 2 - 0 0006 ©  |BtherCAT
mode
P5-68 Terminal emergency alarm function - 0000 0~65535 N All
/SRDY: Output Conditions - 0 0~1 \ All
Selection
0: This terminal is turned on after
P5-70 initialization of the driver is
completed
1: This terminal will not turn on
until enabled.
P5.71 Function Selection of Directional - 0 0~1 \ 7
Terminal of Pulse Speed Mode
P5.7) Remote input of SI input 1 (3791 - 0 O~ff N EtherCAT
and later versions) mode
P5.73 Remote input of SI input 2 (3791 - 0 O~ff N EtherCAT
and later versions) mode
P5-74 Remote input of SI input 3 (3791 - 0 O~ff N EtherCAT
and later versions) mode
P5-76 Remote input of SO output 1 (3791 - 0 O~ff N EtherCAT
and later versions) mode
P5.77 Remote input of SO output 2 (3791 - 0 O~ff N EtherCAT
and later versions) mode
P5.78 Remote input of SO output 3 (3791 - 0 O~ff N EtherCAT
and later versions) mode
(7)P6-XX Signal parameter settings(Some parameters are reserved)
Default
Parameter Function Unit Zlalcla Range | Effective | Suitable mode
valu
Adaptive Mode Speed Loop Gain (Large
P6-05 . 0.1Hz| 200 | 1~65535 o 1]2]31415|6]7
Inertia)
P6-07 Adaptive mode inertia ratio (Large inertia) % 50 0~10000 o 1]2]314|5]6|7
Gain of adaptive mode speed observer (large 1]2]314|5]6]7
P6-08 L Hz 40 10~1000 o
inertia)
Maximum Inertia Ratio of Adaptive Mode 1]2]314|5]6]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
0 (3791 and EtherCAT
. higher version) mode
P7-00 Slave station no. - 1 (before 3791 0~100 o
versions)
P7-10 RS232 station no. - 1 0~100 o 1|3]516]7




Parameter

Function

Unit

Default value

Range

Effective

Suitable mode

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

06

0~16

11315/6/7

P7-11.2

RS232 stop bit
0:2 bit
2:1 bit

Stop bit

0~2

1315/6/7

P7-11.3

RS232 stop bit
0: no parity

1: odd parity
2: even parity

Parity bit

0~2

11315/6/7

P7-20

Ethercat homing find Z
phase numbers (3791
and higher versions)

-9999~9999

EtherCAT
mode

P7-21

Filter time after
homing (3791 and
higher version)

Scan period

400

1~65535

EtherCAT
mode

(9)P8-XX

Parameter

Function

Unit

Default

Range
value &

Effective

Suitable mode

P8-25

Panel display

and later versions)

selection(supported by 3770

0~2

11315/6/7

(10) P9-XX (supported by version 3791 and higher

Parameter

Function

Unit

Default
value

Range Effective

Suitable mode

P9-16

Touch stop homing speed
threshold

Ipm

2

0~1000

EtherCAT mode

P9-17

Touch stop homing torque
threshold

%

100

0~300

EtherCAT mode

P9-18

Touch stop homing time
threshold

500

10~1500

EtherCAT mode

P9-19

Quantitative pulse number low

bit

-9999~9999

EtherCAT mode

P9-20

Quantitative pulse number

-9999~9999

EtherCAT mode




Parameter| Function Unit Dviflilgt Range Effective | Suitable mode
high bit
Table 1 Input Signal Distribution
Input terminal Servo model Range
parameters
P5-20~P5-36
P5-57~P5-59 DS5CI series E'gg?g:ﬁ'gg?g
P5-72~P5-74 ' '

Table 2 Input Signal Distribution

Output terminal Servo model Range
parameters
P5-37~P5-53 . n.0000~n.0003
P5-76~P5-78 DSSCH series n.0010~n.0013

Appendix 1.2 FX-XX

Code Contents
F0-00 Clear the alarm
F0-01 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°
U0-05 Bus voltage \
U0-06 IPM temperature 0.1°C
U0-07 Torque feedback % rated
g9 | Pulseoffe (000065554 000 Insirucron pulse
U0-10 Encoder feedback (0000~9999)*1 Encoder pulse
U0-11 Encoder feedback (0000~65535)*10000 Encoder pulse
U0-12 Input  instruction  pulse | (0000~9999)*1 Instruction pulse
U0-13 numbers (0000~65535)*10000
gg: i 2 Position feedback Egggg: 2222)5;1“ 10000 Instruction pulse
U0-16 Encoder accumulated | (0000~9999)*1 Encoder pulse
Uo0-17 position (0000~65535)*10000
U0-18 Torque current 0.01A
U0-21 Input signal status 1 -
U0-22 Input signal status 2 _
U0-23 Output signal status 1 _




Parameter Content Unit
U0-24 Output signal status 2 _
U0-25 Input pulse frequenc (0000~9999)*1 Hz
U0-26 putp quency (0000~9999)*10000
U0-41 Instantaneous output power 1w
U0-42 Average output power 1W
U0-43 Instantaneous thermal power 1W
U0-44 Average thermal power 1w
U0-49 Position feedforward 1 Command unit
U0-50 Speed feedforward rpm
Uo0-51 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 1W
U0-56 Average regenerative braking discharge power 1W
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
U0-80 Internal position mode error segment number -
U0-81 Internal position mode current segment number -
U0-88 Read and write motor parameter result flag -
U0-89 Real-time speed feedback (displaying range -99.99~99.99rpm) 0.01rpm
U0-90 Maximum deviation of starting position under static state -
U0-91 Multi-turn absolute motor circles -
U0-94 (0000~65536)*1
U0-95 Encoder feedback position after | (0000~65536)*2"16 Encoder pulses
U0-96 calibration (0000~65536)*232 P
U0-97 (0000~65536)
U0-98 High power motor temperature (3770 version and later) 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 \Y
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
U1-10 Seconds(low 16-bit) when alarming, cumulated seconds from the first time s
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 -
Ul-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 -

Ul-18

Recent 3rd alarm code




Parameter Contents Unit
U1-19 Recent 4th alarm code -
U1-20 Recent 5th alarm code -
Ul1-21 Recent 6th alarm code -
Ul1-22 Recent 7th alarm code -
U1-23 Recent 8th alarm code -
Ul1-24 Recent 9th alarm code -
Ul1-25 Recent 10th alarm code -
U2-XX:
Parameter Contents Unit
U2-00 Power on times -
U2-01 Series i
U2-02 Model (low 16-bit) -
U2-03 Model (high 16-bit) i
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 . 1A%
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 . 1w

in the process of power on)

U2-18 0000~9999)*1 turn

02-19 Accumulated motor turns EOOOO~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 protectipn continuous overload operation accumulation value i

(supported by 3770 version and later)
U4-17 Thermal power protection instantaneous overload operation accumulation value i

(supported by 3770 version and later)




U4-18 SI terminal effective status (supported in 3790 version and later)
U4-19 SO terminal effective status(supported in 3790 version and later)
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
DS5CI series are as follows:

Object dictionary specified by CiA402

DS5CI 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

3000h~3FFFh

4000h~4FFFh

5000h~5FFFh

Servo parameter area

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 [Sub-index Name Unit Range Data type |AccessPDO
1000h | 00h |Device type - 0-429496795 U32 RO |NO
1001h 00h  [Error register - |0-65535 Ul16 RO |NO
1008h | 00h |Device - - - RO |NO
1009h 00h  |[Hardware version - |- - RO |NO
100Ah| O00h |[Software version - | - RO |NO
00h  (Identity - - - RO | -
01h  |Vendor ID - 10-255 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
- Receive PDO mapping 1 - - - - -
00h  [Number of entries - 10-24 Usg RW |NO
01h  |[1st receive PDO mapped - |0-4294967295 U32 RW |NO
1600h 02h  [2nd receive PDO mapped - |0-4294967295 U32 RW |NO
03h  [3rd receive PDO mapped - |0-4294967295 U32 RW |NO
- |0-4294967295 U32 RW |NO
18h  [24th receive PDO mapped - 0-4294967295 U32 RW |NO
- Receive PDO mapping 2 - - - - -
00h  [Number of entries - |0-24 Us8 RW |NO
0lh [Istreceive PDO mapped - |0-4294967295 U32 RW |NO
1601h | 02h [2nd receive PDO mapped - 0-4294967295 U32 RW |NO
03h  [3rd receive PDO mapped - |0-4294967295 U32 RW |NO
- |0-4294967295 U32 RW |NO
18h  [24th receive PDO mapped - |0-4294967295 U32 RW |NO
- Receive PDO mapping 3 - - - - -
00h  [Number of entries - |0-24 Us8 RW |NO
1602k 0lh  |1st receive PDO mapped - |0-4294967295 U32 RW |NO
02h  [2nd receive PDO mapped - 10-4294967295 U32 RW |NO
03h  [3rd receive PDO mapped - |0-4294967295 U32 RW |NO
- 0-4294967295 U32 RW |NO




Index |Sub-index Name Unit Range Data type |AccessPDO
18h  [24th receive PDO mapped - |0-4294967295 U32 RW |NO

- Receive PDO mapping 4 - - - - -
00h  [Number of entries - 10-24 Usg RW |NO
01h  |[1st receive PDO mapped - |0-4294967295 U32 RW |NO
1603h 02h  [2nd receive PDO mapped - |0-4294967295 U32 RW |NO
03h  [3rd receive PDO mapped - |0-4294967295 U32 RW |NO
- |0-4294967295 U32 RW |NO
18h  |24th receive PDO mapped - 0-4294967295 U32 RW |NO

- Transmit PDO mapping 1 - - - - -
00h  [Number of entries - |0-24 U8 RW |NO
01h  |lIst transmit PDO mapped - 10-4294967295 U32 RW |NO
1A00h| 02h [2nd transmit PDO mapped - |0-4294967295 U32 RW |NO
03h  [3rd transmit PDO mapped - |0-4294967295 U32 RW |NO
- 0-4294967295 U32 RW |NO
18h  [24th transmit PDO mapped - |0-4294967295 U32 RW |NO

- Transmit PDO mapping 2 - - - - -
00h  [Number of entries - 10-24 Usg RW |NO
01h  |[1st transmit PDO mapped - |0-4294967295 U32 RW |NO
1A01h| 02h [2nd transmit PDO mapped - |0-4294967295 U32 RW |NO
03h  [3rd transmit PDO mapped - |0-4294967295 U32 RW |NO
- |0-4294967295 U32 RW |NO
18h  [24th transmit PDO mapped - 0-4294967295 U32 RW |NO

- Transmit PDO mapping 3 - - - - -
00h  [Number of entries - |0-24 U8 RW |NO
01h  |Ist transmit PDO mapped - 10-4294967295 U32 RW |NO
1A02h| 02h [2nd transmit PDO mapped - |0-4294967295 U32 RW |NO
03h  [3rd transmit PDO mapped - |0-4294967295 U32 RW |NO
- 0-4294967295 U32 RW |NO
18h  [24th transmit PDO mapped - |0-4294967295 U32 RW |NO

- Transmit PDO mapping 4 - - - - -
00h  [Number of entries - 10-24 Usg RW |NO
01h  |[1st transmit PDO mapped - |0-4294967295 U32 RW |NO
1A03h| 02h [2nd transmit PDO mapped - 0-4294967295 U32 RW |NO
03h  [3rd transmit PDO mapped - |0-4294967295 U32 RW |NO
- |0-4294967295 U32 RW |NO
18h  [24th transmit PDO mapped - 0-4294967295 U32 RW |NO

- Sync mangager communication type - - - - -
00h Number of used sync manager _ lo2ss Us RO |NO

channels

1C00h 01h  |[Communication type sync manager 0 - |04 Us8 RO |NO
02h  |[Communication type sync manager 1 - |04 Us8 RO |NO
03h  |Communication type sync manager 2 - |04 Usg RO |NO
04h  |[Communication type sync manager 3 - |04 Us8 RO |NO
00h  [Number of assigned PDOs - |04 Us8 RW |NO
01h  |Assigned RxPDO 1 - [1600h-1603h Ul6 RW |NO
1C12h| 02h |Assigned RxPDO 2 - |1600h-1603h Ul6 RW |NO
03h  |Assigned RxPDO 3 - |1600h-1603h Ul6 RW |NO
04h  |Assigned RxPDO 4 - |1600h-1603h uUlé6 RW |NO
1C13h| 00h |[Number of assigned PDOs - |04 US8 RW |NO




Index |Sub-index Name Unit Range Data type |AccessPDO
01h |Assigned TxPDO 1 - |1AOOh-1A03h uUl6 RW |NO
02h  |Assigned TxPDO 2 - |1AOOh-1A03h Ul6 RW |NO
03h  |Assigned TxPDO 3 - |1AOOh-1A03h Ul6 RW |NO
04h  |Assigned TxPDO 4 - |1AOOh-1A03h uUl6 RW |NO

- Sync manager 2 synchronization - - - - -
00h  [Number of sub-objects Us8 RO |NO
01h  [Sync mode - |0-65535 Ul16 RW |NO
02h  |Cycle time ns [0-4294967295 U32 RW |NO
03h  |Shift time ns [0-4294967295 U32 RW |NO
04h  [Sync modes supported - |0-65535 Ul16 RO |NO
05h  [Minimum cycle time ns [0-4294967295 U32 RO |NO

1C32h 06h |Calc and copy time ns |0-4294967295 U32 RO |NO
08h  |[Command(not support) ns |0-65535 Ul16 RO |NO
0%9h  [Delay time(not support) ns |0-4294967295 U32 RO |NO
0Ah [SyncO cycle time - |0-4294967295 U32 RO |NO
0Bh |Cycle time too small(not support) - |0-65535 Ule6 RO |NO
0Ch |SM-event missed(not support) - |0-65535 Ul6 RO |NO
0Dh  [Shift time too short(not support) - |0-65535 Ul16 RO |NO
0Eh |RxPDO toggle failed(not support) - |0-65535 Ule6 RW |NO
20h  |Sync error - |0-1 BOOL RO |NO

- Sync manager 3 synchronization - |0-20h Us8 RO |NO
00h  [Number of sub-objects - |0-65535 Ule6 RW |NO
01h  |Sync mode ns [0-4294967295 U32 RW |NO
02h  [Cycle time ns |0-4294967295 U32 RW |NO
03h  |Shift time - 10-65535 Ul6 RO |NO
04h  [Sync modes supported ns |0-4294967295 U32 RO |NO
05h  [Minimum cycle time ns |0-4294967295 U32 RO |NO

1C33h 06h |Calc and copy time ns |0-65535 Ul6 RO |NO

08h  |[Command(not support) ns |0-4294967295 U32 RO |NO

0%h  [Delay time(not support) - |0-4294967295 U32 RO |NO

0Ah  |SyncO cycle time - |0-65535 Ul6 RO |NO

0Bh |Cycle time too small(not support) - |0-65535 Ul16 RO |NO

0Ch [SM-event missed(not support) - |0-65535 Ul6 RO |NO

0Dh  [Shift time too short(not support) - |0-65535 Ul6 RW |NO

0Eh |RxPDO toggle failed(not support) - |0-65535 Ul16 RO |NO

20h  |Sync error - |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 Ule6 o 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 | Datatype | Accessibility PDO Suitable
index mode
6040h 00h Controlword 0~65535 Ul6 ™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: t-point
. . Control mode flew set-pott
4 operation mode specific dependency bit HM: start homing
P Y 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
] 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 3
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 Ul16 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 -

Main circuit power on | 1: Indicates that the power supply voltage is

4 voltage enabled status printed onto the PDS
0: Indicates that PDS receives a quick stop

. . request. The bit logic of quick stop is valid at 0.
> quick stop quick stop 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
. o . The internal position The main reason for internal limitations is that

11 internal limit active | of  the software . .

. the bitl1 of 6041h becomes 1 when it occurs
exceeds the limit

12 operation mode | Control mode | PP: set-point acknowledge




Bit Name Note
specific dependency bit PV: speed
HM: homing attained
CSP, CSV, CST: drive follows command value
TQ: this bit no definition
PP: following error
13 opergtion 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 Xxxxx x01x 0111 b

Operation enabled

Servo enable on

xxxx xxxx x00x 0111 b

Quick stop active

Stop immediately

xxxxX 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 - 0~7 116 ™w NO ALL
605Ah information:
Control mode Value | Effective deceleration PDS status after stop
0 Free stop on servo side
é ggggﬁ 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 18 ™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 609AhL 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
PP, Csp, csv, pv mode 0 Free stop on servo side
e 1 6084h
Hm mode (1) Free St"‘g AL side Switch on disabled
ost, tq mode 0 Free stop on servo side
’ 1 6087h

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)

Sub
index

Index

Name

Unit

Range

Data type

Accessibility | PDO

Suitable
mode

605Ch | 00h

mode

Servo OFF shutdown -

I8

w RxPDO

ALL

605Ch value information:

Current control mode

Value

Effective deceleration

PDS status after shutdown

pp, csp, csv, pv mode

Servo side free stop

6084h

Hm mode

Servo side free stop

609Ah

cst, tq mode

S| |O |-

Servo side free stop

1

6087h

Switched on

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)

Sub
index

Index

Name

Unit

Range

Data type

Accessibility | PDO

Suitable
mode

605Dh | 00h

Pause shutdown mode -

selectio

n

I16

™w NO

ALL

605Dh value information:

| Current control mode | Value | Effective deceleration |

PDS status after shutdown




6084h
6085h
6072h, 60C6h
609Ah
6085h
6072h, 60C6h
1,2 6087h
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.

PP, csp, csv, pv mode

Hm mode Operation enabled

W [N [—= | W [N [—

cst, tq mode

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, csp, 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 6087h

(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, €SP, CSV, 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
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 Unit Range Data | Accessibility | PDO | Suitable
index type mode
PP
6062h | 00h |Position command | COmMmand | 2147483648~ 1) 5, o 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 Unit Range Data | Accessibility| PDO |Suitable
index type mode
. Command | -2147483648~
6064h| O00h | Position feedback unit 2147483647 132 o TxPDO| ALL
Position deviation too large threshold (6065h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
Position deviation too | Command 0~ PP
6065h| 00h large threshold unit 4294967295 U32 ™ 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
6066h| 00h Excessive position 1ms 0~65535 Ul6 ™W RxPDO| PP




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 set to 1.

Position reach threshold (6067h)

Index Sub Name . Range Data |Access| PDO | Suitable
. Unit s
index type ibility mode
Position reach | Command | 0494967295 | U32 | rw |RxPDO | PP
threshold unit
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
reached threshold 1ms 0~65535 Ule6 ™w RxPDO PP
6068h | 00h tme

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
Speed reached | command | o_494967295| 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 .
index type bility mode
Speed reached 1ms 0~65535 | Ul6 rw | RxPDO PV
threshold time
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)

Sub
index

Index

Data
type

Name Range Accessibility | PDO

Unit

mode

Suitable




PV

Command
Velocity threshold unit 0~4294967295 | U32 ™w RxPDO
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 | 1ms | 0~65535 | Ul6 ™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 Unit Range Data Accessibility | PDO | Suitable
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 Ulé6 ™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 . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
6074h | 00h Torque command | 0.1% | -32768~32767 | 116 o TxPDO | ALL
Motor rated torque (6076h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
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 o TxPDO | ALL
Current feedback (6078h)
Index | Sub Name . Range Data | Accessibility | PDO | Suitable
. Unit
index type mode
6078h | 00h Current 0.10% | -32768~32767 | 116 RO TxPDO | ALL
feedback
Bus voltage (6079h)
Index Sub Name . Range Data | Accessibility | PDO Suitable
. Unit
index type mode
DC link
607%h | 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
607Ah | 00h | Targetposiion | Command | -2147483648~) ., RxPDO é)sPP
arget positio unit 2147483647 W X
HM
Position range limit  (607Bh)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
01h Min po§1t19n range command -2147483648~ 132 W RxPDO!| ALL
607Bh limit unit 2147483647
Max position range |command | -2147483648~
02h limit unit | 2147483647 | 2 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
y
0lh | Min position limit | COmmand | -2147483648~ 1 10) | I peppO | 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 | Data type | Accessibility | PDO | Suitable
index mode
607Eh 00h Command Polarity - 0~255 U8 ™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 . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
PP
Maxprofile | command|_4304967295| U32 | rw  |RxPDO| PV
607Fh | 00 velocity unit/s M
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 . Range Data | Accessibility | PDO Suitable
. Unit
index type mode
PV
Maxmotor | 2| 04294967295 | U32 rw RxPDO | 19
speed CSV
CST
6080h | O00h | Setthe 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 . Range Data | Acces | PDO Suitable
. Unit s
index type | sibility mode
6081h | 00h | Profile velocity Coﬁznd 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|  w  |RxPDO| LV
unit/s? PV
6083h | 00h -
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
Fast st d Py
6085h | 00h as yop O 10~4294967295| U32 | rw |RxPDO| HM
deceleration unit/s?
CSp
CSV
Motor rated current (6075h)
Index | Sub Name . Range Data |Accessibility| PDO |Suitable
. Unit
index type mode
PP
PV
6075h | 00h |Motor rated current| 1mA | 0~4294967295 | U32 RO TxPDO| HM
CSp
CSV
Position trajectory planning type (6086h)
Index Sub Name Unit Range Data |Accessi| PDO Suitable
index type | bility mode
6086h | oon | Tesitontrajectory | 35960 35767| 116 | rw |RxPDO| HM
planning type
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
Torque slope 0.1% 0~4294967295 | U32 rw | RxPDO TQ
CST
6087h | 00h - -
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 | 1w 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 |} 4794967295 U32 | w | 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 (supported in versions 3791 and higher)

-1

Searching for positive limits (supported in versions 3791 and higher)

0

Not specify the homing method

Reverse homing, the deceleration point is the reverse limit switch, and the origin is the motor Z
signal. Before encountering the Z signal, the descending edge of the reverse limit must be
encountered first

Forward homing, deceleration point is the forward limit switch, origin is the motor Z signal, and the
falling edge of the forward limit must be encountered before encountering the Z signal

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
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
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
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
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
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
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
encountering the Z signal, you must first encounter the rising edge on the other side of the origin
switch

10

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
encountering the Z signal, it is necessary to first encounter the falling edge on the other side of the
origin switch

11

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
encountering the Z signal, it is necessary to first encounter the falling edge on the same side of the
origin switch

12

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal. Before
encountering the Z signal, it is necessary to first encounter the rising edge on the same side of the
origin switch

13

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal on the
other side of the origin switch. Before encountering the Z signal, the rising edge on the other side of




value definition
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
o1n | Speed duringsearch - command | 4)04967295 | 132 | rw | NO HM
for deceleration point unit/s
6099h Speed during search | command | 4794967795 | 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.

(0

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
y
Homing acceleration cﬁﬁjz?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 rw | 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 . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
Velocity 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
60Bsh| oon | ouch probe - 0~65535 |Ul6| 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
| Z phase signal (not support) selection
3 - - -
0 Rising edge not latched .. .
4 1 Rising edge 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 edge latched Probe 2 rising edge selection
13 0 Falling edge not latched Probe 2 falling edge selection




1 Falling edge latched
14-15 - - -
® At present, Z-phase triggering mode is not supported, only external signals are supported
as triggering sources;
® 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 execgted 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 I 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 Unit Range Data | Accessibility| PDO | Suitable
index type mode
probe 1 rising edge latch | Command | -2147483648~
60BAh| 00h position value wnit | 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 | 12 1o TxPDO | ALL
probe 2 rising edge latch position value (60BCh)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
probe 2 rising edge latch | Command |-2147483648~
60BCh/| 00h position value unit 2147483647 132 o TxPDO | ALL
probe 2 falling edge latch position value (60BDh)
Index | Sub Name . Range Data | Accessibility| PDO | Suitable
. Unit
index type mode
probe 2 falling edge latch | Command | -2147483648~
60BDh| 00h position value unit 2147483647 132 1o TxPDO | ALL




Max acceleration (60C5h)

Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
command PP
Max acceleration unit/s? 0~4294967295 | U32 ™w RxPDO| PV
60C5h| 00h 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
command PP
Min deceleration unit/s? 0~4294967295 | U32 ™w RxPDO| PV
60C6h| 00h 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 0.1% 065535 |Ule| tw  |RxpDO| PV
60EOh| 00h limited HM
Effective after version 3771
Reverse torque limit  (60E1h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
index type mode
costh| oo Negtive lorque 10,19 06535 |Uts| m  |RxpDO| PV
© HM
Effective after version 3771
Position offset  (60F4h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
mmand | -2147483648 PP
60F4h | 00h Position offset commanc | - 132 RO  |TxPDO| CSP
unit ~2147483647
HM
Internal command speed (60Fah)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
command |-2147483648
60FAh| 00h |Internal command speed unit/s 2147483647 132 RO TxPDO| ALL
Internal command position (60FCh)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
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 (version before 3791):
bit name value note
0 tive limit switch 0 No reverse overtravel switch signal detected
negative fimit SWite 1 Reverse overtravel switch signal detected
1 ositive limit switch 0 No forward overtravel switch signal detected
P 1 Forward overtravel switch signal detected
. 0 No origin switch signal detected
2 home switch 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 probe? 1 Detected input signal from probe 2
5-31 Reserved - -
60FDh bit information (version 3791 and higher)
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
. 0 No origin switch signal detected
2 home switch 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 probe? 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 (versions before 3791):
index | Bit name value note
0 The motor encoder has not passed zero and there is no
01h 0 |Z-phase signal output status Z-phase signal output.
1 | The motor encoder has passed zero, and the Z-phase




index | Bit name value note
signal outputs 1. The default signal holding output time
is 2ms (set through P5-19), and then outputs 0.
02h 0 Z-phase Signal. output 0 | Turn off Z-phase s.ignal output.
enable bit 1 | Turn on Z-phase signal output.
60FEh bit information (3791 and higher versions):
index | Bit name value note
0-15 Reserved - -
0 Remote SO1 output signal not detected
16 | Remote SOI output status .
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
0 Remote SO3 output signal not detected
18 | Remote SO3 output status X
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 Unit Range Data | Accessibility| PDO | Suitable
index type mode
GOFFh| oon | 1areet jeommand| 4r0,967706-4204967205|US2| 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 . Range Data | Accessibility| PDO | Suitable
. Unit
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 EthSeIrI()ZAT 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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