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Preface

First of all, thank you for purchasing the RSE series V3.0 servo driver!

RSE series V3.0 servo driver is the third generation bus-type AC servo driver independently developed
by SIMTACH. The power range of this series of products is 0.05~ 3KW, supports CoE (CANopen over
EtherCAT), and can be networked. The driver also contains an internal PLC mode to facilitate customer

customization.

The RSE series servo system is equipped with a standard 17 ~23-bit single-turn/multi-turn absolute
encoder motor, and the frame below 80 adopts a full series of ultra-short high-density servo motors. It
can achieve ultra-small installation size and high-speed precise positioning.

The RSE series servo system has the characteristics of fast positioning and good adaptability. The driver
has seven basic control modes (CSP control, CSV control, CST control, PP control, PV control, PT

control, HM control). In addition, more flexible application functions can be realized by using the driver's
"internal PLC programming".

This manual is a comprehensive user manual of the RSE series V3.0 servo drive. Please read this
manual carefully to confirm the relevant information before the formal power-on connection. If you have
any doubts about product functions and performance, please consult our company's technical support.
Due to the continuous improvement of servo drives, the information provided by our company is subject

to change without notice.
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Chapter 1 Safety reminders

1.1 Safety precautions

€ Please disconnect the power supply for more than 5 minutes before removing or disassembling the
driver, otherwise it may cause electric shock due to residual voltage.

€ Please never touch the inside of the servo driver, otherwise it may cause electric shock.

€ Please insulate the connection part of the power supply terminal, otherwise it may cause

€ electric shock.

€ The ground terminal of the servo drive must be grounded, otherwise it may cause electric shock.

€ Please do not damage or pull on the cable, subject the cable to excessive force, put it under heavy
objects or clamp it. Doing so may result in electric shock, which may cause the product to stop or
burn out.

€ Unless designated personnel, please do not set up, disassemble or repair, otherwise it may

€ cause electric shock or injury.

€ Please do not remove the cover, cables, connectors and optional accessories while the

€ power is on, otherwise it may cause electric shock and damage the driver.

€ Please follow the steps required by this manual for trial operation.

€ If an operation error occurs while the servo motor is connected to the machine, it will not only cause
damage to the machine, but also sometimes cause personal accidents.

€ Please do not change the maximum speed value, except for special purposes. Inadvertent change

may damage the machine or cause injury.

€ When the power is turned on and for a period of time after the power is cut off, the heat sink of the
servo driver, the external braking resistor, and the servo motor may become hot. Please do not touch
it, otherwise it may cause burns. To prevent accidental contact with hands or parts (cables, etc.),

please take safety precautions such as installing an enclosure.

€ Please do not touch the rotating part of the servo motor while it is running, as this may

€ result in injury.

€ If the servo motor is installed on the supporting machine and starts to run, make sure that

4 the servo motor can be stopped at any time, otherwise you may get injured.

€ Please install a stop device on the machine side to ensure safety.

€ The brake of the servo motor with brake is not a stopping device to ensure safety. If a stop device is
not provided, it may cause injury.

€ If power is restored after a momentary power failure occurs during operation, the machine may

restart suddenly, so please do not approach the machine.

€ Please take measures to ensure that personal safety will not be endangered when restarting,
otherwise it may cause injury.

€ Please do not modify the product in any way, otherwise it may cause injury or mechanical damage.
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€ Please install the servo driver, servo motor, and external braking resistor on non-combustible
materials, otherwise it may cause a fire.

€ Between the power supply and the main circuit power supply of the servo driver (single-phase R, S,
three-phase R, S, T), be sure to connect an electromagnetic contactor and a non-fuse circuit breaker.

Otherwise, when the servo drive fails, the large current cannot be cut off, which may cause a fire.

€ In the servo driver and servo motor, please do not mix oil, grease and other flammable foreign
objects and screws, metal pieces and other conductive foreign objects, otherwise it may cause fire

and other accidents.

1.2 Precautions when confirming the arrival of the product

Confirm item Description

The packaging box contains the products you ordered. Please

Does the delivered product match the model of ) o
confirm it with the nameplate model of the servo motor and servo

5
the product you ordered? driver.

Please check the positive surface to see if the product is damaged
Is there any damage to the product? during transportation. If any omission or damage is found, please
contact our company or your supplier as soon as possible.

It is normal to be able to turn gently by hand. Except for servo motors

i ?
Is the servo motor rotating smoothly? with brakes.

1.3 Packing list

RS servo driver (including one DB44 terminal kit + one main circuit terminal) * one

RSM servo motor *1

Motor supporting power extension cable*1

Motor supporting encoder extension cable*1

Brake extension cable for brake motor*1 (special for motor with brake)

Driver debugging software communication cable (optional)*1
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Chapter 2 Product information and installation

2.1 Driver introduction

2.1.1 Nameplate and model description

RS 400 C

Symbol Description

RS SIMTACH high voltage servo driver

Driver power
100 - 100W
200 - 200W
400 — 400W
750 — 750W
1000 — 1000W
1500 — 1500W
3000 — 3000W

400

Model type
None - standard pulse type/RS485 fieldbus type driver
E - EtherCAT fieldbus type driver

C - Low cost pulse type driver

2.1.2 Servo driver specifications

1) Basic specifications

Driver model RS100E RS200E RS400E RS750E RS1000E RS1500E RS3000E
Adapted
100W 200W 400W 750W 1000W 1500W 3000W
power
Continuous
3.0A 3.0A 3.0A 5.0A 7.0A 9.0A 12.0A
current
Maximum
9.0A 9.0A 9.0A 15.0A 21.0A 27.0A 36.0A
current
Single phase /
Input power Single phase 220AC Single phase 220AC 3 phase
220AC
Size code Type A Type B Type C
Size 178*160*41 178*160*51 203*178*70
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2) Electrical parameters

ltem

Content

Control method

IPM PWM control, SVPWM drive mode

Encoder type

Match 17 ~ 23Bit optical or magnetic encoder, support absolute encoder control

Universal input

8 channels, support 24V common anode or common cathode,

Universal output

2 single-ended + 2 differential outputs, single-ended (50mA) can be supported /
differential (200mA) can be supported

2.1.3 Driver installation

1) Driver environment

ltem

Requirement

Ambient temperature

0~55°C (The average load rate should not exceed 80% when the ambient

temperature is above 45°C)

Storage temperature

-20~85°C

Use/storage humidity

Below 90%RH (no condensation)

Vibration resistance/

impact resistance

4.9m/s2 /19.6m/s2

Protection level

IP10

Altitude

Less than 1000m

2) Diriver size
Size A - below 400W:

1781

o
s

175

160 0 ][6
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Size B - below 2000W:

%[ ]9
=
I
@ |
”'""; '§§ b | |
e
3 i 5 %% | I
= \:\f
| I
F§§ I | [l
1 7 | __'_'"130 48 |ls

3) Precautions for driver installation
Please install the driver in an electrical cabinet free from sunlight and rain. Do not place the driver in a
corrosive or other harmful environment.

Please ensure that the installation direction is perpendicular to the wall, and use natural air convection or
a fan to cool the servo driver. Fix the servo driver firmly on the mounting surface through 2 to 4 mounting
holes (the number of mounting holes varies according to the capacity). When installing, please face the

front of the driver to the operator and make it perpendicular to the wall. Please pay attention to avoid
drilling chips and other foreign matter from falling into the driver during installation, otherwise it may
cause driver failure.

When multiple drivers are installed in the control cabinet, please note that sufficient space must be
reserved for the placement position to achieve sufficient heat dissipation.

Be sure to connect the ground terminal to the ground, otherwise there may be a risk of electric shock or
interference resulting in malfunction.

10
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When there is a vibration source (punch) near the drive installation, if it is unavoidable, please use a

vibration absorber or install an anti-vibration rubber gasket.

When there are noise interference sources such as large magnetic switches and fusion splicers near the

driver, it is easy to cause the drive to be interfered by the outside and cause malfunction. At this time, a

noise filter needs to be installed, but the noise filter will increase the leakage current, therefore, it is

necessary to install an insulating transformer on the input end of the driver.

2.2 Servo motor model description

2.2.1 Motor naming

2.2.2 Motor specifications

RSNA

Serial name

A: Five pairs of poles, ultra-thin, silver
Motor inertia code

S: Small inertia M: Medium inertia

H: Large inertia

Maotor flange size

06:60mm 13:130mm

1) Basic specifications

06 J 1330 A -Z
Encoder code
J : 17bit magnetic unicyclic absolute encoder
H : 23bit optical unicyclic absolute encoder
G : 17bit magnetic multiturn absolute encoder
L : 23bit optical multiturn absolute encoder

Motor rated torque
13:1.3 Nm 150: 15 Nm

Motor rated speed

30: 3000 rpm 15: 1500 rpm

Is there an oll seal
A: With oil seal inside
MNone:
Brake code
Z: With brake

No oil seal inside

Size Model Power Motor length Motor length with
brake
RSNA-M04J0130A 50W 61.5 93.5
40 RSNA-M04J0330A 100W 81.5 110
RSNA-M06J0630A 200w 80 109
o0 RSNA-M06J1230A 400W 98 127
RSNA-M08J2430A 750W 107 144
80 RSNA-M08J3230A 1000W 127 163
RSM-M11J4030A 1.2KW 189 294
110 RSM-M11J5030A 1.5KW 204 264
RSM-M11J6030A 1.8KW 219 294
RSM-M13J5025A 1.3KW 171 241
130 RSM-M13J6025A 1.5KW 179 236

11
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RSM-M13J7725A 2.0KW 192 249
RSM-M13J10015A 1.5KW 213 283
RSM-M13J10025A 2.5KW 209 290
RSM-M13J15015A 2.3KW 241 322
RSM-M13J15025A 3.8KW 231 312

2) Electrical parameters

Item Content
Rated voltage 220V
Encoder type 17bit magnetic encoder / 23bit optical encoder optional

2.2.3 Encoder type

Encoder selection specifications:

Encoder code Description
J 17bit single-turn magnetic absolute encoder
H 23bit single-turn optical absolute encoder
G 17bit multiturn magnetic absolute encoder
L 23bit multiturn optical absolute encoder
w 10000 lines optical absolute encoder

Encoder performance selection instructions

The encoder is the position counting device of the servo motor, and the feedback of the motor position
and speed information provides the most important basis for the control of the driver.

It is obvious that a high-resolution encoder can "cut" the movement of the motor in one revolution into
smaller units, so a high-resolution encoder can provide higher precision information.

Absolute encoders can feedback the absolute number of turns of the encoder, and can be connected to
an external battery to keep the position information of the motor even after the drive is powered off. It is
generally used in some high-precision and precise positioning occasions.

Restricted by the encoder manufacturing process and servo drive acquisition capabilities, our company
provides up to 23-bit photoelectric encoders with the highest resolution of 8388608. In actual use,
because of the working conditions, we can choose a slightly lower resolution encoder to reduce the cost
of the motor while ensuring a certain accuracy.

Therefore, please choose the encoder specification of the servo motor reasonably according to your
actual situation.

12
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2.3 Motor installation

2.3.1 Servo motor use environment

Item Requirement
Ambient temperature 0~40°C
Storage temperature -20~60°C

Use/storage humidity Below 90%RH (no condensation)

Vibration resistance/impact

resistance 49m/s2 /196m/s2
Protection level IP65
Altitude Below 1000m
2.3.2 Servo motor size
1) Base 40 (AMP plug outlet*)
- L - L 40Mazx M|
- F =
i = U }
28 _;3,3,1?_ %
g1 o
! = ;
| | Ol
PRI .
Description Model Motor length (mm) Weight (kg)
50W RSM-M04J0130A 61.5 0.3
100W RSM-M04J0330A 81.5 0.45
50W with brake RSM-M04J0130A-Z 93.5 0.5
100W with brake RSM-M04J0330A-Z 110 0.62
2) Base 60 (AMP plug outlet*)
i L &
| M4
1 ] -~ Deep 10
#14 ‘ .
i =
Eﬂ F——
- e ‘ !
i | 14
: = |
. i (7 —o
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Description Model Motor length (mm) Weight (kg)
200W RSMA-M06J0630A 80 0.88
400W RSMA-M06J1330A 98 1.26

200W with brake RSMA-M06J0630A-Z 109 1.3
400W with brake RSMA-M06J1330A-Z 127 1.7

3) Base 80 (AMP plug outlet*)

Rt
6825
3.
| 36201 B
Description Model Motor length (mm) Weight (kg)
750W RSNA-M08J2430A 107 24
1000W RSNA-M08J3230A 127 31
750W with brake RSNA-M08J2330A-Z 144 341
1000W with brake RSNA-M08J3230A-Z 163 3.8

4) Base 110 (Aviation plug outlet’)

55

85

2

WL

14

ME
7 Deap 25
-

% 18
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Description Model Motor length (mm) Weight (kg)
1.2KW RSM-M11W4030A 189 6.0
1.5KW RSM-M11W5030A 204 6.8
1.2KW RSM-M11W6020A 219 7.9
1.8KW RSM-M11W6030A 219 7.9
1.2KW with brake RSM-M11W4030A-Z 294 71
1.5KW with brake RSM-M11W5030A-Z 264 7.9
1.2KW with brake RSM-M11W6020A-Z 279 9.0
1.8KW with brake RSM-M11W6030A-Z 294 9.0
5) Base 130 (Aviation plug outlet”)

-

B “, h22

S PR i
Description Model Motor length (mm) Weight (kg)
1.3KW RSM-M13W5025A 171 6.6
1.5KW RSM-M13W6025A 179 7.4
2.0KW RSM-M13W7725A 192 8.3
1.5KW RSM-M13W10015A 213 9.8
2.5KW RSM-M13W10025A 209 9.7
2.3KW RSM-M13W15015A 241 12.6
3.8KW RSM-M13W15025A 231 124
1.3KW with brake RSM-M13W5025A-Z 241 7.7
1.5KW with brake RSM-M13W6025A-Z 236 8.5
2.0KW with brake RSM-M13W7725A-Z 249 9.4
1.5KW with brake RSM-M13W10015A-Z 283 10.9
2.5KW with brake RSM-M13W10025A-Z 290 10.8
2.3KW with brake RSM-M13W15015A-Z 322 13.7

15
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3.8KW with brake RSM-M13W15025A-Z 312 13.5
1.2KW with brake RSM-M11W6020A-Z 279 9.0
1.8KW with brake RSM-M11W6030A-Z 294 9.0

"Remark:
The AMP plug outlet specification is "4 holes motor wire + 9 holes encoder wire + 2 holes brake wire"

The aviation plug outlet specification is "4 holes motor wire + 7 holes encoder wire + 2 holes brake wire"

2.3.3 Precautions for motor installation

Please ensure that the installation direction is perpendicular to the wall, and use natural air convection or
a fan to cool the servo drive. by2 to 4 mounting holes (the number of mounting holes varies according to

the capacity), and the servo drive is firmly fixed on the mounting surface. When installing, please face

the front of the driver to the operator and make it perpendicular to the wall. Please pay attention to avoid
drilling chips and other foreign matter from falling into the drive during installation, otherwise it may

cause driver failure.
When multiple drivers are installed in the control cabinet, please note that sufficient space must be
reserved for the placement position to achieve sufficient heat dissipation.

Be sure to connect the ground terminal to the ground, otherwise there may be a risk of electric shock or
interference resulting in malfunction.

When there is a vibration source (punch) near the driver installation, if it is unavoidable, please use a
vibration absorber or install an anti-vibration rubber gasket.

When there are noise interference sources such as large magnetic switches and fusion splicers near the
driver, it is easy to cause the drive to be interfered by the outside and cause malfunction. At this time, a

noise filter needs to be installed, but the noise filter will increase the leakage current, therefore, it is

necessary to install an insulating transformer on the input end of the driver.

2.4 Servo system configuration list

16
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Panel operator

{t

485 communication port

(RSC series do not havethe 485 communication port)

USB debugging port

Input and output signal

n

”Ig

™——  Powerinput terminals (Cn1)
Encoder interface(CN2)
n
\ Braking resistor/ Mator cable interface
can be external
Grounding port
List of standard model combinations
Motor base Model Rated power Matched driver Encoder cable Power cable
RSNA-M04J0130A 50W RS100(C/E) SES4-030 SMS-030
40
RSNA-M04J0330A 100W RS100(C/E) SES4-030 SMS-030
RSNA-
200W RS200(C/E) SES4-030 SMS-030
M06J0630A
60
RSNA-
400W RS400(C/E) SES4-030 SMS-030
M06J1330A
RSNA-
750W RS750(C/E) SES4-030 SMS-030
M08J2430A
80
RSNA-
1000W RS1000(C/E) SES4-030 SMS-030
M08J3230A
RSM-M11J4030A 1200W RS2000(C/E) SEH4-030 SMH-030
RSM-M11J5030A 1500W RS2000(C/E) SEH4-030 SMH-030
110
RSM-M11J6020A 1200W RS2000(C/E) SEH4-030 SMH-030
RSM-M11J6030A 1800W RS2000(C/E) SEH4-030 SMH-030
130 RSM-M13J5025A 1300W RS2000(C/E) SEH4-030 SMH-030

17
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RSM-M13J6025A 1500W RS2000(C/E) SEH4-030 SMH-030
RSM-M13J7725A 2000W RS2000(C/E) SEH4-030 SMH-030
RSM-
2500W RS3000(C/E) SEH4-030 SMH-030
M13J10025A
RSM-
2300W RS3000(C/E) SEH4-030 SMH-030
M13J15015A
RSM-
3800W RS3000(C/E) SEH4-030 SMH-030
M13J15025A

Remarks: The wiring takes 3 meters as the standard configuration, other specifications please

specify when ordering

2.5 Matching cable specifications

2.5.1 Motor and encoder wiring

Naming of AC servo cables

Cable series Cable category

S. E S 4 -*0 30 5 _‘._'Z ! IAE 58D E: Encoder cable

—_— — 1 — — H: IRV high-voltage servo M Posy i @t enwon cEble
0 Low-woltage brushles servo

MNumber of cable cores

Powsr cable 4 comes can be omdted

Motor cable of 80mm and below

Motor cable SM5-030
Color definition:.

N T N O
Red Whate Black Yedlow Bgre=n

Encoder cable SES4-030

Cable length

Cabde length s

Plug category

% Plastc Amp Head

Motor cable of T10mm/130mm

Motor cable SMH-030
Color definition:

T G 0 "
Berivam Bhre

Elark Y edlowe Sigpremn

Encoder cable SEH4-030

18
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Wiring matching table:

1) AMP plug type motor wiring (40/60/80 base)

Cable length
Cable type
3 meters 5 meters 8 meters
Motor cable SMS-030 SMS-050 SMS-080
Encoder cable SES4-030 SES4-050 SES4-080
Brake cable SMBZ2-030 SMBZ2-050 SMBZ2-080
Multiturn absolute
encoder cable SES6-030 SES6-050 SES6-080
2) Auviation plug type motor wiring (110/130 base)
Cable length
Cable type
3 meters 5 meters 8 meters
Motor cable SMH-030 SMH-050 SMH-050
Encoder cable SEH4-030 SEH4-050 SEH4-050
Brake cable HMBZ2-030 HMBZ2-050 HMBZ2-050
Multiturn absolute
encoder cable SEH6-030 SEH6-050 SEH6-050

Motor wiring requirements:

The motor power cable needs to meet certain current carrying requirements: Motors below 80mm base
use wire diameter specifications above 0.5mm?2

For motors below 130mm base, the encoder cable of motors with wire diameters above 0.75mm? needs
to meet the requirements of shielding isolation: standard configuration 0.14mm2 wire diameter, twisted

pair, shielded cable.

Please also pay special attention to:
For drag chains or similar use environments, please be sure to use flexible cables that meet the

requirements to ensure the normal operation of the servo system.
The cable installed in the drag chain needs to maintain a certain amount of space, and do not artificially

increase the bending angle of the cable.

2.5.2 Mini-USB debugging cable

Please use Mini-USB cable with magnetic ring, please contact after-sales service or official website to

download the driver

19
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2.5.3 EtherCAT communication cable

The EtherCAT network cable is connected to the RJ45 terminal with a metal shield, and has input
(IN/CN5) and output (OUT/CN4) interfaces. The electrical characteristics comply with IEEE802.3 and

ISO8877 standards.

| s s | e [

AR

AR

Pin Definition Description

1 TX+ Data sending+
2 TX- Data sending-
3 RX+ Data reception+
4 NULL null

5 NULL null

6 RX- Data reception-
7 NULL null

8 NULL null

2.5.4 Instructions for braking resistor

When the output torque of the motor and the rotation speed are in the opposite direction, it represents

the energy transferred from the load end to the driver. This energy is fed back to the capacitor in the DC

bus so that its voltage value rises. When it rises to a certain value, the capacitor cannot fully absorb the

feedback energy, and a braking resistor is needed to dissipate it. The braking resistor is connected to the

P+ and BR ports. The drive has its own braking resistor with a certain power. When the driver's built-in

resistance is not enough to absorb braking energy consumption, the user can also connect a larger

power braking resistor.

At this time, it is only necessary to replace the high-power braking resistor with the braking resistor of the

driver. The following table shows the specifications of the built-in regenerative resistors provided by the

RSE series:
Driver model RS100E RS400E RS750E RS1000E RS2000E RS3000E
Adapted motor power 100W 400W 750W 1000W 2000w 3000W
Continuous current 1.5A 2.8A 4.5A 6.0A 7.4A 10.1A
Maximum current 4.5A 8.4A 13.5A 18.0A 22.2A 30.3A
Built-in braking resistor _ 100Q 50Q 50Q
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resistance and power . 50W 75W 100W
Allowable braking power _ 25W 38W 50W
Minimum resistance of
external braking resistor _ 500 300 20Q

Configuration reference of braking resistor:

As mentioned in the above table, the braking energy of the drive returns to the DC bus first. When the
feedback superimposed voltage exceeds the reference value set by the drive (that is, the maximum
absorption capacity of the DC bus capacitor), the braking energy enters the braking resistor.

When the built-in braking resistor of the drive cannot meet the discharge requirements, it is necessary to

replace the braking resistor with a larger specification.

The power of the braking resistor needs to be greater than the power of the drive's built-in braking
resistor. The resistance of the braking resistor needs to meet certain requirements, and the minimum

resistance should not be lower than the lower limit listed in the above table.

Generally speaking, the greater the load inertia and the shorter the acceleration and deceleration time,
the greater the braking energy and the greater the braking resistor power required.

2.6 Accessories description of multiturn absolute encoder

When using a servo motor with a multi-turn absolute encoder, you need to pay attention to selecting the
corresponding encoder cable and the corresponding battery. At the bottom left of the drive is a dedicated
card slot for the battery box. When leaving the factory, we are equipped with a battery and battery box of
the corresponding specifications. When the battery is exhausted, the drive will prompt a related alarm.
When replacing the battery, remove the battery box for replacement.

The standard battery specifications are: 3.6V, 2500mAh.
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Chapter 3 Servo driver and motor wiring

3.1 Servo driver interface distribution

1) Size A, Size B driver interface distribution

485 communication ports CN4, CN5

Panel and display

Mini USBE interface

D844 control signal interface

Encoder signal interface

Main power input port
Braking resistor interface

Motor wire interface

Grounding

Battery box slot

3.2 Servo driver main circuit connection

Terminal
syml!)ol Terminal name Terminal function
. . Servo driver power supply input terminal, single-phase 220AC or three-
L1, L2, L3 Power supply input terminal phase 220VAC
P+. B+- Braking resistor terminal Connect to energy consumption braking resistor
U. V. W. Servo motor connection Servo motor connection terminals, must be connected to the U, V, W,
PE terminal and PE terminals of the motor

Cautions for circuit wiring:
<@ Do not connect the input power cord to the output terminals U, V, W, otherwise the servo driver will be
damaged.
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«@ Do not pass the power cord and signal cord through the same pipe or bundle them together. To avoid
interference, the distance between the two should be more than 30cm.

<@ Do not turn on/off the power frequently. When you need to repeatedly turn on/off the power

continuously, please control it to less than once a minute. Since the power supply part of the servo
driver has a capacitor, when the power is turned on, a relatively large charging current will flow

(charging time 0.2s). Frequent ON/OFF of the power supply will cause the performance of the main

circuit components inside the servo drive to degrade.

<@ Please connect the servo driver to the ground reliably, and use a PE wire with a large diameter as
much as possible to ensure that the grounding resistance is less than 100 ohmes.

<@ It is recommended that the power supply be supplied through a noise filter to improve the anti-

interference ability.
<@ Please install a non-fuse type (NFB) circuit breaker so that the external power supply can be cut off in
time when the driver fails.

<@ Do not power on and use the servo driver when the terminal screws or cables are loose, otherwise it
may cause a fire.

3.3 Servo driver encoder signal terminal CN2 connection

Servo motor encoder output terminal signal definition: face up to the motor encoder output terminal, its

terminal definition serial number is shown in the following diagram:

Schematic diagram of servo motor encoder outlet terminal

Signal name Pin Function
@ @ 3 FG 1 Shield ground
Power input positive:

+5V 2 +5V

@ @ @ GND 3 Power input negative:

+
9 SD 4 Encoder bus signal

SD- 5
E 6 Encoder battery
E- 7

Servo encoder extension cable motor side terminal: face up to the servo encoder extension cord motor
side terminal, the definition number of its terminal is shown in the following diagram:

Schematic diagram of motor side terminal of servo encoder extension cable

Signal name Pin Function
FG 1 Shield ground
Power output positive:
+5V 2 +5V
GND 3 Power Out[())l\,l/t negative:
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I SD* 4 Encoder bus signal
@ SR
N/ I? 6 Encoder battery
- 7

3@ g
®|5]7
987

Servo encoder extension cord driver side terminal: The servo encoder extension cord driver side
terminal is a welding pin, which is marked with a pin serial number, and the definition serial number of its
terminal is shown in the following diagram:

Schematic diagram of motor side terminal of servo encoder extension cable

JGiEl Pin Function
name
Power output positive:
S — - GND 5 Power output negative:
_ ov
135 BAT+ 3 Encoder battery
BAT- 4
SD+ S Encoder bus signal
SD- 6
FG - Terminal metal shell

Remarks:
<@ Please purchase SIMTACHt the SE series cables or cables with the same specifications and above.

«@  The encoder cable should be as far away as possible from other high-current loops of the
equipment to prevent interference.

<@ Do not place the encoder connector in the drag chain to prevent poor connection at the connector.
The absolute encoder wiring comes with two battery connectors. Please pay attention to the battery
protection when purchasing.

<@ When cables are placed in the drag chain, attention should be paid to the distribution space to avoid
excessive bending angles and the resulting reduction in cable life.

3.4 The connection of the control signal terminal CN1 of the servo
driver

3.4.1 CN1 pin definition

CN1 is a 44-pin three-row DB connector, which is included with the driver when shipped. Please
carefully confirm the pin definition and electrical specifications.

Driver control signal terminal CN1 pin diagram
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wQ O 0 0 0 0 0 O 0 0 0 0 0 O O«
0O O O OO OO OCOCOOOO O Oa

£ O 0 0 ¢ ¢ O D 0D B O 6 60 O

Signal name Pin Signal definition Default function Description
INCOM 1 Input common - @ 24V signal input
IN1 2 Input 1 Meaningless " Support common anode or common cathode
IN2 3 Input 2 Probe 1 connection
IN3 4 Input 3 Probe 2 <" Does not support the mixed use of NPN and
IN4 5 Input 4 Positive limit PNP
IN5 6 Input 5 Negative limit
IN6 7 Input 6 Origin signal
IN7_24V+ 16 Input 7 Meaningless Differential input terminal:
IN7_5V+ 17 @ 24V signal is connected to IN7_24V and
IN7- 18 IN7- terminals
@M 5V signal is connected to IN7_5V+ and IN7-
terminals
IN8_24V+ 19 Input 8 Differential input terminal:
IN8_5V+ 20 @ 24V signal is connected to IN8_24V and
IN8- 21 Emergency stop IN8- terminals
@M 5V signal is connected to IN8_5V+ and IN8-
terminals
OUTCOM- 31 Output common -
@ Common cathode output
OUT1 32 Output 1 Servo ready
<@ Current does not exceed 50mA
ouT2 33 Output 2 Alarm output
OUT3+ 34
Output 3 Position reached
OuUT3- 35 «"  Differential output
OUT4+ 36 @ Current does not exceed 200mA
Output 4 Brake output
OouT4- 37

3.4.2 Universal input interface

Signal name Pin Signal definition Default function Description
INCOM 1 Input common -
] @ 24V signal input
IN1 2 Input 1 Meaningless
" Support common anode or
IN2 3 Input 2 Probe 1 .
common cathode connection

IN3 4 Input 3 Probe 2

Py @ Does not support the mixed
IN4 5 Input 4 Positive limit use of NPN and PNP
IN5 6 Input 5 Negative limit

25




RS EtherCAT Series Servo User Manual V3.1

IN6 7 Input 6 Origin signal
IN7_24V+ 16 Differential input terminal:
IN7_5V+ 17 @ 24V signal is connected to
Input 7 Meaningless IN7_24V and IN7- terminals
IN7- 18 @ 5V signal is connected to
IN7_5V+ and IN7- terminals
IN8_24V+ 19 Differential input terminal:
IN8_5V+ 20 <@ 24V signal is connected to
Input 8 Emergency stop IN8_24V and IN8- terminals
IN8- 21 @ 5V signal is connected to
IN8_5V+ and IN8- terminals
Servo driver Servo driver
20+ 2 [

1M C Ol

meaningless — e
Probe 1~ e
Probe 2 ———3

Positive limit —————4

Negative limit -

Home input ——y

2

Common anode input

The driver has a total of 8 input ports, and the function can be selected and set according to P02.00

P02.17 (refer to the parameter chapter).

| INC Ok |1 E@

meaningless— TorE
Probe 1~ TRE D@
Probe 2 [~ ™0 B
Positive limit "*-—m;;—EE
Megative limit — TR Eﬁ
Home input —“W—*:@

SE——
24

Common cathode input

~

The circuits of IN1~IN6 are the same. Taking IN1 as an example, the wiring example is as follows:

1) When the upper computer device is a relay output:

+24\/de

INCOM

Servo driver

Y

*

1M1

2) When the upper computer device is open-collector output:
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Servo driver Servo driver

+24de +24¥dc

T PNF’{
INCOM INCOM
= i
INT 2

W= InT |2

Note: Mixing of NPN and PNP is not supported

The IN7 and IN8 circuits are the same, the following takes IN8 as an example for description:

When the signal voltage is 5V:
1) When the upper computer device is a relay output:

Servo driver

+8vdc
INT _SW'+ |47
E
—e
37
&

2) When the upper computer device is open-collector output:

Servo driver Servo driver
+5d +5Vde
FNF
INT_Sy+ |17 INT_S\+ [17
NEN IN7- I; m IN7- |18 m
o o

When the signal voltage is 24V:

1) When the upper computer device is a relay output:
Servo driver

+24%de

IN7 _24V+ 1—%——*
k(]

| IN7- |18
4 /
s

2) When the upper computer device is open-collector output:
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Servo driver Servo driver
+2fde +20de:
FHP j—
INT_2ep+ | IN7_ 24\ g
NEN IN7- |
I:IL/ o
3.4.3 Universal output interface
Default Description
Signal name Pin Signal definition P
function

OUTCOM- 31 Output common - @ Common cathode output
OuUT1 32 Output 1 Servo ready @ Current does not exceed
ouT2 33 Output 2 Alarm output 50mA
OUT3+ 34 Position
oUT3 25 Output 3 hed " Differential output

- reache
@ Curment does not exceed
OUT4+ 36
Output 4 Brake output 200mA

OUT4- 37

The driver has a total of 4 output ports, the common cathode output terminal drive current is 50mA,
which can be used for small current output; the maximum drive current of the differential output terminal

is 200mA, which can be used to drive the relay type output.

The OUT1~OUT2 interface circuits are the same. Take OUT1 as an example.

1) When the upper device is a relay input:

Servo driver & navde

1

2 OUTH

The following is the wrong wiring method:

Servo driver Servo driver
5w 24Vdc
E : inuous digde
¢ ]} Ynconnected syolarity error
210U relay 32
4 4]

]QUT COR- 1

>< %
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2) When the upper device is optocoupler input:

Servo driver

32
A

The OUT3 ~OUT4 interface circuits are the same. Take OUT3 as an example.

5~24Vdc

oUT1
OUTC OM-

Vo

Servo driver

5-24Vdc

i
wle

2 joum

1) When the upper device is a relay input:

Servo driver

The following is the wrong wiring method

Servo driver

]

OUT3-

X s

S~24%dc

F410UT 3+

Unconnected
relay

2) When the upper device is optocoupler input:

Servo driver

24

.

5~24Vde

QLT 3+

oUTS
W l

OUTCOM-

X g

S=24Vdc

Servo driver

S~24%dc

4]
f S
35

s %
oL T3+

Servo driver

29

0
wﬁ@
ouUT*
X Dl

ouT3-
X nl

S~24Jdc

Mo current limiting
resistor connected

Continuous diode
polarity error

No current limiting
resistor connected
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3.5 The connection of the driver debugging communication terminal
CN3

The CN3 interface is a standard mini-USB interface, which is used to connect to the computer's USB
port for debugging software communication. When you need to use it, please purchase from the

manufacturer or bring your own cables of the same specification.

3.6 Connection of driver EtherCAT communication terminals CN4 and
CN5

The EtherCAT network cable is connected to the RJ45 terminal with a metal shield, and has input
(IN/CN5) and output (OUT/CN4) interfaces. The electrical characteristics comply with IEEE802.3 and
ISO8877 standards.

| e [ | e [

I TP

8 1 8 1
Pin Definition Description
1 TX+ Data sending+
2 TX- Data sending-
3 RX+ Data reception+
4 NULL null
5 NULL null
6 RX- Data reception-
7 NULL null
8 NULL null

3.7 Example of brake control connection

Servo driver
+28 dc +24vdc

. _-1|+ Motor brake outgoing line
= |
oV ov : |

Servo motor with brake
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3.8 Anti-interference countermeasures for electrical wiring

To suppress interference, please take the following measures:

€ The length of the command input cable should be less than 3m, and the encoder cable should be
less than 20m.

€ Use thick wires as much as possible for the grounding wiring. (Above 2.0mm?)

€ Please use a noise filter to prevent radio frequency interference. When using in a civil environment
where the power supply interference noise is strong, please install a noise filter on the input side of
the power cord.

€ Inorder to prevent the malfunction caused by electromagnetic interference, the following treatment
methods can be used:

(D Install the host computer device and noise filter near the servo driver as much as possible.

2 Install surge suppressors on the coils of relays, screw tubes, and electromagnetic contactors.

(3 When wiring, please lay the strong current lines separately from the weak current lines, and keep an
interval of more than 30cm. Do not put them in the same pipe or bundle them together.

(@ Do not share power supply with electric welders, electrical discharge processing equipment, etc.
When there is a high-frequency generator nearby, install a noise filter on the input side of the power

cord
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Chapter 4 Panel display and operation

4.1 Panel display overview

4.1.1 Panel composition introduction

The display panel of the servo drive is composed of 5 keys and a 5-digit LED digital tube display,
which is used to realize various status information display, trial operation, parameter management
and other functions. The 5 keys are identified as follows:

Functions Symbol Description Icon
Mode/return MODE Mode switch

Shift key Shift left

Increase Switch up selection/increase value

Decrease Switch down selection/decrease value

Confirm SET Confirm operation

4.1.2 Panel display content

When the servo driver is running, the LED display can be used for servo monitoring display, parameter

display, function display, parameter management, encoder adjustment, and open loop operation.
Monitoring display: display the current running status of the servo;

Parameter display: display the set value of servo control parameters;

Function display: internal test run operation;

Parameter management: used to manage servo control parameters;

BB BAR

Encoder adjustment, open loop operation: the manufacturer reserves the use function.
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4.1.3 Panel display operation method

BE88
[ pml_gdr;:;rt:li:I ization I ~EGQEE
150

[ Maonitoring display

Short press
the M key | (] lr=

Monitoring display
selection d00~S

Up and down keys

h r
ST v to select, SET key to view
the M key =
1 d36Er
Parameter setti I
A PEE.EE Up and down keys

Short to select, SET key to view

th: Mp:;ess Long press SET key to DEE 1
ey = E L—;'—E-Ldeterrnine modified pararneteuj

LIS Long press MODE key to

Function opera[iun | = cancel modified parameters
[ [RFEES]

Up and down keys to seledt,
Short press long press SET key to execute function

he M k
i [RF.d.al

Figure 4-1 Schematic diagram of the operation of the servo driver panel

<@ After the power is turned on and the initialization of the servo drive is completed, the panel display
immediately enters the monitor display mode. The target parameter of pre-monitoring can be selected
through parameter P13.00;

<@ Long press the "MODE" key to switch between different display modes;

<@ Once a fault occurs, the servo drive automatically displays the fault monitoring code.

4.1.4 Data display

Different data length and negative number display description:
a) 4 or less signed numbers or 5 or less unsigned numbers:
A single-page digital tube (5 digits) is used for display. For signed numbers, the highest bit of the data "-"

indicates a negative sign.

Display example: -6666 is displayed as follows:
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-66b6

Display example: 65535 is displayed as follows:

65535

b) 4 or more signed numbers or 5 or more unsigned numbers
Display in pages from low to high by digits, each 4 digits is a page, display method: current page +
current page value, switch the current page by long pressing the M key.

Mote: The drive displays a maximum of 12 digits. Three pages are required to represent
the “high 4 bits", "middle 4 bits" and "low 4 bits™ of the 12 digits.

Indicates the numerical properties of the current page: "upper, middle and lower"
respectively indicate “high 4 bits”, "middle 4 bits™ and “low 4 bits",

;
On: Next page data is not DAJfE 5 D D U

Off: Next page data is 0

T Indicates flashing state
On: Current data is negative
Off: Current data is positive

Display example: 1073741824 is displayed as follows:

Page 1: low 4 bits Page 2: middle 4 bits Page 3: high 4 bits
Short press
)
.’“ ;E E ._{ Short press T lﬂ Short press
the left keyl the left key

The first flashing "-* on the left
indicates the numerical properties
of the current page

On: Next page data is not 0
Off: Next page data is 0

Display example: - 1073741824 is displayed as follows:
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Page 1: low 4 bits

Page 2: middle 4

bits

Page 3: high 4 bits

Short press

he left key

b LED

The first flashing *-" on
indicates the numerical
of the current page

On: Next page data is not 0
Off: Next page data is D

4.1.5 Fault display

Short press

the left key

the left
properties

Indicates the negative

sign bit "-"

Short press
T i IE the left key

<@ When the driver is in an error state, the LED panel can display related failure information. If the driver
generates multiple fault alarms at the same time, the drive panel will jump to display each alarm in

turn, or you can view it through the "up and down keys" on the debugging panel.

<@ For specific troubleshooting, please refer to the relevant content in section 4.6.

S Key

d3b6Er

S Key

E’MHL Tili)

4.1.6 Monitor display

The monitor display is used to monitor the running status of the servo driver. By setting the parameter

code P13.00 (the panel default monitoring object), when the servo drive is powered on and initialized,

the display will show the monitoring value of the object. The detailed description of the monitoring display

is as follows:

Display state Meaning ni
d ﬂ ﬂl‘ 5 Operating status ]
d ﬂ lE F Motor speed om
d ﬂ ES [ Speed command om

dO3EF

Motor torque

%

da4yel

Torque command

%

d071PC

Position command counter

Command unit

d09PL

Position feedback counter

Encoder unit

d ! PF

Feedback pulse counter

Encoder unit

d I13PE

Position error

Command unit

d ISPE

Position error

Encoder unit
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d!1F5S

Pulse command speed

rpm

d IBFr

Pulse command frequency

KHz

digi5

Indicates the status of the current driver input port,

The corresponding LED segment code is "on", indicating that the port has
signal input

The corresponding LED segment code is "off", indicating that the port has no
signal input

IN9, IN8 IN5 IN4 INL
i e ]

I |
’

!/ > @ < > @ < e ¢ ¥ @ ¢ > @

IN7 IN6 INT IN2

d2lo5

Indicate the current status of the driver output port

The corresponding LED segment code is "on", indicating that the port signal
output is valid

The corresponding LED segment code is "off", indicating that the port signal
output is invalid

oUT6 OUT3 0UT2
OUTS 0UT4 ‘ OUT1

VI ) O
R e I

dc 1A

Motor mechanical angle

Encoder unit

d22ER

Motor electrical angle

o

dc3Ub

Driver bus voltage

\

d2HES

Encoder status

dd5Eo

Encoder single-turn value

Encoder unit

ddbEN

Encoder multi-turn value

Circle

dc 1Er

Encoder offset

Encoder unit

dd8PF

Feedback pulse counter

Command unit

ddSLl5

Status indication

d36Er

Alarm code

4.2 Parameter setting

Use the panel of the servo driver to set the parameters. For parameter details, please read “Chapter 10

Appendix A”. Take the LED display panel display parameter menu as an example, change the servo

drive P03.06 (the number of command pulses for one revolution of the motor) from the default value of

10000 to 5000 as an example, and proceed with the operation instructions:
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MNorle: The diber dhiphiys 4 Fdalrsen of 12 Sgti Thice pagei aid hipanid fo Papihdeal
e "hagh 4 Bete”, “rredclie 4 Dits” ared “ow 4 DT of ™e 12 dgits
| nedicaten the rumerical propertie af the curent page: “uppes, middis and lowe: |
wapaCiely indicaie “hagh 4 bhis", "midode 4 Dits” and “low 4 bas” E

|~ £ 5000 |

Gin: Cusrmnd dats m negate

..o .. O e

Short press the S key to  Short press left button to shift
display the parameters UP/DOWN modification

0306 0000 5000

Short press left button to shift
UP/DOWN modification

Long press the 5 key to confirm The current
the parameter modification page is the
lower 4 bits Short press the
Long press the M key to cancel — OFF: ’:Et’“ PT:.QE left key to shift
ificati ata is
the parameter modification Short press lert UP/DOWN to the next page
button to shift modification

The current
page is the
middie 4 bits
OFF: Next page
datais O

«  Note: The modified parameters are only sent to the RAM area of the driver, and the value
before the modification will be restored after the driver is powered off and restarted. After
confirming the correctness of the parameter, if you need to save the parameter value

permanently, you need to perform the "parameter save"” operation on the auxiliary function
operation interface.

4.3 Auxiliary function

4.3.1 Parameter management

<@ Save parameters: The parameters modified by the user through the "parameter setting" interface or
the upper computer are only changed in the memory and will be lost after power off. If you want to
change the parameters permanently, you need to execute the "save parameters" operation to write
the internal parameters of the chip into the EEPROM inside the servo drive, and the modified

parameter values will be used after power-on.

«@ Read parameters: Read the parameters stored in EEPROM into the chip memory. This parameter is
automatically executed once when the drive is powered on. Therefore, the parameter value in the
chip memory is the same as the parameter value in the EEPROM at the beginning of power-on.

When the user is not satisfied with the modified parameters or the parameters are adjusted disorderly,
execute this operation to read the parameters in the EEPROM into the chip memory and restore the
parameters at the time of power-on.

<@ The factory default values of all parameters are read into the chip memory and written into the

EEPROM. The default parameter values will be used next time the power is turned on. When the user
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parameters are disordered and the servo drive cannot work normally, all parameters can be restored

to the factory default values through this operation.

Save parameter

AFEES

Read parameter | LONg press
1 | the S key
EEr] GEAFE

eset
}_

1

donkE

i,
m
a

b= |

N
m
o

Short press the M key

4.3.2 Fault reset
When a resettable fault or warning occurs to the servo driver, the fault information of the servo drive can
be reset without power failure, so that the servo drive can resume normal working mode.
€ Note: When using this operation, please disable the servo enable signal, otherwise the fault

information cannot be reset.

Mo fault or servo enabled,
please cancel the enable signal Fault 1

and then reset the fault
F'r~ ,_

Reset fault  The current fault is a non- Fault
I
AFLGE rrorH
] off and restart the servo drive
Finish

Fault reset completed
1 donkH
Short press the M key

4.3.3 Absolute value operation
This auxiliary function can be used to complete the task when a multi-turn encoder failure occurs or the
multi-turn data of the absolute encoder needs to be cleared.
€ Note: When using this operation, please disable the servo enable signal, otherwise the fault

information cannot be reset.

Servo enable, please cancel Fyui 2

Reset multiturn encoder servo enable signal
multiturn data —.E
Short press Finish

RFLEN feady_ Shorre
Reset multiturn encoder e " E Hd H " d an E -

fault information _‘

HEEEE

h

Short press the M key
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4.3.4 Jog test machine

Through this operation, the servo driver can be tested.

€ Note: When using this operation, please disable the servo enable signal.

Servo enable, please cancel Fault 2

servo enable signal

Press the UP key Fornme

o9 % Release the UP k J-E[H
ey
HF:ID G Short press the S key E Hd I Reverse

Release the DOWN key

W s % -
Short press the M key Press the DOWN key

4.3.5 Open loop test

This function is only used for manufacturer testing, please do not operate.

Servo enable, please cancel
servo enable signal Fault 2

Err~¢

Press the UP key Forward

Open loop operation

Ready J-LLY
Iz Release the UP key
HFE'PF Long press the S key FEHdH o

Release the DOWN key

erse
Shiort piss the M o Press the DOWN key e

4.3.6 Encoder calibration

This function is only used for manufacturer testing, please do not operate.

Servo enable, please cancel Fault 2
After calibration, the

servo enable signal
offset is displayed for
Encoder calibration

Ready Ehi};t ;;S}ress Calibration setting P00.25.
4“"“—‘| e
HFEC‘- Short press the S key =rEHdH key Fi HE i ﬂ

Short press the M key

4.3.7 Jog operation

Control the mode and speed of test operation by setting parameters P01.00 (control mode), P04.62 (test
operation speed), P04.63 (test operation acceleration time), P04.64 (test operation deceleration time).
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The servo is not enabled. Please Fault 1

set the servo enabling signal
Fr-2

The running mode and command

Source are

Fault 2
incorrect (when P01.00 is 0, please set P03.00 to
o sk
3: when P01.00 is 1, please set POR.00 to 2). Press the UP key Forward
. : R =
Test jog operation E eﬁd:' H " Felease the UP key J H,wE [
|ﬁ h —]|Release the DOWN k =
Fdlo Long press the S key e eyJJ --[H
Short press the M key i i

4.3.8 Fixed length/continuous operation

By setting parameters P01.00 (control mode), P04.60/P04.61 (test command pulse number), P04.62

(test running speed), P04.63 (test running acceleration time), P04.64 (test running deceleration time) to
control the mode, speed, and stroke of the test operation.

The servo is not enabled. Please Fault 1

set the servo enabling signal

The running mode and command dource are

incomrect (when P01.00 is 0, please|set PO3.00 to

Fault 2
3: when P0O1.00 is 1, please set Pmmm_.E
Test fixed-length operation Press the UP key koot
HFdPJT flosh 3 Release the UP key J-[CH
ERJYr

Release the DOWN key —overse

Test continuous operation

Long press the S key

Press the DOWN key J =2 C H

Short press the M key
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Chapter 5 Communication network configuration

5.1 EtherCAT protocol overview

EtherCAT is an industrial Ethernet technology with high performance, low cost, simple application and
flexible topology. It can be used in industrial field-level ultra-high-speed I/O network, using standard
Ethernet physical layer, transmission media twisted pair or optical fiber (100Base-TX or 100Base-FX).

The EtherCAT system consists of a master station and a slave station. The master station only needs an
ordinary network card, and the slave station needs a dedicated slave station control chip, such as:

ET1100, ET1200, FPGA, etc.

EtherCAT one network to the end, protocol processing directly to the 1/O layer:

No need for any lower sub-bus

No gateway delay

A single system can cover all devices: input and output, sensors, actuators, drives, displays...

Transmission rate: 2 x 100Mbit/s (fast Ethernet, full duplex mode)

BE BB A

Synchronization: The distance between the two devices is 300 nodes, the cable length is 120
meters, and the synchronization jitter is less than 1us

&

Refresh time:
- 256 digital 1/0: 11us
— 1000 switch 1/O distributed in 100 nodes: 30us
- 200 analog /0O (16bit): 50us
- 100 servo axes (each 8 Byte IN+OUT): 100us
- 12000 digital 1/0: 350us
In order to support more types of devices and a wider range of application layers, EtherCAT has
established the following application protocols:
@ CoE (CAN application protocol based on EtherCAT)
@ SoE (Servo driver profile conforming to IEC61800-7-204 standard)
@) EoE (EtherCAT realizes Ethernet)
@ FoE (EtherCAT realizes file reading)

The slave device does not need to support all communication protocols. On the contrary, it only needs to
select the communication protocol that is most suitable for its application.

5.2 System parameter setting

Object dictionary Subindex Name Setting range Default value

0: Position mode
1: Speed mode

0x2003 01h Control mode selection 3
2: Torque mode

3: EtherCAT mode
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5.3 EtherCAT communication basics

5.3.1 EtherCAT communication specification

item specifications
communication protocol IEC 61158 Type 12, IEC 61800-7 CIA402 Driver Profile
SDO SDO request, SDO answer
PDO Variable PDO Mapping

Profile Position Mode (PP)

Profile Velocity Mode (PV)

application layer Profile Torque Mode (PT)

CIA402 Homing mode (HM)

Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity mode (CSV)
Cyclic Synchronous Torque Mode (CST)

transfer protocol 100BASE-TX (IEEE802.3)
physical layer maximum distance 100M
interface RT45 "2 (IN. OUT)

5.3.2 Communications structure

There are a variety of application layer protocols using EtherCAT communication. In the RS EtherCAT
series servo drives, the IEC61800-7 (CIA402)-CANOpen motion control sub-protocol is used.

The figure below is the EtherCAT communication structure based on the CANOpen application layer.

- Object dictionary
Application layer

COE
EtherCaT
state machine £00 FDO
Process
Reqgister Mail
9 data

ESC DPRAM

Data link layer

Physical layer
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In the structure diagram, the application layer object dictionary contains: communication parameters,
application program data, and PDO mapping data. The PDO process data object contains real-time data
during the operation of the servo drive, and is accessed periodically for reading and writing. To
communicate with the DSO mailbox, some communication parameter objects and PDO process data

objects are accessed and modified non-periodically.

5.3.3 State machine

The following block diagram shows the EtherCAT state transition:

Init{#I4EHE)
& 3 &
L] [Py
Pre-Operational (FliEdT) i)
A 4 .
[PS] [=P]
o]
) ¥
ioF) ( Safe-Operational(ZEI5T)
. A
[s]] [o8)

L

Operational (1517

The EtherCAT device must support 4 states and is responsible for coordinating the state relationship

between the master and slave applications during initialization and runtime.

Init: initialization, abbreviated as |

Pre-Operational: Pre-running, abbreviated as

Safe-Operational: safe operation, abbreviated as S

When transitioning from the initialization state to the running state, it must be transformed in the order of
"initialization—pre-operation—safe operation—operation", and no leapfrogging is allowed. You can skip
the conversion when returning from the running state. The state conversion operation and initialization

process are as follows:

State and state transformation operations

There is no communication at the application layer, the master can only read
Initialization (1) and write ESC registers

43



RS E Series Servo User Manual V3.1

Master configuration slave site address

Configuring mailbox channels

P Configuring the DC Division Clock
Requesting "Pre-Operational" status
Pre-Operational (P) Application layer mailbox data communication (SDO)
Master uses mailbox initialization process data mapping
bs SM channel used for master configuration process data communication

Master configuration FMMU

Requesting "Safe operational”

Process data communication is available, but only read input data is allowed, no

Safe-Operational (S) output signals are generated (SDO, TPDO)

Master sends valid output data
SO
Request "operational status"

Inputs and outputs all valid (TPDO, RPDO)

Mailbox communication (SDO) is still available

Operational status (O)

5.3.4 Process Data PDO

The transmission of PDO real-time process data follows the producer-consumer model. PDO can be
divided into RPDO (Reception PDO), the slave station receives the command of the master station
through RPDO; and TPDO (Transmission PDO), the slave station feedbacks its own state through TPDO.

-

RPDO:
Control word target position etc
Master Slave
station station
TPDO:
$ Status word, feedback position, [*
etc

1) PDO mapping parameters
PDO mapping is used to establish the mapping relationship with PDO in the object dictionary. 1600h to
17FFh is RPDO and 1A00h to 1BFFh is TPDO. 3 RPDO and 3 TPDO are available in RS series

EtherCAT servo drivers as shown in the following table:

maximum . .
PDO index longest byte default mapping object
number of maps

6040 (control word)
RPDO 1600h 12 48 607A
60B8
6040 (control word)

607A (target position)
6081
6083

(target position)
(

probe function)

RPDO1 1601h 12 48 )
profile speed)

(
(

profile acceleration)
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6084 (profile deceleration)

6060 (mode selection)

6040 (control word)

6083 (profile acceleration)
RPDO2 1602h 12 48 6084 (profile deceleration)
60FF (target speed)

6060 (mode selection)

603F (error code)

6041 (status word)

6061 (mode display)
TPDOO 1A00h 12 48 6064 (position feedback)
60B9 (probe status)

60BA (probe 1 rising edge position feedback)
60FD (DI status)

6041 (status word)
6061 (mode display)

TPDO1 1A01h 12 48
606C (speed feedback)
60FD (DI status)
6041 (status word)
TPDO2 1A02h 12 48

6064 (position feedback)

2) Synchronization manager PDO allocation settings

In EtherCAT periodic data communication, the process data can contain multiple PDO mapping data
objects. The data objects 0x1C10~0x1C2F used by the CoE protocol define the corresponding SM
(synchronous management channel) PDO mapping object list. Multiple PDO can be mapped in different
sub-index.

In DRV series EtherCAT servo drivers, 1 RPDO frequency division and 1 TPDO frequency division are
supported, as shown in the following table:

index subindex elements
0x1C12 01h Choose to use one of 0x1600, 0x1601, 0x1602 as the actual RPDO used
0x1C13 01h | Choose to use one of 0x1A00, 0x1A01, 0x1A02 as the actual TPDO used

3) PDO Configuration
The PDO mapping parameter includes a pointer to the process data corresponding to the PDO that the
PDO needs to send or receive, including the index, sub-index, and the length of the mapping object.

Among them, the sub-index 0 records the number N of objects specifically mapped by the PDO, and the
data length of each PDO can be up to 4*N bytes, and one or more objects can be mapped at the same

time. Sub-index 1~N are the mapping content. The contents of the mapping parameters are defined as

follows:
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number of

digits

connotation index subindex object length

The index and sub-index jointly determine the position of the object in the object dictionary. The length of
the object indicates the specific bit length of the object, expressed in hexadecimal, namely:

Object length Bit length
08h 8-bit
10h 16-bit
20h 32-bit

For example, the mapping parameter that represents the 16-bit control word 6040h-00 is 60400010h.

5.3.5 Mailbox Data SDO

EtherCAT mailbox data SDO is used to transmit non-periodic data, such as the configuration of

communication parameters, the configuration of servo drive operating parameters, etc. EtherCAT's CoE
service types include: 1. Emergency information; 2. SDO request; 3. SDO response; 4. TXPDO; 5.

RXPDO; 6. Remote TXPDO sending request; 7. Remote RXPDO sending request; 8. SDO information.

5.3.6 Distributed clock

The distributed clock can make all EtherCAT devices use the same system time, thereby controlling the
synchronous execution of the tasks of each device. The slave device can generate synchronization

signals based on synchronized system events. DRV series EtherCAT drivers support SM
synchronization mode and DC synchronization mode. The synchronization cycle is controlled by SYNCO,
and the cycle range varies according to different motion modes.

5.3.7 Status indicators

The object can be monitored by the driver LED:

d23L5

Monitor the current status of the driveR, and the description of the monitored values is shown in the

figure below:
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EtherCAT status display
0: meaningless

1: Initialization state Servo status display
2: Pre-operational state nr: not ready
& Safe operating state ry: ready
IN port connection indication §; Running state m: rum

- L
IN port data indication 4., ﬂ ﬁl E I
OUT port data indication —b’, Ua ‘T :Uo - L

Operation mode display

OUT port connection indication
1: Profile Position Mode (PF)
3: Profile Velocity Mode (PV)
4: Profile Torgue Mode (PT)
6: Homing Mode (HM)
8: Cyclic Synchronous Position Mode (CSP)
9: Cyclic Synchronous Velocity mode (CSV)
Az Cyclic Synchronous Torque Mode (CST)

D

1) Communication connection status
The RS EtherCAT servo driver uses the upper and lower "-" of the first digital tube from the left in the 5-

digit LED indicator on the panel to reflect the connection status of the two RJ45 ports: upper "-" (IN port),
lower "-" (OUT port)

Long dark: The physical layer does not detect the communication connection

Steady on: The physical layer has established a communication connection

2) Data transfer status

The RS EtherCAT servo driver uses the upper and lower " | " of the first digital tube from the left in the 5-
digit LED indicator on the panel to reflect the data transmission status of the two RJ45 ports: the upper

" | " (IN port), the lower " | " ( OUT port)

Flashing: data is being transferred

3) Communication operating status
The communication and servo status and the communication connection status are displayed on the
same interface. The second digit from the left of the 5-digit LED indicator on the panel displays the status

of the slave station's EtherCAT state machine in character form.

Or under the LED speed monitoring interface: The decimal point of the first digit from the left in the 5-
digit LED indicator on the panel indicates the running status of EtherCAT, which is defined as follows:
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IN port connection indication

|
.

IN port data indication [ il
5

b
JUT port data indication —Df— !}

OUT port connection indicatiun EtherCAT Error indication
EtherCAT Run indication

5

J

.-.\

.-

I
L.

o

. _’.l'“

1 I
{07,

T

o .f

LED statuses description
not bright Initialization
EtherCAT Run slow flash Pre-Operational
indicators single flash Safe-Operational
always bright Operational status (Operational)
not bright No errors
EtherCAT Error slow flash General errors
indicators single flash Synchronization error
double flash Watchdog error
< Remarks:

Fast flash: 50ms on, 50ms off (10Hz)
Slow flash: 200ms on, 200ms off (2.5Hz)

Single flash: 200ms on, 1000ms off
Double flash: 200ms on, 200ms off, 200ms on, 1000ms off

4) Servo mode display

The communication and servo status and the communication connection status are displayed on the
same interface. The third digital tube from the left in the 5-digit LED indicator on the panel displays the
current servo operating mode in the form of hexadecimal numbers.

Servo operation mode includes the following:

Servo operation mode display 6060h Panel display

1: Profile position mode 1

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

8: Cyclic synchronous position mode

9: Cyclic synchronous velocity mode

> o oo |~ |w

10: Cyclic synchronous torque mode
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5) Servo status display
The communication and servo status and the communication connection status are displayed on the
same interface. The 4th to 5th digits from the left of the 5-digit LED indicator on the panel display the

slave's servo status in characters.

The servo status includes the following:

Status Description Panel display
Reset Servo drive is powering on and initializing _
The initialization has been completed, the power is not nr
Not ready connected or the servo is faulty
Not Ready
The power supply has been connected, and the servo ry

Get ready | enable is invalid.

Ready

Servo enable is valid, and the motor is running while m
Running .

energized.
servo

Run

5.3.8 Introduction to CIA 402 Control

To use RS EtherCAT driver, the servo driver must be guided in accordance with the process specified in
the standard CiA402 protocol, so that the servo drive can run in the specified state.
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Hig SRR
{Start) {Fault Reaction Active)
0 14
| |
ek ' )
(Mot Ready to Switch On) (Fault) [
1 —‘7
| 16
" L _ |
| IR o
(Switch On Disabled) P
2 7
EiE T
i (Ready to Switch On)
3 L]
i l
| FETHERREE
8 (Switch On)
4 2
| {ElRim T 11 ¥ RiEEL
I {(Operation Enabie) - 16 (Quick Stop Activ) |

The description of each state is as follows:

Initialization

Driver initialization and internal self-check have been completed

The parameters of the driver cannot be set, nor can the driver function be executed

Servo without failure

The servo driver has no fault or the error has been eliminated
Driver parameters can be set

Servo ready

Servo driver is ready

Driver parameters can be set

Waiting to turn on servo
enable

The servo driver is waiting to turn on the servo enable

Driver parameters can be set

Servo operation

The driver is operating normally, a certain servo operation mode has been enabled, the
motor has been energized, and when the command is not 0, the motor will rotate
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The drive parameter attribute can be set as "operational change", otherwise it cannot be set.

The quick stop function is activated, and the driver is executing the quick stop function

Quick sto| . . . L
P The driver parameter attribute can be set as "operational change", otherwise it cannot be set

The driver has failed and is in the process of shutdown.

Fault shutdown . . . L
The driver parameter attribute can be set as "operational change", otherwise it cannot be set

When the fault stop is completed, all driver functions are prohibited, and the driver
Faults

parameters are allowed to be changed in order to eliminate the fault.

5.3.9 Basic features

1) Interface Information
The EtherCAT network cable is connected to RJ45 terminals with metal shield and is divided into input

(IN/CN5) and output (OUT/CN4) interfaces. The electrical characteristics are in accordance with

IEEE802.3, 1SO8877.

| e s | e [

Nnnonan | L onnnano;

pin meaning description

1 TX+ Data sending+
2 TX- Data sending-
3 RX+ Data reception+
4 NULL none

5 NULL none

6 RX- Data reception-
7 NULL none

8 NULL none

2) Topological connection
The EtherCAT communication topology is flexible in connection and has basically no restrictions. This
servo has IN (CN5) and OUT (CN4) interfaces and the topology is connected as follows.

Linear connection:

Upper computer controller CN5(IN) RST50E CNA(OUT) CNE( NJ RS750E CNAI:GUT]

— p—

Ejrnnmu:u—‘ QOnonon; lJJlflﬂﬂﬂﬂDj [0
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Redundant ring connections:

Upper computer controller

= [ | o
CNS5(IN) RS750E CN4(OUT) CNS5(IN) RS750E CN4(OUT)
=1 =1 -

3) Communication cable
Ethernet Category 5 (100BASE-TX) network cables or high-strength shielded network cables are used
for EtherCAT communication. When using servo drives, a shielded network cable with a length of up to

100 M is also required. shielded network cables increase the immunity of the system.
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6.1 Basic settings

Chapter 6 Control mode

6.1.1 Conversion factor setting

Object 6091h is used to set the electronic gear ratio of the servo driver:

The essential meaning of gear ratio is: when the load shaft is displaced by one command unit, the

corresponding motor displacement (unit: encoder unit). The gear ratio is composed of the numerator

6091-01h and the denominator 6091-02. Through the gear ratio, the proportional relationship between

the displacement of the load shaft (command unit) and the displacement of the motor (encoder unit) can

be established:

Motor displacement = load shaft displacement x gear ratio

The motor and the load are connected with other mechanical transmission mechanisms through a

reducer. Therefore, the gear ratio is related to the mechanical reduction ratio, mechanical size-related

parameters, and motor resolution. The calculation method is as follows:

motor resolution

ear ratio = .
& load shaft resolution
Name Gear ratio strlzgiﬁre ARR Data type Uint32
Data Factory Accessib Related PP/PV/ICS
o OD data range S OD default lity - - P/CSV/HM Map YES

The gear ratio is used to establish a user-specified proportional relationship between the load shaft displacement and the motor shaft displacement.

1)

. motor feedback position (encoder unit) and load axis position feedback (command unit relationship:

motor feedback position = load shaft feedback position x gear ratio

2) . Motor speed (rpm) versus load shaft speed (command unit/s):
load shaft speed X gear ratio
motor spees rpm{) = X 60
encoder resolution
3) . Motor acceleration (rpm/ms) versus load speed (command unit/s 2):
load shaft acceleration X gear ratio 1000
motor acceleration = X —
encoder resolution 60
Name Maximum subindex number of the gear ratio Data - Data type Uint8
structure
Data Factory Accessib Related
range ) setting 2 ility RO models - le=h NO
. Data
Name Gear ratio numerator VAR Data type Int32
structure
Data Factor Accessib Related
1~(2%1-1 Y i~ B
range ( ) setting 1 ility RW models Map RPDO
. . Data
Name Gear ratio denominator VAR Data type Int32
structure
Data Factor Accessib Related
1~(2%1-1 Y o B
range ( ) setting ! ity RW . Map RPDO

< Take a ball screw as an example:

Minimum unit of command fc = 1mm
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Lead screw PB = 10mm/r

Deceleration ratio n = 5:1

ncoder resolution for motor model RSMA-M08J2430A is P = 131072 (p/r)
Therefore, the location factor is calculated as follows:

) P xn 131072 =% 5 65536
location factor = = =

PR 10 1
Therefore:
6091-01h = 65536
6091-02h = 1

Its essential meaning is: when the load displacement is 1mm, the motor displacement is 65536 strokes
(encoder unit)

6.2 Servo status setting

The servo driver must be guided in accordance with the process specified in the standard CiA402
protocol for the Servo Drive to operate in the specified state.
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Hig SRR
{Start) {Fault Reaction Active)
0 14
| |
ek ' )
(Mot Ready to Switch On) (Fault)
1 —‘7
| 16
" L _ |
| IR o
(Switch On Disabled) P
2 T
EiE T
i (Ready to Switch On)
3 L]
i l
| FETHERREE
8 (Switch On)
4 &
| {Eligi=sT 11 ¥ RiEEL
I {(Operation Enabie) - 16 (Quick Stop Activ) |
Driver initialization and internal self-check have been completed
Initialization

The parameters of the driver cannot be set, nor can the driver function be executed

Servo without failure

The servo driver has no fault or the error has been eliminated

Driver parameters can be set

Servo ready

Servo driver is ready

Driver parameters can be set

Waiting to turn on servo
enable

The servo driver is waiting to turn on the servo enable

Driver parameters can be set

Servo operation

The driver is operating normally, a certain servo operation mode has been enabled, the
motor has been energized, and when the command is not 0, the motor will rotate

The drive parameter attribute can be set as "operational change", otherwise it cannot be set.
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Quick stop

The quick stop function is activated, and the driver is executing the quick stop function

The driver parameter attribute can be set as "operational change", otherwise it cannot be set

Fault shutdown

The driver has failed and is in the process of shutdown.

The driver parameter attribute can be set as "operational change", otherwise it cannot be set

Faults

parameters are allowed to be changed in order to eliminate the fault.

When the fault stop is completed, all driver functions are prohibited, and the driver

Control commands and status switching:

Bit0 to Bit9 of

CiA402 state switching Control word 6040h status word
6041h
0 Power on — Initialization Natural transition, no control commands required 0x0000
1 Initialization — No servo failure Natural transition, no control commands required 0x0250
S is fault-f S is | 0x0006
9 ervo is fault-free — Servo is 0x0231
ready
Servo ready — Wait to turn on | 0x0007
3 servo enable 0x0233
Wait to turn on servo enable — | 0x000F
4 Servo operation 0x0237
ti Wait to t 0x007
5 Servo operation — Wait to turn 0x0233
on servo enable
Wait to turn on servo enable — | 0x006
6 Servo ready 0x0231
7 Servo ready — No servo failure | 0x0000 0x0250
8 Servo running — Servo ready 0x0006 0x0231
ti N 0x0000
9 Selzrvo operation — No servo 0x0250
failure
Wait to turn on servo enable — | 0x0000
10| No servo failure 0x0250
11 Servo operation — Quick stop 0x0002 0x217
) Natural transition after shutdown is complete, no control
12 Quick stop — servo-free commands required 0x0250
If the servo driver fails in any state other than "fault", it will
13 — Failure to stop automatically switch to the fault stop state without 0x021F
command control.
) . Natural transition after the fault stop is done, no control
14 Failure to stop — Failure commands required 0x0218
15 Fault — Servo without fault 0x80 0x0250
16 Quick stop — servo operation When the shutdown is complete, send OxOF 0x0237
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6.2.1 Control word 6040h

Il B et Hdhi 4544 VAR Kt R Uint16
BOSOR™ w45 0~65535 | @ | o | wudt | RW | EXHSt | AL | @B | RPDO
Set control commands:

Bit Name description

0 "] LAIF A IR IEAT Switch on 0: invalid, 1: valid

1 3 3 A g Enable voltage 0: invalid, 1: valid

2 PRAT AL Quick stop 0: invalid, 1: valid

3 A IRIEAT Enable operation 0: invalid, 1: valid

4~6 B AT AH 6 Operation mode specific Related to servo operation mode
7 For resettable faults and warnings, perform fault reset
[ 4 ¥ =R DA Fault reset fTu;ctit_)r_w . A )
e rising edge of Bit7 is valid; Bit7 remains at 1, other

control commands are invalid

8 Please consult the object dictionary 605Dh for the pause

it Hait method in each mode
9 B AT AH 6 Operation mode specific Related to each servo operation mode
10 TR ER Reverse undefined
11~15 JTHKHE X Manufacturer-specific Manufacturer customization

¢ Note:

1) . Each Bit of the control word is meaningless when assigned individually, and must be used with other bits that do not form part of a control command;
2) . Bit0 to Bit3 and Bit7 have the same meaning in each servo mode, and commands must be sent in sequence to direct the servo driver into the

expected state according to the CiA402 state machine switching process, with each command corresponding to a defined state.;
3). Bit4 to Bit6 are related to each servo mode, please check the control commands in different modes;

4) . Bit9 undefined function

6.2.2 Status word 6041h

Displayed value (binary
value)

description

XXXX Xxxx xOxx 0000

A #E %17 (Not ready to switch on)

XXXX xxxx x1xx 0000

J& 345 % ( Switch on disabled)

XXXX xxxx X01x 0001

4 47 (Ready to switch on)

xxxx xxxx x01x 0011

Ji 2l (Switch on)

Index Name status word Str'aizsre VAR Data type Uint16
B e | ven |G| o [CRT o | me] oa | we | oo
Reflect the current running status of the servo driver:

Bit Name description

0 ] 1K 1 4% 4F Ready to switch on 0: invalid, 1: valid

1 "] LAIF AR IEAT Switch on 0: invalid, 1: valid

2 A IRIEAT Operation enabled 0: invalid, 1: valid

3 W b Fault 0: invalid, 1: valid

4 E L Bl Voltage enabled 0: invalid, 1: valid

5 e 45 HL Quick stop 0: invalid, 1: valid

6 A R A W] 38 47 Switch on disabled 0: invalid, 1: valid

7 i Waming 0: invalid, 1: valid

8 KB EX Manufacturer specific undefined

9 TR Remote 0: invalid, 1: valid (control word in effect)

10 H 5 23k Target reach 0: invalid, 1: valid

11 1Ay 4 B A 2 Internal limit active 0: invalid, 1: valid

12~13 IE AT 0 A 6 Operation limit active Related to each servo operation mode
14 KB EX Manufacturer specific undefined
15 s ek F Home find 0: invalid, 1: valid
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XxxX xxxx x01x 0111 # 1 ff & (Operation enabled)

Xxxx xxxx x00x 0111 PE 5 LA %% (Quick stop active)
XXXX XXxX X0xx 1111 i B 2 A5 %% (Fault reaction active)
XXxX xxxx x0xx 1000 Wk (Fault)

¢ Note:

1) « Bit0 to Bit9 have the same meaning in each servo mode. After the control word 6040h sends the command in sequence, the servo feeds back a
determined state.

2). Bit12 to Bit13 are related to each servo mode (please check the control commands in different modes)

3). Bit10, Bit11, Bit15 have the same meaning in each servo mode, feedback the state of the servo after executing a certain servo mode.

6.3 Servo mode setting

6.3.1 Introduction to servo mode

; Data .
Supports servo operation mode
Name pp! p o T VAR Data type Uint32

Data Factory Accessib Related

range setting 941 lity RO models - Map NO

Reflect the servo operation mode supported by the drive:

description Support or not (0: not support, 1: support)
REAERA (PP)
P (VD)
RFE A (PV)
REHEERA (PD
NA
[EFRA (HMD
FAME (P
JA AR 0 A B s (CSP)
JHIFE A E A (CSVD
J R L (CST)
10~31 NA

@

o INoOla|d | W[N| A |O

©

Ol a|la|la|lo| Al al aloO|

Name Mode selection Dtk VAR Data type Int16
structure

Data Factory Accessib Related

range 0~10 setting 8 ility RwW models ALL Map RPDO

Select the servo operation mode:

Set
value

0/2/5 | NA
1 REAL B (PP)
3 FeE L (PV)
4 BB (PD

Servo mode
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Al 0 (HMD
HAMER (IP)
JE SRR 5 A B 0 (CSP)
JA AR P R (CSV)
10 JE I [0 B A B (CST)

©| 0l Nl O

. . Data
Operation mode displa
Index Name perati Isplay - VAR Data type Int16
6061h Data Factory Accessib Related
range 0~10 setting 8 ility RO models ALL L=p TPDO

Select the current operating| mode of the servo driver:

Set
value

0/2/5 | NA
1 EAL AR (PP

R AR (PV)

RSN (PT)

Al 0 (HMD

HAMES (1P

JE SRR 5 A B a0 (CSP)

JE A IR 20 a0 (CSV)

10 JE 3 1) 20 B 4 B (CST)

Servo mode

Ol N o~ w

6.3.2 Mode Switching

Precautions for the use of servo operation status switching:

1) When the servo drive is in any state, after switching from the profile position mode or the cyclic
synchronous position mode to other modes, the unexecuted position commands will be discarded.
2) When switching from other modes to running in cyclic synchronization mode, please send the

command at least 5ms apart, otherwise command loss or error will occur.

6.4 Cyclic Synchronous Position Mode (CSP)

In the cyclic synchronous position mode, the host computer performs position command planning, and
then sends the planned target position 607Ah to the servo drive in a cyclic synchronous manner, and the
position, speed and torque control is done internally by the servo drive.

6.4.1 Related objects

Control word 6040h

Bit Name Description
0 fdl JRE 2% 4 (Switch On)

1 38 7 [0] % 1, (Enable Voltage)
2 P 1ZHL(Quick Stop)

3 fd] iRi2 1T (Enable Operation)

When the value of Bit0 to Bit3 is 1, the motor is enabled

0: no effect
7 B 1% (Reset Fault)
1: Reset drive failure
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Status word 6041h

Bit Name Description
Hir3A 0: target position not reached
10
Target Reached 1: target position reached
o 0: Neither the position command nor the position feedback exceeds
BRA P B B R the limit
11
Int I Limit Acti
niernat Limit Active 1: Position command or position feedback overrun
Mk ER T8 4 0: Slave not following command
12
Driver Follow the Command 1: Slave follow command
R A5 0: No excessive position deviation fault
13
Following Error 1: Excessive position deviation fault occurs
JE 5 [A] 2 52 R 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex Data A ibilit Default
Name Setting range ccessipllity
(Hex) (Hex) type g rang value
603F 00 error code Uint16 - RO 0
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position command (unit: command RO
6062 00 : Int32 - -
unit)
position feedback (unit: encoder RO
6063 00 . Int32 - -
unit)
position feedback (unit: command RO
6064 00 : Int32 - -
unit)
position deviation excess Threshold . RW
6065 00 (unit: command unit) Uint32 0~232-1 393216
position reach threshold  (unit: RW
6067 00 . Uint32 0~65535 92
encoder unit)
position arrival time window (unit: RW
6068 00 Uint16 0~65535 10
ms)
606C 00 actual speed (unit: command unit/s) Int32 R RO R
6072 00 maximum torque (unit: 0.1%) Uint16 0~-3000 RW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
B607A 00 target position (unit: command unit) Int32 -231~.231_1 RW 0
6091 01 gear ratio numerator Uint32 1~232-1 RW 1
02 gear ratio denominator Uint32 1~232.1 RW 1
position deviation (unit: command RO
60F4 00 units) Int32 - -
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position command (unit: encoder RO
60FC 00 . Int32 - -
unit)
01 speed loop gain Uint16 0~50000 RW 4000
02 speed loop integration time Uint16 1~30000 RW 1500
2009 03 position loop gain Uint16 0~50000 RwW 800
OF torque loop gain Uint16 0~50000 RW 800
10 torque loop integration time Uint16 1~10000 RW 500
6.4.2 Related function settings
1) Positioning completion signal
Subindex
Index (Hex) Name Description
(Hex)
Position arrival Set the unit for 6067h.
2006 07 threshold unit 0: command unit
selection 1: encoder unit
Position reaches If the absolute value of position deviation is within 6067h and
6067 00 threshold the time reaches 6068h, the DO signal of position completion is
Position arrival time valid and 6041h. Bit10 is set to 1. If either of these conditions is
6068 00 window not met, the position arrival is invalid.

2) Position deviation excess threshold

Index (Hex) Subindex Name Description
(Hex)
When the absolute value of the position deviation is greater than
the set value, an excessive position deviation fault occurs, the
Position deviation drive LED panel will display AL.240, and the status word
6065 00 excess threshold 6041h4.Bit13 will be set to 1.
When the set value is OXFFFFFFFF, the drive will not detect
excessive position deviation
6.4.3 Recommended configuration
RPDO TPDO Description
6040h: #zHil] < (Control Word) 6041h: IR (Status Word) necessary
607Ah: H#¥rf7E (Target Position) 6064h: £ & [ (Position Actual Value) necessary
6060h: 11k £E(Modes of Operation) 6061h: izf7Hix{(Modes of Operation Display) optional
603Fh: #iRXiY(Error Code) optional
60FDh: #{7#i A (Digital Inputs) optional
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6.5 Cyclic Synchronous Velocity mode (CSV)

In the cyclic synchronous velocity mode, the host computer sends the planned target speed of 60FFh to

the servo drive in a cyclic synchronous manner, and the speed and torque control is done internally by

the servo drive.

6.5.1 Related objects

Control word 6040h

Bit Name Description
0 fdl JRE 2% 4 (Switch On)
1 223 7 0] % H1.(Enable Voltage)
. ] When the value of Bit0 to Bit3 is 1, the motor is enabled
2 P15 HL(Quick Stop)
3 il A3 1T (Enable Operation)
0: no effect
7 S 1% (Reset Fault)
1: Reset drive failure
Status word 6041h
Bit Name Description
HFrFRA 0: Target speed not reached
10 Target Reached 1: Target speed reached
o 0: Neither the position command nor the position feedback exceeds
A P SO R the limit
11
Internal Limit Active " "
1: Position command or position feedback overrun
Mk ER e Fe 4 0: Slave not following command
12
Driver Follow the Command 1: Slave follow command
N EIE =15 0: Home not completed
15
Home Find 1: Home completed

Index (Hex) | Subindex (Hex) Name Datatype | Setting range | Accessibility | Default value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position feedback RO

6063 00 (unit: encoder unit) Int32 B B
position feedback RO

6064 00 (unit: command unit) Int32 B B
actual speed (unit:

606C 00 command units) Int32 - RO -

6072 00 maximum torque Uint16 0~3000 RW 3000
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(unit: 0.1%)
actual torque (unit:
6077 00 0.1%) Int16 -5000~5000 RO -
01 gear ratio numerator Uint32 1~231-1 RW 1
6091 gear ratio RW
02 ) Uint32 1~231-1 1
denominator
target speed (unit: RW
GOFF 00 command unit/s) Int32 2% ~2%1 0
01 speed loop gain Uint16 0~50000 RW 4000
speed loop | Uint16 1~30000 RW
02 integration time 1500
2009
OF torque loop gain Uint16 0~50000 RW 800
Uint16 1~10000 RW
10 Forque o loop 500
integration time

6.5.2 Related function settings

1) Speed reach output function

Index (Hex) Subindex (Hex) Name Description
Speed reaching | When the absolute value of the difference between the target
606D 00 threshold speed 60FF (converted into the motor speed in rpm unit) and
. the actual motor speed is within 606Dh, and the time set by
606E - Speedarmival | gogen is maintained, the status word 6041h.bit10 is set to 1,

time window

and the speed reaches the DO function is valid

6.5.3 Recommended configuration

RPDO TPDO Description
6040h: %415 (Control Word) 6041h: K77 (Status Word) necessary
6060h: 1% 5{i% ¢ (Modes of Operation) 6061h: 2174 5(Modes of Operation Display) optional
60FFh: H#i#i# ¥ (Target Velocity) necessary

6064h: 1 H J 15t (Position Actual Value) optional
606Ch: # ¥ [ i#i(Velocity Actual Value) optional
603Fh: #iRXiY(Error Code) optional
60FDh: #i-%i A (Digital Inputs) optional

6.6 Cyclic Synchronous Torque Mode (CST)

In this mode, the host computer sends the calculated target torque 6071h to the servo drive periodically
and synchronously, and the torque adjustment is executed internally by the servo drive. When the motor
speed reaches the limit value, it will enter the speed regulation stage.
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6.6.1 Related objects

Control word 6040h

Bit Name Description
0 fd JRE 45 4 (Switch On)
1 223 ¥ 0] % H1.(Enable Voltage)
. X When the value of Bit0 to Bit3 is 1, the motor is enabled
2 P fEH1(Quick Stop)
3 il A3 1T (Enable Operation)
0: no effect
7 B i likE(Reset Fault)
1: Reset drive failure
Status word 6041h
Bit Name Description
HARFA 0: Target torque not reached
1
0 Target Reached 1: Target torque reached
o 0: Neither the position command nor the position feedback exceeds
BRA P B B R the limit
11
Internal Limit Active . .
1: Position command or position feedback overrun
MR 5 4 0: Slave not following command
12
Driver Follow the Command 1: Slave follow command
J5 B 2 52 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex N Data . A ibilit Default
ame etting range ccessibility
(Hex) (Hex) type 9 1eng value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position feedback (unit: encoder RO
6063 00 . Int32 - -
unit)
position feedback (unit: command RO
6064 00 . Int32 - -
unit)
606C 00 actual speed (unit: command unit/s) Int32 R RO .
6071 00 target torque (unit: 0.1%) Int16 -3000~3000 RW 0
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6074 00 torque command (unit: 0.1%) Int16 -5000~5000- RO .
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO .
01 speed loop gain Uint16 0~50000 RW 4000
2009 02 speed loop integration time Uint16 1~30000 RW 1500
OF torque loop gain Uint16 0~50000 RW 800
10 torque loop integration time Uint16 1~10000 RW 500
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6.6.2 Related function settings

1) Torque reach output setting

Subindex
Index (Hex) Name Description
(Hex)
2008 oA Torque reaches Torque reaches reference value: A
reference value Torque reaches effective value: B
2008 0B Torque reaches Torque reaches invalid value: C
effective value < When: [torque actual value|> |A + B|, the torque reaches
DO is valid, and the status word 6041h.bit10 is set to 1.
2008 ocC Tc.)rque?‘ reaches < When: |torque actual value| <|A + C|, the torque reaches
invalid value DO is invalid, and the status word 6041h.bit10 is cleared

6.6.3 Related function settings

RPDO TPDO Description
6040h: %415 (Control Word) 6041h: K77 (Status Word) necessary
6060h: 1k (Modes of Operation) 6061h: i2174<x(Modes of Operation Display) optional
6071h: H#ix¥E4E(Target Torque) necessary

6064h: 1 & [ (Position Actual Value) optional
606Ch: # & 2 15i(Velocity Actual Value) optional
6077h: %46 [ (Torque Actual Value) optional
603Fh: iR (Error Code) optional
60FDh: #77%i A\ (Digital Inputs) optional

6.7 Profile Position Mode (PP)

Profile position mode is mainly used for point-to-point positioning applications. In this mode, the upper
computer gives the target position (absolute or relative), velocity, acceleration and deceleration of the
position curve, and the trajectory generator inside the servo will generate the target position curve

command according to the settings, and the drive completes the position, velocity and torque control
internally.

6.7.1 Related objects

Control word 6040h

Bit Name Description
0 e Al 4% 4 (Switch On)

1 238 7 1] % H1(Enable Voltage)
2 P 1ZH1(Quick Stop)

3 fdl Iki2 17 (Enable Operation)

When the value of Bit0 to Bit3 is 1, the motor is enabled
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This is the rising edge from 0 to 1 indicates the pre-triggered new

4 3 H AR E (New Set-Point) target position 607Ah, profile velocity 6081h, acceleration 6083h,
deceleration 6084h given
. 0: Not immediately updated
5 S BITEH7(Change Set Immediately) . .
1: Update immediately
4 % fr B | M fz fz B | 0: The target position is an absolute position command
6 .
(Absolute/Relative) 1: The target position is a relative position command
0: no effect
7 B i likE(Reset Fault)
1: Reset drive failure
0: Servo is set according to Bit0O~Bit3
8 #{5* Halt
At Ha 1: Servo pauses according to 605Dh setting
Status word 6041h
Bit Name Description
HFrFhA 0: target position not reached
10
Target Reached 1: target position reached
o 0: Neither the position command nor the position feedback exceeds
A N AL R the limit
11
Internal Limit Active . .
1: Position command or position feedback overrun
Hbrfr B H T 0: Slave not following command
12 .
Set-Point Acknowledge 1: Slave follow command
BRRE SR 0: No excessive position deviation fault
13
Following Error 1: Excessive position deviation fault occurs
J5 5 8] 2 52 i 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex \ Data . A ibilit Default
ame etting range ccessipllity
(Hex) (Hex) type 9 1eng value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position command (unit: command RO
6062 00 . Int32 - -
unit)
position feedback (unit: encoder RO
6063 00 . Int32 - -
unit)
position feedback (unit: command RO
6064 00 : Int32 - -
unit)
position deviation excess Threshold . RW
6065 00 (unit: command unit) Uint32 0~23%2-1 393216
6067 00 position reach threshold (unit: Uint32 0~65535 RW 92
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encoder unit)
position arrival time window (unit: RW
6068 00 Uint16 0~65535 10
ms)
606C 00 actual speed (unit: command unit/s) Int32 . RO .
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
607A 00 target position (unit: command unit) Int32 -231~.231_1 RW 0
profile speed (unit: command Uint32 0~232-1
6081 00 10000
pulse/s)
profile acceleration (unit: command Uint32 0~232-1
6083 00 pulse/s 2) 10000
profile deceleration (unit: command Uint32 0~232-1
6084 00 pulse/s ?) 10000
6091 01 gear ratio numerator Uint32 1~2311 RW 1
02 gear ratio denominator Uint32 1~231-1 RW 1
position deviation (unit: command RO
60F4 00 units) Int32 - -
position command (unit: encoder RO
60FC 00 . Int32 - -
unit)
01 speed loop gain Uint16 0~50000 RW 4000
02 speed loop integration time Uint16 1~30000 RW 1500
2009 03 position loop gain Uint16 0~50000 RwW 800
OF torque loop gain Uint16 0~50000 RW 800
10 torque loop integration time Uint16 1~10000 RW 500
6.7.2 Related function settings
1) Positioning completion signal
Index (Hex) | Subindex (Hex) Name Description
Position arrival Set the unit for 6067h.
2006 07 threshold unit 0: command unit
selection 1: encoder unit
Position reaches | If the absolute value of position deviation is within 6067h and
6067 00 threshold the time reaches 6068h, the DO signal of position completion is
Position arrival valid and 6041h. Bit10 is set to 1. If either of these conditions is
6068 00 time window not met, the position arrival is invalid.

2) Position deviation excess threshold

Index (Hex) | Subindex (Hex) Name Description
Position When the absolute value of the position deviation is greater than
6065 00 deviation excess | the set value, an excessive position deviation fault occurs, the
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threshold drive LED panel will display AL.240, and the status word
6041h4.Bit13 will be set to 1.

When the set value is OXFFFFFFFF, the drive will not detect
excessive position deviation

6.7.3 Position curve generator

1) Update immediately

a ) The upper computer first updates and modifies other attributes of the displacement command as
needed (acceleration time 6083h, deceleration time 6084h, contour speed 6081h, target displacement
607Ah)

b) The host computer sets the bit4 of 6040h from 0 to 1, indicating that the slave station has a new

displacement command that needs to be enabled

c ) After receiving the rising edge of bit 4 of 6040h, the slave station judges whether the new
displacement command can be received:

If the initial state of bit 5 of 6040 is 0, and bit 12 of 6041h is 0 at this time, it indicates that the slave
station can receive a new displacement command@); after receiving the new displacement command,
the slave station sets bit 12 of 6041 from 0 to 1, indicating the new displacement command (O has been

received, and the current slave station is in a state where it cannot continue to receive new displacement

commands.

In immediate update mode, once a new displacement command is received (biyt12 of 604 1h changes
from 0 to 1), the servo will immediately execute the displacement command.

d) After the upper computer receives the bit12 of the status word 604 1h of the slave station becomes 1,
it can release the displacement command data, and set the bit4 of the control word 6040h from 1 to O,
indicating that there is no new position command at present.

Because bit4 of 6040h is valid for edge change, this operation will not interrupt the displacement
command being executed.

e ) When the slave station detects that the bit4 of the control word 6040h changes from 1 to O, it can set
the bit12 of the status word 6041h from 1 to 0, indicating that the slave station is ready to receive a new

displacement command.

In immediate update mode, when the slave detects that bit 4 of the control word 6040h changes from 1
to 0, it will always clear bit 12 of 6041h.

In immediate update mode, during the execution of the current displacement command @, a new

displacement command @ is received, and the unexecuted displacement command in @ is not

discarded. For the relative position command, after the positioning of the second displacement command

is completed, the total displacement increment = target position increment 607 Ah of (U+ target position
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increment 607Ah of @), for the absolute position command, after the second stage of displacement

command positioning is completed, the user's absolute position = target position 607 Ah of @.

2) Non-immediate update

a ) The upper computer first updates and modifies other attributes of the displacement command as

needed (acceleration time 6083h, deceleration time 6084h, contour speed 6081h, target displacement
607Ah)

b> The host computer sets the bit4 of 6040h from 0 to 1, indicating that the slave station has a new

displacement instruction that needs to be enabled

c ) After receiving the rising edge of bit 4 of 6040h, the slave station judges whether the new
displacement command can be received:

If the initial state of bit 5 of 6040 is 0, and bit 12 of 6041h is 0 at this time, it indicates that the slave
station can receive a new displacement command@); after receiving the new displacement command,
the slave station sets bit 12 of 6041 from 0 to 1, indicating the new displacement command O has been
received, and the current slave station is in a state where it cannot continue to receive new displacement
commands.

d) After the upper computer receives the bit12 of the status word 604 1h of the slave station becomes 1,

it can release the displacement command data, and set the bit4 of the control word 6040h from 1 to O,

indicating that there is no new position command at present..

Because bit4 of 6040h is valid for edge change, this operation will not interrupt the displacement
command being executed.

e ) The slave station detects that the bit 4 of the control word 6040 changes from 1 to 0, and releases
the bit 12 of 6041 after the current segment positioning is completed, indicating that the slave station is

ready to receive a new displacement command. In non-immediate update mode, while the current

segment is running, the servo cannot receive a new displacement command. After the current segment
positioning is completed, the servo can receive a new displacement command. Once received (bit12 of

6041 changes from 0 to 1), the servo executes the displacement command immediately.

6.7.4 Recommended configuration

RPDO TPDO Description
6040h: #5475 (Control Word) 6041h: IRZ=(Status Word) necessary
607Ah: H#¥rfiE (Target Position) 6064h: 1 # Jz it(Position Actual Value) necessary
6060h: 1% i%+#E(Modes of Operation) 6061h: 1217153 (Modes of Operation Display) optional
6081h: #¢JFLi# & (Profile Velocity) necessary
6083h: L5 INiE E (Profile Acceleration) optional
6084h: #2584 (Profile Deceleration) optional
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6.8 Profile Velocity Mode (PV)

In this mode, the host computer sends the target speed, acceleration, and deceleration to the servo

driver, and the speed and torque adjustment is performed internally by the servo.

6.8.1 Related objects

Control word 6040h
Bit Name Description
0 e Al 4% 4 (Switch On)
1 ;38 3 [F] % H(Enable Voltage)
— i When the value of Bit0 to Bit3 is 1, the motor is enabled
2 P 1ZH1(Quick Stop)
fAliRiZ 4T (Enable Operation)
This is the rising edge from 0 to 1 indicates the pre-triggered new
4 3 H AR E (New Set-Point) target position 607Ah, profile velocity 6081h, acceleration 6083h,
deceleration 6084h given
. 0: Not immediately updated
5 S BITEH7(Change Set Immediately) . .
1: Update immediately
4 X i B / M 7 fr & | 0: The target position is an absolute position command
6 (Absolute/Relative) 1: The target position is a relative position command
0: no effect
7 B i iikE(Reset Fault)
1: Reset drive failure
0: Servo is set according to Bit0O~Bit3
8 #{5* Halt
el 1: Servo pauses according to 605Dh setting
Status word 6041h
Bit Name Description
HARFIHA 0: Target speed not reached
10
Target Reached 1: Target speed reached
o 0: Neither the position command nor the position feedback exceeds
R A P B B R the limit
11
Internal Limit Active . .
1: Position command or position feedback overrun
Jo I 28 5E i 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex \ Data s A ibilk Default
ame etting range ccessipllity
(Hex) (Hex) type g rang value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position feedback (unit: encoder RO
6063 00 unit) Int32 - -
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position feedback (unit: command RO
6064 00 . Int32 - -
unit)
606C 00 actual speed (unit: command unit/s) Int32 . RO .
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO .
profile speed (unit: command Uint32 0~232-1 RW
60FF 00 0
pulse/s)
6091 01 gear ratio numerator Uint32 1~23%1-1 RW 1
02 gear ratio denominator Uint32 1~231-1 RW 1
01 speed loop gain Uint16 0~50000 RW 4000
2009 02 speed loop integration time Uint16 1~30000 RW 1500
OF torque loop gain Uint16 0~50000 RwW 800
10 torque loop integration time Uint16 1~10000 RW 500

6.8.2 Related function settings

1) Speed reach output function

Subindex
Index (Hex) Name Description
(Hex)

Speed reaching When the absolute value of the difference between the target

606D 00 threshold speed 60FF (converted into the motor speed in rpm unit) and
the actual motor speed is within 606Dh, and the time set by

606E 00 Speed .a""’a' ime | 506EN is maintained, the status word 6041h.bit10 is set to 1,

window and the speed reaches the DO function is valid

6.8.3 Recommended configuration

RPDO TPDO Description
6040h: #%Hi=#(Control Word) 6041h: R (Status Word) necessary
6060h: 11k £E(Modes of Operation) 6061h: izf7Hix(Modes of Operation Display) optional
60FFh: H#FridE (Target Velocity) necessary
6083h: FEJEE I B (Profile Acceleration) 6064h: 1 H J 15t (Position Actual Value) optional
6084h: #2584 5 (Profile Deceleration) 606Ch: & & 15i(Velocity Actual Value) optional

603Fh: #iRAXiY(Error Code) optional
60FDh: #77%i A\ (Digital Inputs) optional

6.9 Profile Torque Mode (PT)

In this mode, the host computer sends the target torque 6071h and the torque ramp constant 6087h to

the servo drive, and the torque regulation is performed internally by the servo drive. When the speed of

the motor reaches the limit value it will enter the speed regulation stage.
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6.9.1 Related objects

Control word 6040h

Bit Name Description
0 fd JRE 45 4 (Switch On)
1 223 ¥ 0] % H1.(Enable Voltage)
. X When the value of Bit0 to Bit3 is 1, the motor is enabled
2 P fEH1(Quick Stop)
3 il A3 1T (Enable Operation)
0: no effect
7 B i likE(Reset Fault)
1: Reset drive failure
Status word 6041h
Bit Name Description
HFrFhA 0: Target torque not reached
10
Target Reached 1: Target torque reached
o 0: Neither the position command nor the position feedback exceeds
AR N A B R RR the limit
11
Internal Limit Active . .
1: Position command or position feedback overrun
J5 B 2 58 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex N Data . A ibilit Default
ame etting range ccessipllity
(Hex) (Hex) type 9 1eng value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position feedback (unit: encoder RO
6063 00 . Int32 - -
unit)
position feedback (unit: command RO
6064 00 . Int32 - -
unit)
606C 00 actual speed (unit: command unit/s) Int32 R RO .
6071 00 target torque (unit: 0.1%) Int16 -3000~3000 RW 0
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6074 00 torque command (unit: 0.1%) Int16 -5000~5000- RO .
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
profile speed (unit: command Uint32 0~232-1 RW
60FF 00 0
pulse/s)
6087 00 Torque ramp (unit: 0.1%/s) Uint32 0~232-1 RW 3000
2009 01 speed loop gain Uint16 0~50000 RW 4000
02 speed loop integration time Uint16 1~30000 RW 1500
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OF torque loop gain Uint16 0~50000 RwW 800
10 torque loop integration time Uint16 1~10000 RW 500
6.9.2 Related function settings
1) Torque reach output setting
Subindex
Index (Hex) Name Description
(Hex)
2008 oA Torque reaches Torque reaches reference value: A
reference value Torque reaches effective value: B
2008 o8 Torque reaches Torque reaches invalid value: C
effective value < When: [torque actual value|> |A + B|, the torque reaches
DO is valid, and the status word 6041h.bit10 is set to 1.
2008 ocC T(.)rquc? reaches < When: |torque actual value| <|A + C|, the torque reaches
invalid value DO is invalid, and the status word 6041h.bit10 is cleared

6.9.3 Recommended configuration

RPDO TPDO Description
6040h: #zHil] < (Control Word) 6041h: IR (Status Word) necessary
6060h: 1% i%#E(Modes of Operation) 6061h: 1217153 (Modes of Operation Display) optional
6071h: HizkHi(Target Torque) necessary
6087h: 5 &M (Torque Slope) 6064h: i & 15 (Position Actual Value) optional
607Fh: i K#2J5# & (Profile Velocity) 606Ch: # ¥ %1 (Velocity Actual Value) optional

6077h: %46 [ ii(Torque Actual Value) optional
603Fh: iR (Error Code) optional
60FDh: #77#i A\ (Digital Inputs) optional

6.10 Homing Mode (HM)

The homing mode is used to find the mechanical origin and locate the positional relationship between
the mechanical origin and the mechanical zero point.

Mechanical origin: A fixed position on the machine can correspond to a certain origin switch or motor Z-

phase signal.

Mechanical zero point: absolute zero position on the machine.

After the homing is completed, the stop position of the motor is the mechanical origin. By setting 607Ch,

the relationship between the mechanical origin and the mechanical zero can be set:

Mechanical origin = mechanical zero + 607 Ch (origin offset)

When 607Ch = 0, the mechanical origin coincides with the mechanical zero point.
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6.10.1 Related objects

Control word 6040h

Bit Name Description
0 fd JRE 45 4 (Switch On)
1 223 ¥ 0] % H1.(Enable Voltage)
. X When the value of Bit0 to Bit3 is 1, the motor is enabled
2 P fEH1(Quick Stop)
3 fdl Iki2 17 (Enable Operation)
0 -> 1: Start home
4 JA 3l[A 2 (Home Start) 1: Homing
1-> 0: End home
0: no effect
7 B i iikE(Reset Fault)
1: Reset drive failure
0: The servo determines whether to start home according to Bit4
8 | #1% Halt setting
1: Servo pauses according to 605Dh setting
Status word 6041h
Bit Name Description
HFrFhA 0: target position not reached
10
Target Reached 1: target position reached
o 0: Neither the position command nor the position feedback exceeds
R A P B B R the limit
11
Internal Limit Active . .
1: Position command or position feedback overrun
W 0: Home unsuccessful
12 = ) ) 1: Home success, this flag is valid after the servo in homing mode
Homing Attained . . .
operation (target reach signal) is set
1 [ER7: S 0: Home no error occurred
Homing Error 1: Home error occurred
JR R 56 ) 0: Home not completed
15
Home Find 1: Home completed
Index | Subindex Data S N - Default
Name etting range ccessipliity
(Hex) (Hex) type value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position command (unit: command RO
6062 00 . Int32 - -
unit)
6063 00 position feedback (unit: encoder unit) Int32 . RO .
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position feedback (unit: command RO
6064 00 . Int32 - -
unit)
position deviation excess threshold ) RW
6065 00 (unit: command units) Uint32 0~232-1 393216
positon  reach  threshold  (unit: RW
6067 00 , Uint32 0~65535 92
encoder units)
6068 00 position arrival time window (unit: ms) Uint16 0~65535 RW 10
606C 00 actual speed (unit: command unit/s) Int32 R RO .
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
6091 01 gear ratio numerator Uint32 1~231-1 RW 1
02 gear ratio denominator Uint32 1~231-1 RW 1
Search deceleration point signal _ 1~231-1 RW
01 speed (unit: command unit/s) Uint32 10000
6099 . . .
Search origin signal speed (unit: . 1~231.9 RW
02 command unit/s) Uint32 2000
609A 00 acceleration (unit: command unit/s 2) Uint32 0~232-1 RW 100000
position deviation (unit: command RO
60F4 00 units) Int32 - -
01 speed loop gain Uint16 0~50000 RW 4000
02 speed loop integration time Uint16 1~30000 RW 1500
2009 03 position loop gain Uint16 0~50000 RW 800
OF torque loop gain Uint16 0~50000 RW 800
10 torque loop integration time Uint16 1~10000 RW 500
6.10.2 Introduction to Home pperation
1) Object 6098h = 17
Origin: reverse limit switch
Deceleration point: reverse limit switch
. . High speed Low speed
® Start point ® End stop point —» 6099h-01h = crook. ook
Megative limit
MNOT signal ;
5 -
A 1 \
NOT=0FF || . = D

B: r'é_‘L
NOT=0M D 1

76

1




RS E Series Servo User Manual V3.1

2) Object 6098h = 18
Origin: positive limit switch

Deceleration point: positive limit switch

=l

) High speed Low speed
® Start point ® End stop point =% o0 01h — " 6099h-02h
Positive limit I_l_,
POT signal
>
POT=0FF EL —
= :_1&1
POT=0M E -
]
3) Object 6098h = 19
Origin: origin switch
Deceleration point: origin switch
’ High speed L peed
* Start point % End stop post ; ﬁ?ﬂﬁh-mh ﬁ::E;—DEH
HOME I l
i :
Y r/ ./\
HOME=OFF I:‘ — : :]
B: i >n-|
Home=on [ ] : = {1
4) Object 6098h = 20
Origin: origin switch
Deceleration point: origin switch
. ; High speed Low speed
® Start point s End stop point ——» B099h-01h BOSSh-02h
HOME I |
2 8
A vome=orr =3 L
B HOME=ON  [] m‘._, ]
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5) Object 6098h = 21
Origin: origin switch

Deceleration point: origin switch

High speed
® Start point ® End stop point — E:]gggh-ﬂ 1h
HOME | |

Low speed

6098h-02h

[

AL HOME=OFF D

(-

B: HOME=0N D

6) Object 6098h = 22
Origin: origin switch

Deceleration point: origin switch

High speed
6099%h-01h

]

® Start point ® End stop point =

— & Low speed
G088h-02h

HOME

A HoME=OFF []

=

- |

g Home=oN [] =

]

7) Object 6098h = 23
Origin: origin switch

Deceleration point: origin switch

High speed

a .
End stop point —» 6099h.01h

® Start point

Low speed
60859h-02h

HOME

Positive limit

i -

POT signal

v

AL HOME=OFF

POT=0FF

B: HOME=ON

POT=0FF

C: HOME=0OFF

O

POT=0FF

-~
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8) Object 6098h = 24
Origin: origin switch

Deceleration point: origin switch

: High speed Low speed
® Start point ® End stop point *  6099h-01h 6098h-02h
HOME I I
Positive limit [
POT signal
A HOME=OFF [M—1FES ' . {]
POT=OFF = |
B: HOME=ON m []
POT=0FF i —
C: HOME=OFF ¥ oy '
Pot=orF [} ‘\-\‘I = {

9) Object 6098h = 25
Origin: origin switch

Deceleration point: origin switch

_ ) High speed Low speed
® Start point ® End stop point. == o eon-01h 6099h-02h
HOME [
Positive limit [
POT signal { {
> : i
A HOME=OFF ;-/ -’ﬂ\
poTsoFF LF—=3 —1 d
B HOME=ON x/_._\\
POT=0FF | |= = f\ : {]
C: HOME=OFF i /_.
POT=0FF i : ’
- = = (]
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10> Object 6098h = 26
Origin: origin switch
Deceleration point: origin switch

High speed Low speed
6099h-01h 6098h-02h

HOME _
Positive limit L

POT signal

® Start point ® End stop point

AL HOME=OFF E

POT=OFF
i g

|
-

B: HOME=ON
POT=0FF

c: HOME=OFF [] D

POT=0FF \

[:}T

11> Object 6098h = 27
Origin: origin switch

Deceleration point: origin switch

High speed Low speed

® Start point ® End stop point 6099h-01h 6099h-02h
HOME I

Negative limit | ' |

NOT signal _ | o

A HOME=OFF /’ AN \.1 1]
NOT=0FF —

B: HOME=ON [ : £ .: - i
NOT=0FF O -— :

Y |
C: HOME=OFF [ !

NOT=0FF : — /- D

80



RS E Series Servo User Manual V3.1

12) Object 6098h = 28
Origin: origin switch

Deceleration point: origin switch

® Start point ® Fnd stop point —» ';g;}:?nef: Fr=—t ;Eg;m h
HOME H
Negative limit J :
NOT signal : _
A HOME=OFF D / i-{ EI

NOT=0FF

-

NOT=0FF

NOT=0FF

O

C: HOME=OFF D ;’*—_-

B. HOME=ON [] ,_,'1/’:/.\

13) Object 6098h = 29
Origin: origin switch

Deceleration point: origin switch

High
® Start point ® End stop point —» Eﬁm I;;rgsﬁe;dh
HOME ]

Negative limit l

NOT signal / o \1

A HOME=OFF [} f\k o
NOT=0FF

B: HOME=ON [} //_.\._._\1,.__} 0
NOT=0FF

C: HOME=OFF T[] ._\- .
NOT=0FF L = {]
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14) Object 6098h = 30
Origin: origin switch

Deceleration point: origin switch

) . High speed Low speed
® Start point ® End stop point 6098h-01h ¥ 6099h-01h
HOME [
Negative limit |
NOT signal
) -
A: HOME=OFF 4 £
NOT=0FF E . = D
B HOME=ON [} M e .
NoTsoFr U : " .
e
C: HOME=OFF [} = "’ﬁ_\_r {]
NOT=0FF : :

15) Object 6098h = 35

Taking the current position as the mechanical origin, after triggering the origin return to zero (6040h
control word: OxOF -> 0x1F), the position feedback 6064h is set to the origin offset 607 Ch.

High speed Low speed
609%h-01h 6099h-01h

{J

® Start point ® End stop point

J

v
—

Current position EL

{

6.10.3 Recommended configuration

RPDO TPDO Description
6040h: Control Word 6041h: JRAF(Status Word) necessary
6060h: Modes of Operation 6061h: 121713 (Modes of Operation Display) optional
6098h: Homing Method optional
6099-01h: Speed during search for switch optional
6099-02h: Speed during search for zero 603Fh: #§1%{LHE(Error Code) optional
609Ah: Homing acceleration 60FDh: #7i A\(Digital Inputs) optional

6.11 Introduction of auxiliary functions

6.11.1 Probe function

The probe function latches the motor position information through the digital input port. The function and
polarity of the digital input port of RS EtherCAT driver can be defined by index 0x2004.
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The relevant object dictionary of the probe function is as follows:

Index Object description Description
0x60B8 Probe function setting Touch Probe Function
0x60B9 Probe status Touch Probe Status
0Ox60BA Probe 1 rising edge latch position Touch Probe Position 1 Positive Value
0x60BB Probe 1 falling edge latch position Touch Probe Position 1 Negative Value
0x60BC Probe 2 rising edge latch position Touch Probe Position 2 Positive Value
0x60BD Probe 2 falling edge latch position Touch Probe Position 2 Negative Value
OxGOBE Bit0
| O -
]
0xE0BSE Bitd @ @
1
0 I|
0xG60BE Bits
1 : :
0 :
DxB0B Bitd G) @
: I G 10
0 + ; i ;
0xB0BY Bit? O i
1
3 @,
OxB0BS Bit2 ©)
1 : i
0 H |

Touch Probe 1

GOEA
Touch Probe Position 1 Pos

G0ER

Touch Probe Position 1 Negative Value ! i

tive Value | |

probe timing diagram

83




RS E Series Servo User Manual V3.1

No. Register Changes Probe action
1 60B8 Bit 0 = 1 Enable Probe 1
60B8 Bit 1,4,5 Configure enable probe rising and falling edges
2 ->60B9 Bit 0 = 1 Status "Probe 1 Enable" is set
External Probe Signal Rising Edge
4 ->60B9 Bit 1 = 1 Status "Probe 1 rising edge latch" is set
4a -> 60BA Probe 1 positive position is latched
External Probe Signal Falling Edge
6 ->60B9 Bit 2 = 1 Status "Probe 1 falling edge latch” is set
6a -> 60BB Probe 1 negative position is latched
7 ->60B8 Bit: 4 Rising edge latching function: disabled
8 ->60B9Bit0=0 Status "Probe 1 rising edge latch" is cleared
8a -> 60BA Probe 1 positive position, no change in latch position
9 ->60B8 Bit4 = 1 Rising edge latching function: Enabled
10 -> 60BA Probe 1 positive position, no change in latch position
11 External Probe Signal Rising Edge
12 ->60B9 Bit 1 = 1 Status "Probe 1 rising edge latch" is set
12a -> 60BA Probe 1 positive position is latched
13 ->60B8 Bit0=0 Probe 1 function: disabled
14 ->60B9 Bit0,1,2=0 Status bits are cleared
14a -> 60BA,60BB No change in Probe 1 positive/negative latch position

probe timing description
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Chapter 7 Detailed description of the object dictionary

7.1 Object dictionary classification description

The object dictionary is the most important part of the device specification. It is an ordered collection of a

set of parameters and variables, including all parameters of device description and device network status,

and a set of objects that can be accessed through the network in an orderly and predefined manner.

The CANopen protocol uses an object dictionary with a 16-bit index and an 8-bit sub-index. The

structure of the object dictionary is shown in the following table.

Index Object
0000h Unused
0001h~001Fh Static data types (standard data types, such as Boolean, Integer16)
Complex data types (predefined structures composed of simple types such as
0020h~003Fh PDOCommPar, SDOParmeter)
0040h~005Fh Complex data types specified by the manufacturer
0060h~007Fh Static data type specified by the device sub-protocol
0080h~009Fh Complex data types specified in the device sub-protocol
00AOh~OFFFh Reserve
Communication sub-protocol area (e.g. device type, error register, number of supported
1000h~1FFFh PDOSs)
2000h~5FFFh Manufacturer-specific sub-protocol area (e.g. function code mapping)
6000h~9FFFh Standard equipment sub-protocol area (e.g. DSP-402 protocol)
A00Oh~FFFFh Reserve

The object in RS EtherCAT contains the following attributes:

Index
Subindex

Data structure

Data type
Accessibility

Map
Setting effective
Related models

Data range

ABhAab BAAE ARG

Factory setting

B  Noun Interpretation

The position of the object dictionary in the parameter table is specified by "index" and "subindex".
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"Index": Specify the position of the same type of object in the object dictionary, expressed in

hexadecimal.
"Subindex": Under the same index, it contains multiple objects, and the offset of each object under this
category

The description of each object in the object dictionary is described by category. For example, there is an
object 6091h for electronic gear ratio setting in the object dictionary, which respectively describes the

numerator and denominator of the electronic gear ratio. The objects are defined as follows:

Index Subindex Name Meaning

6091h 00h Number of elements The number of object data, not including itself
6091h 01h Index 1 Electronic gear ratio numerator

6091h 02h Index 2 Electronic gear ratio denominator

“Data structure”:

Category Meaning DS301 value
VAR A single simple value, including data types Int8, Uint16, String, etc. 7
ARR Have same types of data blocks 8
REC Have different types of data blocks 9
“Data type”:
Data type Value range Data length DS301 value
Int8 -128~+127 1 byte 0002
Int16 -32768~+32767 2 bytes 0003
Int32 -2147483648~+2147483647 4 bytes 0004
Uint8 0~255 1 byte 0005
Uint16 0~65535 2 bytes 0006
Uint32 0~4294967295 4 bytes 0007
String ASCII - 0009
“Accessibility”:
ACCGSSib”ity Description
RW Can read and write
wO Write only
RO Read only
“Map”:
Map Description
NO Can not be mapped in PDO
RPDO Can be used as RPDO
TPDO Can be used as TPDO
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“Related models”:

Related models

Description

Parameters are independent of control mode

ALL

Parameters are related to all control modes

PP/PVIPT/HM/CSP/CSV/CST

Parameters are related in the corresponding mode

“Data range”: Data upper and lower limits of parameters with writable attributes

“Factory setting”: Parameter default value

7.2 Detailed description of communication parameters (group 1000h)

. Data .
Name Equipment type structure VAR Data type Uint32
Data Factory Accessib Related
range - setting | 0X00020192 lity RO models - Map NO
Description of the CoE device sub-protocol type
Bit Name Description
0~15 device sub-protocol 402 (192h: device sub-protocol
16~23 type 02: servo driver
25~31 mode manufacturer customization
Name Manufacturer equipment name Data Data type
quip structure B yp B
Data Factory Determined Accessib Related
range i setting by model ity RO models - Map NO
. Data
Name Manufacturer hardware version - Data type -
structure
Data Factory Determined Accessib Related
range . setting by version ity RO models - Map NO
. Data
Name Manufacturer software version - Data type -
structure
Data Factory Determined Accessib Related
range ) setting by version ility RO models - Map NO
f Data
ID object
Name ] structure REC Data type OD type
Data Factory OD default Accessib Related
s ODData range setting value ity RO TR - Map NO
Name The largest subindex number contained in the ID object Dt - Data type Uint8
structure
Data Factory Accessib Related
range 4 setting 4 ility RO models - Map NO
Name Manufacturer ID L - Data type Uint32
structure
Data Factory Accessib Related
e - S 0x0A880000 lity RO ks - Map NO
Name Product code D! - Data type Uint32
structure
Data Factory Accessib Related
e - St 0x00100000 lity RO ks - Map NO
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Name Revision number Data B Data type Uint32
structure
Data Factory Accessib Related
T - i 0x00010A88 lity RO ks - Map NO
. Data .
Name Product serial number - Data type Uint32
structure
Data Factory Accessib Related
e - St 0x00000000 lity RO ks - Map NO
Name RPDO1 mapping object D REC Data type Uint8
structure
Data Factory OD default Accessib Related
e ODData range ‘ setting ‘ value ity RW ealels ALL Map NO
. . Data ;
Number of bject: ted by RPDO1 -
Name umber of mapping objects supported by structure Data type Uint8
Data Factory Accessib Related
e 0~12 S ‘ 3 ‘ ity ‘ RW ks ALL Map NO
Name The first mapping object DEtE - Data type Uint8
structure
Data Factory Accessib Related
range 0~4294967295 St 0x60400010 lity RW ks ALL Map NO
; ; Data .
Name The second mapping object - Data type Uint8
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x607A0020 ity RW ks ALL Map NO
Name The third mapped object Data Data type Uints
structure - Y
Data Factory Accessib Related
range 0~4294967295 setting ‘ 0x60B80010 ‘ lity ‘ RW — ALL Map NO
Name The 4th to 12th mapping objects Data : Data type Uints
structure
Data Factory Accessib Related
range 0~4294967295 setting - ity RW ealels ALL Map NO
Name RPDO2 mapping object Data REC Data type Uint32
structure
Data Factory OD default Accessib Related
range ODData range setting value lity RW I ALL Map NO
. ) Data ;
Number of bject ted by RPDO2 -
Name umber of mapping objects supported by structure Data type Uint8
Data Factory Accessib Related
range 012 setting 6 lity RW models ALL Map NO
Name The first mapping object DEE! - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 S 0x60400010 lity RW ks ALL Map NO
; ; Data .
Name The second mapping object - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x607A0020 lity RW ks ALL Map NO
Name The third mapping object Data Datatype | Uint32
structure -
Data Factory Accessib Related
range 0~4294967295 setting 0x60810020 lity RW T ALL Map NO
Name The fourth mapping object Dt - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60830020 ity RW — ALL Map NO
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) . . Data
The fifth bject R i
Name € Tifith mapping objec SRS Data type Uint32
Data Factory Accessib Related
range 0~4294967295 setting 0x60840020 lity RW ks ALL Map NO
The sixth mapping object Data i
Name IXi pping objec - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60600008 lity RW ks ALL Map NO
Name The 7th to 12th mapping objects Data ; Data type Uint32
structure
Data Factory Accessib Related
e 0~4294967295 setting - ity RW ealels ALL Map NO
Name RPDO3 mapping object DEtE REC Data type Uint32
structure
Data Factory OD default Accessib Related
range ODData range setting value ility RW models ALL Map NO
. . Data :
Number of mapping objects supported by RPDO3 -
Name pping obj upp! y - Data type Uint8
Data Factory Accessib Related
range 012 setting ° ility RW models ALL Map NO
Name The first mapping object D! - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 Bt 0x60400010 lity RW T ALL Map NO
The second ing object Data i
Name nd mapping objec - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60830020 ity RW ks ALL Map NO
The third mapping object Data i
Name I pping obj B Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60840020 lity RW ks ALL Map NO
Name The fourth mapping object Dtk - Data type Uint32
structure
Data Factory Accessib Related
s 0~4294967295 St 0x60FF0020 ity RW ks ALL Map NO
Name The fifth mapping object Data - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60600008 ity RW — ALL Map NO
Name The 6th to 12th mapping objects Dtk - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting - ity RW ealels ALL Map NO
Name TPDO1 mapping object Data REC Data type Uint32
structure
Data Factory OD default Accessib Related
range ODData range setting value lity RW TRl ALL Map NO
. . Data ;
Name Number of mapping objects supported by TPDO1 structure - Data type Uint8
Data Factory Accessib Related
range 0~12 setting ! ility RW models ALL Map NO
Name The first mapping object D - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x603F0010 lity RW ks ALL Map NO
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. . Data
The second mapping object i
Name pping obj ST - Data type Uint32
Data Factory Accessib Related
range 0~4294967295 Bt ‘ 0x60410010 ‘ lity ‘ RW T ALL Map NO
Name The third mapping object Data - Datatype | Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting ‘ 0x60610008 ‘ lity ‘ RW — ALL Map NO
Name The fourth mapping object DEtE - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 i ‘ 0x60640020 ‘ lity RW T ALL Map NO
Name The fifth mapping object DEE! - Data type Uint32
structure
Data Factory Accessib Related
e 0~4294967295 S ‘ 0x60B90010 ‘ ity ‘ RW ks ALL Map NO
Name The sixth mapping object Data - Data type Uint32
structure
Data Factory 0x60BA002 Accessib Related
- 0~4294967295 i 0 lity RW ks ALL Map NO
Name The seventh mapping object Data - Data type Uint32
structure
Data Factory 0x60FD002 Accessib Related
range 074294967295 setting 0 ility RW models ALL Map NO
Name The 8th to 12th mapping objects Data - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting - ity RW ealels ALL Map NO
Name TPDO2 mapping object ELE REC Data type Uint32
structure
Data Factory OD default Accessib Related
o ODData range Bt value lity RW I ALL Map NO
. . Data :
Number of mapping objects supported by TPDO2 -
Name pping obj pp! y SEE Data type Uint8
Data Factory Accessib Related
range 012 setting 4 lity RW models ALL Map NO
Name The first mapping object DEE! - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x60410010 lity RW ks ALL Map NO
Name The second mapping object Data Data type Uint32
structure - P
Data Factory Accessib Related
e 0~4294967295 Bt 0x60610008 lity RW — ALL Map NO
The third mapping object Data i
Name I pping obj - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting 0x606C0020 lity RW — ALL Map NO
Name The fourth mapping object D - Data type Uint32
structure
Data Factory 0x60FD002 Accessib Related
e 0~4294967295 setting 0 lity RW T ALL Map NO
The 5th to 12th mapping objects Data i
Name pping obj S B Data type Uint32
Data Factory Accessib Related
range 0~4294967295 setting - lity RW ks ALL Map NO
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. ) Data :
TPDO3 bject
Name mapping objec - REC Data type Uint32
Data Factory OD default Accessib Related
range ODData range setting value lity RW . ALL Map NO
) . Data :
Number of bject: ted by TPDO3 -
Name umber of mapping objects supported by ST Data type Uint8
Data Factory Accessib Related
range 012 setting 0 ity RwW models ALL Map NO
f ; Data .
Name The 1st to 12th mapping objects - Data type Uint32
structure
Data Factory Accessib Related
range 0~4294967295 setting - lity RW TGRS ALL Map NO
Name Synchronous management communication type strziiﬁre REC Data type OD type
Setting Factory OD default Accessib Related
range OD Data range setting value lity RO models - Map NO
The largest subindex number of the synchronous management Data .
Name communication type s - Data type Uint8
Data Factory Accessib Related
range - setting 4 lity RO models - Map NO
Name SMO communication type Data Data type Uint8
P structure B P
Data Factory Accessib Related
range ) setting 0x01 ility RO eaklls - Map NO
SMO communication type: receiving mailbox
Name SM1 communication type ELE - Data type Uint8
structure
Data Factory Accessib Related
range B setting 0x02 ility RO models B e NO
SM1 communication type: send mailbox
Name SM2 communication type DEE! - Data type Uint8
structure
Data Factory Accessib Related
range B setting 0x03 ility RO models B e NO
SM2 communication type: process data output
Name SM3 communication type Data Data type Uint8
yp structure i yP
Data Factory Accessib Related
range - setting 0x04 lity RO models - Map NO
SM3 communication type: process data input
Name Synchronization manager 2 RPDO allocation strEJ)i:ﬁre ARR Data type Uint16
Data Factory OD default Accessib Related
range OD Data range setting value ity RW TGRS - Map NO
Set the assigned object index of RPDO
Name Synchronization manager 2 RPDO assigns the largest subindex number strziiﬁre N Data type Uint8
Data Factory Accessib Related
range 01 setting ! ity RwW models ALL Map NO
Name Index of the object allocated by RPDO Data N Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 0x1600 lity RW ks - Map NO
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Set the index of the RPDO allocation object

Name Synchronization manager 3 TPDO allocation strlziisre ARR Data type Uint16
Data Factory OD default Accessib Related
T OD Data range setting value ity RW TGRS - Map NO
Set the assigned object index of RPDO
Name Synchronization manager 3 TPDO assigns the largest subindex number strlziisre - Data type Uint8
Data Factory Accessib Related
s 0~1 st 1 lity RW ks ALL Map NO
Name Index of the object allocated by TPDO Dtk B Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 0x1A00 ility RW models - Map NO
Set the index of the RPDO allocation object
Name Synchronization manager 2 synchronization output parameters stri)::sre REC Data type Uint16
Data Factory OD default Accessib Related
range OD Data range setting value lity RO ealels - Map NO
Describe the output parameters of SM2
The maximum subindex number of the synchronization output parameter of Data )
Name the synchronization manager 2 structure - Data type Uint8
Data Factory Accessib Related
range i setting 32 ility RO models 3 e NO
Name Synchronization type L Data type Uint16
Y yp structure i yp
Data Factory Accessib Related
range B setting 2 ‘ ility RO models B e NO
0x0002 indicates that the synchronization type of SM2 is distributed clock synchronization 0 mode (DC SYNC Mode)
. . Data ;
Cycle time (unit: ns -
Name ycle time (unit: ns) Stichis Data type Uint32
Data Factory Accessib Related
e - Bahing 0x003D0900 lity RO - - Map NO
Reflect the cycle of DC SYNC 0
Name Supported synchronization types Dt - Data type Uint16
structure
Data Factory Accessib Related
range ) setting O0x401F ility RO models - Map NO
Reflect the type of distributed clock
0x0004 represents the distributed clock synchronization 0 mode (DC SYNC 0 Mode)
Name Minimum cycle time (unit: ns) Dtk - Data type Uint32
structure
Data Factory Accessib Related
e - S 0xE8480000 lity RO — - Map NO
Name Calculation and replication time (unit: ns) Data - Data type Uint32
structure
Data Factory Accessib Related
range B setting 0 ility RO models B Map NO
Reflects the time when the microprocessor copies data from the synchronization manager to the local.
Name Delay time (unit: ns) Dtk - Data type Uint32
structure
Data Factory Accessib Related
range - setting 0 lity RO models - Map NO
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Data
Name Sync error structure - Data type Bool
Data Factory Accessib Related
range ) setting 0 ility RO models - Map NO
Reflect whether a synchronization error occurs currently:
TRUE: synchronization is activated and no synchronization error occurs
FALSE: Synchronization is not activated or a synchronization error has occu
Name Synchronization management 3 synchronization input parameters stri)i:sre REC Data type OD type
Data Factory Accessib Related
e OD Data range setting - lity RO ealels - Map NO
Describe the input parameters of SM3
The maximum subindex number of the synchronization input parameter of Data .
Name the synchronization manager 3 structure - Data type Uint8
Data Factory Accessib Related
range - setting 32 lity RO models - Map NO
Name Synchronization type Data Data type Uint16
Y yp structure 3 yp
Data Factory Accessib Related
range ) setting 2 ility RO models - Map NO
0x0002 indicates that the synchronization type of SM2 is distributed clock synchronization 0 mode (DC SYNC Mode)
Name Cycle time (unit: ns) Data - Data type Uint32
structure
Data Factory Accessib Related
— - setting 0x003D0900 lity RO ks - Map NO
Name Supported synchronization types DEtE - Data type Uint16
structure
Data Factory Accessib Related
range ) setting O0x401F ility RO models - Map NO
Reflect the type of distributed clock
0x0004 represents the distributed clock synchronization 0 mode (DC SYNC 0 Mode)
Name Minimum cycle time (unit: ns) DEtE - Data type Uint32
structure
Data Factory Accessib Related
s - setting 0xE8480000 ity RO TRl - Map NO
Name Calculation and replication time (unit: ns) Dt - Data type Uint32
structure
Data Factory Accessib Related
- - setting 0x00000001 lity RO T - Map NO
Name Delay time (unit: ns) Dtk - Data type Uint32
structure
Data Factory Accessib Related
e - St 0x0000 lity RO T - Map NO
Data
Name Sync error SRR - Data type Bool
Data Factory Accessib Related
range ) setting - ility RO models - Map NO
7.3 Detailed description of manufacturer-defined parameters (group
7.3.1 Servo motor parameters
- Name ‘ Servo motor parameter ‘ Data ‘ ARR Data type Uint16
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structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map NO
. . Data !
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range ) setting 14 ility RO models - Map NO
Name Motor ID DEE! - Data type Uint16
structure
Data Factory Determined Accessib Related
range 065535 setting by model ility Rw TS - Map NO
i Data .
Name Motor rated power (unit: 0.01KW) - Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RwW models - Map NO
Name Motor rated voltage (unit: V) Data - Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RW models - Map NO
i Data .
Name Motor rated current (unit: 0. 1A) - Data type Uint16
structure
Data Factory Determined | Accessib Related
range 0~65535 setting by model ility RW models - Map NO
Name Motor rated speed (unit: rpm) Data - Data type Uint16
structure
Data Factory Determined | Accessib Related
range 065535 setting by model ity RW models - Map NO
Name Motor max speed (unit: rpm) Data - Data type Uint16
structure
Data Factory Determined Accessib Related
range 065535 setting by model lity Rw models - Map NO
. Data .
Name Motor rated torque (unit: 0.01Nm) - Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RwW models - Map NO
i+ Data .
Name Motor max torque (unit: 0.01Nm) - Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RW models - Map NO
Name Motor moment of inertia (unit: 0.01Kg.cm) Data N Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RW models - Map NO
. . . Data ;
Number of mot | t: pol -
Name umber of motor pole pairs (unit: pole pairs) structure Data type Uint16
Data Factory Determined Accessib Related
range 065535 setting by model ility RW models - Map NO
; ; i Data .
Name Motor wire resistance (unit: 0.001Q) - Data type Uint16
structure
Data Factory Determined Accessib Related
range 0~65535 setting by model ity RW sl - Map NO
Name Motor Q-axis inductance (unit: 0.01mH) DEtE - Data type Uint16
structure
Data Factory Determined Accessib Related
range 065535 setting by model lity RW models - Map NO
L - Data .
Name Motor D-axis inductance (unit: 0.01mH) - Data type Uint16
structure
Data Factory Determined Accessib Related
range 065535 setting by model ility RW models - Map NO
Name Motor torque constant (unit: 0.01Nm/A) Data - Data type Uint16
structure
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Data Factory Determined Accessib Related
- range 0~65535 setting by mo del ility Rw o - Map NO
7.3.2 Driver parameters
Name Drive parameters Data ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map NO
) ) Data )
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range . setting 8 ity RO sl - Map NO
! Data .
Name MCU software version number - Data type Uint16
structure
Data Factory Accessib Related
range - setting - lity RO models - Map NO
; Data .
Name FPGA software version number - Data type Uint16
structure
Data Factory Accessib Related
range - setting - lity RO models - Map NO
Name EtherCAT software version number Data - Data type Uint16
structure
Data Factory Accessib Related
range i setting - ility RO . - Map NO
7.3.3 Encoder parameters
Name Encoder parameters Data ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map NO
. . Data ’
Name Maximum subindex number B Data type Uint8
structure
Data Factory Accessib Related
range - setting 10 ity RO s - Map NO
Name Encoder type Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~2 setting 2 ility Rw models - Map NO
Set the encoder type:
0: Reserved
1: Multiturn absolute encoder
2: Single-turn absolute encoder
Data )
Name Motor encoder zero offset - Data type Uint32
structure
Data Factory Accessib Related
range 0~2%-1 setting 0 ity RW e ——— - Map NO
. T Data .
Name Encoder resolution (unit: bit) - Data type Uint16
structure
Data Factory Accessib Related
range 0~23 setting 17 ity RwW e - Map NO
Name Prohibit multiturn absolute encoder battery failure alarm Data - Data type Uint16
structure
Data Factory Accessib Related
range o setting 0 lity RW models - Map NO
Name Resolution of multiturn absolute encoder (unit: bit) Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~23 setting 16 ility RW models - Map NO
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Name Motor power-on and lock shaft torque (unit: %) DEtE - Data type Uint16
structure
Data Factory Accessib Related
range 0300 setting %0 lity RW S - Map NO
Name Set the current position of the multiturn absolute encoder as zero strgitsre - Data type Uint16
Data Factory Accessib Related
range o1 setting 0 ility RW models - Map NO
. . ; Data .
Mul | le- ff: -
Name ultiturn absolute encoder zero point single-turn offset structure Data type Uint32
Data Factory Accessib Related
e 0~8388607 setting 0 lity RW I - Map NO
Name Multiturn absolute encoder zero point multiturn offset Data - Data type Int32
structure
Data Factory Accessib Related
range -32768~32767 sefting 0 lity RW S - - Map NO
Name Prohibit the encoder position to update the current position command strlziisre - Data type Uint16
Data Factory Accessib Related
range 01 setting 0 ility RW models - Map NO
7.3.4 Basic control parameters
Name Basic control parameters Data ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - TGS ALL Map NO
. . Data .
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range - setting 16 lity RO models - Map NO
Name Control mode DELE! - Data type Uint16
structure
Data Factory Accessib Related
range o~7 setting 3 ility RW models ALL Map NO
Set the drive control mode:
0: Position control mode
1: Speed control mode
2: Torque control mode
3: EtherCAT control mode
4: Speed mode - Torque mode (reserved)
5: Position Mode - Speed Mode (reserved)
6: Position mode - Torque mode (reserved)
7: Position mode - Speed mode - Torque mode (reserved)
. ’ ’ . Data ;
Name Operation direction selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~1 setting 0 lity RW ks ALL Map NO
Set the positive direction of the motor:

0: Regard the CCW direction as the forward rotation direction (when the forward direction is commanded, from the side of the motor shaft, the motor
rotation direction is the CCW direction, that is, counterclockwise rotation)
1: Regard the CW direction as the forward rotation direction (when the forward direction is commanded, from the side of the motor shaft, the motor rotation
direction is the CW direction, that is, clockwise rotation)

Name Minimum value of braking resistance allowed for the drive (unit: Q) strlzi:ﬁre - Data type Uint16

Data Factory Accessib Related

range ) setting - ility RO models - Map NO

Name Built-in braking resistor power (unit: W) Data - Data type Uint16
structure

Data Factory Accessib Related

range ) setting ) ility RO models ) Map NO

Name Built-in braking resistor resistance value (unit: Q) Data - Data type Uint16
structure
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Data Factory Accessib Related
- range . setting - ity RO P - Map NO
Name Brake resistor heat dissipation coefficient (unit: %) Data - Data type Uint16
structure
Data Factory Accessib Related
range 0100 setting 20 ity RW —— - Map NO
Name Braking resistor settin Data Data type Uint16
9 9 structure B yp
Data Factory Accessib Related
range 0~1 setting 0 ility RW models - Map NO
0: Use built-in resistor
1: Use external resistor
. . . Data ;
Ext | brak t t: W -
Name xternal braking resistor power (uni ) structure Data type Uint16
Data Factory Accessib Related
range 0765535 setting 50 ility RW models N e NO
Name External braking resistor resistance value (unit: Q) Dt - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 10 lity RW ks - Map NO
: ; Data .
Brak tart volt threshold t: V -
Name raking start voltage threshold (unit: V) structure Data type Uint16
Data Factory Accessib Related
range 150~390 setting 75 lity RW ks - Map NO
Name Disable brake feedback detection mode ELE - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting ! ility RW models - Map NO
Name Maximum continuous braking time (unit: ms) Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 3000 lity RW — - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting - lity RO models - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting - ity RO S - Map NO
The delay time from when the brake output is OFF to when the motor is not Data .
Name energized (unit: ms) - - Data type Uint16
Data Factory Accessib Related
range 0~65535 setting 50 lity RW ks - Map NO
Name Reserve DEE! - Data type Uint16
structure
Data Factory Accessib Related
range ) setting ) ility RO models ) Map NO
7.3.5 Input terminal parameters
Name Input terminal parameters Data ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - le=h YES
; . Data )
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range - setting 16 lity RO models - Map NO
) ) ) Data .
Name IN1 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 5 ‘ Accessib ‘ RW Related - Map YES
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range ‘ setting ‘ ‘ ility ‘ ‘ models ‘ ‘ ‘
Set the function of the| digital input terminal 1 of the drive.
Set ; ; Set ; ;
value IN terminal function value IN terminal function
0 | FunIN.O: Normal input 16 | Funin.16: S'\\’I'Vti‘t'g;ﬁr?grge“t run
1 | FunIN.1: Servo enable 17 | Funn-17: S“\’,'V?t'g;]?rfgfe“t run
2 FunIN. 2: Alarm clear 18 g#g(l:'t\:o:fs e'lt'tci);gue command
3 FunIN. 3: Pulse command 19 FunIN. 19: Speed command
prohibition direction setting
4 FunIN. 4: Clear position 20 FunIN. 20: Position command
deviation direction setting
5 FunIN. 5: Positive limit signal 21 Eggilt:\é'nzgc;r?qﬂ#qlgfdegg%?é
6 FunIN. 6: Negative limit signal 22 FunIN.22: Back to home input
7 FunIN. 7: Gain switching 23 FunIN. 23: Home switch signal
FunIN. 8: Electronic gear ratio
8 switching 24 FunIN.24: USER1
9 FunIN. 9: Zero-speed clamp 25 FunIN.25: USER2
FuniIN. 10: Control mode
10 selection 1 26 FunIN.26: USER3
11 FunIN.11: Emergency stop 27 FunIN.27: USER4
FunIN.12: Position command
12 prohibition 28 FunIN.28: USER5
13 | FunlN. 13: Step Position Trigger | 29 | FUnit29: Control mode
FunIN. 14: Multi-segment run .
14 command switching 1 30 FunIN.30: Probe 1
FunIN. 15: Multi-segment run .
15 command switching 2 31 FunIN. 31: Probe 2
Name IN1 terminal logic selection strlziiﬁre - Data type Uint16
Data Factory Accessib Related
range 01 setting 0 ility RW models 3 ok YES

host computer and peripheral circuit.

Set the level logic of the hardware IN1 terminal when the IN function selected by IN1 is valid. Please set the effective level logic correctly according to the

Set value IN terminal logic when IN function is valid
0 Low level
1 High level
. . . Data .
Name IN2 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 031 setting 6 ility RW models - e YES
. . . Data .
Name IN2 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range o1 setting 0 ility RW models } Map YES
. . . Data .
Name IN3 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
e 0~31 Balng 23 lity RW T - Map YES
. . . Data .
Name IN3 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility Rw models - Map YES
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Name IN4 terminal function selection Data B Data type Uint16
structure
Data Factory Accessib Related
range 031 setting 30 ility RW e - Map YES
) ) ) Data .
Name IN4 terminal logic selection B Data type Uint16
structure
Data Factory Accessib Related
range 0~1 setting 0 ility RW models - Map YES
. . . Data .
Name IN5 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~31 setting 6 ility RW models - Map YES
. . . Data .
Name IN5 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 31 ility Rw Tesls - Map YES
. . . Data .
Name IN6 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~31 setting 0 ility RW . - Map YES
. . ) Data .
Name IN6 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility Rw Tesls - Map YES
) ) ) Data .
Name IN7 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~31 setting 0 ility RW models - Map YES
) ) ) Data .
Name IN7 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~1 setting 0 ility RW models - Map YES
) ) ) Data .
Name IN8 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 031 setting 0 ility Rw resls - Map YES
. . ) Data .
Name IN8 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~1 setting 0 ility RW S —— - Map YES
3.6 Output terminal parameters
. Data .
Name Output terminal parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
] . Data ’
Name Maximum subindex number B Data type Uint8
structure
Data Factory Accessib Related
range - setting 8 lity RO models - Map NO
. . ) Data .
Name OUT1 terminal function selection B Data type Uint16
structure
Data Factory Accessib Related
range 031 setting ! ility RW el - Map YES
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Set the OUT function corresponding to the hardware OUT1 terminal. Please refer to the table below for parameter value setting.

Set T ; ; Set ; ;
rminal function T terminal function
value OUT te al functio value OUT te al functio
0 FunOUT.0: Holding brake 9 FunOUT.9: USER3
FunOUT. 1: Alarm 10 FunOUT.10: USER4
2 FunOUT.2: position arrival 11 FunOUT.11: USER5
3 FunOUT.3: Speed arrival 12 FunOUT.12: USER6
4 FunOUT 4: Servo ready 13 FunOUT. 13: Torque arrival
5 FunOUT.5: Internal position 14 FunOUT. 14: Out of tolerance
command shutdown output
FunOUT.6: Back to origin
6 completed 1530 | Reserve
FunOUT.7: USER1 31 Universal output
FunOUT.8: USER2
. . . Data .
Name OUT1 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility RW models - Map YES
Set the output level logic of the hardware OUT1 terminal when the OUT function selected by OUT1 is valid
Set value oL termingl quic vyhen ol Transistor status
function is valid
0 Low level ON
1 High level OFF
. . . Data .
Name OUT2 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~31 Balihg 6 ity RW ks - Map YES
. . . Data .
Name OUT2 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility RW models } e YES
. . . Data .
Name OUTS3 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
e 0~31 Balng 0 lity RW I - Map YES
Name OUT3 terminal logic selection LT Data type Uint16
9 structure 3 yp
Data Factory Accessib Related
range 0~1 setting 0 ility RW models - Map YES
. . . Data .
Name OUT4 terminal function selection - Data type Uint16
structure
Data Factory Accessib Related
range 0~31 setting 31 ility RW models ) Map YES
. . . Data .
Name OUT4 terminal logic selection - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility RW models ) Map vES
7.3.7 Position control parameters
. Data .
Name Position control parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
- Name Maximum subindex number ‘ Data ‘ B Data type Uint8
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structure
Data Factory Accessib Related
range ) setting 8 ility RO models ) Map NO
i ; Data .
Name Position command clear setting - Data type Uint16
structure
Data Factory Accessib Related
range 01 setting 0 ility RW models ) Map YES
Set the clear operation mode of the position command counter when the motor is not enabled:
0: Position command is cleared
1: Position command is not cleared
Name Reserve DELE! - Data type Uint16
structure
Data Factory Accessib Related
range . setting - ity RO sl - Map NO
Name Reserve ELE - Data type Uint16
structure
Data Factory Accessib Related
range - setting - ility RO models - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting - ity RO models - Map NO
Name Reserve DEE! - Data type Uint16
structure
Data Factory Accessib Related
range ) setting ) ility RO models ) Map NO
Name Reserve DEE! - Data type Uint16
structure
Data Factory Accessib Related
range ) setting ) ility RO models ) Map NO
Name Positioning completion threshold unit setting Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~1 setting 0 ility RW models - Map NO
Set the unit of positioning completion threshold
0: Command unit
1: Encoder unit
Data .
Name - ST - Data type Uint16
Data Factory Accessib Related
range - setting - ility RO models - Map NO
7.3.8 Speed control parameters
Data .
Name Speed control parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
; . Data )
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range - setting 3 lity RO models - Map NO
; Data .
J d t: -
Name og speed (unit: rpm) ST Data type vint16
Data Factory Accessib Related
range 073000 setting 100 ility RW models ) Map YES
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range . setting 0 ity RO sl - Map NO
- Name ‘ Reserve ‘ Data ‘ - Data type Uint16
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structure
Data Factory Accessib Related
range - setting 10 lity RO models - Map NO
7.3.9 Torque control parameters
Data )
Name Torque control parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
) ) Data )
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range - setting 13 lity RO models - Map NO
Name Torque command filtering time constant (unit: 0.01ms) Data - Data type Uint16
structure
Data Factory Accessib Related
e 0~3000 Bt 1000 lity RW I - Map YES
Name Second torque command filtering time constant (unit: 0.01ms) strEJ)i:sre - Data type Uint16
Data Factory Accessib Related
range 073000 setting 1000 ility RW models ) Map YES
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting 0 lity RO models - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range : setting 3000 lity RO models - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range : setting 3000 lity RO models - Map NO
Data )
Name Reserve B Data type Uint16
structure
Data Factory Accessib Related
range ) setting 10 ility RO models - Map NO
Data )
Name Reserve B Data type Uint16
structure
Data Factory Accessib Related
range i setting 0 ity RO e - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting 3000 lity RO models - Map NO
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting 3000 lity RO models - Map NO
Name Torque reaches the reference value (unit: 0.1%) DEtE - Data type Uint16
structure
Data Factory Accessib Related
range 073000 setting 0 ility RO models PT/CST Map NO
Name Torque reaches the effective value (unit: 0.1%) DEtE - Data type Uint16
structure
Data Factory Accessib Related
range 073000 setting 0 ility RW models PT/CST Map NO
Name Torque reaches the invalid value (unit: 0.1%) Dtk - Data type Uint16
structure
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Data Factory Accessib Related
F range 073000 setting 0 ity RW models PT/CST Map NO
Data
N } )
ame Reserve SRR Data type Uint16
Data Factory Accessib Related
range . setting 50 ity RwW ——— - Map NO
7.3.10 Gain parameters
. Data
N )
ame Gain parameters ST ARR Data type Uint16
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
Name Maximum subindex number ELE - Data type Uint8
structure
Data Factory Accessib Related
range ) setting 2 ility RO models ) Map NO
Name 1st speed proportional gain ELE - Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 5000 ility RW models ) Map YES
Lo — Data .
Name 1st velocity integration time constant structure - Data type Uint16
Data Factory Accessib Related
range 0765535 setting 2000 ility RW models ) Map YES
- . . Data
N } )
ame 1st position proportional gain ST Data type Uint16
Data Factory Accessib Related
range 0765535 setting 600 ility RW models ) Map YES
N 2nd speed proportional gain Data : i
ame p prop! 9 SRR Data type Uint16
Data Factory Accessib Related
range 0~65535 setting 9000 lity RW ks - Map YES
2nd velocity integration time constant Data i
Name y 9 structure - Data type Uint16
Data Factory Accessib Related
range 0~-65535 setting 3500 ility RW models ) Map YES
i ; ; Data .
Name 2nd position proportional gain _ Data type Uint16
structure
Data Factory Accessib Related
range 065535 setting 800 ility Rw models - le=h YES
Name Speed Kd Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 0 ility RW models - Map YES
Name Speed Kr Dtk - Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 1000 ility RW models ) Map YES
Name Speed Km Dt - Data type Uint16
structure
Data Factory Accessib Related
range 0~-65535 setting 0 ility RW ———— - Map YES
Name Load inertia ratio (unit: %) Data - Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 100 ility RW models ) Map YES
Name Speed feedforward filtering time constant Data - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 Bt 2000 lity RW TR - Map YES
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: Data .
Speed feedf d -
Name peed feedforward gain structure Data type Uint16
Data Factory Accessib Related
range 0~-65535 setting 0 ility Rw . - Map YES
Name Torque feedforward filtering time constant Data N Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 2000 lity RW ks - Map YES
Name Torque feedforward gain Data - Data type Uint16
structure Y
Data Factory Accessib Related
range 0~65535 setting 0 lity RW I - Map YES
Name Speed feedback filtering time constant Data N Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 1000 lity RW ks - Map YES
] Data .
Name Speed feedback low-pass filter cut-off frequency 1 structure N Data type Uint16
Data Factory Accessib Related
range 0765535 setting 1000 ility RW models ) Map YES
] Data .
Speed feedback low-, filt t-off fi 2 -
Name peed feedback low-pass filter cut-off frequency structure Data type Uint16
Data Factory Accessib Related
range 0~-65535 setting 2000 ility RW models ) Map YES
Data .
Name Reserve - Data type Uint16
structure
Data Factory Accessib Related
range - setting - lity RO S—— - Map NO
Name Torque given filtering time constant DELE! - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 3000 ity RW T - Map YES
Name Torque feedback filtering time constant DEtE - Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 3000 ility RW models ) Map YES
Name Current loop proportional gain Data Data type Uint16
p prop 9 structure B P
Data Factory Accessib Related
range 0765535 setting 800 ility RW models ) Map YES
. —_— Data .
Name Current loop integration time constant - Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 1500 ility RW models ) Map YES
7.3.11 Self-tuning parameters
Name Self-tuning parameters Data ARR Data type Uint16
ap structure P
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
; . Data ’
Name Maximum subindex number B Data type Uint8
structure
Data Factory Accessib Related
range ) setting 10 ility RO models - Map NO
. ’ 1 Data .
Name Adaptive notch filter mode selection - Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 5000 ility RW models ) Map YES
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) ) Data .
Name The first group of notch filter frequency structure Data type Uint16
Data Factory Accessib Related
range 0765535 setting 1024 ility RW models Map YES
Name The first group of notch filter width level Dt Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 128 ility RW models Map YES
Name The first group of notch filter depth level Dt Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 sefting 5000 lity RW I Map YES
] Data
The second group of notch filter fre i
Name group 1 quency SETE Data type Uint16
Data Factory Accessib Related
e 0~65535 St 1024 lity RW ks Map YES
Name The second group of notch filter width level DEtE Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 128 ility RW models Map YES
Name The second group of notch filter depth level Data Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 5000 ility RW models Map YES
. ’ Data :
The third group of notch filter freque
Name group quency SEE Data type Uint16
Data Factory Accessib Related
range 065535 setting 1024 ility Rw models le=h YES
Name The third group of notch filter width level Data Data type Uint16
structure
Data Factory Accessib Related
range 065535 setting 128 ility Rw models le=h YES
. ) Data
The third group of notch filter depth level i
Name Ird group 1 pth leve SRS Data type Uint16
Data Factory Accessib Related
range 0765535 setting 5000 ility RW models Map YES
Name The fourth group of notch filter frequency DEE! Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 1024 ility RW models Map YES
Name The fourth group of notch filter width level Data Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 128 ility RW models Map YES
Name The fourth group of notch filter width level Data Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 i 5000 lity RW ks Map YES
Name Resonance frequency identification result Data Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 i 1024 lity RW I Map YES
Name Torque disturbance compensation gain Data Data type Uint16
structure
Data Factory Accessib Related
range 0765535 setting 128 ility RW models Map YES
Name Torque disturbance observer filter time constant Data Data type Uint16
structure
Data Factory Accessib Related
range 0~65535 setting 128 ility Rw models Map YES
Name Low frequency resonance frequenc Data Data type Uint16
q Y q Y structure P
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Data Factory Accessib Related
- range 0765535 setting 100 lty RW models - Map YES
Name Low frequency resonance frequency filter settin Data Data type Uint16
q 4 4 y 9 structure 3 P
Data Factory Accessib Related
range 0~65535 setting 1000 lity RW ks - Map YES
7.3.12 Fault parameters
Data .
Name Fault parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
) ’ Data .
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range ) setting 1 ility RO models - Map NO
e Data ;
Name Historical fault record 0 - Data type Uint16
structure
Data Factory Accessib Related
range - setting - lity RO el - Map NO
Name Historical fault record 1 Data B Data type Uint16
structure
Data Factory Accessib Related
range i setting - ity RO e - Map NO
Name Historical fault record 2 Data Data type Uint16
structure B
Data Factory Accessib Related
range i setting - ity RO e - Map NO
e Data ;
Name Historical fault record 3 - Data type Uint16
structure
Data Factory Accessib Related
range - setting - ity RO s - Map NO
e Data ;
Name Historical fault record 4 B Data type Uint16
structure
Data Factory Accessib Related
range - setting - ility RO . - Map NO
e Data ;
Name Historical fault record 5 - Data type Uint16
structure
Data Factory Accessib Related
range - setting - ility RO . - Map NO
b Data )
Name Historical fault record 6 - Data type Uint16
structure
Data Factory Accessib Related
range i setting - ity RO e - Map NO
P Data .
Name Historical fault record 7 - Data type Uint16
structure
Data Factory Accessib Related
range i setting - ity RO e - Map NO
Name Historical fault record 8 Data - Data type Uint16
structure
Data Factory Accessib Related
range ) setting - ility RO models - Map NO
P Data .
Name Historical fault record 9 - Data type Uint16
structure
Data Factory Accessib Related
range ) setting - lity RO models - Map NO
b Data )
Name Clear historical fault records - Data type Uint16
structure
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E Al ib Related
| 5 [ g | 0 | e [ | - [we | o
7.4 Detailed description of sub-protocol definition parameters (group
6000h)
Name Error code D! VAR Data type Uint16
i structure
r::;ae 0x0000 ~OXxFFFF sztt;;y ; Accilif,s'b RO ﬁ‘i,'g‘fjﬁ ALL Map TPDO

When the drive has an error described in the DS402 sub-protocol, 603Fh is consistent with the DS402 protocol. The value of 603

Fh is hexadecimal data

Name Control word D! VAR Data type Uint16
structure
Data Factory Accessib Related
range 0x0000~OxFFFF setting 0 lity RW - ALL Map RPDO
Set control commands:
Bit Name Description
0 Al LI Al kg 47 Switch on 0: invalid, 1: valid
1 B3 - (0] B Enable voltage 0: invalid, 1: valid
2 P A HL Quick stop 0: invalid, 1: valid
3 fal IRz 17 Enable operation 0: invalid, 1: valid
4~6 1B AT 0 A 6 Operation mode specific Related to servo operation mode
For resettable faults and warnings, perform fault reset
e et function
7 e 5L AL Fault reset The rising edge of Bit7 is valid;
Bit7 remains at 1, other control commands are invalid
8 T Halt Please check the object dictionary 605Dh for the pause
iz a mode in each mode
9 IE AT 0 A 6 Operation mode specific Related to each servo operation mode
10 TRE Reverse Undefined
1M1~15 | | ®HEX Manufacturer-specific Manufacturer customization
¢ Note:
1)+ It is meaningless to assign a value to each Bit of the control word separately, and it must form a control command without co-constructing with others;
2) . Bit0~Bit3 and Bit7 have the same meaning in each servo mode. Commands must be sent in order to guide the servo drive into the expected state
according to the CiA402 state machine switching process. Each command corresponds to a certain state;
3). Bit4~Bit6 are related to each servo mode, please check the control commands in different modes;
4) . Bit9 has no defined function.
name (of \at d data VAR dEiE e int1
a thing) status wor structure yp Uint16
o Is it
accessibi Related h
Data 0x0000~0XFFFF ey 0 i RO ALL possible TPDO
range Settings ity models to map
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eflect the current running status of the servo drive:

Bit Name Description
0 ] 1K 1 4% 4F Ready to switch on 0: invalid, 1: valid
1 u] LI e fd] fi iz 47 Switch on 0: invalid, 1: valid
2 Al IRz AT Operation enabled 0: invalid, 1: valid
3 [ Fault 0: invalid, 1: valid
4 E % B R Voltage enabled 0: invalid, 1: valid
5 Ui 541 Quick stop 0: invalid, 1: valid
6 faAl IRAN T 38 47 Switch on disabled 0: invalid, 1: valid
7 e Waming 0: invalid, 1: valid
8 I HKHEE X Manufacturer specific Undefined functions
9 378 T2 47 ) Remote 0: invalid, 1: valid (control word valid)
10 H s 23k Target reach 0: invalid, 1: valid
" P 8 B A1) 2 Internal limit active 0: invalid, 1: valid
12~13 1B AT A 6 Operation limit active Related to each servo operation mode
14 IES= Manufacturer specific Undefined functions
15 s ek F Home find 0: invalid, 1: valid

display 1H (= 32 il %4 )

Description

Xxxx xxxx x0xx 0000

A % 41 (Not ready to switch on)

XXxX xxxx x1xx 0000

J& &1 %% 2 (Switch on disabled)

XXxX xxxx x01x 0001

1 % 1 (Ready to switch on)

XXXX xxxx X01x 0011

J& 31 (Switch on)

XXXX Xxxx X01x 0111

1 f# ¢ (Operation enabled)

XXXX xxxx X00x 0111

R 45 LA %k (Quick stop active)

XXXX XXXX XOxx 1111

i [ fz )5 45 %4 (Fault reaction active)

¢ Note:

state.

XXXX Xxxx x0xx 1000

i k% (Fault)

2). Bit12~Bit13 are related to each servo mode (please check the control commands in different modes)
3). Bit10, Bit11, and Bit15 have the same meaning in each servo mode, and feedback the status of the servo after executing a certain servo mode.

1) . BitO~ Bit9 have the same meaning in each servo mode. After the control word 6040h sends commands in order, the servo will feedback a certain

Name Quick stop mode selection D! VAR Data type Int16
structure
Data Factory Accessib Related
e 0~6 St 2 lity RW — ALL Map NO
. Data
Name Shutdown method selection VAR Data type Int16
structure
Data Factory Accessib Related
range 0~6 setting 0 lity RW models ALL Map NO
. . Data
Name Enable failure mode selection VAR Data type Int16
structure
Data Factory Accessib Related
e 0~6 BalhG 1 lity RW ks ALL Map NO
. . Data
Name Failure mode selection VAR Data type Int16
structure
Data Factory Accessib Related
range 06 setting ! lity RwW models ALL Map NO
Name Mode selection Dtk VAR Data type Int8
structure
Data Factory Accessib Related
range 0~10 setting 8 ility RW models ALL Map RPDO
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Select the servo operation mode:

Set value Servo mode
0/2/5 NA Reserve
1 B A B A 2U(PP)
3 & 38 FE L (PV)
4 BB R AL (PT)
6 5] A3 (HM)
7 MR (IP)
8 JE 39 I 25 4 8 8 50 (CSP)
9 JE 1) 2 3 B A5 (CSV)
10 JE 39 [ 25 e 4 48 50 (CST)
Name Operation mode display DELE! VAR Data type Int8
structure
Data Factory Accessib Related
range 0~10 setting - lity RO - ALL Map TPDO
Display the current operating mode of the servo drive:
Set value Servo mode
0/2/5 NA Reserve
1 B A7 B 1 2U(PP)
3 & 35 FE L (PV)
4 BB R AL (PT)
6 5] % 452 2 (HM)
7 M (IP)
8 JE 39 I 25 4 8 50 (CSP)
9 JE 0[] 2 3 B A5 (CSV)
10 JE 39 [ 25 e 4 48 50 (CST)
Name Position command (unit: command unit) Data VAR Data type Int32
structure
Data Factory Accessib Related PP/HM/
range B setting B ility RW models CSP e TPDO
Reflect the input position command (command unit) when the servo is enabled
Name Position feedback (unit: encoder unit) Data VAR Data type Int32
structure
Data Factory Accessib Related
range ) setting - ility RO models ALL Map TPDO
Name Position feedback (unit: command unit) Dtk VAR Data type Int32
structure
Data Factory Accessib Related
range ) setting - ility RO models ALL Map TPDO
Reflect real-time user absolute position feedback: position feedback 6064 h x gear ratio 6091h = position feedback 6063 h
Name Threshold for excessive position deviation (unit: command unit) strlaztsre VAR Data type Uint32
Data (32, Factory Determined Accessib Related PP/HM/
range 0~(@*1) setting by model ity RW models csP Map RPDO

Set the threshold for excessive position deviation, when the absolute value of the position deviation (command unit) exceeds 6065h, AL.240 (excessive
position deviation fault) will occur.
Note: When the set value of 6065h is OxXFFFFFFFF, the servo will not monitor the excessive position deviation, please use this function with caution.

Note: The saving of this parameter needs to write 1 to P12.20 through the USB serial port or the host computer debugging software to save it
when the motor is not enabled.

Data

Name Position reaches threshold VAR Data type Uint32
structure
Data Factory Accessib Related PP/HM/
~(232-1 o€
range o™ setting 92 lity RW models CcsP Map RPDO

When setting the threshold of position reaching, the unit of 6067h can be set through 2006-07h, and the default is the command unit.
When the absolute value of the position deviation is within 6067h and the duration reaches 6068h, the position arrival is considered valid. In PP/HM/CSP
mode, Bit10 of the status word 6041=1

In PP/HM/CSP mode, when the servo is enabled, this flag is meaningful, otherwise it is meaningless

Position arrival time window (unit: ms)

Data
structure

‘ VAR ‘ Data type ‘ Uint16
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Data
range

0~(216-1)

Factory
setting

10

Accessib

ity RW

Related
models

PP/HM/
CspP

Map RPDO

Set the time window for judging the position to arrive valid
The absolute value of the difference between the user position command 6062h and the user actual position feedback 6064h or the internal position
command 60FCh and the position feedback 6063h is within 6067h, and the time reaches 6068h, the position is considered to be reached, the status word
6041h Bit10=1, servo enable is invalid, this flag is meaningless

Name Speed feedback (unit: command unit/s) DEtE VAR Data type Int32
structure

Data Factory Accessib Related

range - setting - ility RO models ALL Map TPDO

it Data .

Name Speed reaches threshold (unit: rpm) VAR Data type Uint16
structure

Data Factory Accessib Related

0~(2"6-1 i~
range ( ) setting 10 ility RW models PVICSV Map RPDO

Set the threshold for reaching the speed.
When the absolute value of the difference between the target speed 60FFh (when converted into motor speed in rpm unit)and the actual motor speed is
within 606Dh, and the time reaches 606Eh, the speed is considered to be reached, the Bit10 of the status word 6041 is 1, and the speed reaches the OUT

function signal output is valid
. . . o Data .

Name Speed arrival time window (unit: ms) VAR Data type Uint16
structure

Data Factory Accessib Related

0~(26-1 -

range ( ) setting 10 ility RW models pPvicsv e RPDO

Name Target torque (unit: 0.1%) Dt VAR Data type Int16
structure

Data Factory Accessib Related

range -3000~3000 setting 0 lity RW — PT/CST Map RPDO

Set the servo target torque in contour torque mode (PT) and periodic synchronous torque mode (CST). 100.0% corresponds to 1 times the rated torque of

lue of the servo internal torque command in the servo running state. 100.0% corresponds to

1 times the rat

ed torque of the motor.

the motor.
; ™ 0 Data .
Name Maximum torque (unit: 0.1%) VAR Data type Uint16
structure
Data Factory Accessib Related
range 0~-3000 setting 3000 ility RW models ALL L=n RPDO
Set the maximum torque allowable value of the servo. 100.0% corresponds to 1 times the rated torque of the motor.
Nt Target torque (unit: 0.1%) D! VAR Data type Int16
structure
Data Factory Accessib Related
range - setting - ity RO TGRS ALL Map TPDO
Display the current va

Name Torque feedback (unit: 0.1%) Data VAR Data type Int16
structure
Data Factory Accessib Related
i - setting - ity RO T ALL Map TPDO
Display the internal torque feedback of the servo. 100.0% corresponds to 1 times the rated torque of the motor.
Name Target position (unit: command unit) Data VAR Data type Int32
structure
Data Factory Accessib Related
-231~(231-1 -
range ( ) setting 0 ility RW models PP/CSP Map RPDO
Set the servo target position in profile position mode (PP) and cycle synchronous position mode (CSP).
Name Origin offset L VAR Data type Int32
structure
Data Factory Accessib Related
231~ (231-1 -~
range ( ) setting 0 ility RwW models HM Map RPDO
Set the physical position where the mechanical zero point deviates from the motor origin under zero return.
Origin offset valid condition: this time power-on operation, the origin return operation has been completed, Bit15 of status word 6041h = 1
. . Data
Name Software absolute position limit ARR Data type -
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility - models - Map YES
Set the minimum and maximum values of the absolute position limit of the software
Minimum software absolute position limit = 607D-01h
Maximum software absolute position limit = 607D-02h
Name Maximum Subindex number restricted by software absolute position stri)::sre VAR Data type Uint8
Data Factory Accessib Related
range - setting 2 lity RO models - Map NO
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Data

Name Minimum software absolute position limit (unit: command unit) structure VAR Data type Int32
Data Factory Accessib Related
-231~(231_1 ™
range ( ) setting 0 ility RW models ALL Map RPDO
Set the minimum software absolute position limit, which refers to the absolute position relative to the mechanical zero point.
Name Maximum software absolute position limit (unit: command unit) stri)i:sre VAR Data type Int32
Data 531 (31, Factory Accessib Related
range 231~(2%1-1) sefting 0 lity RW TGRS ALL Map RPDO
Set the maximum software absolute position limit, which refers to the position relative to the mechanical zero point.
Name Maximum profile speed (unit: command unit/s) D VAR Data type Uint32
structure
Data Factory Accessib Related
0~(231-1 -
range ( ) setting 10000 ity RW models ALL Map RPDO
) . . Data :
Name Profile speed (unit: command unit/s) VAR Data type Uint32
structure
Data Factory Accessib Related
~(2%-1 -
range o~ @) setting 10000 lity RW models PP Map RPDO
Set the uniform running speed of the displacement command in the profile position mode.
Name Profile acceleration (unit: command unit/s2) Data VAR Data type Uint32
structure
Data (931, Factory Accessib Related
- 0~(23-1) BanhG 100000 lity RW — PP/PV Map RPDO
Set the acceleration in profile position mode and profile velocity mode.
Name Profile deceleration (unit: command unit/s2) Data VAR Data type Uint32
structure
Data (931, Factory Accessib Related PP/PVICS
[ange omery setting 100000 ility RW models P/CSV L=n RPDO
Set the deceleration in profile position mode and profile speed mode.
Name Quick stop deceleration (unit: command unit/s2) strlziisre VAR Data type Uint32
Data (031 Factory Accessib Related PP/PVICS
range ey setting 500000 ity RW models | P/CSV/HM e RPDO
Name Torque ramp (unit: 0.1%/s) DEE! VAR Data type Uint32
structure
Data Factory Accessib Related
~(2%-1 -
e 0~( ) setting 3000 ity RW T PT/CST Map RPDO
Set the torque command acceleration in contour torque mode, and its meaning is: torque command increment per second.
Name Gear ratio DEE! ARR Data type -
structure
Data Factory OD default Accessib Related PP/PVICS
range OD Data range setting value lity - models | P/CSV/HM LED YES

the motor shaft.

motor feedback position = load shaft position feedback X gear ratio

motor speed {rpm] =

2). The relationship between motor speed (rpm) and load shaft speed (command unit/s):
load shaft speed x gear ratio

encoder resolution

X 60

3). The relationship between motor acceleration (rpm/ms) and load shaft acceleration (command unit/s2):

1) The relationship between motor feedback position (encoder unit) and load shaft position feedback (command unit):

The gear ratio is used to establish the proportional relationship between the displacement of the load shaft specified by the user and the displacement of

load shaft accelerarion X gear ratio 1000
motor acceleration = - X —
encoder resolution 60
Name Maximum subindex number of the gear ratio Dt - Data type Uint8
structure
Data Factory Accessib Related
range - setting 2 lity RO models - Map NO
Name Gear ratio numerator D! VAR Data type Uint32
structure
Data Factory Accessib Related
1~(2%-1 - -
range ( ) setting ! ility RW models Map RPDO
Name Gear ratio denominator Dtk VAR Data type Uint32
structure
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Data Factory Accessib Related
1~(231-1 "
- range ( ) setting ! ility RW models - Map RPDO
. Data
Method of h
Name ethod of homing structure VAR Data type Int8
Data Factory Accessib Related
range 0~85 setting 17 ility RW models HM Map RPDO
Select the method of homing:
Set value Description
17 Return to zero in the reverse direction, the deceleration point is the reverse limit
switch, and the origin is the reverse limit switch
18 Return to zero in the positive direction, the deceleration point is the positive limit
switch, the origin is the positive limit switch
19 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
20 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
21 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
22 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
23 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
o4 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
o5 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
26 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
27 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
8 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
29 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
30 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
35 Take the current position as the origin
. Data
Speed of h )
Name peead of homing structure ARR Data type
Data Factory OD default Accessib Related
e OD Data range setting value ity - el HM Map YES
. . . Data .
M bind f f h .
Name aximum subindex number for speed of homing structure Data type Uint8
Data Factory Accessib Related
range - setting 2 lity RO models - Map NO
Name Search deceleration point signal speed (unit: command unit/s) strlaztsre VAR Data type Uint32
Data (031, Factory Accessib Related
range 0~ setting 10000 ility RwW models HM Map RPDO
L . . Data
h : i
Name Search origin signal speed (unit: command unit/s) structure VAR Data type Uint32
Data Factory Accessib Related
0~(2%1-1 "
range @) setting 2000 lity Rw models HM Map RPDO
. ’ . Data B
Home accelerat| t: d t/s2
Name cceleration (unit: command unit/s2) structure VAR Data type Uint32
Data Factory Accessib Related
0~(231-1 i
range ( ) setting 100000 ility RwW models HM Map RPDO
" . ) Data
Posit ffset t: d t
Name ition offset (unit: command unit) structure VAR Data type Int32
Data Factory Accessib Related
.231N 231_ 1 ™
range @1 setting 0 ity Rw models csp Map RPDO
Set the servo position command offset in the cyclic synchronous position mode. After the offset: Servo target position = 607Ah + 60BOh
. ) Data
Speed offset (unit: d unit
Name peed offset (unit: command unit) structure VAR Data type Int32
Data -231~(281-1) Factory 0 ‘ Accessib ‘ RW Related CSP/CSV Map RPDO
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range

setting

‘ ility ‘ ‘ models ‘

Set the servo speed command offset in the periodic synchronous speed mode. After the offset: Servo target speed = 60FFh + 60B1h

Name Torque offset (unit: 0.1%) DEE! VAR Data type Int16
structure
Data Factory Accessib Related CSP/CSV/
range -3000~3000 setting 0 ility Rw models CST RPDO
Set the servo torque command offset in the cyclic synchronous torque mode. After the offset: Servo target torque = 6071h + 60B2h
Name Probe function Dtk VAR Data type Uint16
structure
Data Factory Accessib Related
~(216-1 i~ -
range 0~( ) setting 0 ility Rw models RPDO
Setting the function of probe 1 and probe 2
Bit Description Setting
0: Probe 1 is not enabled
0 Probe 1 enable 1: Probe 1 enabled
0: Single trigger, trigger only when the trigger signal is valid
1 Probe 1 trigger mode for the first time
1: Continuous trigger
2 Probe 1 trigger  signal | 0: IN input signal
selection 1: Meaningless
NA Meaningless
. 0: The rising edge is not latched
4 Probe 1 rising edge enable 1: Rising edge latch
. 0: The falling edge is not latched
5 Probe 1 falling edge enable 1: Falling edge latch
6 NA Meaningless
7 NA Meaningless
0: Probe 2 is not enabled
8 Probe 2 enable 1: Probe 2 enabled
0: Single trigger, trigger only when the trigger signal is valid
9 Probe 2 trigger mode for the first time
1: Continuous trigger
10 Probe 2  trigger signal 0: IN input signal
selection 1: Meaningless
11 NA Meaningless
. 0: The rising edge is not latched
Probe 2 d bl
12 robe < rising edge enable 1: Rising edge latch
. 0: The falling edge is not latched
13 Probe 2 falling edge enable 1: Falling edge latch
14 NA Meaningless
15 NA Meaningless
Name Probe status DEE! VAR Data type Uint16
structure
Data Factory Accessib Related
range ‘ setting ‘ 3 ‘ ility RO models - TPDO
Read the status of probe 1 and probe 2
Bit Description Remarks
0: Probe 1 is not enabled
0 Probe 1 enable 1: Probe 1 enabled
Probe 1 rising edge latch | O: The rising edge latch is not executed
1 execution 1: The rising edge latch has been executed
Probe 1 falling edge latch | O: The falling edge latch is not executed
2 execution 1: The falling edge latch has been executed
3~6 NA Meaningless
7 Probe 1 trigger  signal | 0: IN is low level
monitoring 1: IN is high level
0: Probe 2 is not enabled
8 Probe 2 enable 1: Probe 2 enabled
Probe 2 rising edge latch | O: The rising edge latch is not executed
9 execution 1: The rising edge latch has been executed
Probe 2 falling edge latch | O: The falling edge latch is not executed
10 execution 1: The falling edge latch has been executed
11~14 NA Meaningless
0: IN is low level .
15 1: IN is high level Meaningless
- Name ‘ Probe 1 rising edge position feedback (unit: command unit) ‘ Data ‘ VAR Data type Int32
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structure
Data Factory Accessib Related
range - setting - lity RO models - Map TPDO
Name Probe 1 falling edge position feedback (unit: command unit) strzgﬁre VAR Data type Int32
Data Factory Accessib Related
range . setting - ity RO ———— - Map TPDO
Name Probe 2 rising edge position feedback (unit: command unit) strlzf:‘:sre VAR Data type Int32
Data Factory Accessib Related
range . setting - ity RO ——— - Map TPDO
Name Probe 2 falling edge position feedback (unit: command unit) strlagisre VAR Data type Int32
Data Factory Accessib Related
range . setting - ility RO —— - Map TPDO
ioi Data .
Name Probe 1 rising edge count VAR Data type Uint16
structure
Data Factory Accessib Related
range . setting - ility RO Tesls - Map TPDO
: Data .
Name Probe 1 falling edge count VAR Data type Uint16
structure
Data Factory Accessib Related
range . setting - ity RO e - Map TPDO
Probe 2 rising ed nt DEE! j
Name obe Sing edge cou VAR Data type Uint16
structure
Data Factory Accessib Related
range . setting - ity RO S - Map TPDO
: Data .
Name Probe 2 falling edge count VAR Data type Uint16
structure
Data Factory Accessib Related
range - setting - ility RO models - Map TPDO
Name Maximum forward torque limit (unit: 0.1%) Data VAR Data type Uint16
structure
Data Factory Accessib Related
range 0~3000 sefting 3000 ity RW — ALL Map RPDO
Name Maximum negative torque limit (unit: 0.1%) Dtk VAR Data type Uint16
structure
Data Factory Accessib Related
range 0~3000 setting 3000 lity RW — ALL Map RPDO
Name Position deviation (unit: command unit) Dt VAR Data type Int32
structure
Data Factory Accessib Related PP/HM/CS
range - setting h ility RO models P e TPDO
Name Position command (unit: encoder unit) Dtk VAR Data type Int32
structure
Data Factory Accessib Related PP/HM/CS
range ) setting ) ility RO models P a1 TPDO
Name Digital input Data VAR Data type Uint32
9 p structure yp
Data Factory Accessib Related
range . setting - ility RO R —— - Map TPDO
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Reflect the current IN terminal logic of the drive: 0-logic invalid, 1-logic valid

Bit Description
0 Positive limit switch
1 Reverse limit switch
2 Origin switch
3~15 NA
16 IN1
17 IN2
18 IN3
19 IN4
20 INS
21 IN6
22 IN7
23 IN8
24 IN9
25~31 NA

. Data
Name Digital output structure ARR Data type -
Data Factory OD default Accessib Related
range OD Data range setting value ility ) models - L=n YES
Name Maximum subindex number for digital output Data - Data type Uint8
structure
Data Factory Accessib Related
range 3 setting 2 ility RO models N Map NO
. Data .
Name Physical output structure VAR Data type Uint32
Data Factory Accessib Related
range 3 setting ) ility RO models - Map RPDO
Reflect the output logic of the OUT port of the drive
Bit Related OUT ports Description
0~15 NA NA
Forced output (0: OFF, 1: ON), only valid when Bit 16 of 60FE-02h is
16 OUT1
set to 1
17 oUT2 ;)tr(t:gd1 output (0: OFF, 1: ON), only valid when Bit 17 of 60FE-02h is
18 ouUT3 Forced output (0: OFF, 1: ON), only valid when Bit 18 of 60FE-02h is
set to 1
19 ouT4 Forced output (0: OFF, 1: ON), only valid when Bit 19 of 60FE-02h is
set to 1
20~31 NA NA
Note:
The function setting value of the OUT port must be set to 31 (general output) to be controlled by 60 FE-1h and 60FE-2h.
Name Physical output enable Dtk VAR Data type Uint32
structure
Data Factory Accessib Related
range i setting - ity RO e - Map RPDO
Set whether to enable OUT forced output:
Bit Related OUT ports Description
0~15 NA NA
0: Disable OUT1 forced output
16 OuTH 1: Enables OUT1 forced output
0: Disable OUT2 forced output
17 ouT2 1: Enables OUT2 forced output
0: Disable OUT3 forced output
18 OuTs3 1: Enables OUT3 forced output
0: Disable OUT4 forced output
19 ouT4 1: Enables OUT4 forced output
20~31 NA NA
- Name ‘ Target speed (unit: command unit/s) ‘ Data ‘ VAR Data type Int32
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structure

Data 031 (931 Factory Accessib Related

range 231~(2%1-1) setting 0 ity RW ealels PV/CSV Map RPDO

Set the user speed command in contour speed mode and cycle synchronous speed mode.

Name Supports servo operation mode Dtk VAR Data type Uint32
structure

Data Factory Accessib Related

range setting 941 ility RO models - Map NO

Reflects the servo operation mode supported by the drive.

@

Description

Supported or not (0: not supported, 1: supported)

6B 0 A (PP)

AR SR A S (VL)

B S (PV)

R RU(PT)

NA

5] A3 (HM)

AN (IP)

JEL 311 26 4o B A5 A (CSP)

o[ N|o|a|dhlwWIN|IaO

J [R5 5 (CSV)

©

JE TR 2 e 5E 652 50 (CST)

10~31

NA

Ol a|la|la|lo| Ao al aloO| -~
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Chapter 8 Application cases

8.1 Cooperate with Omron controller operation case

Testing environment:
PC operating system: Windows 10

PLC development environment: Sysmac Studio Ver.1.23

PLC controller model: OMRON NX1P2

8.1.1 Add device description fil

Find the installation directory of the PLC development environment Sysmac Studio, and copy the device

description file of the drive to the following file path:

7 | UserEsiFiles

EN == == ==

HEH 5 G SE e L] gt u

05 P Program Files (o8] {{Ir-ﬂ'-.'i.iN Sysmec Studio ¥ KDeviceProfles * Esifiles * UsesEsiFiles ]

RSSerssy 301 wml

o
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8.1.2 New construction

W 5ysma Studio

Check whether the drive device description file is installed correctly:
B TR e Comirolier 1 Sy S ey

a «

b L T

R R e T

i .l .
[En T T EHLUBERAE

L=y i 1 1]
TN

Ll b bt Bais o
o il .

If the installation is successful, it will show as follows:
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=
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o
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8.1.3 Add drive

I : -
D mAD REG B DRE D SRE R0 SBu

clier - Simas S tudio

THE
e it s b bavm & v

CT
K
1

Edit PDO configuration:

Generally keep the default
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[] 1
1 & W B0 [ ] 1 14 T M

hereten sk Matewd e v

8.1.4 Add motion control axis

L ey s e apetims i

CEA sl GEcn Wen TRy seding ko) LR Emen
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8.1.5 Map axis and drive

B WETH - o Lotk § - i Stuibie o
| mnp ey by W TRE emily @y TR
1 |

[ g |= 4 i n

8.1.6 Write test code

Write the enable program:

Write motion program:
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Check if there are errors in the program:

eI . e Coraniier 0 S S a
Frr e o

Modify the PC's network address so that it is in the same network segment as the PLC (Note: The PLC
network address used in the test is 192.168.250.1):
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+ o EeEE . FaruEEE o RS - B o a0 B
g - T i T T BihE s il isEa T Wt e ke T | ﬂ
= WILAN (= L1k 2 (= LIz 3 ﬂ
" B oy T o Pt
A i eles AC 8360 160 S A ANES1TELSE 300 Gigh. M T rar-wirdows adapter v 0
Pt il
| traernet SEREEE 4 (TCRAR) ®
] AE ny
=i
- EHEAE ) :
: HNEaFaENE. RELERESEEY P 2. &0 cEELR
Pl @ A5 AMBETT USE 3.0 to Gigabht Ethermet Adapter EEREREE RS GR.
i
- ERiC..
EETT ” r
— LSS EE TR O ERER 1P Bt
5 mE TN D 3
ek # BB Microsoh FRE SR A gt
¥ Ppticroach RSETTSHITOVIAE i R 152 . 188 . 250 . 100
W B TwinCAT RT-Ethemet Filier Driver "
¥ Wos s i // TR 353,255,255, 0
o r AT — ERESD oz 168, 6 . 1
=m & Microsobt Ba-SieE e diena
M Micresoft LLD® R RSN e o
‘ o brvbrreet RLEE & [TCPADE) v RRPERS. Ao S
- = i AT P DS B
RN ] W=R; WS Do Bl
¥ 3574000
e = R DhE R
Y WAL Imernet L ERGERUMNC-ER&GDL, B
& ) s FEFENEEEROE S .
W R el i
nE Lo |

8.1.7 Connect the drive

Set communication parameters:

Connect to the PLC:
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8.1.8 Assign drive address

1 Rt g ee——
e L Gl R LB

TR R

Rl LR st o L]

LT

Note: After the writing is successful, please restart the drive according to the prompts
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8.1.9 Program download

After always confirming, the download is complete. The drive shows that it is running:

BT - 15 i * i

8.1.10 Motion test

By default, the motor is in a disabled state. Double-click the Enable contact in the PLC program and
select "True", the motor will enter the enable state.

T - 50T - e S = L i¥
=

Double-click the Start contact in the PLC program and select "True", the motor will run in a logical cycle

of "forward rotation"-"stop 200ms"-"reverse rotation":

BT - M1 - i s i |
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8.2 Cooperate with Beckhoff controller operation case

Testing environment:
PC operating system: Windows 10

TwinCAT version: V3.1.4024.11

8.2.1 Add device description file

Copy the RSSeriesV301.xml file to the relevant path of TwinCAT as shown in the figure

= | EtherCAT a m] =
& M = T mrEE - 34T - Hwmigs
_ e M2 ¥ X =[ {7 S4iies - an SR
i OER OWR e, SHEERE BE EeE fE 2] i
% HILF j prd . eRER :
R an ek 17 H S
0 I o dhenAE o TwinCAT * 3.1 » Config * o+ EtherCAT - Lk
Eiy ' L =1 ool i
BeckBof! Ianme-B1 10 i it
|| DRVESerizs\an] sl 2N 21 b 398 K
ECRSeries!d 202.mml IO 11 -RE W il
ECTSenesva0zaml 20D 4E - ML 181
P ki iy Sk B 1 § e _p
I RESeri=V 301 mml 07 40 AHAL ST a20 K8
T T e TR — :
1OAEHE s MEE 928 KB -
= B e e, =
8.2.2 New Project
After clicking "FILE"-"New"-"Project” in turn, a new project window will pop up,
Stari Pagje - Mo Vsl Bludic ¥ PSS TR
ECAT VW DENUG TWINCAT TWERLAE PO = TOONE  WIHDDW WL
L B ow  Atach - P |1 TEST STATY Fro@REeED-,
Bushf 427 TPsletaa k) + | M K
s T o |
* I el KET Framassciia 45 = Sont by | Dielik 1 L1 B I’ - =
-
== lj TedaCAT KAE Progect ML kot TwirCAT Progacis Tymai TeinCAd Propeces |
& Terrglansy Pawel AT LAE Sy iem b pi
I vt Prcgect Tiges \ Cosliguration
P P TokgCAT IAsasi e sare / '
PataLal L
Serrprien
¥ Ovlre
bk hese 30,00 ondae sial (oo teTTglanss.
Harr i &7 Baogeeti |
Letition Coiberniorerie ar et Docars ool Sarcko FON T Progects bl ]
R ORTION e Ten AT Papiectid o Creaie dipciore By soiutios
| |
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After the project is successfully created, the following figure shows:

N Tare AT Promct 1 - Microsch sl Stedo

PRE ENT yEW PROSECE  BND  DESUG TWiNCAT  TWHRLAE e SO [OOUE WD HEW
- L5 Y A * Aruce - Feboir = || TednCAT AT i) B TEST STATE R ERS gD
Bk 40pa 11 Losded - o 0 2 00| 2 ol TenCAT Propenid - sloale B =

Suuus Exphoe
& o-§ &

il saiyies
4 @wa
" Devioet
B Meppngy

8.2.3 Add master network card

In the "I/O -> Devices" directory, right-click and select the "Add New Item" item:

SAITTY

Wl asALYTICS

a o

O Add NewAsm n
T A Exhtlag hem

Baii] Py Fdmey

A" Macpres

!, Mappings

After clicking "OK", select the network card to be used:

0 i

i saaETY

=

Comcxd

AR 1 e o Coemr vt g 1
Lo 3 TAP-S it dudibes

F W Dewice 1 SrherCAT)
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After selecting the corresponding network card, click "OK" to complete the setting, as shown in the

following figure:

Sokinon Saplorsr v &K
S B S Dwsics | {THhSCATY BTt AT Wusle -
f B LI R
[ IS
B dubution TrisCAT Pegjeeri 3° {1 e
a Gl TenCAT Frogecni |' ¥ Mame) Doawion 1 (EelarlAT)
¥ ol SvSTEM Tessilad -
i warow : THOFDurion 1 B
W R I Dunice T (Ethal
B sarETy = Perimen:
| Saww in oo File Pl
l amaLvTICs
& Gl v

4 ™ Dedves
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Note: On some computers, the computer's network card cannot be displayed here, please select

the "Cancel” button, and select the network card in the next operation.

8.2.4 Install the network card driver
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After installing the driver, click the "Search" button to find the corresponding network card:

T R - - -
= : = | Dwvice 1 TtharcATy Ermerd AT Wurine -

& .
@A Sersea] ASater bifeCAT Onlise ol - Criies -
A =
B Sohtion TamnCh] Fromand [ project] ——
d G TenCAT Frojecil i 12 TAT Mame| Brwitn 1 (EvhoerCAT)
b il SETEM Thsbed Enabled
2
WRITIIN
E T8 vithls THO *Dasicn T (Tths
& sarcy = Fecdmens
| Sxes irycum File Pl
Wl AresvTES
+ @ v WAL farkdrme 00w ob e db ek Compaiitie Devioet.
a L
mmm"‘_"l. Divice Fovmiud &1 A
B e
F Eymwiinis T | B
] Izt AR T Can
b W Cudpais :
b B wkolete TP P . 4 WL waed
I Mapeingm 5

8.2.5 Find drive

Connect the drive to the power supply, motor and network cable, and then right-click in the "Device 1

(EtherCAT)" item and select "Scan", as shown below:
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Under normal circumstances, the software prompts to find RS servo drive, and prompts whether to add a

corresponding motion axis (NC), click the "OK" button:
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At this time, the software automatically adds a "Motion -> Axes -> Axis 1" and associates it with the drive
"Drive 1 (RS750E)", as shown below:
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8.2.6 Set electronic gear ratio
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8.2.7 Encoder settings
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8.2.8 Set motion parameters
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At this time, it prompts whether to enter "Run Mode", click "OK":
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8.2.10 Enable motor
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After the above operations, the motor shaft is enabled and there is power output.

8.2.11 Motion test
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According to the settings in the figure below, the motor can be tested for forward and reverse rotation at

a speed of 5mm/s between 0 and 20mm:
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Chapter 9 Troubleshooting

When the servo fails, the servo drive LED will display the error code: AL.xxx, where xxx is a three digit

decimal value:

Range of error code values Description
100~199 The first type of non resettable fault can only be reset through power outage and restart.
200~299 The first type of resettable fault can be reset through 10 or software.
300~399 The second type of resettable fault can be reset through 10 or software.
Drive warning code, which does not affect the enabled operation of the drive when it
400~499 appears, is only used as a warning prompt.

9.1 Error code

Error code

Fault content

AL.000

Normal state

AL.100

System parameter error

Most cases occur after system firmware updates, when unsupported parameters are set on the
drive. It is necessary to restore the factory settings and power off for 30 seconds before restarting
the drive. If the drive still alarms, please contact the manufacturer's after-sales service to check the
relevant abnormal parameters. If there is no alarm, please reset the parameters before continuing

to use it again.

AL.101

The drive failed or timed out reading parameters stored in EEPROM. Generally, due to abnormal

communication of the EEPROM chip, please completely power off the drive for 30s before
restarting it. If the alarm code still appears, please contact the manufacturer's after-sales service or

replace it.

AL.102

Failure or timeout in writing drive parameters to EEPROM. Generally, due to abnormal

communication of the EEPROM chip, please completely power off the drive for 30 seconds before

restarting it. If the alarm code still appears after modifying the parameters, please contact the

manufacturer's after-sales service or replace it.

AL.103

The drive parameters are abnormal or the parameter range is incorrect. It usually occurs after

firmware update, and the parameter range of the new and old firmware is inconsistent. The

abnormal parameter number can be determined by P13.51 (parameter abnormal group number)

and P13.52 (parameter abnormal group offset).

AL.104

The parameter settings of the drive system are incorrect. Please contact the manufacturer's after-

sales service or replace it.

AL.105

The parameter settings of the drive system are incorrect. Please contact the manufacturer's after-

sales service or replace it.
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AL.110
AL.111

AL.110: Drive IPM module overcurrent

AL.111: Drive ADC overcurrent

A.  Whether the motor collides or not causes a blockage

B. Motor P06.00,P06.01, P06.02, P06.28, P06.29 improper settings caused. Try to restore the
drive parameters and restart to see if the warning still exists. If a warning still appears, please
contact the manufacturer for after-sales service.

C. By setting the P05.04 parameter, try to reduce the overload multiple of the drive to test

whether there is an alarm.

AL.114

Undervoltage of the control power supply usually occurs in situations where the power is quickly
turned on and off, and the fault can be cleared by restarting after 30s of power outage.

AL.115

Drive internal voltage error
The internal voltage fault of the drive is usually caused by the internal hardware of the drive. If the
error persists after restarting the power supply, please contact the manufacturer's after-sales

service.

AL.119

The operation time of the control loop exceeds the control cycle time. Please contact the

manufacturer for after-sales treatment.

AL.120

Drive Encoder Interference
A. Please check whether the motor PE cable connection is reliable
B. Check that the encoder plug is connected reliably

C. Replace the drive to check whether the fault is caused by the motor encoder

AL.121

Encoder communication error

A . The fault occurs when power-up, generally will alarm AL. 170 at the same time, please check
that the encoder extension cord connection is reliable.

B. If the drive simply alarms AL.121, usually caused by a faulty encoder, replace the motor.

AL.123

Encoder CRC check failure

AL.124

Encoder Z-phase signal failure

AL.125

Encoder zero adjustment failed

AL.126

Encoder EEPROM read and write failure usually occurs during power on or operation of the

encoder EEPROM. When power on occurs, try restarting the drive to confirm if the fault still exists.
After restarting, the fault still occurred. Please check if the encoder extension cable contact is

reliable, or replace the driver for comparison and confirmation.

AL.127

Encoder failure
A. Appears during power-on initialization, the incremental encoder reads the Hall signal
incorrectly when power-on, and the communication encoder shows that the drive cannot

communicate with the encoder.

B. Please check that the encoder cable connection is reliable

AL.128

The motor model setting is incorrect. Please restore the factory settings and restart to confirm if the
fault is cleared. If the fault still exists, please contact after-sales and inform the P00.00 value.
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Motor runaway fault, please check if the UVW cable sequence of the motor power cable is correct.

AL.130 If it is the Z-axis up and down mechanism, it may be caused by the drive's false alarm. You can set
P01.56 to 0 to prohibit flying and reporting errors.
The parameter value range is abnormal. Use P13.51 to check the abnormal group number, and
AL.133 P13.52 to check the intra group offset of the abnormality.
AL.134 Drive peripheral initialization, PHY initialization failed.
AL.135 Unsupported motor encoder type, please check if P00.00 motor model is set to 50000.
The drive model is set incorrectly. Please check if the P00.02 parameter is set abnormally. Please
AL.137 contact the manufacturer's after-sales service and inform them of the parameter value.
The drive and motor do not match, and the rated current of the drive is less than the rated current
AL.138 of the motor. Replace with a higher power drive or reduce the rated current of the motor.
AL.139 Drive rated voltage parameter setting error.
The absolute value mode setting error is generally caused by P01.03 being set to absolute value
mode, but the motor is not an absolute value motor. Please check if the motor is an absolute value
AL.141 motor. If so, please contact the manufacturer's after-sales service to change the motor encoder
type.
FPGA parameter initialization error
AL.160 It appears when the drive is powering on and initializing, power off the drive for 30s, then restart it
to see if it still alarms, if it still alarms, please replace the drive.
AL.162 Encoder EEPROM read and write operation failure, power off and retry.
Encoder data is incorrect
AL.164 It appears during power-on initialization, because the encoder has not been calibrated, please
contact the manufacturer for after-sales service.
FPGA initialization error
A. Itappears during power-on initialization and is caused by abnormal communication between
ALATT DSP and FPGA.
B. Checkif P00.50, P00.52, and P00.56 are set incorrectly, such as 0.
AL.180 Drive Q-axis feedback overcurrent
AL.181 Drive U-phase feedback overcurrent
AL.182 Drive V-phase feedback overcurrent
AL.183 Drive W-phase feedback overcurrent
AL.185
AL 186 Drive output short circuit
AL.187 Abnormal phase sequence of motor power cable UVW
AL.189 Analog input overvoltage saturation
Control mode setting error
AL.200 Please check the P01.00 parameter setting value, whether it meets the requirements of the

manual, or contact the manufacturer.
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Position command source setting error

AL.201 Please check whether the P03.00 parameter setting value meets the requirements of the manual,
or contact the manufacturer.
Speed command source setting error

AL.202 Please check the P04.00, P04.02, P04.03 parameter setting values, whether they meets the

requirements of the manual, or contact the manufacturer.
Torque command source setting error
AL.203 Please check whether the parameter setting values of P05.00, P05.01 and P05.02 meet the
requirements of the manual or contact the manufacturer.
Drive bus voltage is high
A. Please plug in the brake resistance or check the quality of the brake resistance and whether
the resistance value is appropriate.

AL-210 B. Please check ifitis indeed caused by high AC input power supply; Please check if the
parameter setting of P01.48 (overvoltage protection) is correct; Replace the drive with a new
one to check if it is caused by damage to the drive.

Drive bus voltage is low

Please check if it is indeed caused by low AC input power supply; Please check if the parameter
AL-211 setting of P01.49 (undervoltage protection) is correct; Replace the drive with a new one to check if

it is caused by damage to the drive.

Drive bus voltage is high

A . Itoccurs when the bus voltage of the drive is momentarily higher than the alarm threshold.

B. Please plug in the brake resistance or check the quality of the brake resistance and whether

AL212 the resistance value is appropriate.

C. Please check whether the AC input power is too high and the drive input power requirement is
below 260VAC.

Encoder battery failure

Encoder battery failure, this fault code is provided by the encoder, usually caused by low battery

voltage. When this fault occurred, the encoder was no longer able to correctly remember the

AL-221 absolute position of multiple turns, so after replacing the battery, it was necessary to reset the zero

point.
It is necessary to manually set the P12.05 parameter to 1 to clear this fault.
Encoder multi-turn data alarm
Encoder multi-turn data alarm occurs during power on initialization, usually due to the
AL 222 disconnection of the encoder battery and encoder before. This alarm also appears when the

battery voltage is too low or there is an abnormality in the battery connection cable. When this

alarm occurs, the data of the drive's multi turn encoder is no longer correct and needs to be reset

to zero.

137




RS E Series Servo User Manual V3.1

It is necessary to manually set the P12.05 parameter to 1 to clear this fault.

The multi-turn encoder counts overflow, which is caused by the number of rotations exceeding the

resolution of the multi-turn motor. It can also be set to 1 through P01.51 to prevent multi-turn

AL.223
overflow from reporting errors.
AL.230
Overspeed alarm
AL.232
Position is out of tolerance
A. Check that the power cable is properly connected
AL.240
B. Check that the electronic gear ratio parameters are set correctly
C. Check that the frequency of the pulse input exceeds the maximum speed of the motor
The input frequency of the position command exceeds P01.54 (maximum input pulse frequency),
AL.241 which is caused. Please check if the setting value of P01.54 is correct.
AL.244 Drive overload fault
AL.245
Motor overload fault
AL.246
AL.247 Motor stall fault
AL.248 Drive over temperature fault
AL.270 Digital input port function parameter setting fault
AL.271 Digital output port function parameter setting fault
AL.284 EtherCAT synchronization deviation too large fault
AL.285 EtherCAT synchronization time setting error fault
AL.286 EtherCAT initialization error fault
AL.292 EtherCAT synchronization loss fault
AL.293
EtherCAT bus error fault
AL.299
The servo enable input failure is usually caused by the input of an enable signal through the digital
AL.300 input port when the drive is internally enabled.
AL.302
AL.303
Power supply phase failure
AL.304
AL.305

138




RS E Series Servo User Manual V3.1

AL.305 Frequency division output frequency too high fault
AL.310
AL.311
Electronic gear ratio setting error fault
AL.312
AL.313
AL.325 Soft limit setting abnormal fault
AL.326 Soft limit setting abnormal fault
Warning of abnormal setting of electronic gear ratio in frequency division output, due to the number
AL.400 of pulses in frequency division output exceeding the encoder resolution.
Absolute encoder battery warning. When this warning appears, the absolute encoder can still
remember the position correctly, but the battery needs to be replaced in a timely manner to prevent
AL.418 position loss. When replacing the battery, please power on and operate the drive normally before
replacing the encoder battery.
Warning of abnormal origin homing, timeout of zero return, abnormal positive and negative limit
AL.420 positions, etc. can all cause this warning. Please check if the sensor is correct, etc.
AL.421 Origin homing mode setting error warning
AL.430 Al channel zero drift set value too large warning
AL.440 Emergency stop input warning
The external braking resistance value is less than the minimum braking resistance value required
AL.450 by the drive.
Brake resistor overload warning, check if the brake parameter settings are correct. If frequent
AL.452 braking causes significant heating of the braking resistor, it can be solved by extending the
deceleration time or replacing it with a higher power braking resistor.
AL.460 Motor overload warning
AL.461 Motor power cable disconnection warning
AL.463 Power supply phase failure
AL.475 Encoder overheat warning
AL.480 Positive limit valid warning
AL.481 Negative limit valid warning
AL.482 Frequent parameter storage warning
AL 490 Performed an operation that requires a restart to take effect or modified parameters that require a

restart to take effect.
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Chapter 10 Appendix

Appendix A List of relationship between drive LED display parameters

and object dictionary

Group P00:

Parlélfnl?eter ditc:)titgﬁc:ry NI Selilug g i zae?ttlﬁrgy
P00.00 0x2000-01 | Motor ID 0~65535 - 40604
P00.01 - Driver ID - - Display
P00.02 0x2001:01 | MCU Software version number - - Display
P00.03 0x2001:02 | FPGA Software version - - Display
P00.04 0x2001:03 | EtherCAT Software version - - Display
P00.05 - Driver hardware version - - Display
P00.06 - CAN Software version - - Display
P00.07 - Software non-standard 1D - - Display
P00.08 - Hardware non-standard 1D - - Display
P00.17 0x2000:02 | Rated power 1~65535 0.01KW 40
P00.18 0x2000:03 | Rated voltage 1~380 \ 220
P00.19 0x2000:04 | Rated current 1~65535 0.1A 28
P00.20 0x2000:05 | Rated speed 100~-6000 RPM 3000
P00.21 0x2000:06 | Maximum speed 100~6000 RPM 5000
P00.22 0x2000:07 | Rated torque 1~65535 0.01Nm 127
P00.23 0x2000:08 | Maximum torque 1~65535 0.01Nm 382
P00.24 0x2000:09 | Moment of inertia-JM 1~65535 0.01kgcm 63
P00.25 0x2000:0A | Motor pole pairs 2~360 pole pairs 5
P00.26 0x2000:0B | Stator resistance 1~65535 0.001Q 7100
P00.27 0x2000:0C | Stator inductance-Lq 1~65535 0.01mH 1450
P00.28 0x2000:0D | Stator inductance-Ld 1~65535 0.01mH 1450
P00.29 - Linear back-EMF coefficient 1~65535 0.01mv/rpm 3530
P00.30 0x2000:0E | Torque coefficient-Kt 1~65535 0.01Nm/Arms 55
P00.31 - Electrical time constant-Te 1~65535 0.01ms 360
P00.32 - Mechanical time constant-Tm 1~65535 0.01ms 360
P00.34 0x2002:01 | Encoder Type 0~4 - 2

P00.35/P00.36 | 0x2002:02 | Absolute encoder offset 0~1073741824 P 0
P00.37 0x2002:03 | Absolute encoder resolution 0~65535 bit 17
P00.38 - Incremental encoder resolution - P/r -
ode | .| Epfme ol ofeet puse mber of | -
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U-phase rising edge offset pulse number of

P00.40 B incremental encoder B P B
. Prohibit multi-turn absolute encoder battery
P00.41 0x2002:04 failure alarm function 0~1 B 0
. Multi-turn ~ absolute  encoder  multi-turn .
P00.42 0x2002:05 resolution 0~24 bit 16
P00.43 0x2002:06 | Percentage of shaft current when power-on 0~100 % 90
P00.44 0x2002:07 | Set the current position as the origin 0~1 - 0
. Set the encoder single-turn value of the
P00.45/P00.46 | 0x2002:08 mechanical zero position 0~16777216 P 0
] Set the encoder multi-turn value of the -16777216" .
P00.47/P00.48 | 0x2002:09 mechanical zero position 16777216 circle 0
. Prohibit updating the position command
P00.49 0x2002:0A according to the encoder position 0~1 B 0
P00.50/P00.51 ) Frequency division output gear ratio ) ) )
numerator
Frequency division output gear ratio
P00.52/P00.53 - denominator - - -
P00.54 - Frequency division output AB phase swap - - -
P00.55 - Encoder EEPROM version number - - -
P00.56 Rotation mode enable / frequency division
) B output Z-phase width B B B
Frequency division output Z-phase signal
P00.57 - polarity - - -
P00.58 - Frequency division output Z-phase offset - P _
Group P01:

LED Object , : Factory
Parameter dictionary Name Setting range Unit setting
P01.00 0x2003:01 | Control mode selection 0~3 - 3
P01.01 0x2003:02 | Direction selection 0~1 - 0
P01.02 - Servo forced enable - - -

. The minimum value of braking resistance
P01.20 0x2003:03 allowed by the drive - Q 30
P01.21 0x2003:04 | Power of Built-in brake resistance - w 40
P01.22 0x2003:05 | Value of Built-in brake resistance - Q 200
P01.23 0x2003:06 | Heat dissipation coefficient of resistance 1~100 % 20
P01.24 0x2003:07 | Resistance selection : 0-IN/1-EX 0~1 - 0
P01.25 0x2003:08 | Power of external brake resistance 1~65535 100
P01.26 0x2003:09 | Value of external brake resistance 1~1000 Q 50
P01.27 0x2003:0A | Energy consumption brake opening voltage 50~400 \V; 370

. Energy consumption braking feedback
P01.28 0x2003:0B | yetection function is prohibited 0~1 - 0
P01.29 0x2003:0C g’:gﬁg““m duration of energy consumption 1~65535 ms 3000
P01.33 0x2003:0D | Emergency stop deceleration time constant _ ms _
P01.34 _ User password 0~65535 - 512
P01.35 _ Panel initial display function setting 0~99 _ 1
P01.36 0x2003:0F | Servo enable delay off 0~65535 ms 50
P01.37 _ Speed loop saturation output detection time 0~65535 10ms 200
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Encoder disconnection detection function

P01.39 - prohibited - - -
PO1.42 ) ODVe;ﬁggcc)’n point at the beginning of instruction 1300 % 100
PO1.43 . Instruction overload peak detection point 1~300 % 300
P01.44 - Instruction overload detection point 1~65535 10ms 200
P01.45 _ Initial detection point of thermal overload 1~300 % 100
P01.46 i Thermal overload peak detection point 1~300 % 300
P01.47 - Thermal overload detection time 1~65535 10ms 200
P01.48 _ Overvoltage alarm threshold 220~399 \Y 380
P01.49 _ Undervoltage alarm threshold 85~399 \% 141
Group P02:

Parlélfnl?eter di(c:)titgﬁc:ry NI Szl sl Wi ngtt.gg
P02.00 0x2004:01 | IN1 Terminal function selection 0~31 - 0
P02.01 0x2004:02 | IN1 Terminal logical selection 0~1 - 0
P02.02 0x2004:03 | IN2 Terminal function selection 0~31 - 30
P02.03 0x2004:04 | IN2 Terminal logical selection 0~1 - 0
P02.04 0x2004:05 | IN3 Terminal function selection 0~31 - 31
P02.05 0x2004:06 | IN3 Terminal logical selection 0~1 - 0
P02.06 0x2004:07 | IN4 Terminal function selection 0~31 - 5
P02.07 0x2004:08 | IN4 Terminal logical selection 0~1 - 0
P02.08 0x2004:09 | IN5 Terminal function selection 0~31 - 6
P02.09 0x2004:0A | IN5 Terminal logical selection 0~1 - 0
P02.10 0x2004:0B | IN6 Terminal function selection 0~31 - 23
P02.11 0x2004:0C | IN6 Terminal logical selection 0~1 - 0
P02.12 0x2004:0D | IN7 Terminal function selection 0~31 - 0
P02.13 0x2004:0E | IN7 Terminal logical selection 0~1 - 0
P02.14 0x2004:0F | IN8 Terminal function selection 0~31 - 11
P02.15 0x2004:10 | IN8 Terminal logical selection 0~1 - 0
P02.16 - IN9 Terminal function selection - - -
P02.17 - IN9 Terminal logical selection - - -
P02.32 0x2005:01 | OUT1 Terminal function selection 0~31 - 4
P02.33 0x2005:02 | OUT1 Terminal logical selection 0~1 - 0
P02.34 0x2005:03 | OUT2 Terminal function selection 0~31 - 1
P02.35 0x2005:04 | OUT2 Terminal logical selection 0~1 - 0
P02.36 0x2005:05 | OUT3 Terminal function selection 0~31 - 2
P02.37 0x2005:06 | OUT3 Terminal logical selection 0~1 - 0
P02.38 0x2005:07 | OUT4 Terminal function selection 0~31 - 0
P02.39 0x2005:08 | OUT4 Terminal logical selection 0~1 - 0
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P02.40 - OUTS5 Terminal function selection - - -
P02.41 - OUT5 Terminal logical selection - - -
P02.42 - OUT6 Terminal function selection - - -
P02.43 - OUT6 Terminal logical selection - - -
P02.52 - IN Terminal force active 0~65535 - 0
P02.53 - OUT Terminal force active 0~65535 - 0
P02.54/P02.55 - Input function flag register - - display
P02.56/P02.57 . Input function on flag register - - display
P02.58/P02.59 - Input function shutdown flag register - - display
P02.60/P02.61 . Output function flag register - - display
P02.62 . Output enable control register 0~65535 - -
P02.63 - Output status control register 0~65535 - -
P02.64 - Al1 offset - mV -
P02.65 - Al1 filter cutoff frequency - Hz -
P02.66 - Al1 dead zone - mV -
P02.67 - Al1 zero drift - mV -
P02.68 - Al2 offset - mV -
P02.69 - A2 filter cutoff frequency - Hz -
P02.70 - A2 dead zone - mV -
P02.71 - Al2 zero drift - mV -
P02.72 - Al1 digital sampling value _ ) )
P02.73 - Al2 digital sampling value _ _ )
P02.74 - Al1 input voltage - mV -
P02.75 - Al2 input voltage - mV -
P02.76 . Al1 processed voltage - mV -
P02.77 - Al2 processed voltage - mV -
P02.78 - Speed value corresponding to 10V voltage . RPM }
P02.79 - Torque corresponding to 10V voltage . % }
P02.80 - Calibrate Al1/AI2 channel zero drift - - -
P02 81 ) /:;t/r/?g?j channel dead zone processing ) ) )
Group PO03:
P03.00 - Position command source 0~10 - 3
P03.02 . Pulse command type 0~3 . 0
P03.03 - Pulse input port filtering - - -
P03.04 - Pulse smoothing filter 1~2048 100us 1
P03.06/P03.07 - Subdivision 0~1048576 Pir 0
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P03.08/P03.09 | 0x6091:01 | Electronic gear ratio numerator 1 1~1072741824 - 1
P03.10/P03.11 | 0x6091:02 | Electronic gear ratio denominator 1 1~1072741824 _ 1
P03.12/P03.13 - Electronic gear ratio numerator 2 - - -
P03.14/P03.15 - Electronic gear ratio denominator 2 . } }
P03.20 0x6068 In-position signal establishment time 0~65535 ms 10
P03.21 0x2006:07 | In-position deviation threshold unit 0~1 } 0
P03.22 0x6067 Positioning completion threshold 1~65535 P 92
P03.23 0x2006:01 | Offline position deviation processing mode 0~1 . 0
P03.25/P03.26 | 0x6065 | arm threshold for —excessive position | 1475741824 P 393216
P03.28/P03.29 - Step operation command pulse number '1100773377‘21188%1N P 10000
P03.30 . Maximum speed of stepping 0~6000 RPM 1000
P03.31 - Stepping operation acceleration time constant 1~65535 ms 200
P03.32 - Stepping operation deceleration time constant 1~65535 ms 200
P03.40 - Home position return enable control - - 0
P03.41 0x2006:02 | Home position return mode 0~6 _ 0
P03 42 ) SHviﬁttlﬁp;ciagendalsearch for the speed of the origin ) RPM )
P03.43 ) I;\?V\i/;/c-;psﬁggalsearch for the speed of origin ) RPM )
P03.44 ) Search for the agqelera.tion/d_eceleration time ) ms )
constant of the origin switch signal
P03.45 0x2006:03 | Limit the time to find the origin 0~65535 ms 0
P03.46/P03.47 - Machine origin offset - P -
P03.49 ) mitchh:dmcal origin offset and limit processing ) ) )
P03.50 - Touch stop and return to zero detection time - ms -
P03.51 - Touch stop and return to zero detection speed . RPM -
P03.52 - Touch stop and return to zero torque limit . % )
Group P04:
P04.00 - Speed command source 0~10 . 2
P04.01 . Speed command digital given value . RPM .
P04.02 . Speed command analog input channel selection . . .
P04.04 0x2007:01 | Jog speed 0~6000 RPM 100
PO4.05 i égr%erLearﬁgc;r;u:érge constant of digital given 165535 ms 100
PO4.06 ) E:rﬁizfélzgurtéze constant of digital given 165535 ms 100
P04.12 - Speed reaches window 0~65535 p/s 10
P04.13 - Speed arrival time window 0~65535 ms 10
P04.16 - Speed mode jog forward speed ) RPM )
P04.17 - Speed mode jog reversal speed . RPM )
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Speed mode jog acceleration time constant

P04.18 - ms -
P04.19 Speed mode jog deceleration time constant _ ms _
P04.20 Position mode jog forward speed - RPM -
P04.21 Position mode jog reversal speed . RPM )
P04.22 Position mode acceleration time constant - ms -
P04.23 Position mode deceleration time constant - ms -
P04.24/P04.25 Position mode fixed-length stroke - p .
P04.55 QHJX customization-synchronization speed . . .
P04.56 QHJX customization-synchronous mode _ _ _
P04.57 QHJX customization-running status - - -
P04.58 QHJX customization-delayed start time - - -
P04.59 QHJX customization-actual speed - - -
P04.60/P04.61 Number of pulses for commissioning operation 0~1073741824 P 50000
P04.62 Debug running speed 0~6000 RPM 1000
P04.63 Debug running acceleration time constant 1~65535 ms 100
P04.64 Debug running deceleration time constant 1~65535 ms 100
P04.65 Movement demonstration mode setting 0~1 - 0
P04.66 Movement demonstration starting direction 0~1 . 0
P04.67 Number of movement demonstration runs 0~65535 - 0
P04.68 Open loop running speed 0~3000 RPM 100
P04.69 Open loop running acceleration 1~100 r/s™2 10
P04.70 Open loop running deceleration 1~100 r/sh2 10
P04.71 Open loop operating torque 0~100 % 50
P04.72 Open loop operation start command 0~6 - 0
P04.73 Lock shaft operating angle 0~65535 P 0
P04.74 Operating torque of lock shaft 0~100 % 50
P04.75 Lock shaft operation start command 0~2 . 0
P04.76 Encoder calibration speed 1~100 RPM 10
P04.77 Encoder calibration acceleration 1~10 r/s"2 1
P04.78 Encoder calibration deceleration 1~10 r/s"2 1
P04.79 Encoder calibration torque 0~100 % 85
P04.80 Encoder calibration start command 0~3 - 0
P04 81 CIi’:t(;oder failure counter: insufficient received ) ) display
P04.82 Encoder failure counter: received data is empty - - display
P04.83 Encoder failure counter: receive CRC - - display
P04.84 Encoder failure counter: receiving serial port _ _ display
P04.85 Encoder failure counter: continuous error - - display
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Group P05:

parameter di(c?t%igtry Name Setting range Unit Egﬁfﬂg
P05.00 _ Torque command source A 0~2 ) 0
P05.01 _ Torque command source B 0~2 ) 0
P05.02 _ Torque command source selection 0~9 _ 0
P05.03 - Torque command button setting value -3000~3000 0.1% 500
P05.04 0x6072 Motor overload factor 500~3000 0.1% 3000
P05.05 - Torque command ramp 1~65535 0.1%/s 0
P05.06 0x2008:03 | Torque command limit source selection 0~4 . 0
P05.07 - Analog channel torque limit source selection - - -
P05.08 0x2008:04 | Torque command internal positive torque limit 0~3000 0.1% 3000
P05.09 0x2008:05 ;Ii'r%ritque command internal negative torque 03000 01% 3000
P05.10 - Torque command external positive torque limit . 0.1% _
PO5.11 ) ;Ii'r%ritque command external negative torque ) 01% )
P05.12 0x2008:07 | Torque mode speed limit source 0~2 . 0
P05.13 - Torque mode analog limit source selection - _ _
P05.14 0x2008:08 | Torque mode speed limit 1 0~6000 RPM 3000
P05.15 0x2008:09 | Torgue mode speed limit 2 0~6000 RPM 3000
P05.16 0x2008:0A | Torque reaches the reference value 0~3000 0.1% 0
P05.17 0x2008:0B | Torque reaches effective value 0~3000 0.1% 0
P05.18 0x2008:0C | Torque reaches invalid value 0~3000 0.1% 0
P05.19 0x2008:0D | Torque arrival detection time 0~65535 ms 50
P05.20 i Igrrr?rl;inicarﬁgr?hes the set value of -3000~3000 01% 200
P05.21 _ Torque mode acceleration time constant 1~65535 ms 100
P05.22 _ Torque mode deceleration time constant 1~65535 ms 100
P05.23 - Torque mode hold time 0~65535 ms 500
P05.24 - Torque mode shutdown mode setting 0~3 . 0
P05.25 i Torque mode communication start 0~2 } 0
P05.26 _ Torque working mode selection 0~65535 ) 0
P05.33 - Torque limit detection time 0~65535 ms 0
Group P06:

ParlélrEnDeter di(c)t%igtry Name Setting range Unit ngttlgg
P06.00 0x2009:01 | Speed proportional gain 1 0~50000 ) 4000
P06.01 0x2009:02 | Speed integral time constant 1 1~10000 ) 1500
P06.02 0x2009:03 | Position proportional gain 1 0~5000 - 800
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P06.03 0x2009:04 | Speed proportional gain 2 0~50000 - 4000
P06.04 0x2009:05 | Speed integral time constant 2 1~10000 _ 1500
P06.05 0x2009:06 | Position proportional gain 2 0~5000 - 800
P06.06 0x2009:07 | Speed Kd 0~50000 - 0
P06.07 0x2009:08 | Speed Kr 0~50000 - 1000
P06.08 0x2009:09 | Speed Km 0~50000 - 0
P06.09 - Position Ki 0~50000 - 0
P06.10 - Position kd 0~50000 - 0
P06.13 0x2009:0A | Load moment of inertia ratio 0~65535 - 100
P06.14 0x2009:0B | Speed feedforward filter time constant 1~10000 ms 2000
P06.15 0x2009:0C | Speed feedforward gain 0~1000 - 0
P06.16 0x2009:0D | Torque feedforward filter time constant 1~10000 ms 2000
P06.17 0x2009:0E | Torque feedforward gain 0~1000 - 0
P06.19 0x2009:10 fSrggjgnC;e$dback low-pass filter cut-off 1~10000 Hz 1000
P06.20 0x2009:11 fSré)gSgnc;ezedback low-pass filter cut-off 110000 Hz 2000
P06.24 0x2009:13 ﬁ:urrent given low-pass filter cut-off frequency 1~10000 Hz 3000
P06.25 i gurrent given low-pass filter cut-off frequency 1~10000 Hz 0
P06.26 0x2009-14 fCr):Cr]Leenr:Cyf?edback low-pass filter cut-off 110000 Hy 3000
P06.27 ) fCr:;J(;Leenr:Cnyedback low-pass filter cut-off 110000 Hy 0
P06.28 0x2009:15 | Current proportional gain 0~50000 - 800
P06.29 0x2009:16 | Current integration time constant 1~10000 - 500
P06.30 - PVIA_KP 0~50000 - 1000
P06.31 - PVIA_KI 0~50000 - 100
P06.32 - PVIA_KV1 0~50000 - 100
P06.33 - PVIA_KV2 0~50000 - 100
P06.34 - PVIA_KA 0~50000 - 0
P06.35 - PVIA_KVFF 0~50000 - 0
P06.36 - PVIA_KAFF 0~50000 - 0
P06.37 - PVIA given speed filter cut-off frequency 1~10000 Hz 1000
P06.38 - Filter cut-off frequency of given acceleration 1~10000 Hz 1000
P06.39 _ Feedback acceleration filter cut-off frequency 1~10000 Hz 1000
P06.40 - Motion control algorithm selection 0~1 - 0
Group P08:
p arlélrEnDet or di(c)t%?\;try Name Setting range Unit Egﬁtlgg

P08.00 - RS485 device address - - -
P08.01 - RS485 baud rate - - -
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P08.02 - RS485 data format - - -
P08.05 - CAN device address - - -
P08.06 - CAN baud rate - - -
P08.07 - CAN disconnection detection time ms - - -
P08.30 - RS232 device address - - -
P08.31 - RS232 baud rate - - -
P08.32 - RS232 data format - - -

Group P12:

P12.00 0x1010:01 | Save parameters 0x65766173 - 0
P12.01 . Read parameters 0~1 - 0
P12.02 0x1011:01 | Reset 0x64616F6C - 0
P12.03 - Clear alarm fault 0~1 - 0
P12.04 _ Reset the encoder single-turn value 0~1 _ 0
P12.05 - Reset the encoder multi-turn value and fault 0~1 - 0
P12.06 - Reset encoder fault 0~1 - 0
P12.07 - Reset MCU 0~1 - 0
P12.08 - Clear fault record 0~1 - 0
P12.09 _ Internal motion command mode 0~1 - 0
P12.10 - Internal motion command 0~9 - 6
P12.11 - Internal motion mode 0~1 - 0
P12.12 _ Internal demo mode delay 0~65535 ms 200
P12.13 - Internal demo start command 0~1 - 0
P12.14 - Clear position error 0~1 - 0
P12.15 - Current step test 0~1 - 0
P12.16 - Data sampling channel 1 0~30 - 0
P12.17 - Data sampling channel 2 0~30 - 0
P12.18 - Data sampling depth 0~65535 - 0
P12.19 - Data sampling flag 0~1 - 0
P12.20 - Save encoder parameters 0~1 ; 0
P12.21 - Brake test 0~1 - 0
Group P13:

Parlélfnl?eter dig)t%ic;try NI Sefting range Lt ngttuﬂg
P13.00 - Operating status - R display
P13.01 . Motor speed . rpm display
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P13.02 Speed command rpm display
P13.03 Motor torque % display
P13.04 Torque command % display
P13.07/P13.08 Position command counter command unit display
P13.09/P13.10 Position command counter encoder unit display
P13.11/P13.12 Position feedback counter encoder unit display
P13.13/P13.14 Position deviation counter command unit display
P13.15/P13.16 Position deviation counter encoder unit display
P13.17 Position command speed rpm display
P13.18 Position command frequency KHz display
P13.19 Input signal monitoring - display
P13.20 Output signal monitoring R display
P13.21/P13.22 The current mechanical angle of the motor encoder unit display
P13.23 The current electrical angle of the motor degree display
P13.24 The current voltage value of the drive \Vi display
P13.25/P13.26 Encoder status register . display
P13.27/P13.28 Input pulse counter command unit | display
P13.29 Divided output pulse counter command unit display
P13.30/P13.31 Actual value of current position command unit display
P13.32/P13.33 Target position command unit | display
P13.36 Current fault code _ display
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