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Perface

Thank you for purchasing the D5V EtherCAT series V5.0 servo drive!

D5V EtherCAT series V5.0 servo drive is the 5" generation bus-type AC servo drive independently
developed by Rtelligent. The power range of this series of products is 0.4~1.5KW, supports CoE
(CANopen over EtherCAT), and can be networked. The drive also contains an internal PLC mode to

facilitate customer customization.

The D5V EtherCAT 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 dimension and high speed precise positioning.

The D5V EtherCAT series servo system has the characteristics of fast positioning and good adaptability.
The drive 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

drive's "internal PLC programming".

This manual is a comprehensive user manual for the D5V EtherCAT series V5.0 servo drive. Please read
this manual carefully to confirm the relevant information before the formal power-on connection. If you
have any doubts about the functions and performance of the product, please consult our technical

support.

As we are committed to the continuous improvement of servo drives, the information provided by the

company is subject to change without prior notice.
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1. Safety Instructions

1.1. Safety Precaution

*

¢ o

*

*

2

¢ o

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

Please never touch the inside of the servo drive, 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 drive.

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 drive, 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 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.
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& 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.

¢ Please install the servo drive, 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 drive (single-phase L1, L2),
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 drive 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. Unpacking Inspection

Iltems Description

Check whether the delivered products | The packaging box contains the products you ordered. Please confirm it by

comply with you ordered. the nameplate model of the servo motor and servo drive.

Please check the product surface to see if the product is damaged during
Check whether the products are intact. | transportation. If any omission or damage is found, please contact our

company or your supplier as soon as possible.

Check whether the motor is rotating | It is normal to be able to turn gently by hand. Except for servo motors with

smoothly brakes.

1.3. Packing List

NO. Products
1 D5V EtherCAT servo drive * 1
2 Low voltage servo motor * 1
3 Motor matching power extension cable * 1
4 Motor matching encoder extension cable*1
5 Brake extension cable for brake motor * 1 (special for motor with brake) (optional)
6 Communication cable for drive debugging software*1 (optional)

10
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2. Product Information

2.1. Drive Introduction

2.1.1. Drive Naming

b 5 V 120
O @ ® ©

Im

(D Product Series

(3 Voltage level

(5 Product type

R: R series servo
S: S series servo (cost-effective)

D: D series low-voltage DC servo

L: 220V AC
H: 380V AC
D: 110V AC
V: 24V~70V DC

Null: Pulse
E: EtherCAT

C: CANopen + RS485 Modbus

(2 Product version

(@) rated current

5: 5th generation servo

120: 12A
250: 25A
380: 38A

€ Note: Model naming rules are only used to resolve model meanings.

2.1.2. Drive Specification

(1) Basic specification

Drive model D5V120C D5V250C D5V380C
Communication EtherCAT
Overload capacity Supports 3x overload
Adaptive power 400W 750W 1500W
12A 25A 38A
Rated current (No auxiliary heat dissipation (No auxiliary heat dissipation (No auxiliary heat
12A) 20A) dissipation 30A)
Maximum current 36A 75A 114A
Power supply DC 24~70V
Size code Type A
Size 175*98*33
Braking resistor function Braking resistor external

11
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(2) Electrical specification

Item

Description

Control mode

IPM PWM control, SVPWM drive mode

Encoder feedback

Absolute encoder

Power/communication isolation; encoder input isolation; digital input/output
Isolation function

isolation

Overvoltage, undervoltage, overcurrent, overload, overheat, overspeed,

Protection function

communication abnormal, register abnormal, encoder errors, etc

Parameter setting

Key or RTServoStudio software

Power-off hold

Keep all optional parameters

Speed variation
rate (at rated

speed)

Load variation

rate

0~100%: less than 0.1%

Voltage

variation rate

Rated voltage +10%: 0%

Temperature

variation rate

25+25°C: less than +0.1%

Digital input (4-way DI)

Positive travel limit, negative travel limit, latch signal, origin signal, etc.
4 Note: The pin function can be assigned through the software configuration

parameters, and the valid logic level can be entered

Digital output (4-way DO)

Servo ready, alarm output, brake release, command complete output, positioning
complete output, speed reached, torque limit reached, etc.
€ Note: Pin functions can be assigned by software configuration parameters to

output valid logic levels

EtherCAT

communication

Communication

protocol

EtherCAT protocol

Support

services

COE (PDO, SDO)

Synchronization

Dc-distributed clock

method
Physical layer | 100base-TX
Baud rate 100Mbit/s
Duplex mode | Full duplex
Topological
Linear, circular
structure

12
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Transmission

media

Shielded Category 5e or Category 6 or higher electrical performance specifications

network cables

Transmission

distance

Less than 100M between two nodes (good environment, good cable)

Slave station

number

Protocol support up to 65535, the actual use of not more than 100

EtherCAT

frame length

The value ranges from 44 to 1498 bytes

Process data

A single Ethernet frame has a maximum of 1486 bytes

Synchronous
jitter of two

slave stations

<lus

Refresh time

1000 switch input and output about 30us; 100 servo shafts about 100us; Define

different refresh times for different interfaces.

Bit error rate of

communication

10719 ethernet standard

Storage

synchronization

8 units
management
unit
EtherCAT
Process data
configuration 8KB
RAM
unit
Distributed
64
clock
E2PROM
32kbit
capacity
Soft start/stop Can be set 0~10s/1000rpm acceleration and deceleration

S-curve acceleration/deceleration

The acceleration and deceleration time of S-curve can be setin PP and PV mode

Homing function

Speed, acceleration and origin reset method can be specified, and 25 homing

modes are supported.

Probe function

With a high-speed digital input position latch signal as the event trigger signal, the
current axis position can be stored for the parameterized event along the effective,
the position data will be stored by the control system immediately, there will be no

delay caused by missing trigger.

13
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Braking resistor protection function

The resistance and power of the internal and external braking resistors can be set
to automatically calculate the output duty cycle that limits the discharge of the
braking tube, preventing damage to the drive and braking resistor due to

overheating.

Absolute value multi-turn data

clearing

The multi-turn data of the encoder can be cleared through the upper computer

communication or the key panel.

Optional Whether to store the

parameter in EEPROM

Communication change parameters can be set to save directly to EEPROM

Monitoring function

Internal oscilloscope, on Windows application software, can monitor operating

parameters, such as speed, position, voltage, current, etc

Command smoothing mode

Speed control mode: low-pass filtering, smoothing time constant 0~2500 (x10us)

Torque limit (speed control mode)

Speed limit (torque control mode)

Internal parameters

Feedforward compensation

0~1000%o (set resolution 1%o)

In-place error setting

0~32767 command unit (set resolution to 1 command unit)

Electronic gear N

ratio M

1/200<N/M<200,

2.2 Motor Introduction

2.2.1 Motor Naming

TSNA 06 J 06 30 A H- 48

Serial Name

A:Five pairs of poles, sliver

Motor flange size
06:60mm  13:130mm

Encoder code

J17bit magnetic unicyclic absolute encoder
G17bit magnetic multiturn absolute encoder

Motor rated torque
06:0.6Nm 13:1.3Nm

Motor power connector code
Optional

Motor rated speed

Motor rated voltage
30:3000rpm

48:48V
Is there an oil seal Brake code
A: With oil seal inside Z:With brake

None: No oil seal inside

123bit optical multiturn absolute encoder

€ Note: Model naming rules are only used for model meaning analysis. For specific optional models,

please refer to the details page.
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2.2.2 Motor Specification

(1) Basic Specification

Frame (mm) Model power Motor Length (mm) Motor length with brake (mm)

TSOA-04J0130A-48 50W 61.5 -

0 TSOA-04J0330A-48 100W 815 110
TSOA-06J0630A-48 200w 80 109

°0 TSOA-06J1330A-48 400W 98 127
TSOA-08J2430A-48 750W 107 144

80 TSOA-08J3230A-48 1000W 127 163
TSOA-13J5030A-48 1.5KW 148 172

€ Note: The encoder comes standard with 17-bit magnetic encoding, 23-bit optical encoding is optional,

and multi-turn absolute value specifications are optional.

(2) Electrical specification

Item Description
Rated Voltage 48VDC
Encoder Type 17bit magnetic encoder / 23bit optical encoder optional

2.2.3 Encoder Type

(1) Encoder specification

Encoder code Description
J 17-bit single-turn magnetic absolute encoder
H 23-bit single-turn optical absolute encoder
G 17-bit multi-turn magnetic absolute encoder
L 23-bit multi-turn optical absolute encoder

(2) Encoder performance instruction

€ 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 drive. 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.
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€ The absolute encoder 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 occasions with high precision and precise positioning.

¢ 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.

2.3 Braking Resistor Introduction

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 drive. 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. When the drive with resistance is not enough to absorb the braking energy consumption,

the user can connect a proper external braking resistor.

(1) Braking resistor specification

Drive model D5V120E D5V250E D5V380E
Adaptive motor power 50W~400W 750W 1KW~2.3KW
Continuous current 12A 25 38A
Maximum current 36A 75A 114A
Allowable braking power - 400W
Minimum resistance of external
braking resistor - 38

(2) 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
drive bus capacitor cannot meet the discharge requirements, an appropriate external braking resistor is
required. 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.

16



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

2.4 Accessories
2.4.1 Motor & Encoder Cables
(1) Wiring matching table

1) AMP plug type motor (Frame 40/60/80mm)
€ Note: motor cable model of 100W motor is SMS4-***,

Cable Length
Cable Type
3M 5M 8M
Motor cable DMH4-0300 DMH4-0500 DMH4-0800
Single-turn absolute
SES4-030 SES4-050 SES4-080
encoder cable
Multi-turn absolute encoder
SES6-030 SES6-050 SES6-080
cable
Brake cable SBS2-030 SBS2-050 SBS2-080
2) Auviation plug type motor (Frame 110/130mm)
Cable Length
Cable Type
3M 5M 8M
Motor cable DMH4-0300C] DMH4-050C] DMH4-080C1
Single-turn absolute
SEH4-030 SEH4-050 SEH4-080
encoder cable
Multi-turn absolute encoder
SEH6-030 SEH6-050 SEH6-080
cable

Brake cable SBH2-030 SBH2-050 SBH2-080

€ Note: The standard length of the extension cable is 3 meters, if you need other sizes, please specify

when ordering.

17




Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

(2) Motor wiring requirements

4 The motor power cable needs to meet certain current carrying requirements, The motor with frame

40/60/80mm shall use the wire diameter specification of 0.5mm? or above, and the motor with frame

110/130mm shall use the wire diameter specification of 0.75mm? or above.

€ The encoder cable of motor needs to meet the requirements of shielding isolation, standard

configuration 0.14mm? wire diameter, twisted pair, shielded cable.

€ 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.

2.4.2 Type-C Debugging Cable

Please purchase your own Type-C debugging cable, and contact after-sales or go through official website

to download the drive program.

2.4.3 EtherCAT Communication Cable

]| s | e [

I

I

1

0

Signal Pin Function

TX+ 1 Data sending +

TX- 2 Data sending -

RX+ 3 data receiving +
Communication CAN_H 4

CAN communication port

signal CAN_L 5

RX- 6 data receiving -

DGND 7 GND signal
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3. Installation

3.1. Drive Installation

3.1.1. Servo Environment

Item Requirement
Working temperature 0°C ~+45C
Storage temperature -20C ~+70°C
Ambient humidity Work/Store <90% RH no condensation
Anti-Vibration 10~57Hz 3.5mm, 57~150Hz 1g
Atmospheric environment No corrosive gas, flammable gas, oil mist or dust, etc, 86-106kpa
Altitude Less than 1000m

3.1.2. Dimension

(1) Type A: D5V120E, D5V250E, D5V380E (Unit:mm)

~ 98 33
49.5 20.5 16.5
J WS U
|
~ IS
@ Ia ) )
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3.1.3. Installation Precaution

*
*

Please install the drive in an electrical cabinet free from sunlight and rain.

Do not place the drive 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 drive. Fix the servo drive firmly on the mounting surface through
2~4 mounting holes (the number of mounting holes varies according to the capacity). When installing,
please face the front of the drive 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 drive failure.

When multiple drives 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 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 drive, 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 drive.

3.2. Motor Installation

3.2.1. Motor Environment

Item Requirement
Ambient temperature 0~40°C
Storage temperature -20~60°C
Ambient/storage humidity Below 90%RH (free from condensation)
Vibration/impact 49m/s2 /196m/s2
Protection class IP65
Altitude Below 1000m

20



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

3.2.2. Dimension

(1) Frame 40mm (AMP plug outlet*)

390 W3T6

| &

- 9.2%01 140 1= =

= 25%0.5=

A A=-(3)

g —

= A~

! 1O

T 2586 =
Description Model Length (mm) Weight (KQg)
50W TS[A-04J0130A-48 61.5 0.35
100W TS[JA-04J0330A-48 815 0.46
100W with brake TS[JA-04J0330A-48Z 110 0.66

(2) Frame 60mm (AMP plug outlet*)

5-5 (]
Ma10
: - 30L0.5 =
- - 14+0. 1 =20x0. 1=
: I
Pl .
E -
E: —
ﬂE B :ll:
! e L
35.05 ===
Description Model Length (mm) Weight (Kg)
200W TS[IA-06J0630A-48 80 0.84
400W TS[IA-06J1330A-48 98 1.19
200W with brake TS[IA-06J0630A-48Z 109 1.21
400W with brake TS[IA-06J1330A-48Z 127 1.56
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(3) Frame 80mm (AMP plug outlet*)

M5 120
‘-"*"-“51,}\ = 35%0, 5=
i -\_'- 25401 = - ;‘El ===
- =21.5%p1 ! B : .
A g
8 i .
3 .
S E
ﬂg A= M
E™Y I
' | i- = =
L .
3—g.ns = L - - BO -
Description Model Length (mm) Weight (Kg)
750W TSLIA-08J2430A-48 107 2.27
1000W TSOA-08J3230A-48 127 2.95
750W with brake TS[IA-08J2430A-48Z 144 3.05
1000W with brake TSOA-08J3230A-48Z 163 3.73
(4) Frame 110mm (Aviation plug outlet*)
Mé& 110
— Deasp 25 55 L+ 91.9
W
N
_ @19 130
- . =1
[t
| —
8 [ 1
= t ==———
[
40
' . ‘F’ﬂ/‘@
1, —
— —
Description Model Length (mm) Weight (Kg)
1.5KW TSOJA-13J5030A-48 148 6.5
1.5KW with brake TSOA-13J6025A-Z 172 -
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3.2.3. Installation Precaution

*

Please ensure that the installation direction is perpendicular to the wall, and use natural air
convection or a fan to cool the servo drive. By 2 ~ 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 drive 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 drive failure.

When multiple drives 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 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 drive, 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 drive.
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4. Wiring

4.1. Drive Interface & Connection

Terminal resistor selection

175
164.5

Front Side

DC+ |
DC-

——=

communication port

73 ==
=

L=

Parallel Multimachine
Operation, commucation
cable

PLC
communication cable

Note: Support CANopen or RS485 communication protocol

D5V120E

Lo Voltage Servo Drive
EthercaT=

Voltage: 24-70V DC

DC+
RB-

Connect the energy
consumption brake resistance

24

Type-C
e debugging port
uss

PWR/ALM

RUNERR
X3, =

ENCODER

Q-“ c

asf|
anl] =

m-“ —

fi-" —N
ﬂ-;l .

an)| —

sl

If

Hﬂl

Connect computer to
debug software

Status indicator

Control signal interface
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4.

2. Main Circuit Input Interface

(1) Type A low voltage servo drive main loop input interface definition

Terminal mark Name Description
DC+ Power supply input
Servo drive power supply input terminal within DC24-70V
DC- terminal
DC+
Braking resistor terminal Connect to energy consumption braking resistor

Br-

u

\ Low-voltage Servo Motor | Low-voltage Servo motor connection terminals, must be connected
w connection terminal to the U, V, W, and PE terminals of the motor

PE

Circuit wiring precautions:

*

*

Do not connect the input power cable to the output terminals U, V, W, otherwise the servo drive will
be damaged.

Do not pass the power cable and signal cable through the same pipe or bundle them together. To
avoid interference, the distance between them 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
drive 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 drive to the ground reliably, and the PE wire should be as thick as possible
to ensure that the grounding resistance is less than 100Q.

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 drive error occurs.

Do not power on and use the servo drive when the terminal screws or cables are loose, otherwise it

may cause a fire.
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(2) Face the servo motor power extension cable motor side terminals, their terminal definition
serial number as shown in the following schematic diagram

Connector Pin Definition
PIH2 G 1 U
JM\ M 2 v
W HF”\: 3 W
4 PE
1 PE
2
3 \%
Motor side (Aviation connector) 4 w

4.3. Encoder Signal - X4

Face the servo side and motor side terminals of the servo encoder extension cable, and their terminal
definition serial numbers are shown in the following schematic diagram:

Motor side
Terminal drive o
Connector ) AMP Aviation Definition
mark side
connector connector
1 2 7 Power output positive: +5V
2 3 5 Power output negative: OV

drive side

@ - @ - 6 3 Encoder battery: BAT+

lele@]

CN2 ©) M - 7 2 Encoder battery: BAT-

Motor side (AMP connector) .
5 4 6 Encoder bus signal: SD+

6 5 4 Encoder bus signal: SD-

PE grounding (shielding
Shell 1 1

layer)
Motor side (Aviation connector)

& 4 Do not short-circuit the encoder PE ground line with the encoder signal line, otherwise the servo drive will

Attention not work properly
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Remark:

€ Please purchase Rtelligent 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 preve

nt interference.

4 Do not place the encoder connector in the drag chain to prevent poor connection at the connector.

The multi-turn 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.

4.4. Control Signal Interface - X3

4.4.1. Position command input signal

Note: Pulse input signals can only be connected to D5V pulse/RS485 drive models

Signal name PIN NO. Function
PUL+ 1 External command pulse input terminal, input pulse
PUL- 3 forms include:
Position ®  Pulse+direction
DIR+ 5
Command ® CW/CCW pulse
Note: The signal terminal can accept 5V-24V
DIR- 7
signals without the need for a series resistor

(1) Differential pulse signal

Upper Device

Servo drive

PUL+

—%

PUL-

DIR4

—2

AR LT

v

N
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(2) Single ended common anode signal

5~24Vdc .
Upper Device Servo drive
S PULH
[N 1 H
B L PUL
b DIR+
Loa = %: c
< L/ DIR-
L
o
[ ~
=, 0
(3) Single ended common cathode signal
5~24Vdc
Upper Device Servo drive
N PUL+
L S *
P PUL
i i DIR+
o eSSk
! ! DIR]
L
VoL
4.4.2. Digital input signal
D5V series CAN bus model drive:
Signal name Default PIN NO. Function
Input terminal common
COM24V+ 2
terminal
DIl P OT 4 Positive limit
DI2 N_OT 6 Negative limit position
General Purpose DI3 HOME 8 origin
Input Output Di4 EME 10 emergency stop
DI5+ 1
P_OT Set according to requirements
DI5- 3
DI6+ 5
GEAR_SE Set according to requirements
DI6- 7
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The DI5 and DI6 interface circuits are consistent with PUL and DIR, and can refer to the wiring

instructions for position command input signals. The interface circuits of DI1 to DI4 are consistent, using

DI1 as an example.

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

Servo drive
+24Vdc
COM+
1 :
] INY
9
oV

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

Servo drive Servo drive
+24Vdc +24Vdc
PNP
COMH COMH
S = 1 £
NPN ING IN]
oV ov

€4 Note: Mixing NPN and PNP is not supported

4.4.3. Digital output signal

Signal name Default PIN NO. Function
DO1+ 9
ALM Alarm output
General Purpose DO1- 11
Input Output DO2+ 13
HOME_DONE Homing completed
DO2- 15
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The interface circuits of DO1 and DO2 are consistent, using DO1 as an example.

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

{EARIRHES 5~24Vdc
(MTZ
+
g
m
%
(FIBRIK RS 5~24vdc {EIRIKEN=S 5~24Vdc
7 SR RIS
() smameazs {
OUT1+ OUT1+
A
OUT1- OUT1-
>< ov >< ov
(2) When the upper device is optocoupler input
1EBRIX=N=S 5-24vdc EBRIREN=S 5~24Vdc

OUT1-
V ov

4.4.4. Brake output signal

OUT1+

() RENRAEEE

30

Signal name Default PIN NO. Function
Brake output terminal:
General BRK+ 14
The positive and negative signal terminals of the
Purpose Input BRK
electromagnetic brake that can be directl
Output BRK- 16 9 y
connected to the motor do not require relay drive
24vdc
BRK+
BRK- N .
|| BRIt
ov — TN

]

[

Servo motor wih brake
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4.5. 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.

In order to prevent the malfunction caused by electromagnetic interference, the following

treatment methods can be used

*
*
*

Install the host computer device and noise filter near the servo drive as much as possible.

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

When wiring, please lay the strong current cables separately from the weak current cables, 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.

31



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

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/0O 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 I/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)
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 I/O: 11us
- 1000 switch 1/O distributed in 100 nodes: 30us
— 200 analog I/O (16bit): 50us
— 100 servo axes (each 8 Byte IN+OUT): 100us
12000 digital I/O: 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 drive profile conforming to IEC61800-7-204 standard)

® EOE (EtherCAT realizes Ethernet)

® [OoE (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.
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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

5.3. EtherCAT Communication Basics

5.3.1. EtherCAT Communication Specification

Item

Specifications

Communication protocol

IEC 61158 Type 12, IEC 61800-7 CIA402 drive Profile

SDO

SDO request, SDO answer

PDO

Variable PDO Mapping

Application layer

ClA402

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

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)
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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.

L Object dictionary
Application layer
COE
EtherCAT
state machine 500 FOO
Regist Mail Process
egister ai data
ESC DFRAN
Data link layer
Physical layer

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.
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5.3.3. State Machine

The following block diagram shows the EtherCAT state transition:

< Init(#]J%5141) >

A A
(IP) (P1)
< Pre-Operational (FlIZ1T) > S)
A A
(PS) (SP)
(o1)
\ 4
(OP) < Safe-Operational(Z&I=1T) >
A
(s0) (0s)
v

< Operational iIZ1T) >

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 P
Safe-Operational: safe operation, abbreviated as S

Operational: Operation, abbreviated as O.

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:
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State and state transformation

Operations

Initialization (1)

There is no communication at the application layer, the master can only read and

write ESC registers

Master configuration slave site address
Configuring mailbox channels
Configuring the DC Division Clock

Requesting "Pre-Operational” status

Pre-Operational (P)

Application layer mailbox data communication (SDO)

PS

Master uses mailbox initialization process data mapping
SM channel used for master configuration process data communication
Master configuration FMMU

Requesting "Safe operational”

Safe-Operational (S)

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

output signals are generated (SDO, TPDO)

SO

Master sends valid output data

Request "operational status"

Operational status (O)

Inputs and outputs all valid (TPDO, RPDO)

Mailbox communication (SDO) is still available

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.

Master

station

—_—

PR—
Status word,

( RPDO: )
\Control wordtarget position,etc)
— - Slave

station

TPDO : h
feedback position, | *

etc L.
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(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 D5V EtherCAT

series servo drives 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 (target position)
60B8 (probe function)

6040 (control word)
607A (target position)
6081 (profile speed)
RPDO1 1601h 12 48
6083 (profile acceleration)
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)
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(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 D5V EtherCAT series servo drives, 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:

Number of
31 | ... 16 5 | ... 8 7 | ... 0

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 604000 10h
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:
€ Emergency information
€ SDO request
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SDO response

TXPDO

RXPDO

Remote TXPDO sending request

L K IR R R 2

Remote RXPDO sending request
4 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. D5V EtherCAT series drives 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. CIA402 Control Introduction

To use D5V EtherCAT drive, the servo drive 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.

E ( xS
‘ (Start) ‘ (Fault Reaction Active)
N J ‘

0 F

‘ Ttk ‘ !
(Not Ready to Switch On) ‘ (Fault)

1 1‘5
, . o \
| (SwitggganaDisEib\ed) tj

2 7

4,{ RS ]
(Ready to Switch On)
10 12

]

6
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‘ LTI AR R }7
8 ‘ (Switch On) '
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|

|

' ol ‘,:” :" REEE
(Operation Enable) 16 (Quick Stop Activ)
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The description of each state is as follows:

Initialization

drive initialization and internal self-check have been completed.

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

Servo without failure

The servo drive has no fault or the error has been eliminated.

drive parameters can be set.

Servo ready

Servo drive is ready.

drive parameters can be set.

Waiting to turn on servo

enable

The servo drive is waiting to turn on the servo enable.

drive parameters can be set.

Servo operation

The drive 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.

Quick stop

The quick stop function is activated, and the drive is executing the quick stop function.

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

Fault shutdown

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

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

Faults

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

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

5.3.8. 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, ISO8877.

L] L 10 ] [ ]

noonnny | L ornnonn

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
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(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.

1) Linear connection

R e CN5(IN)  RS750E  CN4(0UT) ON5(IN)  RS750E  CN4(0UT)
|- |- [ g (- 3 g (-

1 I O] O] OO

B |

2) Redundant ring connections

AL A
1 C ]

oo | | L goonnnmy

CN5 (IN) RS750E CN4.(0UT) CN5 (IN) RS750E CN4.(0UT)
] C ] ] ] ]

qnnonnn | | L goonnnmy oo | | L goonnnmy

(3) Communication cable
Ethernet Category 5 (L00BASE-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. Control Mode

6.1.Basic Settings

6.1.1. Conversion Factor Setting

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

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 * 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 Data structure ARR Data type | Uint32
PP/PVICS
Data range OD data range Factory setting | OD default | Accessibility - Related mode Map YES
P/CSV/HM
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 = - —_—
encoder resolution 60
Name Maximum subindex number of the gear ratio Data structure - Data type Uint8
Data range Factory setting 2 Accessibility RO Related mode - Map NO
Name Gear ratio numerator Data structure VAR Data type Int32
Data range 1~(231-1) Factory setting 1 Accessibility RW Related mode - Map RPDO
Name Gear ratio denominator Data structure | VAR | Data type Int32
Data range 1~(2%1-1) Factory setting 1 Accessibility RW Related mode - Map RPDO
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€ Take a ball screw as an example:

Minimum unit of command: fc = 1mm

Lead screw: PB = 10mm/r

Deceleration ratio: n = 5:1

Encoder resolution for motor model TSNA-08J2430A-48 is P = 131072 (p/r)

Therefore, the position factor is calculated as follows:
P x n_ 131072 x5 _ 65536

Position factor =

PB 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 drive must be guided in accordance with the process specified in the standard CiA402 protocol

for the servo drive to operate in the specified state.

" IRk

(Not Ready to Switch On)

1

!

" IR TR
_ (Switch On Disabled)

—

| I

2 7

| |

4{ AREST
(Ready to Switch On)
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6

P .

HEH AR
& (Switch On)

| T

4 5
|

ARE T
(Operation Enable)

|

=

(Fault Reaction Active)
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|

=i
(Fault)

—

10 12
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R
(Quick Stop Activ)
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Initialization

drive initialization and internal self-check have been completed

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

Servo without failure

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

drive parameters can be set

Servo ready

Servo drive is ready

drive parameters can be set

Waiting to turn on servo

enable

The servo drive is waiting to turn on the servo enable

drive parameters can be set

Servo operation

The drive 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.

Quick stop

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

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

Fault shutdown

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

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

Faults

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

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

Control commands and status switching:

BitO 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
2 Servo is fault-free — Servo is ready 0x0006 0x0231
Servo ready — Wait to turn on servo
3 0x0007 0x0233
enable
Wait to turn on servo enable — Servo
4 0x000F 0x0237
operation
Servo operation — Wait to turn on
5 0x007 0x0233
servo enable
Wait to turn on servo enable — Servo
6 0x006 0x0231
ready
7 Servo ready — No servo failure 0x0000 0x0250
8 Servo running — Servo ready 0x0006 0x0231
9 Servo operation — No servo failure 0x0000 0x0250
Wait to turn on servo enable — No
10 0x0000 0x0250
servo failure
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11 Servo operation — Quick stop 0x0002 0x217

Natural transition after shutdown is complete, no
12 Quick stop — servo-free 0x0250
control commands required

If the servo drive fails in any state other than "fault",
13 — Failure to stop it will automatically switch to the fault stop state 0x021F

without command control.

Natural transition after the fault stop is done, no
14 Failure to stop — Failure 0x0218
control commands required

15 Fault — Servo without fault 0x80 0x0250

16 Quick stop — servo operation When the shutdown is complete, send OxOF 0x0237

6.2.1. Control Word 6040h

Name Control word Data structure VAR Data type Uint16

Data Range | 0~65535 ‘ Factory setting | 0 |Accessibi|ity RW Related mode ALL Map RPDO

Set control command:

Bit Name Description
0 Switch on 0: Invalid, 1: Effective
1 Enable voltage 0: Invalid, 1: Effective
2 Quick stop 0: Invalid, 1: Effective
3 Enable operation 0: Invalid, 1: Effective
4~6 Operation mode specific Related to the servo operation mode

For resettable faults and warnings, perform the fault reset function.
7 Fault reset Bit7 rising edge is effective; Bit7 remains at 1 and all other control

commands are invalid

8 Halt For the halt modes in each mode, query object dictionary 605Dh
9 Operation mode specific Related to the servo operation mode
10 ReveD5V EtherCAT Undefined

11~15 | Manufacturer-specific Manufacturer-specific

* 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;

* Bit0 to Bit3 and Bit7 have the same meaning in each servo mode, and commands must be sent in sequence to direct the servo drive into
the expected state according to the CiA402 state machine switching process, with each command corresponding to a defined state.;

* Bit4 to Bit6 are related to each servo mode, please check the control commands in different modes ;

* Bit9 undefined function
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6.2.2. Status Word 6041h

Name

Status word Data structure VAR

Data type

Uint16

Data Range 0~65535

Factory setting

0 Accessibility | RO | Related mode ALL

Map

TPDO

Reflects the current operating status of the servo drive:

Bit Name Description
0 Ready to switch on 0: Invalid, 1: Effective
1 Switch on 0: Invalid, 1: Effective
2 Operation enabled 0: Invalid, 1: Effective
3 Fault 0: Invalid, 1: Effective
4 Voltage enabled 0: Invalid, 1: Effective
5 Quick stop 0: Invalid, 1: Effective
6 Switch on disabled 0: Invalid, 1: Effective
7 Waming 0: Invalid, 1: Effective
8 Manufacturer specific Undefined
9 Remote 0: Invalid, 1: Effective (Control word in effect)
10 Target reach 0: Invalid, 1: Effective
11 Internal limit active 0: Invalid, 1: Effective
12~13 | Operation limit active Related to the servo operation mode
14 Manufacturer specific Undefined
15 Home find 0: Invalid, 1: Effective

Display value (binary value)

Description

XXXX XXXX XOxx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

XXXX XXXX X01x 0001

Ready to switch on

XXXX XXXX X01x 0011

Switch on

XXXX XXXX X01x 0111

Operation enabled

XXXX XXXX X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXXX XOxx 1000

Fault

* 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.

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

Bit10, Bit11, Bit15 have the same meaning in each servo mode, feedback the state of the servo after executing a certain servo mode.
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6.3. Servo Mode Setting

6.3.1. Servo Mode Introduction

Name Support servo operation mode Data structure VAR Data type Uint32
Data range - Factory setting 941 Accessibility RO Related mode - Map NO
Reflects the servo operation mode supported by the drive:
Bit Description Supported or not (0: not supported, 1: supported)
0 Profile Position Mode (PP) 1
1 Variable Frequency Velocity Regulation Mode (VL) 0
2 Profile Velocity Mode (PV) 1
3 Profile Velocity Mode (PT) 1
4 NA 0
5 Homing Mode (HM) 1
6 Interpolation Mode (IP) 0
7 Cyclic Synchronous Position Mode (CSP) 1
8 Cyclic Synchronous Velocity Mode (CSV) 1
9 Cyclic Synchronous Torque Mode (CST) 1
10~31 NA 0
Name Operation mode Data structure VAR Data type Int16
Data range 0~10 Factory setting 0 Accessibility RW Related mode ALL Map RPDO
Select servo operation mode:
Set value Servo mode
0/2/5 NA Reserve
1 Profile Position Mode (PP)
3 Profile Velocity Mode (PV)
4 Profile Torque Mode (PT)
6 Homing mode (HM)
7 Interpolation Mode (IP)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)
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Index Name Operation mode display Data structure | VAR Data type Int16

6061h Data range 0~10 Factory setting 0 Accessibility RO Related mode | ALL Map TPDO

Oath the current operating mode of the servo drive:

Set value Servo mode
0/2/5 NA Reserve
1 Profile Position Mode (PP)
3 Profile Velocity Mode (PV)
4 Profile Torque Mode (PT)
6 Homing mode (HM)
7 Interpolation Mode (IP)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)

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.
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6.4.1. Related Objects
Control word 6040h
Bit Name Description
0 Switch On
1 Enable Voltage
When the value of BitO to Bit3 is 1, the motor is enabled
2 Quick Stop
3 Enable Operation
0: No effect
7 Reset Fault
1: Reset drive failure
Status word 6041h
Bit Name Description
0: Target position not reached
10 Target Reached
1. Target position reached
0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun
0: Slave not following command
12 drive Follow the Command
1: Slave follow command
0: No excessive position deviation fault
13 Following Error
1: Excessive position deviation fault occurs
0: Home not completed
15 Home Find
1: Home completed
Index | Subindex Data Default
Name Setting range | Accessibility
(Hex) (Hex) type 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
6062 00 Int32 - RO -
unit)
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Position feedback (unit: encoder
6063 00 Int32 - RO -
unit)
Position feedback (unit: command
6064 00 Int32 - RO -
unit)
Position deviation excess
6065 00 Uint32 0~23%-1 RW 393216
Threshold (unit: command unit)
Position reach threshold (unit:
6067 00 Uint32 0~65535 RW 92
encoder unit)
Position arrival time window (unit:
6068 00 Uint16 0~65535 RW 10
ms)
Actual speed (unit: command
606C 00 Int32 - RO -
unit/s)
6072 00 Maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 Actual torque (unit: 0.1%) Int16 -5000~5000 RO -
Target position (unit: command
607A 00 Int32 -231~2%1.1 RW 0
unit)
01 Gear ratio numerator uint32 1~2%2-1 RW 1
6091
02 Gear ratio denominator uint32 1~2%2-1 RW 1
Position deviation (unit: command
60F4 00 Int32 - RO -
units)
Position command (unit: encoder
60FC 00 Int32 - RO -
unit)
01 Speed loop gain Uint16 0~50000 RW 4000
2006 02 Speed loop integration time Uint16 1~-30000 RW 1500
03 Position loop gain uint16 0~50000 RW 800
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6.4.2. Related Function Settings

(1) Positioning completion signal

Index (Hex) | Subindex (Hex) Name Description
Set the unit for 6067h.
Position arrival
2006 07 0: command unit
threshold unit selection
1: encoder unit
Position reaches If the absolute value of position deviation is within 6067h
6067 00
threshold and the time reaches 6068h, the DO signal of position
Position arrival time completion is valid and 6041h. Bit10 is set to 1. If either of
6068 00
window these conditions is not met, the position arrival is invalid.

(2) Position deviation excess threshold

Index (Hex) | Subindex (Hex) Name Description
When the absolute value of the position deviation is
greater than the set value, an excessive position deviation
6065 00 Position deviation fault occurs, the drive LED panel will display AL.240, and

excess threshold

the status word 6041h4.Bit13 will be set to 1.
When the set value is OxFFFFFFFF, the drive will not

detect excessive position deviation

6.4.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
607Ah: Target Position 6064h: Position Actual Value Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional

603Fh: Error Code Optional
60FDh: 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 Switch On

1 Enable Voltage

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

3 Enable Operation

0: No effect
7 Reset Fault
1: Reset drive failure

Status word 6041h

Bit Name Description

0: Target position not reached
10 Target Reached
1: Target position reached

0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun

0: Slave not following command
12 drive Follow the Command
1: Slave follow command

0: Home not completed
15 Home Find

1: Home completed
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Index | Subindex Data Default
Name Setting range | Accessibility
(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 feedback (unit: encoder RO
6063 00 Int32 - -
unit)
Position feedback (unit: command RO
6064 00 Int32 - -
unit)

Actual speed (unit: command

606C 00 Int32 - RO -
unit/s)
6072 00 Maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 Actual torque (unit: 0.1%) Int16 -5000~5000 RO -
01 Gear ratio numerator Uint32 1~2%2-1 RW 1
6091
02 Gear ratio denominator uint32 1~23%2-1 RW 1
Target speed (unit: command
60FF 00 Int32 - RO 0
unit/s)
01 Speed loop gain Uint16 0~50000 RW 4000
2006
02 Speed loop integration time uint16 1~30000 RW 1500

6.5.2. Related Function Settings

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 606Eh is
Speed arrival
606E 00 maintained, the status word 6041h.bit10 is set to 1, and the

time window

speed reaches the DO function is valid
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6.5.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional
60FFh: Target Velocity Necessary

6064h: Position Actual Value Optional
606Ch: Velocity Actual Value Optional
603Fh: Error Code Optional
60FDh: 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.

6.6.1. Related Objects

Control word 6040h

Bit Name Description

0 Switch On

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

2 Quick Stop

3 Enable Operation
0: No effect

7 Reset Fault
1: Reset drive failure

Status word 6041h

Bit Name Description
0: Target position not reached
10 Target Reached
1: Target position reached
0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun
0: Slave not following command
12 drive Follow the Command
1: Slave follow command
0: Home not completed
15 Home Find
1: Home completed

54



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Index | Subindex Data Setting Default
Name Accessibility
(Hex) (Hex) type range 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
6063 00 Position feedback (unit: encoder unit) Int32 - RO -
6064 00 Position feedback (unit: command unit) Int32 - RO -
606C 00 Actual speed (unit: command unit/s) Int32 - 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
2006
02 Speed loop integration time Uint16 1~30000 RW 1500
6.6.2. Related Function Settings
Torque reach output setting:
Index (Hex) | Subindex (Hex) Name Description
Torque reaches Torque reaches reference value: A
2008 11 )
reference value | Tordue reaches effective value: B
Torque reaches invalid value: C
Torque reaches
2008 12 ® When: [torque actual value|> |A + B|, the torque reaches
effective value
DO is valid, and the status word 6041h.bit10 is set to 1.
2008 13 Torquereaches | ¢  \when: |torque actual value| <|A + CJ, the torque reaches

invalid value

DO is invalid, and the status word 6041h.bit10 is cleared
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6.6.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional
6071h: Target Torque Necessary

6064h: Position Actual Value Optional
606Ch: Velocity Actual Value Optional
6077h: Torque Actual Value Optional
603Fh: Error Code Optional
60FDh: 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 Switch On
1 Enable Voltage
When the value of Bit0O to Bit3 is 1, the motor is enabled
2 Quick Stop
3 Enable Operation

This is the rising edge from 0 to 1 indicates the pre-triggered new
4 New Set-Point target position 607Ah, profile velocity 6081h, acceleration 6083h,

deceleration 6084h given

. 0: Not immediately updated
5 Change Set Immediately
1: Update immediately
0: The target position is an absolute position command
6 Absolute/Relative o . .
1: The target position is a relative position command
0: no effect
7 Reset Fault
1: Reset drive failure
0: Servo is set according to BitO~Bit3
8 Halt
1: Servo pauses according to 605Dh setting
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Status word 6041h

Bit Name Description
0: Target position not reached
10 Target Reached
1: Target position reached
0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun
0: Slave not following command
12 drive Follow the Command
1: Slave follow command
0: No excessive position deviation fault
13 Following Error
1: Excessive position deviation fault occurs
0: Home not completed
15 Home Find
1: Home completed
Index Subindex Data Setting Default
Name Accessibility
(Hex) (Hex) type range 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
6062 00 Position command (unit: command unit) Int32 - RO -
6063 00 Position feedback (unit: encoder unit) Int32 - RO -
6064 00 Position feedback (unit: command unit) Int32 - RO -
Position deviation excess Threshold (unit:
6065 00 Uint32 0~2%2-1 RW 393216
command unit)
Position reach threshold (unit: encoder
6067 00 Uint32 0~65535 RW 92
unit)
6068 00 Position arrival time window (unit: ms) Uint16 0~65535 RW 10
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
6081 00 Profile speed (unit: command pulse/s) uint32 0~2%-1 10000
Profile acceleration (unit: command | Uint32 0~2%-1
6083 00 10000
pulsels ?)
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Profile deceleration (unit: command | Uint32 0~23%-1
6084 00 10000
pulse/s ?)
01 Gear ratio numerator Uint32 1~2%1-1 RW 1
6091
02 Gear ratio denominator Uint32 1~2%1-1 RW 1
60F4 00 Position deviation (unit: command units) Int32 - RO -
60FC 00 Position command (unit: encoder unit) Int32 - RO -
01 Speed loop gain Uint16 0~50000 RW 4000
2006 02 Speed loop integration time Uint16 1~30000 RW 1500
03 Position loop gain Uintl6 | 0~~50000 RW 800
6.7.2. Related Function Settings
(1) Positioning completion signal
Index (Hex) | Subindex (Hex) Name Description
Position arrival | Set the unit for 6067h.
2003 14 threshold unit 0: command unit
selection 1: encoder unit
Position reaches | If the absolute value of position deviation is within 6067h and the
o087 % threshold time reaches 6068h, the DO signal of position completion is valid
6068 00 Position arrival | and 6041h. Bit10 is set to 1. If either of these conditions is not

time window

met, the position arrival is invalid.

(2) Position deviation excess threshold

threshold

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

6041h4.Bit13 will be set to 1.
When the set value is OxFFFFFFFF, the drive will not detect

excessive position deviation
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6.7.3. Position Curve Generator

(1) Update immediately

1)

2)

3)

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).

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

displacement command that needs to be enabled.

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(1); after receiving the new displacement

command, the slave station sets bit 12 of 6041 from O to 1, indicating the new displacement command

(D) has been received, and the current slave station is in a state where it cannot continue to receive new

4)

5)

of

displacement commands.
In immediate update mode, once a new displacement command is received (biytl2 of 6041h

changes from 0 to 1), the servo will immediately execute the displacement command.

After the upper computer receives the bit12 of the status word 6041h 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.

When the slave station detects that the bit4 of the control word 6040h changes from 1 to 0O, it can set
the bitl2 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
1to O, it will always clear bit 12 of 6041h.

In immediate update mode, during the execution of the current displacement command (1), a new
displacement command (2) is received, and the unexecuted displacement command in (1) 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 607Ah of  (1D)+
target position increment 607Ah of (2), for the absolute position command, after the second stage
displacement command positioning is completed, the user's absolute position = target position

607Ah of (2).
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(2) Update immediately

1)

2)

3)

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).

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

displacement instruction that needs to be enabled.

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(1); after receiving the new displacement

command, the slave station sets bit 12 of 6041 from O to 1, indicating the new displacement command

(D) has been received, and the current slave station is in a state where it cannot continue to receive new

4)

5)

displacement commands.

After the upper computer receives the bit12 of the status word 6041h 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.

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 (bitl2 of 6041 changes from 0 to 1), the servo executes the displacement command

immediately.
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6.7.4. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
607Ah: Target Position 6064h: Position Actual Value Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional
6081h: Profile Velocity Necessary
6083h: Profile Acceleration Optional
6084h: Profile Deceleration Optional

6.8. Profile Velocity Mode (PV)

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

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

6.8.1. Related Objects

Control word 6040h

Bit Name Description

0 Switch On

1 Enable Voltage

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

3 Enable Operation

This is the rising edge from 0 to 1 indicates the pre-triggered new
4 New Set-Point target position 607Ah, profile velocity 6081h, acceleration 6083h,

deceleration 6084h given

0: Not immediately updated
5 Change Set Immediately
1: Update immediately

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 Reset Fault
1: Reset drive failure

0: Servo is set according to BitO~Bit3
8 Halt

1: Servo pauses according to 605Dh setting
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Status word 6041h

Bit Name Description
0: Target position not reached
10 Target Reached
1: Target position reached
0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun
0: Home not completed
15 Home Find
1: Home completed
Index | Subindex Data Default
Name Setting range | Accessibility
(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
6063 00 Position feedback (unit: encoder unit) | Int32 - RO -
Position feedback (unit: command
6064 00 Int32 - RO -
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 -
60FF 00 Profile velocity (unit: command unit/s) | Int32 0~2%2-1 RW 0
01 Gear ratio numerator Uint32 1~2%%1 RW 1
6091
02 Gear ratio denominator Uint32 1~2%%1 RW 1
01 Speed loop gain Uint16 0~50000 RW 4000
2006
02 Speed loop integration time Uint16 1~-30000 RW 1500
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6.8.2. Related Function Settings

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 606Eh is
Speed arrival
606E 00 maintained, the status word 6041h.bit10 is set to 1, and the

time window

speed reaches the DO function is valid.

6.8.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional
60FFh: Target Velocity Necessary
6083h: Profile Acceleration 6064h: Position Actual Value Optional
6084h: Profile Deceleration 606Ch: Velocity Actual Value Optional

603Fh: Error Code Optional
60FDh: 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.

6.9.1. Related Objects

Control word 6040h

Bit Name Description

0 Switch On

1 Enable Voltage

When the value of BitO to Bit3 is 1, the motor is enabled
2 Quick Stop

3 Enable Operation

0: No effect
7 Reset Fault
1: Reset drive failure
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Status word 6041h

Bit Name Description
0: Target position not reached
10 Target Reached
1: Target position reached
0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun
0: Home not completed
15 Home Find
1: Home completed
Index | Subindex Data Default
Name Setting range | Accessibility
(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 feedback (unit: encoder RO
6063 00 Int32 - -
unit)
Position feedback (unit: command RO
6064 00 Int32 - -
unit)
Actual speed (unit: command
606C 00 Int32 - RO -
unit/s)
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 (unitt command | Uint32 0~2%2-1 RW
60FF 00 0
pulse/s)
6087 00 Torque ramp (unit: 0.1%/s) Uint32 0~2%2-1 RW 3000
01 Speed loop gain Uint16 0~50000 RW 4000
2006
02 Speed loop integration time Uint16 1~30000 RW 1500
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6.9.2. Related Function Settings

Torque reach output setting:

Index (Hex) | Subindex (Hex) Name Description

Torque reaches Torque reaches reference value: A

2005 11 . .
reference value Torque reaches effective value: B

Torque reaches invalid value: C

2005 12 Torque reaches | o When: |torque actual value|> |A + B|, the torque reaches

effective value DO is valid, and the status word 6041h.bit10 is set to 1.

Torque reaches | ®  When: |torque actual value| <|A + C], the torque reaches
2005 13
invalid value DO is invalid, and the status word 6041h.bit10 is cleared.

6.9.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional
6071h: Target Torque Necessary
6087h: Torque Slope 6064h: Position Actual Value Optional
607Fh: Profile Velocity 606Ch: Velocity Actual Value Optional

6077h: Torque Actual Value Optional
603Fh: Error Code Optional
60FDh: 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 + 607Ch (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 Switch On

1 Enable Voltage

When the value of BitO to Bit3 is 1, the motor is enabled
2 Quick Stop

3 Enable Operation

This is the rising edge from 0 to 1 indicates the pre-triggered new
4 New Set-Point target position 607Ah, profile velocity 6081h, acceleration 6083h,

deceleration 6084h given

0: no effect
7 Reset Fault
1: Reset drive failure

0: Servo is set according to BitO~Bit3
8 Halt

1. Servo pauses according to 605Dh setting

Status word 6041h

Bit Name Description

0: Target position not reached
10 Target Reached
1: Target position reached

0: Neither the position command nor the position feedback exceeds the limit
11 Internal Limit Active
1: Position command or position feedback overrun

0: Slave not following command
12 drive Follow the Command
1: Slave follow command

0: No excessive position deviation fault
13 Following Error
1: Excessive position deviation fault occurs

0: Home not completed
15 Home Find
1: Home completed
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Index | Subindex Data Default
Name Setting range | Accessibility
(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 -
6064 00 Position feedback (unit: command unit) Int32 - RO -
Position deviation excess threshold RW
6065 00 Uint32 0~2%-1 393216
(unit: command units)
Position reach threshold (unit: encoder RW
6067 00 Uint32 0~65535 92
units)
6068 00 Position arrival time window (unit: ms) Uint16 0~65535 RW 10
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 -
01 Gear ratio numerator uint32 1~2%-1 RW 1
6091
02 Gear ratio denominator uint32 1~2%-1 RW 1
Search deceleration point signal speed 1~2%-1 RW
01 Uint32 10000
(unit: command unit/s)
6099
Search origin signal speed (unit: 1~2%-1 RW
02 Uint32 2000
command unit/s)
609A 00 Acceleration (unit: command unit/s 2) uint32 0~2%2-1 RW 100000
Position deviation (unit: command RO
60F4 00 Int32 - -
units)
01 Speed loop gain Uint16 0~50000 RW 4000
2006 02 Speed loop integration time Uint16 1~30000 RW 1500
03 Position loop gain Uint16 0~50000 RW 800
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6.10.2. Home Operation Instruction

(1) Object 6098h =1
@ fitias B ERELER H &% 6099h - 01h L {FKiE&E 6099 - 02h
FHLZE A5
i BRAE
NOT
A: —
NOT=OFF [:] ng [:]
e
(
AN n
B: 1
NOT=ON [:] _ [:]
@

(2) Object 6098h =2

® iRinm

CER/IE

B ERELER

H =& 6099h - 01h

-

L {EE1EE 6099 - 02h

1EPRAL
POT

|

A: |
POT=OFF

B: |
POT=0ON
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(3) Object 6098h =3

@ IR B EREIER H F=iE 6099h - 01h L {IiE 6099 - 02h
L T
R RS
HOME
A: 1
HOME:OFFD . D
H
e
L )
u - L/
B: —
rowe=on || — H
‘ -L
(4) Object 6098h =4
[ Faly=] gEREIES H & 6099h - 01h L {IiE 6099 - 02h
FLZ T
JR S
HOME ‘

A: |
HOME=OFF

]
[ ]

1.
1

B:
HOME=0ON | | |

L]

-
i
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(5) Object 6098h =5

[ Flicy= B EREIES H &j& 6099 - 01h L {3 6099 - 02h

LS T
Bt

HOME

A: |
HOME=OFF

il
L]

il
L]

B: |
HOME=0ON

|
L
e u
(6) Object 6098h =6
@ itha W ERELES H &i® 6099h - 01h L {Fi&E 6099 - 02h
UL A N
R s
HOME ‘
A: —
HOME=OFFD - D
-H
e
L
L )
" ./
B: 1
HOME=ON D — D
L
&—
L )
u -/
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(7) Object 6098h =7

® iSiam B ERELER H B 6099h - 01h L {Ei%E 6099 - 02h

4

L
IEPRAL
POT(5 %

]

JfE S
HOME

A:
HOME=0OFF |

POT=OFF

il
[]

B: —
HOME=0ON \ ‘
POT=OFF —
-L
C
HOME=OFF| | 1 |
| I

(8) Object 6098h =8

® A B ERELER H =i& 6099h - 01h L {FGi% 6099 - 02h
L ]
IEBRAL
POT:%
JR s
HOME
A ]
HOME=OFF D
POT [—
H
.—
)
(v
T om
B |
HOME=ON | | 1 D
POT=OFF -
-L
e
(L
T om
c
HOME=OFF| | —] D
POT=ON —
H
.—
L -H _>
.
"
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(9) Object 6098h =9
® f2iam WERELES H % 6099h - 01h L {HiE 6099 - 02h

AT ]

IEFRAL
POTfH 5

R
HOME

A:
HOME=OFF |

POT=OFF

1]
[]

B:
HOME=0ON |

POT=OFF

]
[]

1]
[]

(10) Object 6098h = 10

® f2iAs B RIS H =3 6099h - 01h L {FGiE 6099 - 02h
HUHL% £ ]
TERRAE
POT{5%
JE A
HOME
A:
HOME:OFFD |
POT=OFF H L
Ly
L
m
B —1
HOME=ON |__| [ |
POT=OFF L
e——m
C
HOME=OFF| | - |
POT=ON
H
O
-H >
(L,
:
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(11) Object 6098h =11
@ iEiam B ERELES H &% 6099h - 01h L [Ki% 6099 - 02h
AL ]

B R AL
NOTfE%

il
[]

[]

B:
HOME=ON | | |
—

NOT=0OFF

1]
[]

Cr

(12) Object 6098h = 12

® A B ERIELES H B 6099h - 01h L [ 6099 - 02h

B [

BRAL
NOTf&E 5

R RfES
HOME

I
]
<
m
I
o
n
il

[

B: —
HOME=0ON | | |
NOT=OFF

[
[]

1]
[]
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(13) Object 6098h =13

@ iBiAm BERELER H &Si% 6099h - 01h L {FiEE 6099 - 02h
L A ]
i R
NOT=OFF
S
HOME
A
HOME=OFF| | - \
NOT=OFF —

-L -H

Iw
[®]
<
T
[®]
z

NOT=OFF =
L Y
i
-
c | —
HOME=OFF| | - !
NOT=ON =
-H

(14) Object 6098h = 14

@ fBIAs ZEREIER H =& 6099h - 01h L {3 6099 - 02h

AL [
R
NOT{5 5
JE S
HOME
A 1 |
HOME=OFF__ |
NOT=OFF L H

A\ L

n

.
B |
HOME=ON | | -
NOT=OFF L

e
c —
HOME=OFF| | - \
NOT=ON -

H
:——o
H
iy
:
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(15) Object 6098h = 17

@ e gZREIER H & 6099h - 01h L {iiE& 6099 - 02h
BRAL
NOT
A: 1
Nor-or | — L]
_H R
(
N
L
B: 1
NOT=ON D - D
L
e "
(16) Object 6098h =18
@ fRias B EREIES H =& 6099h - 01h L {iGiEE 6099 - 02h
IEBRAL
POT
A: 1
POT=OFF D L D
_ H
)
u/
-L
B: 1
POT=ON D R D
-L
e
(17) Object 6098h =19
® fBiam B ERELES H =& 6099h - 01h L {FKi% 6099 - 02h
JR G
HOME
A: 1
HOME:OFFD 7 D
H
——
)
a/
-L
B: —
HOME=ON D - D
-L
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(18) Object 6098h = 20

® IR W ERELER

JErifE S
HOME

H B&i& 6099h - 01h

]

L {EGER 6099 - 02h

A: |
HOME=OFF

—
H
® TN
i

L,

(
e

|

L]

B: |
HOME=ON

L]

(19) Object 6098h = 21

® iRInm FERFIER

RS
HOME

H &= 6099h - 01h

—

i
-

L {fEi%E 6099 - 02h

A: |
HOME=OFF

B: |
HOME=ON

[
=
-H
e
(
.
L
[
=
L
I
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(20) Object 6098h = 22

® iR W EREILER H & 6099h - 01h L {iE 6099 - 02h
R EfES
HOME
A: 1
HOME=OFF | 1
-H
o
L
¥j}
wl/
B: 1
HOME=ON ‘ o
L
&—
-L)
[
(21) Object 6098h =23
@ if2ihm B ERELES H &% 6099h - 01h L {F5i%E 6099 - 02h
IEBRAE
POTI5 S
JRRfES
HOME
Hove=ord = B
POT=OFF —
_ H
-y
-L
B: —
HOME=ON \ 1 |
POT=OFF E T D
!l—-O
C: [—
HOME=OFF | — D
POT=ON [— .
e
L Ho)
WL
ﬂ\
-L/
!,_/
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(22) Object 6098h = 24

@ iBIAm

ERRf
POTi &

uERELER

H &3& 6099h - 01h

L i3 6099 - 02h

JRrifE S
HOME

I

A:
HOME=0OFF |

POT

[

BI
HOME=0ON |

POT=OFF

I

(23) Object 6098h = 25

® f2iam

IEBRA

wEREIER

|

&

H =i 6099h - 01h

L FEi%E 6099 - 02h

I

'l

B:
HOME=ON |

POT=OFF

C: —

HOME=OFF| | ]

POT=ON —
.—
H
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(24) Object 6098h = 26

® IR W ERELES H &% 6099h - 01h L {Fi%E 6099 - 02h
IEBRAE
POTf& 5
J s
HOME
A:
HOME:OFFD u
POT=OFF H L
L)
,
B:
HOME=ON | | ‘
POT=OFF L
e —n
c ]
HOME=OFF | ]
POT=0ON [E—
H
&
-H >
(

(25) Object 6098h =27
@ iThas B EREER H &% 6099h - 01h L {iEE 6099 - 02h

B FRAL
NOT(E 5

RS
HOME

]

I
(e}
<
T
o
T
il

L

e

B
HOME=ON |

NOT=OFF —

L

e =m
C
HOME=OFF | -
NOT=ON —

H
( H L
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(26) Object 6098h = 28
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(28) Object 6098h = 30
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(30) Object 6098h = 34, 36
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(33) Object 6098h = 39
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6.10.3. Recommended Configuration

RPDO TPDO Description
6040h: Control Word 6041h: Status Word Necessary
6060h: Modes of Operation 6061h: Modes of Operation Display Optional

6098h: Homing Method

6099-01h: Speed during search for switch

6099-02h: Speed during search for zero 603Fh: Error Code Optional

609Ah: Homing acceleration 60FDh: Digital Inputs Optional
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6.11. Homing Mode (HM)
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 D5V EtherCAT drive can be defined by index 0x2004.

The relevant object dictionary of the probe function is as follows:

Index Object description
0x60B8 Touch Probe Function
0x60B9 Touch Probe Status
0x60BA Touch Probe Position 1 Positive Value
0x60BB Touch Probe Position 1 Negative Value
0x60BC Touch Probe Position 2 Positive Value
0x60BD Touch Probe Position 2 Negative Value

The timing diagram of the probe is as follows:

0x60B8 Bit0

i O

0 ©)
0x60B8 Bit4 @ @

1

0
0x60B8 Bit5

1

0
0x60B9 Bit0 \

L op | ©
0x60B9 Bit1 @ @

; @
0x60B9 Bit2 @

; 1 ®

Touch Probe 1 @ @ ~
1
0
60| @
Touch Probe Position 1 Positive ValueBA
\
BB
Touch Probe Position 1 Negative Vj\?s @
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The probe timing description is as follows:

No. Register changes Probe action

1 60B8 Bit0 =1 Enable probe 1

60B8 Bit 1,4,5 Configure enable probe rising and falling edges

2 ->60B9 Bit0=1 Status "Probe 1 Enable" is set

3 External probe zignal rising edge

4 ->60B9Bitl1=1 Status "Probe 1 rising edge latch" is set

4a -> 60BA Probe 1 positive position is latched

5 External probe signal falling edge

6 ->60B9Bit2=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 ->60B8Bit4=1 Rising edge latching function: Enabled

10 -> 60BA Probe 1 positive position, no change in latch position
11 External probe signal rising edge

12 ->60B9Bit1=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

l4a -> 60BA,60BB No change in probe 1 positive/negative latch position
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7. Object Dictionary Details

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 EtherCAT 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 PDOCommPar,
0020h~003Fh
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~O0FFFh Reserve

1000h~1FFFh Communication sub-protocol area (e.g. device type, error register, number of supported PDOs)

2000h~5FFFh Manufacturer-specific sub-protocol area (e.g. function code mapping)

6000h~9FFFh Standard equipment sub-protocol area (e.g. DSP-402 protocol)

A000h~FFFFh Reserve

The object in D5V EtherCAT contains the following attributes:
Index

€ Subindex

€ Data structure

€ Data type

€ Accessibility

¢ Map

€ Setting effective

€ Related models

€ Datarange

4

Factory setting
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B Noun Interpretation

The position of the object dictionary in the parameter table is specified by "index" and "subindex".

"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 Electronic gear ratio numerator

6091h 02h Electronic gear ratio denominator

€ The mapping between D5V EtherCAT series servo drive function codes and object

dictionaries is as follows:

Object dictionary index = 0x2000 + Function code group number

Object dictionary subindex = Function code set internal bias in hexadecimal + 1

For example:

The object dictionary corresponding to function code P03.04 is 2003-05h.

The object dictionary corresponding to function code P13.23 is 200D-18h.

¢ ‘“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
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¢ “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”
Accessibility 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
¢ ‘“Related mode”
Related mode Description

Parameters are independent of control mode

ALL

Parameters are related to all control modes

PP/PV/IPT/HM/CSP/CSV/CST

Parameters are related in the corresponding mode

€ ‘“Datarange”: Data upper and lower limits of parameters with writable attributes

€ ‘“Factory setting”: Parameter default value
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7.2. Communication Parameters in Detail (Group 1000h)

Name Device type Data structure | VAR | Data type Uint32
Data range - Factory setting | 0x00020192 | Accessibility RO Related mode - Map NO
Describe the subprotocol types of CoE devices:
Bit Name Description
0~15 Device subprotocol 402(192h): Device subprotocol
16~23 Type 02: Servo drive
25~31 Mode Manufacturer-specific
Name Error register Data structure - Data type -
Determined
Data range - Factory setting Accessibility RO Related mode - Map NO
by model
Name Manufacturer device name Data structure - Data type -
Determined
Data range - Factory setting Accessibility RO Related mode - Map NO
by model
Name Manufacturer hardware version Data structure - Data type -
Determined
Data range - Factory setting Accessibility RO Related mode - Map NO
by version
Name Manufacturer software version Data structure - Data type -
Determined
Data range - Factory setting Accessibility RO Related mode - Map NO
by version
Name Storage parameter Data structure - Data type -
Factory Determined
Data range - Accessibility RW Related mode - Map NO
setting by version
Name Factory reset Data structure - Data type -
Factory Determined
Data range - Accessibility RW Related mode - Map NO
setting by version
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Name ID object Data structure REC Data type OD type
OD data | Factory OD default
Data range Accessibility RO Related mode - Map NO
range setting value
Name The maximum subindex number contained in the ID object Data structure - Data type Uint8
Data range 4 Factory setting 4 Accessibility RO Related mode - Map NO
Name Manufacturer 1D Data structure - Data type Uint32
Data range - | Factory setting | OxOA880000 | Accessibility RO Related mode - Map NO
Name Product code Data structure - Data type Uint32
Data range - Factory setting | 0x00100000 | Accessibility | RO | Related mode - Map NO
Name Revision number Data structure - Data type Uint32
Data range - Factory setting | 0x00010A88 | Accessibility | RO Related mode - Map NO
Name Serial number Data structure - Data type Uint32
Data range - Factory setting | 0x00000000 | Accessibility | RO Related mode - Map NO
Name Error setting Data structure REC Data type -
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Name RPDO1 mapping object Data structure REC Data type Uint8
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Name Number of mapping objects supported by RPDO1 Data structure - Data type Uint8
Data range 0~12 Factory setting 3 Accessibility RW Related mode ALL Map NO
Data
Name The first mapping object - Data type Uint8
structure
Factory Related
Data range | 0~4294967295 0x60400010 | Accessibility | RW ALL Map NO
setting mode
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Data
Name The second mapping object - Data type Uint8
structure
Factory Related
Data range | 0~4294967295 0x607A0020 | Accessibility | RW ALL Map NO
setting mode
Data
Name The third mapping object - Data type Uint8
structure
Factory Related
Data range 0~4294967295 0x60B80010 | Accessibility | RW ALL Map NO
setting mode
Name The 4th to 12th mapping objects Data structure - Data type Uint8
Data range | 0~4294967295 Factory setting - Accessibility | RW Related mode | ALL Map NO
Name RPDO2 mapping object Data structure REC Data type Uint32
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Name Number of mapping objects supported by RPDO2 Data structure - Data type Uint8
Data range 0~12 Factory setting 6 Accessibility RW Related mode ALL Map NO
Name The first mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60400010 | Accessibility | RW | Related mode ALL Map NO
range setting
Name The second mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x607A0020 | Accessibility | RW | Related mode ALL Map NO
range setting
Name The third mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60810020 | Accessibility | RW | Related mode ALL Map NO
range setting
Name The 4th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60830020 | Accessibility | RW | Related mode ALL Map NO
range setting
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Name The 5th mapping object Data structure - Data type | Uint32
Data Factory
0~4294967295 0x60840020 | Accessibility | RW | Related mode | ALL Map NO
range setting
Name The 6th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60600008 | Accessibility | RW | Related mode | ALL Map NO
range setting
Name The 7th to 12th mapping objects Data structure - Data type Uint32
Data range | 0~4294967295 | Factory setting - Accessibility RW | Related mode | ALL Map NO
Name RPDO3 mapping object Data structure REC Data type Uint32
Data OD data Factory OD default
Accessibility RW Related mode ALL Map NO
range range setting value
Name Number of mapping objects supported by RPDO3 Data structure Data type Uint8
Data range | 0~12 Factory setting 5 Accessibility RW Related mode ALL Map NO
Name The first mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60400010 | Accessibility RW Related mode ALL Map NO
range setting
Name The second mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60830020 | Accessibility RW Related mode ALL Map NO
range setting
Name The third mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60840020 | Accessibility | RW Related mode | ALL Map NO
range setting
Name The 4th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60FF0020 | Accessibility | RW Related mode | ALL Map NO
range setting
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Name The 5th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60600008 | Accessibility | RW Related mode | ALL Map NO
range setting
Name The 6th to 12th mapping objects Data structure - Data type Uint32
Data range | 0~4294967295 | Factory setting | - | Accessibility | RW Related mode ALL Map NO
Name TPDO1 mapping object Data structure | REC | Data type Uint32
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Name Number of mapping objects supported by TPDO1 Data structure - Data type Uint8
Data range 0~12 Factory setting 7 Accessibility RW Related mode ALL Map NO
Name The first mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x603F0010 | Accessibility RW Related mode ALL Map NO
range setting
Name The second mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60410010 | Accessibility | RW Related mode ALL Map NO
range setting
Name The third mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60610008 | Accessibility | RW Related mode ALL Map NO
range setting
Name The 4th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60400020 | Accessibility | RW Related mode | ALL Map NO
range setting
Name The 5th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60B90010 | Accessibility | RW Related mode | ALL Map NO
range setting
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Name The 6th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60BA0020 | Accessibility | RW | Related mode | ALL Map NO
range setting
Name The 7th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60FD0020 | Accessibility | RW | Related mode | ALL Map NO
range setting
Name The 8th to 12th mapping object Data structure - Data type Uint32
Data range | 0~4294967295 | Factory setting - | Accessibility | RW Related mode ALL Map NO
Name TPDO2 mapping object Data structure REC | Data type Uint32
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Name Number of mapping objects supported by TPDO2 Data structure - Data type Uint8
Data range 0~12 Factory setting 4 Accessibility | RW Related mode ALL Map NO
Name The first mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60410010 | Accessibility | RW Related mode ALL Map NO
range setting
Name The second mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60610008 | Accessibility | RW Related mode ALL Map NO
range setting
Name The third mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x606C0020 | Accessibility | RW Related mode ALL Map NO
range setting
Name The 4th mapping object Data structure - Data type Uint32
Data Factory
0~4294967295 0x60FD0020 | Accessibility | RW | Related mode ALL Map NO
range setting
Name The 5th to 12th mapping objects Data structure - Data type | Uint32
Datarange | 0~4294967295 | Factory setting | - | Accessibility | RW | Related mode ALL Map NO
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Name TPDO3 mapping object Data structure REC Data type | Uint32
OD data Factory OD default
Data range Accessibility | RW | Related mode ALL Map NO
range setting value
Name Number of mapping objects supported by TPDO3 Data structure - Data type Uint8
Data range 0~12 Factory setting 0 Accessibility | RW | Related mode ALL Map NO
Name The 1st to 12th mapping objects Data structure - Data type Uint32
Data range 0~4294967295 | Factory setting | - | Accessibility | RW Related mode ALL Map NO
Name Synchronous management communication type Data structure REC Data type Uint32
OD data Factory OD default
Data range Accessibility | RW Related mode ALL Map NO
range setting value
Maximum subindex number of the synchronous management
Name Data structure - Data type Uint8
communication type
Data range - Factory setting 4 Accessibility RO Related mode - Map NO
Name SMO communication type Data structure - Data type Uint8
Data range - Factory setting 0x01 Accessibility | RO Related mode - Map NO
SMO communication type: receiving mailbox
Name SM1 communication type Data structure - Data type Uint8
Data range - Factory setting 0x02 Accessibility RO Related mode - Map NO
SM1 communication type: receiving mailbox
Name SM2 communication type Data structure - Data type Uint8
Data range - Factory setting 0x03 Accessibility | RO Related mode - Map NO
SM2 communication type: receiving mailbox
Name SM3 communication type Data structure - Data type Uint8
Data range - Factory setting 0x04 Accessibility RO Related mode - Map NO
SM3 communication type: receiving mailbox
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Name RxPDO assignment Data structure ARR Data type Uint16
OD data Factory OD default
Data range Accessibility | RW | Related mode ALL Map NO
range setting value
Set the assigned object index of the RPDO
Maximum subindex number assigned by synchronous
Name Data structure - Data type Uint8
management 2 RPDO
Data range 0~1 Factory setting 1 Accessibility RW Related mode ALL Map NO
Name Assigned object index of the RPDO Data structure - Data type | Uintl6
Data range 0~65535 | Factory setting | 0x1600 | Accessibility RW Related mode - Map NO
Set the assigned object index of the RPDO.
Name TxPDO assignment Data structure ARR Data type | Uintl6
OD data Factory OD default
Data range Accessibility RW Related mode ALL Map NO
range setting value
Set the assigned object index of the TPDO.
Maximum subindex number assigned by synchronous
Name Data structure - Data type Uint8
management 3 TPDO
Data range 0~1 Factory setting 1 Accessibility RW Related mode ALL Map NO
Name Assigned object index of the TPDO Data structure - Data type | Uintl6
Data range 0~65535 | Factory setting | Ox1A00 | Accessibility RW Related mode - Map NO
Set the assigned object index of the TPDO.
Name Synchronization Manager synchronizes output parameters Data structure REC Data type | Uintl6
OD data Factory OD default
Data range Accessibility RO Related mode ALL Map NO
range setting value
Describes the output parameters of SM2.
Maximum subindex number of the synchronous management 2
Name Data structure - Data type Uint8
synchronizes output parameters
Data range - Factory setting 32 Accessibility RO Related mode - Map NO
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Name Synchronization type Data structure - Data type | Uintl6
Data range - Factory setting 2 Accessibility RO Related mode - 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 structure - Data type Uint32
Data range - Factory setting | 0x003D0900 | Accessibility RO Related mode - Map NO
Indicates the period of DC SYNC 0.
Name Supported synchronization types Data structure - Data type Uint16
Data range - Factory setting | Ox401F | Accessibility RO Related mode - Map NO
Indicates the type of the distributed clock
0x0004 Indicates distributed clock synchronization 0 Mode (DC SYNC 0 Mode)
Name Minimum cycle time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting | OxE8480000 | Accessibility RO Related mode - Map NO
Name Calculation and replication time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting 0 Accessibility RO Related mode - Map NO
Reflects the time the microprocessor copies data from the synchronization manager to the local.
Name Delay time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting 0 Accessibility RO Related mode - Map NO
Name Synchronization error Data structure - Data type Bool
Data range - Factory setting 0 Accessibility RO Related mode - Map NO
Indicates whether a synchronization error occurs:
TRUE: Synchronization is enabled and no synchronization error occurs.
FALSE: Synchronization is not activated or a synchronization error occurs.
Name Synchronization Manager synchronizes input parameters Data structure | REC | Datatype | OD type
Data range OD datarange | Factory setting - Accessibility RO Related mode - Map NO
Describes the input parameters of SM3.
Maximum subindex number of the synchronous management 2
Name Data structure - Data type uint8
synchronizes input parameters
Data range - Factory setting 32 Accessibility RO Related mode - Map NO
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Name Synchronization type Data structure - Data type uint16

Data range - Factory setting 2 Accessibility RO Related mode - 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 structure - Data type Uint32
Data range - Factory setting | 0x003D0900 | Accessibility RO Related mode - Map NO

Name Supported synchronization types Data structure - Data type Uint16
Data range - Factory setting 0x401F Accessibility RO Related mode - Map NO

Indicates the type of the distributed clock

0x0004 Indicates distributed clock synchronization 0 Mode (DC SYNC 0 Mode)

Name Minimum cycle time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting | OxE8480000 | Accessibility RO Related mode - Map NO
Name Calculation and replication time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting | 0x00000001 | Accessibility RO Related mode - Map NO
Name Delay time (unit: ns) Data structure - Data type Uint32
Data range - Factory setting 0x0000 Accessibility RO Related mode - Map NO
Name Synchronization error Data structure - Data type Bool
Data range - Factory setting 0 Accessibility RO Related mode - Map NO
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7.3. Manufacturer Defines Parameters in Detail (Group 2000h)

7.3.1. Servo Parameters

Name Servo Parameters Data structure | ARR | Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map NO
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 38h Accessibility RO Related mode - Map NO
Name Motor model Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name drive model Data structure - Data type Uint16
Factory Determined
Data range 0~65535 Accessibility RW Related mode - Map NO
setting by model
Set the drive model:
Display value Description
0x92(146) D5V120E
0x93(147) D5V250E
0x95(149) D5V380E
Name Servo software version Data structure - Data type Uint16
Data range Factory setting - Accessibility RO Related mode - Map NO
Name EtherCAT software version Data structure - Data type Uint16
Data range Factory setting - Accessibility RO Related mode - Map NO
Name Servo hardware version Data structure - Data type uint16
Data range Factory setting - Accessibility RO Related mode - Map NO
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Name Servo customized version Data structure - Data type Uint32
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Software build number Data structure - Data type Uint32
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Reserved Data structure - Data type Uint32
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Inner marco Data structure - Data type Uint32
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Motor ID Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor rated power (unit: 0.01KW) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor rated voltage (uit: V) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor rated current (unit: 0.1A) Data structure - Data type Uint16
Factory Determined
Datarange | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor rated speed (unit: rpm) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
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Name Motor max speed (unit: rpm) Data structure - Data type | Uintl6

Factory Determined

Datarange | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor rated torque (unit: 0.01Nm) Data structure - Data type Uint16
Factory Determined
Datarange | 0~65535 Accessibility | RW Related mode - Map NO
setting by model
Name Motor max torque (unit: 0.01Nm) Data structure - Data type Uint16

Factory Determined
Datarange | 0~65535 Accessibility | RW Related mode - Map NO
setting by model

Name Motor moment of inertia (unit: 0.01Kg.cm”2) Data structure - Data type Uint16

Factory Determined

Data range | 0~65535 Accessibility | RW Related mode - Map NO
setting by model
Name Motor pole pairs (unit: pole pairs) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility | RW Related mode - Map NO
setting by model
Name Motor stator resistance (unit: 0.001 Q) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor stator inductance Lq (unit: 0.01mH) Data structure - Data type Uint16
Factory Determined
Data range | 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Motor stator inductance Ld (unit: 0.01mH) Data structure - Data type | Uintl6
Factory Determined
Datarange | 0~65535 Accessibility | RW Related mode - Map NO
setting by model
Name Motor back EMF coefficient (unit: 0.01mV/rpm) Data structure - Data type | Uintl6
Factory Determined
Data range | 0~65535 Accessibility | RW | Related mode - Map NO
setting by model
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Name Motor torque coefficient (unit: 0.01Nm/A) Data structure - Data type | Uintl6

Factory Determined
Data range 0~65535 Accessibility | RW Related mode - Map NO
setting by model

Name Motor electrical time constant (unit: 0.01ms) Data structure - Data type | Uintl6

Factory Determined
Data range 0~65535 Accessibility | RW | Related mode - Map NO
setting by model

Name Motor mechanical time constant (unit: 0.01ms) Data structure - Data type | Uintl6

Factory Determined
Data range 0~65535 Accessibility RW Related mode - Map NO
setting by model

Name Motor encoder type Data structure - Data type | Uint1l6

Factory Determined
Data range 1~2 Accessibility RW Related mode - Map NO
setting by model

Set the motor encoder type correctly, otherwise the drive will not work properly.

Set value Motor encoder type
1 Multi-turn absolute encoder
2 Single-turn absolute encoder
Name Encoder zero offset (unit: encoder unit) Data structure - Data type | Uintl6
Data range 0~4294967295 | Factory setting | O | Accessibility RW Related mode - Map NO
Data
Name Encoder resolution (unit: Bits) - Data type Uint16
structure
Factory Determined
Data range 0~65535 Accessibility RW Related mode - Map NO
setting by model
Name Encoder version Data structure - Data type | Uintl6
Data range - Factory setting - Accessibility RO Related mode - Map NO
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7.3.2. Basic Control Parameters

Name Basic control parameters Data structure ARR Data type | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode ALL Map NO
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 58h Accessibility RO Related mode - Map NO
Name Control mode selection Data structure - Data type | Uintl6
Data range 0~8 Factory setting 3 Accessibility RW Related mode ALL Map NO
Set the drive control mode:
Set value Control mode
0 Position control mode
1 Speed control mode
2 Torque control mode
3 EtherCAT/CANopen control mode
4 Speed - Torque control mode
5 Position - Speed control mode
6 Position - Torque control mode
7 Position - Speed - Toruge control mode
8 CANopen control mode
Name Rotation direction selection Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode ALL Map NO

When viewed from the motor output shaft, the motor rotates in the positive direction.

Set value Rotation direction Remark

When giving a forward command, when viewed from the motor shaft
Using CCW direction as the positive
0 side, the motor rotates in the CCW direction, which means the motor
direction for motor operation
rotates counterclockwise.

When giving a forward command, when viewed from the motor shaft
Using CW direction as the positive
1 side, the motor rotates in the CW direction, which means the motor
direction for motor operation

rotates clockwise.
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Name Position mode selection Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode ALL Map NO
Set absolute position mode:
Set value Position mode
0 Incremental position mode
1 Absolute linear position mode
2 Absolute rotation position mode
Name Delay from servo OFF to brake output (unit: ms) Data structure - Data type | Uint1l6
Data range 0~1000 Factory setting 500 Accessibility RW Related mode - Map NO
Name Servo OFF to brake output speed limit (unit: rpm) Data structure - Data type | Uint1l6
Data range 0~3000 Factory setting 30 Accessibility RW Related mode - Map NO
Name Servo OFF stop mode selection Data structure - Data type | Uintl6
Data range 0~4 Factory setting 3 Accessibility RW Related mode - Map NO
Set value Servo OFF stop mode selection
0 Coast to stop, keeping de-energized state
1 Stop at zero speed, keeping position lock state
2 Coast to stop, keeping DB state
3 Stop by DB, keeping DB state
4 Stop at zero speed, keeping DB state
Name Overtravel stop mode selection Data structure - Data type | Uintl6
Data range 0~4 Factory setting 3 Accessibility RW Related mode - Map NO
Set value Overtravel stop mode selection
0 Coast to stop, keeping de-energized state
1 Coast to stop, keeping DB state
2 Stop by DB, keeping DB state
3 Stop at zero speed, keeping position lock state
4 Stop at zero speed, keeping de-energized state
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Name Fault 2 stop mode selection Data structure - Data type | Uintl6
Data range 0~5 Factory setting 2 Accessibility RW Related mode - Map NO
Set value Fault 2 stop mode selection
0 Coast to stop, keeping de-energized state
1 Coast to stop, keeping DB state
2 Stop by DB, keeping DB state
3 Stop at zero speed, keeping de-energized state
4 Stop at zero speed, keeping DB state
5 Stop by DB, keeping de-energized state
Name Fault 1 stop mode selection Data structure - Data type | Uintl6
Data range 0~3 Factory setting 2 Accessibility RW Related mode - Map NO
Set value Fault 1 stop mode selection
0 Coast to stop, keeping de-energized state
1 Coast to stop, keeping DB state
2 Stop by DB, keeping DB state
5 Stop by DB, keeping de-energized state
Name S-ON OFF zero speed stop function Data structure - Data type | Uintl6
0: Disable
Data range Factory setting 30 Accessibility RW Related mode - Map NO
1: Enable
Name Delay from servo ON to brake output (unit: ms) Data structure - Data type | Uintl6
Data range 0~2000 Factory setting 0 Accessibility RW Related mode - Map NO
Name Delay from brake output to command received (unit: ms) Data structure - Data type | Uint16
Data range 0~2000 Factory setting 100 Accessibility RW Related mode - Map NO
Name Delay from brake output to servo OFF (unit: ms) Data structure - Data type | Uintl6
Data range 1~2000 Factory setting 200 Accessibility RW Related mode - Map NO
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Name Disable warning display Data structure Data type | Uintl6
0: Disable
Data range Factory setting 0 Accessibility RW Related mode Map NO
1: Enable
Name Auto setting absolute mode Data structure Data type | Uintl6
0: Disable
Data range Factory setting 0 Accessibility RW Related mode Map NO
1: Enable
Name Permissible minimum resistance of brake resistor (unit: Q) Data structure Data type Uint16
Data range - Factory setting 40 Accessibility RO Related mode Map NO
Name Brake resistor heat dissipation coefficient Data structure Data type Uint16
Data range 10~100 Factory setting 30 Accessibility RW Related mode Map NO
Name Brake resistor type selection Data structure Data type | Uintl6
Data range 0~3 Factory setting 1 Accessibility RW Related mode Map NO
Set value Brake resistor type
0 Internal brake resistor
1 External brake resistor
2 No brake resistor
3 External brake resistor with air-cooled
Name External brake resistor power (unit: W) Data structure Data type | Uintl6
Data range 1~65535 Factory setting 75 Accessibility RW Related mode Map NO
Name External brake resistor resistance (unit: Q) Data structure Data type | Uint1l6
Data range 1~2000 Factory setting 50 Accessibility RW Related mode Map NO
Name Brake threshold voltage (unit: V) Data structure Data type | Uint1l6
Data range 0~999 Factory setting 380 Accessibility RW Related mode Map NO
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Name Brake feedback mode Data structure - Data type | Uintl6
0: Enable feedback
Data detection Factory
1 Accessibility RW Related mode - Map NO
range 1: Disable feedback setting
detection
Name Brake maximum duration (unit: ms) Data structure - Data type | Uintl6
Data range 500~65535 Factory setting | 8000 | Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Fan voltage control Data structure - Data type | Uintl6
Data range 0~8 Factory setting 0 Accessibility RW Related mode - Map NO
Set value Fan voltage control Set value Fan voltage control
0 100% 5 75%
1 95% 6 70%
2 90% 7 65%
3 85% 8 60%
4 80%
Name Disable update current gain Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name LED default monitoring object selection Data structure - Data type | Uintl6
Data range 0~99 Factory setting 1 Accessibility RW Related mode - Map NO
Name LED blinking setting Data structure - Data type | Uintl6
Data range 0~99 Factory setting 0 Accessibility RW Related mode - Map NO
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Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name Manufacturer password Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Overvoltage protection (unit: V) Data structure - Data type Uint16
Data range 0~999 Factory setting 420 Accessibility RW Related mode - Map NO
Name Undervoltage protection (unit: V) Data structure - Data type | Uintl6
Data range 0~999 Factory setting 200 Accessibility RW Related mode - Map NO
Name Disable encoder eeprom Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Disable encoder multi-turn overflow fault Data structure - Data type | Uintl6
0: Enable multi-turn
overflow fault Factory
Data range 0 Accessibility RW Related mode - Map NO
1: Disable multi-turn | setting
overflow fault
Name Enable power-off parameter saving function Data structure - Data type | Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
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Name Soft limit function selection Data structure - Data type | Uintl6
0: Disable soft limit
1: Enable soft limit
Factory
Data range | immediately 0 Accessibility RW Related mode - Map NO
setting
2: Enable after
successful homing
Name Soft limit function selection Data structure - Data type | Uintl6
Data range 0~10000 Factory setting 0 Accessibility RW Related mode - Map NO
Name Enable runaway protection Data structure - Data type | Uintl6
Data range 0~1 Factory setting 1 Accessibility RW Related mode - Map NO
Name Locked rotor fault detection time (unit: ms) Data structure - Data type Uint16
Data range | 10~65535 | Factory setting 200 Accessibility RW Related mode - Map NO
Name Enable locked rotor fault Data structure - Data type Uint16
Data range 0~3 Factory setting 1 Accessibility RW Related mode - Map NO
Set value Enable locked rotor fault
0 Disable
1 Alarm when command torque 2 positive/negative torque limit
2 Alarm when command torque is greater than P01.82 set value
Alarm when the commanded torgue is greater than the larger of
3
P01.82 and positive/negative torque limit values
Name Motor overload protection coefficient (unit: %) Data structure - Data type Uint16
Data range 40~500 Factory setting 100 Accessibility RW Related mode - Map NO

* Note: The smaller the value of this parameter, the more likely the drive is to trigger an alarm.

Name Reserved (Don't set) Data structure - Data type | Uintl6

Data range 0~100 Factory setting 0 Accessibility RW Related mode - Map NO
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Name Overload setting Data structure Data type | Uintl6
Data range 0~3 Factory setting 3 Accessibility RW Related mode Map NO
Set value Overload setting
0 Disable
1 Enable motor overload, disable drive overload
2 Disable motor overload.enable drive overload
3 Enable motor overload.enable drive overload
Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uint1l6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uint1l6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uint1l6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Reserved (Don't set) Data structure Data type | Uint1l6
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Disable running timeout fault Data structure Data type | Uintl6
Data range 0~1 Factory setting 1 Accessibility RW Related mode Map NO
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Name ECAT limit warning locked Data structure Data type | Uintl6
Data range 0~7 Factory setting | 0 | Accessibility RW Related mode Map NO
Select ECAT limit warning locked mode:
Set value ECAT limit warning locked mode
0 Update status word, update fault code, enable limit alarm
1 Not update status word, update fault code, enable limit alarm
2 Update status word, not update fault code. enable limit alarm
3 Not update status word, not update fault code, enable limit alarm
4 Update status word, update fault code, disable limit alarm
5 Not update status word, update fault code, disable limit alarm
6 Update status word, not update fault code, disable limit alarm
7 Not update status word, not update fault code, disable limit alarm
Name Disable over speed fault Data structure Data type | Uint1l6
0: Enable over
speed fault Factory
Data range 0 Accessibility RW Related mode Map NO
1: Disable over setting
speed fault
Name EtherCAT bus error level Data structure Data type Uint16
Data range 0~2 Factory setting 0 Accessibility RW Related mode Map NO
Name Stall detection initial torque (unit: 0.1%) Data structure Data type Uint16
Data range 10~3000 Factory setting | 2400 | Accessibility RW Related mode Map NO
Name Electrical angle compensation coefficient (unit: 1%) Data structure Data type Uint16
Data range 0~100 Factory setting 0 Accessibility RW Related mode Map NO
. Name Current bias sampling mode Data structure Data type Uint16
0: First enable Factory
Data range 0 Accessibility RW Related mode Map NO
1: Each enable setting
Name Power cable phase loss initial detection torque (unit: 1%) Data structure Data type Uint16
Data range 0~300 Factory setting 20 Accessibility RW Related mode Map NO
* Set to 0 to disable power cable phase loss detection.
Name Power cable phase loss detection time (unit: 1ms) Data structure Data type Uint16
Data range 1~65535 Factory setting 50 Accessibility RW Related mode Map NO
Name Power cable phase loss detection speed limit (unit: 1rpm) Data structure Data type | Uintl6
Datarange | 500~10000 | Factory setting | 4500 | Accessibility RW Related mode Map NO
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7.3.3. Input/Output Terminal Parameters

Name Input/output parameters Data structure | ARR | Datatype | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 54h Accessibility RO Related mode - Map NO
Name DI1 function selection Data structure - Data type | Uint1l6
Data range 0~63 Factory setting 0 Accessibility RW Related mode - Map YES
Set the DI1 function corresponding to the hardware DI terminal, and refer to the following table for parameter value settings:
Set value IN terminal function Set value IN terminal function
0 FunIN.O: No function selection 21 FunIN.21: Position/Speed table running enable
1 FunIN.1: Servo enable 22 FunIN.22: Homing enable
2 FunIN.2: Fault reset 23 FunIN.23: Home switch
3 FunIN.3: Pulse command inhibit 24 FunIN.24: USER 1
4 FunIN.4: Position deviation clearing 25 FunIN.25: USER 2
5 FunIN.5: Positive limit 26 FunIN.26: USER 3
6 FunIN.6: Negative limit 27 FunIN.27: USER 4
7 FunIN.7: Gain switching 28 FunIN.28: USER 5
8 FunIN.8: Electronic gear ratio switching 29 FunIN.29: Control mode selection 2
9 FunIN.9: Zero speed clamping enable 30 FunIN.30: ECAT probe 1
10 FunIN.10: Control mode selection 1 31 FunIN.31: ECAT probe 2
11 FunIN.11: Emergency stop 32 FunIN.32: Speed table direction selection
12 FunIN.12: Position command inhibit 33 FunIN.33: Forward external torque limit
13 FunIN.13: Step amount enable 34 FunIN.34: Reverse external torque limit
14 FunIN.14: Position/speed table 1 35 FunIN.35: Torque mode speed limit source selection
15 FunIN.15: Position/speed table 2 36 FunIN.36: Interrupt fixed length state release
16 FunIN.16: Position/speed table 3 37 FunIN.37: Interrupt fixed length inhibit
17 FunIN.17: Position/speed table 4 38 FunIN.38: Speed command source selection
18 FunIN.18: Torque command direction selection 39 FunIN.39: Jog forward enable
19 FunIN.19: Speed command direction selection 40 FunIN.40: Jog reverse enable
20 FunIN.20: Position command direction selection
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Name

DI1 logic selection

Data structure

Data type

Uint16

Data range

0~4

Factory setting

0

Accessibility

RW

Related mode

Map

YES

according to the upper computer and peripheral circuit.

Set the level logic of the hardware DI1 terminal when the DI function selected by DI1 is enabled. Please set the effective level logic correctly

Set value When the IN function is valid, the IN terminal logic
0 Normally open
1 Normally closed
2 Rising edge
3 Falling edge
4 Rising/falling edge
Name DI2 function selection Data structure Data type | Uint1l6
Data range 0~63 Factory setting 0 Accessibility RW Related mode Map YES
Name DI2 logic selection Data structure Data type | Uint1l6
Data range 0~4 Factory setting 0 Accessibility RW Related mode Map YES
Name DI3 function selection Data structure Data type | Uint1l6
Data range 0~63 Factory setting 11 Accessibility RW Related mode Map YES
Name DI3 logic selection Data structure Data type | Uintl6
Data range 0~4 Factory setting 0 Accessibility RW Related mode Map YES
Name D14 function selection Data structure Data type | Uintl6
Data range 0~63 Factory setting 5 Accessibility RW Related mode Map YES
Name D14 logic selection Data structure Data type Uint16
Data range 0~4 Factory setting 0 Accessibility RW Related mode Map YES
Name DI5 function selection Data structure Data type | Uintl6
Data range 0~63 Factory setting 6 Accessibility RW Related mode Map YES
Name DI5 logic selection Data structure Data type Uint16
Data range 0~4 Factory setting 0 Accessibility RW Related mode Map YES
Name DI6 function selection Data structure Datatype | Uintl6
Data range 0~63 Factory setting 23 Accessibility RW Related mode Map YES

113




Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Name DI6 logic selection Data structure - Data type | Uintl6
Data range 0~4 | Factory setting | 0 | Accessibility | RW Related mode - Map YES

Name DI7 function selection Data structure - Data type Uint16
Data range 0~63 | Factory setting | 30 | Accessibility | RW Related mode - Map YES

Name DI7 logic selection Data structure - Data type Uint16
Data range 0~4 | Factory setting | 0 | Accessibility | RW Related mode - Map YES

Name DI8 function selection Data structure - Data type Uint16
Data range 0~63 | Factory setting | 31 | Accessibility | RW Related mode - Map YES

Name DI8 logic selection Data structure - Data type Uint16
Data range 0~4 | Factory setting | 0 | Accessibility | RW Related mode - Map YES

Name DOL1 function selection Data structure - Data type Uint16
Data range 0~31 | Factory setting | 0 | Accessibility | RW Related mode - Map YES

Set the DOL1 function corresponding to the hardware DO terminal. Please refer to the table below for parameter value settings.

Set value OUT terminal function Set value OUT terminal function

0 FunOUT.0: Brake 16 FunOUT.16: Interrupt fixed length completed

1 FunOUT.1: Faullt 17 FunOUT.17: Motor rotation state

2 FunOUT.2: Positioning completed 18 FunOUT.18: Speed consistent

3 FunOUT.3: Speed reached 19 FunOUT.19: Motor zero speed state

4 FunOUT.4: Speed reached 20 FunOUT.20: Warning

5 FunOUT.5: Internal command completed 21 FunOUT.21: Reserved (Don't set)

6 FunOUT.6: Origin homing completed 22 FunOUT.22: Reserved (Don't set)

7 FunOUT.7: USER 1 23 FunOUT.23: Reserved (Don't set)

8 FunOUT.8: USER 2 24 FunOUT.24: Positioning proximity

9 FunOUT.9: USER 3 25 FunOUT.25: Torque limited

10 FunOUT.10: USER 4 26 FunOUT.26: Speed limited

11 FunOUT.11: USER 5 27 FunOUT.27: Electrical homing completed

12 FunOUT.12: USER 6 28 FunOUT.28: Reserved (Don't set)

Name DO1 logic selection Data structure - Data type Uint16
Data range 0~1 Factory setting | 0 | Accessibility RW Related mode - Map YES

When the DO1 function selected for DO is enabled, the output level logic of the hardware DO1 terminal

Set value When the OUT function is valid, the OUT terminal logic

0 Normally open

1 Normally closed
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Name DO2 function selection Data structure Data type | Uintl6
Data range 0~31 Factory setting 1 Accessibility RW Related mode Map YES
Name DO2 logic selection Data structure Data type Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map YES
Name DO3 function selection Data structure Data type Uint16
Data range 0~31 Factory setting 2 Accessibility RW Related mode Map YES
Name DO3 logic selection Data structure Data type Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map YES
Name DO4 function selection Data structure Data type Uint16
Data range 0~31 Factory setting 0 Accessibility RW Related mode Map YES
Name DO4 logic selection Data structure Data type Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map YES
Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
Name Reserved (Don't set) Data structure Data type | Uintl6
Datarange | 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
Name IN terminal filter time (unit: ms) Data structure Data type uint16
Data range 0~999 Factory setting 0 Accessibility RW Related mode Map YES
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7.3.4. Position Control Parameters

Name Position control parameters Data structure | ARR | Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 53h Accessibility RO Related mode - Map NO
Name Position command source Data structure - Data type Uint8
Data range 0~5 Factory setting 0 Accessibility RW Related mode - Map YES
When in position control mode, it is used to select the source of position commands. Among them, pulse commands belong to external position
command, while step amount command, multi-segment position command, and internal test position command belong to internal position
command.
Set value Command source Command retrieval method
The upper computer or other pulse generating devices generate position
0 Pulse command
commands, which are input into the servo drive through hardware terminals.
Set the step displacement based on parameters P03.28/P03.29, and trigger
1 Step amount command
step operation with IN function FunIN.13.
Multi-segment  position | Set the multi position operation mode based on P09 parameters, and trigger
2
command multi position operation through the IN function FunIN.21.
3 Reserved (Don't set) -
4 Reserved (Don't set) -
5 Reserved (Don't set) -

Name

Position command average filter time (unit: 0.1ms)

Data structure

Data type

Uint8

Data range

0~1280

Factory setting 0

Accessibility

RW

Related mode

Map

YES

Set the average filtering time constant for the position instruction (encoder unit). This feature has no impact on the total number of location

commands. If the Set value is too large, it will increase the latency of the response, and the filtering time constant should be set according to the

actual situation.

Name

Position command low-pass filter time (unit: 0.1ms)

Data structure

Data type

Uint8

Data range

0~65535

Factory setting 0

Accessibility

RW

Related mode

Map

YES

Set the first-order low-pass filtering time constant for the position instruction (encoder unit). This feature has no impact on the total number of

location commands. If the Set value is too large, it will increase the latency of the response, and the filtering time constant should be set according

to the actual situation.
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Name Reserved (Don't set) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RO Related mode Map NO
Name Position window unit setting Data structure Data type | Uintl6
0: Encoder unit Factory
Data range 1 Accessibility RW Related mode Map NO
1: Command unit setting
Name Position deviation clearing mode Data structure Data type | Uintl6
Data range 0~2 Factory setting 0 Accessibility RW Related mode Map NO
Set value Position deviation clearing mode
0 Servo OFF and fault
1 Servo fault
2 DI input terminal
Name Number of step running pulses (unit: pulse) Data structure Data type Uint16
Factory
Data range -32768~32767 10000 | Accessibility RW Related mode Map NO
setting
Name Homing control Data structure Data type Uint16
Data range 0~7 Factory setting 0 Accessibility RW Related mode Map NO
Set the homing control mode and trigger signal source.
Set value | Homing control mode
0 Disable homing
6 The present position is used as the home
Name The present position is used as the home (unit: ms) Data structure Data type Uint16
Data range 0~65535 Factory setting | 1000 | Accessibility RW Related mode Map NO
Name Absolute multi-turn offset Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map NO
Name Absolute zero offset Data structure Data type Int64
Data Factory
—20~ 2% —1) 0 Accessibility RW Related mode Map NO
range setting
Name Absolute rotation mode mechanical gear ratio numerator Data structure Data type uint16
Data range 0~65535 Factory setting 1 Accessibility RW Related mode Map NO
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Name Absolute rotation mode mechanical gear ratio denominator Data structure - Data type Uint16
Data range 0~65535 Factory setting 1 Accessibility RW Related mode - Map NO
Name Absolute rotation mode mechanical gear ratio denominator Data structure - Data type Int64
Factory
Datarange | 0~(2% —1) 1 Accessibility RW Related mode - Map NO
setting
Name Reserved (Don't set) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Position out of tolerance threshold source Data structure - Data type Uint16
Data range 0~1 Factory setting | 0 | Accessibility RW Related mode - Map NO

Set value Position out of tolerance threshold mode

0 Encoder Eeprom
1 drive Eeprom
Name Internal tralectory actual position source Data structure - Data type Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Set value Internal tralectory actual position source
0 Shaft actual position
1 Shaft command position
Name Absolute position mode actual position mode Data structure - Data type Uint16
Data range 0~2 Factory setting 0 Accessibility RW Related mode - Map NO
Set value Absolute position mode actual position mode
0 The actual position is within the positive/negative upper limit
1 The actual position is within O to the positive upper limit
2 32-bit continuous accumulation
Name Shaft command position monitoring Data structure - Data type Uint16
Data -2147483648
Factory setting 0 Accessibility RO Related mode - Map NO
range ~2147483647
Name Absolute rotation mode position upper limit Data structure - Datatype | Uintl6
Data
0~ (2% —-1) Factory setting 0 Accessibility RO Related mode - Map NO
range
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7.3.5. Speed Control Parameters

Name Speed control parameters Data structure | ARR | Datatype | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value

Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 63h Accessibility RO Related mode - Map NO

Name Jog speed (unit: rpm) Data structure - Data type | Uint1l6
Data range 0~6000 Factory setting 100 Accessibility RW Related mode - Map YES

Set the jog operation speed command value when using the servo drive button jog function. To use the servo drive button jog function, please set

the servo enable to OFF state. Its acceleration time constant and deceleration time constant are set by P04.05 and P04.06.

Name Acceleration time constant (unit: ms) Data structure - Data type Uint16
Data range 0~65535 Factory setting 100 Accessibility RW Related mode - Map YES
The time for the motor speed to change from Orpm to 1000rpm uniformly.
Name Deceleration time constant (unit: ms) Data structure - Data type Uint16
Data range 0~65535 Factory setting 100 Accessibility RW Related mode - Map YES
The time for the motor speed to change from 1000rpm to Orpm uniformly.
Name Zero clamp speed (unit: rpm) Data structure - Data type Uint16
Data range 0~65535 Factory setting 10 Accessibility RW Related mode - Map YES

The speed threshold at which the zero speed clamp operation can only take effect when the actual motor speed is set below the set value.

* Note: When the upper computer provides a zero speed clamp signal and the actual motor speed is lower than the set value, the motor

clamp is in the current position.

Name Motor rotation speed (unit: rpm) Data structure - Data type Uint8
Data range 0~6000 Factory setting 10 Accessibility RW Related mode - Map NO

Name Motor speed consistent width threshold (unit: rpm) Data structure - Data type uint8
Data range 0~500 Factory setting 10 Accessibility RW Related mode - Map NO
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Name

Speed reached threshold (unit: rpm)

Data structure

Data type

Uint16

Data range

0~6000

Factory setting | 1000 | Accessibility

RW

Related mode

Map

YES

the speed arrival signal is not affected by the operating status and control mode of the drive.

When the absolute value of the actual speed of the filtered servo motor exceeds the threshold set in P04.10, it is considered that the actual speed
of the servo motor has reached the expected value, and the servo drive can output a speed arrival signal at this time. On the contrary, if the

absolute value of the actual speed of the filtered servo motor is not greater than this value, the speed arrival signal is invalid. The determination of

Name Zero speed state threshold (unit: rpm) Data structure Data type Uint8
Data range 1~6000 Factory setting 10 Accessibility RW Related mode Map NO
Name Maximum speed limit (unit: rpm) Data structure Data type Uint8
Data range 0~6000 Factory setting 5000 Accessibility RW Related mode Map NO
Name Forward speed limit (unit: rpm) Data structure Data type Uint8
Data range 0~6000 Factory setting 5000 Accessibility RW Related mode Map NO
Name Reverse speed limit (unit: rpm) Data structure Data type Uint8
Data range 0~6000 Factory setting 5000 Accessibility RW Related mode Map NO
Name Speed feedforward selection Data structure Data type Uint16
Data range 0~3 Factory setting 1 Accessibility RW Related mode Map YES
Set the speed feedforward selection mode:
Set value | Speed feedforward selection mode
0 No speed feedforward
1 Internal speed feedforward
2 All input as speed feedforward
3 Al2 input as speed feedforward
Name Speed state filter time (unit: ms) Data structure Data type Uint8
Data range 0~5000 Factory setting 10 Accessibility RW Related mode Map NO
Name Speed display filter time (unit: ms) Data structure Data type uint8
Data range 0~5000 Factory setting 50 Accessibility RW Related mode Map NO
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Name Communication given speed (unit:: 0.001rpm) Data structure - Data type Uint8
-9000000 Factory
Data range 0 Accessibility RW Related mode - Map NO
~9000000 setting
Name Encoder data length error counter Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder data null error counter Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder data check error counter Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder count error counter Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder real-time error times Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder real-time error times Data structure - Data type Uint16
Data range 0~99 Factory setting 10 Accessibility RW Related mode - Map NO
Name Encoder receive command error times Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 0 invalid data frame count Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 0 receives error count Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 1 invalid data frame count Data structure - Data type | Uintl6
Data range - Factory setting - Accessibility RO Related mode - Map NO
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Name ECAT port 1 receives error count Data structure - Data type | Uintl6
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 0 forwards error count Data structure - Data type | Uintl6
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 1 forwards error count Data structure - Data type | Uint1l6
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT handles the error count Data structure - Data type | Uint1l6
Data range - Factory setting - Accessibility RO Related mode - Map NO
ECAT MCU and ECAT chip interface PDI communication error
Name Data structure - Data type | Uintl6
count
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 0 link loss count Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT port 1 link loss count Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder position during power failure after calculation Data structure - Data type Int64
Factory
Data range | 0~ (2% —1) 0 Accessibility RO Related mode - Map NO
setting
Name Initial encoder position Data structure - Data type | Uintl6
Factory
Data range | 0~ (2% —1) 0 Accessibility RO Related mode - Map NO
setting
Name Absolute rotation mode position upper limit Data structure - Data type | Uintl6
Factory
Data range | 0~ (2% —1) 0 Accessibility RO Related mode - Map NO
setting
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7.3.6. Torque Control Parameters

Name Torque control parameters Data structure | ARR | Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 3Dh Accessibility RO Related mode - Map NO
Name Torque limit source Data structure - Data type Uint16
Data range 0~4 Factory setting 2 Accessibility RW Related mode - Map YES
Set torque limit source mode:
Set value Torque limit source mode
0 Internal torque limit
1 Internal/external torque limit
2 ECAT control (0x6072 and the smaller of OXx60E0/0x60E1)
3 ECAT control (0x6072 and the smaller of 0X60E0/0x60E1 or to smaller values of external torque)
4 ECAT control (internal toraue limit and 0x6072 or to the smaller of 0X60E0/OX60E1)
Name Forward internal torque limit (unit: 0.1%) Data structure - Data type Uint16
Data range 0~3000 Factory setting 3000 | Accessibility RW Related mode - Map YES
Name Reverse internal torque limit (unit: 0.1%) Data structure - Data type Uint16
Data range 0~3000 Factory setting 3000 Accessibility RW Related mode - Map YES
Name Forward external torque limit (unit: 0.1%) Data structure - Data type | Uintl6
Data range 0~3000 Factory setting 3000 Accessibility RW Related mode - Map YES
Name Reverse external torque limit (unit: 0.1%) Data structure - Data type Uint16
Data range 0~3000 Factory setting | 3000 | Accessibility RW Related mode - Map YES
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Name Torque mode speed limit source Data structure Data type | Uintl6
Data range 0~2 Factory setting 1 Accessibility RW Related mode Map YES
Set the speed limit source for torque mode:
Set value Torque mode speed limit source
0 Internal speed limit
1 ECAT uses the 0x607F limit
2 Select internal speed limit by DI
Name Torque mode forward internal speed limit (unit: rpm) Data structure Data type Uint16
Data range 0~3000 Factory setting 1000 | Accessibility RW Related mode Map YES
Name Torque mode reverse internal speed limit (unit: rpm) Data structure Data type Uint16
Data range 0~3000 Factory setting 1000 Accessibility RW Related mode Map YES
Name Torque reaches output reference value (unit: 0.1%) Data structure Data type Uint16
Data range 0~3000 Factory setting 0 Accessibility RW Related mode Map YES
Name Torque reaches output effective value (unit: 0.1%) Data structure Data type Uint16
Data range 0~3000 Factory setting 300 Accessibility RW Related mode Map YES
Name Torque reaches output invalid value (unit: 0.1%) Data structure Data type Uint16
Data range 0~3000 Factory setting 200 Accessibility RW Related mode Map YES
Name Communication given torque (unit: 0.001%) Data structure Data type Uint16
Factory
Data range | -300000~300000 0 Accessibility RW Related mode Map YES
setting
Name Torque feedforward selection Data structure Data type | Uintl6
0: No torque
feedforward
Data Factory
1: Internal torque 1 Accessibility RW Related mode Map YES
range setting
feedforward
2: ECAT control
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Name Reserved (Don't set) Data structure - Data type | Uintl6
Datarange | 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type Uint16
Datarange | 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type Uint16
Datarange | 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO
Name Torque command filter time constant 1 (unit: 0.01ms) Data structure - Data type Uint16
Data range 0~3000 Factory setting 80 Accessibility RW Related mode - Map NO
Name Torque command filter time constant 2 (unit: 0.01ms) Data structure - Data type Uint16
Data range 0~3000 Factory setting 80 Accessibility RW Related mode - Map NO
Name Emergency stop torque (unit: 0.1%) Data structure - Data type Uint16
Data range 0~3000 Factory setting | 1000 | Accessibility RW Related mode - Map NO

Name Reserved (Don't set) Data structure - Data type Uint16

Data range | 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO

Name Reserved (Don't set) Data structure - Data type Uint16

Data range | 0~65535 Factory setting 0 Accessibility RO Related mode - Map NO

Name Current Pl parameter source Data structure - Data type Uint16
Data 0: Encoder Eeprom Factory
0 Accessibility RW Related mode - Map NO
range 1: drive Eeprom setting
Name Torque feedback filter time constant 1 (unit: 0.01ms) Data structure - Data type Uint16
Data range | 0~3000 Factory setting 80 Accessibility RW Related mode - Map NO
Name Torque feedback filter time constant 2 (unit: 0.01ms) Data structure - Data type Uint16
Data range 0~3000 Factory setting 80 Accessibility RW Related mode - Map NO
Name Motor actual torque (unit: 0.01Nm) Data structure - Data type | Uintl6
Data range - Factory setting 0 Accessibility RO Related mode - Map NO

125



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

7.3.7. Gain Parameters

Name Gain parameters Data structure | ARR Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 52h Accessibility RO Related mode - Map NO
Name Speed loop gain (unit: 0.1Hz) Data structure - Data type | Uint1l6
Data range | 1~50000 Factory setting 250 Accessibility RW Related mode - Map YES
Name Speed loop integration time (unit: 0.01ms) Data structure - Data type | Uintl6
Data range | 15~51200 | Factory setting 3183 Accessibility RW Related mode - Map YES
Name Position loop gain (unit: 0.1Hz) Data structure - Data type | Uintl6
Data range | 0~50000 Factory setting 400 Accessibility RW Related mode - Map YES
Name Speed loop gain 2 (unit: 0.1Hz) Data structure - Data type | Uintl6
Data range | 1~50000 Factory setting 400 Accessibility RW Related mode - Map YES
Name Speed loop integration time 2 (unit: 0.01ms) Data structure - Data type Uint16
Data range | 15~51200 | Factory setting 2000 Accessibility RW Related mode - Map YES
Name Position loop gain 2 (unit: 0.1Hz) Data structure - Data type Uint16
Data range | 0~50000 | Factory setting 640 Accessibility RW Related mode - Map YES
Name Speed loop gain 3 (unit: 0.1Hz) Data structure - Data type Uint16
Data range 1~50000 | Factory setting 400 Accessibility RW Related mode - Map YES
Name Speed loop integration time 3 (unit: 0.01ms) Data structure - Data type Uint16
Datarange | 15~51200 | Factory setting | 2000 | Accessibility RW Related mode - Map YES
Name Position loop gain 3 (unit: 0.1Hz) Data structure - Data type uint16
Data range 0~50000 Factory setting 640 Accessibility RW Related mode - Map YES
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Name Current Pl selection Data structure - Data type | Uintl6
0: Pl group 1
Data range Factory setting 0 Accessibility RW Related mode - Map YES
1: Pl group 2
Name Load inertia ratio (unit: 1%) Data structure - Data type | Uintl6
Data range 0~12000 Factory setting 100 Accessibility RW Related mode - Map YES
Name Speed feedforward filter time (unit: 0.01ms) Data structure - Data type Uint16
Data range 0~6400 Factory setting 50 Accessibility RW Related mode - Map YES
Name Speed feedforward gain (unit: 1%) Data structure - Data type Uint16
Data range 0~1000 Factory setting 0 Accessibility RW Related mode - Map YES
Name Torque feedforward filter time (unit: 0.01ms) Data structure - Data type Uint16
Data range 0~6400 Factory setting 50 Accessibility RW Related mode - Map YES
Name Torque feedforward gain (unit: 1%) Data structure - Data type | Uintl6
Data range 0~1000 Factory setting 0 Accessibility RW Related mode - Map YES
Name Speed feedback source Data structure - Data type | Uintl6
0: No filtering Factory
Data range 0 Accessibility RW Related mode - Map YES
1: After filtering setting
Name Speed feedback smoothing filtering Data structure - Data type | Uintl6
Data range 0~4 Factory setting 0 Accessibility RW Related mode - Map YES
Set value Function
0 No filtering
1 2 times of smooth filtering
2 4 times of smooth filtering
3 8 times of smooth filtering
4 16 times of smooth filtering
Name Speed feedback low-pass filter cut-off frequency (unit: 1Hz) Data structure - Data type | Uintl6
Datarange | 100~4000 | Factory setting | 4000 | Accessibility RW Related mode - Map YES
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Name Speed PDFF control kref (unit: 1%) Data structure - Data type Uint16
Data range 0~1000 Factory setting | 1000 | Accessibility RW Related mode - Map YES
Name Speed PDFF control Kfdb (unit: 1%) Data structure - Data type Uint16
Data range 0~1000 Factory setting 0 Accessibility RW Related mode - Map YES
Name 2nd gain mode Data structure - Data type Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map YES
Set value Function
0 1st gain fixed
1 1st and 2nd gain switching
Name Gain switching condition Data structure - Data type Uint16
Data range 0~11 Factory setting 0 Accessibility RW Related mode - Map YES
Set value Function
0 1st gain fixed
1 Gain switching with input IN signal
2 Torque command
3 Speed command
4 Speed command change rate
5 Speed command high and low speed thresholds
6 Position deviation
7 With position command
8 Positioning incomplete
9 Actual speed
10 With position command and actual speed
11 With position command and actual speed mode 2
Name Gain switching delay time (unit: 0.1ms) Data structure - Data type Uint16
Data range 0~50000 Factory setting 50 Accessibility RW Related mode - Map YES
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Name Gain switching level Data structure Data type Uint16
Data range 0~50000 Factory setting 50 Accessibility RW Related mode Map YES
Name Gain switching hysteresis Data structure Data type Uint16
Data range 0~50000 Factory setting 30 Accessibility RW Related mode Map YES
Name Position gain switching ramp time (unit: 0.1ms) Data structure Data type Uint16
Data range 0~50000 Factory setting 30 Accessibility RW Related mode Map YES
Name 3rd gain switching delay time (unit: 0.1ms) Data structure Data type Uint16
Data range 0~65535 Factory setting 30 Accessibility RW Related mode Map YES
Name Current gain switching delay time (unit: 0.1ms) Data structure Data type Uint16
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map YES
* Note: When the value of this parameter is set to 0, the current gain is not switched.
Name D-axis current proportional gain 1 Data structure Data type Uint16
Data range 0~65535 Factory setting 180 Accessibility RW Related mode Map YES
Name D-axis current integral gain 1 Data structure Data type Uint16
Data range 0~65535 Factory setting 200 Accessibility RW Related mode Map YES
Name D-axis BEMF compensation coefficient Data structure Data type Uint16
Data range 0~65535 Factory setting 600 Accessibility RW Related mode Map YES
Name Q-axis current proportional gain 1 Data structure Data type | Uint1l6
Data range 0~65535 Factory setting 180 Accessibility RW Related mode Map YES
Name Q-axis current integral gain 1 Data structure Data type Uint16
Datarange | 0~65535 | Factory setting 200 Accessibility RW Related mode Map NO
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Name Q-axis BEMF compensation coefficient Data structure - Data type | Uintl6
Datarange | 0~65535 Factory setting | 1000 Accessibility RW Related mode - Map YES
Name D-axis current proportional gain 2 Data structure - Data type | Uintl6
Data range | 0~65535 | Factory setting 180 Accessibility RW Related mode - Map YES
Name D-axis current integral gain 2 Data structure - Data type | Uint1l6
Datarange | 0~65535 Factory setting 200 Accessibility RW Related mode - Map YES
Name Q-axis current proportional gain 2 Data structure - Data type | Uintl6
Data range | 0~65535 Factory setting 180 Accessibility RW Related mode - Map YES
Name Q-axis current integral gain 2 Data structure - Data type Uint16
Data range 0~65535 Factory setting 200 Accessibility RW Related mode - Map YES
Name Flux-weakening control coefficient (unit: 0.1%) Data structure - Data type Uint16
Data range 0~2250 Factory setting 2250 Accessibility RW Related mode - Map YES
Name Flux-weakening control single increment (unit: 0.1%) Data structure - Data type Uint16
Data range 0~3000 Factory setting 10 Accessibility RW Related mode - Map YES
Name Flux-weakening control single reduction (unit: 0.1%) Data structure - Data type | Uintl6
Data range 0~3000 Factory setting 50 Accessibility RW Related mode - Map YES
Name Flux-weakening control performs frequency division coefficient Data structure - Data type | Uintl6
Datarange | 0~65535 Factory setting 10 Accessibility RW Related mode - Map YES
Name Vd output limit (unit: 0.1%) Data structure - Data type | Uintl6
Data range | 350~1000 | Factory setting 707 Accessibility RW Related mode - Map YES
Name Weak magnetic voltage reference coefficient (unit: 1%) Data structure - Data type | Uintl6
Data range 75~100 Factory setting 90 Accessibility RW Related mode - Map YES
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7.3.8. Auto-tunning Parameters

Name Auto-tunning parameters Data structure ARR Data type | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 21h Accessibility RO Related mode - Map NO
Name Auto-tunning mode Data structure - Data type | Uintl6
Data range 0~8 Factory setting 0 Accessibility RW Related mode - Map YES
Set value Function
0 Invalid
1 Standard stiffness table mode
2 Positioning mode
Name Stiffness table level setting Data structure - Data type | Uintl6
Data range 0~31 Factory setting 12 Accessibility RW Related mode - Map YES
€@ The larger the value, the higher the rigidity. Excessive rigidity can generate vibration noise.
Name Offline inertia auto-tuning mode Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map YES
Name Maximum speed of inertia auto-tuning (unit: rpm) Data structure - Data type Uint16
Data range 100~1000 | Factory setting 500 Accessibility RW Related mode - Map YES
Name Acceleration time of inertia auto-tuning (unit: ms) Data structure - Data type Uint16
Data range 20~800 Factory setting 125 Accessibility RW Related mode - Map YES
Name Inertia auto-tuning interval (unit: ms) Data structure - Data type Uint16
Data range | 50~10000 | Factory setting | 1000 | Accessibility RW Related mode - Map YES
Name Number of motor revolutions per inertia auto-tuning (unit: 0.1 turns) Data structure - Data type | Uintl6
Data range - Factory setting - Accessibility RO Related mode - Map YES
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Name Adaptive notch mode selection Data structure Data type | Uintl6
Data range 0~4 Factory setting 0 Accessibility RW Related mode Map YES
Set value Function
0 Disable adaptive notch
1 Adaptive notch setting Group 3
2 Adaptive notch setting Group 3/4
4 Restore default notch settings
Name Frequency of the 1st notch (unit: 1Hz) Data structure Data type Uint16
Data range | 50~4000 | Factory setting 4000 Accessibility RW Related mode Map YES
Name Width level of the 1st notch Data structure Data type Uint16
Data range 0~20 Factory setting 2 Accessibility RW Related mode Map YES
Name Depth level of the 1st notch Data structure Data type | Uintl6
Data range 0~99 Factory setting 0 Accessibility RW Related mode Map YES
Name Frequency of the 2th notch (unit: 1Hz) Data structure Data type Uint16
Data range 50~4000 | Factory setting 4000 Accessibility RW Related mode Map YES
Name Width level of the 2th notch Data structure Data type Uint16
Data range 0~20 Factory setting 2 Accessibility RW Related mode Map YES
Name Depth level of the 2nd notch Data structure Data type Uint16
Data range 0~99 Factory setting 0 Accessibility RW Related mode Map YES
Name Frequency of the 3rd notch (unit: 1Hz) Data structure Data type Uint16
Datarange | 50~4000 | Factory setting 4000 Accessibility RW Related mode Map YES
Name Width level of the 3rd notch Data structure Data type | Uintl6
Data range 0~20 Factory setting 2 Accessibility RW Related mode Map YES
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Name Depth level of the 3rd notch Data structure Data type | Uintl6
Data range 0~99 Factory setting 0 Accessibility RW Related mode Map YES
Name Frequency of the 4th notch (unit: 1Hz) Data structure Data type Uint16
Data range | 50~4000 | Factory setting 4000 Accessibility RW Related mode Map YES
Name Width level of the 4th notch Data structure Data type | Uint16
Data range 0~20 Factory setting 2 Accessibility RW Related mode Map YES
Name Depth level of the 4th notch Data structure Data type | Uintl6
Data range 0~99 Factory setting 0 Accessibility RW Related mode Map YES
Name Disturbance compensation gain (unit: 0.1%) Data structure Data type Uint16
Data range | -1000~1000 | Factory setting 0 Accessibility RW Related mode Map YES
Name Disturbance observer filter tme (unit: 0.01ms) Data structure Data type Uint16
Data range 0~2500 Factory setting 50 Accessibility RW Related mode Map YES
Name Gravity compensation value (unit: 0.1%) Data structure Data type | Uintl6
Data range | -1000~1000 | Factory setting 0 Accessibility RW Related mode Map YES
Name Forward friction compensation value (unit: 0.1%) Data structure Data type | Uintl6
Data range | -1000~1000 | Factory setting 0 Accessibility RW Related mode Map YES
Name Reverse friction compensation value (unit: 0.1%) Data structure Data type Uint16
Datarange | -1000~1000 | Factory setting 0 Accessibility RW Related mode Map YES
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7.3.9. Auxiliary Parameters

Name Auxiliary parameters Data structure ARR Data type | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 1Fh Accessibility RO Related mode - Map NO
Name Parameters initialization Data structure - Data type | Uint16
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Set value Function
0 No effect
1 Reset
2 Clear fault log
Name Absolute encoder reset Data structure - Data type | Uintl6
Data range 0~2 Factory setting 0 Accessibility RW Related mode - Map NO
Set value Function
0 No effect
1 Clear encoder fault
2 Clear encoder fault and multi-turn value
Name Communication encoder storage operation Data structure - Data type | Uintl6
Data range 0~3 Factory setting 0 Accessibility RW Related mode - Map NO
Set value Function
0 No effect
1 Write encoder data
2 Read encoder data
3 Read-write operation fault display
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Name Software reset DSP Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Fault reset Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Emergency stop Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name JOG running Data structure Data type Uint8
Datarange | 0~65535 Factory setting 0 Accessibility RW Related mode Map NO
Name Offline inertia auto-tuning Data structure Data type Uint8
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode Map NO
Name Al zero drift correction Data structure Data type Uint16
Data range 0~2 Factory setting 0 Accessibility RW Related mode Map NO
Set value Function
0 No effect
1 Al1 zero drift correction
2 Al2 zero drift correction
Name DI/DO port force function Data structure Data type Uint8
Data range | 0~65535 Factory setting 0 Accessibility RW Related mode Map NO
Name Reserved Data structure Data type Uint8
Datarange | 0~65535 Factory setting 0 Accessibility RW Related mode Map NO
Name Reserved Data structure Data type uint8
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode Map NO
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Name Reserved Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Enable torque Pl auto-tuning Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Torque Pl auto-tuning mode Data structure Data type Uint8
0: Pl tuning 1 Factory
Data range 0 Accessibility RW Related mode Map NO
1:PI tuning 2 setting
Name Torque Pl auto-tuning torque (unit: 0.1%) Data structure Data type Uint8
Data range 0~3000 Factory setting 200 Accessibility RW Related mode Map NO
Name Disable heartbeat function Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Reserved Data structure Data type Uint8
Data range 0~1 Factory setting 0 Accessibility RW Related mode Map NO
Name Debug command (manufacturer reserved) Data structure Data type Uint8
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode Map NO
Name Debug data (manufacturer reserved) Data structure Data type Uint8
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode Map NO
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7.3.10. Monitor Parameters

Name Monitor parameters Data structure | ARR | Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 61h Accessibility RO Related mode - Map NO
Name Servo running status Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Motor actual speed (unit: rpm) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Display the actual speed of the servo motor, rounded to the nearest integer, with an accuracy of 1rpm.
Name Speed command (unit: rpm) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Display the current speed command value of the servo drive, rounded to the nearest integer, with an accuracy of 1rpm.
Name Motor torque (unit: 0.1%) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Display the actual torque of the servo motor, with 100% corresponding to 1 times the rated torque of the motor.
Name Torque command (unit: 0.1%) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Display the current torque command value of the servo drive, with 100% corresponding to 1 times the rated torque of the motor.
Name Average load ratio (unit: 0.1%) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
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Name Position command (unit: command pulse) Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

In position control mode, during servo operation, count and display the number of position commands that have not been multiplied by the
electronic gear ratio. P13.07 and P13.08 are combined to form a 32-bit value, where P13.07 is the low 16-bit value and P13.08 is the high 16-bit

value. P13.07 will be used to represent the 32-bit parameter in the future.

Name Actual position (unit: command pulse) Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

In position control mode, during servo operation, count and display the number of position commands that have not been multiplied by the
electronic gear ratio. P13.09 and P13.10 are combined to form a 32-bit value, where P13.09 is the low 16-bit value and P13.10 is the high 16-bit

value. P13.09 will be used to represent the 32-bit parameter in the future.

Name Position feedback counter (unit: encoder pulse) Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

Used to count the number of encoder feedback pulses since the last reset. P13.11 and P13.12 are combined to form a 32-bit value, where P13.11

is the low 16-bit value and P13.12 is the high 16-bit value. Use P13.11 to represent the 32-bit parameter in the future.

Name Position error (unit: command pulse) Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

In position control mode, calculate and display the deviation value of position commands. P13.13 and P13.14 are combined to form a 32-bit

value, where P13.13 is the low 16-bit value and P13.14 is the high 16-bit value. Use P13.13 to represent the 32-bit parameter in the future.

Name Position error (unit: encoder pulse) Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

In position control mode, calculate and display the position deviation value of the electronic gear after multiplication. P13.15 and P13.16 are
combined to form a 32-bit value, where P13.15 is the low 16-bit value and P13.16 is the high 16-bit value. Use P13.15 to represent the 32-bit

parameter in the future.

Name Pulse command speed Data structure - Data type Uint16

Data range - Factory setting - Accessibility RO Related mode - Map NO

Display the speed value corresponding to the position instruction of a single position control cycle of the drive.
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Name Input signal monitoring Data structure - Data type uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Output signal monitoring Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Mechanical angle Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Display the current mechanical angle of the motor (encoder unit), where 0 corresponds to a mechanical angle of 0.

Name Electrical angle (unit: 0.1° ) Data structure - Data type Uint16
Data range Factory setting Accessibility RO Related mode Map NO
Display the current electrical angle of the motor, P13.22 = (P13.21 + Encoder pulse count) x 360°.
Name Bus voltage (unit: 0.1V) Data structure Data type Uint16
Data range Factory setting Accessibility | RO Related mode Map NO
Name Encoder single-turn value Data structure Data type Uint16
Data range Factory setting Accessibility | RO Related mode Map NO
Name Encoder multi-turn value (unit: revolutions) Data structure Data type Uint16
Data range Factory setting Accessibility RO Related mode Map NO
Name All voltage (unit: 0.01V) Data structure Data type Uint16
Data range Factory setting Accessibility RO Related mode Map NO
Name Actual position (unit: command pulse) Data structure Data type Uint16
Data range Factory setting Accessibility RO Related mode Map NO
Name Total servo running time (unit: 0.1s) Data structure Data type uint16
Data range Factory setting Accessibility RO Related mode Map NO
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Name Al2 voltage (unit: 0.01V) Data structure Data type uint16
Data range - Factory setting Accessibility | RO Related mode Map NO
Name History fault selection Data structure Data type Uint16
Data range 0~9 Factory setting Accessibility | RW Related mode Map NO
Name Fault code of the selected fault Data structure Data type Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name U-phase current upon occurrence of the selected fault (unit: 0.01A) Data structure Data type | Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name V-phase current upon occurrence of the selected fault (unit: 0.01A) Data structure Data type | Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name Input status upon occurrence of the selected fault Data structure Data type Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name Output status upon occurrence of the selected fault Data structure Data type Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name Bus voltage upon occurrence of the selected fault (unit: V) Data structure Data type Uint16
Data range - Factory setting Accessibility | RO Related mode Map NO
Name Motor speed upon occurrence of the selected fault (unit: rpm) Data structure Data type Uint16
Data range - Factory setting Accessibility | RO Related mode Map NO
Name Running time upon occurrence of the selected fault (unit: 0.1s) Data structure Data type Uint16
Data range - Factory setting Accessibility RO Related mode Map NO
Name Abnormal group No. Data structure Data type uint16
Data range - Factory setting Accessibility RO Related mode Map NO
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Absolute rotation mode mechanical single-turn position
Name Data structure - Data type Uint16
(unit: command unit)

Name Abnormal intra-group offset Data structure - Data type uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Internal fault code Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Real-time pulse counter (unit: command pulse) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Internal fault code of the selected fault Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Encoder real-time position (unit: encoder pulse) Data structure - Data type Int64
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Real-time mechanical position (unit: encoder pulse) Data structure - Data type Int64
Data range - Factory setting - Accessibility RO Related mode - Map NO
Absolute rotation mode mechanical single-turn position
Name Data structure - Data type Int64
(unit: encoder unit)
Data range - Factory setting - Accessibility RO Related mode - Map NO
. Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Motor actual speed (unit: 0.1rpm) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Cycle running cycle Data structure - Data type uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO

141



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Name Cycle running time Data structure - Data type uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Speed loop running time Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Position loop running time Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name D-axis given torque (unit: 0.1%) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name D-axis feedback torque (unit: 0.1%) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Deviation value at ECAT synchronous deviation alarm
Name Data structure - Data type Uint16
(unit: Lus)
288
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT synchronous deviation compensation excessive count Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT synchronous deviation real-time value (unit: Z%us) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Maximum value of ECAT synchronous deviation (unit: %us) Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Status flag Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name Status flag Data structure - Data type uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
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7.3.11. Communication Parameters

Name Communication parameters Data structure | ARR | Datatype | Uintl6
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name Maximum subindex number Data structure - Data type Uint8
Data range - Factory setting 37h Accessibility RO Related mode - Map NO
Name ECAT station address Data structure - Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map NO
Name ECAT station alias display Data structure - Data type Uint16
Data range 0~65535 | Factory setting 0 Accessibility RO Related mode - Map NO
Name ECAT station alias setting Data structure - Data type Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name EEPROM operation mode Data structure - Data type Uint16
Data range 0~7 Factory setting 0 Accessibility RW Related mode - Map NO
EEPROM operation mode selection:
Set value EEPROM operation mode
0 Communication modification parameters are not saved to eeprom
1 Modbus communication modification parameters are saved to eeprom
2 ECAT madification factory parameters are saved to eeprom
3 Modbus and ECAT modification factory parameters are saved to eeprom
4 ECAT modification CIA402 parameters are saved to eeprom
5 Modbus and ECAT modification CIA402 parameters are saved to eeprom
6 ECAT madification factory and CIA402 parameters are saved to eeprom
7 Modbus and ECAT modification parameters are saved to eeprom
Name Reserved (Don't set) Data structure - Datatype | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RO Related mode - Map NO
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Name Modbus response delay Data structure - Data type Uint16
Data range 0~5000 Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type Uint16
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uint1l6
Data range 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Enable virtual DI Data structure - Data type | Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Virtual DI default initial value Data structure - Data type | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Enable virtual DO Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT synchronism deviation fault threshold Data structure - Data type | Uint16
Data range 0~5000 Factory setting 3000 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
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Name Reserved (Don't set) Data structure - Data type | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Datatype | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Datatype | Uintl6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uint1l6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Reserved (Don't set) Data structure - Data type | Uint1l6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT synchronization enable delay time (unit: ms) Data structure - Data type | Uintl6
Data range 0~5000 Factory setting 3500 Accessibility RW Related mode - Map NO
Name Reinitialize USB Data structure - Data type | Uint16
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT status Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT AL status Data structure - Data type | Uintl6
Data range 0~1 Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT PHY operation command Data structure - Data type | Uintl6
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Set value ECAT PHY operation command
0 No effect
100 Read PHY register
200 Write PHY register
300 Restore ECAT default eeprom
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Name ECAT PHY address Data structure - Data type | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT PHY register address Data structure - Data type | Uint16
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT PHY register value Data structure - Data type | Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT PHY power-on initialization address Data structure - Data type | Uint1l6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name Prohibit ECAT synchronous interrupt handling mode Data structure - Data type | Uint1l6
Datarange | 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT interrupt not occurred count Data structure - Datatype | Uintl6
Data range 0~65535 Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT interrupt unread PDO count Data structure - Data type Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT interrupt unoperation PDO count Data structure - Data type Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT interrupt processing completion count Data structure - Data type Uint16
Data range | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
Name ECAT synchronization interrupt deviation large count Data structure - Data type Uint16
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map NO
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7.4. Detailed Explanation of Sub-protocol Definition Parameters
(Group 6000h)

Name

Error code Data structure | VAR | Data type

Uint16

Datarange | 0~65535 | Factory setting - Accessibility RO Related mode ALL Map

TPDO

When the drive encounters an error in the description of the DS402 sub protocol, 603Fh is consistent with the DS402 protocol specifications. The

value of 603Fh is hexadecimal data.

Name Control word Data structure | VAR | Data type Uint16
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode ALL Map RPDO
Set control command:

Bit Name Description

0 Switch on 0: Invalid; 1: effecitive

1 Enable voltage 0: Invalid; 1: effecitive

2 Quick stop 0: Invalid; 1: effecitive

3 Enable operation 0: Invalid; 1: effecitive

4~6 Operation mode specific | Related to servo operation mode
7 For resettable faults and warnings, execute the fault reset function;
Fault reset
Bit7 rising edge is effective; Bit7 remains at 1, all other control commands are invalid

8 Halt Please refer to the object dictionary 605Dh for the pause methods in each mode

9 Operation mode specific | Related to various servo operation modes
10 ReveD5V EtherCAT Undefined

11~15 | Manufacturer-specific Manufacturer customization

* Bit9 does not define a function.

expected state according to the CiA402 state machine switching process. Each command corresponds to a specific state.

* Bit4 to Bit6 are related to various servo modes, please refer to the control commands under different modes.

* Each bit of the control word assigned individually is meaningless and must be combined with other bits to form a certain control command.

* Bit0~Bit3 and Bit7 have the same meaning in each servo mode, and commands must be sent in order to guide the servo drive into the
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Name

Status word

Data structure VAR

Data type

Uint16

Datarange | 0~65535 | Factory setting

0 Accessibility RO Related mode ALL

Map

RPDO

Reflecting the current operation status of the servo drive:

Bit Name Description
0 Ready to switch on 0: Invalid; 1: effecitive
1 Switch on 0: Invalid; 1: effecitive
2 Operation enabled 0: Invalid; 1: effecitive
3 Fault 0: Invalid; 1: effecitive
4 Voltage enabled 0: Invalid; 1: effecitive
5 Quick stop 0: Invalid; 1: effecitive
6 Switch on disabled 0: Invalid; 1: effecitive
7 Waming 0: Invalid; 1: effecitive
8 Manufacturer specific Undefined function
9 Remote 0: Invalid; 1: effecitive (Control word takes effect)
10 Target reach 0: Invalid; 1: effecitive
11 Internal limit active 0: Invalid; 1: effecitive
12~13 | Operation limit active Related to various servo operation modes
14 Manufacturer specific Undefined function
15 Home find 0: Invalid; 1: effecitive

Display value (binary value)

Description

XXXX XXXX XOxx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

XXXX XXXX X01x 0001

Ready to switch on

XXXX XXXX X01x 0011

Switch on

XXXX XXXX X01x 0111

Operation enabled

XXXX XXXX X00x 0111

Quick stop active

XXXX XXXX XOxx 1111

Fault reaction active

XXXX XXXX XOxx 1000

Fault

BitO to Bit9 have the same meaning in each servo mode. After the control word 6040h sends commands in sequence, the servo feedback a

certain state.

Bit12 to Bit13 are related to each servo mode (please refer to the control commands for different modes).

Bit10, Bit11, and Bit15 have the same meaning in each servo mode, and provide feedback on the status of the servo after executing a

certain servo mode.
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Name Quick stop option code Data structure | VAR | Data type Int16
Data range 0~7 Factory setting 2 Accessibility RW | Related mode | ALL Map NO
Name Halt stop option code Data structure | VAR | Data type Int16
Data range 1~3 Factory setting 3 Accessibility | RW | Related mode ALL Map NO
Name Operation mode Data structure | VAR | Data type Int16
Data range 0~10 Factory setting 0 Accessibility RW Related mode ALL Map RPDO
Select servo operation mode:
Set value Servo mode
0/2/5 NA Reserve
1 Profile Position Mode (PP)
3 Profile Velocity Mode (PV)
4 Profile Torque Mode (PT)
6 Homing mode (HM)
7 Interpolation Mode (IP)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)
Name Operation mode display Data structure | VAR | Data type Int16
Data range 0~10 Factory setting 0 Accessibility RO Related mode | ALL Map TPDO
Oath the current operating mode of the servo drive:
Set value Servo mode
0/2/5 NA Reserve
1 Profile Position Mode (PP)
3 Profile Velocity Mode (PV)
4 Profile Torque Mode (PT)
6 Homing mode (HM)
7 Interpolation Mode (IP)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)
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Name Position command (unit: command unit) Data structure VAR Data type Int32

Data range - Factory setting - Accessibility RO Related mode | PP/HM/CSP Map TPDO

Reflect the position command (command unit) that has been input in the servo enabled state.

1

Name Position feedback (unit: encoder unit) Data structure VAR Data type Int32

Data range - Factory setting - Accessibility RO Related mode ALL Map TPDO

Reflect the absolute position of the motor.

H

Name Position feedback (unit: command unit) Data structure VAR Data type Int32

Data range - Factory setting - Accessibility RO Related mode ALL Map TPDO

Reflect real-time user absolute position feedback: Position feedback 6064h x Gear ratio 6091h = Position feedback 6063h.

Name Position deviation fault threshold (unit: command unit) Data structure VAR Data type Uint32
Data Factory | 17-bit: 1310720 Acces PP/HM

0~ (232 -1) RW | Related mode Map RPDO
range setting 23-bit: 83886080 | sibility /ICSP

e

When the absolute value of the position deviation (instruction unit) exceeds 6065h due to setting a threshold for excessive position deviation,

AL.240 occurs (excessive position deviation fault).

* Note: When the set value of 6065h is OXFFFFFFFF, the servo does not monitor excessive position deviation. Please use this function with
caution.

* Note: The parameter needs to be saved by writing 1 to P12.20 through USB serial port or upper computer debugging software when the

motor is not enabled.

Name Position deviation judgment time window (unit: ms) Data structure VAR Data type Uint32
PP/HM
Data range 0~65535 Factory setting 0 Accessibility RW Related mode Map RPDO
ICSP
Name Position window (unit: encoder unit) Data structure VAR Data type Uint32
PP/HM
Data range 0~65535 Factory setting 65 Accessibility RW Related mode Map RPDO
ICSP

Set the threshold for reaching the position. The unit of 6067h can be set through 2006-07h and defaults to the instruction unit.
When the absolute value of the position deviation is within 6067h and the time reaches 6068h, the position is considered valid. In PP/HM/CSP

mode, Bit10=1 for status word 6041.

In PP/HM/CSP mode, this flag is meaningful when the servo enable is active, otherwise it is meaningless.
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Name Position window time (unit: ms) Data structure VAR Data type Uint16
PP/HM
Data range | 0~65535 Factory setting 15 Accessibility RW Related mode Map RPDO
/CSP

Set a time window for determining the arrival of a valid location

has been reached. Bit10=1 in the status word 6041h. When the servo enable is invalid, this flag is meaningless.

When the absolute value of the difference between the user position instruction 6062h and the user's actual position feedback 6064h or the

internal position instruction 60FCh and the position feedback 6063h is within 6067h, and the time reaches 6068h, it is considered that the position

Name Actual speed (unit: command/s) Data structure VAR Data type Int32
Data range - Factory setting - Accessibility RO Related mode ALL Map TPDO
Name Speed windom (unit: rpm) Data structure VAR Data type Uint16
Data range | 0~65535 Factory setting 10 Accessibility | RW | Related mode | PV/CSV Map RPDO

Set the threshold for reaching the speed.

speed has reached the DO Function signal output and is valid.

When the absolute value of the difference between the target speed of 60FFh (converted to motor speed rpm units) and the actual motor speed is

within 606Dh, and the time reaches 606Eh, it is considered that the speed has reached, and Bit10=1 in status word 6041. At the same time, the

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

Data range | 0~65535 Factory setting 0 Accessibility | RW | Related mode | PV/CSV Map RPDO

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

Data range | -5000~5000 0 Accessibility | RW | Related mode | PT/CST Map RPDO
setting

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 the motor.

Name

Maximum torque command limit (unit: 0.1%)

Data structure

VAR

Data type

uint16

Data range

0~5000

Factory setting

5000

Accessibility

RW

Related mode

ALL

Map

RPDO

Set the maximum allowable torque value for the servo. 100.0% corresponds to 1 times the rated torque of the motor.

151




Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Name Internal torque command (unit: 0.1%) Data structure VAR Data type Int16
Factory

Data range | -5000~5000 - Accessibility | RO | Related mode ALL Map TPDO
setting

Display the current value of the internal torque command of the servo while it is in operation. 100.0% corresponds to 1 times the rated torque of

the motor.

Name Actual torque (unit: 0.1%) Data structure VAR Data type Int16
Factory
Data range | -5000~5000 - Accessibility RO Related mode ALL Map TPDO
setting
Display servo internal torque feedback. 100.0% corresponds to 1 times the rated torque of the motor.
Name Target position (unit: command unit) Data structure VAR Data type Int32
-2147483648 Factory
Data range 0 Accessibility RW | Related mode | PP/CSP Map RPDO
~2147483647 setting
Set the servo target position in contour position mode (PP) and periodic synchronous position mode (CSP).
Name Home offset Data structure VAR Data type Int32
-2147483648 Factory
Data range 0 Accessibility | RW | Related mode HM Map RPDO
~2147483647 setting

6041h

Set the origin back to the physical position where the mechanical zero point deviates from the motor origin.

The function of origin bias is to determine the current position of the user after the origin returns to zero based on 60E6h.

Condition for origin bias to take effect: During this power on operation, the origin reset operation has been completed, and Bit15=1 for status word

Name Software absolute position limit Data structure ARR Data type Uint16
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
The maximum number of subindiex for software absolute
Name Data structure - Data type Uint8
position limitation
Data range - Factory setting 2 Accessibility | RO Related mode - Map NO
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Name Minimum soft limit (unit: command unit) Data structure VAR | Data type Int32
Data -2147483648 Factory
0 Accessibility | RW | Related mode ALL Map RPDO
range ~2147483647 setting
Set the minimum value of the soft limit, which refers to the absolute position relative to the mechanical zero point.
Name Maximum soft limit (unit: command unit) Data structure VAR Data type Int32
-2147483648 Factory
Data range 0 Accessibility | RW | Related mode ALL Map RPDO
~2147483647 setting
Set the maximum value of the soft limit, which refers to the absolute position relative to the mechanical zero point.
Name Command polarity setting (unit: command/s) Data structure ARR Data type Uint32
Data range 0~255 Factory setting 0 Accessibility | RW | Related mode ALL Map RPDO
Name Maximum speed limit (unit: command/s) Data structure ARR Data type Uint32
Datarange | 0~(2%2 —1) | Factory setting 0 Accessibility | RW | Related mode ALL Map RPDO
Name Profile speed (unit: command/s) Data structure ARR Data type Uint32
Datarange | 0~(232—1) | Factory setting 0 Accessibility | RW | Related mode PP Map RPDO
Set the uniform running speed of the displacement command for this segment in profile position mode.
Name Profile acceleration (unit: command/s2) Data structure VAR Data type Uint32
Factory
Datarange | 1~(2%2—1) 131072 | Accessibility | RW | Related mode PP/PV Map RPDO
setting
Set acceleration in profile position mode and profile velocity mode.
Name Profile deceleration (unit: command/s2) Data structure VAR Data type Uint32
Factory PP/PVIC
Datarange | 1~(2%%2-1) 131072 | Accessibility | RW | Related mode Map RPDO
setting SP/CSV
Set deceleration in profile position mode and profile velocity mode.
Name Quick stop deceleration (unit: 0.1%/s2) Data structure VAR Data type | Uint32
Factory PP/PVICS
Datarange | 1~(2%2-1) 131072 | Accessibility | RW | Related mode Map RPDO
setting P/CSV/HM
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Name Torque slope (unit: 0.1%/s) Data structure VAR Data type | Uint32
Factory

Datarange | 0~(2%2—1) 131072 | Accessibility | RW | Related mode PT/CST Map RPDO
setting

Set the torque command acceleration in profile torque mode, which means: incremental torque command per second.

Name Electronic gear ratio Data structure ARR Data type | Uint32
OD data Factory OD default PP/PVICS
Data range Accessibility - Related mode Map YES
range setting value P/CSV/HM

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

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

Motor feedback position = Load shaft position feedback * Gear ratio

(2)  The relationship between motor speed (rpm) and load shaft speed (command/s):

Load shaft speed * Gear ratio

Mot d =
otor speed (rpm) Encoder resolution

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

Load shaft acceleration * Gearratio 1000

Motor acceleration = Encoder resolution * 60

Name The maximum subindex number of electronic gear ratio Data structure - Data type Uint8
Data range - Factory setting 2 Accessibility RO Related mode - Map NO

Name Electronic gear ratio numerator Data structure VAR Data type Int32
Data range 1~(2%2 - 1) | Factory setting 1 | Accessibility RW Related mode - Map RPDO

Name Electronic gear ratio denominator Data structure VAR Data type Int32
Data range 1~(2%2 —1) | Factory setting 1 | Accessibility RW Related mode - Map RPDO

Name Homing method Data structure VAR Data type Int8
Data range 0~35 Factory setting 19 Accessibility RW Related mode HM Map RPDO

Please refer to the chapter on '"Homing Mode (HM)'
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Name Homing speed Data structure ARR Data type | Uint32
OD data Factory | OD default
Data range Accessibility - Related mode HM Map YES
range setting value
Name The maximum subindex number of homing speed Data structure - Data type Uint8
Data range - Factory setting 2 Accessibility RO Related mode - Map NO
Name High-speed homing (unit: command/s) Data structure VAR Data type | Uint32
Factory
Datarange | 0~(2%2 —1) 131072 | Accessibility RW Related mode HM Map RPDO
setting
Name Low-speed homing (unit: command/s) Data structure VAR Data type | Uint32
Factory
Datarange | 0~(2%2—1) 65535 | Accessibility RW Related mode HM Map RPDO
setting
Name Homing acceleration (unit: command/s2) Data structure VAR Data type | Uint32
Factory
Datarange | 0~(232-1) 131072 | Accessibility RW Related mode HM Map RPDO
setting
Name Position offset (unit: command unit) Data structure VAR Data type Int32
Factory
Datarange | —23'~(2%' —1) 0 Accessibility RW Related mode CSP Map RPDO
setting
Set the servo position command offset in the cyclic synchronous position mode. After offset: Servo target position = 607Ah + 60BOh.
Name Speed offset (unit: command/s) Data structure VAR Data type Int32
Factory
Datarange | —231~(2%'-1) 0 | Accessibility | RW | Related mode | CSP/CSV Map RPDO
setting
Set the servo speed command offset in the cyclic synchronous velocity mode. After offset: Servo target speed = 60FFh + 60B1h
Name Torque offset (unit: 0.1%) Data structure VAR Data type Int16
Factory CSP/CSV/
Data range -5000~5000 0 Accessibility RW Related mode Map RPDO
setting CST

Set the servo torque command offset in the cyclic synchronous torque mode. After offset: Servo target torque = 6071h + 60B2h

155




Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Name Probe mode Data structure VAR Data type | Uintl6
Datarange | 0~65535 | Factory setting 0 Accessibility RW Related mode - Map RPDO
Set the functions of probe 1 and probe 2:
Bit Description Setting
0: Probe 1 disable
0 Probe 1 enable
1: Probe 1 enable
0: Single trigger, only triggered when the trigger signal is valid for the first time
1 Probe 1 trigger mode
1: Continuous triggering
0: DI input signal
2 Probe 1 trigger signal selection
1: Meaningless
3 NA Meaningless
0: No latch on rising edge
4 Probe 1 rising edge enable
1: Rising edge latch
0: No latch on falling edge
5 Probe 1 falling edge enable
1: Falling edge latch
6 NA Meaningless
7 NA Meaningless
0: Probe 2 disable
8 Probe 2 enable
1: Probe 2 enable
0: Single trigger, only triggered when the trigger signal is valid for the first time
9 Probe 2 trigger mode
1: Continuous triggering
0: DI input signal
10 Probe 2 trigger signal selection
1: Meaningless
11 NA Meaningless
0: No latch on rising edge
12 Probe 2 rising edge enable
1: Rising edge latch
0: No latch on falling edge
13 Probe 2 falling edge enable
1: Falling edge latch
14 NA Meaningless
15 NA Meaningless
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Name Probe status Data structure VAR Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Read the status of probe 1 and probe 2:
Bit Description Remark
0: Probe 1 disable
0 Probe 1 enable
1: Probe 1 enable
0: The rising edge latch is not executed
1 Probe 1 rising edge latch execution
1: The rising edge latch is executed
0: The falling edge latch is not executed
2 Probe 1 falling edge latch execution
1: The falling edge latch is executed
3~6 NA Meaningless
0: Dl indicates a low level
7 Probe 1 triggers signal monitoring
1: DI indicates a high level
0: Probe 2 disable
8 Probe 2 enable
1: Probe 2 enable
0: The rising edge latch is not executed
9 Probe 2 rising edge latch execution
1: The rising edge latch is executed
0: The falling edge latch is not executed
10 Probe 2 falling edge latch execution
1: The falling edge latch is executed
11~14 | NA Meaningless
0: Dl indicates a low level
15 Meaningless
1: DI indicates a high level

Name Probe 1 rising edge position latch (unit: command unit) Data structure VAR Data type Int32
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 1 falling edge position latch (unit: command unit) Data structure VAR Data type Int32
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
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Name Probe 2 rising edge position latch (unit: command unit) Data structure | VAR | Data type Int32
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 2 falling edge position latch (unit: command unit) Data structure | VAR Data type Int32
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 1 rising edge position latch Data structure VAR Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 1 falling edge position latch Data structure VAR Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 2 rising edge position latch Data structure VAR Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Probe 2 falling edge position latch Data structure VAR Data type Uint16
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Name Forward torque limit (unit: 0.1%) Data structure | VAR Data type Uint16
Data range 0~5000 Factory setting | 5000 | Accessibility RW Related mode ALL Map RPDO
Name Reverse torque limit (unit: 0.1%) Data structure | VAR Data type Uint16
Data range 0~5000 Factory setting | 5000 | Accessibility RW Related mode ALL Map RPDO
Name Position deviation (unit: command unit) Data structure VAR Data type Int32
Data range - Factory setting - Accessibility | RO Related mode | PP/HM/CSP Map TPDO
Name Position command (unit: encoder unit) Data structure VAR Data type Int32
Data range - Factory setting - Accessibility | RO Related mode | PP/HM/CSP Map TPDO
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Name Input status Data structure | VAR Data type Uint32
Data range - Factory setting - Accessibility RO Related mode - Map TPDO
Reflecting the current DI terminal logic of the drive: O-logic invalid, 1-logic valid:
Bit Description
0 Forward limit switch
1 Reverse limit switch
2 Origin switch
3~15 NA
16 Di1
17 DiI2
18 DI3
19 Di4
20 DI5
21 DI6
22 DI7
23 DI8
24~31 NA
Name Digital output Data structure VAR Data type Uint32
OD data Factory OD default
Data range Accessibility - Related mode - Map YES
range setting value
Name The maximum sub index number of digital output Data structure - Data type Uint8
Data range - Factory setting 2 Accessibility RO Related mode - Map NO
Name Output enable Data structure VAR Data type Uint32
0~ (232
Data range _1) Factory setting 0 Accessibility RW Related mode - Map RPDO
Reflect the output logic of the drive DO port:
Bit Related output port Description
0~15 NA
16 DO1 Forced output (0: OFF, 1: ON), only takes effect when Bit16 of 60FE-02h is set to 1
17 DO2 Forced output (0: OFF, 1: ON), only takes effect when Bit17 of 60FE-02h is set to 1
18 DO3 Forced output (0: OFF, 1: ON), only takes effect when Bit18 of 60FE-02h is setto 1
19 DO4 Forced output (0: OFF, 1: ON), only takes effect when Bit19 of 60FE-02h is setto 1
20~31 NA
* Note: The Function setting value of the DO port needs to be set to 31 (universal output) in order to be controlled by 60FE -1h and 60FE-2h.
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Name Output control Data structure VAR Data type Uint32
0~ (232
Data range Factory setting 0 Accessibility | RW | Related mode - Map RPDO
—_ 1)
Set whether to enable DO forced output:
Bit Related DO port Description
0~15 NA
: Prohibit forced output of DO1
16 DO1
: Enable DO1 to force output
: Prohibit forced output of DO2
17 DO2
: Enable DO2 to force output
: Prohibit forced output of DO3
18 DO3
: Enable DO3 to force output
: Prohibit forced output of DO4
19 DO4
: Enable DO4 to force output
20~31 NA
Name Target speed (unit: command/s) Data structure VAR Data type Int32
Factory
Datarange | —231~(231-1) 131072 | Accessibility | RW | Related mode | PV/CSV Map RPDO
setting
Set the user speed command in profile velocity speed mode and cyclic synchronous velocity mode.
Name Supported operation modes Data structure VAR Data type Uint32
Data range - Factory setting 929 Accessibility | RO Related mode - Map NO
Reflect the servo operation modes supported by the drive:
Bit Description Support or not (0: not supported, 1: supported)
0 Profile position mode (PP) 1
1 Variable frequency speed regulation mode (VL) | O
2 Profile velocity mode (PV) 1
3 Profile torque mode (PT) 1
4 NA 0
5 Homing mode (HM) 1
6 Interpolation mode (IP) 0
7 Cyclic synchronous position mode (CSP) 1
8 Cyclic synchronous velocity mode (CSV) 1
9 Cyclic synchronous torque mode(CST) 1
10~31 NA 0
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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 File

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:

%] s | UserEsiFiles - 0 X
- 2y
J 5] x j;h RS - \_—I Eapas H ez
_ - W SHlES — - L 1] ghnE - Fug SEREGH
];;Hﬂ =L/ (] SRt B SHE M s ;}i =13 — 28 e
ERER b E i 7 pri= =3
T « QS(C) > Program Files (x86) ’IOMRON > Sysmac Studio > |ODeviceProfiles > EsiFiles > UserEsiFiles I ~ O P f#EE"UserksiFiles" i
B s B FERE1E wm iy
i [ [] RsSeriesv301.xml 2021/3/3 21:40 XML 374K 929 KB
E
B 14mE EH=

sy e

8.1.2. Create a New Project

Sysmac Studio - o X
Y’

[ THT(0)

& SA0..

§ T
[ 4 EEnggo
B pi .
l W EEEssEY iy SEERE
e
FAU o . M
Fnpv— R NX1P2 “v |- [104007 ﬂ

17N 118 v ‘
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Check whether the drive device description file is installed correctly:

Bl #7122 142 - new_Controller_0 - Sysmac Studio

= TR AR

new_Controller 0 v

R

AESHAR TR E

MRS HE
FHNERERHBN PDOIE{SIRR M

RN
SAMEERRNEATMNREO) SN
DCEISHIE

BAFHEEL

RTRESUE
SHERELE
SBHENSIZ#
SHFARAR05E
KRR TIS,

If the installation is successful, it will show as follows:

[ Terminal Coupler

[ Servo Drives

[ Frequency Inverter
= Digital IO

= Analog 10

= encoder Input

= Measurement Sensor

BAXRT
SREAMAA

NX-ECC201 Rev:1.2
NX-ECC201 EtherCAT coupl|

NX-ECC202 Rev:1.2

NX-ECC203 Rev:1.5

L-ECT Rewv:1.2

R8BD-1SNO2H-ECT Rev:1.z

D RE8D-1SN02L-ECT Rev:1.2
[] RBBD-1SNO4H-ECT Re:

R88D-1SNO4L-ECT Rev:1.

EI RBBD-1SNOGF-ECT Rev:1.2

[] RB8D-1SNO8H-ECT

S
new_Controller 0 v

Omron RESD
Omron RB8D-1SNO4H-ECT
Omron RE8D-1SNOAL-ECT g
Omron RB8D-1SNOGF-ECT [ ot
Omron RE8D-1SNOBH-ECT M
Omron RB8D-1SN10F-ECT PDOIMER1
Omron RBSD-1SN10H-ECT POOIE(E/E2
Omron RB8D-1SN15F-ECT B
Omron R88D-1SN15H-ECT BRSRE
Omron R88D-1SN20F-ECT AUSEURTRE
Omron R88D-1SN20H-ECT RS SRS
Omron R88D-1SN30F-ECT PDOIE{SERHS RN
Omron RB8D-1SN3OH-ECT e
Omron RE8D-KNooox-ECT
Omron R88D-KNboox-ECT-L DAREAEE
Omron REBE-AECT
Omron ZW-7
mion ZW-CE1x
ECRSeriesV202
ECTSariacM)

igoopogooooooOooOooOOooOoOOoOQoGOt

RSSeriesV301
RS100E Rev:0x00000001 (RS100E(COE)
RS200E Rev:0x00000001 (RS200E(COE))
RS400E Rev:0x00000001 (RS400E(COE))
RS750E Rev:0x00000001 (RS750E(COE)
RS1000E Rev:0x00000001 (RS1000E(COE))
RS1500E Rev:0x00000001 (RS1500E(COE)
RS3000E Rev:0x00000001 (RS3000E(COE)
o RIEC1616

KEWindowsEHREIRARBIVIIRESIZ(, IRHERE, REH
ST/ BAEWindowsERAR,
ESHRROE, BAGEN

£
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[ Terminal Coupler
[ Servo Drives

[ Frequency Inverter
= pigital IO

3 Analog 10

3 Encoder Input

= Measurement Sensor

[

D NX-ECC201 Revil.2
) HLECERI EAT coul

D NX-ECC202 Rev:1.2
D NX-ECC203 Rev:1.5
ﬂ RBBD-1SNOTH-ECT Rev:1.2
ﬂ R88D-1SNO1L-ECT Rev:1.2

R88D-1SNO2H-ECT Rev:1.2

[] R88D-1SNO2L-ECT Rev:1.2

u RBBD-1SNO4H-ECT Rev:1.2
RBBD-1SNO4L-ECT Rev:1.2
l] RBBD-1SNO6F-ECT Rev:1.2

u RB8D-1SNOBH-ECT Rev:1.2
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8.1.3. Add Drive

|8 57 T#2 - new_Controller_0 - Sysmac Studio - u] *

HEHD SEE BN BAL) TEE ERS0 S TRID M)
[

TR#E
Shenzhen Ruitech Mechani

28
B i erCAT 10 Module

R LS
OxDOO00000

OG04 e PDO e
0 e 01/... W TR
. RS1000 ° Rev:0xD0000001

RS100E tev:0x00000001
00E Rev:0x00000001

RS200E F :0x00000001

Edit PDO configuration, generally keep the default:

RHF) WEE) REV) BAY) TEP) SHEO  B|ES) IRM  waH)
1
1

o

U - TH#E ~ 1
Shenzhen Ruitech Mechanical ai v
B

288
EtherCAT 10 Module
EtherCAT Servo driver
[ Stepper Driver

pper servo Driver

0E
RS7S0E(COE)
0x00000001

POOIB{EEA1 (2000us)

@& TEReceive PDO 1969PDORE
T K R PDOZEEH 0x6040:00 Receive PDO 1/Control Word BAEEF
| 0x6040:00 | 16(2] | UINT [ ControlWord ive | [P
0x607A:00 32[{Z] DINT Profile Target Position 0x6088:00 PDO 1/Touch . RS1000€ Rev:0x00000001
0x60B8:00 16[f2] UINT  Touch Probe Function

Receive PDO 2 OISR 0 /Actual Position

Receive PDO3 Bl Lansmit POC Probe Sta... B 51200 Revox0000000n

HEE . D9 doue
(o) Transmit PDO 1 EIRSH

Program( Transmit PDO 2 SR ﬂ‘w ~— B 52000 Recorooooocon

& Sech —— T =

Transmit PDO 3 BJHRH

RS200E Rev:0x00000001

AR/,

8.1.4. Add Motion Control Axis

W T - IEW_UUNUUIST U - 3y3aL St - =

XEHE)  WEE)  REV) AN TEP) SMEC)  ss) TR #H)

SRS § -
e . R ™
1] ]
288
QUuER E001 EtherCAT 10 Module
P STE
PRER RS750E(COE) [ Stepper Driver

L 0x00000001
Stey er servo Drive
POOM{EIRR: PDOIBEFA1 (2000us) O3 stepper servo Driver

TRt
TR E
BOS

new_Controller 0 v

2DO 1/Control Word
| AR 0x607A:00 Receive PDO 1/Profile Target Po...
GO RISTIH(S) m“ﬂmmm DO 1/Ermor Code RS1000€ Rev:0x0000000

. RS100E Rev:0x00000001

RS1500E Rev:0x00000001
MIERERE
e 00 1D RS200F Rev00000001
v @ POUs
) pry =y x RS3000E Rev:0x00000001
BREREeE
Pre

. RS400E Rev:0x00000001

L& Sectiond
* Wik
w Dk
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8.1.5. Map Axis and Drive

B %R - new_Controller 0 - Sysmac Studio - 0 x
XGEE SED NEY BA) IEQ) 2WEO ®NO IRD WO

M
MC

aa®

% Sl

7. Target torque
9. Max profile Velocity

T5RET RS7SO0E(E00T) O Th-DOX Transmit P~
5T RS7S0EE00TY GOBAR-D0 K Transmit P
IR

nput Slave
n for csp

witch 58T RSTS0EE00T) BOFDR-00Traremit P ¥
5T RSTS0E(E00T) BOFOR-00.1(Veansmmit P
<EHE> L]
<S> FH
w 5T RS7SOEE0T) BOFDR-003{Trarsmit P
37. External Latch Input 1 <FHN> a

8.1.6. Write Test Code

Write the enable program:

I $5RT - ne Controlier 0 - Sysmc Studio s
HF)  RERE REV) EA) DEP) SWE0 @RS LA S0
1

46 S a

=
MC_Axis000—{ [ wic_awso0e

Write motion program:

B TR - NXIP2 - Sysmac Studio = A W
D RRE REY BA) IRE BUKO @M IAD NDH

> IRWm
Analog Conversion

BCD Conversion

Bit String Processing

Communications.

Comparison

Conversion

Counter

Motion Control

Other

Program Control
SD Memory Card

Selection

Sequence Control

164



Rtelligent D5V EtherCAT Series Low Voltage Servo drive User Manual V5.1

Check if there are errors in the program:

I $IRTR - new Controller 0 - Sysmac Studio

ARERN)
EERE
=0

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):

L]

1+ P BEER > FERIERR > MEEE v 0 p
/A~ BHEMERE PENXNER ESSiEE EBIERORE ERGEEhRE = M O
\
L‘. WLAN LKA 2
L SiRRIARE
’dm ntel(R) \ ASIX AX88179 USB 3.0 to Gigp... Adapter V9
LPsi
0 Lix 0 Lkm 2 E ,
ol : Internet FHYEZ 4 (TCP/IPvd) FEtE X
=1 ME #E
=4
= EEaER:
MBRETIZHEE, WESREMERY 1P 28, TN, FEEAR
1Pv4 = @ ASIX AX88179 USB 3.0 to Gigabit Ethernet Adapter EEGEESNEEESN P ES.
1Pv6 3=
. EE(Q)..
BRERS:
e HEREETAIREO): 2 i 2
B ¥ B Microsoft FEEFE A -
V¥ B Microsoft RISEATSTEF I TEINAS 1P 3it(D): 192 . 168 . 250 . 100
FEES(E), ¥ %P TwinCAT RT-Ethernet Filter Driver = .
¥ Qs mEmtHES / FARBUL): 255.255.255. 0
AR T A7 2 Y — BRSO 92 .168. 6 . 1
ik [0 4 Microsoft MsESEEEEE BEEEIRY
A M 4 Microsoft LLDP #HEETRS
M« Internet #HVAEZ 6 (TCP/IPV6) ¥
£ > @ ®EFE# DNS B
FHN).. BEU) EtER) 5% DNS BS20):
3498 et 7 DNS SO
{EEIEHINY Internet MM RINUEENARI RRENY, B
SRR ©=50) ‘ TEARMEEEEME HEE,
OEHEEREQ
| BT BE BE
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8.1.7. Connect to the Drive

Set communication parameters:

SRR SRR )

Ethernet HIEER
ARER

SINT

192.168.250. 1

USBISERGL | tthemnenmisamet

Connect to the PLC:

=
JHF RRE) REV) EBAN) 1EP) BNEC @RS 1AT &0H

© Ethemet Hubi it

8.1.8. Assign Drive Address

I ST - NX1P2 - Sysmac Studio - e %
ZSE) MG KBV BA) LEE) BWO s LAT) RO

I Frequency lnverter
= Digitsl 10

[’
= Measurement Sensor
bt "
e : y —
HEENNEZEREN) :; 'dmal;t:s x®
ROSUM7 . x
OCREWIE [ ez ez

[ "extccas s

[ " et nevs

SRR
TS REOHN)

[ P2 1ot v

ERSE/MHERG u RESD-1SNO2H-ECT Rev 1
b2 21 10
ERIEM0

Briss u REBD-1SNOSH-ECT Rev:1

[] 2200 1502 T o2

[] 20 1o st et

[ Rt tiome-ct et

[0 [ttt
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Set the setting value to 1, and then write:

T GG RBN) BA) LEP) BWEC BN LRN EDH)
[
. @ & @ a

| PR L
S CEE RS

FRSNTRAERER

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

8.1.9. Program Download

BB 3 Anslog

ClN | B - B Encode
D uxwmmvmuz - *

[ "o st v

[

UHE)  SRE BBV EA) LIS 2NE0 @8NS IAM ROH)

Tra des
0606400 Transmit PDO 1/Actual
0608900 Transmit PDO 1/Touch Probe Status
060! h Probe 1 Positive Value
OE0FD00 Transmit igital Inputs

d
Operation display

®EPOOBYTEE

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

Bl T - NX1P2 - Sysmac Studio

[1 Terminal Coupler

[ Servo Drives

[0 Frequency Inverter
= Digital 10

3 Analog 10

5 Encoder Input

= Measurement Sensor

[ "xeccas revts
RBSD-1SNOTH-ECT Revl
RB8D-1SNOTL-ECT Rev £

[ P et Rt

[0 bttt

[ s T Rent

[ P s Revt:

[ oo s ket Reva:

RS8D-1SNOBH-ECT Rev:1

BRI TFIE TR

HRFRER
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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.

B ST - NX1P2 - Sysma Studio - o X

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":

B TR - NX1P2 - Sysmae Studio - o X

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 RSSeriesV401.xml file to the relevant path of TwinCAT as shown in the figure:

C (J |> EER > Windows-SSD (C) > TwinCAT > 3.1 > Config > lo > EtherCAT

18] @ @D = Ty N HE - = B'EE
R ExEm sem) Heh
RSESeriesV401(1) 2024/7/18 11:24 XML JE34 640 KB
RECT_V110 2024/4/8 15:21 XML JEs{ 327 KB
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8.2.2. Create a New Project

After clicking "FILE"-"New"-"Project" in turn, a new project window will pop up,

D¢ start Page - Microsoft Visual Studio
FILE EDIT VIEW DEBUG TWINCAT TWINSAFE PLC SCOPE TOOLS WINDOW HELP

< B-o-Sud < < P Atach.. - 5% 10_TEST STATE
Build 4024.1 efault) »| =& = M | - ‘

Solution Explorer ~ & x | NewProject
* b Recent NET Framework 4.5 = | Sort by: | Default -
4 Installed P i
TwinCAT XAE Project (XML format) TwinCAT Projects
4 Templates
b Other Project Types
b TwinCAT Measurement
nCAT Proj
TwinCAT PLC
Samples
v Online
lick here to go online and find templates,
Name: TwinCAT Project13
Location: C:\Users\ruite-xiong\Documents\Visual Studio 2013\Projects
Solution name: TwinCAT Projecti3
|

After the project is successfully created, the following figure shows:

] TwinCAT Praject13 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC SCOPE JOOLS WINDOW  HELP
- B-o-S@d| Ak = O = P Attach.. - Release = || TWIinCAT RT (x64) ~| | % |I0_TEST STATE
* |Build 4024.11 (Loaded ~| = iu 2 @ | @ 7. | TwinCAT Project13 - || <Local> -z

Solution Explorer - R x
@l e-& &=
Search Solution Explorer (Ctri+:) p-

) Solution ‘TwinCAT Project13' (1 project)
4 W TwinCAT Project13
bl SYSTEM
&4 MOTION

55 SAFETY

@l ANALYTICS
4 @vo
. Devices
&°, Mappings

Error List

T ~ 0 Errors 0 Warnings 0 Messages | Clear

Description ~

Error List RN

Ready
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? X
ch installed Templates (Ctrl+E) 2 ~
e
Type: TwinCAT Projects
TwinCAT XAE System Manager
Configuration
Y Quick Launch (Ctrl+Q) Fal

FRfFESEED-

Search Error List

Column  Project

10| &

Software Protection

properties [
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8.2.3. Add Master Network Card

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

(| SAFETY
Cs++
& AnaLYTICS
4 [ /0

Ins

2% Mappings

O Add Newltem...
"0 Add Existing Item... Shift+Alt+A
Add New Folder..
Export EAP Config File
" Scan

Paste Ctrl+V

Paste with Links

Add the type as "EtherCAT -> EtherCAT Master":

| moTion

@ sarer s Dovie
Cos

@l ANALYTICS

= EmeiCAT Slave
=% EnerCAT Automation Protacol (Network Variebles)

&*. Mappings Frotocolvis ELGE0T, EterCAT

4 CANopan TegnType

19 DevicaMet OPConly
=g EtherNeylP

p Ocxonk
i+l SERCOS intertace v

i+ L0 Beckhof Lightous OBxonly
i) 4F USB
B BAChst

CAl

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

Bl puc
l; SAFETY Device Found At
Cot
Wl ANALYTICS

4 o

Cancel

b ™ Device 1 (EtherCAT)
", Mappings

® Unusad
Oal

After selecting the corresponding network card, click "OK" to complete the setting, as shown in the

following figure:

Solution Explorer -8 x
@ o-g &=
plorer (Ctrl+3) P~

&1 Solution ‘TwinCAT Project13' (1 project)
4 gl TwinCAT Project13
b @l sYSTEM

S| &
5 Misc

(Name)
Disabled

Search Sc

= MoTION 'E""T""""
PLC I""‘:“""“‘
i sareTy © Persistent
[ e+
@ AnALYTICS

« @vo

4 "% Devices
4 =% Device 1 (EtherCAT)
% Image
2 Image-Info
2 SyncUnits
b Inputs
> B Outputs
b @ InfoData
&% Mappings

Device 1 (EtherCAT) EtherCAT Maste -

Device 1 (EtherCAT)
Enabled

2

THD"Device 1 (Ethe

Save inown File False

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.
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8.2.4. Install the Network Card Drive

Solution Explorer

Glo-a &= Online CoE - Online Device 1 (EtherCAT) EtherCAT Maste -
Search Solution Explorer (Ctrl+;) p- ey &
1] Solution ‘TwinCAT Project13" (1 project) etwark Adapt = Misc )
4l TwinCAT Project13 O] DIS) Ora (O DPRAM (Name) Device 1 (EtherCAT)
> @l SYSTEM Disabled Enabled
iz MoTioN Description: [r45R 2 (ASIgg8179 UsE 3.0 to Gigabit Ethernet Adapter) ItemType 2
@ rc PathName TIIDADevice 1 (Ethe|
&) SAFETY Device Name: [\oeviceyEo39m122-4c 5-92C7-DFCE143ED927) 5 Persistent
ﬁ [ Save in own File False
search..
&l ANALYTICS
4 Evo MAC Address: [000ecoes does | | Compatible Devices... | |
4 "% Devices

-
[ *omicimmean ] 1P Address: [192168.6.30 @255.255.255.0) | ma"iw of TWinCAT RT-Ethernet Adapters X

+% image-info [ promiscuous Mode (use with Wireshark @ | Etherkt Adapters T
2 SyncUnits [ virtual Device Names ready o use P ]
B Install
b Inputs B nstalled and ready 10 use devicad(for demo use onl
b W Outputs WLAN - Ime(R) Wirsle s3-AC 9560 T60MHz T

b O InfoData () Adapter Reference

&*, Mappings

@ Compaiible devices
@ Incompatible devices

@p Disabled devices
Number Box Name Address Type ‘ [ eme |

Dissble |

After installing the drive, click the "Search" button to find the corresponding network card:

Solution Explorer

- - I T De 1 (EtherCA] -
@|o-a General Adapter EtferCAT Online COE - Online ‘ vice 1 ( T) EtherCAT Maste
Search Solution Explorer (Ctrl+; P~ oF I'!‘ 5
] Solution TwinCAT Project1 3 (1 project) Adapter ) 5 Misc o
4 gl TwinCAT Project13 ® 08 (NDI [l (O DPRAM (Name) Device 1 (EtherCAT)
> @l SYSTEM Disabled Enabled
& moTioN LI 2 (ASIX AXBBTPSE 3.0 to Gigabit Ethemnet Adapter) | ltemType 2
Bl ric PathName THDADevice 1 (Ethe|
— P Device Name: \DEVICE\(E029B122-4C A9-49D DL 7 - DFCE143E0927) | 5 Parsistant
i co+ Savein own File False
[ search. ]
@l AnaLyTIcS

N

z (s} MAC Address: 00 Oe ¢6 c5 d6 e6 Compatible Devices...
4 = Devices . .

‘t = Device | (ElnercAT) ) PAC
Device Found At X
*® image
22 image info o '
2 SyncUnits FHEE" | Microsor Wi-Fi Direct Vinus gflapter £3)
LI 3 (TAP-Windows Adapter vt
13 Inputs b 3 (T il Adeptar VE) Cancel
b W Outputs ~
b B InfoData LA ® Unsed
%% Mappings Oan

8.2.5. Search 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:

&1 Solution ‘TwinCAT Project13 (1 project) @ Network Adapter 8 Misc -
4l TWinCAT Project13 @ 0S (NDIS) Ora (O DPRAM (Name) Device 1 (EtherCAT)
b @l SYSTEM Disabled Enabled
& MoTION Description: LIKIR) 2 (ASIX AXB8179 USB 3.0 to Gigabit Ethernet Adapter) ItemType 2
B pLc PathName TIDADevice 1 (Ethe
6 SAFETY Device Name: \DEVICE\[E039B122-4CA9-49D5-92C7-DFCE143E0927} £ Persistent
@
save in own File False
- PCI Bus/S Search
&l ANALYTICS
4 MAC Address: 00 0e 6 ¢5d6 6 Compatible Devices...
4 "% Devices
Add New Item... Ins 68,6.30 (255.255.255.0)
Tmege PAdd Existing Item... Shift+AltsA
% imageanfo | X Remove > pmiscuous Mode (use with Wireshark only)
2 SyncUnits Change Netid.. ftual Device Names
3 Inputs
» W Outputs Save Device 1 (EtherCAT) As...
b & Infobata Append EtherCAT Cmd

o
8% Mappings Append Dynamic Container

Online Reset

Address Type InSize  OutSize E-Bus (m..

Online Reload

I Scan

Change Id...

Change To 4
- g = gs OMessages | Clear Search Error List L
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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:
P

Search Solution Explorer (Ctrl+) T
® 5
[a] Solution "TwinCAT Project13' (1 project) ® Network Adapter B Misc Desce e
4 Ll TWinCAT Project13 ® 05 (NDIS) Qral O DPRAM E:‘hmhfld E“:l:d (EtherCAT)
bl SYSTEM isable nal
lal moTION Description: |wm 2 (ASIX AXB8179 USB 3.0 to Gigabit Ethernet Adapter) | ItemType 2
B rLc PathName TIDADevice 1 (Ethe
& SAFETY Device Name: |\DEV\CE\{EEBgB122—&CA9—J9D5'92C7—DFCE1ARED‘)Z?) | o Persistent
s c++ Save in own File False
"] N Search...
ANALYTICS
4 @wvo MAC Address: EtherCAT drive(s) added X
4 % Devices
: d linked s to | i
4 Device 1 (EtherCAT) 1P Address: Append linked s 2 o
2% Image (O CNG- Conliguration ot
¥ Image-Info
b 2 SyncUnits
b Inputs
b B Output: -
b B oo () Adapter Reference
%’ Mappings }

At this time, the software automatically adds a "Motion -> Axes -> Axis 1" and associates it with the drive

Solution Explorer - B x [em———
@ o-d| &= Axis 1 Continuous Axis -
Search Solution Explorer (Ctrl+;) e Eall D
b @l SvSTEM - [inkTovo- | |orive 1 s7s05) ] 2 Misc
(Name) Axis 1
4 MOTION -
‘é}ﬂ NC_Task 1 SAF LLink To PLC... Disabled Enabled
[3 NC-Task 1 SVE ftem 22
+® Image AxisType: | CANopen DS402/Profile MDP 742 (e.q. EtherCAT CoE Drive) v PathName TINCANC-Task 1 SA
4 .
] Tables = ::fﬂf‘l"' —
(@] objects Unit: mm | Display (@nly) ve in own File False
4 Ax
hﬂ Position:  [pm [Modulo
b ¥ Enc Velocity: [ ]mmy/min
b = Drive
s Ctrl
b inputs Result
b Outputs Position: Velocity: Acceleration: Jerk:
@ ric mm mm/e mmjs2 mmjs3
A1 SAFETY
i c++
ANALYTICS Auxis Cycle Time / Access Divider
P . = .
an devices Oivider: 1 2 CyleTime(msy 2000
4 = Device 1 (EtherCAT) Modulo: lo =
2% image —
%% Image-Info
b 2 SyncUnits
b Inputs
- x
» R Outputs *
b @ InfoData OErrors | 1 0Wamings 0Messages | Clear Search Error List p-
Description = File Line Column  Project
b= Transmit PDO 1
b W Receive PDO 1 Misc
b B WcState
b @ InfoData
4 &% Mappings M LEEY output Properties [JIS

Solution Explarer TwinCAT Project13 + X —
- - ~ || orive 1 (Rs750€) Rs750E(CO -
@ o-a » General EtherCAT DC  ProcessData Plc  Startup) o ( E) (coB
Search Solution Explorer (Ctrl+;) P e
4 gl TWinCAT Project13 = Update List [JAuto Update [ Single Update []$how Offfine Data 5 Mise
> (Name) Drive 1 (RS750E)
@l svsTem .
4 2 MOTION Advanced... ‘ Disabled Enabled
. ftemType 5
4 | NC-Task 1 SAF A Online Data Module OD (AcE Port): |0 o
[ NC-Task 1 SVB | I ::.;:;:: TIDADevice 1 (Ethe|
4% Image Index Name Flags  Value Unit - Save in own File False
Ed Tables ERTE Cear ratic RO -Z< SF: 6091:01
Lﬂ Objects 609101 Motor revolutions RWP  0x00000001 (1) : -
“ a.'-::es ) 6091:02  Shaft revolutions RWP  0x00000001 (1) ﬁj\ - 6091:02
4 B Ais 1
Homing Method WP 17 L,
. I
: fi ;",‘ + 6099:0 Homing Velacity RWP 2 ailxi{%i—_rgkl h-g=p ED
rive - -
609A Homing Acceleration  RW P 0x000186A0 (100000)
Cerl N . -
b - ‘,‘;ms 6080 Position offset RWP 0 6091 .01 - 1
6081 Velocity offset RWP 0 .
> B Outputs =
i eic v 8082 Torque offset RWP 0 6091:02=1
18 saFeTY 6088 Touch Probe Function ~ RWP  0x0000 (0)
[ P 5089 Touch Probe Status ROP  0x0000 (0)
il AnaLYTICS 60BA Touch Probe 1 Positive.. ROP 0 B
+ Evo cnma n
4 "% Devices Name Size  =Addr.. InfOut User... Linked to -
4 =¥ Device 1 (EtherCAT) # Error Code 20 71.0 Input 0
8 image % Status Word 20 730 nput 0 nState1, nState2
% image-Info ¥ Modes of Ope... 10 75.0 Input 0 -
" :
b @ SyncUnits Error List =
b T Inputs
v W Outputs Y -| @ okrors | ¢ 0Warnings 0Messages | Clear Search Error List P
> G infoData Description & File Line Column  Project
5 J Drive 1(RS7501
4 g Mappings Misc
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8.2.7. Encoder Settings

PERIAZ91/1,
ki £L/9131072

P

Axis 1 Continuous Axis i

(Name) Axis 1

Disabled Enabled

temType 2

PathName TINCANC-Task 15A
[ Persistent

Save in own File False

@ o-8 &=
Search Solution Explorer (Ctrl+:) I
4l TWinCAT Project13 -
b @l SYSTEM foder Evaluation:
4 & moTioN Invert Encoder Counting Direction FALSE = 8
g
4 M NCTask SAF V' [ scaling Factor Numerator F, A s
[81 NC-Task 15vE Ek IAEE ﬂéﬁ f}'%%’ ‘Eﬁ - L}
Image Scaling Factor Denominator (defaul RS‘ }'AIEEEE} E_ 7T jj1 7{—1
E Tables Position Bias 0.0 EE,?wﬁE’etljSOQ T O«}/BOQ 1:0
Objects.
Modulo Facter (e.g. 360.0%) 360.0 M=
e GNEER: EYEE—E
s 1 Tolerance Window for Modulo Start It “E'}ijj EE‘ mm $§ .E
G ] Encoder Mask (maximum encoder value) FFFFFFF ﬁijﬁlﬁ{jﬂﬁ%jﬂa .0mm
p Inputs Encoder Sub Mask (absolute range maximum va OXOOOFFFFF D
b B Outputs
b =1 Drive Reference System INCREMENTAL' =l £
s Ctrl Limit Switches:
bl Inputs Soft Position Limit Minimum Mggffaring FALSE B
b W Outputs
B ric Minimum Position 00 Fomm
1 SAFETY Soft Position Limit um Monitaring FALSE = B
o ce- 00 F mm
&l ANALYTICS
4 @vo -
4 "% Devices
4 B Device 1 (EtherCAT) Upload Expand All Collapse All Select All
.
2 Image
23 i mage-info Error List
b 2 SyncUnits ¥ -| @ 0kmors | ¢+ 0Warmnings | @ 2 Messages | Clear Search Error List r'E
b inputs Description ~ File Line Column  Project
b Outputs 1 2021/5/28 11:18:45 197 ms | Device 1 (EtherCAT): Frame returned -> force
b InfoData reinitialization!
b #¥ Drive 1 RS750 @2 2021/5/28 11:18:47 713 ms | 'Drive 1 (RS750E) (1001)’ Communication re-established
8.2.8. Set Motion Parameters
TWinCAT Project13 # X
@G-8 &= General Settings Dynamics Online Functions Coupling Compensation
Search Solution Explorer (Ctrl+;) P
3 Solution TwinCAT Project13' (1 praject) - Parameter Offline Value Online Value
4 Gl TwinCAT Project13 Maximum Deceleration 15000.0
b @l sysTEm - Default Dynamics:
4 |z MOTION
4 B NC-Task 1 SAF Default Acceleration 1500.0 Fmm/s2
[B1 NC-Task 1 SVB Default Deceleration 1500.0 Fmms2
% Image
= g Default Jerk 22500 Fmm/s3
Tables ; F—
@ objecss Bl Manual Motion and Homing:
PR Homing Velocity (towards plc cam) 50 Fmm/s
I 4 B Asis 1 | Homing Velocity (off plc cam) 5.0 F mm/s
T ¥ T Manual Velocity (Fast) 10,0 F | mmys
b inputs
b W Outputs Manual Velocity (Slow) 20 Fomm/s
b =d Drive Jog Increment (Forward) 5.0 F mm
I Cirl =l St o j] \ TR m s by
b 5 s iRimSEISE, B —BIETEREATmm, TJLIREREREENSITEE, BX
] & is oo AN 75 3 == [£55 =i
e | o R TR E — A RIS T, AT IIENRE
%5““" + Monitoring:
[

8.2.9. Activation

B TwinCAT Projecti3 - Micrasoft Visual Studio

FILE EDIT VIEW  PROJECT

-olB-n-¢

(Build 4024.11 (Loaded - < [

BUILD
XA

@ o-8 &=
Search Selution Explorer (Ctrl+;)

&1 Solution TwinCAT Praject13" (1 project)
4 Gl TwinCAT Project13
@l sYsTEM
4 f= MOTION
4 |8l NC-Task 1 SAF
[B1 NC-Task 1 SVB
“2 Image
T Tables.
|B objects
4 Gt Axes
4 Bt Avis 1
4 ¥ Enc
b Inputs
> W Outputs
b =} Drive
T Ctrl
b Inputs
b B Outputs
BE rLc

11 SAFETY

DEBUG  TWINCAT

P Auach.. -

B2 & @5 ¢ TwincATProject13  ~| <Local> -l

TWINSAFE PLC  SCOPE  TOOLS WINDOW  HELP

|Release -

TwinCAT RT (x64) -

-

10_TEST STATE -

4

RroEscERD-

TwinCAT Project13 + X

General Settings

Parameter Dynamics Online Functions Coupling Compensation

|!’arame|er Activate Configuration

Project:
Reference Velocit)

Target: |€|.oa|l>

Maximum Velacity

Maximum Acceleration

Maximum Deceleration
- Default Dynamics:

Default Acceleration [1500.0
Default Deceleration 1500.0
Default Jerk 2250.0
- Manual Motion and Homing:

Homing Velocity (towards plc cam) 5.0
Homing Velocity (off plc cam) 5.0
Wanual Velocity (Fast) 10.0
Manual Velocity (Slow) 2.0
Jog Increment (Forward) 5.0

|rwmm' Frojectid
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mm/s
mm/s

mm/s2

F
F
F

mm/s2

mm/s2
mm/s2
mm/s3

mm/s
mm/s
mm/s
mm/s

Quick Launch (Ctrl+Q)

P = & X

Axis 1 Continuous Axis -

N &
o Misc

(Name) Axis 1

Disabled Enabled

ItemType 22

PathName TINCANC-Task 1 SA
= Persistent

Save in own File False

mm
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At this time, it prompts whether to enter "Run Mode", click "OK":

® o-8 5=

on Explorer (Ctrl+;)

Search Sol

[ Solution ‘TwinCAT Project13' (1 project)
4 gl TwinCAT Project13
b [l SYSTEM
4 |a MOTION
4 | NC-Task 1SAF
[%1 NC-Task 1 SVB
4% Image
[ Tables
| &) objects
4 T Axes

4 Bt Axis1

lm Microsoft Visual Studio

- Ma

Refy o Restart TwinCAT System in Run Mode goo.0 F |mm/s
May l000.0 Fommys
May 15000.0 F  mm/s2
Mai W 15000.0 Fomm/sz
Def.

Default Acceleration 1500.0 Fommfs2
Default Deceleration 1500.0 F mm/s2

T Project13 + X

Startup CoE - Online  Online C: Functions

General EtherCAT DC Process Data Plc

Axis 1 Continuous Axis

Ee-UI
E Misc
(Name) Axis 1
Disabled Enabled
ItemType 22
PathNam: TINCANC-Task 1!
[ Persistent

Save inown File False

Drive 1 (RS750E) RS750E(COE)

plorer (Ctrl+;) p- oS &
mm] S Misc
4 |8 NC-Task 1 SAF - \ | __mm ]
[B1 NC-Task 1 5VB 0.0000 (Name) Drive 1 (RS750E)
Lag Distance (min/max): _mm] _Actual Velocity: [mm/s] Disabled Enabled
0.0000 (0.000, 0.000) 0.0000 ItemType 5
(@] objects Override: [%] Total / Control Outputy I ;"“"f“ e TUDADeVIcE I (Ethe,
4 Zm Axes 0.0000 % 0 (0x0) i e
4 B Axis 1 - Save in own File False
4 % Enc Status (log.) Enabling
3 Inputs [JReady [ NOT Moving [ controller r Set I
b W Outputs [Jcalibrated [ Moving Fw in Target Pos. [JFeed Fw
b &l Drive [JHas Job [IMoving Bw [Jin Pos. Range [JFeedBw | set Enabling X
I Ctrl
b Inputs Controller Kv-Factor: m/s/mm] Reference Velocity: [JControlier E
> @ Outputs [ 2200 [reedrw
g ric L | OFeedw Cancel
1) sareTy Target Position: [mm) Target Velocity: Overide [} L
g ¥ o [
@l ANALYTICS ' = ’
« @vo o = =% =
. e | vl sl mol  we @1 =
4 5% Device 1 (EtherCAT) Na Online Type Size  >Addr.. In/Out User... Linked to -
%3 image w/Error Code 0 UINT 20 710 nput 0
%% image-info ¥ Stawsword X S61 UINT 20 730  Input 0 nState1, nState2
b 2 SyncUnits # Modesof Ope.. 8 SINT 10 750  lnput 0 -
b Inputs e A
> W Outputs Error List 7
b Y v | & OFors | 1 OWarmings | @ 13 Messages | Clear Search Error List p-
Description ~ File Line Column  Project -

@ 1 2021/5/28 11:28:52 235 ms | ‘TwinCAT System' (10000): TwinCAT System Restart

After the above operations, the motor shaft is enabled and there is power output.

8.2.11. Motion Test

tion Explorer
@ o-8 &=

n Explorer (Ctrl+)

1] Solution TwinCAT Project13" (1 project)
4 Gl TWinCAT Project13
bl sysTEM
4 | moTion
b I8 NC-Task 1SAF

@ AnaLyTicS
4 @vo
4 "% Devices
4 =¥ Device 1 (EtherCAT)
*® Image
#® jmage-info
2 SyncUnits
Inputs
W Outputs
@ InfoData
2 Drive 1 (RS750E)
b 2 Transmit PDO 1
b WM Receive PDO 1
b @ WcState
b @ InfoData
4 &' Mappings
s NC-Task 1 SAF - Device 1 (EtherCAT) 1
') NC-Task 1 SAF - Device 1 (EtherCAT) Info

LAY T Y

TwinCAT Project13 # X - Properties
: ~ |l brive 1 (RS7508) Rs750E(COE) -
General EtherCAT DC  ProcessData Plc Startun Cof - Online Online NC:Online NC: Functions (Rs7506) (€09
AU\ o) &
\ mm] E Misc
0.7151 (Name) Drive 1 (RS750E)
Lag Distance (min/max): _mm] Actual Velocity:  [mmys] Setpoint Velocity: _[mm/s] Disabled Enabled
‘ 0.0000 (-0.000, 0.000)| | u.oaoo| ‘ 0.0000 temType 5
Override: [%] Total / Control Output: %] Error: - Pathtame TNDB-Devics | (Rthe
‘ 100.0000 9&| | 0,00/ n,m%| ‘ 0 (0x0) Cd
Save in own File False
Status (log.) Status (phys.) Enabling
Ready NOT Moving [ Coupled Mode [ controller
[calibrated ] Maving Fw [Jin Target Pos. [ Feed Fw
[ Has Job [ Moving Bw [Jin Pos. Range Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mmys]
2200 N
Ly T g a - T T I — I
G | uemmEmESE ERTE
—
(| Fo
RERTE G FiE Hysrss 1o =iy 5= =
Name Online Type Size  >Addr.. InfOut User... Linkedto -
*! Emor Code 0 UINT 20 710 Input 0
¥ stawsWord X 4663 UINT 20 730 Input 0 nState1, nState2 .

Y -| @ 0Emors | ¢+ 0Warnings 0Messages | Clear
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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:

TwWinCAT Project13 = X

N ~ | Drive 1 (RST50E) RS7SOE(CO! -
General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online NC: Functions ( ) (COR)

Search Solution Explorer (Ctrl+;) p- oy &
Setpoint Position: i
3 Solution ‘TwinCAT Project13' (1 project) - 10.0799 [mm] = Misc )
© - [ . 100799 (Name) Drive 1 (RS750E)
4 Gl TwinCAT Project13 L 1 -
b @l sysTeEm Extended Start Disabled Enabled
ttemType 5
4 g MoTION Start Mode: Reversi v
Dﬂﬂ, NC-Task 1 SAF erihose L IDEEEE ls'm—] PathName TIIDADevice 1 (Ethe
W}Lc Target PositionT: 0 [rfm) Stop 3 Persistent
{8 sAFETY Target Velocity: 5 [nfems] Save inown File False
b cee Target Positionz: 20 Infm]
&l anaLyTIcS ) L |
4« @vo Kle Time: 1 s Last Time: 1]
4 "% Devices 0.00000
4 = Device 1 (EtherCAT) : :
% Image Raw Drive Output
%% Image-info Output Mode: Percent ~ Start
b 2 SyncUnits I
b Inputs Output Value: o %] Stop
b B Outputs Set Actual Position
bW infoData Absolute - o 'Set
4 '} Drive 1 (RS7S0E)
» Transmit PDO 1 Set Target Position
b B Receive PDO 1 Absolute v 0 Set -
b B WeState — -
b @ InfoData Name Online Type Size  >Addr. InfOut User... Linked to =
4 &%, Mappings #! Error Code 0 UINT 20 710 Input 0O
& NC-Task 1 SAF - Device 1 (EtherCAT) 1 i StatusWord X 4663 UINT 20 720 nput © nState1, nState2
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9. Troubleshooting

9.1. LED Indicates Relationship with Error Code

LED Indication Error Code

Green light is always on | O

Green light flashing 0

1 green 1 red AL.110. AL.111. AL.180. AL.181. AL.182., AL.183. AL.184

1 green 2 red AL.210

1 green 3 red AL.114. AL.115. AL.185. AL.186. AL.302. AL.303. AL.304. AL.463
1 green 4 red AL.240. AL.242

1 green 5red AL.211

1 green 6 red AL.100. AL.101. AL.102

1 green 7 red AL.130. AL.187. AL.452

AL.120. AL.121. AL.122, AL.123. AL.125. AL.126. AL.127. AL.129. AL.160. AL.162.
1 green 8 red
AL.164. AL.171. AL.191. AL.192. AL.275. AL.473. AL.475

1 green 9 red AL.480. AL.481

1 green 10 red AL.248. AL.249

1 green 11 red AL.244. AL.245. 246. AL.460
1 green 12 red AL.225. AL.226

1 green 13 red AL.321

1 green 14 red AL.322

AL.103. AL.133. AL.139. AL.270. AL.271. AL.315. AL.325. AL.326. AL.327. AL.400.
1 green 15 red
AL.421. AL.450

1 green 16 red AL.247. AL.461

1 green 17 red AL.221. AL.222. AL.223. AL.224. AL.418

1 green 18 red AL.420

1 green 19 red AL.128. AL.135. AL.136. AL.137. AL.138. AL.141. AL.142
1green 20 red AL.189. AL.190. AL.430

1 green 21 red AL.300. AL.440

1green 22 red AL.482. AL.490

1green 23 red AL.310. AL.311. AL.312. AL.313

1green 24 red AL.104. AL.105. AL.106. AL.119

1green 25 red AL.284. AL.285. AL.286. 287. AL.292. AL.298

AL.108. AL.109. AL.116. AL.117. AL.118. AL.146. AL.272. AL.274. AL.306. AL.410.
1green 26 red
AL.411, AL.412. AL.413. AL.415
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9.2. Error Code

Due to the large number of fault codes, the LED light cannot fully indicate them, and some LED indication
states are combined with multiple fault codes, resulting in constant error checking. The current fault code
can be read through the P13.36 parameter. If there are multiple fault codes, each time the parameter is
read, another fault code will be automatically uploaded and cycled. If there is a fault code 121/170, the

first read data is 170, then the next read data is 121, and the next read data is 170... and so on.

The following table shows the fault contents of the fault code. Fault 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 IO 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.
Error code Fault content
AL.000 Normal state

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
AL100 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.

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
AL.101
drive for 30s before restarting it. If the alarm code still appears, please contact the manufacturer's

after-sales service or replace it.

Failure or timeout in writing drive parameters to EEPROM

Generally, due to abnormal communication of the EEPROM chip, please completely power off the
AL.102
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.
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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

ALAOS inconsistent. The abnormal parameter number can be determined by P13.51 (parameter abnormal
group number) and P13.52 (parameter abnormal group offset).
The parameter settings of the drive system are incorrect. Please contact the manufacturer's
AL.104
after-sales service or replace it.
The parameter settings of the drive system are incorrect. Please contact the manufacturer's
AL.105
after-sales service or replace it.
AL.106 The interrupt timeout triggered an exception
AL.107
FPGA data timeout write exception
AL.108
AL.109 Encoder timeout response
AL.110: Drive IPM module overcurrent
AL.111: Drive ADC overcurrent
A. Whether the motor collides or not causes a blockage
AL.110 B. Motor P06.00. P06.01. P06.02. P06.60. P06.61. P06.63. P06.64 improper settings caused.
AL.111 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.
Undervoltage of the control power supply usually occurs in situations where the power is quickly
AL turned on and off, and the fault can be cleared by restarting after 30s of power outage.
Drive internal voltage error
The internal voltage fault of the drive is usually caused by the internal hardware of the drive. If the
AL error persists after restarting the power supply, please contact the manufacturer's after-sales
service.
AL.116
AL.117 Current sampling timeout exception
AL.118
The operation time of the control loop exceeds the control cycle time. Please contact the
AL manufacturer for after-sales treatment.
Drive Encoder Interference
AL.120 A. Please check whether the motor PE cable connection is reliable

B. Check that the encoder plug is connected reliably
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C. Replace the drive to check whether the fault is caused by the motor encoder

Encoder communication error

A. The fault occurs when power-up, generally will alarm AL.170 at the same time, please check

AL.121
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.122 Encoder busy/Response timeout
AL.123 Encoder CRC check failure
AL.124 Encoder Z-phase signal failure
AL.125 Encoder zero adjustment failed
Encoder EEPROM read and write failure
It generally occurs during power on or operation of the encoder EEPROM. When power on occurs,
AL.126 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 drive for comparison and
confirmation.
Encoder failure
A. Appears during power-on initialization, the incremental encoder reads the hall signal incorrectly
AL.127 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
The motor model setting is incorrect
AL.128 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.
AL.129 Incremental encoder interference
Motor runaway fault
Please check if the UVW cable sequence of the motor power cable is correct. If it is the Z-axis up
ALLS0 and down mechanism, it may be caused by the drive's false alarm. You can set P01.56 to O to
prohibit flying and reporting errors.
The parameter value range is abnormal
AL.133 Use P13.51 to check the abnormal group number, and P13.52 to check the intra group offset of the
abnormality.
AL.134 Drive peripheral initialization, PHY initialization failed.
Unsupported motor encoder type
AL.135
please check if P00.00 motor model is set to 50000.
AL.136 Product mismatch, unsupported motor Model
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The drive model is set incorrectly

AL.137 Please check if the P00.02 parameter is set abnormally. Please contact the manufacturer's
after-sales service and inform them of the parameter value.
The drive and motor do not match
AL.138 The rated current of the drive is less than the rated current 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
It generally caused by P01.03 being set to absolute value mode, but the motor is not an absolute
ALt value motor. Please check if the motor is an absolute value motor. If so, please contact the
manufacturer's after-sales service to change the motor encoder type.
AL.142 Encoder Model does not match, set the encoder type that the drive does not support.
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 datais 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. It appears during power-on initialization and is caused by abnormal communication between
AL.171
DSP and FPGA.
B. Check if 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
Drive output short circuit
AL.186
AL.187 Abnormal phase sequence of motor power cable UVW
AL.189 Analog input overvoltage saturation
AL.190 AD sampling error
AL.191 The incremental encoder UVW phase sequence is abnormal
AL.192 Incremental encoder Z-phase signal disconnected
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AL.200

Control mode setting error
Please check the P01.00 parameter setting value, whether it meets the requirements of the manual,

or contact the manufacturer.

AL.201

Position command source setting error
Please check whether the P03.00 parameter setting value meets the requirements of the manual, or

contact the manufacturer.

AL.202

Speed command source setting error
Please check the P04.00, P04.02, P04.03 parameter setting values, whether they meets the

requirements of the manual, or contact the manufacturer.

AL.203

Torque command source setting error
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.

AL.204

Motor power cable phase loss

A. Check whether the motor power cable has a missing phase.

B. Detect whether the motor winding is disconnected and whether the three-phase resistance is
balanced.

C. Check whether P01.85 settings are correct.

D. If the false alarm is caused by high speed, the alarm detection at high speed can be limited by

the P01.87 parameter.

AL.210

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.

B. Please check if it is 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.

AL.211

Drive bus voltage is low
Please check if it is indeed caused by low AC input power supply; Please check if the parameter
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.
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Drive bus voltage is high
A. It occurs 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

AL.212
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
ALzet 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 disconnection
of the encoder battery and encoder before. This alarm also appears when the battery voltage is too
AL222 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.
It is necessary to manually set the P12.05 parameter to 1 to clear this fault.
The multi-turn encoder counts overflow
AL.223 The multi-turn encoder counts overflow, which is caused by the number of rotations exceeding the
AL.224 resolution of the multi-turn motor. It can also be set to 1 through P01.51 to prevent multi-turn
overflow from reporting errors.
AL.225
The speed feedback exceeds the maximum motor speed setting value
AL.226
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),
ALzt which is caused. Please check if the setting value of P01.54 is correct.
AL.242 The position deviation of the full closed loop is too large.
AL.244 Drive overload fault
AL.245
Motor overload fault
AL.246
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AL.247 Motor stall fault
AL.248 Drive over temperature fault
AL.249 Motor over temperature fault
AL.270 Digital input port function parameter setting fault
AL.271 Digital output port function parameter setting fault
AL.272 Current D/Q axis calculation overflow
AL.273 Inertia identification anomaly
AL.274 Angle identification fault
AL.275 External encoder exception
AL.284 EtherCAT synchronization deviation too large fault
AL.285 EtherCAT synchronization time setting error fault
AL.286 EtherCAT initialization error fault
AL.287 The EtherCAT configuration information is abnormal
AL.288
EtherCAT parameters are abnormal
AL.289
AL.292 EtherCAT synchronization loss fault
AL.293
AL.294
AL.295
AL.296 EtherCAT bus error fault
AL.297
AL.298
AL.299
The servo enable input failure is usually caused by the input of an enable signal through the digital
AL-S0 input port when the drive is internally enabled.
AL.301 STO signal input protection
AL.302
AL.303
Power supply phase failure
AL.304
AL.305
AL.306 Frequency division output frequency too high fault
AL 307 The password is incorrect when initializing the encoder zero offset.

Please set the P01.39 value correctly before initializing the zero offset. Please contact the
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manufacturer for after-sales service.

AL.310
AL.311
Electronic gear ratio setting error fault
AL.312
AL.313
AL.314 Communication connection exception
AL.315 The multi-segment position absolute value mode parameter is incorrectly set
AL.320 CANopen communication timeout
AL.321 CANopen enters the initialization state
AL.322 CANopen enters the stopped state
AL.323 CAN bus off
AL.324 The PDO transmission length of the CAN bus is incorrectly set
AL.325 Soft limit setting abnormal fault
AL.326 Soft limit setting abnormal fault
AL.327 ECAT synchronization deviation is too large alarm
AL.330 Pulse mode set an unsupported homing mode
AL.331 CAN bus disconnection
AL.332 CAN receive cache overflow fault
AL.333 Data loss caused by CAN reception not being processed in atimely manner
AL.334 CAN transmission error counter is in passive error state
AL.335 CAN receive error counter is in a passive error state
AL.336 CAN transmission error
AL.337 CAN transmission cache overflow fault
AL.338 CAN frame bit filling detection error
AL.339 CAN frame format error
AL.340 CAN frame response bit error
AL.341 CAN frame bitO error
AL.342 CAN frame bitl error
AL.343 CAN frame CRC error
Warning of abnormal setting of electronic gear ratio in frequency division output, due to the number
AL-4%0 of pulses in frequency division output exceeding the encoder resolution.
AL.410
Parameter identification exception
AL.411
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AL.412
AL.413
AL.415
AL.416
AL.417
Absolute encoder battery warning
When this warning appears, the absolute encoder can still remember the position correctly, but the
ALAI8 battery needs to be replaced in a timely manner to prevent position loss. When replacing the
battery, please power on and operate the drive normally before replacing the encoder battery.
Warning of abnormal origin homing
AL.420 Timeout of zero return, abnormal positive and negative limit 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 by
AL.450
the drive.
Brake resistor overload warning
Check if the brake parameter settings are correct. If frequent braking causes significant heating of
S 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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