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I. Product Specifications and Installation Precautions

1.1 Confirmation on Arrival of Products

When unpacking, check the following items carefully:
» Is there any damage during shipment
» Is the driver model consistent with your order

» Are all the accessories included? The packing box shall contain the following parts:

Item Name Quantity
Driver 1
26-core signal interface terminal 1
15-core encoder interface terminal 1
6-core MX3.0 terminal and pin 1
Main circuit terminal block 1
Power-off brake terminal block 1

Note: If you find any inconsistencies or omission, contact us immediately.
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1.2 Driver Model and Specification

Additional Code1:

No Code:Supporting Incremental Encoder, Absolute
Encoder (BissC/SSI/SSB, NRZ), Hall Sensor.

R:Only Supporting Resolver.

Additional Code2:

No Code:Not Supporting STO
S: Dual STO architecture achieves up to PL=D, category 2
functional safety under EN ISO 13849-1

No Code: No Supporting auxiliary power.
APS: Supporting auxiliary power.

IXLII 20 40 48 C

S R APS

Driver Series:

IXLI/IXLS/IxH

Continuous Output Current(A)

Bus Supported:
C: Supporting CanOpen and Modbus.
E: supporting EtherCAT and Modbus.

Input Voltage Range:
48: 20-90VDC

96: 40-120VDC

310: 250-370VDC
560: 450-670VDC

Peak Output Current(A)
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1.2.1 IXLII Series Low-Voltage Servo Drive

1.2.1.1 IxLII Series Servo Driver Electrical Features

Electrical features of IxLIl series low-voltage servo driver

Model IxLIl 20.40 IxLII 25.50 IxLIl 30.60 IxLIl 35.70 IxLIl 40.80 IxLIl 50.100 IxLIl 70.140 IxLIl 80.160
Input Voltage Range 20-110vVDC 40-120VDC | 20-90VDC 40-120VDC 20-90VDC 20-90VDC 40-120VD 20-90VDC
Maximum Continuous Output Current(A) 20 25 30 35 40 80 70 80
Peak Output Current(A) 40 50 60 70 80 160 140 160
PWM Frequency 10KHz

Motors Supported

Three phase(BLDC, PMSM). Single phase(Brushed)

Inputs&
Outputs

Analogy Input

2Al, -10V—+10V

Digital Input

8D0,12—30VDC

Digital Output

8DI,12—30VDC

Bus Supported | Modbus RS485 interface, Standard Modbus Protocol

CanOpen Standard CanOpen Protocol, CiA301/402

EtherCAT Standard CoE Protocol
Feedback Supported Incremental Encoder,Absolute Encoder(SSI/BISSB/BISSC,NRZ), Hall Sensors,Resolver
Control Control Mode PV, PT. PP, IP, CSP, CSV, CST

SBC&STO No
Ambient Operation Place Indoor, places free from direct sunlight, dust, corrosive gases, flammable gases, oil mist, anhydrous vapors, etc
Parameters Ambient Operating -40°C—50°C, Derating for use above 40 °C

Altitude The altitude is below 1000m. Derating usage above 1000m

Relative Humidity Below 95% RH, No condensation of water droplets

Vibration Less than 0.5G (4.9m/s2), less than 10Hz

Storage Temperature -40°C—70°C

Cooling Natural Cooling
Size Model 2040 3060(2530) | 3060(2530) | 4080(3570) | 4080(3570) 2040 3060(2530) | 3060(2530)
Weight(KG) 0.6 0.7 0.7 0.8 0.8 0.6 0.7 0.7

Electrical features of IxLIl series low-voltage servo driver
Model IxLIl 95.200 IXLII100.2 IxLII150. IxL11250.500

Input Voltage Range 20-90VDC 20-90VDC 20-120VD 20-120VDC
Maximum Continuous Output 95 100 150 250
Peak Output Current(A) 200 200 300 500
PWM Frequency 10KHz

Motors Supported

Three phase(BLDC, PMSM). Single phase(Brushed)

Inputs&Outputs Analogy Input 2Al, -10V—+10V
Digital Input 8D0,12—30VDC
Digital Output 8DI,12—30VDC
Bus Supported Modbus RS485 interface, Standard Modbus Protocol
CanOpen Standard CanOpen Protocol, CiA301/402
EtherCAT Standard CoE Protocol
Feedback Supported Incremental Encoder,Absolute Encoder(SSI/BISSB/BISSC,NRZ), Hall Sensors,Resolver
Control Control Mode PV, PT. PP_ IP. CSP. CSV, CST
SBC&STO No
Ambient Operation Place Indoor, places free from direct sunlight, dust, corrosive gases, flammable gases, oil mist, anhydrous vapors, etc
Parameters Ambient -40°C—50°C, Derating for use above 40 °C
Altitude The altitude is below 1000m. Derating usage above 1000m
Relative Humidity Below 95% RH, No condensation of water droplets
Vibration Less than 0.5G (4.9m/s2), less than 10Hz
Storage -40°C—70°C
Cooling Natural Cooling
Size Model 95200(70140) 100200 150300 250500
Weight(KG) 2 2 2.7 4.5
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1.2.1.2 IxLII Series Servo Driver Ordering Model

IXLIl Series Servo Driver Ordering Model(CanOpen Supported)

Functional
Continuous Peak Feedback Control Operating Size
Ordering Model Input Voltage Safety
Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.C 20-90VDC
20 40 2040
IxLIl 20.40.96.C 40-120VDC
IxLIl 25.50.96.C 40-120VDC 25 50
3060
IxLIl 30.60.48.C 20-90VDC 30 60
IxLIl 35.70.96.C 40-120VDC 35 70
4080
IxLIl 40.80.48.C 20-90VDC 40 80
Incremental Encoder, Analog Input
IxLIl 50.100.48.C 20-90VDC 50 100 80160
Absolute Encoder Pulse
IxLIl 70.140.96.C 40-120VDC 70 140 No -40°-50° 95200
(SSI/BISSB/BISSC,NRZ), Modbus
IxLIl 80.160.48.C 20-90VDC 80 160 80160
Hall Sensors CanOpen
IxLIl 95.200.48.C 20-90VDC 95 200 95200
IxLIl 100.200.48.C 20-90VDC 100 200 100200
IxLIl 150.300.48.C 20-90VDC
150 300 150300
IxLIl 150.300.96.C 40-120VDC
IxLIl 250.500.48.C 20-90VDC
250 500 250500
IxLIl 250.500.96.C 40-120VDC
IXLIl Series Servo Driver Ordering Model(EtherCAT Supported)
Functional
Continuous Peak Feedback Control Operating Size
Ordering Model Input Voltage Safety
Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.E 20-90VDC
20 40 2040
IxLIl 20.40.96.E 40-120VDC
IxLIl 25.50.96.E 40-120VDC 25 50
3060
IxLIl 30.60.48.E 20-90VDC 30 60
IxLIl 35.70.96.E 40-120VDC 35 70
4080
IxLIl 40.80.48.E 20-90VDC 40 80
Incremental Encoder, Analog quantity
IxLIl 50.100.48.E 20-90VDC 50 100 80160
Absolute Encoder Pulse
IxLIl 70.140.96.E 40-120VDC 70 140 No -40°-50° 95200
(SSI/BISSB/BISSC,NRZ), Modbus
IxLIl 80.160.48.E 20-90VDC 80 160 80160
Hall Sensors EtherCAT
IxLIl 95.200.48.E 20-90VDC 95 200 95200
IxLIl 100.200.48.E 20-90VDC 100 200 100200
IxLIl 150.300.48.E 20-90VDC
150 300 150300
IxLIl 150.300.96.E 40-120VDC
IxLIl 250.500.48.E 20-90VDC
250 500 250500
IxLIl 250.500.96.E 40-120VDC
IXLII Series Servo Driver Ordering Model(CanOpen&Resolver Supported)
Functional
Continuous Peak Feedback Control Operating Size
Ordering Model Input Voltage Safety
Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.C.R 20-90VDC Analog quantity
20 40 2040
IxLIl 20.40.96.C.R 40-120VDC Resolver Pulse No -40°-50°
IxLIl 25.50.96.C.R 40-120VDC 25 50 Modbus 3060
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IxLIl 30.60.48.C.R 20-90VDC 30 60 CanOpen
IxLIl 35.70.96.C.R 40-120VDC 35 70
4080
IxLIl 40.80.48.C.R 20-90VDC 40 80
IxLIl 50.100.48.C.R 20-90VDC 50 100 80160
IxLIl 70.140.96.C.R 40-120VDC 70 140 95200
IxLIl 80.160.48.C.R 20-90VDC 80 160 80160
IxLIl 95.200.48.C.R 20-90VDC 95 200 95200
IxLIl 100.200.48.C.R 20-90VDC 100 200 100200
IxLIl 150.300.48.C.R 20-90VDC
150 300 150300
IxLIl 150.300.96.C.R 40-120VDC
IxLIl 250.500.48.C.R 20-90VDC
250 500 250500
IxLIl 250.500.96.C.R 40-120vVDC
IXLIl Series Servo Driver Ordering Model(EtherCAT&Resolver Supported)
Functional
Continuous Peak Feedback Control Operating Size
Ordering Model Input Voltage Safety
Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.E.R 20-90VDC
20 40 2040
IxLIl 20.40.96.E.R 40-120VDC
IxLIl 25.50.96.E.R 40-120VDC 25 50
3060
IxLIl 30.60.48.E.R 20-90VDC 30 60
IxLIl 35.70.96.E.R 40-120VDC 35 70
4080
IxLIl 40.80.48.E.R 20-90VDC 40 80
Analog quantity
IxLIl 50.100.48.E.R 20-90VDC 50 100 80160
Pulse
IxLIl 70.140.96.E.R 40-120VDC 70 140 Resolver No -40°-50° 95200
Modbus
IxLIl 80.160.48.E.R 20-90VDC 80 160 80160
EtherCAT
IxLIl 95.200.48.E.R 20-90VDC 95 200 95200
IxLIl 100.200.48.E.R 20-90VDC 100 200 100200
IxLIl 150.300.48.E.R 20-90VDC
150 300 150300
IxLIl 150.300.96.E.R 40-120VDC
IxLIl 250.500.48.E.R 20-90VDC
250 500 250500
IxLIl 250.500.96.E.R 40-120VDC
1.2.1.3 IxLII Series Safety Servo Driver Electrical Features
Electrical features of IxLIl series safety low voltage servo driver
Model IxLIl 20.40 IxLIl 30.60 IxLIl 40.80 IxLIl 100.200 IxLIl 150.300
Input Voltage Range 20-72VDC 20-72VDC 20-72VDC 20-72VDC 20-72VDC
Maximum Continuous Output Current(A) 20 30 30 100 150
Peak Output Current(A) 40 60 60 200 300
PWM Frequency T10KHz

Motors Supported

Three phase(BLDC, PMSM). Single phase(Brushed)

Analogy Input

2Al, -10V—+10V

Inputs&Outputs Digital Input 8D0,12—30VDC
Digital Output 8DI,12—30VDC
Modbus RS485 interface, Standard Modbus Protocol
Bus Supported CanOpen Standard CanOpen Protocol, CiA301/402
EtherCAT Standard CoE Protocol
Feedback Supported Incremental Encoder,Absolute Encoder(SSI/BISSB/BISSC,NRZ), Hall Sensors,Resolver
Control Control Mode PV, PT. PP, IP, CSP, CSV, CST

SBC&STO

Dual STO architectures up to PL=D, category 2 functional safety under EN I1SO 13849-1
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Operation Place

Indoor, places free from direct sunlight, dust, corrosive gases, flammable gases, oil mist, anhydrous vapors,

Ambient Operating

-40°C—50°C, Derating for use above 40 °C

Ambient Altitude The altitude is below 1000m. Derating usage above 1000m
Relative Humidity Below 95% RH, No condensation of water droplets
Parameters
Vibration Less than 0.5G (4.9m/s2), less than 10Hz
Storage Temperature -40°C—70°C
Cooling Natural Cooling
Size Model 2040 3060(2530) 3060(2530) 95200(60120) 150300
Weight (KG) 0.6 0.7 0.8 1.95 2.75
1.2.1.4 IxLII Series Safety Servo Driver Ordering Model
IXLIl Series Safety Driver Ordering Model(CanOpen Supported)
Functional
Input Continuous Peak Feedback Control Operating Size
Ordering Model Safety
Voltage Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.C.S 20-72VDC 20 40 2040
Incremental Encoder, Analog Input
IxLIl 30.60.48.C.S 20-72VDC 30 60 3060
Absolute Encoder Pulse 1ISO13849-1,
IxLIl 40.80.48.C.S 20-72VDC 40 80 -40°-50° 4080
(SSI/BISSB/BISSC,NRZ), Modbus PLd
IxLIl 100.200.48.C.S 20-72vVDC 100 200 95200
Hall Sensors CanOpen
IxLIl 150.300.48.C.S 20-72vVDC 150 300 150300
IXLIl Series Safety Driver Ordering Model(EtherCAT Supported)
Functional
Input Continuous Peak Feedback Control Operating Size
Ordering Model Safety
Voltage Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.E.S 20-72VDC 20 40 2040
Incremental Encoder, Analog Input
IxLIl 30.60.48.E.S 20-72vVDC 30 60 3060
Absolute Encoder Pulse 1ISO13849-1,
IxLIl 40.80.48.E.S 20-72VDC 40 80 -40°-50° 4080
(SSI/BISSB/BISSC,NRZ), Modbus PLd
IxLIl 100.200.48.E.S 20-72vVDC 100 200 95200
Hall Sensors EtherCAT
IxLIl 150.300.48.E.S 20-72VDC 150 300 150300
IXLIl Series Safety Driver Ordering Model(CanOpen&Resolver Supported)
Functional
Input Continuous Peak Feedback Control Operating Size
Ordering Model Safety
Voltage Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.C.R.S 20-72VDC 20 40 2040
Analog Input
IxLIl 30.60.48.C.R.S 20-72VDC 30 60 3060
Pulse 1SO13849-1,
IxLIl 40.80.48.C.R.S 20-72VDC 40 80 Resolver -40°-50° 4080
Modbus PL d
IxLIl 100.200.48.C.R.S 20-72VDC 100 200 95200
CanOpen
IxLIl 150.300.48.C.R.S 20-72VDC 150 300 150300
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IxLIl Series Safety Driver Ordering Model(EtherCAT&Resolver Supported)

Functional
Input Continuous Peak Feedback Control Operating Size
Ordering Model Safety
Voltage Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
IxLIl 20.40.48.E.R.S 20-72VDC 20 40 2040
Analog Input
IxLII 30.60.48.E.R.S 20-72VDC 30 60 3060
Pulse 1ISO13849-1,
IxLIl 40.80.48.E.R.S 20-72VDC 40 80 Resolver -40°-50° 4080
Modbus PLd
IxL11100.200.48.E.R.S 20-72VDC 100 200 95200
EtherCAT
IxL11150.300.48.E.R.S 20-72VDC 150 300 150300

1.2.2 IxLs Series Low-Voltage Servo Drive

1.2.2.1 IxLs Series Servo Driver Electrical Features

Electrical features of IxLs series low-voltage servo driver

| IxLs 30.60

Model IxLs 15.30
Input Voltage Range 20-90Vvdc
Maximum Continuous Output Current(A) 15 30
Peak Output Current(A) 30 60
PWM Frequency 10KHz

Motors Supported

Three phase(BLDC, PMSM). Single phase(Brushed)

Inputs&Outputs

Analogy Input

2Al, -10V—+10V

Digital Input

8D0,12—30VDC

Digital Output

8DI,12—30VDC

Bus Supported

Modbus RS485 interface, Standard Modbus Protocol
CanOpen No
EtherCAT Standard CoE Protocol

Feedback Supported

Incremental Encoder,Absolute Encoder(SSI/BISSB/BISSC,NRZ), Hall Sensors.

Control Mode

PV, PT. PP, IP, CSP, CSV, CST

Control
SBC&STO NO
Operation Place Indoor, places free from direct sunlight, dust, corrosive gases, flammable gases, oil mist, anhydrous vapors, etc
Ambient Operating -40°C—50°C, Derating for use above 40 °C
Ambient Altitude The altitude is below 1000m. Derating usage above 1000m
Relative Humidity Below 95% RH, No condensation of water droplets
Parameters
Vibration Less than 0.5G (4.9m/s2), less than 10Hz
Storage Temperature -40°C—70°C
Cooling Natural Cooling
Size Model IxLS15030 1xLS3060
Weight (KG) 0.25 0.4

1.2.2.1 IxLs Series Servo Driver Ordering Model

IxLs Series Servo Driver Ordering Model(CanOpen&Resolver Supported)

Functional
Input Continuous Peak Feedback Control Operating Size
Ordering Model Safety
Voltage Current(A) Current(A) Supported Sources Temperature Model
(SBC&STO)
Incremental Encoder, Analog Input
IxLs 15.30.48.C.S 20-90VDC 15 30 IXLS15030
Absolute Encoder Pulse
No -40°-50°
(SSI/BISSB/BISSC,NRZ), Modbus
IxLs 30.60.48.C.S 20-90VDC 30 60 IXLS3060
Hall Sensors CanOpen
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1.2.3 IxH Series High-Voltage Servo Drive

1.2.3.1 IxLs Series Servo Driver Electrical Features

Electrical features of IxH series high-voltage servo driver

Model IxH 06.12.310 | IxH 15.30.310 IxH 06.12.560 IxH 15.30.560
Input Voltage Range 250-370Vdc/AC220V 450-670Vdc/AC380V
Maximum Continuous Output Current(A) 6 15 6 15
Peak Output Current(A) 12 30 12 30

PWM Frequency

10KHz

Motors Supported

Three phase(BLDC, PMSM). Single phase(Brushed)

Analogy Input

2Al, -10V—+10V

Inputs&

Digital Input

8D0,12—30VDC

Outputs

Digital Output

8DI,12—30VDC

Modbus RS485 interface, Standard Modbus Protocol
Bus Supported CanOpen Standard CanOpen Protocol, CiA301/402
EtherCAT Standard CoE Protocol
Feedback Supported Incremental Encoder,Absolute Encoder(SSI/BISSB/BISSC,NRZ), Hall Sensors, Resolver
Control Mode PV, PT. PP, IP, CSP, CSV, CST
Control
SBC&STO No
Operation Place Indoor, places free from direct sunlight, dust, corrosive gases, flammable gases, oil mist, anhydrous vapors, etc.
Ambient Operating -40°C—50°C, Derating for use above 40 °C
. Altitude The altitude is below 1000m. Derating usage above 1000m
Ambient
Relative Humidity Below 95% RH, No condensation of water droplets
Parameters
Vibration Less than 0.5G (4.9m/s2), less than 10Hz
Storage -40°C—70°C
Cooling Natural Cooling
Size Model IxH0612 IxH1530 IxH0612 IxH1530
Weight (KG) 415 45 415 45
1.2.3.2 IxH Series Servo Driver Ordering Model
IXH Series Servo Driver Ordering Model(CanOpen Supported)
Functional Operating
Input Continuous Peak Feedback Control
Ordering Model Safety Temperatur Size Model
Voltage Current(A) Current(A) Supported Sources
(SBC&STO) e
250-370VDC
IxH 06.12.310.C
220VAC
12 IXH0612
450-670VDC Incremental Encoder, Analog Input
IxH 06.12.560.C
380VAC Absolute Encoder Pulse
NO -40°-50°
250-370VDC (SSI/BISSB/BISSC,NRZ), Modbus
IxH 15.30.310.C
220VAC Hall Sensors CanOpen
30 IXH1530
450-670VDC
IxH 15.30.560.C
380VAC
IxH Series Servo Driver Ordering Model(EtherCAT Supported)
Functional Operating
Input Continuous Peak Feedback Control
Ordering Model Safety Temperatur Size Model
Voltage Current(A) Current(A) Supported Sources
(SBC&STO) e
250-370VDC Incremental Encoder, Analog Input
IxH 06.12.310.E
220VAC 12 Absolute Encoder Pulse NO -40°-50° IXH0612
IxH 06.12.560.E 450-670VDC (SSI/BISSB/BISSC,NRZ), Modbus

10
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380VAC Hall Sensors EtherCAT
250-370VDC
IxH 15.30.310.E
220VAC
15 30 IXH1530
450-670VDC
IxH 15.30.560.E
380VAC
IxH Series Servo Driver Ordering Model(CanOpen&Resolver Supported)
Functional Operating
Input Continuous Peak Feedback Control
Ordering Model Safety Temperatur Size Model
Voltage Current(A) Current(A) Supported Sources
(SBC&STO) e
250-370VDC
IxH06.12.310.C.R
220VAC
6 12 IXH0612
450-670VDC Analog Input
IxH 06.12.560.C.R
380VAC Pulse
Resolver NO -40°-50°
250-370VDC Modbus
IxH 15.30.310.C.R
220VAC CanOpen
15 30 IXH1530
450-670VDC
IxH 15.30.560.C.R
380VAC
IxH Series Servo Driver Ordering Model(EtherCAT&Resolver Supported)
Functional Operating
Input Continuous Peak Feedback Control
Ordering Model Safety Temperatur Size Model
Voltage Current(A) Current(A) Supported Sources
(SBC&STO) e
250-370VDC
IxH 06.12.310.E.R
220VAC
6 12 IXH0612
450-670VDC Analog Input
IxH 06.12.560.E.R
380VAC Pulse
Resolver NO -40°-50°
250-370VDC Modbus
IxH 15.30.310.E.R
220VAC EtherCAT
15 30 IXH1530
450-670VDC
IxH 15.30.560.E.R
380VAC

11




IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

1.4 Driver Shape and Size
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1.4.3 Size: 4080(3570)
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1.4.5 Size: 95200(70140)
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1.4.7 Size: 150300
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1.4.9 Size: IxLs1530
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1.4.11 Size: IxH0612
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1.5 Installation Precautions

The servo driver is base-mounted. Improper installation may lead to malfunction. Please install

correctly according to the following precautions.

(1) Please install it in a well-ventilated place. To facilitate the heat dissipation of the driver, vertical

installation is generally adopted;

(2) The allowable ambient temperature for operation of the driver is 0 ‘C ~50 ‘C, but if the ambient

temperature is higher than 40 °C, the maximum continuous output current should be reduced by

20% for every increase of 10°C, and ventilation and heat dissipation should be strengthened;

(3) The humidity requirement of the installation place is lower than 95%, with no condensation;

(4) It is not allowed to install the driver where there is a lot of dust and metal powder;

(5) It is not allowed to install the driver where there are corrosive and explosive gases;

(6) Install the driver where the vibration is less than 0.5G (4.9 m/s?), and the vibration frequency is

lower than 10Hz;

(7) Install the driver where there is no direct sunlight;

(8) The altitude is preferably lower than 1,000m . If it is higher than 1,000m , the maximum

continuous output current of the driver shall be reduced by 3% for each increase of 100m.

(9) If the continuous running current of SIZE1/SIZE2 drivers exceeds 15A, the continuous current of
SIZE3 drivers exceeds 30A, and that of SIZE4 drivers exceeds 50A, it is necessary to provide an
external radiator or install the drivers on metal shells, and apply heat-radiating silica gel or cooling

pads between the drivers and the shells.
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1.6 Installation of the Driver

The space requirements for installation of one SIZE:2040/3060(2550)/4080(3570) driver are shown in

the following figure:
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The space requirements for installation of one SIZE:80160(50100) driver are shown in the following

figure:
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Note: SIZE:80160(50100)/150300 drivers need to use an external radiator or external casing for heat
dissipation due to their large current. Pay attention to installing an external radiator during the installation of

the driver, and apply heat-radiating silica gel or cooling pads between the driver and the external radiator.
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If there are multiple controllers installed in the mechanism, they should be installed side by side, and
equipped with air inlets, air outlets and special cooling fans.

SIZE:2040/3060(2550) drivers are shown in the following figure:
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SIZE:80160(50100)/150300 drivers are shown in the following figure:
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Note: SIZE:80160(50100)/150300 drivers need to use an external radiator or external casing for heat
dissipation due to their large current. Pay attention to installing an external radiator during the installation of

the driver, and apply heat-radiating silica gel or cooling pads between the driver and the external radiator.
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2.Wiring

2.1 Wiring Precautions

2.1. 1 Safety Precautions for Wiring

(1)

2)

€)

(4)

()

(6)

(7)

(8)

)

The wiring must be completed by professionally qualified personnel, otherwise there is a danger of
electric shock;

Ensure that the input power supply is completely disconnected before wiring, otherwise there is a
danger of electric shock;

The grounding terminal of the controller must be firmly connected with the grounding wire of the
corresponding device (copper core wires above 2.5 mm? should be used as the grounding wire, and
the grounding resistance should be less than 10 Q), otherwise there is a danger of electric shock;
Ensure that there is no short circuit between the wires, otherwise there is a danger of fire and damage
to the equipment;

It is strictly forbidden to connect the input power supply to the output side of the driver, otherwise

there is a danger of damage to the equipment;

All wires must be reliably and firmly connected, otherwise there is a danger of damage to the
equipment;
The power supply of the controlling terminal block shall not exceed the specified range

(22V-90VDC), otherwise there is a danger of damage to the equipment;
The exposed parts of wires at each wiring connection must be wrapped with insulating tape,
otherwise there is a danger of short circuit and damage to the equipment;

Check if the connections are correct after the wiring is completed.

2.1.2 Electrical Precautions for Wiring

(1)

()

€)

It is not advisable to let the power wire and the signal wire pass through the same pipe, or bind them
together. When wiring, it is preferable to set aside a distance of 10cm and above between the power
wire and the signal wire.

Twisted-pair wires with integral shielding shall be used for the signal wire and the encoder feedback
wire, and the shielding layer shall be connected to the connector housing. Wiring length: The
maximum length of instruction signal input wires is 3m, and that of encoder feedback wires is 20m.

Even if the power supply is turned off, there may still be high voltage in the servo driver, so start the
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wiring or inspection 5 minutes after turning off the power supply.

(4) Do not turn on and off the power supply frequently. If you need to turn on and off the power supply
repeatedly, you should control the frequency below once per minute. A capacitor is installed inside
the servo driver, and when the power supply is turned on, a large charging current will flow through
the driver (the charging time is tens of milliseconds). Therefore, if the power supply is frequently

turned on/off, the aging of components inside the servo driver will be accelerated.

2.1. 3 Recommended Specifications for Wiring Wires

Driver Model Main Circuit Cable (mm?) Remarks
IxL-IT 1020 2
IxL-II 2040 4
IxL-IT 3060 6
IxL-11 4080 8 It is advisable to use

heat-resistant wires for

IxL-IT 50100 10 the main circuit
IXL-IT 80160 16

IxL-IT 100200 20

IxL-IT 150300 25
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2.2 Schematic Diagram of Electrical Wiring

2.2. 1 Definition of Size:2040/3060(2550)/4080(3570) External Terminals

7, RS485 BT
U
2 HhERRT —00
3 oo —
C, CAN T
o
S uBwHET
e -]
Eana 1 2
Paifll 2032 (] 455 - 6 ERBSET —
A o
g
DC_ F l
DC+{RB+)
RE-
No. Chinese English
1. P2 il Bh 3 17 v 7~ P2Brake terminal
2. IRSFERAT Status indicator
3. 120Q F FHI%E £ 120Q resistance option
4. C2 CAN ¥ 1 C2 CAN terminal
5. Ut =41 1 U1 Control terminal
6. E1 Zmhbd 28 Vi1 E1 Encoder terminal
7. C1RS485 i1 C1 RS485 terminal
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2.2. 2 Definition of Size:80160(50100)/100200/95200(70140) External Terminals

2
3

4 Cy CANBST

7 €, RS485 BT

T
1209@&1:1&?%—]

5 UfEilsET

o ikt o] o EEER o Wé é

[ —
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Y — 1
L Pl Sl e i T

C

Il:_

DC+(RE+)

RB-
No. Chinese English
1. P2 il B3 15 v 7~ P2Brake terminal
2. IRSFERAT Status indicator
3. 1200 F BH % 1209 resistance option
4. C2 CAN 1 C2 CAN terminal
5. Ut 3% #1551 U1 Control terminal
6. E1 Zmhd 28 Vi1 E1 Encoder terminal
7. C1RS485 i1 C1 RS485 terminal
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2.2. 4 Definition of Size:150300 External Terminals

2 C2 CAN#T

3 UiEHlE T

J1_DC+

5 u2EEhlE T
No. Chinese English
1. % H Standby
2. C2 CAN i ¥ C2 CAN terminal
3. U $2 4l ity Ui Control terminal
4. E1 9atd &3 it 1 E1 Encoder terminal
5. Uz $ 4l ity Uz Control terminal

2.2.5 Definition of Size:150300 U2 Control Terminal

PIN Name Function Description

Ul Can R Can_R and Can_L are short-circuited to 120
U2 Can L ohm terminal resistance

u3 485H

U4 485L

us GND

U6 N.O Relays are normally open

u7 COM The common terminal of relays

U8 POW + Brake Power Supply +
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2.2.5 Definition of Size:IxLs1530/I1xLs3060 External Terminals
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CAN=120 @ fifH e
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No. Chinese English

1. 485-390Q/CAN-120Q F BH i ¢ 485-390Q/CAN-120Q Resistance option
2. C1RS485 i C1 RS485 terminal

3. REFERIT Status indicator

4. U $2 4l ity Ui Control terminal

5. E1 9atd &% it 1 E1 Encoder terminal

6. C2 CAN ¥ ¥ C2 CAN terminal

7. P2 il Bl 48 1) iy 1 P2Brake terminal

2.3 Main Circuit Terminal P1

SIZE1/2 Drive Main Circuit Terminal;

PIN Name Function Description
I RB- Braking Resistance-
2 DC+ (RB+) Power Supply+ (Braking Resistance+ )

20-90VDC
I3 DC- Power Supply-
J4 C Motor U-phase input/Brushed (forward)
J5 B Motor V-phase input
J6 A Motor W-phase input/Brushed (reverse)
SIZE3 Drive Main Circuit Terminal:

PIN Name Function Description

J1 DC+ (RB+) Power Supply+ (Braking Resistance+ ) 20-90VDC
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2 DC- Power Supply-

I3 C Motor U-phase input/Brushed (forward)
J4 B Motor V-phase input

J5 A Motor W-phase input/Brushed (reverse)

SIZE4 Drive Main Circuit Terminal:

PIN Name Function Description
J1 B+ Power Supply+
20-90VDC
J2 B- Power Supply-
I3 F+ Standby
J4 U Motor U-phase input/Brushed (forward)
J5 \Y Motor V-phase input
J6 W Motor W-phase input/Brushed (reverse)

IxLLS15030/IxLs3060 Drive Main Circuit Terminal:

PIN Name Function Description
J1 RB+ Braking Resistance+
2 RB- Braking Resistance-
J3 DC+ Power Supply+ 20-90VDC
J4 DC- Power Supply-
J5 A Motor W-phase input/Brushed (reverse)
J6 B Motor V-phase input
J7 C Motor U-phase input/Brushed (forward)
J8 ETH Chassis ground
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2.4 Brake Terminal P2
SIZE1/2 Brake Terminal
PIN Name Type Function
1 K (N.O) Interfaces with normally open relays If power-off braking is needed,
2 R (Com) The common terminal of relays connect the power-off brake of
3 B (N.C) Interfaces with normally closed relays | the motor

SIZE3 Brake Terminal

PIN Name Type Function
1 K (N.O) Interfaces with normally open relays If power-off braking is needed,
2 R (Com) The common terminal of relays connect the power-off brake of
3 RB- Braking Resistance- the motor

Note: The maximum endurable current of the internal brake relay is 2A. If the continuous current of a brake

is greater than 2A, use an external relay for connection, otherwise there is a risk of damage to the internal

brake relay.
5 Remarks: The power supply
4 Brake voltage is the rated voltage of the
y ST T eTTTTTTeT B
5= =}, 88 6
1 frl A Bk Bl 4 ! Power
| |
I '3 Power
| K{N.O) o
|
| t
| RcoM) | MOTOR
| :
| BIN.C) i
| T
I |
i i
| 1
2 PRI i
W e e T e e T L ) |
Schematic Diagram of Internal Brake Relay Wiring

No. Chinese English

1. fr I 3K 5 7 Servo driver

2. P2 5] ity P2 Brake terminal

3 FEL I I Power Supply+
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E{QALRERY Brake Power Supply
&yE: HYEHE RO WA E B | Remarks: The power supply voltage is the rated voltage of
the brake
IR AR Power Supply-
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SIZES5/6 Brake Terminal
PIN Name Type Function
1 K (N.O) Normally open contacts
2 R (Com) Power Supply-
3 POW + Power Supply+

POWER

O
> @

=

Y e
W 1
|| |

RPUECTEL

Schematic Diagram of MINI Drive Brake Wiring

No. Chinese English
1. T 1] Brake
2. F 1) L Y Brake Power Supply

2.5 Control Signal Terminal Ul

DIi7 GND Di8 +15v PTC DIé COM- DO1
Al0- A0+ Al1+ PUL+ DI2 D4 DI5 DO2 DO4
COM+ DI1 Al1- PUL- SIG- PUS_P SIG+ DI3 DO3

. J

00000000

. 1000000000 .

10000000009

General 1/0
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PIN Name Type Function
01 |10 _COM+ IO input power supply Input Common Terminal
02 | USRC DIl Digital input Servo ON; External DI enabled effectively
03 | USRC AIl N Analog input (negative)
Torque/speed limit input
12 | USRC AIl P Analog input (positive)
04 | ORD PUL L Pulse input interface
05 | ORD SIG L Pulse input interface
Command pulse signal input;
06 | ORD _PUS POW | Pulse input power supply
Input current: > 10mA
07 | ORD_SIG H Pulse input interface
13 | ORD PUL H Pulse input interface
08 | USRC DI3 Digital input Alarm reset; External DI enabled effectively
09 | USRC DO3 Digital output Servo alarm output; < SO0mA
10 | USRC AIO N Analog input (negative) | Current reference input/Speed reference
11 | USRC _AI0 P Analog input (positive) input
14 | USRC DI2 Digital input POT input
15 | USRC D4 Digital input NOT input
16 | USRC DIS Digital input Home origin signal; External DI enabled effectively
17 | USRC _DO2 Digital output Positioning completed/Speed reached output; < S0mA
18 | USRC DO4 Digital output Servo enabled output
19 | USRC DI7 Digital input Quick stop of the motor
20 | GND DIG Digital ground
21 | USRC_DI8 Digital input Motor homing activated; External DI enabled effectively
22 | +15V_DIG Power supply output <100mA
23 | MOTOR PTC Analog input Motor temperature sensor (positive)
24 | USRC DI6 Digital input Control mode switching
25 | I0_COM- IO output power supply | Output common terminal
26 | USRC DO1 Digital output Servo readiness output; < SOmA
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2.5.1 Digital DI Wiring

10_COM+ Jlcuny | EEQ .
5 = L |
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o USRC_DI3 B (U1} i T ’_\L K
4 Gt B iy A i e R e ety
e 9 7 B L Ry ) 1
i H -
== ISRC T 15 (U1} 1
Sl USRC_DT4 T ‘fL K
5 0, 77 [l Bl sl A ok S A
No. Chinese English
1. VE: Fy N H HYEW A 3% | Note: The power supply of the input port is also suitable for reverse connection.
2. fAl il ON %A\ Servo ON input
3. 1ET7 I SR B A5 1R POT input
4. BRI Alarm reset input
5. UL ETIES R TN NOT input
2.5.2 Digital DO Wiring
12730VDC
o6 (U1)——  USRC_DOI1 e
_______ : |
Ll gl g It 40
' * 1 4, 7KQ
_______ [ -
17 (U1) —— USRC_DOZ
_______ r ot .| ‘
I Y | \_» TE {3 4 B B iR A 2
[ g I
' I 4. 7EQ
_______ I — *
| S|
9 (W1 yspc_po3
_______ t J .
I ik : | '! 1"'“” i 3
| Y I
I I 4. 7K
_______ | | +
_______ 18 (U1) — USEC DM
] |
| I
| } I
: L ATRE o5 trt) 10 COM-
_______ ]
No. Chinese English
1. ] A 2 1 Servo readiness for output
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2. TE 25 A/ P Bk A Positioning completed/Speed reached output;
] b A B Servo alarm output

2.5.3 Analog AI Wiring

+/-10V Analog instruction wiring method:

i E— - Py
o 3 BHLERA USR_AIO_P 11 CU1)
1 M I o =
HUELL +10v = ;
KB 4 ST BHLERA usr atoN 10 (UL
. A/D
2 i B 3 PEALE S A usr anip 12 {ul)
Y +i0v =9
STl Edg A USR_AILN 3 (UL
No. Chinese English
. TE /T AR AR A Speed/Torque analog instruction
2. LA PR i) EF 2 Analog limited quantity instruction
EVS=E PN Analog input
0-10V Analog + direction signal instruction wiring method:
T R
: BRI USR_AIO_P 11 (U1
1 SEEE/ i 510 i
BB E 4 . ;
o 2 ELERI N usR_a10 N 10 <UL
av A D
ﬁ 2 Bl sEsm A sk an1 p 12 (b /
DIR
2 B0l i A USR_AIL N 3 (U1
No. Chinese English
. E /TR AR 4 Speed/Torque analog instruction
2. (NN Analog input

2.5.4 Pulse Input Wiring

Difterential pulse input wiring:

35




IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

1 ﬁ"“*iﬁﬁj‘ A 1’# EE. ORD_PUS_FOW 6 (U1 2.9k 0
o N 3.3V
2 Fkipsi AFED  oro_puL_x {5 ¢t 1 5
PULS : ) = -
:@( 2 ki AP oro_puL_L 4 i 335”“ T i % '|<
2 BRRIASZ D oro_ste_u 7 (U Lz.zr:n
SI6 : _ — i
E( 2 BRI AIE ] omp_sic L 5 (UL %“ T e {
No. Chinese English
1. Jhk e A\ AR E Pulse input power supply
2. ok N2 Pulse input interface
p

Open collector pulse input wiring:

24v | 1 M b &y A fit oy ORDFUS_FOV B M3 2 ZEu
S 3.3%
2 A% AL orp_puL_n 13 (U1) 7 =
\ 2 ] —
2 k% AFE D or_puL_L sl 220 F 7% { <
POLS -
ﬁ ek i Y e 2.2K0
2 M ph i A4 ) orp ste.m 7 (01} U :
. L 3
2 kP& A% ) orp s16 1 gipiy| AR T el ~L;
3IG i; L
No. Chinese English
1. Jhk e A\ A E Pulse input power supply
2. ok Nz 1 Pulse input interface
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2.5.5 Auxiliary Power Supply Wiring (Driver Model: IXL-II. **.** AP)

+24V(6)

Power Supply

GRS

GND(20)

Auxiliary power supply wiring: Drive U1, Port 6 and Pin 20 are connected to 24V power supply

(The wiring of other parts is the same as normal drivers)

2.6 Encoder Terminal E1

GNDAD- U+ V+ W+
AC+ AC- B- B+ AD+
5V A- A+ Z+ Z-

4 \
OO0 0O

. 36000010 .
10O0000s

\_ )
Encoder

PIN Name Type Function
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01 | VDD 5V 5V power supply for encoders

02 |IPHA N Input Incremental encoder A with a negative difference
/Single-ended incremental encoders are connected to VDD _5V
Resolver SIN-

03 | IPHA_ P Input Incremental encoder A with a positive difference
/Single-ended incremental encoder with A signals
Rotary encoder SIN +
Incremental encoder; Z differential input (positive)

04 |IDX P Input /Single-ended incremental encoder with Z signals
Resolver excitation (positive), EXC+
Incremental encoder; Z differential input (negative)

05 | IIDX N Input /Single-ended incremental encoders are connected to VDD_5V
Resolver excitation (negative), EXC-

06 | ABS ECLK P Output Absolute encoder; clock output (positive)

07 | ABS ECLK N Output Absolute encoder; clock output (negative)

08 | IPHB_ N Input Incremental encoder B with a negative difference
/Single-ended incremental encoders are connected to VDD 5V
Resolver COS-

09 |IPHB P Input Incremental encoder B with a positive difference
/Single-ended incremental encoder with B signals
Resolver COS+

10 | ABS DATA P Input/Output Absolute encoder; Data (positive)

11 | GND_DIG Digital ground

12 | ABS DATA N Input/Output Absolute encoder; Data (negative)

13 |HULL U Input Hull U

14 |HULL V Input Hull V

15 |HULL W Input Hull W

2.6. 1 Incremental Encoder Wiring

Driver pin Differential incremental
encoder
01. VDD 5V +5V
11. GND_DIG GND
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03.IPHA P A+
02.IPHA N A-
09. IPHB_P B+
08. IPHB N B-
04. IIDX_P 7+
05. IDX N Z-
13. HULL U HULL U+
14. HULL V HULL V+
15. HULL W HULL W+
HULL_U- (not connected)
HULL V- (not connected)
HULL_W- (not connected)
— Driver pin Single-ended incremental
< encoder
‘ 01. VDD 5V +5V
e 11. GND_DIG GND
o2 5 3 03. IPHA P A
00 | | o [02.1PHA N
oo Q | 09. IPHB P B
080 Q [08.1PHB N
(o)(e] LLl | 04. IDX P zZ
e | 05. [IDX_N —
13.HULL U HULL U
‘ 14. HULL_V HULL V
15. HULL W HULL W
— Driver pin Single-ended incremental
. <+ encoder without Z signals
01. VDD 5V < +5V
/\ 11. GND _DIG GND
e~ - | 03.IPHA P A
gog % 02. IPHA N
o0 Q | 09.IPHB P B
080 2 [08.1PHB N
Q-0 L | 04. IIDX P
% 05. [IDX_N -
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13. HULL U HULL U
14. HULL V HULL V
15. HULL W HULL W
2.6.2 SSI/BISS Encoder Wiring
— Driver pin SSI/BISS Encoder
. 01. VDD 5V +5V
11. GND_DIG GND
e 10. ABS DATA P DATA+
0 v -
3 og o & | 12.ABS DATA N DATA
oo 5 | 06.ABS_ECLK P CLK +
o0 8 07. ABS ECLK N CLK-
080 =
Q3| |w
- I J
2.6. 3 TAMAGAWA NRZ Encoder Wiring
— Driver pin TAMAGAWA Absolute NRZ
‘ Encoder
01. VDD 5V +5V
e 11. GND_DIG GND
oL 5 - | 10. ABS_DATA P DATA+
()]
(0] 12. ABS DATA N DATA-
O0~0 o AR
OO @)
OO O
Qe | [w
e I
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2.6. 4 Resolver Wiring

— Driver pin Resolver
‘ 2. IPHA N SIN-
3.IPHA P SIN+
/\ 4.1IDX P EXC+
0 L -
6 02 O o 5. 1IDX N EXC
o O o 8. IPHB_N COS-
Oop O |9.IPHB P COS+
O
0% | | €
QR | [
. J
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2.7 RS485 Communication Terminal C1

Definition of RS485 Communication Terminal C1 Port:

PIN Name Function
01 RS485 H
02 RS485 L
03 COM_GND
04 RS485 H .
05 RS485 L
06 COM_GND
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2.8 CAN Communication Terminal C2

Definition of CAN Communication Terminal C2 Interface

PIN Name Schematic Diagram
01 CAN H
% —
02 CAN L x 8 -~
03 CAN_GND g = e
3| B P|E
04 NC - ™ -
I Q_
05 NC o
06 COM_GND 2 = <
- =49 C o e
07 RS485_L ?.i g § 2 - =
08 RS485 H T3 3 Cw
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e e e e e e

iy i
1) fAlBRMEENSE 1 | 31 caN IS |
| i 1 i CAN_H :
i FANN I VT i | i - A i
| + | I
i CAN L : XX X}( | 120 i
! : | ! CAN_L |
i GND_v : : I E
| g — |
! R | e‘? !
: 2 caniEE | > :
= - S e e i e i D e L et
st )
4 Al ARIE N5 2 !
! I
| |
I CAN_H | ki
i I
! |
: i }C(
| |
: i
! GND_V :
| 2 cangEE |
e S U P Pt
51 f{ARREZNE 3 |
l |
| I
I CAN_ M l
| :
! Lo 120R
i =
| ]
i i
! GND_W !
I T
Ak l
i 2 CNEEE E
Lo e e e T e T e e ] i
No. Chinese English
1. A RIS #% 1 Servo driver 1
2. CAN Wk 2% CANTransceiver
3. CAN =il 45 CANController
4. Al IR SR B 25 2 Servo driver 2
5. Al AR 2R ) 4% 3 Servo driver 3

Note: When multiple drivers are connected to the bus, it is necessary to set each driver at a unique address,

otherwise there will be communication failure.

CAN Bus Connection and Performance Features

CAN bus control is a local control network and a communication protocol of real-time control. Its
running speed reaches 1IMHZ, and for typical applications, the speed is SOOKHZ. The two terminals of CAN
bus must be connected with 120R resistance, and the total resistance between CAN buses is 60R.
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MCU
CAN Controller

Nodel | transceiver | Node?

1 sk
No. Chinese English
1. KL B4k Twisted-pair shielded wire

Note: To enhance the anti-interference ability of the bus, it is recommended to use twisted-pair shielded
wires for CAN connecting wires, and the shielding layer shall be connected to reliable ground wires.
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2.9 SIZE4 Control Terminal U2

PIN Name Description Schematic Diagram
01 CAN _120R R CAN Bus 120R terminal resistance o
02 CAN 120R L options are available after ID
short-circuiting :
03 RS485 H RS485 port for MODBUS o
04 RS485 L communication and connection o)
05 GND with debugging software
06 K (N.O) Driver brake port; Refer to Section ;o
07 R (Com) 2.4 for port description -
08 NC Null
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2.10 Anti-interference Measures of Wiring

1. The wiring of logic circuits such as control signals and encoder signals must be separated from the

power wires of the power supply and those of motors. Cross wiring is recommended to minimize

interference.

2. The filtering magnetic ring is installed on the output side near the driver, which can effectively suppress

the common mode interference on the output side.

S P
-~ e
1 EEE L ) e | A —) €
5 BRI 1R Hh 2R T T SRR B IR

No. Chinese English

1. ((SER=RY SR Low voltage DC power supply

2. HEZE Wr itk Incoming circuit breaker

3. fri) Al B 5y Servo driver

4. (7282 Magnetic ring

5. A8 1R 2 5 i IR Do not let the ground wire pass through the filter magnetic ring.

3. The output wires of servo drivers are shielded cables, which can effectively suppress radio interference
and inductive interference. When using shielded cables, both ends of the shielding layer should be

grounded.

1 {REERK .J:z Fek gk o2

F i

Ly

3 falik

Lyl

No. Chinese English

1. i B FLJE Low voltage DC power supply
2. HEE W 2 Incoming circuit breaker

3. fRI IR 9K 5)) Servo driver

4. Bt itz FRL 4 Shielded cable

4. Input side interference of the driver can be resisted by using an input filter.
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2 ek MR RR
fn_ > FrigFag
3 4 BT g
| EEER g || — -
e Lﬂ_ 32 {FIBR YR h % T : T T
| |
No. Chinese English
1. (A= RN Low voltage DC power supply
2. A T Incoming circuit breaker
3. A N\ TR e g 2% Input noise filter
4. fr I 3K 5 7 Servo driver
5. Bl 46 Shielded cable

3. MODBUS and EASYDRIVE Debugging Software

3.1 Options of Communication Modes

The driver adopts the MODBUS-RTU protocol, supporting RS485 communication mode.

Baud rate setting

The driver supports three baud rates: 9600, 19200 and 38400. The baud rate of driver communication

can be changed by setting the parameter of sysPRM.uwMbusBaudRate, and the initial baud rate of the driver

1s 9600. See Table 3-1 for details.

Modbus Parameter No. Name and Setting range Default
Communication description setting
address
icati 192 4
0x4670 sysPRM.uwMbusBaudRate Corgillén;:glon 9600, 19200, 38400 9600

Communication address setting

The driver can set 1-127 communication addresses, and 0 is the common address. In the entire network,

each driver needs to set a unique address, otherwise it will cause communication failure. Set driver addresses

by setting the parameter of sysPRM.uwMbusStaAdd, and the initial value is 0. See Table 3-2 for details.

Modbus
Communication
address

Parameter No.

Default
setting

Name and
description

Setting range
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0x466C

sysPRM.uwMbusStaAdd

Communication 0-127

address

Note: To use MODBUS to control the operation of motors, you need to set the enabling status of CANOpen

to disabled. If the CANOpen is in the enabled status, MODBUS can only be used for monitoring.

1 2 3 4 6
1L B npLeE ilizqr AR P&

v mnswEss 10 wi | see O | wo ) owew ! mes | e '] e ] es ' oveme 15
matesn 17 1 18033 can Para CHANGED.BA... Enum 500Kbps v |2 0 2 HEC CanOpen ...
ey 18 - . |
ElTsns 19 2 18034 can_Para_ CHANGED.NO... |\Word 10 10 0 10 HEC CanOpen No...

20 EiShmaE 21 3 18039 can_Para_CHANGED.TP... \Word 4 4 0 4 HEC CanQpen TP...
gﬁiﬁiﬁﬁi 22 4 18037 can_Para_CHANGED.CA... |Enum Disable >0 0 0 HEC CanOp:

v AEEEES 03 5 18038 sysPRM.EtherCATEnable Enum Disable >0 0 0 HEC EtherCAT {&5E
frEsag 24 .

EESRHEED 5

> et 26

FiEEHE 27
o 5 28
> CANOpen £H&E 20
l@.ﬂﬁtﬁi’;ﬂj 31

No. Chinese English
1. 5 Communication
2. S Parameter
3. B E Motor settings
4, Risfr Trial operation
5. RS R Condition monitoring
6. A& Oscilloscope
7. Hotik Address
8. ZH 4 Parameter name
9. (EEagis} Value type
10. THHEAE Calculated value
11. JRAEE Original value
12. e/ ME Minimum
13. PN Maximum
14, LA Unit
15. Difedtid Function description
16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. RLLRZS B Motor condition monitoring
19. RIS B A Motor overload settings
20. RS T E Motor and load settings
21. s S i B Encoder feedback settings
22. HLHLH % 2] D Motor self-learning function
23. fr B Profiled position mode
24. (DA=RET e Profiled position parameter
25. A B 3 R H 24 Position contact control parameter
26. R AR Profiled velocity mode
27. JIHE R Profiled torque mode
28. /O =4 /O control
29. CANopen Z4{ it CANopen parameter configuration
30. KB R G H| 24 Drive system control parameter
31. FEL L A2 A7 475 Motor reset control
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3.2 Introduction of Modbus Communication Protocol

3.2.1 The driver supports the following Modbus function codes

0x03: Read the holding register. Get the current binary value in one or more holding registers. Maximum of

125 register data can be read at a time.

0x10: Preset multiple registers. Load specific binary values into a series of continuous holding registers.

The CRC syndrome formula is: g(x)=x"16+x"15+x"2+1->(C005)

Note: The driver does not support the read-write function of continuous address registers.

3.2.2 Description of MODBUS Function Code Commands

Write holding register (function code 0x10)

Register address Number of registers Data written in Check code
Function Number
Controller | Address Address | Address High Low 2/4 CRC16
code of bytes
command (high) (low) order order
1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2/4 Bytes 2 Bytes
Register address Number of registers written in Check code
Function
Driver Address q Address | Address | Number of registers (high) | Number of registers (low) CRC16
code
response (high) (low)
1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes
For example: Controller Write Commands: (32-bit data write operation)
Number of
Function ) Number of write ) ) . .
Address Register address ] written Low 16-bit data | High 16-bit data CRC check
code registers
bytes
IstB 2nd B High Low High Low 7th B High Low High Low Low High
order order order order order order order order order order
0x00 0x10 0x43 0xC6 0x00 0x02 0x04 0x80 0x00 0x00 | OxO0A | OxF7 0xDD
Description
Driver response
Address Function Register address Number of registers CRC check
code
Ist B 2nd B 3rd B 4th B 5th B 6th B 7th B 8th B
0x00 0x10 0x43 0xC6 0x00 0x02 0xB5 0xa0
Description
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For example: Controller Write Commands: (16-bit data write operation)

Number
Number of write
Address Function code Register address ) of written 16-bit data CRC check
registers
bytes
Ist B 2nd B High Low High Low 7th B High Low Low High
order order order order order order order order
0x00 0x10 0x43 O0xBE | 0x00 0x01 0x02 0x00 0x02 0x43 0xDB
Description
Driver response
Address Function code Register address Number of registers CRC check
Ist B 2nd B 3rd B 4th B 5th B 6th B 7th B 8th B
0x00 0x10 0x43 0xBE 0x00 0x01 0x75 0xb8
Description
Read holding register (function code 0x03)
Register address Number of read registers Check code
Controller | Address code | Function code
Address (high) Address (low) High byte Low byte CRC16
command
1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes
Address code | Function code | Number of bytes Data segment Check code
Driver
2/4 Datal | Data2 | Data3 | Data4 CRC16
response
1 Byte 1 Byte 1 Byte 1 Byte | 1 Byte | 1Byte | 1Byte 2 Bytes
For example: Controller Read Commands: (32-bit data operation)
Address Function Register address Number of registers CRC check
code
IstB 2nd B 3rd B 4th B 5th B 6th B Low order High order
0x00 0x03 0x43 0xC6 0x00 0x02 0x30 0x63
Description
Driver response
Function | Number Read data CRC check
Address
code of bytes Low 16-bit data High 16-bit data
Order IstB 2nd B 3rd B 4th B 5th B 6th B 7th B 8th B 9th B
Command 0x00 0x03 0x04 0x80 0x00 0x00 0x0A 0x43 0x34
Description
For example: Controller Read Commands: (16-bit data operation)
Address | Function code Register address Number of registers CRC check
Order IstB 2nd B 3rd B 4th B 5th B 6th B Low order High order
Command 0x00 0x03 0x43 0xBE 0x00 0x01 0xFO 0x7B
Description
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Driver response

Address Function code Number of bytes Read data CRC check
Order IstB 2nd B 3rd B 4th B 5th B 6th B 7th B
Command 0x00 0x03 0x02 0x00 0x02 0x04 0x45

Description
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3.3 Connection between EasyDRIVE Debugging Software and the Driver

3.3.1 Introduction to EasyDRIVE Debugging Software

EasyDRIVE software is a type of application software integrating debugging, running, and monitoring
for WIN XP/7/10, and its installation process is the same as that of other Windows application software.

1) Ttis used to adjust driver parameters and adopts the MODBUS-RTU protocol.

2) It can simulate the peripheral control circuit of the driver to control the operation of motors.

3) It can also monitor the operating state of drivers and motors.

3.3.2 Installation of EasyDRIVE Software

EasyDrive software is green-version software, so it can be run directly. The debugging process needs to
be completed together with xxx. XML configuration files.

1 &= 2 EMAs 3 xR 4 | Fhs
2] IXL-II-ParaData-20201016 2021/7/19 17:46 5 XML 375 6 KB
| # TONGYI_easyDRIVE-2.0.0 | 2021/3/9 10:24 6 RFERESE 99,722 KB

No. Chinese English

1. ZFK Name

2. ek H # Date of Revision

3. FA Type

4. KN Size

5. XML A4 XML document

6. AR Application

3.3. 3 Parameter File Import of EasyDRIVE

EasyDRIVE software needs to import xxx. XML parameter files before communicating with the driver,
and the version of parameter files with different firmware versions may vary.
Start the EasyDrive software, and the message “Import XML parameter configuration files” will pop up.

You may also manually click “Import files” and select xxx. XML parameter configuration files.
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donc] 2 3 4 5 6 - 5 X
ki B WELEE SN RAKN  Rnn
7 so@E 9 10 1 2 13zt 1 16
8 @ foms | o - amGMM: | somE | em | 14 saxm | mExe | xeews
we | i y A—
i d
A i >
® > vsmEEH?
170 x| [®E | 18
2y ancineien 22 gagen
19 gz o - 208 o 21 gx 23 amsisy
[ 1 1 -

No. Chinese English
1. s Communication
2. S Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. ANPGRS Serial port communication
8. AN Serial port
9. BREHR Baud rate
10. H € ok Custom address
11. EANESEL Serial port scanning
12. % Connection
13. SCAFHEAE File operation
14. S Import File
15. DRAE S Save File
16. A AR N Save As
17. FA Yes
18. Bkt Skip
19. ViR Baud rate
20. Hotik Address
21. PRAF Save
22. XA %8 S0 Driver parameter
23. LEEANSH Batch entry of parameters
24, Modbus {5 % & Modbus Communication Settings
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1 3 4 5 6
g 5% WhLEE WiElT  RAEN  anR
7 B|OBERE 9 10 11 12
8 £0: | <m0 - BT e e
me | A
1
FIF—Txmisid
> > R > =@ s TONGY|_easyDRIVE-1.1.2 - 1] £ #ZETONGYI |_easyDRIVE-.
|8y FEE= B @M @
A oEm " B =m Soh
 ESE
iconengines 2021/1/4 22:51
@ OneDrive imageformats 20214174 22551
[rp— platforms 20217174 2251
'_" A | translations 2021/1/4 22:51 a2
. 5 2020/12/22 15:25 XML 316 KB
B
3T
»Es
W EE
4A M1-M4fE:
easyDRIVE1.1
TONGYI easy ,,
s | | [ Text Flesomi -
13 Q) &d
Wadl~ iR AL R
No. Chinese English
1. HE Communication
2. ZH Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS R Condition monitoring
6. TNV A Oscilloscope
7. O Serial port communication
8. AN Serial port
9. PR Baud rate
10. H € i Custom address
11. C I NESE: Serial port scanning
12. B Connection
13. 9T Open
14. HH Cancel

After starting the software, the interface is

completed:

as follows, and the installation boot-up of EasyDRIVE is
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i 2 3 4 5 6
A ZH BL R E wlis 7 RA&EN R
7 SOBEE g 10 " - 13 bt
8 amm:fome -l sen -|mEum: o | gopm | s 14 sasne | mmee | wwmmn
mg | A | HiE
17 Kodbus B 1518 8 21 WENES
B g fad 100w 2 &7 2 HESAZH
[ § ] B

No. Chinese English
1. BAE Communication
2. ZH Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS R Condition monitoring
6. TNV A Oscilloscope
7. NP Serial port communication
8. AN Serial port
9. BREHR Baud rate
10. H € ok Custom address
11. EANESEL Serial port scanning
12. % Connection
13. CAFHEAE File operation
14. S Import File
15. TRAE A Save File
16. A TIAER Save As
17. Modbus 815 15 B Modbus Communication Settings
18. MR Baud rate
19. Hodk Address
20. TrAF Save
21. XA #8 S0 Driver parameter
22. LEEASH Batch write-in of parameters

3.3.4 EasyDRIVE Establishes Communication Connection with the Driver

In hardware communication, the driver and the upper computer are linked by RS485 asynchronous
serial communication, using the MODBUS-RTU protocol. In this case, the communication wires are

RS485-USB cables, which connects the RS485 cables on the driver, and the other end of the communication
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wires is connected to the USB port of a PC.

Then set the baud rate and the address. Click “Serial port scanning” in the communication interface of
EasyDRIVE software or manually select the corresponding serial port number. After the setting is completed,
click “Connect”. If the communication is successful, the status of the driver will be displayed as online at the

lower right of the software.

dronev ] 2 3 4 5 6 -
i BH LR E Rist;  RAKM R
7 [#oER 9 10 i B 13 xHBe 15 16
3 S0 [oome o e aeon © BEsUME: o % % 14 zaxe | wEoe | cuses
ms | [Z3 [ &t
: = = T ————
17 wodbusi@i5ia B 21 wansEsy
18 whg s - 19 [ [20  BF | 22 HESASR
(za | ws [ e
No. Chinese English
1. s Communication
2. ZH Parameter
3. LR E Motor settings
4. RieAT Trial operation
5. RS B Condition monitoring
6. A& Oscilloscope
7. RS Serial port communication
8. A Serial port
9. ViR Baud rate
10. H 2 )ik Custom address
11. EEANE S Serial port scanning
12. W iz Disconnect
13. SRR File operation
14. A Import File
15. PRAF A Save File
16. AN Save As
17. Modbus {5 % & Modbus Communication Settings
18. VGRS Baud rate
19. Hodk Address
20. RAT Save
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21. XA #8 S0 Driver parameter
22. LEEANSH Batch entry of parameters
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3.4 Parameter Configuration and Debugging of EasyDRIVE

3.4.1 Interface Functions and Parameter Settings of EasyDRIVE

On the left side of the upper computer are configurable parameter categories and observable
parameter categories. Among them, the red boxes shown in the following figure are “Motor Overload
Setting”, “Motor and Load Setting”, “Encoder Feedback Setting”, “Profiled Velocity Parameter”,
“Profiled Current Parameter” and “Drive System Control Parameter”. To simply adjust the speed loop,

you only need to pay attention to these parameter settings.

TONGYl-easyDRIVE-V1.1.2

30 fs 31 ZH LB
v BilSEEH ik |
=R 1 18022 -
2 18021
3 18007 s
4 18009
5 18035 s
6 18001 5
7 18010 s
8 18013 s
v IEEMES 14 9 18029 s
BiEE S 10 18028 s
BTSN 1118032 ;
EReHEEE -
v I/OFEH 18 12 18019
AI/AO
DI/DO
~ CANOpen SHEE
RPDO1 SEEE
RPDO2 SEFIE
RPDO3 SEIEE
RPDO4 SEEE
TPDO1 £528=
TPDO2 SEHE
No. Chinese English
1. S IRSEREIE Motor and the driver parameters
2. IXBIPRAS Driver condition monitoring
3. FELBTLPR 28 1t U Motor condition monitoring
4. R Bl B A Motor overload settings
5. R i E Motor and load settings
6. Gt 2 S B Encoder feedback settings
7. CEVINE =R Motor self-learning function
8. (VA=RETil Profiled position mode
9. (IDA=RETi B2 Profiled position parameter
10. A B 3 R H 24 Position contact control parameter
11. R AR Profiled velocity mode
12. BRI S Profiled velocity parameter
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13. RESHAEE Velocity parameter auto-tuning
14. JIsE RIS Profiled torque mode

15. ML B Profiled current parameter

16. HAL AR A A U Current state detection

17. RS H ¥ E Current parameter auto-tuning
18. /O il /O control

19. CANopen Z it & CANopen Parameter Configuration
20. RPDO1 ZHHLE RPDO1 Parameter Configuration
21. RPDO2 S4B & RPDO2 Parameter Configuration
22. RPDO3 S4B & RPDO3 Parameter Configuration
23. RPDO4 Z4iic & RPDO4 Parameter Configuration
24, TPDO1 ZH(id & TPDO1 Parameter Configuration
25. TPDO2 Z¥ i & TPDO2 Parameter Configuration
26. TPDO3 Z¥ i & TPDO3 Parameter Configuration
27. TPDO4 Z it & TPDO4 Parameter Configuration
28. IXEh RS H| 4 Drive system control parameter
29. LR A7 45 Motor reset control

30. L Communication

31. ZH Parameter

Classification explains the parameters required to be set internally.

“Motor and Load Setting”: We mainly set the inherent parameters of motors in it, such as “Motor
Type”, “Number of Motor Pole Pairs (Number of Poles/2)”, “Motor Rated Speed”, “Motor Rated
Current”, “Motor Overload Ratio”. According to the Motor Manual, fill in the following red boxes

with these parameters correspondingly. After you write in a parameter, Enter to confirm it.

1 2 3 4 5 6
A ZH] HPL A iligtr ARE KW ATk
v ESEEHER 16 7mnt | S=mm | Omem {0 iiEm IEmE | 2808 (13 8xE |14 2@ | 15 s |
Rtk 17 1 17131 sysPRM.sMo... |Enum Brushless M ~ 0 0 Ak Hl3 B
T T R —— : :
EHEsnE 19 2 17128 sysPRM.sMo... | Word 3000 000 0 3000 r/min
BISHGHEE 20 3 17120 sysPRM.sMo... |Word 4 L 0 4
gﬁiﬁgﬁi ;; 4 17121 sysPRM.sMo... |Word 48000 8000 0 48472
(B 23 5 17125 sysPRM.sMo... | Word 5 0 50 0.1A
IREEEL 24 6 17123 sysPRM.sMo... |Word 200 00 0 200
IR 25
Wi 26 i [17132 sysPRM.sMo... |Word 0] 0 0 0.01Kg/cm EE,0.01Kg/cm2
CANOpen 2HE&E )7 8 17136 sysPRM.sMo...  Word 0 0 0 0 D.0TNM/A
BRHFGTHSN g =
SR 29 9 17134 sysPRM.sMo... | Word ] o o} 0 0.01mH
10 17135 sysPRM.sMo... | Word 0] 0 0.01R
No. Chinese English
1. R Communication
2. S Parameter
3. B E Motor settings
4, Risfr Trial operation
5 RS W) Condition monitoring
6. A& Oscilloscope
7. Huhik Address
8. ZH 4 Parameter name
9. (ERagis} Value type
10. A Calculated value
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11. JRAEE Original value

12. w/ME Minimum

13. wKNE Maximum

14, L Unit

15. DiResiik Function description

16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS e Driver condition monitoring
13. RLALARAS Motor condition monitoring
19. RIS B A Motor overload settings

20. R 5 i Motor and load settings

21. Gt A% R A Encoder feedback settings
22. CENINE =B Motor self-learning function
23. fr B Profiled position mode

24. TR P AR K Profiled velocity mode

25. JIHE R Profiled torque mode

26. /O il /O control

27. CANopen Z4{ it il CANopen parameter configuration
28. KB RS H| S 4 Drive system control parameter
29. HL LA A7 425 Motor reset control

“Encoder Feedback Setting”: For example, for a servo motor using an ordinary 2500-wire

incremental encoder, “Inc + HALL Recoder PortA”, the number of incremental encoder wires on the

mot(l)r side shall bze “2500”.

3 4 5 6
{5 ] IBL A Wigdr ARA M AT
v ailSmSE —t 8w | mwen 10 HEE 1 e 51 it st
AR 117122 sysPRM.sMo... |Enum Inc+HALL Recoder PortA = | 1 0 1 o
R
] 2| 17130 sysPRM.sMo... |Word 2500 2500 0 2500
R 317137 sysPRM.sMo... |Word 16 16 0 16
gﬁ:ﬁ% 417138 sysPRM.sMo... |Word 17 17 12 17
. EEwE 22
R 23
et 24
> yoER 25
» CANOpen SREE
ARG SR
R 28
No. Chinese English
1. 5 Communication
2. ZH Parameter
3. B E Motor settings
4, Risfr Trial operation
5. RS R Condition monitoring
6. A& Oscilloscope
7. Hodik Address
8. S 4 Parameter name
9. (ERagis} Value type
10. THEAE Calculated value
11. JR AR A Original value
12. e/ ME Minimum
13. PN Maximum
14, LA Unit
15. CEVIRSE SIS i Motor and the driver parameters
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16. IXBPRAS Driver condition monitoring
17. FEL PR 28 1t U Motor condition monitoring
18. HHLS B E Motor overload settings

19. RS o i Motor and load settings

20. G th 2 S B Encoder feedback settings
21. HLHLH % > D Re Motor self-learning function
22. (DA=RET Profiled position mode

23. AR Profiled velocity mode

24. JIsE RIS Profiled torque mode

25. /0 FE il 1/0 control

26. CANopen Z{ i ] CANopen parameter configuration
27. IRE) R G iS5 Drive system control parameter
28. FAL L A2 A7 475 Motor reset control

Reference Table for Settings of Other Encoders

Inc+Hall Recorder Standard Incremental Encoder

SSI Abs Recoder SSI Protocol Absolute Encoder
BISSC Abs Recoder BISSC Protocol Absolute Encoder
BISSB Abs Recoder BISSB Protocol Absolute Encoder
NRZ abs Recoder TAMAGAWA Absolute Encoder
Resolver TAMAGAWA Resolver

3.4.2 EasyDRIVE Activates the Self-learning Function of Motors

When users use the motor, to achieve normal driving, they need to accurately enter the number of
motor pole pairs and the electrical angle offset, and accurately complete the wiring. If they are unfamiliar
with a motor or do not know the above two parameters of the motor, and the phase sequence of the power
wire and Hall signals of the motor are unknown, the self-learning function of the motor can be used to
automatically match the driver with the motor.

Note: Before activating the self-learning function of motors, the parameter setting specified in the

preceding section must be completed with correct wiring. Ensure that the wiring of encoders and

power wires of motors are correct.

Change the value of InsidelOCg_Enable to ON and press Enter.
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1 2 3 4 5 6
W5 ] hLBCE wisfr R AR
v BilSERE 7 ok [ 8 £ 9 | wad | s | mdd | =@ [ sxdd |
;zm&ﬁ.%\:zﬁ 4 18022 nsidelOChg_Enable Bool on - 0 0 mv
gﬁ_;{g 2 18021 ParamentSave Bool off -lo 0 0 mv
sissadas 3 18007 Servo ON Bool on -] 0 1 mv
gﬁﬁgﬁ 4 18009 Bool off >0 [} 0 mv
v (EEEEAS 5 18035 Enum Disable Chg ~ |0 0 0 mv
(CEEEH 6 18001 sysWKS.uwDighallnputs Word 1 | 0 0 HEC Digital Input
> igéé%ﬁﬁw 7 18010 Enum StdSpeed Lc ~ |2 0 0 HEC IEHIETERE
8 18013 sysWKS.ulSystemFlagBits Long 00100001 1048577 0 0 HEX Control Word
9 18029 sysWKS.uwMotoRotDir Word 4] 0 0 0 HEC Bl
10 18028 sysPRM.uwMbusStaAdd Word 1 1 0 1 HEC ModBus ik
11 18032 sysPRM.ulMbusBuadRate Long 9600 9600 1} 9600 HEC ModBus at 9600 or 384...
12 18019 FacParamentRecover Bool off 0 o 0 HEC SHIEEH BE
No. Chinese English
1. B1E Communication
2. S Parameter
3. B E Motor settings
4, Risfr Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EEagis} Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, AL Unit
15. DiResiidk Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. RLALARAS Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 o Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. HLHLH 5 2] e Motor self-learning function
23. fr B Profiled position mode
24. (ARGt Profiled position parameter
25. A7 B 3 KR S 4 Position contact control parameter
26. R AR Profiled velocity mode
27. JIHE R Profiled torque mode
28. /O il /O control
29. CANopen Z ] it il CANopen parameter configuration
30. X5 RS H| 4 Drive system control parameter
31. LR A7 45 Motor reset control

Select “Self-learning Function of Motor”in the left menu bar, change

the value of

“sMotoSchPRM.uwSchStart” to ON, and press Enter. Then the servo is enabled, the motor starts to

rotate slowly, and generally the self-learning can be completed within Imin, after which the value of

“sMotoSch PRM.uwSchStart” will be automatically changed to OFF.
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3 4 5 6
WHLBE wisfr RN IR
wr [ O =55 I | med | ib@E B | E8 | mxEd | ew 1§
1 17170 sMotoSchPRM.uwSchStart Enum OFF ~ I} 0 0 bl I=F
2 1717 sMotoSchPRM.uwParaSaveToUse Enum OFF >0 0 0
3 17176 sysPRM.sMotoSch.uwHULL30 Long 5 5 0 5
4 17177 sysPRM.sMotoSch.uwHULL90 Long 4 4 0 4
5 17178 sysPRM.sMotoSch.uwHULL150 ong 6 6 ] 6
6 17179 sysPRM.sMotoSch.uwHULL210 ong 2 2 0 2 HULL 210°
7 17180 sysPRM.sMotoSch.uwHULL270 ong 3 3 0 3 HULL 270°
8 8 17181 sysPRM.sMotoSch.uwHULL330 ong 1 1 ] 1
i Z’::II?[J)E“ &Eg 9 17182 sysPRM.sMotoSch.uwEncoderDir ong 0 0 a 0
I RFIEHEE 10 17172 sMotoSchPRM.uwSchOffsetAngle ong (] 0 ke 0
! 11 17173 sMotoSchPRM.uwSchPoleNum ong 0 0 0
No. Chinese English
1. s Communication
2. ZH Parameter
3. B E Motor settings
4, Ristr Trial operation
5. PR B Condition monitoring
6. TN A Oscilloscope
7. Hotk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, AL Unit
15. ek Function description
16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. RLALARAS Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 i Motor and load settings
21. Gihidh A S At B Encoder feedback settings
22. CENINE = BPi) Motor self-learning function
23. fr B Profiled position mode
24, (DA=R B 24 Profiled position parameter
25. A B 3 KR 24 Position contact control parameter
26. R AR Profiled velocity mode
27. JIE R Profiled torque mode
28. /O il /O control
29. CANopen Z 4t CANopen parameter configuration
30. X5 RS H| 4 Drive system control parameter
31. HLBIL A2 A7 45 Motor reset control

After the self-learning is completed successfully, the following two important parameters will appear in the interface:

1

2

3 4 5

6
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s BH WHLBEE iafr AR IR
7 st | 8 sua [0 mew [jou@E [l|1em [[2@ra [3@km (|4 sa |
1 17170 sMotoSchPRM.uwSchStart Enum OFF |0 0 1 i =81
2 17171 shMotoSchPRM.uwParaSaveToUse Enum OFF - 4] 0 0
3 17176 Long 5 5 0 5
4 17177 Long 4 4 0 4
5 17178 ong 6 6 0 3
6 17179 ong 2 2 0 2
7 17180 Long 3 3 0 .
8 17181 sysPRM.sMotoSch.uwl Long 1 1 0 1
TRy 29 9 17182 sysPRM.sMotoSch.uwEncoderDir ong 0 0 0 0
sREsRaEE 30 0 17172 sMotoSchPRM.uwSchOffsetAngle  Long 49352 49352 0
z:f:;en&ﬁg ;; 117173 sMotoSchPRM.uwSchPoleNum Long 4 4 0
BERGEERNSE 33
EBHIRREEE 34
No. Chinese English
1. BE Communication
2. S8 Parameter
3. B E Motor settings
4, Risfr Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. ERA Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. LN Maximum
14, AL Unit
15. DiResiidk Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. RLALARAS Motor condition monitoring
19. AL 2 i B Motor overload settings
20. RS T Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. CENINE =B Motor self-learning function
23. fr B Profiled position mode
24. (ARGt Profiled position parameter
25. A7 B 3 KR S 4 Position contact control parameter
26. R AR Profiled velocity mode
27. JIHE R Profiled torque mode
28. VTRl e Profiled current parameter
29. HAL AR A A U Current state detection
30. RIS H e Current parameter auto-tuning
31. /O il /O control
32. CANopen ZH( I & CANopen Parameter Configuration
33. UK R G H| 24 Drive system control parameter
34. FAL L A2 A7 475 Motor reset control

Then change the parameter of “sMotoSchPRM.uwParaSaveToUse” to ON, press Enter, and load the
parameters you just learned into the driver. Disconnect the power supply and restart the driver to bring
1the parametgrs into eféfect.

4

5

6
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A 3 hLBE iz 17 RANN 2
v BNSEDSE 7w | 8 eum [Omem [10uo@ [I1mee [[28va (13 &k@E
Eﬁﬁ’iﬁfﬁfﬂ 17 1 17170 sMotoSchPRM.uwSchStart Enum OFF >0 0 1
gm 13 2 171 sMotoSchPRM.uwParaSaveToUse Enum ON ']D 0 0
BISESAE 20 3 17176 sysPRM.sMotoSchuwHULL30 Long 5 5 0 5 HULL 30°
—:;ﬁifzﬁﬁ ;; 4 |1TFT sysPRM.sMotoSch.uwHULLS0 Long 4 4 4 HULL 20°
v [uEEHiEt 5 17178 sysPRM.sMotoSch.uwHULL150 Long 6 6 6
;ﬁiﬁﬁﬂ ;151 6 17179 sysPRM.sMotoSch.uwHULL210 Long 2 2 0 2
> RS ESt 26 7 17180 sysPRM.sMotoSch.uwHULL Long 3 3 0 3
v jpEEsEs 27 8 17181 sysPRM.sMotoSch.uwHULL330 Long 1 1 1
EnsHen 28
et 29 g 17182 sysPRM.sMotoSch.uwEncoderDir  Long 0 0 0 =3E
BRessss 30 10 17172 sMotoSchPRM.uwSchOffsetAngle | Long 49352 49352 0
IC’.:’?:::EH s g; 11 17173 sMotoSchPRM.uwSchPoleNum Long 4 4 0
wEsmEHen O3
sl 34
No. Chinese English
1. B1E Communication
2. ZH Parameter
3. B E Motor settings
4, Risfr Trial operation
5. PR B Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, AL Unit
15. ek Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. FLATLR S Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 o Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. CENINE =B Motor self-learning function
23. fr B Profiled position mode
24, (DA=R B 24 Profiled position parameter
25. A7 B 3 KR S 4 Position contact control parameter
26. R AR Profiled velocity mode
27. JIHE R Profiled torque mode
28. VTRl e Profiled current parameter
29. HAL AR A A U Current state detection
30. RIS H e Current parameter auto-tuning
31. /O 4 /O control
32. CANopen ZH( I & CANopen Parameter Configuration
33. UK R G H| 24 Drive system control parameter
34. FAL L A2 A7 475 Motor reset control
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3.4.3 EasyDRIVE Controls the Operation of Motors

Mode selection: Select “Drive System Control Parameter” in the left menu bar, and change the

value of “sysWKS.swCntrlMode” to “StdSpeed Loop”, i.e. the velocity mode.

1 2 3 4 5 6 - o]
A S8 WHLRE kisfr s AP
R e 7 st & ) w10 iEE 11 | mem | =mam | =xE |
Wk 1 18022  InsidelOChg Enable Bool on ~[1 0 1 mv
EHLREEEN
P 2 18021 | ParamentSave Bool off ~0 0 0 -
SISRPES 3 18007 |Servo ON Bool off ~0 0 0 m
f}ﬁiﬁ%ﬂ@z 4 18009 CLRERR Bool off | O 0 1] my
v REEEs 5 18035  sysPRM.uwCntiModeChg  Enum Disable Chg ~0 0 0 mv EHET R RE
B 6 18001 sysWKS.uwDigitallnputs Word 0 0 0 0 HEC Digital Input
UEESISHI S8
v EEEsiEto 7 18010 | sysWKS.swCntriMode Enum ‘StdSpeed Loop v|z 0 2 HEC SEETEE
fﬁﬁﬁ*‘%&%ﬁ 8 18013 [[sysWKS.ulSystemFlagBits | Long Ue_ LP 1048576 0 1048576 HEX Control Word
v tg;igg 9 18029  sysWKS.uwMotoRotDir Word tdpa[e Luu 0 0 ) HEC P —
BN 10 18028 | sysPRM.uwMbusStaAdd  Waord NESReedLoon 0 0 0 HEC ModBus
z%@ﬂ%? 11 18032  sysPRM.ulMbusBuadRate Long 9600 9600 0 9600 HEC ModBus at 9600 or 38...
v I/OESR 33 12 18019  FacParamentRecover Bool off ¥|0 0 0 HEC SEREH2E
Al/AO
DI/DO
v CANOpen BEES
RPDO1 2 EE
RPDO2 SEEIZ
RPDO3 S$EEZ
RPDO4 SEEE
TPDO1 SEES
TPDO2 SEAES
TPDO3 BERE
TPDO4 BHAE
e A ea s 1
BEAIEN4
fRIMR3EENES
REENESN
No. Chinese English
1. s Communication
2. S8 Parameter
3. B E Motor settings
4. BT Trial operation
5. PR B Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCONI! Maximum
14, L Unit
15. Difedtid Function description
16. CEVIRSE eI 2 1 Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. RLALARAS Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 i Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. CENINE = BPi) Motor self-learning function
23. fr B Profiled position mode
24. (ARG Profiled position parameter
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25. (A= REF=E e Position contact control parameter
26. THRE F AR X Profiled velocity mode

27. R S Profiled velocity parameter
28. HESHHEE Velocity parameter auto-tuning
29. JIFE R Profiled torque mode

30. ML B Profiled current parameter

31. HAL AR A A U Current state detection

32. RIS H T Current parameter auto-tuning
33. /0 FE il 1/O control

34, CANopen ZH( i & CANopen Parameter Configuration
35. RPDO1 (il & RPDO1 Parameter configuration
36. RPDO2 (il & RPDO2 Parameter configuration
37. RPDO3 (il & RPDO3 Parameter configuration
38. RPDO4 (il & RPDO4 Parameter configuration
39. TPDO1 S L& TPDO1 Parameter configuration
40. TPDO2 S L & TPDO2 Parameter configuration
41. TPDO3 S & TPDO3 Parameter configuration
42. TPDO4 S L & TPDO4 Parameter configuration
43. X5 RS H| S 4 Drive system control parameter
44. HL LA A7 45 Motor reset control

Change the internal IO control to active and the value of “InsidelOChg_Enable” to ON, and then press Enter.

1 2 3 4 5 6 e
oG £ WHLEE izqr ARA W AP
v il 7 R | 25a 9 [ = [ 10 HEE 11 eE | s | =Ad | = 19 ]
WERAER 1 18022 [[InsidelOChg Enable Bool on |1 0 1 my
RS
sHTRIE 2 18021  ParamentSave Bool off 0 0 0 my
B S ERE 3 18007  Servo ON Bool o =10 0 0 my
FEERERE SN P N - i
ol 4 18009 | CLRERR Bool off 0 0 0 my
v REEIED3 5 18035 sysPRMauwCntlModeChg  Enum Disable Chg -0 0 0 mv SRR
IEEFPE 6 18001 sysWKSuwDigitalinputs  Word o 0 0 0 HEC Digital Input
e
D T 18010  sysWKS.swCntriMode Enum StdSpeed Loop S E 0 2 HEC SRR
e 8 18013  sysWKS.ulSystemFlagBits  Long 00100000 1048576 0 1048576 HEX Control Word
sl » N :
v IEEEEDO 9 18029  sysWKS.uwMotoRotDir  Word 0 0 0 0 HEC
et 10 18028  sysPRM.uwMbusStaAdd Word 0 0 0 0 HEC ModBus
:Z:f;;m”' M 1118032 sysPRM.ulMbusBuadRate  Long 9600 9600 0 9600 HEC ModBus 2 t 9600 or 38...
v yoEs 33 12 18019 FacParamentRecover Bool off -0 0 0 HEC BEuREHEE
Al/AD
DIYDO
v CANOpen SMEE
RPDO1 BEES
RPDO2 BEFEE
RPDO3 BHEES
RPDO4 BEEE
TPDO1 BEEE
TPDO2 BEIE
TPDO3 BEEE
TPDO4 SBREE
S RIEE4
No. Chinese English
v o . .
1. HAE Communication
2. S Parameter
L .
3. B E Motor settings
Voo s . .
4. Risfr Trial operation
y Wes .. ..
5. RS i) Condition monitoring
[N R
6. A& Oscilloscope
7. Hohik Address
8. ZH 4 Parameter name
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9. (EEagis} Value type

10. THHEAE Calculated value

11. JRUBAE Original value

12. w/ME Minimum

13. wKME Maximum

14, AL Unit

15. DiResiidk Function description

16. CEVIRSE SIS i Motor and the driver parameters
17. URIIR A s U Driver condition monitoring
18. FEL PR 28 1 U Motor condition monitoring
19. RIS B A Motor overload settings

20. R i E Motor and load settings

21. Gt A S At Encoder feedback settings

22. CENINE = BPi) Motor self-learning function
23. (DA=RET Profiled position mode

24. (IDA=RET B2 Profiled position parameter
25. A B3 R H 24 Position contact control parameter
26. R AR Profiled velocity mode

27. R S Profiled velocity parameter
28. WS HEE Velocity parameter auto-tuning
29. JIHE il A Profiled torque mode

30. FLLE ] 25 Profiled current parameter
31. L JACIR A Ao Current state detection

32. RS H e Current parameter auto-tuning
33. /0 il 1/O control

34. CANopen ZH( I & CANopen Parameter Configuration
35. RPDO1 ZHHLE RPDO1 Parameter configuration
36. RPDO2 ZHHLE RPDO?2 Parameter configuration
37. RPDO3 4L & RPDO3 Parameter configuration
38. RPDO4 ZHHLE RPDO4 Parameter configuration
39. TPDO1 it & TPDO1 Parameter configuration
40. TPDO2 it & TPDO2 Parameter configuration
41. TPDO3 S 4 IiL & TPDO3 Parameter configuration
42. TPDO4 Z 4L & TPDO4 Parameter configuration
43. KB R G H| 24 Drive system control parameter
44. FEL L A2 A7 475 Motor reset control

Change the value of “Servo_On” to ON and press Enter. Then the motor will be powered on and ready to run.
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1 2 3 4 5 6 T
hfs BH WHLRE ikisqr R i EN 4
v BSEERIG 7 ot 8 2m 9 | mem [0 weE || | @ [ sdi@ | sdd |
AT =T 1 18022  InsidelOChg_Enable Bool on |1 0 1 my
EHEEAR n =
) 2 18021 ParamentSave Bool .fo *l0 0 0 mv
RS EERE 3 18007 Bool [ot -|o 0 0 -
FEERERE noa LR E o
EredaE 4 18003 CLRERR Bool MU 0 0 v
v EEHEL 23 5 18035 sysPRM.uwCntiModeChg Enum isable Chg *10 0 0 mv
BB 6 18001 sysWKS.uwDigitallnputs Word 0 0 0 0 HEC Digital Input
vt i g
v mEEREL 26 7 18010  sysWKSswCntriMode Enum StdSpeed Loop -2 0 2 HEC SHlEREE
mgﬁ7 8 18013  sysWKS.ulSystemFlagBits Long 00100000 1048576 0 1048576 HEX Control Word
EEsna2g . = c
v HiEEHER 29 9 18029  sysWKS.uwMotoRotDir Word 0 0 0 0 HEC &
Eese80 10 18028  sysPRM.uwMbusStadd | Word 0 0 0 0 HEC ModBus IEznaEHHkE
:;:’E;;?::; 11 18032  sysPRM.ulMbusBuadRate Long 9600 9600 0 9600 HEC ModBus JE¥E at 9600 or 38..
v VOREH 33 12 18019 FacParamentRecover Bool off ~lo 0 0 HEC EsnEEHTEE
Al/AO '
DI/DO
v CANOpen 2HFE
RPDO1 S58HT
RPDO2 BHES
RPDO3 £8ES
RPDO4 SIS
1PDO1 SEHEBE
TPDO2 SEEE
RS ,
No. Chinese English
1. B1E Communication
2. ZH Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS W Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCONI! Maximum
14, L Unit
15. ek Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. LR ZS M Motor condition monitoring
19. HHLT B E Motor overload settings
20. R 5 i Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. R H 7 > D RE Motor self-learning function
23. fr B 5 Profiled position mode
24, (DA=R B 24 Profiled position parameter
25. (A= REFE 5 Position contact control parameter
26. R AR Profiled velocity mode
27. R S Profiled velocity parameter
28. HESHHEE Velocity parameter auto-tuning
29. JIHE R Profiled torque mode
30. R 24 Profiled current parameter
31. FLJRUAR A A Current state detection
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32. RIS H % Current parameter auto-tuning
33. /0 %l 1/O control

34. CANopen Z it & CANopen Parameter Configuration
35. RPDO1 ZHHLE RPDO1 Parameter configuration
36. RPDO2 ZHHL & RPDO?2 Parameter configuration
37. RPDO3 ZHHLE RPDO3 Parameter configuration
38. RPDO4 ZHHL & RPDO4 Parameter configuration
39. TPDO1 it & TPDOI1 Parameter configuration
40. TPDO2 Z¥ i & TPDO2 Parameter configuration
41. TPDO3 S 4L & TPDO3 Parameter configuration
42. TPDO4 Z 4L & TPDO4 Parameter configuration
43. KB R G H| S 4 Drive system control parameter
44. FAL L A2 A7 475 Motor reset control

Select “Profiled Velocity Mode” in the menu bar and enter the expected speed to be set in
“stinSpaSpdOrder.sIFixSpeed”. For example, if you enter 1000 as the value, it means that the set speed is

1000 x 0.1 r/min = 100 r/min. (Note: The unit is 0.1 r/min) The motor rotates at the set speed.

! 2 3 4 5 6 I
s 2% bl B wigtr AR i P
v RiSEREN 7 o | 8 SuE 9 [ mxd0 | iwEE | | EeE | e [ skd@ | ewm 15 [
Erestend] 117410 | sysWKS swSpeedRefMade Enum FixinOrder Mode |4 0 4 50ms
ERAARELS -
ST 2 17412 ysWi v10VAdcSpdNum Word 3000 3000 0 3000 r/min
gﬁ%ﬁ; 417420 stPl_CntrLoop.slRampUpFileTim Long 100 100 0 100 ms/kpm
v RT3 5 17421  stPl_Cntrloop.sIRampDnFileTim Long 100 100 0 100 ms/kpm
;ﬁﬁ%ﬁ 6 17426  stPl_CntrLoop.uwRefFileTime Word 50 50 0 50 s
- EEEbELs 7 17403 | stPl_CntrLoop.uwDroopRate Word 0 0 0 0
mEEEEN 8 17404  stPl_CntrLoop.uwDroopFileTime Word 50 50 0 50 1
EEesdin:
v hEERERO
ER SRR
EFRSIEm
BRSiEEE
v yoEsE 33
AlJAQ
DI/DO
v CANOpen SBEE
RPDO1 SHAS
RPDOZ S
RPDO3 SEES
RPDO4 SEES
TPDO1 SEE=
TPDO2 HEIES
TPDO3 SEEIS
TPDOA $HEE
ENFSTHEK
A,
fRIMR SN ER
RATWENESH
No. Chinese English
1. HfE Communication
2. ZH Parameter
3. LR E Motor settings
Yoy — . .
4. RieAT Trial operation
5. RS B Condition monitoring
6. TN A Oscilloscope
7. Hhukik Address
8. ZH 4 Parameter name
9. {2 Value type
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10. A Calculated value

11. JR AR A Original value

12. w/ME Minimum

13. wANME Maximum

14, L Unit

15. DiResidk Function description

16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. FELBTLPR 28t U Motor condition monitoring
19. RIS B A Motor overload settings

20. R i Motor and load settings

21. Gt A R A Encoder feedback settings

22. CENINE = BPi) Motor self-learning function
23. fr B Profiled position mode

24. (DA=RET B2 Profiled position parameter
25. A B3 R H| 24 Position contact control parameter
26. AR Profiled velocity mode

27. MR S Profiled velocity parameter
28. HESHHEE Velocity parameter auto-tuning
29. JIE R Profiled torque mode

30. LI 2 1 2 8 Profiled current parameter
31. FE YA PR A A U Current state detection

32. RIS H e Current parameter auto-tuning
33. /0 %l 1/O control

34. CANopen ZH( I & CANopen Parameter Configuration
35. RPDO1 (il & RPDO1 Parameter configuration
36. RPDO2 4t & RPDO?2 Parameter configuration
37. RPDO3 4L & RPDO3 Parameter configuration
38. RPDO4 Z4( i & RPDO4 Parameter configuration
39. TPDO1 it & TPDO1 Parameter configuration
40. TPDO2 it & TPDO2 Parameter configuration
41. TPDO3 it & TPDO3 Parameter configuration
42. TPDO4 S 4L & TPDO4 Parameter configuration
43. KB R G h| 24 Drive system control parameter
44. FAL L A2 A7 475 Motor reset control

Note: Before testing, ensure that the motor is in a state available for free operation.

3.4.4 EasyDRIVE Monitors the Condition of Motors and Drivers

Through the monitoring of the condition of drivers and motors, you can see the temperature of the

driver, the voltage, the current of the motor, motor speed, motor position, error code, and other information

during operation.
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1 2 3 4 5 6 <

i £ B WhLRE Wisti &M S

v RSEREE 16 7w | ] =ms [O@xm [ 10 item [11meEm (2 mom {3 @xm
17 1 17600  sysWKS.sPower.uwBaardType Enum IXL 1530 ~ |40 0 40
e 18
ETRE e 19 2 18026  sysPRM.uwPWMFregSet Enum 10KHZ >0 0
B SaHmEE 20 3 17012  sysPRM.sBridge.uwMaxBrgTemp Word 80 750 0 750
gﬁijﬁiﬁ ;; 4 17013  sysPRM.sBridge.uwMaxDcBus Word 89 2300 0 2300

v EEEHER 23 5 17014  sysPRM.sBridge.uwMinDcBus Word 17 450 0 450
ISR 24 6 17015 sysPRM.sBridge.uwOpenBRKDcBus | 'Word 0 0 0
UEESEHER 25

v EEEES 26 7 17003  sysWKS.sBridge.uwDcBusValue Float 32383 829 829
BEEHEE 27 & 17002  sysWKS.sBridge.swBRGTemp Word 302 302 302
mEemazs 28 - ’ i

v IEEEHER 29 9 18030  sysWKS.ulSystemErrorBits DWord 00000000
ka2 30 10 18012  sysWKS.swPWMOQutputState Enum Close i
TR 31
ERsmEEE 32

v 1/OEH 33
AIJAO
DI/DO

¥ CANOpen SHESE 34
RPDO1 2HEE 35
RPDO2 £HESE 36
RPDO3 B5EE 37
RPDO4 EEE 38
TPDO1 £8@ES 39
TPDO2 BHEE 40
TPDO3 BEFE 41
TPDOA 8BS 42

NSRS 43
iR R a4

No. Chinese English
1. B1E Communication
2. S8 Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS W Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCONI! Maximum
14, L Unit
15. ek Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. LR ZS M Motor condition monitoring
19. HHLT B E Motor overload settings
20. R 5 i Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. R H 7 > D RE Motor self-learning function
23. fr B 5 Profiled position mode
24, (DA=R B 24 Profiled position parameter
25. (A= REFE 5 Position contact control parameter
26. R AR Profiled velocity mode
27. R S Profiled velocity parameter
28. HESHHEE Velocity parameter auto-tuning
29. JIHE R Profiled torque mode
30. R 24 Profiled current parameter
31. HAL AR A A U Current state detection
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32. RIS H % Current parameter auto-tuning
33. /0 %l 1/O control

34, CANopen Z it & CANopen Parameter Configuration
35. RPDO1 4L & RPDO1 Parameter configuration
36. RPDO2 Z4(liC & RPDO?2 Parameter configuration
37. RPDO3 4L & RPDO3 Parameter configuration
38. RPDO4 4t & RPDO4 Parameter configuration
39. TPDO1 it & TPDO1 Parameter configuration
40. TPDO2 ¥ & TPDO?2 Parameter configuration
41. TPDO3 Z it & TPDO3 Parameter configuration
42. TPDO4 ZH L & TPDO4 Parameter configuration
43. Kz R G4 S8 Drive system control parameter
44. FAL L A2 A7 475 Motor reset control

4. Parameter Setting and Function Description

4.1 Parameter Configuration of Motors

4.1.1 Matching Parameter Settings of Motors

Before using the driver to control the motor, the parameters of the target motor should be input into the
driver according to the specifications and be saved. Then restart the driver to bring the parameters into effect.
Motor parameter configuration can be modified under the page "Motor and Load Settings" in the supporting
EASYDRIVE software of the driver. The main parameters of driver and motor parameter settings are as
follows:

Basic Motor Parameters:

. 0 Brushless servo motor

0x42EB | sysPRM.sMotor.uwMotoType Motor Type 16 bits

2 DC brushed motor

1 Incremental + HULL encoder

2 Incremental (without HULL)

Selected by the . encoder

0x42E2 | sysPRM.sMotor.uwRecoderSelect encoder 16 bits | 4 SSI absolute encoder

8 BISS-C absolute encoder

16 BISS-B absolute encoder

32 NRZ absolute encoder
0x42EA | sysPRM.sMotor.uwRecLineNum Number of wires | 16 bits | Encoder resolution

of the
incremental
encoder
0x42F1 | sysPRM.sMotor.uwAbsRecTurnNum Digit of number | 16 bits | Digit of number of circles in the
of circles in the absolute encoder
absolute encoder
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0x42F2 | sysPRM.sMotor.uwAbsRecAngleNum Angle digit of | 16 bits | Angle digit of the absolute
the absolute encoder
encoder
0x42E5 | sysPRM.sMotor.uwNomCurrent Rated current 16 bits | Motor RMS current (Unit: 0.1 A)
Note: The parameter is the rated current (RMS current) of the motor. The entered parameter can not
exceed the output range of the rated current of the driver.
0x42E3 | sysPRM.sMotor.swMotorL.oadMax Overload 16 bits | Percentage of the rated current
multiple
Note: The result of the rated current multiplied by the overload multiple cannot exceed the maximum
current output range of the driver.
0x42E8 | sysPRM.sMotor.swNomSpeed Rated speed | 16 bits | Unit: 0.1 PRM
Note: The driver does not have any over-speed function, and the motor will run below the rated speed.

Motor parameter:

0x42E0 | sysPRM.sMotor.uwPoleNumber | Number of motor pole pairs | 16 bits Number of motor poles/2
s

0x42E1 | sysPRM.sMotor.uwPhaseOffset Electric angle offset 16 bits 65536=360°

0x42EC | sysPRM.sMotor. uwRotorInertia Motor rotor inertia 16 bits Unit: 0.01 kg/cm

0x42ED | sysPRM.sMotor.uwMotoKv Back electromotive force constant | 16 bits Unit: 0.1 V/Krpm

0x42EE | sysPRM.sMotor.uwMotoLs Wire inductance 16 bits Unit: 0.01 mH

0x42EF | sysPRM.sMotor.uwMotoRs Wire resistance 16 bits Unit: 0.01 R

0x42F0 | sysPRM.sMotor.uwMotoKt Torque coefficient 16 bits Unit: 0.01 Nm/A
0x42EC - 0x42F0 are optional parameters. You may use them when performance debugging is required.

Note: 0x42E0\0x42E1 can be automatically matched with the motor self-learning function of the driver.
4.1. 2 Switching of Motor Rotation Direction

The servo driver allows the rotation direction of the servo motor to be in a “reverse rotation mode”,
namely the reverse rotation, without changing the servo motor wiring. The standard setting of “forward

rotation direction” is the direction of “counterclockwise rotation” as seen from the load side of the servo

motor. The “reverse rotation mode” only changes the rotation direction of the motor. In this case, the

movement direction of the axis (+, -) is the negative direction, and the rest is unchanged.

3 RERE 6 RERA
b 4 B IREHIRIDEEHE 7 BN IRR dRRSREE
iE S HIEENBSG A S A EENEEPG A
HHPMES HH/PES
¥
*E A At
4 nnrn Eplitigisl
gy Upiph “FLELFL L
i 5 AR RRERTDESE 8 HHLEIRAERIDEHE
R SAYRENEEPC A S AR EPG B
% HEPEES HHI/PRZE
?E Al
& PR B L e
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No. Chinese English

1. IEHR4 Forward rotation instruction

2. PR Reverse rotation instruction

3. FrifE v E Standard setting

4. LR B g #3155 NIKEI%% PG | The encoder signal fed back by the motor is the PA signal of the PG
g3 Bk ) PA S 5 frequency dividing output of the driver

5. LR B gL 2315 5 N IKEI#% PG | The encoder signal fed back by the motor is the PB signal of the PG
gy Wit ) PB A& 5 frequency dividing output of the driver

SR Reverse rotation mode
LR B g #3415 5 N IKEI %% PG | The encoder signal fed back by the motor is the /PA signal of the PG

g3 Wit B)/PA S 5 frequency dividing output of the driver

8. | HHLRIRAIYmID (5 5 NIKE 4% PG | The encoder signal fed back by the motor is the /PB signal of the PG
g3 Btk ()/PB S 5 frequency dividing output of the driver

The encoder signals fed back by the motor in the above figure are the PA, /PA, PB, and /PB signals of the
PG frequency dividing output of the driver.

m How to set the "Reverse Rotation Mode"

Select the rotation direction of the motor by setting the following parameters. The reverse rotation

mode is only valid for PV and PP, but not valid for PT.

MODBUS
L. Parameter | Default
Communication Parameter Content .
Range Setting
Address

Select the rotation direction

[0] If you look from the load side of the
motor, the direction of CCW is forward
0x466D sysWKS.uwMotoRotDir | rotation. (Standard setting) 0-1 0
[1] If you look from the load side of the
motor, the direction of CW is forward

rotation. (Reverse rotation mode)

4.1.3 Motor Overtravel Setting

The overtravel setting is a function that forces the movable part of a machine to stop when it exceeds
the allowable range of movement. This function is only available in the standard position control mode and
the hybrid position control mode.

mUse of the overtravel function

To use the overtravel function, correctly connect the input signals of the overtravel limit switch with the

corresponding pin numbers of the servo drive connectors USR_DI2 and USR_DIA4.

USRC DI2 Disable forward rotation (positive overtravel, POT)

USRC DI4 Disable reverse rotation (negative overtravel, NOT)

In cases such as linear movement, it is essential to connect the limit switch as shown in the figure

below to prevent damage to the mechanism.
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5 E A , A
A L |
Al AR HELAL 3 FRALTT 5%
USRC_DI2
USRC_DI4
No. Chinese English
1. fril Al HELATL Servo motor
2. 1EAEA] Forward rotation side
3. FRA K Limit switch
4. S Reverse rotation side
MODBUS
c Default
Communication Parameter Content Parameter Range X
Setting

Address

sysWKS.uwStopPosMode | Options of the limit mode 0,1,2 0
0x439E 0: Subsequent instructions are accumulated and valid in case of positive or negative limits.

X
1: Subsequent instructions are masked and invalid in case of positive or negative limits.
Subsequent instructions are masked but remain valid in case of positive or negative limits.
Notes:

(1) When the motor stops running due to overtravel during position control, whether to retain the residual
pulse or not depends on the setting of 0x439E.

(2) After the overtravel stops, the motor is in the energized state.

(3) When using the overtravel function, determine the overtravel direction first (forward and reverse
directions are subject to the defined directions). After setting the parameters, it is advisable to check if
the overtravel motion is correct at a low speed.

(4) When using the overtravel function, be noted that overtravel signals only function during position
control.

(5) During mechanical motion, if an overtravel signal occurs, the mechanism may not immediately come to
a stop due to inertia and other factors, resulting in some displacement. If the signal is canceled during
this process, the motor will continue running in its original operation mode. When using the overtravel
function, pay attention to the duration of the overtravel signal (i.e., ensure that the overtravel signal has

a certain duration on the mechanism).

4.1.4 Motor Torque Limit

To protect the mechanical structure, the driver can adjust the maximum values of the forward and

reverse rotation torques to limit the maximum output torque by setting the following parameters.

MODBUS Parameter | Default
L. Parameter Content )
Communication range (1%) | setting
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Address
Positi tput
0x42E3 sysPRM.sMotor.swMotorLoadMax | o ¢ ouPU 0-300 150
torque limit
. Negati tput
0x42E4 sysPRM.sMotor.swMotorLoadMin SEIVE (.)u p " 0-300 150
torque limit

e Set the maximum torque values of forward and reverse rotation, and use them when the torque needs
to be limited according to mechanical requirements.
e [f the current maximum torque value exceeds the maximum torque allowed by the motor, the latter

shall prevail.

3 i: -

i Pl

ey
ey

1 I L

2 i
No. Chinese English
CERiIRE ST Motor speed
Ll Torque
R PR Torque limit

4.1.5 Motor Overload Setting

The motor overload setting is used to set the time from motor overload operation to alarm generation.
The delay of each overload multiple can be set through stOverLoad.uw250verTqTime ~
stOverLoad.uw110verTqTime. The maximum overload multiple of the motor is 3 times, and an overload

alarm will be generated if the maximum is exceeded.

MODBUS
Parameter
Communication Parameter Content Default Setting
Range (¥10ms)
Address
0x4306 stOverLoad.uw250verTqTime Time of 2.5x overload 1-65535 500 (5s)
0x4305 stOverLoad.uw200verTqTime Time of 2.0x overload 1-65535 1500 (15s)
0x4304 stOverLoad.uw150verTqTime Time of 1.5x overload 1-65535 3000 (30s)
0x4303 stOverLoad.uw120verTqTime Time of 1.2x overload 1-65535 6000 (60s)
0x4302 stOverLoad.uw110verTqTime Time of 1.1x overload 1-65535 12000 (120s)

4.1.6 Setting of Current-limiting Output Function of the Motor

In AGVs or some special application cases, the motor is not allowed to have the overload alarm. In such
cases, the internal overload current-limiting output protection function of the driver can be set. When the
motor overload time exceeds 80% of the set overload time, the driver can output current according to the

output current-limiting value set by the overload protection function to ensure that the current is below the
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rated value when the motor rotation is blocked. When the motor load decreases, the motor resumes normal

operation, and after 180s, the overload current-limiting output timing value will be reset, and the motor can

set the current output according to the overload again.

MODBUS
e . Parameter .
Communication Parameter Content Default Setting
Range
Address
) Overload
0x4307 stOverLoad.uwOverCurQOutRatio o ) 30-100 (%) 80
current-limiting ratio

0x4308 stOverLoad.uwOverLoadProtectEN Enabled 0-1 0

4.1.7 EasyDRIVE Sets and Monitors Motor Parameters

1) Open the EasyDRIVE xxx.par file with EasyDRIVE, and set motor-related parameters in the

columns of “Motor and Feedback Settings” and “Motor Overload Settings” after the communication with

the driver is established.

1 3 4 5 6
w5 ZY HIBLEBE & WiEqr RA& W R
v BHSENSE 16 T | 8 SHE | 9@ [10wa [llmesm (2 #8ee |[3@xm |14 26
Tt 17 1 |17187 r.uwMotoType Enum Brushless M. ¥ | 0 0 0
2 17128 vNomSpeed Word 3000 3000 0 3000 r/min
3 17120 sysPRM.sMotor.uwPoleNumbers Word 4 4 0 0
n§$gm§u ;; 4 17121 M.sMotor.uwPhaseOffset Word 48352 48352 0 48000
v GEEEE 23 5 17125 mCurrent Word 50 50 0 50 0.1A
e 24 6 17123 sysPRM.sMotorswMotorLoadMax | Word 200 2 0 200
EESEen 25 - o . o o
[reET— 2% 7 17132 sysPRM.sMotor.uwRotorinertia Word 0 0 0 0 0.01Kg/em
M biﬁ’iﬂ@i‘? 2278 8 17136 Word 0 0 0 0 0.01NM/A
i%ﬁiﬁ 59 5 |57az Word ) 0 0 0 0.0TmH
sRgH=EE 30 10 17135 sysPRM.sMator.uwMotoRs Word 0 0 0 0 0.01R
170 31
CANOpen =H&E 32
FERGHEESE 33
BSfEE 34
No. Chinese English
1. {5 Communication
2. S Parameter
3. LR E Motor settings
4, Risfr Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. Huhik Address
8. ZH 4 Parameter name
9. fH A Value type
10. THHEAE Calculated value
11. JR AR A Original value
12. /MA Minimum
13. =FNE] Maximum
14. LLE DA Unit
15. Dhaethid Function description
16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS e Driver condition monitoring
13. RLATLARAS Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 o i Motor and load settings
21. Gt 2 S B Encoder feedback settings
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22. CENINE = BPi) Motor self-learning function
23. fr B Profiled position mode
24. (IDA=RETi B2 Profiled position parameter
25. A B3 R H 24 Position contact control parameter
26. AR Profiled velocity mode
27. JIHE R Profiled torque mode
28. ML B Profiled current parameter
29. FL AR A A Current state detection
30. ML S8 H e Current parameter auto-tuning
31. 1/0 %l 1/O control
32. CANopen ZH( I & CANopen Parameter Configuration
33. KB R G H| S 4 Drive system control parameter
34. FAL L A2 A7 475 Motor reset control
1 2 3 4 5 6

A ZH WHLRE iz fr b3k (| ik

~ mnsEaEn I 7w | 8 sua | Omew [10iea || mea | esa |Dee [* sw |
HIARTEN 17 117154 Motor_Load.uw?10verTqTime Word 5000 6000 0 6000 10ms 1.
= 2 17155 Motor_Load.uw120verTqTime Word 3000 3000 0 3000 10ms 3
BHlSRFTaT 20 3 17156 Motor_Load.uw150verTqTime Word 1500 1500 0 1500 10ms 1d
zﬁjﬁiﬁz ;; 4 17157 Motor_Load.uw200verTqTime Word 200 200 0 200 10ms 2

v REEsER 23 5 17158 Motor_Load.uw250verTqTime Word 100 100 0 100 10ms 2.
WEae 24 617159 Motor_Load.uwOverCurQutRatio | Word 80 80 30 30 o FsptitaE
UBgRgsEn 25

> EEEEIE 26 7 17160 Motor_Load.uwOverloadProtectE Enum Disable *|0 0 0 WEEFERTE

v mBEies 2
sl 28
BRRTERN 29
BRENSEE 30

e 31

> CANOpen £HEE 32

IRENRSHTRIS 33
B AEES 34

No. Chinese English
1. B1E Communication
2. ZH Parameter
3. LR E Motor settings
4. RiziT Trial operation
5. RS B Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. 54 Parameter name
9. fHRA Value type
10. THHEAE Calculated value
11. JRUBAE Original value
12. w/ME Minimum
13. IENE! Maximum
14. FAT Unit
15. Dhaethid Function description
16. LS 9K 5h 24 Motor and the driver parameters
17. IXEARZS B Driver condition monitoring
13. RLALARAS Motor condition monitoring
19. F LI 2 i B Motor overload settings
20. HHL S i B Motor and load settings
21. Gt 2 S B Encoder feedback settings
22 CEVINE =R Motor self-learning function
23. (DA=RETE Profiled position mode
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24. (ARt Profiled position parameter
25. A7 B 3 R S Position contact control parameter
26. AR Profiled velocity mode

27. JIHE R Profiled torque mode

28. MRl B Profiled current parameter

29. FLJAUAR A A Current state detection

30. RS H ¥ E Current parameter auto-tuning
31. /O il /O control

32. CANopen ZH( I & CANopen Parameter Configuration
33. IRE) R HI S Drive system control parameter
34. FAL L A2 A7 425 Motor reset control

After motor parameters are set, the revised parameters need to be saved to the internal memory of the
driver, and the parameters will be effective only after the driver is restarted. Save parameters: Select the
parameter of "ParamentSave" under the "Drive System Control Parameter", change OFF to ON, and press
Enter or click the save button on the lower left to save driver parameters.

2) EasyDRIVE can be used to monitor the running status of motors at any time. Use EasyDRIVE to
open the EasyDRIVE xxx.par file and monitor the motor condition in the “Motor Condition Monitoring”

column after the communication with the driver is established.

A BH LB E Wkisfr ARA W AN
v mSEDE®R 16 7 sk | 8 =8& [O@en [j0uge [liemes [2=m |3z [ [4es | 15 hastek
Wtk 17 1 17107 sysWKS. swMotoCurBek nt 5 5 0 0.01A il 1
BSREESE 20 3 17105 sysWKS.sMator.slAvgMotoSpeed Long 0 0 1 0.11/min
@ﬁiﬁiﬁ ;; 4 17150 sysWKS.sAbsEnc.sgMechAbsPos.| Long ffe50000 -1769472 448331776 HEX the MechPosition Value from E...
v EEEHET 23 5 17151 sysWKS.sAbsEnc.sgMechAbsPosh  Long 00000003 3 0 HEX the MechPosition Value from E...
TEEEE 24 6 17149 sysWKS sMotor.slAbsAngle Long 0003aed9 241369 39 HEX
{UEiESEEHS 25
) EEEEER 2% 7 17106 sysWKS.uwHulState DWord 00000001 1 6 HEX
v JrEERIES 2 8 17141 sysWKS.sQDParam.Revolution Word 00000004 4 0 HEX
shissen 28 : = =
e ] 29 9 17144 LincPos Word 0000fffc 65532 ok 7 HEX
HRe8ZEEE 30 10 17145 LincTurn Word 00000004 4 Ak 0 HEX
I/OEH 31
> CANOpen S8&ESE 32
PEIESIEFSE 33
EBHSRES 34
No. Chinese English
1. HiE Communication
2. ZH Parameter
3. LR E Motor settings
4. RieAT Trial operation
5. RS Condition monitoring
6. A& Oscilloscope
7. Huil: Address
8. ZH 4 Parameter name
9. {2 Value type
10. TEAE Calculated value
11. JRUBAE Original value
12. &/ME Minimum
13. A Maximum
14. B Unit
15. Dhaethid Function description
16. S IRSEREIE Motor and the driver parameters
17. URZIIRAS s U Driver condition monitoring
18. LIRS U Motor condition monitoring
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19. RIS B A Motor overload settings

20. R 5 i E Motor and load settings

21. Gt 2 S B Encoder feedback settings

22. CEVINE =R Motor self-learning function
23. (DA=RETil Profiled position mode

24, (IDA=RET B2 Profiled position parameter
25. A B 3 R H 24 Position contact control parameter
26. AR Profiled velocity mode

27. JIHE A il A Profiled torque mode

28. LI 2 1 2 8 Profiled current parameter

29. L AR AS A Current state detection

30. ML S8 H e Current parameter auto-tuning
31. 1/0 ¥ 1/O control

32. CANopen ZH( i & CANopen Parameter Configuration
33. X5 RS H| 24 Drive system control parameter
34. HL LA A7 45 Motor reset control
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4.2 Self-learning of Motor Parameters

4.2.1 Introduction of the Motor Self-learning Function

When users use the motor as a servo motor (sysPRM.sMotoruwMotoType is set to 0), to achieve
normal driving, they need to accurately enter the number of motor pole pairs and the electrical angle offset,
and accurately complete the wiring. If they are unfamiliar with a motor or do not know the above two
parameters of the motor, and the phase sequence of the power wire and Hall signals of the motor are
unknown, the self-learning function of the motor can be used to automatically match the driver with the
motor.

Before starting the self-learning of motor parameters, you need to accurately enter the basic parameters
of motor configuration parameters first. After the parameters are saved, the driver needs to be restarted, and
then the self-learning function can be started. To enable parameter self-learning, enable the internal IO
control function first, open the EASYDRIVE software, set InsidelOChg_Enable to ON in the page of drive
system control parameters, and the parameter self-learning function can be operated under the motor
self-learning function page of the supporting EASYDRIVE software of the driver.

Motor self-learning parameters:

0 OFF
0x4312 | sMotoSchPRM.uwSchStart Enable self-learning 16 bits { ON
0x4313 | sMotoSchPRM.uwParaSaveToUse Write in parameters 16 bits | 0 OFF

1 ON
0x4314 | sMotoSchPRM.ulSchOffsetAngle Encoder offset angle 32bits | Unit: Degree

0x4315 | sMotoSchPRM.uwSchPoleNum Number of motor pole pairs | 16 bits | Number of pole pairs

0x431E | sysPRM.sMotoSch.uwEncoderDir Encoder direction 16 bits | Current wiring encoder
direction
0x4318 | sysPRM.sMotoSch.uwHULL30 Hall value of 30 degrees 16 bits | Hall signals identified

0x4319 | sysPRM.sMotoSch.uwHULL90 Hall value of 90 degrees 16 bits under corresponding

motor electrical angles

0x431A | sysPRM.sMotoSch.uwHULL150 Hall value of 150 degrees 16 bits | 40 related to the wiring

0x431B | sysPRM.sMotoSch.uwHULL210 Hall value of 210 degrees 16 bits | modes

0x431C | sysPRM.sMotoSch.uwHULL270 Hall value of 270 degrees 16 bits

0x431D | sysPRM.sMotoSch.uwHULL330 Hall value of 330 degrees 16 bits

Steps of motor self-learning:

1) The motor is the in no-load state;

2) The motor encoder (including Hall signals) is connected to the motor power wire correctly;

3) Select servo motor as the motor type (this function is invalid for other motor types), and set parameters
such as motor current and motor speed correctly;

4) Open EASYDRIVE, in the page of driver system control parameters, set InsidelOChg_Enable to ON;

5) Set sMotoSchPRM.uwSchStart to ON to enable self-learning;

6) When the self-learning is completed, sMotoSchPRM.uwSchStart is automatically changed to OFF,
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sMotoSchPRM.uwParaSaveToUse is set to ON, and the learned parameters are written into the driver;
7) Save the parameters and restart the driver;

After the above steps, motor parameter self-learning is completed, and users can carry out self-learning
for many times to check if the learned parameters are consistent. If consistent, they will be written into the
driver, and users may restart the driver.

If the driver fails to learn about motor parameters after more than two minutes, it will report an alarm of
motor angle search failure. One of the possible causes of this alarm is the loss of the origin signal (Z signal)

of the encoder. Check the wiring and try again.

4.3 Profiled Position (PP)

PP Block Diagram

The standard PP block diagram is as follows:

7 8 9 10
HEA || E® R | | AR
3 FMIEpETrEE EEs | | B [y SR 14 {zRResin,
l |
1H‘L_ql4,_mﬁ _E:_EE% ifﬁﬁié LM & E;f 2 ;'gfﬁ
a8 [ s [T eme i % g % ; =
* - 15 16 T
2 248 = i E e
— (e RS
1
No. Chinese English
1. Jhi Pulse
2. B2 Bus
3. N BB A Internal register
4. T ok Input mode selection
5. M i Electronic gear
6. (A KR )3 Position instruction filtering
7. AT A Velocity feed-forward gain
8. [ilIK%;8)53)4 Feed-forward filtering
9. FEL I AT 2 Current feed-forward gain
10. it 8 Feed-forward filtering
11. (VA=R:E Position gain
12. TP 4 2 Speed gain
13. Vel Current control
14. fril Ml FL WL Servo motor
15. i B Speed offset
16. A B Speed detection filtering
4.3.1 Selection of Control Modes
Choose different control modes by setting the following parameters.
| MODBUS | Parameter | Name and description Setting range Default setting
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Communication
Address

[1] Standard PT

0x465A sysWKS.swCntrlMode | [2] Standard PV 1-5 3
[3] Standard PP

Summary of Control Modes

A summary of each control mode described in the above table is as follows:

Control mode Function description

Torque instructions are given by analog quantity. The motor outputs the
Standard PT
specified torque according to the instruction, and has software speed limit settings.

Constant speed control according to the speed given by the instruction; The
instructions are set according to parameters, which may come from the analog
Standard PV quantity, pulse, internal specific parameters, internal variable multi-segment
parameters, or PC written-in parameters (debugging mode). In the standard PV, PT

will be carried out at the same time to form a serial control structure.

The servo driver accepts the pulse train sent by the upper device and achieves
the control mode of speed or positioning according to the requirements of the upper
Standard PP device. Instructions are set according to parameters, which may come from pulse or
PC written-in parameters (debugging mode). In the standard PP, PV and PT will be

carried out at the same time to form a serial control structure.

4.3.2 Settings of Position Instruction Input

Choose different position instruction sources by setting the following parameters.

MODBUS Parameter No. Name and description Setting | Default
Communication range | setting
Address

[0] Pulse given

sysWKS.swPositionRef | [1] Bus speed given
0x4394 . 0-3 0
Mode [2] Internal parameter (position contact control)

[3] Position interpolation control given

Pulse Setting
The upper device controls the speed and position of the servo system by sending a series of pulse sequences.

This interface supports open collector input or differential pulse input. The electrical features of the interface
are shown in the following figure:
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4 ] I B ) 4
2 Hﬂ(?‘?’ﬁﬁ)\ﬁt H ORD_PUS_POW 6 (UL 2.2KQ
1 2 o []-3 BRUARED 0w rin s an el
62 e ;35\_,‘( . 3 Jik i N2 11 orD_PUL L 4 W ﬂ" T‘ * - '57
/g ] . 3 kN 1] oro_st6 B 7.wWD g -
)Hi] L{C\ 3 Sk AT orp s16 L 5 | 3300 \‘ +/w I J
1
No. Chinese English
1. Zorfa MmN Differential instruction input
2. o A A AR H Pulse input power supply
3. ok 4 N2 Pulse input interface
4. fr I 3K 5 7 Servo driver
4 A ARIXE) A
1 e oy ‘h 2 Bl AL ORD_PUS_POW 6 (U1 2.2KQ
i, 3 Rk NFE T orD_PUL H 13 WD !
*}5 3 ki N2 orp_PUL_L L 208 % * N
B PULS |~ 3
;i 3 RkaPd AL or si6 0 7 (U lj 2 ij
il 1
N - 3 Bk NE orp s16 L 5 (UD %Q T */\’
No. Chinese English
1. CXN SR TN Collector instruction input
2. ke A\ A e Pulse input power supply
3. ok i Nz 1 Pulse input interface
4. 1l B B 5 Servo driver
Pulse form selection
. Parameter . . . .
Instruction form settings Forward rotation instruction Reverse rotation instruction
FILS [ — FILS |
. 1 HEEP 2 LEF
Symbol + Pulse train st —) SIGN
. ) Oxooo0
(positive logic)
No. Chinese English
1. H HF H level
2. L HP L level

Bus Speed Given

Bus PV (Control mode parameter sysWKS.swPositionRefMode = 1): Motor running speed is

controlled by setting the value of the parameter sysWKS.sIBusInputRef in the bus mode.
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Motor speed (r/min) = (sys WKS.sIBusInputRef*4000/65536) * 60

Internal parameter (position contact) control

Instructions of position contact control (Control mode parameter sysWKS.swPositionRefMode = 2) are
from the values of internal parameters of the servo driver, i.e. stinSpaSpdOrder.sIPusNumZro ~
stinSpaSpdOrder.sIPusNumThr.

Parameters stinSpaSpdOrder.sIPusNumZro ~ stinSpaSpdOrder.sIPusNumThr are the internal 8 groups
of position instruction registers.

Setting of position contact control parameters

MODBUS .
L. L. Setting | Default
Communication Parameter No. Name and description .
range | setting
Address
Select the step change signal
0: Step change for multi-segment cycle delay
sysPRM.Inside_PosOrder. | 1: Step change for single-segment relative
0x43BC . 0-2 0
uwPosOrdMod positions
2: Step change for single-segment absolute
positions
. Select the operation mode
sysPRM.Inside PosOrder. .
0x43BD 0: Cycle operation 0-1 0
uwCycOpeMod .
1: Halt after one loop is completed
0x43BE sysPRM.Inside_PosOrder. | gejection of valid segments of instructions 0-3 0
uwProStepNum
Activate contact control;
. 2:  Activate instructions and update
sysWKS.Inside PosOrder. | . .
0x43BF immediately 0-2 0
uwStepStart . . .
1: Activate instructions and update later
0: End of update
1: This loop is over
sysWKS.Inside PosOrder. | 0: Running
0x43C0 . . 0-1 1
uwStepOver; Reset automatically when the control is
activated
SysPRM.Inside PosOrder. o )
0x43Cl1 Clear the remaining instructions 0-1 0
uwStepClr

e Step change for single-segment absolute positions (sysPRM.Inside PosOrder. uwPosOrdMod=2)

When selecting the step change in a single-segment absolute position mode (sysPRM.Inside PosOrder.
uwPosOrdMod = 2), you need to reset the driver first, and the absolute mode will run normally after
resetting. In this mode, the position instruction defaults to the value of stInSpaSpdOrder.sIPusNumZro in
segment 0, and the instruction will be processed and run as the absolute position instruction by default by

the driver.
e Step change for single-segment relative positions (sysPRM.Inside PosOrder. uwPosOrdMod=1)
When the step change for single-segment relative positions is selected for the step change signal

(sysPRM.Inside PosOrder. uwPosOrdMod = 1), set the value of sysPRM.Inside PosOrder.uwProStepNum
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to determine the current effective position segment. When the control is activated, the driver will read the
current instruction value of the position segment, and then generate an instruction to send to the position

controller according to the speed and acceleration values of the current segment.

e Step change for multi-segment cycle delay (sysPRM.Inside PosOrder.uwPosOrdMod=0)

As for the step change for multi-segment cycle delay, before starting the operation, users need to set the
instruction values of segments 0-4 in advance. When the control is activated, the driver automatically runs
according to the preset instructions. The value of sysPRM.Inside PosOrder.uwCycOpeMod allows users to
set whether continuous operation is required.

e Activate contact control (sysWKS.Inside PosOrder.uwStepStart)

If SysWKS.Inside PosOrder.uwStepStart=2, it means that the instruction shall be updated immediately.
The current latest instruction will be updated immediately, and unperformed instructions will be overwritten.

If SysWKS.Inside PosOrder. uwStepStart=1, it means that the instruction shall be updated later, and
the instruction will be updated only after the operation of its previous instruction is over.

After the data is updated, sysWKS.Inside PosOrder.uwStepStart is reset.

Setting of position instruction signals and operation condition parameters:

MODBUS
Default
Communication Parameter No. Name and description Setting range .
setting
Address
. . -32767 ~ 32767 (1),
0x43C6 stinSpaSpdOrder.slPusNumZro | Displacement equivalent to 0 0
65535 (p)
. . -32767 ~ 32767 (1),
0x43C7 stinSpaSpdOrder.sIPusNumOne | Displacement equivalent to 1 0
65535 (p)
. . -32767 ~ 32767 (1),
0x43C8 stinSpaSpdOrder.sIPusNumTwo | Displacement equivalent to 2 0
65535 (p)
. . -32767 ~ 32767 (1),
0x43C9 stinSpaSpdOrder.slPusNumThr | Displacement equivalent to 3 0
65535 (p)
stinSpaSpdOrder.sISpeedZro Velocity when the 0-30000 0
0x43D0 . . .
displacement is 0 (0.1 r/min)
0x43D1 stinSpaSpdOrder.sISpeedOne Velocity when the 0-30000 0
X
displacement is 1 (0.1 r/min)
0x43D2 stinSpaSpdOrder.slSpeedTwo Velocity when the 0-30000 0
X
displacement is 2 (0.1 r/min)
0x43D3 stinSpaSpdOrder.sISpeed Thr Velocity when the 0-30000 0
X
displacement is 3 (0.1 r/min)
Acceleration and deceleration
0x43DA stinSpaSpdOrder.swFiltimeZro | time on the ramp when the 0-10000 (ms/kpm) 10
displacement is 0
Acceleration and deceleration
0x43DB stinSpaSpdOrder.swFiltimeOne | time on the ramp when the 0-10000 (ms/kpm) 10
displacement is 1
Acceleration and deceleration
0x43DC stinSpaSpdOrder.swFiltimeTwo | time on the ramp when the 0-10000 (ms/kpm) 10
displacement is 2
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Acceleration and deceleration
0x43DD stinSpaSpdOrder.swFiltimeThr | time on the ramp when the 0-10000 (ms/kpm) 10

displacement is 3

stinSpaSpdOrder.uwStoptimeZr | Stop time when the

0x43E4 . . 0-32767 (50ms) 10
0 displacement is 0
stinSpaSpdOrder.uwStoptimeO | Stop time when the

0x43ES . . 0-32767 (50ms) 10
ne displacement is 1
stinSpaSpdOrder.uwStoptimeT | Stop time when the

0x43E6 . . 0-32767 (50ms) 10
WO displacement is 2
stinSpaSpdOrder.uwStoptimeTh | Stop time when the

0x43E7 . . 0-32767 (50ms) 10
r displacement is 3

A
3 Nth 4= 4 ntt 4=
; 0
0x43D0

2 Fi1lEE

0x43D1
. L
- | | 7 B8]
I - >«
5 FoEINEHERE 6 FoRFLEE
Ox43DA Ox43E4
No. Chinese English
1. 50 Bok Velocity in Segment 0
2. 51 BU# Velocity in Segment 1
3. 5% 0 BUhAT Implementation of Segment 0
4. % 1 BT Implementation of Segment 1
5. 50 Bhnyscs e a) Acceleration and deceleration time in Segment 0
6. 55 0 BU5 1L A Stop time in Segment 0
7. I [A] Time

Position contact control is equivalent to a simple point controller, and users can easily complete
periodic operation by using this function. Note:

e In the position contact control, displacement equivalent and displacement velocity direction need to
be unified;

e In the position contact control, the electronic gear does not work, and this can be regarded as the fact
that the electronic gear ratio is always 1:1.

e In the position contact control, position control parameters have an impact on motor operation.

Interpolation Control of Position Instructions

Position interpolation control is given (Control mode parameter sysWKS.swPositionRefMode = 3). The
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controller continuously gives the value of sysWKS.sIBusInputRefParameter through the high-speed bus
(CANPen\ Modbus). The driver reads the data values sent by the controller and accumulates them into the
drive position instruction. Each time the position instruction parameter is read, it will be reset, thus realizing
continuous control of the motor.

When the electronic gear ratio is set to 1, the driver regards 65,536 instructions as one turn of the motor
by default, and users can flexibly set the number of instructions per turn according to the electronic gear
ratio.

The frequency of reading sysWKS.sIBusInputRefCDE inside the driver is 4KHZ. If the rate sent by the

controller is greater than 4KHZ, it will cause instruction loss.

4.3.3 Electronic Gear

Using the "electronic gear" function, the workpiece movement amount equivalent to the input
instruction pulse can be set to any value. The "upper device" that sends the instruction pulse can be
controlled regardless of the mechanical deceleration ratio and the number of encoder pulses, which

simplifies the control calculation.

1 A o ke 7 R
’ I%I ° I'ﬁﬁ 54 5k
B it 1pm
L Al
3 ZIGathk: 2500 4 BERLFTIEE: 6mm 10 4efdashke: 2500 11 BERZITHEE: 6mm
S EATHEHomn > 1 L TR U
6 | HTF1KES Hemm

10+6=1.6666 1% g ¥

2500 4fK R 50 e U T ¥

oy > e

fE E AR P AT - 10mm/1pum = 10000 8
No. Chinese English
1. AN LT ARG No use of electronic gears
2. TAE Work
3. Ymhd 2 krh: 2500 Encoder pulse: 2500
4. RERZZATATPE: 6mm Ball screw pitch: 6 mm
5. B TAEF£3) 10mm To move the workpiece by 10 mm
6. BT 1 RjEss 2 6mm 10/6=1. 6666 Kk One turn is 6 mm, 10/6=1.6666 turns, and it takes

2500%4 fik e ik 1 it 2500%*4 pulses to complete one turn, so
1. 6666%2500%4=16666 fkf 54 %N :16666 | 1.6666*2500%4=16666 pulses, and the instruction input
okt AE b2 B R A AU AT IX — e B shall be 16666 pulses. The calculation must be done in
the upper device.
7. S LT kA Use of electronic gears
TAE Work

9. BAHAL: lum Instruction unit: 1 pm
10. bk 2500 Encoder pulse: 2500
11. TRIERZATHTEE: 6mm Ball screw pitch: 6 mm
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12. | HE TR SCIRBI T, @ R4 Use of electronic gears for implementation shall be
AL based on the definition of instruction units according to

mechanical conditions.

13. | 2B LERE) 10mm BT84 A2 lum, | To move the workpiece by 10 mm, since the instruction
# 10mm/1um=1000 fik unit is 1pm, the number of pulses is 10
mm/1pm=1000.

How to set electronic gears
Calculate the electronic gear ratio (B/A) as follows and set the value in the user parameters
sysWKS.uwGearB and sysWKS.uwGearA.
1. Determine the mechanical form and the related elements of electronic gears
Deceleration ratio
Ball screw pitch
Pulley radius
2. Determine pulse equivalent
Pulse equivalent refers to the minimum displacement unit that the load needs to move. (Or the smallest

instruction unit of the upper device)

1 Fi A 04 LL0.00 Immif B 20 1 G
_ 2 fi4 fr: 0.001mm
+“—>
]
3 YR A1k N A WIER 8 [ HA R 7 TEE fy St RV
No. Chinese English
B4 AL 0. 001mm B 3 T/ES Set the instruction unit as 0.001mm to move the workbench
2. 84 A7 0. 00Imm Instruction unit: 0.001 mm
T B IR, 7 B e A B Sk Yo Consider the mechanical form, position accuracy, etc. to
84 HApr determine the instruction unit.

For example:

The pulse equivalent can be set as 0.01 mm, 0.001 mm, 0.1°, and 0.01 inch. Input the instruction of 1
pulse, and move the workbench by the distance or angle equivalent to 1 pulse.

If the pulse equivalent is 1 um, and the input instruction pulse is 50000, the movement amount shall
be 50000 x 1 um = 50mm.
3. Use the pulse equivalent to calculate the load movement amount of the load shaft rotating 1 circle.

The movement amount (instruction unit) of the load shaft rotating 1 circle = The movement amount of

the load shaft rotating 1 circle/pulse equivalent.

91



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

* If ball screw pitch is Smm and pulse equivalent is 0.001 mm, Smm/0.001 m = 5000 (instruction unit)

1 ket 5 BE 8 KW
2 . ,:‘ 9 LAl D
\ ; 9 >
[«/I B 5P __,',.'"'"! 6 . i @
N i . i 10 b. pererine
4 Wepiwn 7 WS ey 11 e
No. Chinese English
1. RIRZ2FT Ball screw
2. ik Load shaft
3. P1 4R P1 Pitch
4. 1 #=P/45 4% H.41 1 turn = P/Instruction unit
5. = Round platform
6. ik Load shaft
7. 1 #%=360°" /fa4HAL 1 turn = 360°/Instruction unit
8. Bk Pulley
9. ik i Load shaft
10. D: e HAR D: Pulley diameter
11. 1 #=nD/¥5 % H.AL 1 turn = & D/Instruction unit

4. Calculate the electronic gear ratio (B/A)

If the deceleration ratio between the motor shaft and the load shaft is n/m (the motor rotates m circles,
the load shaft rotates n circles),

then the electronic gear ratio (B/A) = [65536/corresponding movement amount of the load shaft
rotating 1 circle] x (m/n)

5. Set parameters
Divide (B/A) to get A and B, and choose the nearer integer value lower than 65536.

At this point, the setting of electronic gear ratio is over.

MODBUS
L. Parameter .
Communication Parameter Content Default Setting
Range

Address
Electronic gear A

0x439C sysWKS.uwGearA . 1-65535 1

(denominator)

Electronic gear B

0x439D sysWKS.uwGearB 1-65535 1

(numerator)

4.3.4 Settings of Position in Place/Position Out-of-tolerance

Position in place

When the position instruction is given, the motor will follow the position instruction to run. When the
difference between the actual position of the motor and the instruction position is lower than the set
threshold, the motor in-place flag is set, and the positioning completes the DO output, the upper computer

can confirm the completion of servo driver positioning after receiving the positioning completion signal.
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MOD]?US, Name and . Default
Communication Parameter No. descrintion Setting range settin
Address P g
0x43AC stStdPosition.uwPosMinInPlace | | OSon-in-place | o cosas 200
threshold

Parameter description: Minimum deviation of the in-place position; position error less than
the set value; the in-place flag is set.
(65536 = 360° mechanical rotation)

Position out-of-tolerance
When the difference between the actual position of the motor and the position instruction exceeds the

set threshold, it will be considered that the motor cannot follow the instruction, the driver will report

“position out-of-tolerance error” and be disabled, and the motor will halt.

MODBUS .
C L. . . Setting Default
Communication Parameter No. Name and description .
range setting
Address
. Position out-of-tolerance
0x433C stPosition.sIPosErrMax 0-Ox Tttt Ox ftff
threshold
Parameter description: Position out-of-tolerance threshold; When the position deviation is
greater than the threshold, the driver will report “position out-of-tolerance
error”, the servo system will be disabled, and the motor will halt. (0xffff= 360°
mechanical rotation)
A
_____ 2 JRUA-RUESUPN -8
3 ebmmms
/ 4 5E B 58 i (i
z 1 e
1 A I
Sk »
X [a]
S5 _}J_ 5  EfrseEE
AN o eomemn
N 7 BB KM
No. Chinese English
1. SE A58 X [] Positioning completion interval
2. 7 B 22 1 K BB Excessive position deviation threshold
3. E AL FEIT A Positioning proximity threshold
4. SE L 58 UBIE Positioning completion threshold
5. AL 5 B E Positioning completion threshold
6. AL FEIT A Positioning proximity threshold
7. (VA=K ESUPN L) Excessive position deviation threshold

4.3.5 Position Gain Parameter

Standard setting of position gains

MODBUS | Parameter No.

Name and Setting Default
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Communication description range setting
Address
Forward
0x43A8 stStdPosition.uwKp coefficient of 1-500 50
position gains
Velocity
0x43AA stStdPosition. uwFrdKp feed-forward 0-100 (%) 60
gain coefficient
Velocity
0x43AB stStdPosition. uwFrdFileTime feed-forward | 0-1000 (ms) 0

filtering time

The larger the position loop gain, the more responsive PP with less offset can be carried out, but it is
restricted by mechanical features. Due to the influence of the load, if the gain is set too large, it is easy to
cause oscillation and overshoot.

Note: In the servo unit, to shorten the positioning time, feed-forward compensation is done to the PP. But if
the speed feed-forward gain stStdPosition. uwFrdKp is set too large, it may cause overshoot and machine
vibration. For general machines, please set it below 80 %. It is recommended to set the velocity
feed-forward filtering time stStdPosition.uwFrdKp to 0. If the velocity feed-forward filtering time is set too

large, the position will be overshot.

Parameter block diagram of standard positions:

1 N - stStdPosition. . stStdPosition.uwF
o | uwForwordKp "| orwordFileTime

¥

£ KP = stStdPosition.uwKp >> = 2 *
stStdPosition.uwGainShift i
No. Chinese English
1. (& Differential

Position gain: KP = stStdPosition.uwKp  stStdPosition. uwGainShift,stStdPosition. uwGainShift
is set to 12 by default.

4.3.6 Speed Offset Setting

After the following user constants are set, the adjustment time of positioning control can be shortened

by setting the speed instruction offset in the servo unit.
MODBUS

Parameter Name Setting range Default setting
Communication

Address
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0x43AE stStdPosition.sISpeedOffset | Speed offset | 0-3000 (0.1 r/min) 0

In the servo unit, the speed instruction offset (in the PP mode) is given to shorten the positioning time.

Set it according to the corresponding mechanical conditions.

1 MEPRE TS

ztStdFosition. sl5peediffzet

|

2|)  iRERa
No. Chinese English
. P R B A 4 Internal speed instruction
2. i 22 Jik v Offset pulse

4.3.7 Position Instruction Filtering

(1) One-time filtering of the position instruction can improve the response stability of the system to a
given instruction pulse.

(2) If the instruction input is rough (when the frequency division or multiplication setting is large or the
pulse input frequency is low), the control of the servo system can be more stable.

(3) If the “time constant of one-time filtering of the position instruction (sysWKS.swPosFiltime)” is set

too large, the dynamic performance of the servo system will be reduced.

MODBUS Parameter Name Unit Setting Default
Communication range setting
Address
First-order
0x4397 sySWKS. uwPosFiltime | 10" P35 ms 0-10000 0
filtering time
constant

A
—— PRI
— e
100%
63% ||
sysWES. swPosFiltime sysWES. swPosFiltime

3 B KT 4 A T e 1 3 T

95



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

No. Chinese English
JEBHT Before filtering
eSS After filtering
B BRAE 24 N R e J9E 5% T Response waveform of step change instruction input

4.3.8 PP Operation with EasyDRIVE

Step 1: In the column of “Drive System Control Parameter”,

(1) Select the sysWKS.swCntrMode. Value column in the above figure to select the required mode (the

position mode)

(2) In the InsideIOChg_Enable line, click Value to change Off to On

(3) In the Servo_On line, click Value to change Off to On and press Enter

Then the driver enters the servo enabled state

Menu selzction || 1gosz | Name Tee | Value Targetvalue | Min Mar | unit | Descrigtion
=) 5/G-LINE SERVO DRIVE InsigeIOCNg_Enabie Boal on 1 Enabie Inside 10 changa
= EYlSEhen FacP aramantiacaver Boal off b Recover paraments on Factoey
S e Farament3ave Bool oft (] Save paraments to FRAM
N mRgmER 2 Servg_OH Bool On 1 Servp ON inside IO Control
HenemeE 3 CLR_ERR Boal f 0 Clar ErTinside 10 Cantral
A wneeInE 4 uWMagRChangeSelad Enu i ] " : Control Mode Online Change
=7 fEsnEs 5 uwDigRalinputs Woed 900 0 00000000 0ODOODOD HEC  Digallnput
T aERusN 6 sysWiS swiniriiode Enum SwSpesgloop v| 2 fia 1 and
= EERSEEEN7 S7SWKS WSystemPlagBits Long [Tarque Loop ]1.048582+006 Q0000000 00000000  HEC 16 Conrol Word 200t
1 T 8 SYSIKS urwhiotoRoiDir Word :IBUON: ] (1] 0 Contred word
® H iR 9 £y5PRM. uwhbusStassd Woed r- 0 0 WodBus Stale Agdress
B o 10 sysPRM. ulMbusBuadRate Long |JogSpeed Laop %500 ] 0 ModBus BaudRate at 9500 or 33400 or 115200
TEnEssssn 11
9 emies 12
9 enmmoie 13
B ¥ CANOpen BEEER 14
TS 3 .
No. Chinese English
1. S IRSEREIE Motor and the driver parameters
2. URIIR A s U Driver condition monitoring
3. LIRS et U Motor condition monitoring
4. B ZHORE Motor parameter settings
5. CEVINEE=2erilita Motor self-learning function
6. (DA=RETE Profiled position mode
7. (IVA=RETi e Profiled position parameter
8. A B3 R H| 24 Position contact control parameter
9. TH T P 5 Profiled velocity mode
10. JIE RIS Profiled torque mode
11. /O i 1/0 control
12. Kz R G4 S8 Drive system control parameter
13. FATL A Ao 2 o Motor reset control
14. HLBLBE T A2 Motor friction compensation
15. CANopen Z it & CANopen Parameter Configuration
16. P i A e % Control Mode Selection

Step 2: Under the “Profiled Position Mode” column, you can select the instruction source and input
parameters for motor control through relevant instructions.

(1) When the simple bus mode is used in the position mode, the position instruction source is set to
Bus Mode by clicking the Value column in the sysWKS.swPositionRefMode line, as shown in the
above figure. Enter a value in the Value column of the sysWKS.sIBusInputRef line, and the motor

will move according to the set value. The data is updated in real time, and the data position
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instruction always adds the corresponding value according to the data update cycle, so the motor will
keep moving until the value is set to zero. The value entered in sysWKS.sIBusInputRef shall not be
too large. It is recommended to enter 10 at the beginning and increase it slowly. The motor speed can
be fed back by selecting sysWKS.smotor.slAvgMotoSpeed (motor speed feedback) in the “Motor

Condition Detection” menu bar on the left.

[ _!ds!;.u?f:qlequ J[7ana | Mams | mee | Valuz Torgetvalue | Win | Mac | umt | Descret
B-¥) $/G-LINE SERVO DRIVE SyEWKS.swPositionReModa Enum InCirder Mode vl 2 B Es R ERE 12
=5 eSS 1 SYSWKS. sIBusinputRed Long Pulse Mode 0 0 ] IR ESSEERaEE13
N Eaemsw 2 SySWKS uwPosFilime Word Bus Made ST [ 0 ms  GEECERHE 14
D D mnsrn 3 syEWKE. swPulReMad Ward s 25600 00000000 00000000 PURefod
A enescl 4 SYEWKS swPulNum Ward 0 0 0 0 Pulbium
A EnEmeImE O SySWKS . uwSiopPoshiode Word g 0 [ 0 Controd word
S i 6 sysPRM.uwRecPushOuthum Ward 2600 3.40282e+038 [ 0 Control word
I oEsnen 7 SYSWKS.uwGaars Wiard 1 1 0 0 BFEEA (38 15
N pEEswwend SySWIKS uwGears Word 1 1 0 0 BFERE (3F) 16
B R 9 5ysWKS sIFollowingEnmar Long -32 -32 0 o HOTREELE 17
&) pREE 10
Emi T 11 —~
No. Chinese English
1. S IRSEREIE Motor and the driver parameters
2. IXARAS Driver condition monitoring
3. RLALARAS e Motor condition monitoring
4. B ZHORE Motor parameter settings
5. CEVINEE=2erilita Motor self-learning function
6. (DA=RELil Profiled position mode
7. (DA=RETi B2 Profiled position parameter
8. A B 3 KR 24 Position contact control parameter
9. TH T P 5 Profiled velocity mode
10. JIE RIS Profiled torque mode
11. /O %4l 1/0 control
12. (AR R S bk Position instruction source selection
13. AR ISR LY R el || Given value of position instruction bus speed
14. K1 B 452 DR I [H] Position instruction filtering time
15. Bk A (48D Electronic gear A (denominator)
16. BTk B (471 Electronic gear B (numerator)
17. Y84 SR PRBE R 2 Real-time following errors of instructions

(2) Position mode uses internal instruction mode (position contact mode):

The position instruction source is in sysWKS.swPositionRefMode line. Click on the Value column to
set the InOrder Mode.

Select the menu bar of “Position Contact Control Parameter” on the left of the software, as shown in
the following figure: stinSpaSpdOrder. sIPusNumZro-NumThr represent segments 0~3, and each segment
can set the position amount of motor rotation, where the upper four bits are the number of turns and the
lower four bits are the rotation angle less than one turn. StinSpaSpdOrder. sISpeedZro-Speed Thr represent
the corresponding speed of each segment. StinSpaSpdOrder. swFiltimeZro-FiltimeSev represent the
corresponding acceleration time for each segment.

StInSpaSpdOrder. uwStoptimeZro-StoptimeSev represent the corresponding stop time for each segment.
After the value is set, Inside PosOrder. uwProStepNum represents any of the segments 0~3 required to run.
For example, when you write in 1 Motor, it runs the set position amount of NumOne segment. Change the

value of Inside PosOrder. uwStepStart to 1, and the motor starts to run to the end according to the set
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segments.
1 2 3 4 5 6 ]
LR S8 L E WiE 1y PR A IR
v B 16 7 k| ] =Bz [Omee | 10 sit9@ [1lmsem  [128nEa |13 EiE |4 26
WapthE 17 1 17340  Inside_PosOrder.uwPosOrdMod Enum E USRS 1 0 1 0.1r/min
Ak 18
sYTHLE 19 2 1734 nside_PosOrder.uwCycOpeMod Word o [} 0 0 0.1r/min
Bl SnTmAS 20 3 17342 Inside_PosOrder.uwProStepNum Enum 08 >0 0 0 0.1r/min
fﬁijﬁiﬁ ;; 4 17343  Inside_PosOrder.uwStepStart Enum IESENER -0 0 0 0.1r/min
v (e 23 5 17350  stinSpaSpdOrder.slPusNumZro Long 00000000 0 0 0 HEX
TS 24 6 17351 stinSpaSpdOrder.siPusNumOne Long 00000000 1] 0 0 HEX
mEEsRseR 25
v EEEiEt 26 7 (17352 stinSpaSpdOrder.s|PusNumTwo Long 00000000 (1] 0 (o} HEX
EEEEEH 27 8 17353  stinSpaSpdOrder.siPusNumThr Long 00000000 0 0 0 HEX
EEsgEmE 28 i R .
v FAEElE 29 9 17360 stinSpaSpdOrder.siSpeedZro Float 0.000 1] 0 0 r/min
el 30 10 17361  stinSpaSpdOrder.siSpeedCne Float 0.000 0 0 0 r/min
:m:i :; 11 17362 stinSpaSpdOrder.siSpeedTwo Float 0.000 1] 0 0 r/min
v IfOEH 33 12 17363  stinSpaSpdOrder.siSpeedThr Float 0.000 0 0 0 r/min
BIAD) 13 17370 stinSpaSpdOrder. Word 0 0 0 0 ms/kpm
DI/DO
v CANOpen 88EE 34 14 17371  stinSpaSpdOrder.swl Word 0 0 0 0 ms/kpm
RPDO1 2HEE 35 15 17372 stinSpaSpdOrder.swiltimeTwo Word 0 0 0 0 ms/kpm
RPDO2 SEFE 36
RPDO3 SEEE 37 16 17373 stinSpaSpdOrder.swF Word o 0 0 0 ms/kpm
RPDO4 £FEE 38 17 17380  stinSpaSpdOrder.uwStoptimeZro Word i} 0 0 0 50ms
;Egg; zﬁ;ﬁﬁz zg 18 17381  stinSpaSpdOrder.uwStoptimeOne  |Word 0 [} 0 0 50ms
TPDO3 £8EE 41 19 17382  stinSpaSpdOrder.uwStoptimeTwo Word 0 1} 0 0 S0ms
TPDO4 SHESE 42 20 17383 stinSpaSpdOrderuwStoptimeThr  Word 0 0 0 0 50ms
EhEvEmey 43
2 A=t ) 44 21 17344 nside_PosOrder.uwStepQOver Word 1 1 R 1
fEIARIEENES
No. Chinese English
1. 5 Communication
2. S8 Parameter
3. B E Motor settings
4. iz {7 Trial operation
5. RS R Condition monitoring
6. TNV A Oscilloscope
7. Hiuhik Address
8. ZH 4 Parameter name
9. ERR Value type
10. THHEAE Calculated value
11. JR AR A Original value
12. i /ME Minimum
13. I =IN] Maximum
14. AL Unit
15. Difeftid Function description
16. CEVIRSE SIS i Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. FLATLR S Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 i E Motor and load settings
21. Gfid A% R At Encoder feedback settings
22. CENINE = BPi) Motor self-learning function
23. 7 B A A 5 Profiled position mode
24. (ARGt Profiled position parameter
25. (A= REFE eI 5 Position contact control parameter
26. R AR Profiled velocity mode
217. W S Profiled velocity parameter
28. WESHHEE Velocity parameter auto-tuning
29. JIHE R Profiled torque mode
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30. LI 2 i S 8 Profiled current parameter
31. FEL IR A A U Current state detection

32. S8 H B E Current parameter auto-tuning
33. /O il /O control

34, CANopen Z{ it & CANopen Parameter Configuration
35. RPDO1 4L & RPDO1 Parameter configuration
36. RPDO2 4L & RPDO?2 Parameter configuration
37. RPDO3 4L & RPDO3 Parameter configuration
38. RPDO4 Z¥( il & RPDO4 Parameter configuration
39. TPDO1 Z# i & TPDOI Parameter configuration
40. TPDO2 ¥ & TPDO?2 Parameter configuration
41. TPDO3 Z (i & TPDO3 Parameter configuration
42. TPDO4 ZH i & TPDO4 Parameter configuration
43. K3 R G4 S8 Drive system control parameter
44. H LA A7 45 7 Motor reset control

For a more detailed introduction, please check the relevant contents of the position instruction source.

4.4 Profiled Velocity (PV)

Standard PV Block Diagram
The standard PV block diagram is as follows:

7 8
3 PR RS Sl e 1 e
1 Bk om l +
s | P | | S 9 ae LAY
PRCHEL | TikdE ki ] 1 FE i
I

i B 12 wEw

5 MEPEIES 78 e
No. Chinese English
1. Pulse
2. Analog quantity
3. Internal variable register
4. Input mode selection
5. Internal fixed register
6. Acceleration and deceleration
7. Current feed-forward gain
8. Feed-forward filtering
9. Speed gain
10. Current control
11. Servo motor
12. Speed detection filtering
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4.4.1 Input Settings of Speed Instructions

Speed instruction source setting

Choose different speed instruction sources by setting the following parameters.

MODBUS Parameter No. Name and description Setting Default
Communication range setting
Address

[1] Pulse frequency given

[2] Analog quantity given mode 1
0x4402 sysWKS.swSpeedRefMode ] - ] 1-5 1
[4] Fixed internal parameter given

[5] Analog quantity given mode 2

Pulse Setting

According to the pulse frequency given by the upper computer, the speed instruction is formed, and the
pulse frequency of 100KHZ is 100% of the rated speed of the motor.

Speed instruction = Rated speed * (pulse frequency/100KHZ);

Analog quantity given mode 1 (+/-10V analog instruction)

The analog voltage signal output by the upper computer or other equipment is used as a speed
instruction after processing.

Analog input terminal

The servo driver has 2 analog input channels, the maximum input voltage is +-10Vdc , and the input
resistance is 9KQ .

Analog input circuit:

- CRAMOP [ Gm vk %
! Jﬁj;’*/ﬁ H10v=r USR_ATO N 4
iR 4 - fIGHE B a3 y
3 ADFEH |
USRATLP | [ o A
) . lﬁ g&@/ﬁﬂ/ﬁz%&
P ST s | Comis v
No. Chinese English
1. W/ I ETE S Speed/Torque analog instruction
2. BEFOL PR 1) 77 11 45 4 Analog limited direction instruction
3. (SGN R Low-pass filter
4. AD 4t AD conversion

The output voltage of the unprocessed analog channel is shown in the figure below. After being processed by

the servo driver, the output instruction is finally obtained.
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ol e 9 AEEHBEAHLE
o 3 mmaa
Fous S13 EOEE el 4w 25 wm [yl Gaw (el 7mx a8 TE e 1,
GHD
No. Chinese English
1. BLALL I TE S\ HL R x Analog channel input voltage x
2. 1R AR SR B 5 iy 11 Servo driver port
3. BEADL I TE 4t L v 1 Analog channel output voltage y1
4. j:53 Filtering
5. i Zero drift
6. i B Offset
7. HEIX Dead band
8. THEEE R4 Calculation of speed instructions
9. i) Al SR 5y g P S Ak 3L Servo driver internal processing
Servo driver Al processing flow
UL 30 T i A OV A KA 4R
BRFERRHBE )
i B SRR R 3
SEX W EERFLE 4
A
y y2 y4 , yb
5 :‘: \‘——5@2‘
< )N - L Y A
6 ﬂ?ﬂ% | *%}Uxﬁ EE»iH'J)\
- FEEX (V)
| ‘
3200 | 4000 4800
No. Chinese English
1. B B IR TE R OV 2 RFEHE Analog channel input is OV (sampling voltage)
2. T IE Ja R i Sampling voltage after zero drift correction
3. i B J5 KA L Sampling voltage after offsetting
4. FEIX ¥ B 5 R R Sampling voltage after dead band setting
5. i Zero drift
6. i B Offset
7. HEIX Dead band
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. MR LA 1 B ) s X nalog power-on input voltage x
8 | B B B Analog p input voltag

An example of the servo driver Al processing of corresponding sampling voltage

Zero drift correction

Zero drift refers to the value of the servo driver sampling voltage relative to the analog ground when
the input voltage of the analog channel is zero.

Correct the deviation of the analog channel output voltage from OV when the actual input voltage is OV.

Manually set sysPRM.sAngPar.swAngOneZeroDrift to correct the zero drift of analog input 1, and
manually set sysPRM.sAngPar.swAngTwoZeroDrift to correct the zero drift of analog input 2.

Offset setting

Offset refers to the input voltage value of the analog channel when the sampling voltage is zero after
zero drift correction.

The corresponding actual input voltage value when the sampling voltage is 0.

Manually set sysPRM.sAngPar.swAngOneSetOff to set the offset value of analog channel 1, and
manually set sysPRM.sAngPar.swAngTwoSetOff to set the offset value of analog channel 2.

Dead band correction

Dead band refers to the voltage range of the corresponding analog channel input when the specified
sampling voltage is zero.

The effective input voltage range when the driver sampling voltage is not 0.

After the offset setting is completed, set the dead band of the analog channel 1by setting
sysPRM.sAngPar.swAngOneDeadTime, and set the dead zone of the analog channel 2 by setting
sysPRM.sAngPar.swAngTwoDeadTime.

Calculation of the analog speed instruction range

After completing all the above settings, set the corresponding speed instruction of 10V (10000mv) by
setting sysWKS.uw10VdcSpdNum . The actual speed instruction is the input value of USR_AIO0:

RelSpeed = 2 sysWKS.uw10VdeSpdNum

Analog setting parameters:

MODBUS
. Name and . Default
Communication Parameter Lo Setting range
description value
Address
0x4404 sysWKS.uw10VAdcSpdNum Speed value 0-6000 (r/min) 3000
) i -1000 ~ 1000
0x4526 sysPRM.sAngPar.swAngOneZeroDrift Zero drift value (10mv) 0
mv
-1000 ~ 1000
0x4525 sysPRM.sAngPar.swAngOneSetOff Offset value 0
(10mv)
0x4527 sysPRM.sAngPar.swAngOneDeadTime Dead band value | 0-1000 (10mv) 0
. ) -1000 ~ 1000
0x4529 sysPRM.sAngPar.swAngTwoZeroDrift Zero drift value (10mv) 0
mv
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-1000 ~ 1000
0x4528 sysPRM.sAngPar.swAngTwoSetOff Offset value 0
(10mv)
0x452A sysPRM.sAngPar.swAngTwoDeadTime | Dead band value | 0-1000 (10mv) 0

Setting of Fixed internal parameters
Set sysWKS.swSpeedRefMode to 4 under the PV mode. The controller runs on a fixed internal
parameter, and the speed instruction is given by stinSpdOrder.sIFixSpeed.

Set speed parameters according to actual working conditions:

MODBUS Parameter Name and Setting range (0.1 Default value
Communication description r/min)
Address
0x4420 stinSpdOrder.sIFixSpeed Fixed speed 0 -30000 0

Analog quantity given mode 2 (0-10V analog quantity + direction signal)

Calculation of speed instructions

After completing all the above settings, set the corresponding speed instruction of 10V (10000mv) by
setting sysWKS.uw10VdcSpdNum . The actual speed instruction is the value of USR_AIO:

RelSpeed = 10):)500 sysWKS.uw10VdcSpdNum

USR_AIl input is direction signal. When the AI1>3V speed instruction is positive, the AI1<IV speed

instruction is negative, and the intermediate voltage maintains the original direction.

4.4.2 Speed Instruction Filtering

MODBUS Parameter Name Setting range Default
Communication (ms/kpm) value
Address
StPI_CntrLoop. Acceleration time on the 0-10000 100
0x43F9 ~ S
slRampUpFileTime ramp
StPI_CntrLoop. Deceleration time on the 0-10000 100
0x440D - .
slRampDnFileTime ramp
0x4412 StPI CntrLoop. uwRefFileTime | First-order low-pass filtering 0-1000 50
)'¢
time of the speed instruction

-The servo driver internally sets the acceleration and deceleration time according to these parameters, and performs
the acceleration and deceleration control of the speed.

-The soft boot-up function is valid in the PV mode. In the PP mode, the soft boot-up function is invalid.

-When the input speed instruction is stepped, the speed can be smoothly controlled by setting “Soft Boot-up Time”.
The meaning of the parameters are as follows:

StPI_CntrLoop. slRampUpFileTime: Time of the conversion from the stop state to the speed of 1000r/min
StPI_CntrLoop. slRampDnFileTime: Time of the conversion from the speed of 1000r/min to the stop state
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stP1_Cntrloop. slRamplnFileTime

5tPI_Cntrloop. slRampUpFileTime | i ,

No. Chinese English
. WA Speed instruction
2. T Speed

stPI_CntrLoop.slRampUpFileTime and stPI CntrLoop.slRampDnFileTime are the time of linear
acceleration and deceleration respectively.In cases where linear acceleration and deceleration can produce

large impact, you may select and set stPI_CntrLoop. uwRefFileTime to get smooth operation.

1 pEEd
i3
> : > o > < —b-' <
Pro21 ' Pno21  Pno21 : Pnoz21
o > g =
PnO19 Pno20
No. Chinese English
1. T Speed

Note: In the case that two filters are superimposed, they also need to be added when the delay of the

instruction is calculated, and are used to set the filter parameters according to the actual application.

4.4.3 Speed Gain Parameter

Speed Gain Settings

MODBUS
L. L. . Default
Communication Parameter No. Name and description Setting range "
settin
Address &
0x443E sysPRM.sSpdCntl.sl0thKP Zero speed KP 100 — 100000 30000
0x443F sysPRM.sSpdCntl.uw0thKI Zero speed K1 1-1000 300
0x4421 sysPRM.sSpdCntl.sl1thKP First speed KP 100 — 100000 20000
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0x4422 sysPRM.sSpdCntl.uw 1thKI First speed KI 1-1000 200
0x4423 sysPRM.sSpdCntl.s12thKP Second speed KP 100 — 100000 6000
0x4424 sysPRM.sSpdCntl.uw2thKI Second speed KI 1-1000 20
0x4425 sysPRM.sSpdCntl.uwKvfr PDFF factor 0-100 100
0x4426 sysPRM.sSpdCntl.uwFrdKp Current feed-forward 0-100 0

L Current feed-forward
0x4427 sysPRM.sSpdCntl.uwFrdFileTime . 0-1000 (10us) 0
filtering time

Zero-speed PI switching

0x4440 uwChgO0thPIWaitTime ; 1-10000 (ms) 2000
ime
PI switching speed of the 1-10000
0x4441 uwChg1thPISpeed 1000
first segment (0.1rpm)

The PI parameter of the speed loop consists of three segments of PI settings, namely, zero speed KP/KI
in the stop segment, the first speed KP/KI in the low speed segment, and the second speed KP/KI in the high
speed segment. The switching threshold between the first speed PI and the second can be determined by
setting the switching speed uwChglst PISPEED, and how long it takes to switch to zero speed PI after the

motor stops is determined by setting the parameter uwChgOthPIWaitTime.

A .
1 Bk

2th PI

I
1
I
1
I

uwChg1thPISpeed 1th PI
~SA

| | Oth PI
: ; >
; I T 2 Bl
uwChgOthPIWaitTime
No. Chinese English
. LSt Speed
2. i ] Time

The larger the KP gain set value of the speed loop or the larger the value of the KI speed loop integral
parameter, the more highly responsive PV can be performed. However, due to the constraints of mechanical
features, setting an excessively large value of the speed loop integral time is likely to cause system vibration.

Generally, the first PI in the low speed segment is set with a larger gain, while the second PI in the high
speed segment is set with a smaller gain. In the gain transition zone, the actual control gain transitions
linearly and smoothly with the motor speed. When the motor stops, the zero-speed PI value in the stop
segment is set according to the rigidity required by the system.

Setting the current feed-forward gain can increase the response speed of the inner loop and improve the

rigidity of the system. Increasing this value is beneficial to improve the inner loop response of the system, so
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it should be adjusted according to the actual use situation. Excessive values can easily cause tiny vibration of

the motor.

4.4.4 Velocity Feedback Filtering Parameter

Adjusting the “speed feedback filtering time constant” can eliminate or mitigate the mechanical

vibration caused by the servo system.

MODBUS Parameter No. Name and description Setting range Default
Communication setting
Address
First-order low-pass filter
0x4413 StPI CntrLoop. uwFbkFileTime | coefficient for speed 0-1000 (10us) 50
detection

The smaller the time constant of the filter, the better the responsiveness of the control, and the actual
situation will be restricted by the mechanical structure. If mechanical vibration occurs when the default

setting is used, the parameter can be increased, which is usually effective in suppressing vibration.

4.4.5 Function of Speed Droop Control

The Droop function can balance load distribution when multiple sets of drives run at the same time.
The Droop function can soften the mechanical properties of motors. The Droop control can set the slip of
motors at will. When two or more motors are used to pull a load together, this function can keep the load of
each motor balanced. The Droop control will slow down the motor when the torque instruction is too high,
and accelerate the motor when the torque instruction is too low, thus adjusting the load balance. The Droop

function is only effective when the driver is running in the velocity mode.

1 iE4p R HLARY S FE4F1E
[ TI"'- 3 &l
e e
[P
4 B 1BAY : T AT BIETE KR
SEAEAHIE
' t
5 BoiEE 7 EE
No. Chinese English
L. L2 Torque
2. HHL A R R Torque characteristics of Motor A
3. AR Load torque
4. FLHL B AR A% A AR Torque characteristics of Motor B
5. E{FRe L YL 3 Instruction speed
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Ta Fl T [ 248K

The difference between Ta and TB becomes larger

S

Speed

Motor load imbalance

DROOP control gain

According to the set torque instruction with a maximum torque output capacity of 100% , the

deceleration value is a certain proportion (%) of the given speed instruction, which is the Droop control gain.

It is recommended that the gain parameter be set to no more than 30%.

MODBUS Parameter No. Name and Setting Default
Communication description range setting
Address
0x43FB StPI CntrLoop. uwDroopRate Droop gain 0-100% 0
1 EHLEE
2 EERS
( DROOPHZ: il 4 % )
| Yerb
0 100¢

No. Chinese English
1. FELATL 5 Motor speed
2. HETR 2 Speed instruction
3. DROOP #% il| 1 3 DROOP control gain
4. LZ3E) Torque

Droop control gain

Filtering time of DROOP control

Users may adjust the response performance of Droop control. For slow response, users may reduce the

filtering time; when vibration and imbalance occur, they may increase the set value.

MODBUS Parameter No. Name and description | Setting range Default
Communication setting
Address
0x43FC StPI_CntrLoop. uwDroopFileTime DROQOP filtering time | 30-2000 (ms) 50

4.4.6 PV Operation with EasyDRIVE

Step 1: In the column of “Drive System Control Parameter”,

(1) Select the sysWKS.swCntrMode. Value column in the above figure to select the required mode (the
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velocity mode)
(2) In the InsidelOChg_Enable line, click Value to change Off to On
(3) In the Servo_On line, click Value to change Off to On and press Enter

Then the driver enters the servo enabled state

m

2 3 4 5 6
o B LhL#E ikia fr AR A AP
v USRS 16 7t | 8 smm [Omem | 1) uw& | 1mem [ 128a@  [13sxm  [[4 20 | |5 weese
WSS 7 1 18022 |InsidelOChg_Enable Bool on ~l1 0 1 my ¢ 3
sfsen 18
=iTses 19 2 18021  ParamentSave Bool off >0 0 0 mv
sflsamgE 20 3 18007 |Servo ON Bool off vio 0 0 mv
z}?ﬁiig]ﬁ; g; 4 18009 |CLR_ERR Bool off =0 0 o mv
v ([UEBEHET 23 5 18035 | sysPRM.uwCntiModeChg Enum Disable Chg ~0 0 0 mv
B 24 6 18001 | sysWKS.uwDigitallnputs Word o ] 0 0 HEC Digital Input
UEEsaHeE 25
v BRIt 26 7 18010 |sysWKSswCntiMode Enum 2 0 2 HEC EHETEE
EEEEIEA 27 8 18013 |sysWKS.ulSystemFlagBits ong Jorqus Leop 1048576 0 1048576 HEX
BESHERE 28 StdSpeed Loop
v IEERE 29 9 18029 | sysWKS.uwMotoRotDir Word 0 0 HEC
RSN 30 10 18028 |sysPRM.uwMbusStaAdd Word ¥ Speec.Locp 0 0 ( HEC
:igzii 3; 11 18032  sysPRM.ulMbusBuadRate Long 9600 9600 0 9600 HEC
v 1/OEH 33 12 18019 | FacParamentRecover Bool off >0 0 1} HEC
AJAD
DI/DO
~ CANOpen SHESZ 34
RPDO1 £HEE 35
RPDO2 £EEE 36
RPDO3 BEWEE 37
RPDO4 #EEIE 38
TPDO1 281&E 39
TPDO2 #EEE 40
TPDO3 B2818IE 41
TPDO4 SHEE 42
BENFHIEEISE 43
SRS 44
fRRRIEENES
No. Chinese English
1. HE Communication
2. ZH Parameter
3. LI E Motor settings
4. Wiz Trial operation
5. RS W Condition monitoring
6. TNV A Oscilloscope
7. Mk Address
8. S Parameter name
9. R Value type
10. THEAE Calculated value
11. JR AR A Original value
12. /MA Minimum
13. =N Maximum
14. B Unit
15. Dhfe ik Function description
16. S IRSEREIE Motor and the driver parameters
17. IXARAS Driver condition monitoring
18. FLATLR S Ml Motor condition monitoring
19. HHLS B E Motor overload settings
20. RS o i Motor and load settings
21. Gl 2 S B Encoder feedback settings
22. CEVINE =R Motor self-learning function
23. fr B Profiled position mode
24. BRI 2 Profiled position parameter
25. A7 B 3 R 24 Position contact control parameter
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26. T8 AR 2 Profiled velocity mode

27. RIS Profiled velocity parameter
28. WESHHEE Velocity parameter auto-tuning
29. JIHE R Profiled torque mode

30. MRl B Profiled current parameter
31. FLJAUAR A A Current state detection

32. RS H ¥ E Current parameter auto-tuning
33. /O il /O control

34, CANopen ZH( I & CANopen Parameter Configuration
35. RPDO1 (il & RPDO1 Parameter configuration
36. RPDO2 (il & RPDO2 Parameter configuration
37. RPDO3 (il & RPDO3 Parameter configuration
38. RPDO4 Z¥( il & RPDO4 Parameter configuration
39. TPDO1 ZH i & TPDOI Parameter configuration
40. TPDO2 it & TPDO2 Parameter configuration
41. TPDO3 Z it & TPDO3 Parameter configuration
42. TPDO4 Z it & TPDO4 Parameter configuration
43. KB RS H| S 4 Drive system control parameter
44. HL LA A7 425 Motor reset control

Step 2: Select the instruction source under the “PV Mode” column, and input parameters for motor control

through relevant instructions.

(1) Select fixed internal parameters for speed instruction sources. In the sysWKS.swSpeedRefMode
line, click the Value bar to set it to FixInOrder Mode, as shown in the following figure. Enter a value in
the Value column of the stiInSpaSpdOrder.slFixSpeed line, and the motor will move at the set speed. The
actual speed of the motor can be fed back by selecting sysWKS. Smotor.slAvgMotoSpeed (motor speed

feedback) in the “Motor Condition Detection” menu bar on the left.

I 2 3 4 5 6 ]

g LY HHLE & gy Leite | e
v A i |8 e O | el gl | méE | meE | mxde | ew S e I
L 117410 sysWKS.swSpeedRefMode Enum FixInOrder Mode v (4 0 4 50ms
ilEas ¢ \ Pulse Mode 2 : .
sHEEas 217412 sysWKS.uw10VAdcSpdNum Word Aniige Mok 3000 0 3000 r/min
Bl ShEGE 3 17440 stinSpaSpdOrder.siFixSpeed Long ChalnOrder Mode |0 0 0 0.1r/min
FRERERE - IS ,
e 417420 stPl_CntrLoop.siRampUpFileTim Long aogirlde 1100 0 100 ms/kpm
v [iEEHiED3 517421  stPl CntrLoop.slRampDnFileTim Long SinSigTest Mode 100 0 100 ms/kpm
Eﬂiﬁ%ﬁ 6 17426  stPl_CntrLoop.uwRefFileTime Word Eiﬂf;g;eos;l\«lode 50 0 50 ms
v m@s 717403  stPl_CntrLoop.uwDroopRate Word 0 0 0 0
BRI 817404  stPI_CntrLoop.uwDroopFileTime Word 50 50 0 50 ms
RESHREE
v iEEHER2 9
No. Chinese English
1. L Communication
2. ZH Parameter
3. LR E Motor settings
YRy — g . .
4. RieAT Trial operation
5. RS B Condition monitoring
6. A& Oscilloscope
7. Hodik Address
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. ZH 4 Parameter name
9. (ISt Value type
10. THHEAE Calculated value
11. JRUBAE Original value
12. w/ME Minimum
13. wKN{E Maximum
14, L Unit
15. DiResiidk Function description
16. S IRSEREIE Motor and the driver parameters
17. URIIR A s U Driver condition monitoring
18. FELBTLPR 28 1 U Motor condition monitoring
19. RIS B A Motor overload settings
20. R i E Motor and load settings
21. Gt A R A Encoder feedback settings
22. CEVINE =R Motor self-learning function
23. (DA=RETE Profiled position mode
24. (IDA=RETi e Profiled position parameter
25. A B3 R H 24 Position contact control parameter
26. AR Profiled velocity mode
27. R S Profiled velocity parameter
28. RESHAEE Velocity parameter auto-tuning
29. 1A B Profiled torque mode

4.5 Profiled Torque (PT)

Standard PT Block Diagram

The standard PT block diagram is as follows:

7 fal e B L

1 S 5.3 4 5 ;
—_—> _.. —» _ — L
iR I i 2o
2 Egﬁp
No. Chinese English
1. (LS, Analog quantity
2. pu¥2 Bus
3. T ok Input mode selection
4. BRI Speed limit
5. FEFE DR Torque filtering
6. P LA ] Current control
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7. | fa] i EL AL | Servo motor

4.5.1 Settings of Torque Instruction Input

Torque instruction source setting

Choose different torque instruction sources by setting the following parameters.

MODBUS Parameter No. Name and description Setting Default
Communication range setting
Address

[0] Analog quantity given
0x445F sysWKS.uwCurrentRefMode . 0-1 0
[1] Bus mode given

Analog quantity given
The torque instruction is given by the A0 input, and the speed limit is given by the A1 input.

Bus mode given

MODBUS Parameter No. Name and description Setting range Default
Communication setting
Address
sysWKS.swiqRef2Use Torque instruction given +30000 ~ -30000 0
0x445E
Parameter description: The given value of the rated current of the motor (unit: 0.01A);

4.5.2 Torque Instruction Filtering
When the machine produces high-frequency vibration, it is often caused by an excessively large servo
driver gain. In this case, the “torque instruction filtering time constant” can be adjusted to eliminate

vibration while maintaining the current gain.

MODBUS Parameter No. Name and description Setting range Default
Communication setting
Address
o First-order filter constant 0-10000 ms 0
0x4460 sysWKS.uwCurFiltime ) ]
of the torque instruction

The filter is a first-order low-pass filter. The smaller the time constant value, the better the response
control. When the value is set to 0, the filter is turned off, but the actual situation will be subject to
mechanical conditions.

When the mechanical vibration caused by the servo occurs during standard setting, the vibration can
also be suppressed by increasing this time constant. (The vibration may be caused by gain adjustment errors,

mechanical problems, etc.)
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3 iy
EF

100%

am /

-
No. Chinese English
. JEBHT Before filtering
2. JEB S After filtering

4.5.3 Speed Limit for PT

In PT mode, the torque output of the motor is controlled by instructions, but motor speed is not
controlled, so overspeed may occur under light load. To protect the mechanism, the speed must be limited.
When overspeed occurs, negative speed feedback will be connected inside the driver to reduce the actual
torque, thus reducing the actual speed, but the actual speed will be slightly higher than the speed limit. The

maximum internal speed of the driver is limited to the rated speed of the motor.

4.5.4 Torque Gain Parameter

The current controller is composed of the PID controller, which can increase or decrease the tracking

performance of the current instruction by adjusting the following parameters.

MODBUS Parameter No. Name and Setting Default
Communication description range setting
Address

0x4466 sysWKS.mcCurUCntlParam.KPGain Q-axis current KP 10-10000 500

0x4467 sysWKS.mcCurUCntlParam.KIGain Q-axis current KI 0-1000 10

0x4464 sysWKS.mcCurUCntlParam.KDGain Q-axis current KD 0-100 0

0x4468 sysWKS.mcCurVCntlParam. KPGain D-axis current KP 10-10000 100

0x4469 sysWKS.mcCurVCntlParam.KIGain D-axis current KI 0-1000 10

0x4465 sysWKS.mcCurVCntlParam.KDGain D-axis current KD 0-100 0

The parameter adjustment of the current loop is recommended to adopt the default value. If the motor
control is unstable at high speed, the Q-axis current KP value can be appropriately adjusted to speed up the

following performance of the current.
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4.5.5 PT Operation with EasyDRIVE

Step 1: In the column of “Drive System Control Parameter”,

(1) Select the sysWKS.swCntrMode. Value column in the above figure to select the required mode (the
torque mode: Torque Loop)

(2) In the InsideIOChg_Enable line, click Value to change Off to On

(3) In the Servo_On line, click Value to change Off to On and press Enter

Then the driver enters the servo enabled state

1 2 3 4 5 6 7 ]
A5 BH WHLB R Wiz gy AR A W IR
v BNSERER 16 7 | 8 exm |9 @ | 10 i@ | 1mea  [jomoa | |38xa | 4o |
WHRSIEN 17 1 18022 InsidelOChg_Enable Bool on x|1 0 1 m
ilbrest=i) 18
SIEEE 1o 2 18021 ParamentSave Bool off ~lo 0 0 m
EHSEREE 20 3 18007 Servo ON Bool off ~lo 0 0 v
fﬁﬁiﬁﬁ ;; 4 18009 |CLR_ERR Bool .UH >0 0 0 mv
(BREEE 23 5 18035 sysPRM.uwCntiModeChg Enum Disable Chg >0 0 0 mv
v EREEES 24 6 18001 uwDigitallnputs Word 0 0 0 0 HEC Digital Input
EESHISE 25
EEemEms e 7 18010 sysWKSswCntriMode Enum 2 0 2 HEC HEnE
v FUBEsiE 27 8 18013  sysWKS.ulSystemFlagBits Long quue Loop 1048576 0 1048576 HEX Control Word
sRRHeR 28 StdSpeed Loop
SRt 29 9 18029  sysWKS.uwMotoRotDir Word 0 0 0 HEC
snpegeze 30 10 18028  sysPRM.uwMbusStaAdd Word Y St Lo o 0 0 HEC
r |/0ﬁ0 31 11 18032  sysPRM.ulMbusBuadRate ong 9600 9600 0 9600 HEC
DI/DO 12 18019 FacParamentRecover Bool off ~0 0 HEC e
CANOpen SX&E 32
EMESERSE 33
BSMER 34
No. Chinese English
1. B1E Communication
2. ZH Parameter
3. B E Motor settings
4. BT Trial operation
5. PR Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EESis) Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, L Unit
15. Dinedtid Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS e Driver condition monitoring
13. RLALARAS Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 i Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. R H 7 > D RE Motor self-learning function
23. fr B Profiled position mode
24. T8 AR 2 Profiled velocity mode
25. BRI S Profiled velocity parameter
26. HESHH B E Velocity parameter auto-tuning
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27. JIHE A il A Profiled torque mode

28. HLLAE | 28 Profiled current parameter
29. FLJAUAR A A Current state detection

30. RIS H ¥ E Current parameter auto-tuning
31. /O il /O control

32. CANopen ZH(CE

33. Wah R GRS 5

34, HUBL R A 4 ]

Step 2: select the instruction source Under the “PT Mode” column, and input parameters for motor control

through relevant instructions.

(1) Select Buse Mode Given for torque instruction sources. In the sysWKS.uwCurrentRefMode line,
click the Value bar to set it to Bus Mode, as shown in the following figure. Enter a value in the Value column
of the sysWKS.swlqRef2Use line, and the motor will output current at the set value. The actual speed of the

motor can be fed back by selecting sysWKS. Smotor. slAvgMotoSpeed (motor speed feedback) in the

“Motor Condition Detection” menu bar on the left.

m! 2 3 4 5 6
bt BH L B wligqr AR A 1 AP
v BISEISR 16 7wt | 8 =8 [ @ [ 10 i@ Ilee  [2zva [[3exem 4 ea | 15 weme
BTN 17 7503 WKS.uw Enum 1 0 1 HZ B
mlessy 18
750 nt 0 0 0 0.01A =

siswmeg 19
SNSATEE 20
RESEELE 21
sfExImEE 22

BRI 23

IS, 24
EEEHES 25
EEeMEEE 26

v IEEIEsT 27
EREHSs 28
BRI 29
mRsHeEE 30

v /O 31
AlJAC
DI/DO

CANOpen SE5/RE 32
ERGESs 33

3 17504

sysWKS.uwCurFiltime

SinSigTest Mode
SquSigTest Mode
CTurn Mode
EETRESEEE

0 o 0 ms

wnsEH 30
No. Chinese English
1. BAE Communication
2. ZH Parameter
3. LR E Motor settings
4. RieAT Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. Hodk Address
8. 4 Parameter name
9. fHRA Value type
10. THHEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. ICONI! Maximum
14. FAL Unit
15. Dhaethid Function description
16. S IRSEREIE Motor and the driver parameters
17. IXARAS Driver condition monitoring
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18. FELBTLPR 28 1 U Motor condition monitoring
19. R B B A Motor overload settings

20. R 5 o i Motor and load settings

21. Gt 2 S B Encoder feedback settings
22. CEVINE =P Motor self-learning function
23. (A=RETE Profiled position mode

24. R AR Profiled velocity mode

25. MR S Profiled velocity parameter
26. RESHAEE Velocity parameter auto-tuning
27. JIHE i Profiled torque mode

28. HLLAEE | 28 Profiled current parameter
29. L JACR A A Current state detection

30. ML S8 H e Current parameter auto-tuning
31. 1/0 il 1/O control

32. CANopen Z it & CANopen Parameter Configuration
33. IXEh RS H| 4 Drive system control parameter
34. HL B A2 A7 45 Motor reset control
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4.6 Homing Operation

Related parameters of homing

MODBUS Parameter No. Name and Setting range Default
Communication description setting

Address

0 - Disable the homing
0x448E SelfSofRst.uwRstMode Home operation 1

1-37

0 - Disable the homing

. operation

0x448F SelfSofRst.uwRstStart Start homing . -

1 - Enable the homing

operation

. 0 - Homing process

0x4490 SelfSofRst.uwRstEnd Homing process ) --

1 - End of homing

. 0 - Normal homing

0x4491 SelfSofRst.uwRstErr Homing error ) -

1 - Homing error
0x4492 SelfSofRst.uwRstStarSpd Homing speed 0-10000 (0.1 rpm) 1000
0x4494 SelfSofRst.uwSpdFilTime | Homing acceleration 0-10000 (ms) 100
0x4495 SelfSofRst.slHomeOffset Homing offset 0-Ox 1 ffftff 0

) 1 - Set the current position as

0x4496 SelfSofRst.uwHomeSet Set home point 0

home

Home 1: The home point is the negative limit triggering signal

Home 2: The home point is the positive limit triggering signal

In Home 1 and Home 2, for the homing mode with the limit input as the home signal, the driver needs
to run in the PP mode to be valid. The driver treats the limit input (DI4/DI12) as the home point by default,

and the resetting is triggered by the upper controller software. When the motor is already in the resetting

position, the resetting is triggered again, and the driver directly outputs the resetting end signal. If the

homing time exceeds more than 120S continuously, the homing stops and homing errors are reported:

SelfSofRst.uwRstErm=1;
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N

Home offset

1 R A

Home 1
i Home offset :.
2| IERRfu
No. Chinese English
R AL Negative limit
2. 1EFRAE Positive limit
Home 2

Case: Home 1 Operation Process
Ready for homing: SelfSofRst.uwRstMode = 1;
SelfSofRst.uwRstStarSpd = 1000; (Reset at 100rpm)
Home offset: SelfSofRst.sIHomeOffset = 0x0000ftff; (Home offset is set to 1 turn)
Start homing: Write SelfSofRst.uwRstStart = 1; SelfSofRst.uwRstEnd is automatically reset. The motor
rotates in the reverse direction according to the set speed of 100rpm to find the home signal. When the home
signal is found, the motor decelerates and stops, and the homing process ends.

End of homing: SelfSofRst.uwRstEnd becomes 1, and this position is considered as the origin.

Home 07: The home point is the Z pulse on the outer negative edge of the origin signal, and the initial
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movement direction is positive

Home 08: The home point is the Z pulse on the inner negative edge of the origin signal, and the initial
movement direction is positive

Home 09: The home point is the Z pulse on the inner positive edge of the origin signal, and the initial

movement direction is positive

Home 10: The home point is the Z pulse on the outer positive edge of the origin signal, and the initial

movement direction is positive

Home 11: The home point is the Z pulse on the outer positive edge of the origin signal, and the initial

movement direction is negative

Home 12: The home point is the Z pulse on the inner positive edge of the origin signal, and the initial

movement direction is negative

Home 13: The home point is the Z pulse on the inner negative edge of the origin signal, and the initial
movement direction is negative

Home 14: The home point is the Z pulse on the outer negative edge of the origin signal, and the initial
movement direction is negative

Home 17: The home point is the negative limit Z pulse

Home 18: The home point is the positive limit Z pulse

Not available.

Home 23, 24: With double limits, the home point is the negative edge of the origin signal, and the
initial movement direction is positive

In Home 23 and 24, the homing mode with the negative edge of the origin signal input as the home
signal is used, and the initial speed of homing is positive. The homing of the driver runs under the PP mode.
The driver treats the negative edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;
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TR, S PR
F

| rg
No. Chinese English
JRRfES Origin signal
2. 1ERRAL Positive limit
Home 23, 24

Home 25, 26: With double limits, the home point is the positive edge of the origin signal, and the initial
movement direction is positive

In Home 25 and 26, the homing mode with the positive edge of the origin signal input as the home
signal is used, and the initial speed of homing is positive. When the homing of the driver runs under the PP
mode, the driver treats the positive edge of the origin input (DI5) as the home point by default, and the
resetting is triggered by the upper controller software. When the motor is already in the resetting position,
the resetting is triggered again, and the driver directly outputs the resetting end signal. If the homing time
exceeds more than 120S continuously, the homing stops and homing errors are reported:

SelfSofRst.uwRstErm=1;
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1 1 ERES

: ~ IERRAE

—

4

No. Chinese English
JRRfES Origin signal
2. 1ERRAL Positive limit
Home 25, 26

Home 27, 28: With double limits, the home point is the positive edge of the origin signal, and the initial
movement direction is negative

In Home 27 and 28, the homing mode with the positive edge of the origin signal input as the home
signal is used, and the initial speed of homing is negative. The homing of the driver runs under the PP mode.
The driver treats the positive edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;
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1 FAES 1

E,

2 PRz

|

l

>

No. Chinese English
JRRfES Origin signal
2. R AL Negative limit
Home 27, 28

Home 29, 30: With double limits, the home point is the negative edge of the origin signal, and the
initial movement direction is negative

In Home 29 and 30, the homing mode with the negative edge of the origin signal input as the home
signal is used, and the initial speed of homing is negative. The homing of the driver runs under the PP mode.
The driver treats the negative edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;

121



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

==l
1 FAfES _4___r__L___#

S~ S—

.|

N
R ‘
=
b
=F

No. Chinese English
JRRfES Origin signal
2. R AL Negative limit
Home 29, 30

Home 35: The home point is the current position

When the parameter SelfSofRst.uwRstMode is set to 35, the driver records the current motor position
as the home position, sets the current angle to zero, and reset the value of SelfSofRst.uwRstMode to 0.The
secondary function can run multiple times, and it is only effective when the motor is powered on.
Home 36: The home point is the negative mechanical limit position
Home 37: The home point is the positive mechanical limit position

Home 36 and 37 are used in the system when there is no external home point, and mechanical limit
points are used as a special way of the home point.

The homing method with the mechanical limit as the home signal is used. After the homing is activated,
the motor starts homing at the speed set by SelfSofRst.uwRstStarSpd. In this moment, the limit is in a
disabled state. When the motor reaches the mechanical hard limit, its current increases to the set rated
current value, and its speed feedback is zero. This will last 2s, then the motor current returns to zero, and the
homing process ends.

If the homing time exceeds more than 120S continuously with the origin not found, the homing stops
and homing errors are reported: SelfSofRst.uwRstEr=1;

Note: In Home 36 and 37, the homing offset function is invalid.
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Home 36

3| IEFE[RAE
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|
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|

No. Chinese English

1. figi fR Az Hard limit

2. L HL VA Motor current

3. 1E AR AL Positive hard limit

4. L HL VA Motor current
Home 37

Case: Home 36 Operation Process
Ready for homing: SelfSofRst.uwRstMode = 36;
SelfSofRst.uwRstStarSpd = 1000; (Reset at 100rpm)
Start homing: Write SelfSofRst.uwRstStart = 1; SelfSofRst.uwRstEnd is automatically reset. The motor

rotates in the reverse direction at the set speed of 100rpm. When the motor reaches the mechanical limit, it

outputs rated current for 2s and ends. Then the homing process ends.

End of homing: SelfSofRst.uwRstEnd becomes 1, and this position is considered as the origin.
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4.7 Switching of Dynamic Control Modes

The following combination of control modes can be selected. Use them according to your purposes.

MODBUS Parameter No. Name and description Setting Default
Communication range setting
Address

[0] Off mode switching

]
[1] Position <-> Velocity
0x4673 sysPRM.uwCntlIModeChg | 0-3 0
]

[2
[3] Velocity <-> Torque

Position <-> Torque

Mode switching is carred out through the bit5 state of sysWKS.swDI StateBCD;

MODBUS Parameter No. Name and description Setting Default
Communication range setting
Address
0x465B sysWKS.swDI_State Digital quantity input status -- --

An example of control mode switching

Parameter 1 Parameter 2 Control mode
sysPRM.uwCntIModeChg sysWKS.swDI_State
0xoo0o Velocity—Position
: 0xoo2o Position— Velocity
0xoo0o Torque—Position
? Oxoo2o Position—Torque
0xoo0o Torque— Velocity
’ 0xoo2o Velocity—Torque
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4.7.1 Connection Time Sequence of Servo Control Power

[ R | o -
| 505
i
> [ hlemmis | o | =
:.
[
|15 Ak
SR o8 [
3 ; FalPEEEfE | 4 Biu : : >15 6 BETE
|
|
i
i OFF =05
7 FEEIR i i
8 | ¥HFuEHT OFF
On
|
z l
9 | EEE=HL OFF
| On
1505
of mEEER, | o ; =
No. Chinese English
1. 325 ] FELYEE Control power
2. P ] FL R A Control power confirmation
3. kb PR AR AR Microprocessor motion
4. =K Reset
5. L GEE Initialize
6. T TAE Work normally
7. I L Master power supply
8. A BT Rotor position search
9. HE&AS S Prepare signal output
10. (ElEESHE PN Servo ON input

* The above figure shows the time sequence from turning on the +24V power supply to inputting
instructions.
*Input servo ON signals and external instructions according to the time sequence shown in the above figure.
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4.7.2 Undervoltage Time Sequence of Servo Control Power

1 il AL ON OFF
HALRES ON OFF
2
ON
3 Tl BhFH OFF ON, 200ms OFF
No. Chinese English
. a1 L Control motor
2. HNLIRAS Motor condition
GEIBIES Brake switch

4.7.3 Servo Alarm Qutput and Resetting

The connection method of alarm output is shown in the following figure:

5 10
4 R e Oy
1CN
. s ALM
1 AR LR gy, USRC 0D
2 BR300V < ‘iz <: s | COM ]—D'_I
3 S N AL S0mA T
No. Chinese English
1. SRR (RN T D D Optocoupler input (for each output node)
2. R R 30V Maximum output voltage: 30V
3. RH L : 50mA Maximum output current: S0mA
4. fr I 3K 5 7 Servo driver
5. 10 HLi IOPower Supply

The+24V 1/0O power supply shall be prepared externally. The +24V power supply shall not be provided

internally in the servo driver.

Port No. Port Name Specification Remarks

USRC DOI1 Servo ready to output signals Active low --

The external circuit composed of USRC _DO1 should usually shut down the power supply of the servo

driver.
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Time sequence of alarm servo (except electrical power alarm) actions

1 (IR IF =

6| RIARIRE

N

ER{IEE (PwMm EE

7 | BT 4E R (PwWM 3

3 12IAR ready (FH3

{ElR ready (30

8 |
4 ERIRE (x> 9| fERRIRE ()
. BTN 10 IESES
11] Pl
No. Chinese English
1. AR B Servo OK
2. HHLIES (PWM IE#H) Motor OK (PWM OK)
3. fil il ready (FF) Servo Ready (On)
4. AR EE (5 Servo alarm (Off)
5. ERAIE TN Instruction input available
6. frl Ml Servo alarm
7. HALRH (PWM X) Motor power loss (PWM Off)
8. Al lf ready (%) Servo ready (Off)
9. fARIRE I Servo alarm (On)
10. FREH Instruction masking
11. HBETE S Reset the instruction

When the “servo alarm” occurs, the fault cause should be eliminated, and then the input signal

“USRC_DI3” should be set to “ON” to reset the alarm state.

Port No.

Port Name

Specification Remarks

USRC_DI3

All-clear input

Active low -

Time sequence of all-clear (except electrical power alarm) actions

/ =128ms f

1 TR, |

2 {E1AE ready (3% 5|  1{FIAR ready (H»

3 EIRRRE (FH> 6| {RRRIRE (3

4 {55 R 7] L TN
No. Chinese English
1. E AR All-clear input
2. fil il ready (%) Servo ready (Off)
3. AR E (IF) Servo alarm (On)
4. i 2 B il Instruction masking
5. il lf ready (FF) Servo ready (On)
6. fARIRE 9 (5 Servo alarm 9 (Off)

127




IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

7. ERAUE PN Instruction input available

The usual peripheral circuit can automatically reset the alarm after the power supply of the servo driver
is restarted when the alarm occurs, so there is usually no need to connect the all-clear signal specially. In

addition, you can also read the alarm information and reset the alarm state by connecting the computer.

4.7.4 Servo Enabling Signal (/S-ON)

To control the enabling state of the servo driver with an external IO, first you need to set
Inside]lOChg_Enable to OFF.

The connection method of /S-ON is shown in the following figure:

1 AR IR 5 &

10_COM+ 1D e T —
4‘4 ~o At L | !
12724VDC L

‘ AV A |
5 USRC DI1 2 (U1 | |

2 Ak E
No. Chinese English
. fr I 3K 5 7 Servo driver
2. A E Upper device
Port No. Port Name Specification Remarks
USRC DIl Servo ON input Active high --

4.8 Parameter Import and Export Functions

4.8.1 Parameter Import

1. When the software is connected, click “Import File” and select the XML file required to be imported.

2. After importing the file, “Batch Entry of Parameters” in the lower right corner changes from gray to
black, and then click “Batch Entry of Parameter”.

3. If you are sure that you need to overwrite the driver parameter, click OK.

4. When the progress bar in the lower left corner reaches 100%, the parameter is successfully written in,

saved to the driver, and imported.

4.8.2 Parameter Export

1. Wait for a few seconds after the software is connected, and the refresh button of parameters changes

from red to black.
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2. Click “Save File and Save As” in the communication interface. When the progress bar in the lower
left corner reaches 100%, the parameter is saved successfully. Users may select the location to save the

exported parameter file, and the export is completed.
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5. Status Display and Fault Diagnosis

5.1 Description of LED Indicators

When turning on the power supply of the driver, first check the display status of the status indicators on

the driver, and then operate the driver. The display status of each indicator is described in detail as follows:

Indicator status Description
RUN LED is normally on Output running
RUN LED is normally flashing Standby
ERR LED is rapidly flashing The driver has a fault alarm

After the power supply is turned on, users should first check if the driver is working in a normal
state. If there is a fault alarm, users should first eliminate the cause of the fault alarm before operating

the driver to prevent driver accidents.

5.2 Fault Code List

The servo driver will give an alarm when it detects an abnormality.

The alarm can be observed by the indicators of the driver, and the indicator on the driver panel displays
the fault code of the driver. The servo driver will automatically stop the operation of the motor when the
fault alarm occurs, and shut down the enabling signal of the motor. Users should find out the cause of the
fault and eliminate it as soon as possible. Please refer to the instructions in Section 4.3 for specific fault

information and solutions.

Fault Code Fault Name Error Flag Description
1 DCBUS overvoltage ulSystemErrorBits (0) Servo ON detection
2 DCBUS undervoltage ulSystemErrorBits (1) Servo ON detection
3 Motor overcurrent ulSystemErrorBits (2)
4 Encoder fault ulSystemErrorBits (3)
5 Control power undervoltage ulSystemErrorBits (4)
6 Driver overheating ulSystemErrorBits (5)
7 Motor overheating ulSystemErrorBits (6)
8 Motor overload alarm ulSystemErrorBits (7)
9 Hall signal anomaly ulSystemErrorBits (8) Servo ON detection
10 Encoder disconnection fault ulSystemErrorBits (9) Servo ON detection
11 Motor overspeed ulSystemErrorBits (10)
12 Motor position/speed out of ulSystemErrorBits (11) Valid PP/PV

tolerance
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13 Storage parameter verification error ulSystemErrorBits (12)
14 Power module overcurrent ulSystemErrorBits (13) Non-removable
(hardware)

15 Motor braking error ulSystemErrorBits (14)

16 Encoder offset angle search error ulSystemErrorBits (15)

17 Current detection reference error ulSystemErrorBits (16)

18 Phase loss alarm ulSystemErrorBits (17)

19 Communication timeout ulSystemErrorBits (18)

20 Watchdog reset error ulSystemErrorBits (19) Disconnect the power,
restart, and reset

Note: When an alarm occurs, find its cause first, then eliminate the alarm fault, and finally reset the

alarm.

5.3 Alarm Causes and Solutions

After the servo alarm, find out the cause of the alarm according to its alarm code.
Servo drivers of the IXL series save the last 8 historical alarm records, and the alarm history can be viewed

with PC communication software.

Code Fault Name Possible cause Solution
Check if the power supply input
The DC input voltage of the driver is too
1 DCBUS overvoltage side is greater than the maximum

large
input value

Check if the power supply input
The DC input voltage of the driver is too
2 DCBUS undervoltage side is smaller than the minimum
small

input value

Check if the proportion value of

The output current of the driver has

the driver current loop is too large;

3 Motor overcurrent reached the peak, but still can not meet the | if the motor connection load is
load demand blocked; and if the driver model
selected is too small
4 Encoder fault
Control power Internal logical power failure and
5 Logical power failure
undervoltage hardware fault of the driver
Driver overheating The internal temperature of the driver is | Add an external radiator or a
6

too high

casing for heat dissipation
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7 Motor overheating
Check if the load is too large and
exceed the rated power of the
8 Motor overload alarm | Motor overload
motor, and adjust the setting of the
motor overload protection time
The Hall signal is broken or lose
9 Hall signal anomaly Hall signal anomaly phases, and the Hall wiring is
detected
10 Encoder disconnection
Check if the motor running speed
11 Motor overspeed Motor overspeed alarm
exceeds the speed limit
Motor position/speed | The position instruction and the actual Increase the gain of the position
out of tolerance value of the motor are out of the allowable | loop or the allowable
range (the position mode is valid) out-of-tolerance  value of the
12
The speed instruction and the actual speed | position
are out of the allowable range (the velocity
mode is valid)
Restart the driver. If this error
Storage parameter remains, restore the parameters to
13 FRAM parameter verification error
verification error the default settings and adjust them
again.
Power module Hardware protection of MOS/IGBT
14
overcurrent (hardware) | overcurrent
15 Motor braking error Not open
Encoder offset angle | The encoder offset angle search fails,
Check the encoder and motor
search error which may be caused by Z signal loss of
16 wires. Power off and restart the
the encoder or wrong connection of the
driver.
U/W phase of the motor
Current detection
17 Current reference error Hardware fault
reference error
Phase loss alarm Check the power wiring of the
18 Motor phase loss alarm
motor
19 Reserved Reserved Reserved
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Watchdog timer reset Disconnect the power, restart, and
20 Watchdog timeout
error reset the alarm
5.4 Reset the Alarm

There are three ways to reset the fault alarm:

First, turn off the power supply of the driver and then restart it.

Second, reset the error alarm through the bus or use reset instructions in EASYDRIVE to reset the
driver.

Third, reset the current alarm with the external digital input ALM_RST signals.

Note: Only alarms marked as removable can be reset. Eliminate the cause of the alarm, and then enter
the alarm reset signal ALM_RST. The system will immediately reset the current alarm. While the alarm reset

signal ALM_RST is active, the motor is a free state, equivalent to the servo OFF state.

6. CANOpen Communication Protocol and Instructions

for Use

6.1 Communication Mode Selection and Configuration

CANopen baud rate setting

The driver supports the baud rate in the range of 10kbps ~ 1Mbps. For CANopen baud rate, the
parameter can Para CHANGED. BAUDRATE is set with EasyDRIVE debugging software through
Modbus protocol interface to change the CANopen communication baud rate of the driver. After setting,
select CANopen communication mode and restart to complete the setting. The parameter setting interface in
EasyDRIVE debugging software is shown in the following figure. The default baud rate of the driver is
500kbps.
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1 2 3 4 5 6 e
s 5% b B Wishr  RENN W
v B SENER 7 e § uE 9 | @m0 it ] G | ma@ | mxe | em (5 P |
Wil 1 18033 |can_Para_CHANGED.BAUNDRATE Enum 500Kbps . 2 0 2 HEC CanOpen JE% at 10K to 800K
etk ke . e i 1Mbps D
S 218034 | can Para CHANGED.NODE ID Word aum(zps s 0 8 HEC CanOpen NodelD
silsHifaE 318039 | can_Para CHANGED.TPDONumber Word 500Kbps 4 0 4 HEC CanOpen TPDO AkEIR
:}ﬁiﬁgﬁz 4 18037 |can_Para_CHANGED.CANOpenEnabl | Enum 0 0 0 HEC CanOpen F&E
Pivi =t or e 5 18038 |sysPRM.EtherCATEnable Enum Disable &l 0 0 0 HEC EtherCAT f5E
v R4
i
EESEEEE
v InEEwER7
R 28
FETRRSRAN
ERsiEEE
v o 31
Al/AO
DI/DO
v CANOpen SRS
RPDO1 S3EE
RPDO2 SEIRE
RPDO3 SSES
RPDO4 SEES
TPDO1 BHEE
TPDO2 SHES
TPDO3 BHAEE
TPDO4 HHAE
RS
EHIE R 2
No. Chinese English
1. B1E Communication
2. S Parameter
3. B E Motor settings
4, Ristr Trial operation
5. RS R Condition monitoring
6. TNV A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. ERR Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, AL Unit
15. ek Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. IXARAS e Driver condition monitoring
18. FLATLR S Motor condition monitoring
19. HHLS B E Motor overload settings
20. R 5 o Motor and load settings
21. Gihidh A S At Encoder feedback settings
22. CENINE = BPif Motor self-learning function
23. fr B Profiled position mode
24. TR P AR X Profiled velocity mode
25. WS S5 Profiled velocity parameter
26. WESHHEE Velocity parameter auto-tuning
27. JIHE R Profiled torque mode
28. VTRl e Profiled current parameter
29. HAL AR A A U Current state detection
30. RIS H ¥ E Current parameter auto-tuning
31. /O il /O control
32. CANopen ZH( i & CANopen Parameter Configuration
33. RPDO1 (il & RPDO1 Parameter configuration
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34. RPDO2 Z ¥ i & RPDO?2 Parameter configuration
35. RPDO3 (il & RPDO3 Parameter configuration
36. RPDO4 4l & RPDO4 Parameter configuration
37. TPDO1 it & TPDO1 Parameter configuration
38. TPDO2 Z it & TPDO2 Parameter configuration
39. TPDO3 Z it & TPDO3 Parameter configuration
40. TPDO4 Z it & TPDO4 Parameter configuration
41. IXEh RS H| 4 Drive system control parameter
42. FEL L A2 A7 475 Motor reset control
Modbus Parameter No. Name and Setting range Default
Communication description setting
address
0—1Mbps 2
Communication 1—800Kbps
0x4670 can_Para CHANGED.BAUDRATE |  baudrate 2—500Kbps
3—250Kbps
4—125Kbps

Communication address setting of the device

The driver can set 1-127 communication addresses, and 0 is generally used as the address of the master
station. In the entire network, each driver needs to set a unique address, otherwise it will cause
communication failure. For CANopen, the device address of the driver  is changed by setting
can Para CHANGED.NODE IDCDE with EasyDRIVE debugging software through Modbus protocol
interface. After setting, select CANopen communication mode and restart to complete the setting. The
parameter setting interface in EasyDRIVE debugging software is the same with that of baud rate setting. The

initial value is 10.

Modubs Parameter No. Name and description Setting range Default
Communication setting

address

0x466C can_Para CHANGED.NODE ID | Communication address 1-127 10

The bus CANOpen setting is valid
Before using the CANOpen bus, can Para CHANGED.CANOpen EN must be set to Enable in

EasyDRIVE first. After the parameter is saved, restart the driver, and then it can be used normally.

Modbus Parameter No. Name and Setting range Default
Communication description setting
address
0- Invalid 0
0x4675 can_Para CHANGED.CANOpen EN | Enable CANOpen I Valid

TPDO Communication Quantity Settings

You can set the TPDO upload data of the driver by setting can Para. CHANGED. TPDONumber.
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Modbus Parameter No. Name and Setting range Default
Communication description setting
address
0- Close all TPDO 4
: 1- TPDOL1 is valid
can_Para CHANGED. TPDO Quantity , ,
0x4677 2- TPDOI1-2 is valid
ChangeNumber ) ]
3- TPDOI-3 is valid
4- TPDO1-4 is valid
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6.2 Introduction of CANopen Communication

The CAN message consists of 7 different bit fields, and CANopen specifies the usage of the arbitration
field (11-bit identifier) and data field (8-byte data). The positions of the 11-bit identifier and 8-byte data in

the CAN frame are shown in the following figure:

* + B *
//' 3 4 5 6 7 8
2 W T PR (R | B | CRO 8| R IR | WiEs
R IR
11 {i by i e 8 7 1 B >
e K = & 15"-‘. T F a1 L7"-'. e 18"-: R ]‘% M
10-7 {f 6-0 {if ER0 | ERL|FPLI|ENI | FRE~FR T
12 13
higss | e ID

No. Chinese English
1. i i Data Frame
2. Mt S 46 Start
3. Ik Arbitration field
4. Pt I, Control field
5. EAEITBE Data field
6. CRC 1 CRC field
7. N 2 dak Response field
8. T4 o End
9. 11 AR IRAF 11-bit identifier
10. 10-7 fiz Bits 10-7
11. 6-0 fir Bits 6-0
12. HHefy Function code
13. F7 i ID Node ID
14. 8 T s 8-byte data
15. FH0 Byte 0
16. FAT Byte 1
17. T2 Byte 2
18. FAT3 Byte 3
19. FHA-FT Bytes 4-7

Figure 8-2 Position of CANopen Identifier and Data in CAN frame

Various communication objects in CANopen protocol are distinguished by the function code part (Bits
10-7) in the 11-bit identifier. For example, the function code of the NMT control instruction sent by the

master node is 0000, and the function code of SDO is 1011 (transmission) and 1100 (receipt). The ID of
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each slave node in CAN network is represented by Node-ID (Bits 6-0), and there can be up to 127 slave

nodes.

The CANopen communication model defines the following types of messages (communication object):

Communication Object Function code (Bin) COB-ID (Hex) Index (Hex)
NMT 0000 000H
SYNC 0001 080H 1005H, 1006H, 1007H
Time Stamp 0010 100H 1012H, 1013H

EMCY 0001 081H ~ OFFH 1024H, 1015H
TPDOI 0011 181H ~ 1FFH 1800H
RPDO1 0100 201H ~ 27FH 1400H
TPDO2 0101 281H ~ 2FFH 1801H
RPDO2 0110 301H ~ 37FH 1401H
TPDO3 0111 381H ~ 3FFH 1802H
RPDO3 1000 401H ~ 47FH 1402H
TPDO4 1001 481H ~ 4FFH 1803H
RPDO4 1010 501H ~ 57FH 1403H
SDO (T) 1011 581H ~ 5FFH 1200H
SDO (R) 1100 601H ~ 67FH 1200H
Heartbeat 1110 701H ~ 77FH 1016H, 1017H

CANopen operation - SDO data message:

SDO is used to access the object dictionary of a device. The visitor is called the Client, the object
dictionary is accessed, and the CANopen device providing the requested service is called the Server. The
Client’s CAN messages and the Server’s response CAN messages always contain 8 bytes of data (although

not all data bytes are necessarily meaningful). The request of a Client must have an answer from the Server.

The basic structure of an SDO message is as follows:

Byte0 Bytel Byte2 Bytes 4 ~7
Sub-index Data

SDO instruction word Index

The basic structure of SDO messages in terms of parameter reading/writing format is shown in Figure 8-3:

Read commands Write commands

Low-Byie of main index (hex)

High-Byle ol main indax (hax)
Taken lor 8 Bi
- h
UINT8/ INT8 r i '

Command 40, IX0 IX1 SU 2F, IX0 IX1 SU DO
Answer 4F, IX0 IX1 SU Do 60, IX0 IX1 SU

UINT16 / INT16 LTDHEI‘I for 8 Bit Token for 16 Bit

Command 40, IX0 1X1 SU
Answer 4B, IX0 IX1 SU DO D1

UlNT32 |'I INT32 LTDkEI’I for 16 Bit
Command 40, IX0 X1 SU
Answer 43, IX0 IX1 SU DO D1 D2 D3

L Token for 32 Bit

2B, IX0 IX1 SU DO D1

60, IX0 IX1 SU
Token for 32 Bit

23, IX0 IX1 sSU DO D1 D2 D3
60, IX0 X1 SU
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Figure 8-3 CANopen SDO Message Reading and Writing

The format of SDO parameter reading/writing error messages is as follows:

Byte0 Bytel Byte2 Bytes 4 ~7
80H Index Sub-index Error Code

CANopen operation - PDO data message:

The process data object (PDO) is used to transmit real-time data. It provides a direct access channel to
device application objects and is used to transmit real-time short frame data, so it has high priority. The data
transmitted by PDO must be less than or equal to 8 bytes, and every byte in the CAN message data field of
PDO is used for data transmission. Therefore, the transmission control information is not included in the
application layer, and the message use rate is extremely high.

PDO communication is based on the communication mode of producers/consumers. Each PDO has a
unique identifier and can be sent through one node, but they can be received by multiple nodes. PDO sent by
producers is called transmission PDO (TPDO), and PDO received by consumers is called receipt PDO
(RPDO). PDO receipt does not require the confirmation of consumers.

Each PDO is described in the object dictionary by two objects: a communication parameter object and a
mapping parameter object. PDO communication parameter objects indicate which COB-ID to use,
transmission type, disabling time, and timing time; PDO mapping parameter objects are used to set the data
mapping relation in PDO messages and determine the position of the data to be transmitted in the data field
of CAN messages. PDO mapping parameter objects allow PDO producers and consumers to know what
information is being transmitted without adding additional protocol control information in CAN messages,
so0 as to achieve the highest transmission efficiency. A PDO can map up to 8 objects.

The “commander in chief” of PDO transmission is the object dictionary. What data PDO sends, what
data it receives, when it sends and receives data, and where it stores the data it has sent and received all have
object dictionary configuration. From the view of the CAN controller, this is the interaction of a series of
frames. The following simple schematic diagram can describe the transmission and receipt model of a pair

of master and slave stations PDO1.
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Ea 8 Mg
B |Eas : o |EES ®
% ® 1800h S 14000 W
’ & - TPDO1 sl RPDOL ] -
ﬁ4 \ e = B & & / Eod
5 # 1A00h : % 1600h i
:
&R i & E & =
2 ¥ 1400h ' 2| | % 1800n -
Wy - RPDO1 (4| TPDOL o 14 &
s | B R[mas JIFTTIAL
el % 1600k :u L 1ADGh ®
i :
i
No. Chinese English
1. Fuh Master station
2. RIE s Data sent
3. {524 1800h Communication parameter 1800h
4. i 244 1A00h Mapping parameter 1A00h
5. VG Data received
6. 15244 1400h Communication parameter 1400h
7. Wit iF 2% 1600h Mapping parameter 1600h
8. N Slave station
9. JH{5 241 1400h Communication parameter 1400h
10. WL 24 1600h Mapping parameter 1600h
11. VIR ET Data received
12. JH{5 241 1800h Communication parameter 1800h
13. WL 240 1A00h Mapping parameter 1 A0Oh
14. RIE A Data sent
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6.3 Bus Management NMT Message

Note: By sending NMT message control, CANopen master nodes control the status switching of slave
nodes, such as Boot-Up, Stopped, and Operational. Master nodes send the NMT control instruction function

code 000.

The format of the NMT message frame is as follows:

CAN Number of Byte 0 Byte 1
identifier bytes
NMT 0x000H 2 Instruction word Slave node ID
message
Meanings of specific control messages:
CAN identifier Byte 0 Byte 1 Status
000H 01 ID Start
Note: The node is activated, the drive bus starts working, and the PDO is
deemed effective by default;
000H 02 ID Stop
Note: Disable the node;
000H 80 ID Enter
Pre-Operational
State
000H 81 ID Reset
Note: The node is reset. All parameters are restored to the initial state; servo
OFF; reset the error alarm;
Note: After the node is reset, PDO parameters originally set through
MODBUS will be lost, so PDO needs the controller to configure new
parameters.
000H 82 ID Reset
Communication
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6.4 Heartbeat Protection and Node Protection

6.4.1 Heartbeat

CAN identifier Byte 0

0x700 + Node-ID Slave node status

A node may be configured to generate a periodic heartbeat.

The status values of heartbeat are defined as follows:

Status Meaning
0 Boot-Up
4 Stopped
5 Operational
127 Pre-operational

The Boot-Up message is the first heartbeat when a node is powered on and activated.
The driver can also be set to send heartbeat to upper devices at a fixed time period by writing the
sending period to the following parameters. The sending period is the set number*ms, and the sending of

heartbeat is stopped when it is set to 0.

SDO | Sub-in Object Name Data Attribute Mapping

index dex Type Type

1017 0 RECORD Producer Heartbeat Time UINT16 RW NO
Parameter Description: Set the heartbeat sending cycle, unit: ms

6.4.2 Heartbeat Protection

Heartbeat protection refers to that the slave station periodically sends messages to the master station
according to the “heartbeat generation time” during operation. If the master station fails to receive the next
heartbeat from the slave station after a certain time (set in the master station), it will decide that the slave
station malfunctions and will take countermeasures according to the fault.

Slave station heartbeat -- 0x700 + Node number + Status;

Heartbeat status -- 0: Boot-Up; 4: Stopped; 5: Operational; 127: Pre-operational;

6.4.3 Node Protection

The driver has automatic halt protection function (entering the HALT status) with communication
interruption. To enable this function, two parameters, “Monitoring Time” and “Life Time Factor”, need to be
set for the slave station first. When the master station sends a request message to detect the status of the

slave station, the driver will activate the automatic protection function with communication interruption. If

142



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

the master station does not send a request message, the slave station will not activate the protection function.
If the monitoring time and any parameter of the life time factor are set to zero, this function will not be
activated.

When the communication is interrupted or the master station stops sending request messages, and the
driver fails to receive the request messages sent by the master station after more than a period of
“monitoring time*life time factor”, then the driver will enter the HALT state and halt automatically, without
powering off the motor.

Request messages of the master station -- 0x700 + Node number; (The frame format is remote

frame)

1 i

2 mitaat: [EFEE3 =] 4 daem [FRgmd 5 —] 6ndtast:[iEEM 7 >

8 MTD 0 [00000TOA  pic:ox |00 9 #E: |
10 I MuInEE EE—niEds M #HEEEE—MhEE 11

1p sk [T 13 kBwsc 1
14 SREHEERE: 10 ns 15 SWEE:|
16 zREE 17EmmmEsE | sEmEEsEm
P siaie
21 22 23 24 25 26 27 28
0| e | =#: | EEA | hiTD |tk | zem o | #ig | |
i} 29 E&E%EiE 0x00000704  (¥EME trgE 000 1
30 31
No. Chinese English
1. i 3% Frame Sending
2. RiE& Sending Format
3. IEH RKI%E Normal Sending
4. g A 744 Frame Type
5. Bt ot Standard Frame
6. Mt = Frame Format
7. por L U Remote Frame
8. i ID Frame ID
9. K dh Data
10. il 1D A A 3% — ik 3 Frame ID increment with each frame sent
11. HE B Ik — ik Data increment with each frame sent
12. BRI IEMEL Number of frames sent each time
13. RIEIREL Number of sending times
14. AR TE] TR] 5 Time interval each time
15. SRR CATigE) Name (optional)
16. SRR % Send now
17. I B RIE SR Add to the sending list
18. BB R 3% 2 51 R 1 Send update to the list
19. PR KB Send the list
20. FF5 No.
21. B Name
22. KiETT Sending Method
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23. My ID Frame ID

24. & = Format

25. KA Type

26. DLC DLC

27. i Data

28. i Number of Frames
29. B8 Rk Normal Sending
30. T FE T Remote Frame
31. Bt ot Standard Frame

Slave station response message -- 0x700 + Node number + Status;

Data of the slave station response status -- Bit7, the trigger bit. Each node protection response is
alternately set to “1” or “0’; The trigger bit is set to “0” upon the first node protection request.

Data of the slave station response status -- Bit 0 - Bit 6 are node statuses: 0-Boot-Up; 4-Stopped;

5-Operational; 127-Pre-operational;

Index | Sub-in Object Name Data Attribute Mapping
dex Type Type
100C 0 RECORD Guard Time UINT16 RW NO
Parameter Description: Monitoring Time: unit: ms
100D 0 RECORD Life Time factor UINTS RW NO
Parameter Description: Life Time Factor
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6.5 Device Flag Message of Manufacturers

The master station can read the manufacturer identification parameter through SDO to identify the

manufacturer directory, and hardware and software version numbers.

SDO | Sub-in Object Name Data Attribute Mapping
index dex Type Type
1008 0 RECORD Manufacturer device name UINT32 RW NO

Parameter Description: Manufacturer ID; the return value is “TYA”
1009 0 RECORD Manufacturer device name | UINT32 | RW | NO

Parameter Description: Hardware ID; the return value is “IXL”

100A 0 RECORD | Manufacturer software version | UINT32 | RW

NO

Parameter Description: Software ID; the return value is “C09”

Note: The return values are ASCII codes.
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6.6 CANopen Device Control and Modes of Operation

The master station controls the driver through the controlword and can know the current state of the

driver by reading its statusword. The state transition diagram is shown in the figure.

Power
Disabled

Start

0

=
Not Ready to
Switch On
|

2 7
xr 1

Fault y_;

Fault
Reaction Active

14
=

Fault

=
Switch On
Disabled

Ready to
Switch On

Power 3 6
Enabled

Operation
Enable

Quick Stop
Activ I

As shown above, the state can be divided into three parts: “Power Disabled”, “Power Enabled”, and

“Fault”. All states will become “Fault” after an alarm. After being powered on, the driver completes

initialization and then enters the SWITCH _ON DISABLED state. In this state, CAN communication is

available, and the driver can be configured (e.g., set the operational mode of the driver to the “PP” mode). At

this point, the main power supply is still turned off and the motor is not excited. After State Transition 2, 3

and 4, the driver enters the OPERATION ENABLE state. At this point, the main power supply is turned on,

and the driver works according to the configured operational mode. Therefore, before this state, users must

confirm that the parameter of the driver has been correctly configured and the corresponding input value is

zero. After State Transition 9, the main power of the circuit is turned off. Once an alarm occurs on the driver,

the state of the driver becomes Fault. Each state description of the state controller is shown in the following

table:

Status name

Description of hardware execution

Description of software execution

Not Ready to

The power supply of the control part is

Read the parameter of EEProm --> Global
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Switch On switched on, the driver is in the process of | Parameter Initialization --> Read AD Baseline -->
initialization, CAN communication is not | System Self-Test --> Serial Port Initialization -->
available, and the driving function is not CANopen Port Initialization --> PWM Enabled

enabled Output
Switch On The driver initialization is completed, Wait for the upper computer to change the
Disabled CAN communication is available, and the | parameter through communication

driving function is not enabled

Ready to The driver waits to enter the state of Wait for the completion of setting driver parameters
Switch On “Switch On”, the motor is not excited, and

the driving function is not enabled

Switched On | Driver Servo Ready, Power Enabled Wait for the servo enabling instruction
Operation The driver servo inputs excitation signals | Servo enable
Enable to the motor, and control the motor

according to the modes of operation

Quick Stop The driver will halt according to the set When the driver parameters change, perform a
Active mode quick shutdown servo output
Fault Reaction | The driver detects that the there is an Servo alarm
Active alarm and halt according to the set mode,

and the motor still have excitation signals.

Fault The motor does not have excitation signals

The controller state is switched by an internal event of the device or a transition instruction sent by the

host with the controlword. The controller state switching mechanism is as follows:
» Status 0: START = Not Ready to Switch On

Event: Reset

Operation: The driver conducts a self-test and initializes parameters.
» Status 1: Not Ready to Switch On = Switch On Disabled

Event: The driver completes the self-test and parameter initialization.

Operation: Activate communication.
« Status 2: Switch On Disabled = Ready to Switch On

Event: The “Shutdown” instruction from the master station is received

Operation: None
» Status 3: Ready to Switch On = Switch On

Event: The “Boot-Up” instruction from the master station is received

Operation: If the power supply is not switched on, switch it on.
» Status 4: Switch On = Operation Enable

Event: The “Enable Operation” instruction from the master station is received

Operation: The driver function is turned on.
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» Status 5: Operation Enable = Switch On

Event: The “Disable Operation” instruction from the master station is received

Operation: Disable the driver.
» Status 6: Switch On = Ready to Switch On

Event: The “Shutdown” instruction from the master station is received

Operation: Power off the motor.

» Status 7: Ready to Switch On = Switch On Disabled

Event: The “Quick Stop” and “Disable Voltage” instructions from the master station are received

Operation: None
» Status 8: Operation Enable = Ready to Switch On

Event: The “Shutdown” instruction from the master station is received

Operation: Switch off the power supply immediately. When the motor is not braked, it rotates freely

* Status 9: Operation Enable = Switch On Disabled

Event: The “Disable Voltage” instruction from the master station is received

Operation: Switch off the power supply immediately. When the motor is not braked, it rotates freely

e Status 10: Switch On = Switch On Disabled

Event: The “Disable Voltage” or “Quick Stop” instruction from the master station is received

Operation: Switch off the power supply immediately. When the motor is not braked, it rotates freely
» Status 11: Operation Enable = Quick Stop Active

Event: The “Quick Stop” instruction from the master station is received

Operation: The driver stops quickly

» Status 12: Quick Stop Active = Switch On Disabled

Event: The “Disable Voltage” from the master station is received, or the “Quick Stop” instruction completes

Operation: The power supply is switched off.
» Status 13: All states = Fault Reaction Active

Event: The driver has a fault

Operation: Perform appropriate fault response
» Status 14: Fault Reaction Active = Fault

Event: The fault response is completed, the driver is in the Fault state

Operation: The driving function is disabled, and the power supply is switched off.
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* Status 15: Fault = Switch On Disabled

Event: The “Fault Reset” instruction from the master station is received
Operation: If the driver has no fault currently, the Fault state is reset
After leaving the Fault state, the host needs to clear the “Fault Reset” bit of the controlword.

» Status 16: Quick Stop Active = Operation Enable

Event: If “Quick-Stop-Option-Code” is set to 5, 6, 7, and 8 after receiving the “Enable Operation”
instruction from the master station, this state switch can be performed

Operation: Enable the driving function

Data Objects Related to Device Control

Index Object Name Type Attr
6040h VAR Controlword UINTI16 RW
6041h VAR Statusword UINTI16 RO
605Ah VAR Quick stop option code INT16 RW
605Bh VAR Shutdown_option_code INT16 RW
605Ch VAR Disabled operation option _code | INTI16 RW
605Dh VAR Halt option_code INT16 RW
605Eh VAR Fault reaction option_code INT16 RW

6.6.1 Controlword (0x6040)

Controller can control the state switching and operation mode switching of the driver. The functions of each

bit are described as follows:

Bit8 Bit7 Bits 6 ~ 4 Bit3 Bit2 Bitl Bit0

Halt Fault | Operation Mode Enable Quick | Enable | Switch

Reset specific Operation stop voltage on
Bit 15 Bits 11 ~ 14 Bits 9 ~ 10
Manufacturer Reserved
Reset Home
Specific

The transmission of the state machine is triggered by the corresponding control instructions composed of
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five bits, Bit0 ~ Bit3 and Bit7.

Command Bit of the Control Transitions
Bit 7- Bit 3- Bit 2- Bit 1- Bit0-
Fault Reset Enable Quick Enable Switch On
Operation Stop voltage

Shutdown 0 * 1 1 0 2,6,8
Switch On 0 0 1 1 1 3
Switch On 0 1 1 1 1 3
Disable Voltage 0 * * 0 * 7,9,10,12
Quick Stop 0 * 0 1 ® 7,10, 11
Disable Operation 0 1 1 1 1 5
Enable Operation 0 1 1 1 1 4,16
Fault Reset Rising edge * * * * 15

Bit4, Bit5, Bit6, and Bit8 are specific operation mode bits, described in the respective control mode

sections, and an overview is given in the following table:

Operation Mode
Velocity Mode Position Mode Velocity mode Torque Mode

(PP Mode) (PV Mode) (PT Mode)
Bit 4 Rfg enable New set-point Reserved Reserved
Bit 5 Rfg unlock Change Set Reserved Reserved

Immediately
Bit 6 Rfg use ref 1-Relative Position Reserved Reserved
Mode  0-Absolute
Position Mode

Bit 8 Halt Halt Halt Halt

Bit15: Reset Home is the motor homing activation bit. When this bit is set to 1, the homing operation is
activated, and this bit will be reset automatically. Bitl5 of the statusword is set to 0 during homing, and it

will be set to 1 after the homing is finished.

6.6.2 Statusword (0x6041)

Statusword can indicate the current state of the driver, and it mainly includes the driver state and the

mode running state. The functions of each bit are described as follows:
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Bit Description
Bit0 Ready to switch on
Bitl Switched on
Bit2 Operation enabled
Bit3 Fault
Bit4 Voltage enabled
Bit5 Quick stop
Bit6 Switch on disabled
Bit7 Warning
Bit8 Reserve
Bit9 Remote
Bit10 Target reached
Bitl1 Internal limit active
Bit 12 ~Bit 13 | Operation mode specific
Bit14 Reserve
Bitl5 Home attend

The state of the driver is represented by the combination of Bit0 ~ 3, Bit5, and Bit6, as shown in the

following table:

Value (Bin) State

*0** 0000 Not ready to switch on

*1** 0000 Switch on disabled

*01* 0001 Ready to switch on

*01* 0011 Switched on

*01* 0111 Operation enabled

*00* 0111 Quick stop active

*0** 1111 Fault reaction active

*0** 1000 Fault

Bit4: Voltage Enabled

When this bit is 1, it means that the main power supply has been switched on.

Bit5: Quick Stop

When this bit is 0, the driver will halt according to the setting (605Ah: quick stop option_code).

Bit7: Warning
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When this bit is 1, it means that the driver has detected an alarm.

Bit10: Target Reached

This bit has different meanings in different control modes. In the Profile Position Mode, when the set
position is reached, this bit will be set; When the Halt state is activated, and the speed decelerates to zero,
this bit will be set; When a new position is set, this bit will be reset. Bitl1: Internal limit active

When this bit is 1, it means that the speed reaches the maximum speed limit in the torque mode, or the motor
reaches the forward or reverse limit position in the position mode.

Bit 12-13: Operation mode specific

This bit has different meanings in different modes, as shown in the table below.

Bit | Velocity mode | PP Mode PV Mode PT Mode Interpol Position Mode
12 | Reserved Setpoint knowledge | Speed =0 Reserved Ip-mode active
13 | Reserved Following error Max slippage error | Reserved Reserved

Bitl5: Home attend

When this bit is 1, it indicates the end of homing, and when homing is actived, this bit will be reset.

6.6.3 Modes of Operation (0x6060)

Index Object Name Type Attr
6060h VAR Modes_of operation INT8 RW
6061h VAR Modes_of operation_display INTS RO

The control mode of the driver is determined by the parameter, Modes_of operation -->6060hCDE, which

corresponds to the control mode as follows:

Value Description
1 Profiled Position Mode
3 Profiled Velocity Mode
4 Profiled Torque Mode
7 Interpolated Position Mode
8 Cyclic Synchronization Position (CSP)
9 Cyclic Synchronization Velocity (CSV)
10 | Cyclic Synchronization Torque (CST)

The current control mode of the servo driver can be known by reading the modes of operation display
-->6061hCDE.
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6.6.4 Error Code (0x603F)

CANOPEN fault code Fault Name Description
0x603F (0x0001) DCBUS overvoltage Servo ON detection
0x603F (0x0002) DCBUS undervoltage Servo ON detection
0x603F (0x0004) Motor overcurrent
0x603F (0x0008) Encoder fault

Control power
0x603F (0x0010)
undervoltage
0x603F (0x0020) Driver overheating
0x603F (0x0040) Motor overheating
0x603F (0x0080) Motor overload alarm
0x603F (0x0100) Hall signal anomaly Servo ON detection
Encoder disconnection )
0x603F (0x0200) Servo ON detection
fault
0x603F (0x0400) Motor overspeed
Instruction of )
0x603F (0x0800) Valid PP/PV
out-of-tolerance error
Storage parameter
0x603F (0x1000) . .
verification error
Power module
0x603F (0x2000) Non-removable
overcurrent (hardware)
Motor brake overload
0x603F (0x4000)
error
Motor self-learning
0x603F (0x8001)
error
Current detection
0x603F (0x8002)
reference error
0x603F (0x8004) Motor phase loss alarm
Communication
0x603F (0x8005) .
timeout

The servo driver will give an alarm when it detects an abnormality.

The alarm can be observed by the indicators of the driver, and the indicator on the driver panel displays
the fault code of the driver. The servo driver will automatically stop the operation of the motor when the
fault alarm occurs, and shut down the enabling signal of the motor. Users should find out the cause of the

fault and eliminate it as soon as possible.

153



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

Code Fault Name Possible cause Solution
) | Check if the power supply input
0x603F The DC input voltage of the driveris | = )
DCBUS overvoltage side is greater than the maximum
(0x0001) too large )
input value
) | Check if the power supply input
0x603F The DC input voltage of the driveris | = o
DCBUS undervoltage side is smaller than the minimum
(0x0002) too small .
input value
Check if the proportion value of
Ox603F The output current of the driver has | the driver current loop is too large;
X
(0x0004) Motor overcurrent reached the peak, but still can not | if the motor connection load is
X
meet the load demand blocked; and if the driver model
selected is too small
0x603F
Encoder fault
(0x0008)
0x603F Control power ) ) Internal logical power failure and
Logical power failure .
(0x0010) | undervoltage hardware fault of the driver
0x603F '
Motor overheating
(0x0020)
0x603F Driver overheating The internal temperature of the driver | Add an external radiator or a
(0x0040) is too high casing for heat dissipation
0x603F Check if the load is too large and
(0x0080) exceed the rated power of the
Motor overload alarm Motor overload ) )
motor, and adjust the setting of the
motor overload protection time
0x603F The Hall signal is broken or lose
(0x0100) | Hall signal anomaly Hall signal anomaly phases, and the Hall wiring is
detected
0x603F ) )
Encoder disconnection
(0x0200)
0x603F Check if the motor running speed
Motor overspeed Motor overspeed alarm o
(0x0400) exceeds the speed limit
0x603F Instruction of | The position/speed instruction and the | Increase the gain or the allowable
(0x0800) | out-of-tolerance error actual value of the motor are out of | out-of-tolerance value
the allowable range
0x603F Restart the driver. If this error
(0x1000) | Storage parameter ) ] remains, restore the parameters to
) ) FRAM parameter verification error
verification error the default settings and adjust
them again.
0x603F Power module | Hardware protection of MOS/IGBT
(0x2000) | overcurrent (hardware) | overcurrent
0x603F Motor brake overload
Not open
(0x4000) | error
0x603F Motor self-learning | The encoder offset angle search fails, | Check the encoder and motor
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(0x8001) | error which may be caused by Z signal loss | wires. Power off and restart the
of the encoder or wrong connection | driver.
of the U/W phase of the motor

0x603F Current detection
Current reference error Hardware fault

(0x8002) | reference error

0x603F Motor phase loss alarm Check the power wiring of the
Motor phase loss alarm

(0x8004) motor
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6.7 SDO Communication

SDO is mainly used to transmit low-priority objects between devices. It is typically used to configure

and manage slave devices. For example, the PID parameter, the PDO configuration parameter, etc., are used

to modify the current loop, speed loop, and position loop. This data transmission is the same as MODBUS,

that is, after the master station sends data, the slave station needs to return a data response. This

communication mode is only suitable for setting parameters, but not for data transmission with high

real-time requirements.

SDO communication is divided into upload and download. The upper computer can read and write the

servo internal OD according to the special SDO read and write instructions. In the CANopen protocol, the

content of the object dictionary can be modified by SDO (Service Data Object). The structure of SDO

instructions and the guidelines are described as follows.

6.7.1 SDO Reading

Send SDO messages
COB-ID DLC Data length
0 1 2 3 4|5|6|7
0x600 + 8 Instruction Object index (low Object index (high Object Data
Node ID word bit) bit) sub-index
When the SDO message request reading the data, the instruction word is 0x40
If the data is 1 byte, the instruction word received by data feedback is 0x4F
If the data is 2 bytes, the instruction word received by data feedback is 0x4B
If the data is 3 bytes, the instruction word received by data feedback is 0x47
If the data is 4 bytes, the instruction word received by data feedback is 0x43
6.7.2 SDO Writing
Send SDO messages
COB-ID DLC Data length
0 1 2 3 4|5|6|7
0x600 + 8 Instruction Object index (low Object index (high Object Data
Node ID word bit) bit) sub-index

If the data is 1 byte, the sending instruction word is 0x2F
If the data is 2 bytes, the sending instruction word is 0x2B
If the data is 3 bytes, the sending instruction word is 0x27

If the data is 4 bytes, the sending instruction word is 0x23

When the SDO message request writing the data, the instruction word is 0x60
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The following test is based on the situation when communication connection is normal, and the driver
address is 10. All message data are hexadecimal numbers, and all data messages adopt the little-endian
mode.

Write 0x0006 into the controlword 0x6040 using SDO and then read: (60Ah--> The upper computer
sends 58 Ah--> The lower computer sends data)

(1) SDO writing of the master station:

Device COB-ID  Function Index Index Sub-index DATALI DATA2 DATA3 DATA4
code (Index L) (Index H)

Master 60A 2B 40 60 00 06 00 00 00

send

Slave 58A 60 40 60 00 00 00 00 00

respond

(2) SDO reading of the master station:

Device COB-ID Function Index Index Sub-index DATA1 DATA2 DATA3 DATA4
code (Index_L) (Index_H)

Master 60A 40 40 60 00 00 00 00 00

send

Slave 58A 4B 40 60 00 06 00 00 00

respond
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6.8 PDO Communication

Design Flow of Master Station Programs:

1. Set the PDO communication parameter of the master station;

2. The master station initializes PDO when it enters the pre-processing stage, and configures the PDO
communication parameter and mapping parameter of the slave station through SDO.

3. Send the NMT instruction of START, and activate the slave state machine. At this point, PDO
communication between the master and slave stations has been established.

4. Modify the object dictionary of the master station, and map the receiving and sending parameters of PDO
to the area defined by the manufacturer to facilitate the reading and modification of the program. Before the
PDO communication between the master station and the slave station, we should modify the object
dictionary of the master station first. Finally, data exchange is carried out according to the mapping

parameters of the PDO of the master station and the slave station.
6.8.1 PDO Communication Mode

Each group of PDO communication includes TPDO and RPDO, and each PDO communication is
triggered by an event. The trigger mode TPDO is set by Sub-index 2 of 0x1800 ~ 0x1803, and RPDO is set
by Sub-index 2 of 0x1400 ~ 0x1403. The ID number corresponding to PDO (Note: the smaller the ID
number, the higher its priority), TPDO1 (181h ~ 1fth), RPDO1 (201h ~ 27Fh), TPDO2 (281h ~ 2fth),
RPDO2 (301h ~ 37Fh), TPDO3 (381h ~ 3fth), RPDO3 (401h ~ 47Fh), TPDO4 (481h ~ 4ffth), and RPDO4
(501h ~ 57Fh) have been initialized and predefined when the IXL servo internal RPDO and TPDO leave the
factory, and users may modify them as required.

PDO communication methods are as follows:

0 Synchronous communication mode: every SYNC synchronous message triggers PDO

communication once

1-240 Synchronous communication mode: every 1-240 SYNC synchronous messages trigger PDO

communication once

254 Asynchronous communication mode: defined by the manufacturer

255 Asynchronous communication mode: RPDO is updated every time it is received; TPDO is sent
when the content changes and is not within the “Inhibit time”, and if the content of TPDO fails

to send the change after a period longer than the “Event Time”, it will also be sent once.

Note: For PDO communication, CANOpen node needs to be activated to achieve it. The activation of

CANOpen node can be completed through “NMT MASTER” in the network.
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RPDO message settings:
SDO Sub-i Object Name Data Attribute Mapping
index ndex Type Type
0 RECORD Number of entries UINTS RW NO
0x1400h Parameter Description: Number of indexes, initial value is 2
~ 1 RECORD | COB-ID used by RPDO UINT32 RW NO
0x1403h arameter Description:
0x1400h: Setting RPDO1 0x0200
0x1401h: Setting RPDO2 0x0300
0x1402h: Setting RPDO3 0x0400
0x1403h: Setting RPDO4 0x0500
2 | RECORD | Transmission type UINTS RW NO
Parameter Description: Transmission Type, initial value is 255
TPDO message settings:
SDO Sub-i Object Name Data Attribute Mapping
index ndex Type Type
0 RECORD Number of entries UINTS8 RW NO
Parameter Description: Number of indexes, initial value is 4
1 RECORD | COB-ID used by TPDO UINT32 RW NO
Parameter Description:
0x1800h: Setting TPDO1 0x0180
0x1800h 0x1801h: Sett%ng TPDO2 0x0280
B 0x1802h: Setting TPDO3 0x0380
0x1803h 0x1803h: Setting TPDO4 0x0480
2 | RECORD | Transmission type | UINTS | RW | NO
Parameter Description: Transmission Type, initial value is 255
3 | RECORD | Inhibit time | UINTI6 | RW | NO
Parameter Description: Inhibit Time, 0-No Inhibit Time, Unit: 100us
5 | RECORD | Event time | UNTI6 | RW | NO
Parameter Description: Event Time, 0-Not Used, Unit: ms

6.8.2 PDO Parameter Mapping

The mapping parameter of TPDO can be set by SDO configuration 0x1A00 ~ 0x1A03, and the
mapping parameter of RPDO can be set by 0x1600 ~ 0x1603.

RPDO parameter mapping
SDO Sub-i Object Name Data Attribute Mapping
index ndex Type Type
0x1600h 0 RECORD Number of mapped entries UINTS RW NO
1-8 | RECORD RPDO Mapping 1-8 UINT32 RW NO

0x1603h

0x1600h: RPDO1
0x1601h: RPDO2
0x1602h: RPDO3
0x1603h: RPDO4
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TPDO mapping parameter
SDO Sub-i Object Name Data Attribute Mapping
index ndex Type Type
0x1A00h 0 RECORD Number of mapped entries UINTS RW NO
1-8 | RECORD TPDO Mapping 1-8 UINT32 RW NO

0x1A00h: TPDO1
0x1A01h: TPDO2
0x1A02h: TPDO3
0x1A03h: TPDO4

0x1A03h

6.8.3 Default PDO Mapping of the Driver

The driver meets the standard CANOPEN 301/402 protocol. Users can dynamically configure the
required PDO through SDO according to the protocol, and then carry out PDO communication. For the

default settings of the driver, the following PDO is set by default for most applications:

[ ﬂj CANopen_Protocol_Software_V4 32 x
I | canopenimigif® POOMAA! EREHMENS canopenEIE CaNopen[/OBLET T (22

8 1#EFFEPDO (RPDO) 9 EIREEEPDO (TPRO)
10 =R 11 =3p FEE f=E 10 £ 11 =3l FEHE| fE
|w| 1. receive PDO para 16&1400 |w| 1. transmit PDO pa 16#1800

Controlword 166040 16200 16 Statusward 16#6041 16x00 16

vl 2. receive PDO para 1681401 |wl 2. transmit PDO pa 16#1801

Modes_of operaion  16#6060 16500 8 Error_code 16#603F 16%00 16
vl 3. receive PDO para 1681402 || 3. transmit PDO pa 16£1802

Target_velocity 16#60FF 16400 32 Velodty_actual_value 16#606C 16#00 32

Target_torgue 166071 16200 16 Current_actual_value 16#6078 16%00 16

|wl 4. receive PDO para 1651403 |wl 4. transmit PDO pa 16£1803

Target_Position 16#607A 16%00 32 Position_control_Cylin 16#60FB 16%02 3
Profile_velaciy 16#6081 16200 32 Position_actual_value 16#6084 16200 32

No. Chinese English

1. CANopen ILFE X & CANopen Remote Device

2. PDO Hiff PDO Mapping

3. IR 55 H 4k 0 R Service Data Objects

4. CANopen ML & CANopen Configuration

5. CANopen /O BLi} CANopen I/0O Mapping

6. RE Status

7. ZE Information

8. HFEH PDO(RPDO) Selective Reception PDO (RPDO)

9. 1%FE K% PDO(TPDO) Selective Transmittal PDO (TPDO)

10. e Name

11. %5 Index

12. T#5l Sub-index

13. (A N3 Bit Length

The use method and protocol analysis of each mapping parameter of the default setting of RPDO are as

follows:
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RPDO CAN identifier | Number | Byte 1 Byte 2 Byte 3 Byte 4 Byte 5/6 Byte 7/8
of bytes
RPDO1 | 0x200 + 2 06 00 Switch the state to Ready to Switch On
Node-ID 07 00 Switch the state to Switched On
OF 00 Switch the state to Operation Enable; enable the servo
05 00 Switch the state to Disable Operation; disable the
servo
SDO address:
0x6040
RPDO2 | 0x300 + 1 01 Set the mode to Profile Position Mode
Node-ID 03 Set the mode to Profiled Velocity Mode
04 Set the mode to Profiled Torque Mode
07 Interpolated Position Mode
SDO address:
0x6060
RPDO3 | 0x400 + 6 E8 03 00 00 E8 03
Node-ID Speed instruction: 1000 (1000*0.1 = 100 Current instruction: 1000
1pm)
SDO address: 0x67FF SDO address: 0x6071
RPDO4 | 0x500 + 8 FF 7F 01 00 E8 03 00 00
Node-1ID Position instruction (the angle of 16 low bits | Motor Speed: 1000 (100 rpm)
+ the turns of 16 high bits) Hex: 0x000003ES8
The current setting value is 0x00017ftf (180
degrees per turn)
SDO address: 0x607A SDO address: 0x6081

The use method and protocol analysis of the default TPDO mapping parameter are as follows: In the

default setting of IXL-II drivers, the following TPDO mapping parameter is set for most applications:

CAN identifier | Number | Byte 1 | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7 | Byte 8

of bytes

TPDO1 | 0x180 + 2 00 00

Node-ID Feedback of CANOPEN control state, SDO address: 0x6041

Inhibit time: 20 (2ms); Event time: 50ms
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TPDO2 | 0x280 + 2 00 00

Node-ID Error code feedback, SDO address: 0x603F

Inhibit time: 20 (2ms); Event time: 50ms

TPDO3 | 0x380 + 6 00 00 00 00 00 00

Node-ID Motor speed feedback, 0x606C Motor current feedback, 0x6078

Inhibit time: 200 (20ms); Event time: 50ms

TPDO4 | 0x480 + 8 00 00 00 00 00 00 00 00
Node-ID Feedback of the turns of the motor, Motor real-time angle feedback,
0x60FB 02 0x6064

(The angle of 16 low bits + the turns

of 16 high bits)

Inhibit time: 200 (20ms); Event time: 50ms

Note: The default PDO mapping parameter of the motor can be set by EASYDRIVE upper computer

software. Refer to Section 7.18 for the setting method.

6.8.4 Default PDO Mapping Parameter in Torque Mode

The default configuration PDO mapping parameter of the driver is shown in the following table:
E‘i CANopen_Protocol_Software_V4_32 x

L [openizg i@ POOMS! 4555 iRzt * caropen iR S canopen iomast© 15 71

i

8| #4E8PDO RPDO) BIEEIEPDO (TPDO)
19 =%F 11 =51 1o FE5 13 GEE £ 11 &5l 12 F%Fs5l 13 ukE
v 1.receive PDO parameter 161400 |w| 1. transmit PDO parameter 161800
Controlword 1626040 16#00 16 Statusword 16#6041  16#00 16
v| 2. receive PDO parameter 161401 lw| 2. transmit PDO parameter 16%#1801
Modes_of operation 166060 1600 g Error_code 16#603F 16500 16
v 3. receive PDO parameter 161402 |wl 3. transmit PDO parameter 16#1802
Target_velacity 16#60FF 16#00 32 Velocity_actual_value 16#606C 16300 32
Target_torgue 1676071 16%00 16 Current_actual_value 166078 16%00 16
v 4. receive PDO parameter 16#1403 |wl 4. transmit PDO parameter 161803
Target_Position 1656074 16#00 32 Position_control_Cylinder Num 16#60FE 16#02 32
Frofile_velocity 16#6081 16200 32 Position_actual_value 16#6064  16£00 32
No. Chinese English
1. CANopen iZFE % & CANopen Remote Device
2. PDO PDO Mapping
3. IR 55 H 4k 0 R Service Data Objects
4. CANopen ML & CANopen Configuration
5. CANopen I/O L&} CANopen I/0 Mapping
6. R Status
7. =PS Information
8. EHFEIW PDO(RPDO) Selective Reception PDO (RPDO)
9. 1%FE K 1% PDO(TPDO) Selective Transmittal PDO (TPDO)
10. e Name
11. =49 Index
12. T=l Sub-index
13. ALK Bit Length
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The torque mode configuration process is as follows: ( the configuration process of using the default

PDO to directly manipulate the data object)

Setting Meaning
Procedure
Message: 000(ID) 01 0A
) . . . Send StartNMT
Step 01 //01 is the boot-up node instruction and OA is the node
message
number
Message: 30A(ID) 04
Step 02 i RPDO2 data
//6060h is 4 (torque control)
Message: 20A (ID) 06 00
//Set 6040h to 06 and switch to “ready to switch on” state
Message: 20A (ID) 07 00
//Set 6040h to 07 and switch to “switch on” state
Message: 20A (ID) OF 00
//Set 6040h to OF and switch to “operation enable” state
Step 03 servo enable motor; RPDOI1 data
Note: The above switching process is based on the
assumption that the switching succeeds immediately after
receiving the instruction and the initial state is “switch on
disabled”. In actual operation, it is necessary to read back the
status word to confirm the current state of the driver before
sending the switching instruction.
Message: 40A (ID) 00 00 00 00 C8 00
Step 04 RPDO3 data
//Set 6081h to 200 and torque to 200
Message: 20A(ID) 03 00 //6040--->0x03 Pause
Step 05 Message: 20A(ID) OF 00 //6040--->0x0F Recovery RPDOI1 data
Message: 20A(ID) 05 00 //6040--->0x05 Stop

The torque mode configuration process is as follows: ( the configuration process of using the SDO to

directly manipulate the data object)

Setting Index Sub-index Data Type Setting Value Meaning
Procedure
1: Position Mode
0x6060
00 INTS 4 3: Velocity mode
Step 01 Mode Setting
4: Torque Mode
Message: 60A 2F 60 60 00 04 00 00 00 // Drive set to torque mode
0x6040 Switch to “Read to
00 UINT16 0x0006
Controlword Switch ON”
Step 02
Message: 60A 2B 40 60 000 06 00 000 00 // Drive switch to “ready to switch
on” state
0x6040 Switch to “Switch
00 UINT16 0x0007
Step 03 Controlword On” state
Message: 60A 2B 40 60 000 07 00 000 00 // Drive switch to “switch on” state
Step 04 0x6040 00 UINT16 0x000F Switch to
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Controlword “operation enable”
motor servo enable
Message: 60A 2B 40 60 00 OF 00 00 00 // Drive switch to “operation enable”
state

0x6071 HEX: (0x03ES) Target torque set to
00 INT16
Step 05 Target Torque DEC: 1000 1000

Message: 60A 2B 71 60 00 E8 03 00 00 // Set current instruction to 1000

The interface of torque mode that debugging PDO instruction with CAN card is as follows:

kg3

1
2 st [EREEd | mmGaw 6 -] mnzlEwm -
8 WD POOOZDR  micim [z g oS 00
10 [ MIEAEWEE ] [ SigEEE R
12 s T 13 g [
14 ExaaE: 1o 150 EHRER):
| 16 apE | Emesns | ewsswn |
e .
19 2004 |20 | grednn | Aomtms
s & [EEA [y [tz [#2  [wc [#F [ oty [ oooise | Somies [ Rah [ AR 0= |
] FERE 0x00000000  EAEh dREM ox02 01 oA 1 BB = 1 10
1 EEEE 0x00000304 &Rl A ok0l 04 1 = = 1 10
2 EE%E 000000204 ERIEME  REM 002 06 00 1 & £ 1 10
3 FEEE 0x00000204 BN 4TEME ox02 07 0 1 = =+ 1 10
4 TEEE 0x00000204  Erighd koo i} 0x02 OQOF 00 1 5 & 1 10
5 Exss 0x00000404  EHRMG  FOEMG  0x06 00 0D 00 00 C3 00 1 & = 1 10
23 s 5dE FiF 25 w0 2 ez i
No. Chinese English
1. iR 1% Frame Sending
2. RikEHE Sending Format
3. IEH Rk Normal Sending
4. i 24 24 Frame Type
5. o vEE Tt Standard Frame
6. i =X Frame Format
7. B i Data Frame
8. i ID Frame ID
9. HdE Data
10. Wi 1D 4 ik — ot 32t 14 Frame ID increment with each frame sent
11. BB Rk — it ik 1 Data increment with each frame sent
12. BRI R IE ML Number of frames sent each time
13. RIKIEL Number of Sending
14. AR TA] TR ] B8 Time interval each time
15. ARk CAlig) Name (optional)
16. SR ik Send now
17. IIIES Y 3= IF 3 Add to Sending List
13. BB K% A R T Update Sending List Items
19. +# Move Up
20. T Move Down
21. PRATF NS Save as file
22. MO % Load from file
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23. pillES e Delete data

24, J S5k History

25. RIE Send

26. RIEIREL Number of Sending

6.8.5 Default PDO Mapping Parameter in Velocity Mode

The default configuration PDO mapping parameter of the driver is shown in the following table:

E‘i CANopen_Protocol_Software_V4_32 x

L [ANopenitiZi% & 2 POORMAT3 AR% #i4m7i% 4 CANopenMELE 5 Canopen /OBIEI 1% 7 RE
{ % #iPoo ®PDO) FFRTEPDO (TPDO)
10 = =g 12 Fz8) 13 GEE 10 =3 Iz 12xz8 DBags
v 1.receive PDO parameter 161400 |w| 1. transmit PDO parameter 161800
Controlword 1626040 16#00 16 Statusword 16%6041 16200 16
v| 2. receive PDO parameter 161401 lw| 2. transmit PDO parameter 16%#1801
Modes_of operation 166060 1600 g Error_code 16#603F 16500 16
v 3. receive PDO parameter 161402 |wl 3. transmit PDO parameter 16#1802
Target_velacity 16#60FF 16#00 32 Velocity_actual_value 16#606C 16300 32
Target_torgue 1676071 16%00 16 Current_actual_value 16%6078 16%00 16
v 4. receive PDO parameter 16#1403 |wl 4. transmit PDO parameter 161803
Target_Position 1656074 16#00 32 Position_control_Cylinder Num 16#60FE 16#02 32
Frofile_velocity 16#6081 16200 32 Position_actual_value 16#6064  16£00 32
No. Chinese English
1. CANopen ILFE X & CANopen Remote Device
2. PDO Hiff PDO Mapping
3. JIR 55 H 4k 0 R Service Data Objects
4. CANopen ML & CANopen Configuration
5. CANopen /O BLif} CANopen I/0O Mapping
6. RE Status
7. (EDS! Information
8. P PDO(RPDO) Selective Reception PDO (RPDO)
9. 1%FE K 1% PDO(TPDO) Selective Transmittal PDO (TPDO)
10. e Name
11. %5 Index
12. TR Sub-index
13. (A N3 Bit Length

The velocity mode configuration process is as follows: ( the configuration process of using the default
PDO to directly manipulate the data object)

Setting Meaning
Procedure
Message: 000(ID) 01 0A
) . . . Send StartNMT
Step 01 //01 is the boot-up node instruction and OA is the node
message
number
Message: 30A(ID) 03
Step 02 i RPDO2 data
//6060h is 3 (PV)
Message: 20A (ID) 06 00
//Set 6040h to 06 and switch to “ready to switch on” state
Step 03 RPDOI1 data
Message: 20A (ID) 07 00
//Set 6040h to 07 and switch to “switch on” state
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Message: 20A (ID) OF 00

//Set 6040h to OF and switch to “operation enable” state
servo enable motor;

Note: The above switching process is based on the
assumption that the switching succeeds immediately after
receiving the instruction and the initial state is “switch on
disabled”. In actual operation, it is necessary to read back
the status word to confirm the current state of the driver

before sending the switching instruction.

Message: 40A (ID) E8 03 00 00 00 00

Message: 20A(ID) 05 00

//6040--->0x05 Stop

Step 04 RPDO3 data
//Set 60FFh to 1000 and speed to 1000
Message: 20A(ID) 03 00 //6040--->0x03 Pause

Step 05 Message: 20A(ID) OF 00 //6040--->0x0F Recovery RPDOI1 data

The velocity mode configuration process is as follows: (the configuration process of using the default
SDO to directly manipulate the data object)

Setting Index Sub-index | Data Type Setting Value Meaning
Procedure
1: Position Mode
0x6060 .
. Mode Sett 00 INTS 3 3: Velocity mode
ode Settin
Step 0 & 4: Torque Mode
Message: 60A 2F 60 60 000 03 00 000 00 // Drive set to velocity mode
0x6040 Switch to “Read
00 UINTI16 0x0006 )
Controlword to Switch ON”
Step 02
Message: 60A 2B 40 60 000 06 00 000 00 // Drive switch to “ready to switch on”
state
Switch to
0x6040 .
00 UINTI16 0x0007 “Switch On”
Step 03 Controlword state
Message: 60A 2B 40 60 000 07 00 000 00 // Drive switch to “switch on” state
Switch to
0x6040 “operation
00 UINTI16 0x000F
Step 04 Controlword enable” motor
servo enable
Message: 60A 2B 40 60 00 OF 00 00 00 // Drive switch to “operation enable” state
0x60FF HEX: Target Speed =
00 INT32 i
Step 05 Target Speed (0x000003ES) 100r/min
Message: 60A 23 FF 60 00 E8 03 00 00 // Speed Instruction 1000 (100r/min)

The interface of velocity mode that debugging PDO instruction with CAN card is as follows:
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-CAN- HEEEEE (CAND)
R -

2 wiptiet [EREE 4 7] wdw fEh o -] ot [BiEW <
8 fito:ox [ooooozoa meooo@fre gy s oo
10 I wmesE-mier 11 I~ HiEEEE— R
12 1| st 13 wigmae o
14 i A 1o &) EFRETAD
16 wm | hnsses | emsssem |
Bl
19 20 | 2F | it | M
BE &% [EEA= [ fizn [ [0 (10 |#e [t | prooiess | Aeese | ar | Bk ins |
0 i 0x00000000  BERG  AREDS 0x0z 01 DA 1 x &= 10 10
1 F&EEE Ox00000304  Ard@hh  4nddn ox01 03 1 = = 1 10
2 FawsiE 0x00000Z0A  BUEERG  AFERS 0x0z 06 00 1 E = 1 10
3 FEEE O0x00000208  AEME AREfE ox02 07 @0 1 e = 1 1
4 e 000000204 HCEDS  AFPE 0x02 OF 0O 1 = = 1 10
3 FEEE 0x0000040A  #4BPE  #Tffd  0x08 55 13 00 00 00 OO 1 = = 1 1
23| st | meew 25 [ &= | srsf
No. Chinese English
1. iR 1% Frame Sending
2. RIEME Sending Format
3. IEH Rk Normal Sending
4. Mt 24 24 Frame Type
5. PR AL Standard Frame
6. i =X Frame Format
7. i i Data Frame
8. i ID Frame ID
9. o Data
10. i 1D g A3 — i 14 Frame ID increment with each frame sent
11. BB Rk — it ik 1 Data increment with each frame sent
12. BRIR R IE ML Number of frames sent each time
13. RIEIREL Number of Sending
14. VRIS 1] 6] Bg Time interval each time
15. ARk (Alig) Name (optional)
16. SR R I% Send now
17. IIIES Y 3= IF3 Add to Sending List
18. BB KR A R T Update Sending List Items
19. +# Move Up
20. % Move Down
21. PRATF NS Save as file
22. MOCAEE Load from file
23. IR K Delete data
24, J S5k History
25. RiE Send
26. RIEIREL Number of Sending

6.8.6 Default PDO Mapping Parameter in Location Mode

The default configuration PDO mapping parameter of the driver is shown in the following table:
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z |I‘i CANopen_Protocol_Software_V4_32 x
I, [ANopeniifE 1535 2 POORRAY 3 AR%5 #1175 4 CANopen/MELE 5 CANopen /OBRAE 6 175 7 128

8 | #FHUIPDO (RPDO) PHERIZPDO (TPDO)
10/ =z =3 Zzzg Vass £% Il =81 12 758 13 s
|| 1. receive PDO parameter 16#1400 |w| 1. transmit PDO parameter 16#1800
Controlword 1626040 16#00 16 Statusword 16#6041  16#00 16
v| 2. receive PDO parameter 161401 lw| 2. transmit PDO parameter 16%#1801
Modes_of operation 166060 1600 g Error_code 16#603F 16500 16
|w| 3. receive PDO parameter 161402 |w| 3. transmit PDO parameter 16#1802
Target_velacity 16#60FF 16#00 32 Velocity_actual_value 16#606C 16300 32
Target_torgue 1676071 16%00 16 Current_actual_value 16%6078 16%00 16
v 4.receive PDO parameter 16#1403 |wl 4. transmit PDO parameter 161803
Target_Position 1656074 16#00 32 Position_control_Cylinder Num 16#60FE 16#02 32
Frofile_velocity 16#6081 16200 32 Position_actual_value 16#6064  16£00 32
No. Chinese English
1. CANopen ILFE X & CANopen Remote Device
2. PDO Wit PDO Mapping
3. IR 55 H 4k 0 R Service Data Objects
4. CANopen ML & CANopen Configuration
5. CANopen /O B} CANopen I/0O Mapping
6. RE Status
7. (EDS Information
8. EHFEIW PDO(RPDO) Selective Reception PDO (RPDO)
9. i%FE K% PDO(TPDO) Selective Transmittal PDO (TPDO)
10. e Name
11. e Index
12. T&H Sub-index
13. (A N3 Bit Length

The configuration process of location mode is as follows: (the configuration process of using the

default PDO to directly manipulate the data object)

Setting Meaning
Procedure
Message: 000(ID) 01 0A
. . . . Send StartNMT
Step 01 //01 is the boot-up node instruction and OA is the node
message
number
Message: 30A(ID) 01
Step 02 i - ) RPDO?2 data
//6060h is 1 (position mode is PP)
as follows
Message: 20A (ID) 06 00
//Set 6040h to 06 and switch to “ready to switch on” state
Message: 20A (ID) 07 00
//Set 6040h to 07 and switch to “switch on” state
Message: 20A (ID) OF 00
//Set 6040h to OF and switch to “operation enable” state
Step 03 RPDOI data
servo enable motor;
Note: The above switching process is based on the
assumption that the switching succeeds immediately after
receiving the instruction and the initial state is “switch on
disabled”. In actual operation, it is necessary to read back
the status word to confirm the current state of the driver
before sending the switching instruction.
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Message: 50A (ID) AC 0D 0000 E8 030000

Step 04 //Absolute position instruction = 0x00000DAC Speed RPDO4 data
instruction = 0x03ES8
Message: 20A (ID) 3F 00

Step 05 //Set 6040h to 3F and execute absolute position RPDOI1 data
instruction;
Message: 20A(ID) 03 00 //6040--->0x03 Pause

Step 06 Message: 20A(ID) OF 00 //6040--->0x0F Recovery RPDOI1 data
Message: 20A(ID) 05 00 //6040--->0x05 Stop

The configuration process of location mode is as follows: (the configuration process of using the
default SDO to directly manipulate the data object)

Setting Index Sub-index Data Setting Value Meaning
Procedure Type
1: Position Mode
0x6060 Mode .
. 00 INTS 1 3: Velocity mode
Step 01 Setting
4: Torque Mode
Message: 60A 2F 60 60 00 01 00 00 00 // Drive set to position mode
0X6040 Switch to “Read
00 UINTI16 0x0006 )
Controlword to Switch ON”
Step 02
Message: 60A 2B 40 60 000 06 00 000 00 // Drive switch to “ready to switch on”
state
Switch to
0X6040 )
00 UINTI16 0x0007 “Switch On”
Step 03 Controlword
state
Message: 60A 2B 40 60 000 07 00 000 00 // Drive switch to “switch on” state
Switch to
0X6040 “operation
00 UINTI16 0x000F
Step 04 Controlword enable” motor
servo enable
Message: 60A 2B 40 60 00 OF 00 00 00 // Drive switch to “operation enable” state
Speed = .
0x6081 speed 00 INT32 Speed: 500r/min
Step 05 0x00001388
Message: 60A 23 81 60 00 88 13 00 00 // Speed 5000 (500r/min) in position mode
o The default is
Position =
0x607A that the motor
. 00 INT32 0x000F8000
Position rotates 1 turn
Step 06
every 6 pulses
Message: 60A 23 7A 60 000 00 80 OF 00 // Position Instruction Motor rotates 15.5
laps
Position and
0X6040 Velocity Quanti
Step 07 00 UINTI16 0x001F yQ . 4
Controlword of Executing
Writing
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The interface of position mode that debugging PDO instruction with CAN card is as follows:

position instruction

Message: 60A 2B 40 60 00 3F 00 00 00 // Drive Boot-Up to execute absolute

S

1
o et [EEEE T -] deem [REWM O] fies [EEW <)
8 BiID:0x[0000020A mcioafi2 g oF 00
10 I MIDE R — i 11 [~ EHEEEE—Mieis
2 | grewec 13 s |
14 ErpaER: 0 W e
16 amEE | ammmesik | sEwsesmm |
s :
19 b | me | eremer | Mochee |
FE [ =i [EERA [ #izn [#zf 22 o | #ds [whey [ waroiess | sugiess [hst | Mdlahs
0 TELE 0x00000000  AGEMA  ARADE  Oxoz 01 OA 1 5 = 1 10
1 EEEE 0x00000304 #3805 Eoe:q] Ox01 01 1 e e 1 10
2 EEEE ox00000Z0A  HEMA  RADE  Oxoz 0 00 1 5 = 1 0
3 EasE 0:0000020A  ERA PR Oz 07 00 1 & - 1 0
" EEsE Ox0000020A  EMA RADA  Oxoz OF 00 1 5 = 1 10
5 FEEE 0x0000S0A  HEM #RAEMA  0x0B 0D 00 0A 0083 130000 1 T = 1 10
6 EEEE ox0000020A  EMA  RADA  Ox0z 3F 00 1 = = 1 0
23 sl | pmez | 25 s | men F
No. Chinese English
1. i 3% Frame Sending
2. RIEME Sending Format
3. IEH Rk Normal Sending
4. it A Frame Type
5. Fr AL Standard Frame
6. Mt = Frame Format
7. H 4 it Data Frame
8. iy ID Frame ID
9. s Data
10. it 1D 45 38— i3 3 Frame ID increment with each frame sent
I1. s B Ik — ik 1Y Data increment with each frame sent
12. BRI R IEMEL Number of frames sent each time
13. RIEIREL Number of Sending
14. IR A TA] [ Time interval each time
15. ARk CAlig) Name (optional)
16. SRR IE Send now
17. W R IEY| R Add to Sending List
18. ST R IR R I Update Sending List Items
19. +#% Move Up
20. T Move Down
21. TRAE RS Save as file
22. SNz, Load from file
23. T BR £ 4 Delete data
24, I ek History
25. K% Send
26. RIEIREL Number of Sending
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6.9 Home

Index | Sub-in Object Name Data Attribute Mapping
dex Type Type
60FB 4 RECORD RstStart UINTS RW YES
Parameter Description: 0-Reset off, 1-Reset on
6098 | 0 VAR Homing method | INTS | RW | YES
Parameter Description: 0-Home off, 1-37 Home 1-37
6099 | 0 VAR Homing Speeds | UNT32 | RW | YES
Parameter Description: Reset speed setting, unit 0.1r/min
607C | 0 VAR Homing offsct | NT32 | RW | YES
Parameter Description: Origin Offset, 65536 corresponds to a lap of the motor
609A 0 VAR Homing acceleration | UINT32 | RW | YES
Parameter Description: Origin acceleration, unit ms
6041 | 0 VAR Statusword | UNTI6 | RO | YES
Parameter Description: The Bitl5 of Statusword is an indication of the return to
zero mode status. If the return-to-zero operation is being executed, it means in the
process of homing: Bit1 5=0, homing completed: Bit15=I.
Mode Name Description
Home 01 | Origin is the negative limit trigger signal | Refer to section 4.6 for home action, and 0x607C is valid
Home 02 | Origin is the positive limit trigger signal | Refer to section 4.6 for home action, and 0x607C is valid
Home 3-6 Reserved
Home 07 | Origin is the Z pulse on the outer | Not open
negative edge of the origin signal, which
initially moves in the positive direction
Home 08 | Origin is the Z pulse on the inner | Not open
negative edge of the origin signal, which
initially moves in the positive direction
Home 09 | Origin is the Z pulse on the inner Not open
positive edge of the origin signal, which
initially moves in the positive direction
Home 10 | Origin is the Z pulse on the outer Not open
positive edge of the origin signal, which
initially moves in the positive direction
Home 11 | Origin is the Z pulse on the outer | Not open
positive edge of the origin signal, which
initially moves in the negative direction
Home 12 | Origin is the Z pulse on the inner | Not open
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positive edge of the origin signal, which

initially moves in the negative direction

Home 13 | Origin is the Z pulse on the inner | Not open
negative edge of the origin signal, which
initially moves in the negative direction
Home 14 | Origin is the Z pulse on the outer Not open
negative edge of the origin signal, which
initially moves in the negative direction
Home Reserved
15-16
Home 17 | Origin is the nagative limit Z pulse Not open
Home 18 | Origin is the positive limit Z pulse Not open
Home Reserved
19-22
Home 23, | With double limits, origin is the negative | Refer to section 4.6 for home action
24 edge of the origin signal, which initially
moves in the positive direction
Home 25, | With double limits, origin is the positive | Refer to section 4.6 for home action
26 edge of the origin signal, which initially
moves in the positive direction
Home 27, | With double limits, origin is the positive | Refer to section 4.6 for home action
28 edge of the origin signal, which initially
moves in the negative direction
Home 29, | With double limits, origin is the negative | Refer to section 4.6 for home action
30 edge of the origin signal, which initially
moves in the negative direction
Home Reserved
31-34
Home 35 | Origin is the current position Refer to section 4.6 for home action
Home 36 | Origin is the negative mechanical limit | Refer to section 4.6 for home action
position
Home 37 | Origin is the positive mechanical limit | Refer to section 4.6 for home action
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position
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Home 1: The home point is the negative limit triggering signal

Home 2: The home point is the positive limit triggering signal

In Home 1 and Home 2, for the homing mode with the limit input as the home signal, the driver needs

to run in the PP mode to be valid. The driver treats the limit input (DI4/DI2) as the home point by default,

and the resetting is triggered by the upper controller software. When the motor is already in the resetting

position, the resetting is triggered again, and the driver directly outputs the resetting end signal. If the

homing time exceeds more than 120S continuously, the homing stops and homing errors are reported:

SelfSofRst.uwRstErr=1;
E Home offset i
1 thBRAT
Home 1
i Home offset :.
2 | IERR{E
No. Chinese English
. R AL Negative limit
2. 1EFRAZ Positive limit
Home 2

Case: Home 1 Operation Process

Home Preparation: Homing method = 1;
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SelfSofRst.uwRstStarSpd = 1000; (Reset at 100rpm)
Home offset: SelfSofRst.slHomeOffset = 0x0000fftf; (Home offset is set to 1 turn)
Start homing: Write SelfSofRst.uwRstStart = 1; SelfSofRst.uwRstEnd is automatically reset. The motor
rotates in the reverse direction according to the set speed of 100rpm to find the home signal. When the home
signal is found, the motor decelerates and stops, and the homing process ends.

End of homing: SelfSofRst.uwRstEnd becomes 1, and this position is considered as the origin.

Home 07: The home point is the Z pulse on the outer negative edge of the origin signal, and the initial
movement direction is positive

Home 08: The home point is the Z pulse on the inner negative edge of the origin signal, and the initial
movement direction is positive

Home 09: The home point is the Z pulse on the inner positive edge of the origin signal, and the initial

movement direction is positive

Home 10: The home point is the Z pulse on the outer positive edge of the origin signal, and the initial

movement direction is positive

Home 11: The home point is the Z pulse on the outer positive edge of the origin signal, and the initial

movement direction is negative

Home 12: The home point is the Z pulse on the inner positive edge of the origin signal, and the initial

movement direction is negative

Home 13: The home point is the Z pulse on the inner negative edge of the origin signal, and the initial
movement direction is negative

Home 14: The home point is the Z pulse on the outer negative edge of the origin signal, and the initial
movement direction is negative

Home 17: The home point is the negative limit Z pulse

Home 18: The home point is the positive limit Z pulse

Not available.

Home 23, 24: With double limits, the home point is the negative edge of the origin signal, and the
initial movement direction is positive

In Home 23 and 24, the homing mode with the negative edge of the origin signal input as the home
signal is used, and the initial speed of homing is positive. The homing of the driver runs under the PP mode.
The driver treats the negative edge of the origin input (DI5) as the home point by default, and the resetting is

triggered by the upper controller software. When the motor is already in the resetting position, the resetting
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is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;

e Y T T 1

gL

| rg
No. Chinese English
. JRRfES Origin signal
2. 1ERRAL Positive limit
Home 23, 24

Home 25, 26: With double limits, the home point is the positive edge of the origin signal, and the initial
movement direction is positive

In Home 25 and 26, the homing mode with the positive edge of the origin signal input as the home
signal is used, and the initial speed of homing is positive. The homing of the driver runs under the PP mode.
The driver treats the positive edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;
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1 1 FRES

2 ~ EPRAE

—

4

No. Chinese English
JRRfES Origin signal
2. 1ERRAL Positive limit
Home 25, 26

Home 27, 28: With double limits, the home point is the positive edge of the origin signal, and the initial
movement direction is negative

In Home 27 and 28, the homing mode with the positive edge of the origin signal input as the home
signal is used, and the initial speed of homing is negative. The homing of the driver runs under the PP mode.
The driver treats the positive edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;
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No. Chinese English
JRRfES Origin signal
2. R AL Negative limit
Home 27, 28

Home 29, 30: With double limits, the home point is the negative edge of the origin signal, and the
initial movement direction is negative

In Home 29 and 30, the homing mode with the negative edge of the origin signal input as the home
signal is used, and the initial speed of homing is negative. The homing of the driver runs under the PP mode.
The driver treats the negative edge of the origin input (DI5) as the home point by default, and the resetting is
triggered by the upper controller software. When the motor is already in the resetting position, the resetting
is triggered again, and the driver directly outputs the resetting end signal. If the homing time exceeds more

than 120S continuously, the homing stops and homing errors are reported: SelfSofRst.uwRstErr=1;

.
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No. Chinese English
JRRfES Origin signal
2. R AL Negative limit
Home 29, 30

Home 35: The home point is the current position
When the parameter SelfSofRst.uwRstMode is set to 35, the driver records the current motor position
as the home position, sets the current angle to zero, and reset the value of SelfSofRst.uwRstMode to 0.The

secondary function can run multiple times, and it is only effective when the motor is powered on.

Home 36: The home point is the negative mechanical limit position
Home 37: The home point is the positive mechanical limit position

Home 36 and 37 are used in the system when there is no external home point, and mechanical limit
points are used as a special way of the home point.

The homing method with the mechanical limit as the home signal is used. After the homing is activated,
the motor starts homing at the speed set by SelfSofRst.uwRstStarSpd. In this moment, the limit is in a
disabled state. When the motor reaches the mechanical hard limit, its current increases to the set rated
current value, and its speed feedback is zero. This will last 2s, then the motor current returns to zero, and the
homing process ends.

If the homing time exceeds more than 120S continuously with the origin not found, the homing stops
and homing errors are reported: SelfSofRst.uwRstEr=1;

Note: In Home 36 and 37, the homing offset function is invalid.
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No. Chinese English
PR AL Hard limit
2. ZENSINEER Motor current
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Home 36
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No. Chinese English
) 1ET PR AT Positive hard limit
2. ML Motor current
Home 37

Case: Home 36 Operation Process
Home Preparation: Homing method = 36;
SelfSofRst.uwRstStarSpd = 1000; (Reset at 100rpm)
Start homing: Write SelfSofRst.uwRstStart = 1; SelfSofRst.uwRstEnd is automatically reset. The motor
rotates in the reverse direction at the set speed of 100rpm. When the motor reaches the mechanical limit, it

outputs rated current for 2s and ends, and the homing process ends.

End of homing: SelfSofRst.uwRstEnd becomes 1, and this position is considered as the origin.
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6.10 Profiled Position

Index | Sub-in Object Name Data Attribute PDO mapping
dex Type Type
607A 0 VAR Target_position INT32 RW YES

Parameter Description: given PP position instruction, 32-bit signed number, 65536 represents 1
lap of the motor;

For example: 0x18000 = 1.5 laps, 0xfffe8000 = -1.5 laps;

6081 0 VAR Profile_velocity | N2 | RW | YES

Parameter Description: PP Speed Instruction

Unit: 0.1 r/min;

6083 0 VAR Profile_acceleration | uNta2 | RW | YES

Parameter Description: PP Acceleration Time

Unit: ms

6084 0 VAR Profile_deceleration | UINT32 | RW | YES

Parameter Description: PP Deceleration Time

Unit: ms

6085 0 VAR Quick_stop_deceleration | UINT32 | RW | YES

Parameter Description: Quick Stop Deceleration Time

Unit: ms

The Profiled Position(PP) mentioned in this chapter is a point-to-point Profiled Position. The user can
accurately control the operation process of motor by giving the target position, operating speed and
acceleration and deceleration time, and can change the target position and target speed during the operation
of motor, thus realizing flexible and dynamic control. The operation of motor is limited by the maximum

rotational speed and current of the motor.

Controlword(6040)
Instruction
Target_position (607a) A
: ; Command Generator [
Profile_velocity (6081) Inside Position Order
Planning

Profile_acceleration (6083)

v

Profile_deceleration (6084)

v

Quick_stop_deceleration (6085)

v
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6.11 Interpolated Position

Index | Sub-in Object Name Data Attribute PDO mapping
dex Type Type
60C0 0 VAR Interpolation_sub_mode INT16 RW NO
60C1 VAR Interpolation_data_recoder
0 Number of entries UINTS RO NO
1 Interpolation_target_position INT32 RW YES
Parameter Description: position interpolation mode, given PP position instruction, 32-bit signed
number, 65536 represents 1 lap of the motor;
For example: 0x18000 = 1.5 laps, 0xfffe8000 = -1.5 laps;
2 Interpolation_target velocity INT32 RW YES
60C2 VAR Interpolation_time period
0 Number of entries UINTS RO NO
1 Interpolation_time_unit INTS RW YES
Parameter Description: Interpolation time; Unit: ms
2 Interpolation_time_index INTS RW NO
Parameter Description: Interpolation time unit; Default-3s
60C4 VAR Interpolation_data_configuration
0 Number of entries UINTS RO NO
1 Interpolation_max_buffer size INT32 RO NO
2 Interpolation_actual buffer size INT32 RW NO
3 Interpolation_buffer org INTS RW NO
4 Interpolation_buffer position INT16 RW YES
5 Interpolation _recoder_size INTS RW NO
6 Interpolation_buffer clear INTS WO NO

In position interpolation (IP) mode, controller sends the target position to drive continuously according
to the frequency set by interpolation period, and each target position needs to move a smaller position value
to ensure the smooth operation of motor and good follow-up of instructions. Under the default linear
interpolation mode in drive, linear interpolation is instructed in the interpolation period to achieve the goal

of smooth operation. The operation of motor is limited by the maximum rotational speed and current of the

motor.

Note: Drive does not support the Interpolation buffer function for the time being. Controller needs to

send the target position according to the interpolation frequency in real time. Commands less than the

interpolation period will be ignored. Commands longer than the interpolation period will lead to

discontinuous instructions and unstable motor operation.

Interpolation target position (60C1.1)

\4

Interpolation time unit (60C2.1)

Profile acceleration (6083)

Profile deceleration (60RA4)

v
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v

Interpolation mode internal state switching:

i 1 i 1)
disa bﬁ:ﬂi‘a\gﬁd = Operation enabled L quickstop!l—e

Interpalated changlng the Mode
Position of Operation or
Maode selected deselect Interpolated

{1) Position Mode

I, 12)
Interpolation inactive

I 1

enable disable
Interpolation Interpolation
(2 4

} |

Interpolation active

(1 Set Modes_of operation (6060) to 7

(2) Don’t set Modes_of operation (6060) to 7

(3) Set Bit 4 of Control (6040) to 1
To run the interpolation mode, Bit4 of controlword must be set to 1, otherwise the

interpolation instruction will not be executed and motor will not operate.

(4) Set Bit 4 of Control (6040) to 0
When controlword switches from 1 to 0, drive will exit interpolation execution,

interpolation instruction will not be operated, and motor will stop at the fastest speed.

When bit8 of the controlword is set to 1, drive will enter HALT mode, motor will stop at the predetermined quick stop
acceleration, and interpolation mode will be in an invalid state.
When the motor is stopped due to an internal error in the drive, the interpolation mode will not be operated even if it is

in an valid state.
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6.12 Cyclic Synchronous Position (CSP)

Index | Sub-in Object Name Data Attribute PDO mapping
dex Type Type
60B0 0 VAR Position_offset INT32 RW YES

Parameter Description: Cyclic Synchronous Mode Position Offset

60B1 0 VAR Velocity offset | mNt2 | RW | YES

Parameter Description: Cyclic Synchronous Mode Speed Offset, unit: 0.1 rpm

60B2 0 VAR Torque_offset | mzTie | RW | YES

Parameter Description: Cyclic Synchronous Mode Torque Offset, unit: 0.01 A

Cyclic Synchronous Position (CSP), Controller continuously gives the target position instruction
according to the frequency set by the interpolation period, and drive continuously runs according to the
given instruction. Each target position needs to move a smaller position value to ensure the smooth
operation of motor and good follow-up of instructions. In CSP mode, the position instruction given by
controller must be an absolute position instruction. Under the default linear interpolation mode in drive,
linear interpolation is instructed in the interpolation period to achieve the goal of smooth operation. The
operation of motor is limited by the maximum rotational speed and current of the motor.

Controller can give position/speed/torque feedforward in real time according to the control
requirements to achieve higher control requirements, but controller needs to dynamically obtain the whole
mathematical model of the system to generate each feedforward instruction.

Note: Controller needs to send the target position according to the interpolation frequency in real time.
Commands less than the interpolation period will be ignored. Commands longer than the interpolation
period will lead to discontinuous instructions and unstable motor operation. When compared to IP mode,
under CSP mode, ControlWord(6040)-bit4 will not be required, while other operation is similar to that under

IP mode.
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Torgue offset (0x60B2)

Velocity offsel ((x6081)

Position offset (0xG0B0)

Position Velocity Torgue

position control control control

(0xBOTA)

_ Torque actual value
{0xBOTT)

_ Welocity actual value
(0xG0EC)

_ Position actual valuee

) (0x6064)

Note: Torque actual value (0x6077) is not open yet, please read the Current_actual Value (0x6078) value.

When bit8 of the controlword is set to 1, the driver will enter HALT mode, motor will stop at the predetermined quick
stop acceleration, and CSP mode will be in an invalid state.

When the motor is stopped due to an internal error in the driver, the CSP instruction will not be operated even if it is
continuously sent.
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6.13 Cyclic Synchronous Velocity (CSV)

60B1 0 VAR Velocity offset | mNt2 | RW | YES

Parameter Description: Cyclic Synchronous Mode Speed Offset, unit: 0.1 rpm

60B2 0 VAR Torque_offset | mzTi6 | RW | YES

Parameter Description: Cyclic Synchronous Mode Torque Offset, unit: 0.01 A

Cyclic Synchronous Velocity (CSV), controller sends the target speed instruction to drive in real time,
and drive runs according to the received instruction. The controller should avoid excessive deviation of two
consecutive speed instructions, which will lead to speed overshoot, and even control failure. The operation
of motor is limited by the maximum rotational speed and current of the motor. Controller can give
speed/torque feedforward in real time according to the control requirements to achieve higher control

requirements.

Offset forque
(0x60B2)

Difset velocit
{0x60B1)

+

Velocity Torque >

Target control control

velocity
(0xGOFF)

_ Torgue actual value
E (0x6077)

_ Velocity actual value

' (0x60BC)

- Position actual value
(Ox6064)

Note: Torque actual value (0x6077) is not open yet, please read the Current_actual Value (0x6078) value.
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6.14 Cyclic Synchronous Torque (CST)

60B2 0 VAR Torque_offset | INT16 RW YES

Parameter Description: Cyclic Synchronous Mode Torque Offset, unit: 0.01 A

Cyclic Synchronous Torque (CST), controller sends the target current instruction to drive in real time,
and drive runs according to the received instruction. The operation of motor is limited by the maximum
rotational speed and current of the motor. Controller can give torque feedforward in real time according to

the control requirements to achieve higher control requirements.

Offset torque

(Ox60B2) +
Target i Torque
—
torque control
(0x6071)

Torque actual value
(0x6077)

Velocity actual value
(0x606C)

Paosition actual value
(0x6064)

Note: Torque actual value (0x6077) is not open yet, please read the Current actual Value (0x6078) value.

187



IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

6.15 Profiled Velocity

Index | Sub-in Object Name Data Attribute PDO mapping
dex Type Type
606C 0 VAR Velocity _actual value INT32 RO YES

Parameter Description: Feedback motor real-time speed;

Actual speed = Velocity actual value (0.1 r/min)

60FF 0 VAR Target_velocity | N2 | RW | YES

Parameter Description: PV Speed Instruction;

Unit: 0.1 r/min

6083 0 VAR Profile_acceleration | uNta2 | RW | YES

Parameter Description: PV Acceleration Time

Unit: ms/kpm

6084 0 VAR Profile_deceleration | UINT32 | RW | YES

Parameter Description: PV Deceleration Time

Unit: ms/kpm

Profiled Velocity (PV) mentioned in this chapter, controller gives the target speed instruction, drive
runs according to the given acceleration and deceleration time, and feeds back the real-time motor speed and
current. The operation of motor is limited by the maximum rotational speed and current of the motor.

Controlword(6040)

Command

Target_velocity (60ff)

»| Command Generator |—»

Inside Position Order

>
»

Planning

Profile_acceleration (6083)

v

Profile_deceleration (6084)

v

Quick_stop_deceleration (6085)

v
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6.16 Profiled Torque
Index | Sub-in Object Name Data Attribute PDO mapping
dex Type Type
6071 0 VAR Target_torque INT16 RW YES
Parameter Description: current mode, given current instruction;
Unit: 0.01 A
6075 0 VAR Motor_rate_current | uNta2 | RW | YES
Parameter Description: current instruction acceleration and deceleration;
Unit: ms
6078 0 VAR Current_actual Value | uNTis | RO | YES
Parameter Description: motor output current rms value;
Unit: ImA

Profiled Torque (PT) mentioned in this chapter, controller gives the target current instruction, drive runs

according to the given acceleration and deceleration time, and feeds back the real-time motor current. The

operation of motor is limited by the maximum rotational speed and current of the motor.

Controlword(6040)

Command

Target_torque (6071)

Command Generator [—»

Inside Position Order

>

Planning

Motor_rate_current (6075)

v
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6.17 Dynamic Configuration of PDO Mapping Parameter with EasyDRIVE

The produced drive is set according to the manufacturer's default PDO mapping parameters. Users can
add the required PDO mapping parameters in a upper-computer debugging software, EasyDRIVE, according
to the configuration format of the Value column in the following figure (the mapping parameters added in
the Value column are hexadecimal numbers). (Note: The configuration should be filled in strictly according
to the format of Index + Sub-Index + Data Length)

The method is as follows: first refer to the dictionary list of the CANOPEN device object to find the
corresponding data object, and then fill in the corresponding PDO according to “Index + Sub-Index + Data
Length”. Since each PDO can hold up to 8 bytes, please carefully check that the length of the mapping
parameter under the same PDO is less than or equal to 8 bytes after filling out the mapping parameter. For
example, the combined length of DATA1 and DATA2 mapping parameters of RPDO3 is already 8 bytes, so
the two parameters of DATA3 and DATA4 can no longer be added and are invalid.

For example:

RPDOIDATA1=6040, 00 10 where 6040 is the controlword index, 00 is the sub-index, and 10 is the
data object length representing 2 bytes or 16bits.

RPDO1DATA2=6060, 00 08 where 6060 is the index, 00 is the sub-index, and 08 is the data object
length representing 1 byte or 8 bits.

RPDO2DATAI1=60FF 00 20, where 60FF is the target speed index of the speed loop, 00 is the
sub-index, and 20 is the data object length representing 4 bytes or 32bits.

RPDO4DATA2=6071 00 10 where 6071 is the index, 00 is the sub-index, and 10 is the data object
length representing 2 bytes or 16bits.

Note: If all the mapping parameters of a PDO have not been modified (if not modified, the default
display is 00000000), for example, the DATA1 ~ DATA4 of TPDO4 are all 00000000, then TPDO4 should
still return data to the master station according to the mapping parameter set by the manufacturer by default.

After setting PDO mapping parameter, methods of returning to the system parameter setting interface to
save parameter are as follows: after modifying the drive parameter, you need to save the modified parameter
to the internal memorizer of the drive, and the parameters are valid only after the next power-on and restart.
To save parameter, you can select “ParamentSave” parameter under the column “SysCntrl Paramenters”,

change OFF to ON, and then click enter.
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> fuEEwEs 17 118150 ulRPDO1DA... Long 60ff0020 1627324448 |0 0 HEX RPDO1 DATA1
. EEEEt 18
Jpbsses 19 2 18151 ulRPDO1DA... Long 60710010 1618018320 |0 0 HEX RPDO1 DATA2
> IO 20 318152 ulRPDO1DA... Long 00000000 0 0 HEX RPDO1 DATA3
v CA:E&:?gg 418153 ulRPDOTDA... Long 00000000 0 0 HEX RPDO1 DATA4
RPDOZ SEEH
RPDO3 £5@E
RPDO4 S5ERE u
TPDO1 SEEFE
TPDO2 24FE
TPDO3 2EEpE
TPDO4 SETRE
WANRFEHSER0
BileEEE 31
No. Chinese English
1. BE Communication
2. S Parameter
3. LR E Motor settings
4, Ristr Trial operation
5. RS R Condition monitoring
6. TN A Oscilloscope
7. Hotk Address
8. ZH 4 Parameter name
9. (EEagis} Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, AL Unit
15. DiResiidk Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. (DA=RETE Profiled position mode
18. R AR Profiled velocity mode
19. JIHE R Profiled torque mode
20. 1/0 ¥l 1/O control
21. CANopen Z it & CANopen Parameter Configuration
22. RPDO1 S4B & RPDO1 Parameter configuration
23. RPDO2 4 fic & RPDO2 Parameter configuration
24, RPDO3 Z (Bl E. RPDO3 Parameter configuration
25. RPDO4 S4B & RPDO4 Parameter configuration
26. TPDO1 it & TPDOI1 Parameter configuration
27. TPDO2 it & TPDO2 Parameter configuration
28. TPDO3 Z it & TPDO3 Parameter configuration
29. TPDO4 Z it & TPDO4 Parameter configuration
30. IXEh RS H| 4 Drive system control parameter
31. LR A7 45 Motor reset control
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No. Chinese English
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2. S Parameter
3. B E Motor settings
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6. TN A Oscilloscope
7. Hodk Address
8. ZH 4 Parameter name
9. (EEagis} Value type
10. THEAE Calculated value
11. JR AR A Original value
12. w/ME Minimum
13. SCON! Maximum
14, L Unit
15. Difedtid Function description
16. CEVIRSE SIS 1 Motor and the driver parameters
17. (VA=RETE Profiled position mode
18. AR Profiled velocity mode
19. JIFE R Profiled torque mode
20. 1/0 %l 1/0 control
21. CANopen Z il & CANopen Parameter Configuration
22. RPDO1 S4B & RPDO1 Parameter configuration
23. RPDO2 4 i & RPDO2 Parameter configuration
24, RPDO3 Z (AL E. RPDO3 Parameter configuration
25. RPDO4 S4B & RPDO4 Parameter configuration
26. TPDO1 S L& TPDO1 Parameter configuration
27. TPDO2 (L & TPDO2 Parameter configuration
28. TPDO3 S & TPDO3 Parameter configuration
29. TPDO4 S & TPDO4 Parameter configuration
30. X5 RS H| S 4 Drive system control parameter
31. LR A7 45 Motor reset control
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Appendix I: Dictionary of CANOPEN Device Object

Index | Sub-Index | Object Type Name Data Type | Attribute | PDO Map Support
Index | Sub-index | Object Type Name Data Type | Attribute Mapping PP PV
603F 0 VAR Error_Code UINT16 RO YES ® °

Parameter Description: drive error code, please refer to Section 6.6.4 for relevant error

explanation;
6040 0 VAR Controlword UINTI6 | RW YES |[e |e

Instruction Description:

0x0006: “Read to switch on” state;

0x0007: “switch on” state;

0x000F: “Operation enable” state, servo enable, motor power up;

0x0005: Exit servo enable, motor power off;

0x 0002: “QuickStop”, quick stop of the motor, motor power-on status;

0x010F: “Halt” state, motor power-on state

0x001F-> 0x000F: Absolute position delayed execution

0x003F-> 0x000F: Absolute position instant execution

0x005F-> 0x004F: Relative position delay execution

0x007F-> 0x004F: Relative position instant execution

0x800F: Start home operation

0x0080: Clear alarm messages
6041 0 VAR Statusword UINT16 RO YES |e |e

Statusword Function Description:

Bit0: Ready to switch on

Bitl:Switch on

Bit2:Operation enable

Bit3:Fault

Bit4:Volage enable

Bit5:Reserve

Bit6: Switch on disabled

Bit7: Reserve

Bit8: Reserve

Bit9:Remote

Bit10: Target reached

Bitl1: Internal limit active

Bit12: Reserve

Bit14: Battery alarm

Bitl5: Home attained

(1) The Bit10 of statusword is an indication of location mode position status. If the location

instruction is being executed, it means in the process of positioning: Bit10=0, positioning

completed: Bit10=1.

(2) The Bitl5 of statusword is an indication of homing status. If the homing operation is being

executed, it means in the process of homing: Bit15=0, homing completed: Bit15=1.
605A 0 VAR Quick_stop_option_Code INT16 RW NO [ ) [ )
605B 0 VAR Shutdown_option_Code INT16 RW NO [ ) °
605C 0 VAR Disable operation_option_Code INT16 RW NO [ ) °
605D 0 VAR Stop_option_Code INT16 RW NO [ ) o
605E 0 VAR Fault_reaction_option_code INT16 RW NO [ ®
6060 0 VAR Modes_of _operation INTS RW YES [ ®
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Parameter Description: Control Mode Selection;
1-Position Mode, 3-Velocity mode, 4-Torque Mode, 7-Interpolation Mode, 8-Cyclic

Synchronous Position, 9-Cyclic Synchronous Velocity, 10-Cyclic Synchronous Torque

6061 VAR Modes_of operation_display INTS RO YES | . | °
Parameter Description: Control Mode Display;
1-Position Mode, 3-Velocity mode, 4-Current Mode, 7-Position Interpolation Mode, 8-Cyclic
Synchronous Position, 9-Cyclic Synchronous Velocity, 10-Cyclic Synchronous Torque
6071 VAR Target_torque | NTi6 | RW | VES | |
Parameter Description: current mode, given current instruction;
Unit: 0.01 A
6073 VAR Max_Current | untie | RW | YEs |e e
Parameter Description: the maximum effective value of current output to the motor, no change
in accordance with the default parameters of the motor output current;
Unit: 0.01 a (rms current)
6075 VAR Motor_rate_ current | UINT32 | RW | YES | |
Parameter Description: current instruction acceleration and deceleration;
Unit: ms
6078 VAR Current_actual_Value | INT16 | RO | YES | |
Parameter Description: current value of the motor output;
Unit: 0.01 A
6079 VAR DC_link_voltage | unts2 | RO | vEs |e e
Parameter Description: Bus Supply Voltage Value;
Actual Voltage (V) =DC _link voltage * 0.001 V
606C VAR Velocity _actual value INT32 RO YES ® ®
Parameter Description: Feedback motor real-time speed;
Actual speed = Velocity actual value (0.1 r/min)
60FF VAR Target_velocity | N2 | RW | VES | IE
Parameter Description: PV Speed Instruction, unit: 0.1r/min
607A VAR Target_position | N2 | RW | vEs |e |
Parameter Description: given PP position instruction, 32-bit signed number, 65536 represents 1
lap of the motor;
For example: 0x18000 = 1.5 laps, 0xftfe8000 = -1.5 laps
6081 VAR Profile_velocity | N2 | RW | vEs | e |
Parameter Description: PP Velocity Command
Unit: 0.1 r/min
6083 VAR Profile_acceleration | UINT32 | RW | YES | ® | ®
Parameter Description: PP/PV Acceleration Time
Unit: ms/kpm
6084 VAR Profile_deceleration | unta2 | RW | vEs |e e
Parameter Description: PP/PV Deceleration Time
Unit: ms/kpm
6064 VAR Position_actual_Angle vale | INT32 | RO | YES |e |
Parameter description: motor angle feedback, high 16bit for the number of laps, low 16bit for
the angle within a lap;
Example: 0x00018000 = 1 lap 180 degrees (1.5 laps)
60FB RECORD Number of entries UINTS RO NO
Position KP UINT32 RW YES
Position_actual_Turn_value INT32 RO YES
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Parameter Description: motor lap feedback, feedback of motor lap.

Example: 6064=0x00008000; 60FB_2=0x00000001; Actual motor angle = 1.5 laps;

3 sIAbsAngle | N2 | RO | VES | |
Parameter Description: motor real-time position feedback, 32bit signed number, high 16bit for
the number of laps, low16bit for the angle of a lap
4 RstStart | unts | RW | vES | |
Parameter Description: 0-Reset off, 1-Reset on
6098 0 VAR Homing method | N8 | RW | VES | |
Parameter Description: 0-Reset function off, 1-35Reset mode 1-35
6099 0 VAR Homing Speeds | untz | RW | vES | |
Parameter Description: Reset speed setting, unit 0. 1r/min
607C 0 VAR Homing offset | N2 | RW | vES | |
Parameter Description: Origin Offset, 65536 corresponds to a lap of the motor
609A 0 VAR Homing acceleration | UINT32 | RW | YES | |
Parameter Description: Origin acceleration, unit ms
60F9 RECORD Velocity control parameter Set
0 Number_of entries UINTS RO NO
1 Velocity control parameter UINT16 RW YES
_Set_Gain
2 Velocity control parameter set TI UINT16 RW YES
_V_integration_time constant
3 Velocity _acceleration UINT16 RW YES
Parameter Description: Speed instruction acceleration time is equal to 0x6083, unit: ms/kpm
4 Velocity _ deceleration UINT16 RW YES | |
Parameter Description: Speed Instruction deceleration time is equal to 0x6084, unit: ms/kpm
60C0 0 VAR Interpolation_sub_mode INT16 RW NO
60C1 VAR Interpolation _data recoder
0 Number of entries UINTS RO NO
1 Interpolation_target_position INT32 RW YES
Parameter Description: position interpolation mode, given PP position instruction, 32-bit signed
number, 65536 represents 1 lap of the motor;
For example: 0x18000 = 1.5 laps, 0xfffe8000 = -1.5 laps;
2 Interpolation_target velocity INT32 RW YES
60C2 VAR Interpolation_time period
0 Number_of entries UINTS RO NO
1 Interpolation_time_unit INTS RW YES
Parameter Description: Interpolation time; Unit: ms
2 Interpolation time index INTS RW NO
60C4 VAR Interpolation_data configuration
0 Number of entries UINTS RO NO
1 Interpolation_max_buffer size INT32 RO NO
2 Interpolation_actual buffer size INT32 RW NO
3 Interpolation_buffer org INTS RW NO
4 Interpolation_buffer position INT16 RW YES
5 Interpolation_recoder_size INTS8 RW NO
6 Interpolation_buffer clear INTS8 WO NO
60B0 0 VAR Position_offset INT32 RW YES

Parameter Description: Cyclic Synchronous Mode Position Offset
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60B1 VAR Velocity offset | N2 | RW | VES | |
Parameter Description: Cyclic Synchronous Mode Speed Offset, unit: 0.1 rpm
60B2 VAR Torque_offset | NTi6 | RW | VES | |
Parameter Description: Cyclic Synchronous Mode Torque Offset, unit: 0.01 A
6000 ARRAY Digtal Input UINT32 RO YES ®
Number of Input UINTS RO YES [ )
Read Input 1h to 8h State UINTS RW YES ®
Parameter Description: ParameterBit0-Bit3 = DI0-DI3 input status, default value (0xBF);
Bit0: Servo Enable State Bitl: Positive Limit State Bit2: Alarm State Bit3: Negative Limit State
6200 ARRAY Write Output 8 Bit RW [
Number of Ouput UINTS ® °
Write Output 1h to 8h UINTS ® °
Write Output 9h to 16h UINT8 ° [ ]
6401 ARRAY Read Analogue Input RO ° [
Number of Analogue Input UINTS ° [
Analogue Input 1h UINT16 ® ®
Analogue Input 2h UINT16 ® ®
1008 RECORD Manufacturer device name UINT32 RW NO
Parameter Description: Manufacturer ID, return value is “TYA”
1009 RECORD Manufacturer Hardware name | UINT32 | RW | NO | |
Parameter Description: Hardware 1D, return value is “IXL”
100A RECORD Manufacturer Software version | UINT32 | RW | NO | |
Parameter Description: Software ID, return value is “C09”
100C RECORD Guard Time | uwtis | RW | No | |
Parameter Description: Monitoring Time: unit: ms
100D RECORD Life Time factor | unts | RW | No | |
Parameter Description: Life Time Factor
1017 RECORD Producer Heartbeat Time | UINTI6 | RW | NO | |
Parameter Description: Set the heartbeat sending cycle, unit: ms
RECORD Number of entries | uns | RW | NO | |
Parameter Description: Number of indexes, initial value is 2
RECORD | COB-ID used by RPDO | unt2 | rRW | NO | |
1400 arameter Description:
~ 0x1400h: Setting RPDO1 0x0200
1403 0x1401h: Setting RPDO2 0x0300
0x1402h: Setting RPDO3 0x0400
0x1403h: Setting RPDO4 0x0500
RECORD Transmission type | UINTS | RW | NO | |
Parameter Description: Transmission Type, initial value is 255
RECORD Number of entries | UINTS | RW | NO | |
Parameter Description: Number of indexes, initial value is 4
RECORD | COB-ID used by TPDO | unt2 | RW | NO | |
arameter Description:
0x1800h: Setting TPDO1 0x0180
0x1801h: Setting TPDO2 0x0280
1800 0x1802h: Setting TPDO3 0x0380
~ 0x1803h: Setting TPDO4 0x0480
1803 RECORD Transmission type UINTS RW NO | |

Parameter Description: Transmission Type, initial value is 255
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3 RECORD Inhibit time luwtis | RW | NO | |
Parameter Description: Inhibit Time, 0-No Inhibit Time, Unit: 100us
5 RECORD Event time luntis | RW | NO | |
Parameter Description: Event Time, 0-Not Used, Unit: ms
0 RECORD Number of mapped entries UINTS RW NO
1600 1-8 RECORD RPDO Mapping 1-8 UINT32 RW NO
arameter Description:
16N03 0x1600h: Setting RPDO1
0x1601h: Setting RPDO2
0x1602h: Setting RPDO3
0x1603h: Setting RPDO4
0 RECORD | Number of mapped entries UINTS RW NO
1A00 1-8 RECORD TPDO Mapping 1-8 UINT32 RW NO
arameter Description:
1A~03 0x1A00h: Setting TPDO1
0x1A01h: Setting TPDO2
0x1A02h: Setting TPDO3
0x1A03h: Setting TPDO4
0 RECORD | Temperature | UINT | R | YES | |
2300 Parameter Description: Driver Temperature
2301 0 RECORD | MotoTemp lunt | R |vEs | |
Parameter Description: Motor Temperature

Appendix II: MODBUS Common Communication Data Address

Common Servo Drive Control Parameter Description

Address | Parameter Name Funct'1or'1 Data Remarks
description Length
Motor Basic Settings of Parameter
0 Servo Motor (PMSM)
0x42EB | sysPRM.sMotor.uwMotoType Motor Type 16 bits Brushless Motor
2 DC brushed motor
1 Incremental + HULL encoder
2 Incremental
Selected by the . 4 SSI absolute encoder
0x42E2 | sysPRM.sMotor.uwRecoderSelect 16 bits
encoder 8 BISS-C absolute encoder
16 BISS-B absolute encoder
32 NRZ absolute encoder
) Encoder line . .
0x42EA | sysPRM.sMotor.uwRecLineNum counts 16 bits Encoder resolution
0x42F1 | sysPRM.sMotor.uwAbsRecTurnNum Digit of 16 bits Digit of number of circles in the
number of absolute encoder
circles in the
absolute
encoder
0x42F2 | sysPRM.sMotor.uwAbsRecAngleNu | Angle digit of | 16 bits Angle digit of the absolute
m the absolute encoder
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encoder
0x42E5 | sysPRM.sMotor.uwNomCurrent Rated current 16 bits RMS current, unit: 0.1 A
Overload )
0x42E3 | sysPRM.sMotor.swMotorLoadMax ) 16 bits Percentage of the rated current
multiple
0x42E8 | sysPRM.sMotor.swNomSpeed Rated speed 16 bits Unit: 0.1 PRM
Motor Electric Parameter
Number of
0x42E0 | sysPRM.sMotor.uwPoleNumbers motor pole | 16 bits Number of motor poles/2
pairs
Electric angle .
0x42E1 | sysPRM.sMotor.uwPhaseOffset 16 bits 65536=360°
offset
0x42EC | sysPRM.sMotor. uwRotorlnertia Motor rotor 16 bits Unit: 0.01 kg/cm
inertia
Back
0x42ED | sysPRM.sMotor.uwMotoKv electromotive | 16 bits Unit: 0.1 V/Krpm
force constant
Wire . .
0x42EE | sysPRM.sMotor.uwMotoLs . 16 bits Unit: 0.01 mH
inductance
0x42EF | sysPRM.sMotor.uwMotoRs Wire resistance | 16 bits Unit: 0.1 r
Electromagneti . )
0x42F0 | sysPRM.sMotor.uwMotoTs . 16 bits Unit: 0.1 ms
¢ time constant
Motor self-learning Parameter
Enable . 0 OFF
0x4312 | sMotoSchPRM.uwSchStart ) 16 bits
self-learning 1 ON
Write in ) 0 OFF
0x4313 | sMotoSchPRM.uwParaSaveToUse 16 bits
parameters 1 ON
Encoder offset ) )
0x4314 | sMotoSchPRM.ulSchOffsetAngle ) 32bits Unit: Degree
angle
Number of
0x4315 | sMotoSchPRM.uwSchPoleNum motor pole | 16 bits Number of motor poles/2
pairs
) Encoder ) Current wiring encoder direction
0x431E | sysPRM.sMotoSch.uwEncoderDir o 16 bits
direction
Hall value of . Hall signals identified under
0x4318 sysPRM.sMotoSch.uwHULL30 16 bits ] .
30 degrees corresponding motor electrical
Hall value of . angles are related to the wiring
0x4319 | sysPRM.sMotoSch.uwHULL90 16 bits
90 degrees modes
Hall value of .
0x431A | sysPRM.sMotoSch.uwHULL150 16 bits
150 degrees
Hall value of .
0x431B | sysPRM.sMotoSch.uwHULL210 16 bits
210 degrees
Hall value of .
0x431C | sysPRM.sMotoSch.uwHULL270 16 bits
270 degrees
Hall value of .
0x431D | sysPRM.sMotoSch.uwHULL330 16 bits
330 degrees
Motor Rotation Direction Parameter
Motor 0 Viewed from the load side of
0x466D | sysWKS.uwMotoRotDir Rotation 16 bits motor, the CCW direction is
Direction forward  rotation.  (Standard
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setting)
1 Viewed from the load side of
the CW direction is

rotation.

motor,
forward (Reverse

rotation mode)

Motor Limit Mode Parameter

0x439E

sysWKS.uwStopPosMode

Options of the

16 bits

0 Add up subsequent instructions
when encountering
positive or negative limits,

and the subsequent instructions
are valid;

1 Shield subsequent instructions

when encountering positive or

limit mode negative  limits, and the
subsequent  instructions  are
invalid;
2 Shield subsequent instructions
when encountering positive or
negative  limits, and the
subsequent instructions are valid;
Motor Output Torque Limit Parameter
Positive output . Motpr torque output limit:
0x42E3 | sysPRM.sMotor.swMotorLoadMax o 16 bits
torque limit 0-300%
Negative .
. i Motpr torque output limit:
0x42E4 | sysPRM.sMotor.swMotorLoadMin output torque | 16 bits 0-300%
limit ’
Motpr Overload Protection Parameter
) 2.5 times ) Overload 2.5 times protection
0x4306 | stOverLoad.uw250verTqTime . 16 bits ] .
overload time time, unit: 10ms
) 2.0 times . Overload 2.0 times protection
0x4305 | stOverLoad.uw200verTqTime ) 16 bits ] ]
overload time time, unit: 10ms
) 1.5 times . Overload 1.5 times protection
0x4304 | stOverLoad.uw150verTqTime ) 16 bits ] ]
overload time time, unit: 10ms
. 1.2 times . Overload 1.2 times protection
0x4303 | stOverLoad.uw120verTqTime ) 16 bits ] ]
overload time time, unit: 10ms
. 1.1 times . Overload 1.1 times protection
0x4302 | stOverLoad.uw110verTqTime ) 16 bits ] ]
overload time time, unit: 10ms
Overload
0x4307 | stOverLoad.uwOverCurOutRatio current-limitin | 16 bits Motor current-limiting ratio
g ratio
Overload .
] ) 0 function off
0x4308 stOverLoad.uwOverLoadProtectEN protection 16 bits )
1 function on
enabled
Control Mode Selection Parameter
Selection  of 1 standard torque mode;
0x465A | sysWKS.swCntrlMode System 16 bits 2 standard velocity mode;
Control Mode 3 standard position mode;
Position Instruction Parameter
0x4394 | sysWKS.swPositionRefMode Position 16 bits 0 pulse given
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Instruction

Given mode

1 bus speed given

2 internal parameter (position
contact control)

3 bus control given

Electronic gear

0x439C | sysWKS.uwGearA A 16 bits Denominator
Electronic gear .
0x439D | sysWKS.uwGearB B 16 bits Molecular
Time constant
of primary
0x4397 | sysWKS. uwPosFiltime filtering of | 16 bits Unit: ms
position
instruction
Position out-of-tolerance
Position threshold, when the position
0x433C | stPosition.sIPosErrMax out-of-toleranc | 32bits following error exceeds the
e threshold setting, report the position
following error
The minimum deviation of
. . Position-in-pla . position in place, the position
0x43AC | stStdPosition.uwPosMinInPlace 16 bits . ]
ce threshold error is less than the setting, set
position in-place logo
Position contact control parameter
0: Delayed step change
. 1: Relative position signal step
sysPRM.Inside_PosOrder.uwPosOrd | Select the step .
0x43BC . 16 bits change
Mod change signal . .
2: Absolute position signal step
change
sysPRM.Inside_PosOrder.uwCycOpe | Selection  of . 0: Multi-point cycle operation
0x43BD ) 16 bits T )
Mod cycle operation 1: Multi-point single operation
Step
sysPRM.Inside_PosOrder.uwProStep | instructions in . Command 0-3 group number
0x43BE ] 16 bits ]
Num step-changing selection
mode
. Activate 2: Activate instant update
sysWKS.Inside PosOrder.uwStepSta . .
0x43BF » contact 16 bits 1: Activate delayed update
control; 0: End of update
. 1: This loop is over
) ending mark of )
sysWKS.Inside PosOrder.uwStepOv i . 0: Running
0x43C0 executing the | 16 bits .
er; . . Automatically reset when
nstruction .
activating control
Write 1 to
. clear internal . . )
0x43C1 | SysPRM.Inside PosOrder.uwStepClr . 16 bits Automatically reset after clearing;
remaining
instructions;
Position instructions in segment
Displacement . 0;
0x43C6 | stinSpaSpdOrder.slPusNumZro 32bits

equivalent to 0

High 16 bits: number of laps
Low 16 bits: pulse of one lap
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Displacement i Position instructions in segment
0x43C7 | stInSpaSpdOrder.sIPusNumOne . 32bits
equivalent to 1 1;
Displacement i Position instructions in segment
0x43C8 | stinSpaSpdOrder.sIPusNumTwo . 32bits
equivalent to 2 2;
Displacement . Position instructions in segment
0x43C9 | stiInSpaSpdOrder.sIPusNumThr . 32bits
equivalent to 3 3;
Velocity when
the . Displacement 0 speed instruction,
0x43D0 | stInSpaSpdOrder.slSpeedZro . 32bits )
displacement unit: 0.1 rpm
is0
Velocity when
the . Displacement 1 speed instruction,
0x43D1 | stInSpaSpdOrder.slSpeedOne . 32bits .
displacement unit: 0.1 rpm
is 1
Velocity when
the . Displacement 2 speed instruction,
0x43D2 | stInSpaSpdOrder.slSpeedTwo . 32bits )
displacement unit: 0.1 rpm
is2
Velocity when
the . Displacement 3 speed instruction,
0x43D3 | stInSpaSpdOrder.slSpeedThr . 32bits )
displacement unit: 0.1 rpm
is 3
Displacement Displacement O acceleration and
0x43DA | stInSpaSpdOrder.swFiltimeZro 0  smoothing | 16 bits deceleration time,
time Unit: ms/kpm
Displacement Displacement 1 acceleration and
0x43DB | stInSpaSpdOrder.swFiltimeOne 1 smoothing | 16 bits deceleration time,
time Unit: ms/kpm
Displacement Displacement 2 acceleration and
0x43DC | stInSpaSpdOrder.swFiltimeTwo 2 smoothing | 16 bits deceleration time,
time Unit: ms/kpm
Displacement Displacement 3 acceleration and
0x43DD | stInSpaSpdOrder.swFiltimeThr 3 smoothing | 16 bits deceleration time,
time Unit: ms/kpm
Stop time
. when the . Stop time when the displacement
0x43E4 | stInSpaSpdOrder.uwStoptimeZro . 16 bits . .
displacement is 0 segments (unit: 50ms)
is0
Stop time
. when the . Stop time when the displacement
0x43E5 | stInSpaSpdOrder.uwStoptimeOne . 16 bits . .
displacement is 1 segment (unit: 50ms)
is 1
Stop time
. when the . Stop time when the displacement
0x43E6 | stInSpaSpdOrder.uwStoptimeTwo . 16 bits . .
displacement is 2 segments (unit: 50ms)
is 2
Stop time ) )
i . Stop time when the displacement
0x43E7 | stInSpaSpdOrder.uwStoptimeThr when the | 16 bits . .
i is 3 segments (unit: 50ms)
displacement
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is 3
Profiled position parameter
Forward
0x43A8 | stStdPosition.uwKp coefficient of | 16 bits Position KP value
position gains
Velocity
o feed-forward ) ) )
0x43AA | stStdPosition. uwFrdKp i 16 bits Velocity feed-forward gain
gain
coefficient
Velocity . .
. o . Velocity feed-forward filtering
0x43AB | stStdPosition. uwFrdFileTime feed-forward 16 bits t'
ime
filtering time
0x43AE | stStdPosition.sISpeedOffset Speed offset 32bits Unit: 0.1 r/min
Speed instruction parameter
1 Pulse frequency given
2 Analog given mode 1
Speed  given . 3 Variable internal parameter
0x4402 | sysWKS.swSpeedRefMode . 16 bits .
mode selection given
4 Fixed internal parameter given
5 Analog given mode 2
) . . Fixed internal parameter given
0x4420 | stInSpdOrder.slFixSpeed Fixed speed 32bits ] ) ) )
instruction, unit: 0.1 r/min
o Acceleration . Trapezoidal acceleration time,
0x43F9 | StPI_CntrLoop. slIRampUpFileTime . 32bits .
time unit: ms
o Deceleration . Trapezoidal deceleration time,
0x440D | StPI_CntrLoop. slIRampDnFileTime . 32bits .
time unit: ms
S-shaped
acceleration
0x4412 | StPI CntrLoop. uwRefFileTime and 16 bits Unit: ms
deceleration
time
Velocity
0x4413 | StPI CntrLoop. uwFbkFileTime detected filter | 16 bits Unit: ms
coefficient
Profiled velocity modulation parameter
0x443E | sysPRM.sSpdCntl.sI0thKP Zero speed KP | 32bits Stop segment KP
0x443F | sysPRM.sSpdCntl.uwOthKI Zero speed KI | 16 bits Stop segment KI
0x4421 | sysPRM.sSpdCntl.sl1thKP First speed KP | 32bits Low speed KP
0x4422 | sysPRM.sSpdCntl.uw1thKI First speed KI | 16 bits Low speed KI
Second speed ) )
0x4423 | sysPRM.sSpdCntl.sI2thKP KP 32bits High speed KP
Second speed ) )
0x4424 | sysPRM.sSpdCntl.uw2thKI KI 16 bits High speed KI
0x4425 | sysPRM.sSpdCntl.uwKvfr PDFF factor 16 bits
Current .
0x4426 | sysPRM.sSpdCntl.uwFrdKp 16 bits Current feedforward KP value
feed-forward
Current .
o ) Current feed-forward filtering
0x4427 | sysPRM.sSpdCntl.uwFrdFileTime feed-forward 16 bits t'
ime

filtering time
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Zero-speed PI

Waiting time for switching to

0x4440 | uwChgOthPIWaitTime o ) 16 bits
switching time zero-speed
PI  switching Lo
. 1/2 segment PI value switching
0x4441 | uwChglthPISpeed speed of the | 16 bits
speed threshold
first segment
Analog setting parameter
. . 10V analog voltage Speed
0x4404 | sysWKS.uw10VAdcSpdNum Velocity value | 16 bits . . .
instruction value, unit: rpm
sysPRM.sAngPar.swAngOneZeroDri | Zero drift . . .
0x4526 16 bits Analog 1 zero shift, unit: 10mV
ft value
0x4525 | sysPRM.sAngPar.swAngOneSetOff | Offset value 16 bits Analog 1 offset, unit: 10mV
sysPRM.sAngPar.swAngOneDeadTi | Dead band . .
0x4527 16 bits Analog 1 dead zone, unit: 10mV
me value
sysPRM.sAngPar.swAngTwoZeroDri | Zero drift . . .
0x4529 16 bits Analog 2 zero shift, unit: 10mV
ft value
0x4528 | sysPRM.sAngPar.swAngTwoSetOff | Offset value 16 bits Analog 2 offset, unit: 10mV
sysPRM.sAngPar.swAngTwoDeadTi | Dead band . .
0x452A 16 bits Analog 2 dead zone, unit: 10mV
me value
0x4653 | sysWKS.swAngOneValue All 16 bits Analog 1 input value
0x4654 | sysWKS.swAngTwoValue Al2 16 bits Analog 2 input value
DROOP (Droop) control function parameter
0x43FB | StPI CntrLoop. uwDroopRate Droop gain 16 bits Unit: %
— DROOP ) )
0x43FC | StPI_CntrLoop. uwDroopFileTime . 16 bits Unit: ms
filtering time
Profiled current parameter
Current given . 0 Analog given
0x445F | sysWKS.uwCurrentRefMode . 16 bits .
mode selection 1 Bus mode given
Torque
0x445E | sysWKS.swigRef2Use instruction 16 bits Unit: 0.01 A
given
Torque
o instruction _ .
0x4460 | sysWKS.uwCurFiltime 16 bits Unit: ms
filter
coefficient
) Q-axis current )
0x4466 | sysWKS.mcCurUCntlParam.KPGain KP 16 bits Range: 10-10000
. Q-axis current .
0x4467 | sysWKS.mcCurUCntlParam.KIGain Kl 16 bits Range: 0-1000
. Q-axis current .
0x4464 | sysWKS.mcCurUCntlParam.KDGain KD 16 bits Range: 0-100
. D-axis current .
0x4468 | sysWKS.mcCurVCntlParam.KPGain Kp 16 bits Range: 10-10000
. D-axis current .
0x4469 | sysWKS.mcCurVCntlParam.KIGain Kl 16 bits Range: 0-1000
. D-axis current .
0x4465 | sysWKS.mcCurVCntlParam.KDGain KD 16 bits Range: 0-100
Motor home operation parameter
0x448E | SelfSofRst.uwRstMode Home 16 bits 0-37
0x448F | SelfSofRst.uwRstStart Start homing 16 bits 0 - Disable the homing operation
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1-Boot-Up
Homing . 0 - Homing process
0x4490 | SelfSofRst.uwRstEnd 16 bits )
process 1 - End of homing
) ) 0 - Normal homing
0x4491 | SelfSofRst.uwRstErr Homing error | 16 bits .
1 - Homing error
0x4492 | SelfSofRst.uwRstStarSpd Homing speed | 16 bits 0-10000 (0.1 rpm)
— Homing )
0x4494 | SelfSofRst.uwSpdFilTime . 16 bits 0-10000 (ms)
acceleration
0x4495 | SelfSofRst.slHomeOffset Homing offset | 16 bits 0-Ox 1 fftftff
MODBUS communication parameter
Communicatio )
0x4670 | sysPRM.uwMbusBaudRate 16 bits 9600/19200/38400
n baud rate
Communicatio .
0x466C | sysPRM.uwMbusStaAdd 16 bits 0-127
n address
CANOPEN configuration parameter
0—1Mbps
CAN 1—800Kbps
0x4670 | can Para CHANGED.BAUDRATE | communicatio | 16 bits 2—500Kbps
n baud rate 3—250Kbps
4—125Kbps
CAN
0x466C | can_Para CHANGED.NODE ID communicatio | 16 bits 1-127
n address
PDO
can_Para CHANGED.Change PDO o )
0x4674 -~ - communicatio | 16 bits 10-100 (ms)
Times
- n cycle
set CANOPEN .
0x4674 can Para CHANGED.CANEnable ) 16 bits
-~ to be valid
System state and motor feedback parameter
Bit29: 1=Battery alarm NRZ
encoder battery
alarm
Bit28: 1=Battery error NRZ
encoder battery error
Bit21: 1=CAN absolute
instruction instant update
enabled;
Bit20: 1 = bus control enabled;
. System status . Bit19: 1 = Watchdog timer reset;
0x465D | sysWKS.ulSystemFlagBits ; 32bits .
display Bit17: 1=Parameter save;

Bitl6: 1 =
recovery;
Bit15: 1 = Restore default setting;

Bit3: 1 = Command zero-speed

Software parameter

detection mark

Bit2: 1 = Zero-speed detection
mark

Bitl: 1 = Speed arrival mark

Bit0: 1 = Position/velocity arrival
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mark

Bit0: Servo ON input
Bitl: Position positive direction

10 input signal prohibited
0x4651 | sysWKS.uwDigitallnputs Servo control | 16 bits Bit2: Alarm clearing signal
signal Bit3: Position negative direction
prohibited
Bit4: Origin signal input
. System  error . Error code please refer to the
0x466E | sysWKS.ulSystemErrorBits 32bits ] )
alarm mark instruction manual
Power supply voltage value
0x426B | sysWKS.sBridge.uwDCBusValue Bus voltage 16 bits Actual Voltage = DCUS*10/256
™
0 Close mode switching
Mode . 1 position <-> velocity
0x4673 sysPRM.uwCntIModeChg o 16 bits .
switching 2 position <-> torque
3 velocity <-> torque
. Drive . . .
0x426A | sysWKS.sBridge.swBRGTemp 16 bits Unit: 0.1 C
temperature
Motor ) 0 Motor off
0x465C | sysWKS.swPWMOutputState 16 bits
power-up state 1 Motor power-up
0x4657 | Servo ON Servo enable 16 bits
Motor feedback parameter
Absolute . High 16-bit number of laps, low
0x42FD | SysPRM.sMotor.slAbsAngle 32bits .
motor angle 16-bit angle
SysWKS.sAbsEnc.sqMechAbsPos.h | Relative motor . Motor angle value,
0x42FE 32bits
0 angle OXfIfft=360 °
.| Relative motor .
0x42FF | SysWKS.sAbsEnc.sqMechAbsPos.hi ) 32bits Motor lap value
aps
Motor  actual
0x42D1 | SysWKS.sMotor.slAvgMotSpeed rotational 32bits Unit: 0.1 r/min
speed
Motor hall . .
0x42D2 | sysWKS.sMotor.uwHullState - 16 bits Bit0-2 corresponds to Hall UVW
signa
Motor
0x42D3 | sysWKS.swMotoCurBek effective 16 bits Unit: 0.01 A
current

Commonly-used read-only data continuous address (after program

have continuous reading function)

version: IXL-II-CODE 20220615, others all

Error code low

0x5A3C | UlsystemErrorBitsLo ) 16 bits . .

16 bits Error code can be viewed in

o Error code ) Chapter 5

0x5A3D | ulsystemErrorBitsHi . . 16 bits

high 16 bits

Absolute

. . Motor angle value,
0x5A3E | slAbsAngleLo position  low | 16 bits
) OXTIf=360 °

16 bits

Absolute
0x5A3F | slAbsAngleHi position  high | 16 bits Motor Laps

16 bits

206




IxLII/IxLs/IxH Series Servo Driver Handbook V5.6

Motor

rotational i
0x5A40 | slAvgMotorspeedLo 16 bits

speed feedback

low 16 Bits Motor rotational speed unit

Motor 0.1 RPM

) rotational .

0x5A41 | slAvgMotorspeedHi 16 bits

speed feedback

high 16 Bits

. Motor current . )

0x5A42 | uwDigitallnputs 16 bits Motor current unit 0.01 A

feedback

Digital signal .
0x5A43 | swMotorCurBek ] 16 bits

mput

Home ) 0 - Homing process
0x5A44 | uwRstend ) 16 bits .

completion 1 - End of homing

) ) 0 - Normal homing
0x5A45 | uwRsterr Homing error 16 bits )
1 - Homing error

Drive . . .
0x5A46 | swTempValue 16 bits Unit: 0.1 C

temperature

Power supply voltage value =

0x5A47 | swDcbusValueRead Bus voltage 16 bits rounded (actual voltage)

Commonly-used writing data continuous address (after program version: IXL-II-CODE 20230203, others all have

continuou

s writing function)

Selection  of

1 Standard Torque Mode

0x5AA0 | sysWKS.swCntrlMode System 16 bits 2 Standard Velocity Mode
Control Mode 3 Standard Position Mode
0x5AA1 | Servo ON Servo enable 16 bits
0x5AA2 | Err CLr Error Clearing | 16 bits
Velocity loop
0x5AA3 | stinSpdOrder.slFixSpeed velocity 16 bits . . .
) Fixed internal parameter given
Low 16 bits . ) .
- instruction, unit
Velocity loop )
] ] ) 0.1 r/min
0x5AA4 | stinSpdOrder.slFixSpeed velocity 16 bits
High 16 bits
) ) 0-Close home
0x5AAS5 | SelfSofRst.uwRstStart Start homing 16 bits ) .
1 - Enable the homing operation
Displacement
0x5AA6 | stinSpaSpdOrder.sISpeedZro 0 Velocity low | 16 bits . . .
. Displacement 0 speed instruction,
16 bits )
- unit
Displacement
o . 0.1rpm
0x5AA7 | stinSpaSpdOrder.sISpeedZro 0 velocity high | 16 bits
16 Bits
Displacement
0x5AAS8 | stinSpaSpdOrder.sIPusNumZro 0  equivalent | 16 bits o o
. Position instruction in segment 0;
low 16 bits . i
- High 16 digits: Number of laps
Displacement ]
. . Low 16 bits: Pulse of one lap
0x5AA9 | stinSpaSpdOrder.sIPusNumZro 0  equivalent | 16 bits
high 16 bits
0x5AA | sysWKs.Inside PosOrder.uwStepstart | Activate 16 bits 2: Activate instant update
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contact control

1: Activate delayed update
0: End of update

Appendix 3: Brake Resistance Wiring and Selection

The energy generated by the servo motor in the braking state will be fed back to the drive DC bus.
When the DC bus voltage value exceeds the protection range, the drive will report that overvoltage fault. At
this time, excessive energy needs to be consumed by an external braking resistor. The resistance value of the
optional braking resistor shall not be lower than the recommended resistance value. Connect the braking
resistor through RB + and RB-at the power end. And correctly set the starting voltage of the regenerative
resistor (it is recommended to set 62V and read-in 1600 for the 48V bus drive, and set 82V and read-in 2100
for the 72V bus drive). ( IxL-II 150300 drive does not have a brake port. To add a brake resistance, you need

to add it in other drives.)

Driver Model | Brake Braking resistance | Brake resistance | Brake resistance
resistance value (Q) power (W) withstand voltage
type (VDC) (minimum)

IxL-IT 1020 T-3R-300 3 300 500

IxL-IT 2040 T-3R-300 3 300 500

IxL-IT 3060 T-3R-300 3 300 500

IxL-IT 4080 T-3R-300 3 300 500

IxL-IT 50100 T-5R-400 5 400 500

IxL-IT 80160 T-5R-400 5 400 500

IxL-IT 100200 | T-5R-400 5 400 500

1 2 3 4 5 6
i % BLE B PO TS S T

SRS 18
FEALERHEE 19
Bl SRHRE 20
REREREEE 21
EHEF IR 22

xL2040

P196

10KHZ

80

0

0

o

[Yexn U sem [l mea [Z2eva [PDexa (14 on |
Enum 0

48

v (UEEHIES 23 89 2300 2300
TS 24 17014 17 450 0 450
TEECIEEISE 25
B 26 1701 62 1600 0 0
IrEEEwiEs 27 17003 25.664 et 824
1ot 28 » . :
CANOpen SHEE 29 1700 275 275 304 1°C
RS 30 10 17018 1000 1000 0 0
syl 31 p— 5 5 ;
. 2 11 17019 3 3 0 0
12 18030 00000000 0 0 Hex
13 18012 wPWMOutputState Enum 0 0 Hex
No. Chinese English
o .
1. HE Communication
2. ZH Parameter
; ;
3. B E Motor settings
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4. RieAT Trial operation

5. RAS W Condition monitoring

6. TNV A Oscilloscope

7. Hodk Address

8. ZH 4 Parameter name

9. fHRA Value type

10. THHEAE Calculated value

11. JRUBAE Original value

12. /ME Minimum

13. LN Maximum

14, FAT Unit

15. Dhaethid Function description

16. S IRSEREIE Motor and the driver parameters
17. URZIIR A s U Driver condition monitoring
13. RLALARAS Motor condition monitoring
19. HHLS B E Motor overload settings

20. R 5 o i Motor and load settings

21. Gt 2 S B Encoder feedback settings
22. CEVINE =PI Motor self-learning function
23. (VA=RETE Profiled position mode

24, (DA=R 5B 24 Profiled position parameter
25. (OA=REFE e Position contact control parameter
26. TR P AR X Profiled velocity mode

27. JIHE A il A Profiled torque mode

28. /0 il 1/O control

29. CANopen ZH( I & CANopen Parameter Configuration
30. X5 RS H| 4 Drive system control parameter
31. HL LA A7 45 Motor reset control

32. Wi Monitor Parameter
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