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1. Hardware instructions

    1.1  Model instructions
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Note: External wiring reference diagram (varies by model; pls refer to the specific model's manual for details).

1.2 Interfaces and Definitions
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Note: Interfaces vary by model; pls refer to the specific model's manual for details.
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If it does not run correctly, pls install these three files in the folder.
Using a Mini-USB cable, to connect the drive to the computer (already install with the  DriverStart  software.)

Click on the DriverStart file within the folder to run the program.

Unzip the file package.

2. Software Connection and Parameter Settings

2.1  Software Installation and Drive connection
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Open  DriverStart , click "Scan", then click "Confirm" to connect the driver with the software.

Click “install” and Open the “motor mounting”

2.2 Motor parameter settings
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Fill in the motor parameters in the corresponding fields. If the resistance and inductance are unknown, you can click on 
"Automatic Inductance Resistance Recognition," and the drive will automatically identify the resistance and inductance.
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Set the corresponding feedback type.
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If the motor's continuous current and peak current are set correctly, just keep both overload current and overload
protectiongain at 100%. 
The smaller the motor overload current compression ratio setting, the quicker the alarm, equivalent to the overload level. 
The smaller the motor overload protection gain setting, the quicker the alarm, equivalent to overload sensitivity.
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Click on the “Identify” function.

2.3 Pole identification and Current Loop Tuning

Only identify once when matching the motor for the first time

2.3.1  Phase Sequence Identification
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For ABZ encoders, the motor needs to be manually identified each time when it is powered on. If the motor is enabled 
without identification, the drive will automatically perform a pole identification. Alternatively, you can set P1E01=1 to 
automatically perform an angle identification each time when it is powered on.

For BISS protocol encoders, identification only needs to be performed once during the initial motor matching.

2.3.2 Magnetic Pole Identification
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Initial motor matching requires once current loop tuning. The default response level settings are sufficient for most 
scenarios but can be adjusted according to your needs before clicking on current loop tuning.

2.3.3 Current Loop Tuning
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2.4 Gain Adjustment
Use manual gain adjustment. And the effect of gain adjustment can be verified through using an oscilloscope to capture 
waveforms and check if they meet the requirements.

2.4.1  Manual Gain Adjustment
Step1：Set P1A00 to “1” to be standard stiffness.

Step2：Click on "Inertia Identify" to open the inertia presumption function. Select the “inertia presumption mode”, set the 

presumption curve, click “enable”, then long press either forward or reverse, and wait for the presumption inertia ratio 

result. Once the result is identified, please disable the motor, and click “download”.
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Step3：Adjust the P1A01 response level and the P1A31 model gain (model control enable is set to default on). Set the 
stiffness from low to high. In the case of meeting the requirements,  try to set the stiffness to a middle value. If it is too 
low, the positioning completion time will be long, will go with significant trailing deviation. If it is too high, there will be 
overshooting and possible to lead to oscillation. 
If the positioning completion time is too long or the following deviation during startup and positioning is too large, you 
can improve it by increasing the model gain. If increasing the model gain causes overshooting, you can appropriately 
reduce the model gain.

Step 4: If the speed feedback noise is too high, you can set P1A48 to enable speed observation function.

2.4.2 Oscilloscope Verification
Step 1: 

1.Click “OSC” 

2.Select the “Locate time measurement”. 

3.Choose the sampling mode as “trigger” and set the “interval” .

4.Set the trigger conditions.

5.Click the “ ▶ ” to wait for the trigger to complete. 

6.After the data acquisition is complete, click “calculate” to check if the positioning time meets the requirements, and 

verify if the waveform shows any overshoot or trailing. (Position arrival judgment range: bus setting is 6067, pulse setting 

is P1308.)

3 4
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Step 2: Diagram of Poor Waveform

Step 3: If the waveform does not show overshoot or trailing and the positioning time meets the requirements, it is 

considered satisfactory.   
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2.5  Position Control Modes

    2.5.1 High-Speed Differential Mode (Single Channel 4MHz)

Step1: Wiring

Note: Different models of drives have different interfaces; refer to the manual for the specific model.

Step 2: Set P0400 to “1” for Position Mode, and P1300 to “0” for Pulse Command.

Step 3: Set Pulse Instruction Pattern in P1314.
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Step 4: Set the Gear Ratio. P1303 and P1305 will only be effective when P1301=0.
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Note: Different models of drives have different interfaces; refer to the manual for the specific model.

Step 2: Set P0400 to “1” for Position Mode, and P1300 to “0” for Pulse Command.

Step 3: Set Pulse Instruction Pattern in P1314.

2.5.2  Low-Speed Collector Mode (200KHz)

Step1: Wiring      
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Step 4: Set the Gear Ratio. P1303 and P1305 will only be effective when P1301=0.
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2.6  Analog Control  

      2.6.1  Analog Speed Control 

Note: Different models of drives have different interfaces; refer to the manual for the specific model.

Step1：IO wiring.
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Step 2: Parameter Setting.
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2.6.2  Analog Torque Control

Step1：IO wiring.

Note: Different models of drives have different interfaces; refer to the manual for the specific model.
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Step2：Parameter Setting.
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2.7  EtherCAT Type Control
Step 1: In the beginning, ensure that the motor is running properly and the gain is adjusted correctly. 

Step 2: Import the correct XML file into the directory of the PLC.

Step 3: Set the drive to EtherCAT control mode.

Set the function code P0400 to “10”.

2.8 ProfiNet Type Control
   Refer to the RD5 PN servo drive user guide.
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2.9 Preset Positions and Homing
          2.9.1 Preset Position Tasks

Step1：Open the “preset Multi-position” task.

Step2：Select the task segment to be configured.

Step3：Set the corresponding running parameters for the task segment.

Step4：Set the operating conditions.

Step5：Operate the preset position task.

Step6：Before operation, select offline operation if needed.
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2.9.2   Background Homing
Step1：Open the “Homing”
Step2：Select the "Homing type”
Step3：Set the homing trajectory curve. 
Step4：Enable the motor.
Step5：Click "Start Homing" and wait for the process to complete.
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Fault Subcode and    
Description

Fault Cause Troubleshooting Measures

E·018·0

Manufacturer's parameters out 

of range

1.Software has been updated, the current 

value of the function code exceeds the 

allowablerange.

2. EEPROM fault.

3. Sevo drive fault.

1.Power up again, rewrite parameters after 

initializing system parameters (P0501=1).

2.Replace the servo drive.

E·212·0 
Phase Sequence Error

  1.During angle identification by the driver, 
  the UVW phase sequence of the driver and
  motor does not match.

  1.Correctly connect the UVW cables in   
  the right phase sequence.
  Perform phase sequence identification.

E·213·0
Gallopping fault

1.Incorrect UVW phase sequence wiring.

2. Power-up interference causing incorrect 
initial rotor phase of the motor.
3. Encoder model error or wiring error.
4. Excessive gravitational load on the 
vertical axis.

  1. Correctly connect the UVW cables in the     
  right phase sequence.
2. Power up and down again, redo the 
angle self-learning.
3. Replace with matching drive and motor, 
and correctly set the motor model.
4. Check if the encoder and motor cables 
are connected correctly.
5. Reduce the vertical axis load, increase 
rigidity, or shield the fault without 
compromising safety and usability.
6. Perform phase sequence identification.

E·910·1
Encoder communication error 

during Power-On

  1.The type of the driver and motor do not
  match.
2.Error in parameter verification or absence 
of parameters stored in the ROM of the 
bus-type incremental encoder.

1.Replace with matching drive and motor.
2.Check the encoder cable, please use our 
standard encoder cable.
Separate encoder and power line routing.

                    E·411·0
Duplicate DI Function 

Assignment

1.Same function assigned to multiple DI 

terminals when assigning DI functions.
  1.Reassign DI functions to avoid duplicates.

                      E·411· 1
 DI Function Assignment 
Exceeds Defined Range

1.DI function number exceeds the total 
number of available DI functions.
2.DI function not supported.

  1.After restoring system parameters to   
  default (P0501=1), power on again.

2.Do not assign DI function numbers 

beyond the DIDO function definition table.

                    E·412·0
   DO Function Assignment 

Exceeds Defined Range

  1.DO function number exceeds the total 

  number of available DO functions.

  1.Restore factory parameters and power   

  on/off again.

                   E·416·0 
Speed Exceeds 
Maximum Speed

1.Incorrect phase sequence of motor cables 
U, V, W.
2.Incorrect motor or encoder parameter 
settings, such as pole pairs, encoder 
resolution, etc.
3.Motor Magnetic pole identification not 
performed.
4.Input command exceeds over-speed fault 
threshold.
5.Motor speed loop overshoot.

1.Wire the U, V, W phases correctly.
     

resolution correctly
2.Set motor parameters or encoder

.
3.Increase power supply capacity.
4.Perform gain adjustment again.
5.Decrease the electronic gear ratio if 
feasible while meeting requirements.
6.Set the speed limit threshold within the 
over-speed threshold.

E·712·0
1.Motor pole identification failed.

   1.Disconnect the motor shaft and perform

   pole identification again.

E·216·0
1.STO not connected, causing STO to take 
effect.

   1· Correctly wire the STO.
 2.Replace the servo drive.

2.10 Common Software Operation Alarms

 Pole Recognition Fault

STO Terminal Not Connected
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lower limits of soft limits

E·D15·0
Incorrect setting of upper an

Fault Subcode and
Description

Fault Cause Troubleshooting Measures

E·218·0
Servo Emergency Stop Fault

1.DI Function 2: Emergency stoptriggered.

2.Background communication emergency
stop triggered.

1.Check the operating mode, confirm

safety precautions, and release the DI

brake effective signal (after releasing the

emergency stop signal, this fault resets

automatically).

1.Communication servo enable is effective
with internal enable.

1.Disable the servo enable signal from
the PLC。

E·419·0
Drive Overload Fault

1.Parameter settings error.

2.Drive overload, excessive load inertia, or
mechanical jamming.

3.Motor blocked.

1.Set the correct P0102 according to the
drive model.
2.Adjust the parameters reasonably based
on the current feedback effect.
3.Replace with a higher power drive.
4.Adjust the mechanical aspects to resolve
mechanical jamming issues.
5.Refer to the troubleshooting method in
E.B11.0.
1.Reduce the encoder frequency output
pulse count (P13.16).
2.Use shielded twisted pair cables to
prevent interference pulses from
overlapping with the real pulses and
causing false fault reports.

1.The position command increment is too
large.
2.Before mode switching or servo
enablement, the target position (607A
target position) is not aligned with the
current position.
3.Sync loss leading to excessive
accumulation of position commands.
4.Motor speed limit error.

1. Decrease the target position command
increment
2. Before switching modes or enabling the
servo, assign the current position value to
the target position (607A target position).
3. Confirm whether the motor's maximum
speed meets the application requirements.

d
.

1.Soft limits lower value i     
e

s greater than or
qual to the upper value.

1.Reset the parameters to ensure that 

607 -D 01h is ess than 607D-02h (P0B45 is 

less than P0B

l

47)

E· D16·0
Origin Offset Exceeds Soft Limit 

Range

 1.Origin offset is outside the soft limit

  position range.
     

  

                        
EtherCAT communicatio

1.Reset parameters and properly set 607D-

01h and 607D-02h.

E·D26·0
n 

abnormality

1.While the servo is enabled, if there's an 
inadvertent operation or human error at the 
master station causing the EtherCAT 
network status to switch from OP to 
another state, the network state transition 
becomes abnormal.

        
  

E· D26·

1.Check the PLC network status switching
program.

1
  

abnormalit
EtherCAT communication

y

1.Due to hardware issues, when the 

       

     

       

  EtherCAT network is in OP state, the

synchronization signal SYNC is turned off.

1.Check the PLC network status switching 

program.

   
            

   

3. Faults and Troubleshooting
For details, refer to the background fault dictionary.
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E·418·0
Servo Redundant Enable

Frequency Output Frequency
E·420·0

Too High

E·424·0
Position Command Overspeed

Multiple Times

1.Output pulse frequency exceeds the
hardware's allowed frequency limit (single
path 4MHz).



Step1：Click on "FW Upgrade."
Step2：Click on "Disconnect"
Step3：Click on "Browse" to select the software to be burned.
Step4：Click on "Update Serial Port."
Step5：Click on "Burn" and wait for the progress bar to be completed.
Step6： Close the IAPLoader software and reconnect to the background to check if the software version 
numbers for P0206 and P0207 match the burned software version.

4. Special Instructions and Precautions

    4.1   Firmware Upgrade

4.2  Automatic Reciprocal Motion in Position control Mode

Step1：Click on "Position JOG" to open the function page.

Step2：Set the JOG operation conditions and click "Enable."

Step3：Long press and hold the forward and reverse rotation buttons to set the limit 
positions.

Step4: Set the motion curve.

Step5: Click "Start" to run the trajectory in either the forward or reverse direction.
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RPDO TPDO NOTE

  6041h: status wor6040h: control word d must
   must

 6064h:  position feedbac
60FFh: target Velocity

k optical
 606Ch: velocity actual value optical

6060h:  modes of operation 6061h:  modes of operation display optical

RPDO TPDO  NOTE

6040h: control word 6041h: status word  must
607Ah: target  position 6064h: position feedback  must

6060h: modes of operation 6061h:  modes of operation display optical

4.3 Recommended PDO for Each Mode

         

4.3.1 Recommended Configuration for Cyclic Synchronous Position Mode (CSP

4.3.2 Recommended Configuration for Cyclic Synchronous Speed Mode (CST)

)
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RPDO TPDO NOTE
6040h: control word 6041h:  status word must

60FFh: target Velocity  must
 6064h:  position feedback optical
 606Ch: velocity actual value optical

6083h:  profile acceleration  optical
6084h: profile deceleration  optical
6060h:  modes of operation 6061h:  modes of operation display optical

RPDO TPDO NOTE
6040h: control word 6041h:  status word must

607Ah: target position 6064h:  position feedback must
6081h:  profile velocity  must

6083h: profile acceleration  optical
6084h: profile deceleration  optical
6060h:  modes of operation 6061h:  modes of operation display optical

RPDO TPDO NOTE

6040h:  control word 6041h:  status word must
6071h:  target Torque  must

 6064h:  position feedback optical
 606Ch:  velocity actual value optical
 6077h: Torque ActualValue  

6060h: modes of operation 6061h:  modes of operation display optical

        

4.3.4  Recommended Configuration for Profile Position Mode (PP

4.3.5 Recommended Configuration for Profile Velocity Mode (PV)

)

4.3.3  Recommended Configuration for Cyclic Synchronous Torque Mode (CST)
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RPDO TPDO NOTE
6040h: control word 6041h:  status word must

6098h: Homing method  optical
6099.01h:  speed during search 

for switch  optical

6099.02h: speed during search 
for zero  optical

609Ah:  Homing acceleration  optical

 6064h:  position feedback optical
6060h:  modes of operation 6061h:  modes of operation display optical

RPDO TPDO NOTE
6040h: control word 6041h:  status word must

6071h:  target Torque  must
6087h:  Torque slope  optical

 6064h:  position feedback optical
 606Ch:  velocity actual value optical
 6077h: Torque ActualValue optical

6060h:  modes of operation 6061h:  modes of operation display optical

4.4 Usage of Absolute Value Function
 Step 1: Set P0402 to enable the absolute value function, and set it to “1” for absolute linear mode.
 Step 2: Perform the initial homing operation

4.3.7 Recommended Configuration for Home Return Mode (HM)

4.3.6  Recommended Configuration for Profile Torque Mode (PT)
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5. Backup and Restore

The Backup and Restore page allows you to back up the internal parameters of the drive to a file and restore the 

backed-up parameters to the drive.    
6.  Common  issues

1.Fault E019.3 Product Mismatch Fault: Because the motor’s rated current is higher than the drive’s rated current.

Solution: It is recommended to replace the drive with one that matches the power current rating.

2. Fault E413.0 Current Calculation Overflow: It caused by excessive motor resistance or inductance, which can lead to 
overflow during current loop tuning. 

Solution: First, check if the motor power wire are connected properly. Next, verify if the resistance and inductance 
settings are correct. If these steps don't resolve the issue, manually adjust the current loop.
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