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nEXT1 Servo Drive Configurator connection
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EtherCAT OUT

Others slave

 (Ethernet cable – minimum CAT6)

Control power supply

Meanwell Supplier or another

Input Single phase 220VAC, output 

24VDC

Main Power Supply

VAS DC Power or Third party

Input Single/three phase 220VAC, 

output ~310VDC

Encoder wire 

Shielded cable

Maximum cable length 10m

Motor wire

Shielded cable

Maximum cable length 10m

U

V

W

FG

EtherCAT IN

Master or other slave

(Ethernet cable – minimum CAT6)

V+

V-

VP

VN

Frame Ground (TE)

Servo motor

Maximum distance between nodes 100m

Other EtherCAT 

SlaveWire length less than 1m

Wire length less than 1m



Monitors

Motion monitor

Status monitor

Status monitor

Monitor status of servo driver
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Monitors

Monitor product informations: Click Basic functions → Product information

The model of servo driver

Software version

Hardware version

Monitor software version: Click Help → About software

5NR Servo Driver Tuning



Alarm Display

(1)

(2)

(3)

(4)

(5)

(1) Alarm name and alarm code

(2) The possible reason case the alarm

(3) The investigate action to check the alarm

(4) The Corrective action to fix the alarm

(5) The monitor parameters when alarm occurs

(6) Click to reset the Alarm

(6)

When an alarm occurred, the Driver Status Led is Red
Open Alarm Display: Trace → Alarms
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Alarm Display

Alarm History tab: Show the history of alarm and 

Accumulated time when alarm occurs

(1) Click to clear the history alarm list (1)
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Monitors
Monitor status of Digital I/O signal: 

• Basic functions → IO Signal Allocation

• Monitor digital input/output pin assignment

• Monitor Input level

• Force digital output
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Digital Input/Output
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Digital Input Digital Output

• Inhibit
• Forward Drive Prohibit (POT)
• Reverse Drive prohibit (NOT)
• Home Signal (HOME)
• Touch Probe signal (TP1, 

TP2)
• General Input (DI1, DI2)

• Inhibit
• Servo Alarm (ALM)
• Position Complete (COIN)
• Rotation Detection Output (TGON)
• Servo Ready (SRDY)
• Torque Limit Detection (CLT)
• Speed Limit Detection (VLT)
• Holding brake output (HB)
• General Outputs (DO1, DO2, DO3)

Pin Assignment

• Select Digital Input/Output assignment
• Select Digital Input level
• Click apply
• Click Save to save the assignment to Flash memory



Software reset

• Basic functions → Software Reset
• Reset all setting parameters
• Reset alarms
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Parameters

Basic informations → Parameters

Function:

• Read/Wrire data to driver

• Back up to file

• Save data to servo driver Flash 

Memory

Parameters:

• Driver Parameter: *.txt file

• Motor Parameter: *.sys file
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Details of parameter



Trials Run

Control the servo motor without master controller

• Jog Operation

• Program JOG Operation
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Trials Run
JOG Operation: 

• Trial Run → JOG Manual

• Enter Speed → Apply

• Servo ON

• Hold Forward/Reverse Button

Parameter setting

• Pr40: Soft start acceleration/deceleration time (ms)

• Motor maximum speed (RPM)

Pr40 Pr40

Motor max speed (RPM)

JOG Speed

Hold forward button
Push Release

T_acc T_dec
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Trials Run
Program JOG Operation: 

• Trial Run → Program JOG Operation

• Apply Parameters

• Run

• Servo ON

• Execute
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Trials Run

PWM

Torque LoopSpeed Loop

Amplifier

Position Feedback

Speed reference

PWM

Torque LoopSpeed Loop

Amplifier

Position Feedback

Position Reference

Position Loop
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Jog Theory of Operation

Program Jog Theory of Operation 



Data Trace
• Trace → Data Trace

• Setting: 

• Sample time: 125ms → 16s

• Trace mode: Single/ continuous

• Data Trace: 4 data

• Trigger option

• Start trace data
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Data Trace
• Right Click to the graph

• Option:

• Zoom In/zoom out X, Y

• Cursor X, Y: measure difference

• Button: 

• Open, save graph

• Capture

• Copy to clipboard

• Trigger:

• Option to choose the target trigger

• Rising/ falling edge trigger
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Tuning

What is tuning ?

-Optimize how the amplifier responds to feedback

- Adjust the error compensation of the control loops

• Torque (current)

• Speed

• Position
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Tuning

Pr.38

Pr.39

Numerator

Denominator

Electronic gear
Smoothing 

Filter

Pr.43

Velocity feed 

forward

Pr.09Gain

Filter Pr.10

Position control

Pr.021st

2nd Pr.06

Torque

feed forward

Pr.11Gain

Filter Pr.12

Velocity control

Pr.021st

2nd Pr.03

Pr.06

Pr.07

Propor-

tion

Intergra-

tion

Torque filter

Pr.441st

2nd Pr.45

Notch filter

Pr.52

1st 2nd

Pr.53

Pr.56

Pr.57

Pr.60

Pr.61

3rd

Pr.54 Pr.58 Pr.62

Frequency

Depth

Width

Torque limit

Pr.48Max

Forward Pr.46

Reverse Pr.47

Speed detection

filter

Pr.441st

2nd Pr.45

Current control 

Main

Power

supply

MotorEncoder

Torque command

[%]

Gain switching

Pr.13Selection

1
st
 setup Pr.14

2
nd

 setup Pr.15

3
rd

 setup Pr.16

Pr.17
Switching

time

Pr.21
Delay

time

Pr.18

Pr.20

Speed detection

Load

Motor speed

[r/min]

Encoder

positional deviation

[Encoder pulse]

Velocity control

Command [r/min]

Sum of 

feedback pulses

[Encoder pulse]

+

-

+

+

+

-

+

+

Inversion of 

electronic gear

+

-

Command position deviation

[Position unit]

Position speed reference

[r/min]

Command position

[Position unit]

Pr.51 Pr.55 Pr.59Selection

(1)
(2)

(3)

(4)(6)

(5)

(7)
(8)

NR Servo Driver Diagram

• (1) Torque (Current) control loop

• (2) Torque Limit

• (3) Torque filter (*)

• (4) Velocity control loop

• (5) Speed detection filter (*)

• (6) Position control loop

• (7) Gain switching (*)

• (8) Electronic gear and smoothing filter (*)

(*) Optional tuning depend on the application
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Tuning

Basic manual tuning

• Tuning Current Loop: Adjust PI (Kp, Ki gain) 

controller

• Tuning Speed Loop: Adjust PI (Kp, Ki gain) 

controller

• Tuning Position Loop: adjust Kp, Kff gain 

Start

Tuning current loop

Response 
acceptable ?

Tuning Speed loop

Response 
acceptable ?

Tuning Position loop

Response 
acceptable ?

Finish

Yes

Yes

Yes

No

No

No
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Tuning

Current Loop tuning

When does need tuning current loop ?

• Set up new servo motor

• Adjust current loop bandwidth
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Tuning
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Tuning
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Adjust PI 
Controller gain

Setting current 
command 
profile

Enable cursor 
to measure

Click Apply to 
change parameter 
setting

Click to start 
tuning



Tuning
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Click to start 
the auto 
Commutation 
process 



Tuning
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• Save Motor Parameters to Servo Driver

• Back up tuning parameter to file

• Close Program
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Tuning

Use Bandwidth evaluate tool to evaluate 

the control loop response

• Tuning → Evaluate Bandwidth

• Click start

• Get Current/ Speed Loop bandwidth



Tuning
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Velocity Loop Tuning

• Open Edit Parameters

• Setting Control mode to Velocity Mode

• Open Program JOG Operation

• Setting Trapezoidal profile

• Open Data Trace

• Execute JOG Program

• Start Trace Data

• Adjust Kp, Ki Speed gain



Tuning
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Position Loop Tuning

• Turn off JOG Program Operation

• Open Edit Parameters

• Setting Control mode to Position Mode

• Open Program JOG Operation again

• Setting Trapezoidal profile

• Open Data Trace

• Execute JOG Program

• Start Trace Data

• Adjust Kp and feed forward gain



Torque Limit
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0x60E0

Positive 

torque

limit value

0x60E1

Negative 

torque

limit value

0x6072

Max torque

Position

control

Position 

demand 

value

Speed 

control

Torque offset

+

+

Torque control

Torque 

control
Motor

Torque

Parameter
• Forward torque limit Pr46 (maximum 200%)
• Reverse torque limit Pr47 (maximum 200%)
• Max torque Pr48 (maximum 200%)

Rated torque

200% Rated Torque

3s

To
rq

u
e 

co
n

tr
ol

Time



Gain switching
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• Decrease the gain at the time of stoppage (servo lock) to reduce vibration.
• Increase the gain at the time of stoppage (setting) to shorten the settling time.
• improve command compliance

Gain switching based on Torque Reference Level Gain switching based on Position Speed Reference Level

Gain switching based on Position Deviation Level Gain switching based on Position Complete signal (COIN)



Gain switching
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Select gain Speed Loop Gain Speed Intergral gain Position Loop gain Torque reference filter

Gain setting 1 1st Kpv (Pr02) 1st Kiv (Pr03) 1st Kpp (Pr04) 1st Torque filter (Pr44)

Gain setting 2 2nd Kpv (Pr06) 2nd Kiv (Pr07) 2nd Kpp (Pr08) 2nd Torque filter (Pr45)

Gain switching combinations

Relationship between the Waiting Times and Switching Times for Gain Switching

Parameters Range

Gain switching time 1 (Pr17) 0 to 65535ms

Gain switching time 2 (Pr18) 0 to 65535ms

Gain switching waiting time 1 (Pr19) 0 to 65535ms

Gain switching waiting time 2 (Pr20) 0 to 65535ms



Torque filter
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First order Low 
Pass Filter:
Frequency

First Notch
Filter:

Frequency
Depth
Width

Second Notch 
Filter:

Frequency
Depth
Width

Third Notch
Filter:

Frequency
Depth
Width

Torque
Reference 
before filter

Torque
Reference 
after filter

Notch Filter Notch Filter Notch FilterLow pass Filter

Low pass filter Notch Filter (1st,2nd,3rd)

• Low pass filter frequency (Pr44, Pr45) • Notch filter selection (Pr51, Pr55, Pr59)

• Notch filter Frequency (Pr52, Pr56, Pr60)

• Notch filter Width (Pr53, Pr57, Pr61)

• Notch filter Depth (Pr54, Pr58, Pr62)



Torque filter
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Use Mechanical Analysis to find notch frequency

• Tuning →Mechanical Analysis

• Click Start to start process

• Measure Notch frequency

• Design notch filter

• Verify
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Update firmware

• Check current version firmware of servo Driver

• Load Firmware programming (*.spf) file

• Download to Servo Driver

• Reboot Device

• Check new firmware version
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