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NEXT1 Servo Drive Configurator connection

Wire length less than 1m

¥

.| Other EtherCAT

Control power supply
Meanwell Supplier or another

Input Single phase 220VAC, output

24VvDC

Wire length less than 1m

Main Power Supply
VAS DC Power or Third party
Input Single/three phase 220VAC,
output ~310VDC

Slave

\
N R XSC-ECAT-ASD04
5 EtherCAT OUT
= [ o Others slave ) i
b & (Ethernet cable — minimum CATS) Maximum distance between nodes 100m
V+‘ 2‘1 Q g
V- - ]
> e 3 EtherCAT IN
e l’| Master or other slave
| (Ethernet cable — minimum CAT6)
z
A Vi \ »
T A Ll
= b - | P
g °u .
- m o T "
' Z‘ N/ =
» MotoF wire
- 5 Shielded cable
- “ Maximum cable length 10m
VN, Z 9
> (9] 2
e - 8 3 Servo motor
il o ] e .
N K g Encoder wire
Shielded cable
Maximum cable length 10m

Frame Ground (TE)
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Monitors

Monitor status of servo driver

2@_ MR Servo Drive Configurator

File  Basic Functions Trial Run  Trace Tuning Download Tools  Help Toont T [Fmiis
otor Power pee erence

Motor Running

Meotion Menitor .
I-ﬁ Status monitor

Motor base blocked (BB}

D DC input voltage - Volt

|:| Temperature - Degree celsius

|:| Speed Reference - RFM . .
T Tworer Spoes — Motion monitor
|:| Position Command - Reference units

|:| Actual Position - Reference units

|:| Position Error - Reference units

|:| Speed Error - RPK

|:| Torgue reference - %

D Kotor Power - Watt

|:| Total Operating Time - h:m;s.ms

Status Monitor

EtherCAT State Machine -

Wain Circuit -

Motor Power ON - Status monitor

Dwnamic Brake (DB} -

Rotation Direction -

InPosition -

OOogoOoo|ibo

Alarm Code - -
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Monitors

Monitor product informations: Click Basic functions = Product information

Model: || NR XSC-ECAT-ASDO4

| | The model of servo driver

Software Version: || RevD.003.20220603

| |Software version

Hardware Version: || RevD.001.20220406

|| Hardware version

Serial Mumber: |

Monitor software version: Click Help = About software

gg_ About

NR Servo Driver Configurator

VAS Corporation Version RevE.001.20220615

ol
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Alarm Display

When an alarm occurred, the Driver Status Led is Red (1)
Open Alarm Display: Trace = Alarms

(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 (5)

NR Servo Driver Tuning

Alarm Display

Alarm

(6)

Reset Alarm

Code Alarm

(e FFOS MAIM_UMNDER_VOLTAGE

Alarm Diagnosis  Alarm History

Cause

- The power supply voltage went below the specified range
- The power supply voltager dropped during operation
- The Servo Drive fuse is blown out

- A Failurae Arcurrad in the Samen Diriea

Investigated actions

- Measure the power supply voltage

Corrective actions

- Set the power supply voltage within the specified range
- Increase the power supply capacity
- The Servo Drive may be faulty. Replace the Servo Drive

Monitor at occurrence of alarm

Mame Value Unit ’*

Torque reference
Feedback speed
Position reference speed

Position deviation

Qoo |l

Motor position

£

0.1%
RPIM
RPIM
Pulses

Pulses




Alarm Display

Alarm History tab: Show the history of alarm and
Accumulated time when alarm occurs

(1) Click to clear the history alarm list

NR Servo Driver Tuning

Alarm Display

Alarm
Reset Alarm
Code Alarm
O FFO8 MAIN_UMNDER_VOLTAGE
Alarm Diagnosis  Alarm History
Clear History

(1)

Ma.

02
03
04
05
06
07
03
09
10

Mame

o [DecFFO2]: MAIN_UNDER_VOLTAGE
[DecFFO2]: MAIN_UNDER_VOLTAGE

[0xDD00]: NO_ERROR
[0xD000]: NO_ERROR
[0x0000]: NO_ERROR
[0xD000]: NO_ERROR
[0x0000]: NO_ERROR
[0x0000]: NO_ERROR
[0xDD00]: NO_ERROR
[0xDD00]: NO_ERROR

Accumulated
time
00:05:34.300
00:00:18.939
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000




Monitors

Monitor status of Digital /O signal:

Basic functions = 10 Signal Allocation

Digital I/ Pin Assign

Input

Monitor digital input/output pin assignment Assignment

Monitor Input level

Force digital output

Digital Input 1 [0] Inhibit
Digital Input 2 [0] Inhibit
Digital Input 3 [0] Inhibit
Digital Input 4 [0] Inhibit
Digital Input 3 [0] Inhibit
Digital Input & [0] Inhibit

Output

Assignment

Digital OQutput 2 | [0] Inhibit
Digital Qutput 3 | [0] Inhibit

Digital Qutput 4 | [0] Inhibit

Digital Output 1 [7] Holding Brake Output Signal (HE)

Status

Low
Low
Low
Low
Low

Low

Force Qutput

Enabled
Disabled
Disabled

Disabled

NR Servo Driver Tuning




Digital Input/Output

Pin Assignment

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)

» Select Digital Input/Output assignment

* Select Digital Input level
* Click apply

e Click Save to save the assignment to Flash memory

NR Servo Driver Tuning

Digital /0 Pin Assign

Input
Digital Input 1 |(7] General Input 2 (DI2) v| |High v| | Apply
Digital Input 2 |[2] Reverse Drive Prohibit Input Signal (NOT ~| |High ~| = Apply
Digital Input3  |[3] Home Signal (HOME) v| |High v| | Apply
Digital Input 4 |[0] Inhibit v| |High ~|
Digital Input 5 |[D] Inhibit v| |High v|
Digital Input 6 |[0] Inhibit v| |High ~|
Output
Digital Output 1 |[7] Holding Brake Output Signal (HB) v|
WTIVERTE R 5] General Output 1 (DO1) ~| | Apply
Digital Output 3 |[D] Inhibit v|
Digital Output 4 |[D] Inhibit v|
Save Close
9




Software reset

Basic functions = Software Reset

Reset all setting parameters
Reset alarms

Software Reset p4

The software reset function resets the Servopack
by using software and re-calculates all settings
including parameters.

Execute

NR Servo Driver Tuning
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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

-

Parameter E@
= B a b %
Open File Saveto File Read from Driver Write to Driver  Save to Flash
Driver Parameters  Motor Parameters
| | .
[ Reserved parameter (Do not Change) 0
m Control Mode 1-2 1
02 Speed Proportion Gain 1- 1000 100
03 Speed Intergral Gain 1 - 1000 100
04 Position Proportion Gain 1 - 5000 100
05 Moment Inertia Ratio % 1-1000 10
(=3 Second Speed Proportion Gain 1 - 1000 100
o7 Second Speed Intergral Gain 1-1000 100
03 Second Position Proportion Gain 1-1000 100
[he Speed Feedforward % 0-100 100
10 Speed Feedforward Filter Frequency Hz 0 - 5000 2000
11 Torque Feedforward S 0-100 L]
12 Torque Feedforward Filter Frequency Hz 0 - 5000 10
13 Gain Switching Selection Oto4 1] N
Set Mode of Operation
1: Position mode
% Velocity mode Details of parameter

NR Servo Driver Tuning
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Trials Run

Control the servo motor without master controller
* Jog Operation

* Program JOG Operation

NR Servo Driver Tuning

12



Tri a | S R U n JOG Speed Setting

JOG Operation: 10G Speed RPW] | Apply
* Trial Run =2 JOG Manual Operation
) Enter Speed 9 Apply Servo OFF Servo ON

* Servo ON

* Hold Forward/Reverse Button <§ p

Parameter setting

i<—>i Motor max speed (RPM) 14—

! Prd40 g
* Pr40: Soft start acceleration/deceleration time (ms) /
I JOG Speed

*  Motor maximum speed (RPM)

: 1 [l
1T_acc)
HL

'\Pr40 i

I i
! 1T_dec

Push

Hold forward button

NR Servo Driver Tuning

Release
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Trials Run

Program JOG Operation:
* Trial Run = Program JOG Operation

e Apply Parameters

* Run
e Servo ON
* Execute

|=| 10G Program Operation

=
('R
e
o
o
c
ol
K
m
o
o
o
o
=
wr

1000 1500

2000

Time[ms]

Running Information

Total time:

Maotor Encoder Resolution:

The total amount of movements:

2400 [ms]-ftimes]

() [references Unit]/ftimes]
3332608 Pulses/Rev

Running Condition

Jogaging Travel Distance:
33886080( [Reference Linif]

Jogging Movement Speed:
1000| [RPM]

Jogging Acceleration/Deleceration:
[ms] [1 - 5000]
Jogaing Waiting Time:

[ms] [0 - 5000]

Jogaing Mumber of Movements:
[times] (0 -100) (0: infinite)

Jogging Operation Pattern:
4. Waiting -= Forward -= Waiting -=

Apply

Run

NR Servo Driver Tuning
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Trials Run

Jog Theory of Operation

=

JOG Speed Setling

JOG Speed [RPM] | Apply

Operation

Servo OFF

N

Servo ON

2~

Speed reference

Amplifier

Speed Loop

Pl =~

Torque Loop

Position Feedback

PWM

Program Jog Theory of Operation

[=] 106 Program Operatien

Speed Reference [RPM]

Running Condition

Jogging Travel Distance:
83886080| [Reference Unit]

Jogging Movement Speed

1000| [RPM]

Jogging Acceleration/Deleceration.
100 [ms] [1 - 5000]

Jogging Waiting Time:
[ms] [0- 5000]

Jogging Number of Movements:

Jogging Operation Pattern
4: Waiting -= Forward -= Waiting -

Running Information
Total time

Mator Encoder Resolution:

2400 fs)/fimes]

The total amourt of movemerts: 0 [references Unitl/ftimes]

8388608 Pulses/Rev

Apply

Run

ftimes] (0 - 100) (0: infinite)

Amplifier

Position Loop

- -

Speed Loop

- -

Position Feedback

s T e

// - F ~
Position Reference /’ | /
L »l »l
> | ¢
\ AN
\\

S e

Torque Loop

» PWM

NR Servo Driver Tuning




Data Trace

Trace - Data Trace
Setting:
* Sample time: 125ms = 16s
* Trace mode: Single/ continuous
* Data Trace: 4 data
* Trigger option

Start trace data

“i"A‘ Trace

E d B

—— Reference Speed (RPM) Torgue Reference(0.1%) —— Actual Torque (0.1%)
—— Feedback Speed (RPM)

— COIN

Time[ms]

Sample setting:

1000~ | [us]x 1000 = 1000 [ms]

Trace Mode:

Single

Setting

Data1 ReferenceSpeed (R -
Data2 Feedback Speed (Rl =

Data3 Torque Reference(l -

4

Datad Actual Torque (0.1%

Trigger
Trigger Target:

Mo Trigger

Trigger Level:

Trigger Slope: | Rising

& & E

&l

Cursor
®1: | | ¥1: | |
X2: | | vz | |

p2-X1|: |:| [v2-Y1|:

NR Servo Driver Tuning
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Data Trace

e Right Click to the graph
* Option:
e Zoom In/zoom out X, Y
e Cursor X, Y: measure difference
* Button:
* Open, save graph
* Capture
e Copy to clipboard
* Trigger:
e Option to choose the target trigger

* Rising/ falling edge trigger

“."“ Trace

L_:;d—'..'.‘l

— Reference Speed (RFM) Torque Reference(0.13%) = Actual Torgque (0.1%) =—— COIN

— Feedback Speed (RPM)
1500.00 -

1000.00 -

/ Jk  ZoomInX
— = ZoomlinY
@L Zoom In XY
—  Zoom Out X
0.00
e it sntsmsmespcesd 1 ZoomOutY
EE{ Unzoom All
-500.00 - Remowve Cursor X
Remove Cursor ¥
-1000.00 I|
-1500.00 ;
50 18950 39950

Time[ms]

- O X
Sample setting:
1000 | [us]x 1000 = 1000 [ms]
Trace Mode:
Single Start
Setting

Datal ReferenceSpeed (R - - <
Data2 Feedback Speed (Rl = [ -
Data3 Torque Reference(l - @
Datad Actual Torque (013 - - @

Trigger
Trigger Target:

Mo Trigger e

Trigger Level:

Trigger Slope:  Rising

Cursar
X1: |1932.5 | v1: |394.3 |
X2: |1?20.? | v2: |?91 9 |

X2-X1|: [v2-Y1|:

NR Servo Driver Tuning
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Tuning

What is tuning ?

-Optimize how the amplifier responds to feedback

- Adjust the error compensation of the control loops
e Torgue (current)

* Speed

e Position

NR Servo Driver Tuning
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Tuning

Command position
[Position unit]

--------------------------
( 8 ) / Position speed reference \
{! 1

J

/

[r/min]

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 (*)

Electronic gear

Numerator
Denominator

Smoothing
> Filter

(7)

Gain switching

Selection Switching
1% setup time

Pr.17

Pr.18

/ Command position deviation

2" setup Delay

Pr.21

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

(*) Optional tuning depend on the application

\ [Position unit] time
ry Ce————— 3" setup Pr.20
Velocity feed Torque
forward feed forward
> cain > cain
Filter Pr.10 Filter
Velocity control
Position control
+ + +/_\ Propor- Intergra-
- > > »> > tion tion
—(O— 1st U U
+ by
T ] 1st
B EC =z | —
L { 2nd Pr.o3 | | Pr.o7
| |
\d )
SRR TN, T T Speed detection
Inversion of { positional deviation } { Y QORI filter
electronic gear . _[Encoder puise] ./ \, Sommen A
L T s 1st
(5)
_____________ 2nd Pr.45
= dbackpulses A 7 Motor speed N
“_Encoder pulse] _~ t ’\\ i)}
> Speed detection ( 2 )
=7
( 1) Torque limit
Max Pr.48
- Current control

+

Torque filter

(3)

1st

2nd

Y

Main

Load

Power
supply

NR Servo Driver Tuning

-

/
T
i
\

.

" Forward
dy| | Reverse

N
orque command ‘}

[%] J

Notch filter

1st 2nd 3rd
[Prs1] [ Prss] [ Prso]

Selection

Frequency | Pr.52 | | Pr.56 | | Pr.60 |

Depth [Pr53] [ Pr57 | [ Pret ]

Width [Pr5a] [Prss]| [ Pre2 |

19




Tuning

Basic manual tuning Tuning current loop

A

Tuning Current Loop: Adjust Pl (Kp, Ki gain)

controller

Response N
acceptable ?
Yes

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

A

Tuning Speed loop

controller

Tuning Position Loop: adjust Kp, Kff gain

Response N
acceptable ?
Yes

Tuning Position loop

S

Response
cceptable ?
Yes

A

NR Servo Driver Tuning

20



Tuning

Current Loop tuning
When does need tuning current loop ?
e Set up new servo motor

* Adjust current loop bandwidth

NR Servo Driver Tuning
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Tuning

Tuning

Motor and Feedback Current Loop tuning  Commutation

Rated Current [RMS Amps]
Peak Current [RMS Amps]:
Maximum motor speed [RPM]:
Encoder Type:

Encoder Resolution [Pulses]:
Pole Pairs per Revelution:
Maximum Power (Watts):

Maximum Voltage (Volts):

Phase to Phase Resistance [Ohm]:

Phase to Phase Inductance (mH):
Rated Torque (M.m]:

Rotor Inertia (kg.m2):

(*): Require Input

Load Form File Read from Driver

|z.4

|4.3

|55m

|'['.ld: Panaszonic Minas Ab Serial Absolute

|3333ws

|5

|100

|?_DD

|5.3

|10.?

|ﬂ.3

|'D.D

-

Encoder Setting

Apply

NR Servo Driver Tuning
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Tuning

Motor and Feedback Current Loop tuning  Commutation  Summary

—— Current Command (&) —— Actual Current [A) . B
& 2+ e
L1 ®\ b= ED E $
i Current Kp Gain: {4000
_ [ Current Ki Gain: 5000
N Excitation Type: ® Step () Sine
0.40
Frequency (Hz):
= i
E _ Current Ref 1 (-1 - 1A} (0.3
:
= 7] Current Ref 2 (-1 - 14): -D.1
U ] ‘
Click Annl\.+n .
0.20 CHCRK-Mmpp 149 / Apply Verify —
| K ( ‘ khange parameter [ cueer
— [] cursoarx [] cursary
- setting
0.00 > . .
-0.063 4933 9935 14.938 X I:I L= I:I
Enable cursor
Load Form File Read from Driver < S

== |[=]

to measure

Adjust Pl
Controller gain

Setting current
command
profile

___ Click to start
tuning

NR Servo Driver Tuning
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Tuning

Motor and Feedback

3500

Current Loop tuning  Commutation  Surmmary

—— Commutation Feedback Pasition Feedback

3000

2500

2000

1500
1000

500

Time {ms)

49 39 149

Y

= |[= ] =]

Auto-Phasing Method |DD: Default byte Firmware v|

Current Level [0 - 100%]

Hold Fun Auto Commutation

o

Commutation Feedback [cnt] ‘Cl |

Position Feedback [cnt] \1{:44314 |

Commutation status

1200000
1000000

800000

600000

400000
200000

o4

-200000

-1

Load Form File

45 59 145

Time (ms)

Read from Driver e S

--» Alignment the servoe motar rotor
--» Motor rotate forward

--» Motor rotate reverse

--» Finish commutation process

Click to start
the auto

— Commutation
process

NR Servo Driver Tuning
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Tuning

Save Motor Parameters to Servo Driver
Back up tuning parameter to file

Close Program

= || B || E2
Motor and Feedback Current Loop tuning Commutation  Summary
Recommended Action Before Leaving The Tuner
[] Save Parameters to Drive
[] Save Motor Parameters to File
Save Close

Load Form File Read from Driver <

NR Servo Driver Tuning 25




Tuning

Use Bandwidth evaluate tool to evaluate
the control loop response

* Tuning = Evaluate Bandwidth

* Click start

* Get Current/ Speed Loop bandwidth

10.0

40

-20

-3.0

Magnetude [DE|

-14.0

-20.0

10 100
Freguency (Hz)

180

1000

108

36

-36

Phase (Degree|

-108

-180

10 100
Frequency (Hz)

1000

=

w4 =l T

®) Current Loop () Speed Loop

Amplitude (0 - 100%): 30

Perturbance (0 - 100%): 30

Start

Bandwidth Frequency (Hz): |232.6690

Magnitude (DB): |-3.0780

NR Servo Driver Tuning
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Tuning

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

=] JOG Program Qperation

5 Trace

= d Sa

Speed Reference [RPM)

—— Reference Speed (RPM)
—— Fesdback Speed (RPM)

— ot
Servo ON/OFF Operation
Servo OFF Servo ON
- O s
Sample setting:
Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN

1500.00 -
1000.00 |
500.00 |
e
0.00-
Runining
| -so0.00-
Tatal tin
The tot
-1000.00
Matar B
-1500.00 - -
-B0 1995.0 39950
Time[ms]

1000 | [us]x 1000 = 1000 [ms]

Trace Mode:

Single ~ Stant
Setting
Data1 Reference Speed (R ~ - -
Data2 Feedbackspeed (Rl ~ [ -
Data3 Torque Reference(0 ~ -
Data4 Actual Torque (019 - - @
Trigger

Trigger Target:

Me Trigger ~

Trigger Level: 0

Trigger Slope:  Rising

Cursor
X1t |3285.D | Y1 |
X2: |3500.D | Yz |

|
|
[X2-X1]: P-vi: |:|

NR Servo Driver Tuning
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Tuning

Position Loop Tuning

* Turn off JOG Program Operation

* QOpen Edit Parameters

* Setting Control mode to Position Mode
* Open Program JOG Operation again

» Setting Trapezoidal profile

* Open Data Trace

* Execute JOG Program

e Start Trace Data

e Adjust Kp and feed forward gain

=] JOG Program Qperation

5 Trace

= d Sa

Speed Reference [RPM)

—— Reference Speed (RPM)
—— Fesdback Speed (RPM)

— x
Servo ON/OFF Operation
Servo OFF Servo ON
- O X
Sample setting:
Torque Reference(0.1%) —— Actual Torque (0.1%) —— COIN 1000 [us] % 1000 = 1000 [ms]
~ | [us] x = ms
Trace Mode:
Single ~ Stant
Setting
Data1 Reference Speed (R ~ - -

Data 2
Data 3

Feedback Speed (RI ~ [ -
Torque Reference(0 ~ -

B & E

1500.00 -
1000.00 |
500.00 |
0.00-
Runining
| -so0.00-
Tatal tin
The tot
-1000.00
Matar B
-1500.00
-B0

T
1995.0

Time[ms]

Datad Actual Torque (0.1% = - .
L e

Trigger

Trigger Target:
Me Trigger o
Trigger Level: 0

Trigger Slope:  Rising

Cursor

X1: (32850 | v |

T
3995.0 Xz [36000 | vz |

|
|
[X2-X1]: P-vi: |:|

NR Servo Driver Tuning
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Torque Limit

200% Rated Torque

°
| | Torgque control £
Torque —» — — S
| | :
<l '
o 1
0X60EO 0X60E1 0x6072 Torque offset . i Rated torque
Positive Negative Max torque | | | e
torque torque 3
limit value limit value S

]

|

v i

Position - + '
demand Position N Speed L, Torque |
control control | 4+ control I

value !
i

1

Time

Parameter

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

NR Servo Driver Tuning
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Gain switching

* Decrease the gain at the time of stoppage (servo lock) to reduce vibration.

e Increase the gain at the time of stoppage (setting) to shorten the settling time.

e improve command compliance

Gain switching based on Torque Reference Level

m

level

switching level

switching level

1st

2nd

1st gain

2nd

1st

speed S

motor speed or
commanded

Gain switching based on Position Speed Reference Level

level

1st

2nd gain

1st

level

1st

Gain switching based on Position Deviation Level

deviation pulse

delay

2nd gain

1st

COIN

1st

Gain switching based on Position Complete signal (COIN)

delay
2nd gain

1st

NR Servo Driver Tuning
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Gain switching

Gain switching combinations

Select gain Speed Loop Gain Speed Intergral gain Position Loop gain Torque reference filter
Gain setting 1 15t Kpv (Pr02) 15t Kiv (Pr03) 15t Kpp (PrO4) 15t Torque filter (Pr44)
Gain setting 2 24 Kpv (Pr06) 2" Kiv (Pr07) 2"d Kpp (Pr08) 2"d Torque filter (Pr45)

Relationship between the Waiting Times and Switching Times for Gain Switching

Waiting  Switching
First Gain [me___,[Time

Second Gain

T

Switching Condition satisfied

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

NR Servo Driver Tuning
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Torque filter

Torque First order Low
Reference — Pass Filter:
before filter Frequency

First Notch
Filter:
Frequency
Depth
Width

—~—

~

Low pass Filter

Notch Filter

Y

Torque

Second Notch Third Notch
Filter: Filter:
Frequency > Frequency
Depth Depth
Width Width
Notch Filter Notch Filter

» Reference
after filter

Low pass filter

Notch Filter (1t,2"d,3d)

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)

NR Servo Driver Tuning
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Torque filter

[SE]=]
Use Mechanical Analysis to find notch frequency | = d @ =
. . . 50.0
* Tuning = Mechanical Analysis N — N -
* Click Start to start process : M Mesusenent Condion
E; 140 \\ Date Accessed
. = 20 Alowable Rotations
Measure Notch frequency . S
10 100 1000 Mo, of Executions
e Design notch filter Freauency () SamingTine  [12
200 i Excitation Tirne,"lteratio
e Verify T Eahill /| i
RS T xt: [ess7 | v |
H i
é 40 T @ [iree | |
-120 | r‘ :
-200
10 100

Frequency (Hz)

NR Servo Driver Tuning
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Update firmware

* Check current version firmware of servo Driver
* Load Firmware programming (*.spf) file

* Download to Servo Driver

* Reboot Device

e Check new firmware version

Download Firmware

Firmware Version: | ECAT_AC_SERVO_DRIVER_REVD.003.20220616

Downloading PAL Program 28%

Update Status

-» Load Programming File: DXSC-ECAT-AC SERVO DRIVELS _SOFTWARE
"0_RELEASEVPROGRAMMING FILENUSER RELEASEVXSC_ECAT_ASDO4_
20220616.5pf successfully

-> Program Stopped

-+ Device In Boot Mode

-» MCLU Program is Erased

-+ MCU is Updated

-» PAL Program is Erased

NR Servo Driver Tuning
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