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1 GENERAL DATA

Authors: RSR

Date: 26.08.2022

Hardware: SV660N

Software: InoDriverShop v3.2.1.1

Info: SV660N Start up procedure guide

2 PURPOSE OF THIS DOCUMENT

The purpose of this document is to facilitate the start-up and diagnosis of the SV660 servo drive. The SV660N
series high-performance AC servo drive covers a power range from 50 W to 7.5 kW. It supports EtherCAT
communication protocol to work with the host controller for a networked operation of multiple servo drives.

The document is divided into different sections to explain the basic wiring, communication with the diagnostic
PC and the operation of the InoDriverShop program, which is used to perform the configuration and diagnostic
functions of the servo drive.

In order to use the InoProShop software, you need the serial communication cable S6-L-T00-3.0, described in
the section 5. Serial Communication cable.

3  REVISION HISTORY

1.2 4 February 21 | RSR First release

1.3 5 March 21 RSR The following sections have been added:
6.5.4 Comparison

6.8.1 EtherCAT position interpolation

7 Axis Scaling

8 Absolute encoder system

9.4 CiA402 Object Dictionary

1.4 26 August 21 | RSR The following sections have been added:
8.2 Data range in the absolute position linear mode
6.6.4 Inertia ratio calculation

The following sections have been modified:
6.4.4 Motor parameters

6.6.2 STUNE
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4 WIRING & COMMUNICATION

CN5: Serial communication

connector, used to connect the L A CN3 CN4
software tool Servo drive to PC communicationcable == T
B 9 1

I |
b | T : TD+ D+ |
CN6: Functional safety terminal, \ :
connected to external functional | TD- TD- |
safety signal E 1 |
E — ey i vy e L i
= | _ 5 1
Servo drive to PLC communication cable 4 | |
| = I [
I | RD- RD- |
4 H 1 |
Parallel communication cable for :@ I & : 7 - :
multiple servo drives 4 i | 16 8 |
i (=]
o — T R S TS T e |
\ N Servo drive to PLC communication cable
D .
Power o\
supply
Three-phase ==
220 VAC RS
Circuit breaker Q B
Used to protect power
cables bf;cut(ingoﬁthe g drive EtherCAT S bl CNL
circuit upon overcurrent. Q Servo drive EtherCAT communication cable
Noise filter §
Used to prevent external
noise. \
N > s ’
\ +24v| 10 po3+
Electromagnetic \ Servo drive /0 cable oIL
contactor (Prepared by users) ‘com-| | 0o3-|
Used to switch on/off the % COM-| [ DO3-
power supply of the servo | lEo: [l
drive. —
Install a surge protection g { COM#! D02+
device during use. Q o3
i | - |__[DO2-
L1y S i
. DIS DO1+
Regenerative resistor Servo motor encoder cable —
Connected between P-C
terminals when the bus
capacitor is insufficient.
Brake power supply (24 VDC)

Used when the servo motor
is configured with brake.

Electromagnetic contactor
Brake control signal, used to

System grounding -
See the magnified ﬂ
view at the bottom, L

turn on/off the brake power left.
supply. Battery box
Install a surge protection
I‘{ei‘snfeecglrjr:xg:;:& to usean 1 A Encoder signal connector CN2
electromagnetic contactor Main circuit cables of the motor
controlled by the DO S0
terminals of the servo drive. PE : Motor grounding terminal
1 +5V
2 GND
3 Reserved
4 Reserved
5 PS+
EI 6 PS-
Enclosure PE

System
grounding
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4.1

CONNECTION OF STO TERMINALS

This section describes the definition and functions of the I/0 terminal (CN6) for the safe torque off (STO)
functional safety function.

Two isolated inputs are configured to dual-channel inputs of STO function: STO1/STO2.

To make it more convenient and safe for installation, an additional pin with supply voltage (+24V) is integrated.
The bridging of the 24 volts is needed in case the safety circuit is installed but no STO function is needed.

The servo drive can operate normally only if the input status of STO1 and STO2 are both "1" or "H". If
the input status of either STO1 or STO2 (or both ) is "0" or "L", the servo drive cannot run.

com1i O O |2 2v
sto13l O O |4sT02
Terminal Pin No. Name Value Description
1 CoM ov STO reference ground
) 2 24V 24V 24\ power supply
cne 3 STO1 - Control input for STO1
4 STO2 - Control input for STO2
24y CNG6 Servo drive 24y
CNG =
| sto1r 3 5%0 . _ +24V power supply Servo drive
_!:( sto1 | _
STO2 |4 |57k0 CoM ATk —'ﬂz:(
L Y !
STO GND |1 +:f{ 5102 =
com b 4.7kQ ZF %Z =L
v

Figure 1. Example of external 24 V connection

INOVANCE TECHNOLGY EUROPE GmbH
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Figure 2. Example of internal 24 V connection
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The cable used to connect the SV660N with the computer is S6-L-T00-3.0. It is a DB9 (PC side) to RJ45 (drive
side) cable. The physical layer is according to R$232 communication.

Model Number: S6-L-T00-3.0

Material Code: 15041243

Figure 1. Connection relation between the servo drive and PC communication cable pins

N RJ45 on Servo Drive Side (A) DB9 on PC Side (B)

Signal Name Pin No. Signal Name Pin No.
RS232-TXD 6 PC-RXD 2
RS232-RXD 7 PC-TXD 3

GND 8 GND 5
PE (shield) Enclosure PE (shield) Enclosure

Figure 2. Pin definition of DB9 ("B" in the preceding figure) on the PC side

Pin No. Definition Description Terminal Pin Layout
2 PC-RXD PC receiving end
3 PC-TXD PC transmitting end
5 GND Ground
Enclosure PE Shield

6
INOVANCE TECHNOLGY EUROPE GmbH ME\
SV660N Startup Procedure_EN_v1.4_20220826.docx ﬂh&’? ( INovaNCE =



INOVANCE

InoDriverShop is the commissioning and diagnostic tool for SV660N drives series. This document explain the

InoDriverShop version v3.2.1.1

6.1 INSTALL AND EXECUTE INODRIVERSHOP

This program does not need to be installed. Unzipping the file in a folder on your computer is enough to run it.
Once the file has been decompressed in the resulting folder, the executable InoDriveShop appears. Executing
this file opens the user environment.

s | InoDr orkshop_3.2.1.2_Ov RS — O ¢
Home Share View e
« =~ 1 I < InoDriv... » InoDriveWorkshop_3.2.1.2_Overseas | v D £ Search InoDriveWorkshop_3.2.1.2_Overseas
~

Name Date modified Type Size "

Lo s st s e e e e s s A

InoCommunication.dll 31-Dec-19 8:43 Application extension 30 KB

% _InaCantinuousQscWrapper.dil 20-Mar-20 2:02 Application extension 81 KB
02-Mar-20 3:30 Application 383 KB

InoFFTAlgorithm.dll 27-Feb-20 4:53 Application extension 17 KB

InoFFTChannelControl.dll 27-Feb-20 4:48 Application extension 17 KB

InoFFTChannelControlWrapper.dll 27-Feb-20 4:53 Application extension 82 KB o
211 items

6.2 CREATE A NEW PROIJECT

To create a new project, click on the new project icon or the command from the start screen:

InoDriverShop - Home Page - ) x
General . Ul Style ~
] | i ==} o —_
l e E ,_‘ & L3 L -
New |Open | Close Save = ConnectDisconnect | Local Remote | Switch user
ProjectlProject | Project Project . device  device debug assistant account
Project Network communciation  Debug mode ~ User management
Work Space 2 Bl < Homerage @ -
ZProject
Ftscenl projsct
x

[v|Close home page after opening p.

(] Show home page while launch a INOVANCE
Param Monitor 'S n
Ro. ModueName  Funclonc . Descripton curentval  Unit
System Time 2020-11-09 16:55:25

The corresponding dialog to select the type of drive is show. It is possible to create a new project online or
offline. The offline project allows you to create a project without being connected to the computer.

If you connect with the drive, select the appropriate communication parameters. Connect the servo drive and
the PC by using the PC communications cable.

The default parameters of the SV660N are:

7
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e Communication: Serial port
e Baud Rate: 115200

e Data bit:8
e  Check bit: none
e Stopbit: 1

D Offline

SV660NSeries SV660P\CSeries SV630P\CSeries

I1S620FSeries 1S620HSeries SV520NSeries

Next page

A | Communication | Serlal port v

Serial port COM5 v
Baud rate 115200 v
Data bit 8 hd
Check bit None v
Stop bit 1 v

[ Adaptive baud rate

IS

Select the corresponding drive model (in this case SV660N) and click “Next Page” button.

The next image shows the dialog for scanning drives:

1. When the dialog opens, the scan of the devices starts automatically. But using this buttons it is

possible to start and stop the scanning procedure.

When a device is detected it is shown in this list.
This message shows when the search ends
Name of the project

AN

Folder where project is stored

In this text box there is the range node Id to search devices. Usually the drive uses no Id 1

Select the SV660N Drive which connected on the serial port communication and define the project name then

press the button “Finish”

Project Guide % X

Device List o e
Begin scanning Stop scanning Slave Id 1 - 15

Ro... Object name Object type Slave Id Baudrage Version

01 SV660N SV660N 1 115200 13.26...°

Object 1 scan finshed. (@)

Project dir

Project name: NewProject2020-11-09 e

Storage path: C:\Documents\Software\InoDriveShop\InoDriveWorkshop_3.2.1.2_Overseas e

L.nsn
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6.3

USER INTERFACE

The main screen is divided into three sections:

Buttons to access the most common functions

Project tree, where it is possible to access all the program options

This section shows the different screens of the program
Parameter monitor.

General  Project | SVGEON |

InoDriverShop - [SV660N]Pusition JOG - m] b

@e @ @ A

Emergency  Cancel Program
dop  emergencyslop | resel d

Contiol

= "1 Project
] & svEitln
5 Open Paren File
[3 Continuous Osc
- Open wave data file
12 Trigger Setting
) Peurann Monitor
b SVEGONT1]
B Paran

S e @ Mo A QE

Rs(mr to  Rolation  Connet Disconnect Modify station Inertia  Tuning Mechanical Faram Continuous Multi-machine Z Signal
efaull value direction™ number  identification smwg Mauagemenl analysis  List L3 tecipe Search

General Function

aram Ls! on

e [axis1 = (5

STEP1-Enable
® | xow o s o ) }speed(rimin]

Enabils ON

Rotating

heceleratior 200 ns (1, 65535)

Deceleration 200 ms (1, 65535)

Ugsbility adjustment
@ 10 Setting STEP2-Limit position setting
A0l Speed JOG
= paramsters - =)
-‘a!lechamcal analysis Current
B Dedicated parameter list 0 2072440415 q i1
- Contrast output s : : ‘_‘“_-“
& BlackBox (-2147483648, 2147453647 (21474H3648, 2147485647) I
‘B Device Information .
& Fault Manasement he positive limit negative limit po
—4 Reset to zere
STEP3-Run Running position tracking
Operating Reciprocating mede i
'}?’Ganmle.. ®
Running limes >

Waingtime 500

ms (0, 65535) .

ram Monilor ° L]
Fio. Moduie Name Functionc.. Desciplion curent value
001 SVGGONCHI1][1]  Hi-46 Feedforuard valus 95.0
002 SVGGONTH41][1] HOS-43  Model gain 40,0
003 SVGEONLHi][1]  Hog-D0 Speed loop gain 115.0
004 SVGGONTHI1][1] HOB-07  Absolute mositien comnter 2072440415
005 SVBEONLHII[1]  Hog-on Stiffness level 20

006 SVEGONTH1I[1]  HO9-00 Gain aute-tuning mode
oy cusennl 1011 Hos-10 Srmed Foodinrmard enin
< >

System lime  2021-01-26 0941730

3[ Interpolation mode+Inertia sute—tuning]

By dragging the tabs it is possible to organize the different windows or sections of the program as shown in the

following image:

INOVANCE TECHNOLGY EUROPE GmbH
SV660N Startup Procedure_EN_v1.4_20220826.docx

InaDriverShop - SVSGON[1]Param List - D %

® 0 @ SIS ADeBEE o X

fmeging  Concel | Program Recowrto Rataon |Tuning | fout 10 Macharicol Posam Continous Mt mctine_ inara
stop  emergency stop | reset  defaull value directian™ anagorment Sotting nalysis  List dentification Topalogy

General  Praject | SVEE0N Ul Style ~

lumon
Work Space o B |2 sveson[1Param List EI = | € [SVBEONJIO Setting «= (SvecONIPosition 06 B ~ | [ isvesonispeed 106 B -
SPraject = I Parasetar Grou wn B
& NewPro ject2000-11-00 1 Customized « m I
& Ope = Z15ysten STEFL-Enable Spoed JOG
16 Axis]
Botating &0 ° 106 100

Acceleration 200

! :
 Pazen List Baceleration 200
= Ussbilits adjustment - Sorvo ONOFF- | of
2 10 Setting R STEFZ-Linit position setting

1 Speed J06

= Position 10

BaBus motor sarameters

2 Yechanical asalys.

8 budleated parameior List
ntrast autout

- 5 ==

Currear

(~21474S3645, 14T4SIAT) (2147083645

vies latorsation .
B Failt Yanageaat R En =
ST R
Operating Please increase the rusnir -
Varcount. 325 e
< > [ 3
— ey |
Fo Moehams  Funcionc Ossorpton ol Und

System T 2020-11-09 204334

FEFEFEE]

aea Jlls

FEFEFEY

IOVANCE



INOVANCE

6.4 COMMISIONING AND OPERATION

The following figure shows the general procedure for axis commissioning:

Power ON
A
Factory Default See 6.4.2 Factory Default
X Reset fault
E9H 10 >
No
Disable STO.
Yes . .
See 4.1 Connection of STO terminals
No
Axis Not Ready (nr)
Check parameter HOB-63 Yes
“Not Ready Status”
No
No
A4
Yes
¥ Power ON by:
Power ON Axis From InoDriverShop: see 6.4.3 Jogging
From EtherCAT Master: ex. MC_Power
No Check:
From InoDriverShop: Communications
From EtherCAT: Control & Status word
Yes
Inertia Auto-tunig See 6.6.1 Inertia Auto-tuning
Gains Auto-tunig See 6.6.2 STUNE or 6.6.3 ETUNE

Yes
No

Manual Gains tuning

Yes
No

Vibration Suppression

>
A

A

End

10
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6.4.1 POWER SUPPLY

Switching on the input power supply
The input terminals for single-phase 220 V power supplies are L1 and L2.

The input terminals for three-phase power supplies are L1C/L2C (control circuit power input terminals) and
R/S/T (main circuit power input terminals)

After switching on the input power supply, if the bus voltage indicator is in normal status and the keypad
displays "reset" — "ry" in sequence, it indicates the servo drive is ready to run and waits for the S-ON signal to
be sent from the host controller.

,— '— ,— , First status after power up. After initialization or
'— ’— —, ,— '— reset is done, the servo drive automatically
— "t e e switches to other status.

The servo drive is ready to run and waits
for the S-ON signal to be sent from the
host controller.

STO enabled. Connect the STO1 and STO2 to the
— 24V input voltage signal to switch to “Ready”

, ' state

I
—

-—
-

LM
I

6.4.2 FACTORY DEFAULT

The factory default parameters of the drive can be restored through the software InoDriverShop or with
parameter “H02-31 System parameter initialization” changing the value from 0 to 1.

General  Project = SVE60N

® 0 QE]s %= @ MmSd A agm & XK

Emergency Cancel Programy Recover to | Rotation = Connet Disconnect Modify station Inertia  Tuning 10 Fault Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop | reset [default value Hirection™ number identification Setting Management  analysis List Osc recipe Search
Control General Function
InoDriverShop
e Restore default settings?
Yes No

Some parameters need to be effective after powered on again. The parameters can be validated by software
reset. So, it is recommended to do a software reset after restore factory default parameters

General  Project | SV660N

® © < e @ MmSHPA ABEHE D OX

Emergency Cancel ogram JRecover to  Rotation | Connet Disconnect Modify station Inertia  Tuning 10 Fault Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop Jefault value direction™ number identification Setting Management  analysis List Osc recipe Search

Control General Function

6.4.3 JOGGING

The jog function can be started using the keypad (jogging in the speed mode/jogging in the position mode) or
Inovance software tool (jogging in the speed mode).

1. OpenlJogscreen

11
INOVANCE TECHNOLGY EUROPE GmbH Fum
Ny
SV660N Startup Procedure_EN_v1.4_20220826.docx g & TV I wovnce 2



INOVANCE

2,3. Change speed

and acceleration values

4. Enable drive (S-ON signal)

5,6. Move forward and reverse in jog mode

InoDriverShop - [SV660M]Speed JOG - a X
General  Project | SVEGON Uistyle *
() P o=
® © @ A Q=
Emergency  Cancel Program Recoverto Rotation | Tuning  Fault |0 Mechanical Param Continuous Multi-machine  Inertia
stop  emergencystop| reset  default value direction™ Management Setting analysis
Control Function
EENEIES 2B |2 svesoninparam st (] [SV660NISpeed J0G I .
= Tibraject .
=8 NewProject2020-11-00 o
& Open Param File Speed 10G
T Continuous Osc
J06 109 om0, 30001 (@)
J0G acesteration |00 ms (0,85535) )
3 Parem List r
= Usability adjustment | ] o Q@
#10 Setring
a
—Fosition J0G «tmwzs B Lo pres
% Bus moter pasaseters
2 Yechanical soslosis (] (-]
B Dedicated paraneter lis{
4D Contrast sutput
& BlackBax
S Device Infornstion
& Fault Management
Param Monitor LY - |
cumentval . Unil

[Ro. ModueName  Funcionc. Deseiption

INOVANCE TECHNOLGY EUROPE GmbH
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System Time 2020-11-09 21:14:41
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6.4.4 MOTOR PARAMETERS

If the motor belongs to INOVANCE MS1 Series Servo Motor, the parameters are stored in the encoder.
Therefore, it is not necessary to configure the motor parameters, but it is important to verify that the
parameter "H00-00 Motor Code" corresponds to the motor code indicated on the nameplate.

6.4.4.1 NAMEPLATE AND MODEL

.
Nameplate ( )
Certificates
INOVANCE AC Servo Motor
Model —»| Model: MS1H1-75B30CB-A331Z
Parameters — 0.75 kW 220V 3000 r/min
2.39N.m 250 Hz 4.8A
Duty S1 Ins.F 3PHAC IP6T
Motorcode —=(|Motor Code: 14101 |  Weight: 2.18 kg
Suzhou Inovance Technology Co., Ltd. B
SerialNo. ~ —#=| Made in China S/N: Q111******x*xx*=
. J
J

MS1 H1-40B30C B ~A3317

Mark Series Mark Wiring Mode

MS1 | MS1 series servo motor z Terminal-type

Z-S | Lead wire-type

Mark Type

1:Low inertia and small
capacity Mark

2: Low inertia and
medium capacity

Brake, Reducer and Oil
Seal

H 0 None
3:Medium inertia and -
medium capacity 1 Oil seal
4: Medium inertia and ) Brake
small capacity
4 Oil seal and brake
Mark Rated Power (W)

Mark | Shaft Connection Mode

3 Solid, keyed, with
B x 10 threaded holes

One number and one letter

C x 100 |

Mark Encoder Type
Example: 40B: 400W

One letter and one digit

23-bit Multi-turn absolute
A3
encoder

Mark Rated Speed (RPM)

One number and one letter

T3 | 18-bit multi-turn encoder

B [x10 Mark Voltage Class
C |x100 5 220V
Example: 30C: 3000 RPM
D 380V
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HO00-00 Motor | 14000 Inovance motor with incremental encoder.

code Encoder resolution: 1048576 (2%°)

14101 Inovance motor with absolute encoder.

Encoder resolution: 8388608 (223)

H00-05 Serial- | The definition of HO0-05 shown as below table.

type For example, 11408 means 750W MS1 H4 series motor with serial bus encoder without PTC.
motor
code 11101 means 100W MS1 H1 series motor with serial bus encoder without PTC.

Ten Thousands digit Hundreds digit Tens Units
thousands digit digit
digit
Platform Encoder type Motor series Power rating (follow
version the rounding
principle)

1-H1 series 220V

2-H2 series 380V Power rating digits =
3-H3 series 380V power (W)/100
4-H4 series 220V For example, 100W
8-H2 series 220V is 01, 750W is 08

1-serial bus without

PTC 9-H3 series 220V

1-fi
|rs'F 2-serial bus with PTC
generation .
roduct 5-non serial bus
o without PTC
. 6-non serial bus with
generation PTC
product power rating digits =

7-resolver without PTC | 5-G1 series

ower (kW)/1
8-resolver with PTC P (kw)/

power rating digits =
power (kW)/10
for example, 31 kW
is 03

6-G2 series

14
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6.4.4.2 MOTOR SAMPLE

‘Address NC .16, Youx;ang Road,’
Wuzhong District, Suzhou 2151C.

Model

Frame Size
(mm)

Rated
Torque
(N-m)

Rated
Output
(k)™

Rated
Current
(Arms)

Maximum
Torque
(N-m)

Maximum
Current
(Arms)

MS1H1-40B30CB

60

0.4 1.27

4.46 28

10.10

Encoder Type A3: 23 bit Multi-turn absolute encoder

Rated Voltage HO0-09 = 220 V
Rated Power H00-10 = 0.4 kW
Rated Current H00-11=2.8 A
Rated Torque HO0-12 = 1.27 Nm
Max. Torque HO0-13 = 4.46 Nm

Motor Code H00-00 = 14101

SaParemeter Growp . Vitite 2l Wit al tick - s ooy Find
= Upload and save | Upioad and e Samsatings || e t0ol | oplons junent ped
53 (Current page all (Al fick options) Ak opbons) | S55eE S 25 Compars | ¥ s at cue (General user ~
1/00 [Serve motor parameters] value _curentvaise  Default Valug Minimu. Maimumvalue  Unit Modiied typs Effactive
1/101 [Servo drive parameters] T 110 110 o 63535 Downtime modification Power on
1/HOZ [Basic control parameters] Customized No. . 00 0.00 0.00 No modification
1/803 [Terminal input paremeters] Encoder version 2312.7 0.0 0.0 No modification
L/Hd (Terminal utput paranete Serial encoder motor S = 11104 0 0 Vo nodification
1/H05 [Position control paramet [ Axisl HOO-06  FPGA customized No. I m 0.00 0.00 ¥o modification
1/H0B [Speed control parameters] .
/BT [Torque control parsmeters] Axisl HOO-07 STO wersion = o0 0.00 0.00 No modification
/108 [Gain parameters Azisl HO0-08  Serial encader trpe S 14100 o o ¥o modification
1/B09 [Gain auto-tuning parameters]
1/B04 [Fault and protection paramete
1/H0B Ddonitoring parameters]
1/H0D r function parameters
1/H0E cation function parame
1/K18 [Position comparisen output]
1/K18 [Target position paramete
Work Space o B % [svesoNMotor Parameters [
'f:‘zf‘;&;n Choosamés:  |Axisl ~ Open fies. ‘Save ties. \Upload ail paramete.|  Witte check parame | Molor ange niliiz
& Open Paran File Fow Indax Parametar Nama Dofaul. Minemu_ Maxmumy. Unit  Modified Type Show Type
3 Continuous Osc Fénnl Rated voltage 0 Downtine modification Decina
&4 Open wave data file |L o0z Rated power 0.01 b Downtine modification Decinal
Trigger Setting (]2 003 Rated current 0.01 A Downtine modification Decima!
&) Param Monitor (]2 004 Rated torque 0.10 N Decimal
e SVBEON[1] 2005 Max. toraue 0.10 S Decinal
Y Paraa List 006 Rated speed 100 rom Decimal
= Usability adjustment 2007 Max. speed 100 ron Decina
& 10 Setting CZoos Noment of inertia 0.01 kg Decinal
1 Speed JOG o0 Number of pole pairs of PHSM 2 Decima!
oo Stator resistance 0.001 ] Decinal
|Zo11 Stator inductance Lq 0.01 o Decinal
2012 Stator inductance Ld 0.01 H Decinal
Dedicated parameter list |Zo1s Linear back EWF cosfficient 0.01 aV/zpn Decina
O Contrast output []Lo1a Tergue coefficient Kt 0.01 N/ Arms Decimal
@ BlackBox []2015 Mechanieal constant Tm 0.01 [ ms Decimal
Sbevice Infornation Lo Absolute encoder position offset swz o 4204967205 Deeinal
4 Fault Management C]2017 Encoder selection (Hex) L 19 0 4095 Hexade.
+ Reset to zero [CJZos Encoder FFR 388608 1 1073741824 p/Rev Decinal
[]2.019 Absolute encoder function setting bit 0 0 65535 Hexade.
o Rated motor current 0 0 Decimal
[ 021 Brake close time 0 0 ms Decimal
|2 Max. motor curret 16,95 0.00 A nodification Decinal
tg Bit0l of motor SN code 0 0 nodification Hexade,
I Bit23 of notor SN code [ 0 nodification Hezade.
ImEx Bitd5 of motor SN code [ 0 nodification Bexade.
ImEx Bit67 of motor SN code ] 0 nodification Bexade.
ImFx Bit80 of motor 5N code [ 0 i Bexade.
ImFx Bitll of notor 5N code [ 0 Bexade.
e Bitl3 of motor 5§ code 0 (] Bexade,
O Bitl5 of moter SN code 0 o Bexade,
|EX Motor attribute check 0 0 Downtine modification Hexade.
] Draxis coupling voltage compensation coefficient 50.0 0.0 L] Any modification Decimal
2 G-asis back B compensation coefficient 500 0.0 % Any modification Decima
tg D-axis current laop gain 500 0 2 Any modification Decinal
I D-axis current laop integral congensation factar 100 0.01 Any modification Decina
ImEx Gaxis current lop gain s 0 iz Any modification Decinal
ImEx Graxis current loop integral congensation factor 100 0.00 Any medification Decinal
ImEx Current loop version So. [ 0 Downtine modification Bexade.
ImFx D-axis proportional gain in performance priority mede 000 0 Any medification Decinal
2 D-axis integral gain in performance priority mede 100 0.00 Any modification Decinal
a Q-axis proportional gain in performance priority mede 000 0 0 Any modification Decinal
a Q-axis integral gain in performance priority mede 100 0.00 Any modification Decinal
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6.5

PARAMETER MANAGEMENT

6.5.1

BACKUP

Following this procedure we can make a backup copy of the drive parameters.

5.

Click on “Param List”

Select the axis group

Click on “Upload and save (Current page all)”

The following message appears. Select whether the parameters HOO, HO1 should be saved in the

parameter file.

0 Are the HOO and HO1 groups saved?

Select the file to save the parameters

InoDriverShop - SV660N[1]Param List = [m} X
General  Project = SV660N Ul Style ~
o Myl 1= -t
® 0 @ T2 @ M5O A QF ¥
Emergency Cancel Program Recover to Rotation = Connet Disconnect Modify station Inertia  Tuning 10 Fault Mechanical Param Continuous Multi-machine Z Signal
stop ~ emergency stop| reset default value direction™ number identification Setting Management analysis  List recipe Search
Control General Function
Work Space 2 B |- sve6oN[1)Param List EI v
= Project Z3Parameter Group [ i i .
£ svoon 52 Custonized Upoadandsave | Upoadandsave oo Savesetings | real o dneatid | S
& Open Param File % Gain adjustment (Current page all) (Al tick options) (Al tick options) H00 and HOT) page) Compare
2 Continuous Osc %3 Firaware versions =
21 0pen wave data file “#3Gain adjustment ALL __Ax. Func... Description Seftingvalue  currentvalue  Defa.. Minimu.. |
[Z Trigger Setting =2 Systen [CA. HO... Motor SN =2 14101 14101 0 !
[ Param Monitor B Sl B [_A. HO... Customized No. S 0. 00 0.00 0.00 .
e SVG60NT1] Pt 1’530 ;gem ::wr varal|[™ A . H0... Encoder version = 23127 0.0 0.0 l
B Paran Lis # Axis 1/ ,1’ poervo drive paral|[ A . H(... Serial encoder motor SN E= 11104 0 0 |
e d #Axis 1/H02 [Basic control pail[=, " uo " FpcA customized No = 000 0.00 0.00
= Usability adjustment 93 Axis 1/H03 [Terminal input pd|/=} " " ) e - o
# 10 Setting ® Axis 1/H04 [Terminal output || A+ HO-..\ STO version E 0. 10 .00 0.00
[ Speed J0G # Axis 1/H05 [Position control||wA-- HO... Serial encoder type SR 14100 0 0 )
= Position JOG # 4xis 1/H06 [Speed control pai|LA-. HO... MCU software version = 00. 3 0.0 0.0 [
R Bus Rotor peranstars # Axis 1/H07 (Torque control p|[_A.. HO... FPGA software version [ 0. 7 0.0 0.0 !
2 Mechanical analysis # Axis 1/HO8 ;Gain parameters] ||[_A.. HO... Servo drive series No. —— 3[ Sors] 3 0 |
8 Dedidated pivameter st # Axis 1/H09 [Gain auto-tuning|([_ A.. HO... Voltage class of the drive unit . 220 220 0 [
© Contrast outpot #Axis 1/HOA [Fault and proteci|[” A.. HO... Rated power of the servo drive = o040 0.40 0.00
© BlackBox ﬁms 1/108 ;lbn};?r"gs paramf|[” A, H0... Max. output power of the servo drive BN 0. 40 0.40 0.00
= Device Information s 1/HOD Hhuxiliary functiq|[7a | Ho... Rated output current of the servo drive ESI 2. 50 2.80 0.00
o Axis I/HOE [Communication fujl ™y ' jo . yax. output current of the servo drive = Ry 10.10 0.00
A Fault Management # Axis 1/H18 [Position compari!| i s g : :
b Resat T serd # Axis 1/H19 [Target position ||l A~ HO... DC bus overvoltage protection threshold . <20 420 o ]
| A.. HO... Control mode selection === 9[ EtherC... 9 0 |
[ A. HO... Absolute system selection =3 0[ Increm... 0 0
;AH HO... Rotation direction selection S 0L CCW di. 0 0
[_A. HO... Stop mode at S-ON OFF — 0 Coast ... 0 =3
[ A. HO... Stop mode at No. 2 fault — 2[ Ramp t... 2 -5
:A.. HO... Stop mode at overtravel e 1[ Stop a... 1 (]
[LA. HO... Stop mode at No.1 fault = 2[ DB Sto... 2 0
L A.. HO... Delay from brake output ON to command received — 250 250 o
_A.. HO... Delay from brake output OFF to motor de-emer... - 150 150 50
[_A. HO... Motor speed threshold at brake output OFF in... — 30 30 20
[ A. HO... Delay from S-ON OFF to brake output OFF in r... 500 500 1
[ A. HO... Warning display on the keypad == 0L Output... 0 0
[ A. HO... Permissible minimum resistance of regenerati... [EESNNNNNNN 40 40 1
[_A.. HO... Power of built-in regenerative resistor R 50 0 0 [
[ A.. HO... Resistance of built-in regenerative resistor |l 50 0 0 |
;L. HO... Resistor heat dissipation coefficient =50 30 30 10
[_A. HO... Regenerative resistor type == 3[ No res... 3 0 f
|_A.. HO... Power of external regenerative resistor 40 40 1 '
[ A. HO... Resistance of external regenerative resistor  —- 50 50 15
[ A. HO... User password — 0 0 0 |
[_A.. HO... System parameter initialization == 0L No ope... 0 0 g
_A.. HO... Selection of parameters in group HOB = 50 50 0 b
|_A.. HO... Keypad data refresh frequency == 0 0 0 4
|_A.. HO... Factory password —— 0 0 0 |
[ A. HO... DIl function selection == 14[ Posit... 14 0 .
= > [ A. HO... DIl logic selection == 0[ Normal... 0 0
AN DT Eunntion colaned o IEC Nomoe 15 0
1 you need y o No - Different from Update Different with
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6.5.2 RESTORE

This procedure shows us the steps to restore the drive parameters from a backup file:

1. Click on “Param List”

2. Click on “Open recipe”. The parameter file values are showed in the “Setting value” field
3. Click on “Write all (Except groups HOO and HO1)". A progress bar show the downloading process status

oading, please hold on.

The following message appears. It is recommended to reset the drive after downloading parameters.

Click on Yes to reset the drive software.

InoDriverShop X

Some parameters need to be effective after being powered on
again. The parameters can be validated by software reset:
Click “Yes' to reset the software; otherwise, click ‘No

Note: Groups H00 and HO1 are manufacturer parameters,
please modify them carefully,

InoDriverShop - SV660N([1]Param List - X
General  Project | SV66ON Ul Style ~
o N TR et s
® © @ ST Bhe @ mSHOA QFE B X
Emergency  Cancel Program Recoverto Rotation | Connet Disconnect Modify station  Inertia  Tuning 10 Fault  Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop | reset default value direction™ identificatic Setting analysis  List Osc recipe Search
i & R
Work Space 2 B ) sve60N[1]Param List £ -
EZIProject Z1Parameter Group I
52 sv660n 23 Costonized Upload and save | Upload and save wm‘ Savosotings ‘”"“’;;? il
& Open Paran File 3 (Curtentpage af) (Al tick options) (utckoptons) | ‘ot A
3 Continuous Osc = -
B e rova daka #il3 1/H00 [Servo motc| Ax_ Func.. Descripton Seftingvalue cumentvalue  Defa.. Minmu. Maxmu
¥ Teigger Sirting 1/HOL [Servo driv|[ZA.. HO... Speed loop gain 115.0 40.0 0.1 2000.0
) Paran Monitor 1/H02 [Basic contl|[/A.. HO... Speed loop 10.50 10.89 0.15  512.00
e SV660N(1] 1/H03 [Terminal i[04 . H0... Position loo... 135.9 106.8 64.0 0.1 2000.0
B P tiat 1/ti04 Lerninal ¢|(7A. H0... 2nd speed lo... 75.0 75.0 7.0 0.1 2000.0
= Usability. adjostassit 106 CSpeed cong| X2 A+ HO... 2nd speed lo... 10.61 10.61 10.61 0.15 512,00
@ 10 Setting 1/HO7 [Torque con| A~ HO... 2nd position... 120.0 120.0 120.0 0.1 2000.0
14 Speed J0G 1/H08 [Gain parasl|A-- HO... 2nd gain mode  1[ Switch... 1[ Switch... 1 0 1
~ Position J0G 1/H09 [Gain auto-||ZA-- HO... Gain switcho... Of Fixed ... O[Fixed... 0 0 10
B Bia uokon vecemeters 1/HOA [Fault and [|[ZA.. HO... Gain switcho.. 5.0 5.0 50 0.0 1000.0
2 Mechanical analysis 1/HOB (Monitoriny EL. HO... Gain switcho... 50 50 50 0 20000
B Dedicated parameter list 1/HOD [Auxiliary ||[vA.. HO... Gain switcho... 30 30 30 0 20000
© Contrast output 1/HOE [Communicat||[vA.. HO... Position gai... 3.0 3.0 3.0 0.0 1000.0  ms
1/H18 [Position cll[04 . HO... Load moment 9.15 12.34 1.00 0.00  120.00
& Device Tnfscmstion VK19 [Target posi[U4 . HO... Zero phase d... 0.0 0.0 0.0 00 40 ms
A Poalt Naskgiiot VA. HO... Speed feedfo... 0.50 0.50 0.50 0.00 6400 ms
B Rt tatwacd VA. HO... Speed feedfo... 0.0 0.0 0.0 0.0 100.0 %
[A. HO... Torue feedf... 0.50 0.50 0.50 0.00 64.00 ms
[VA.. HO... Torque feedf... 0.0 0.0 0.0 0.0 300.0 %
[A. HO... Speed feedba... O[ Moving... O Moving... 0 0 4
[VA. HO... Cutoff frequ... 8000 8000 8000 100 8000  HZ
EA.. H0... PDFF control... 100.0 100.0 100.0 0.0 2000 %
VA. HO... Cutoff frequ... 170 170 170 50 600 H
[ZA.. HO... Inertia corr... 100 100 100 1 1600 %
[VA. HO... Speed observ... 0.80 0.80 0.8 0.00 10.00 ms
[VA.. HO... Disturbance ... 600 600 600 10 4000 Hz
[ZA. HO... Disturbance ... (] o 0 100 %
[ZA. HO... Inertia corr... 100 100 00 0 1600 %
[VA. HO... Phase modula... 0 0 0 -0 % 3
[VA.. HO... Frequency of... 0 0 0 0 1000 Hz
[VA. HO... Compensation... 0 0 o0 300 %
“A. H0... Speed observ... O[ Disable] O[ Disable] 0 0 1
“A. HO... Model contro... 1[ Enable] Of Disable] 0 0 1
VA. HO... Yodel gain 375.8 0.0 0.0 0.1 2000.0
VA. HO... Feedforward ... 99.0 95.0 95.0 0.0 102.4
[VA.. HO... Medium and 0.0 0.0 0.0 300.0
[FA. HO... Medium- and 0 0 0 200
[ZA. HO... Medium- and 100 00 0 600
A. HO... Medium and 0.0 0.0 0.0 300.0
“A. HO... Medium and 0 00 200
“A. HO... Medium- and ... 100 00 0 600
[V A.. HO... Position loo. 512.00 5L.. 0.15  512.00
< 5 ||[ZA. HO.. 2nd position... 512.00 512.00 5L.. 0.15  512.00
Za B Snnnd ahrase. O Dirahlal A7 Dicahlal 0 o 1
- [ oo o

System Time 2021-01-26 08:53:12
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6.5.3

OFFLINE EDIT

To edit the values of a parameter file without being connected to the drive, follow these steps:

Click on “Open parameter file”

Select the corresponding parameter file in the open file dialog box

Select the corresponding parameter section
Edit the “current value” of the parameter

Changes made to the parameter values are automatically saved in the corresponding parameter file

- 07-01-2021 - =] X
General ~ Project ~ SV660N b Ul Style ~
- (s pes 1t
® © @ S e @ M SO A QB b X
Emergency Cancel Program Recoverto Rotation = Connet Disconnect Modify station Inertia  Tuning 10 Fault Mechanical Param Continuous Multi-machine Z Signal
stop  emergencystop | reset default value direction™ nus identificati Setting analysis it Osc il Search
Control General Function
Work Space 2 B . parameters 01—01-2021.Inoplr! -
= Project =Z1Parameter Group Find v Access pivi...
- & sv660n =% Axisl
& Open Param Fileo 33 Axis 1/H00 [Servo motor paramet Ro.. Functio.. Description . current value Default .. Minimu.. Maximu.. Unit Mod
3 Cont inuous Osc # Axis 1/H01 [Servo drive paramet |3 0.. H08-00 Speed loop gain ) 30.0 (4] 0.0 0.1 2000.0 Hz Any
: Open wave data file M Axis 1/HO2 ;Basu control parar 2 0.. H08-01 Spegdrloop integral tim... 28.40 19.89 0.15 512.00 ms Any
@ Trigger Setting ¥ Axis 1/HO3 [Terminal input para 3 0.. H08-02 Position loop gain 36.2 64.0 0.1 2000.0 Hz Any
Porsa Macites ims 1/H04 [Terminal output par |3 0.. HO8-03 2nd speed loop gain 7.0 75.0 0.1 2000.0 Hz  Any
%9 SV66ONT1] :pr\xxs 1/HO5 [Position control pa 1 (.. H08-04 2nd speed loop integral... 10.61 10. 61 0.15 512.00 ms Any
B Paran List uﬁ:i }‘539 ;?Z:eﬁeci:z‘:?‘lﬂma: 90.. HOS-05  2nd position loop gain 120.0 1200 0.1 2000.0 Hz  Any
= Usability adjustnent gy R Em: e sl 20.. HOS-08  2nd gain mode 1[ Switchover between t... 1 0 i Any
10 Setting ;‘A“s 1/H09 (Gain suto-tuning pa 20.. HO8-09 Gain switchover condition O[ Fixed at the 1st gai... 0 0 10 Any
[ Speed JOG ¥ Axie 1/HOA EFau].l and protectid 90.. HO8-10 Gain switchover delay 5.0 5.0 0.0 1000.0 ms  Any
< Position JOG 3 Axis 1/HOB [Monitoring paramete = O+ HOB-11 " Gain switchover level 50 A0 0 20000 Ay
B Bt ao o vt $4Axis 1/HOD [Auxiliary function || 0.. HO8-12 Gain switchover hysteresis 30 30 0 20000 Any
@ Mechanical analysis # Axis 1/HOE [Communication funct & 0.. H08-13 Position gain switchove... 3.0 3.0 0.0 1000.0 ms  Any
B Dedicated Daxam’eter list ¥ Axis 1/H18 (Position comparison | 0.. H08-15 Load moment of inertia ... 3.00 1.00 0.00 120. 00 Any
© Contrast output #axis 1/H19 [Target position par |3 0.. HO8-17 Zero phase delay 0.0 0.0 0.0 4.0 ms  Any
& BlackBox 30.. H08-18 Speed feedforward filte... 0.50 0.50 0.00 64.00 wms Any
= Device Information 30.. HO8-19  Speed feedforward gain 0.0 0.0 0.0 100.0 % Any
& Fault Nanagement 90.. HO8-20 Torque feedforward filt... 0.50 0.50 0.00 64. 00 ms  Any
ol em 20.. HOS-21 Torque feedforward gain 0.0 0.0 0.0 300.0 %  Any
D0.. HOB-22 Speed feedback filter s... O[ Moving average filte... 0 0 4 Dowr
40.. H08-23  Cutoff frequency of spe... 8000 8000 100 8000 HZ  Any
40.. HO8-24  PDFF control coefficient 100. 0 100.0 0.0 200.0 % Any
40.. HO8-27  Cutoff frequency of spe... 170 170 50 600 HZ  Any
20.. H08-28 Inertia correction coef... 100 100 1 1600 % Any
J0.. HO8-29  Speed observer filter time 0.80 0.80 0.00 10.00  ms  Any
30.. H08-31 Disturbance cutoff freq... 600 600 10 4000 Hz  Any
30.. HO8-32 Disturbance compensatio... 0 0 0 100 % Any
9 0.. H08-33 Inertia correction coef... 100 100 0 1600 % Any
90.. HO8-37 Phase modulation of med... 0 0 -90 90 B Any
30.. HOS-38 Frequency of mediumfre... 0 0 0 1000 Hz  Any
< 0.. HO8-39 Compensation gain of me... 0 0 0 300 % Any
20.. HOS-40 Speed observer selection O Disable] 0 0 1 Any
20.. HOB-42  Model control selection O[ Disable] 0 0 1 Any
40.. H08-43 Model gain 40.0 40.0 0.1 2000. 0 Any
J0.. HO8-46 Feedforward value 95.0 95.0 0.0 102.4 Any
30.. H08-53 Medium- and low-frequen... 0.0 0.0 0.0 300.0 HZ Any
30.. HO8-54 Medium- and low-frequen... 0 0 0 200 % Any
30.. H08-56 Medium- and low-frequen... 100 100 0 600 % Any
30.. H08-59 Medium~ and low-frequen... 0.0 0.0 0.0 300.0 HZ  Any
90.. HOS-60 Medium— and low—frequen... 0 0 0 200 % Any
9 0.. HOB-61 Medium— and low—frequen... 100 100 0 600 % Any
90.. HOB-62 Position loop integral ... 512.00 512.00 0.15 512.00 Any
20.. H08-63 2nd position loop integ... 512.00 512.00 0.15 512.00 Any
20.. HOB-64 Speed observation feedb... O[ Disable] 0 0 1 Any
< 2|l¢ >
Varcount: 329 Curentvar. 43
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6.5.4 COMPARISON

The InoDRiverShop software has two options for comparing the project parameters.

The first option allows you to compare the current values of the project with a parameter file. The second
option allows you to compare the values of a file with the factory values.

6.5.4.1 COMPARE WITH CURRENT VALUES

To compare parameter file with actual values follow the next procedure:

1. Open parameter file. Click on “Open Recipe” button and select the corresponding parameter file.
After opening the parameter file the values of this file are loaded in the column "Setting value"

InoDriverShop - SVEGON[1]Param List - o x
General  Project | SVB6ON Ul sye *
= o= T e .
® 0 @ T2 @ MSOA QFE B XK
Emergency  Cancel  Program Recowerto Rotation | Connet Disconnect Modify station Inertia  Tuning 10 | Mecharcl aram Coninsous ol machin 2 Sgnal
stop ger reset  default i number  identification i baremed ket 1 ich
Control General Function
2 B | sve6oN[1)param List -
S Pazsmeter Goo
w Upload and save || Upioad and save meo ‘Save setlings e sl
& Open Paren File 'H0D and HOY) ey
3 Contiouous Oz
Adsid Functl. Descripton settngvae @) cunentvave  Deta
HIS-00 Speed loop gain 349 529.8 0.0
108-01 Speed loop intesral tine constant .07 19.69
H08-02 Position loop gsin 023 6.0
H08-03 2nd speed loop sain 75.0 7.0
H08-04 2nd speed loop integral time constant 10.61 10.61
H08-05 20d position loop gain 120.0 120.0
H05-05 2nd gmin mode 17 Switch. 1
H05-09 Gain switchover condition O Fized ... 0
H08-10 Gain switchover delay 5.0 5.0
H05-11 Gain switchover level 50 50
¢ parsmeter list v H08-12 Gain switchover hysteresis % 0
© (mm: ghiskes Icommicas [ HO8-13 Position gain switchover tine 3 3.0 3.0
®Blac sition [ 105-15 Load moent of inertia ratio 2. 200 1.00
= [arset pos| [0 axis  BOB-17 Zero phase delay 0.0 0.0 0.0
7 [Axisl HOS-18 Speed feedforward filter tie constant  0.80 0.50 0.50
4 hisic 6o 'dero Speed feedforvard gain 0.0 0.0 0.0
Torque feedforvard filter tine constant  0.50 0.50 0.50
Torme feiformasd main 0.0 0.0 0.0
0L Noving a... Of Moving.. 0
000 8000 5000
PDFF control coefficient 100.0 100.0 100.0
Cutoff frequeacy of speed observer 170 170 170
corsection coefficient of speed ... 100 100 100
Spe rver filter tine 0.50 0.50 0.50
[ZAxisl HI8-31 Disturbance cutoff frequency 00 0 0
[ZAvisl  H0S-32 Disturbance compensation 0 0
[ Avizl H08-33 Inertia correction cofficient of 100 100 100
[7Axisl HOS-37 Phase modulation of medius-frequency J )
[£Avis] K838 Frequency of medius-frequency Jitter 0 0
[ Axisl H05-39 Compensation gain of mediwm-frequency 0 0
[£Axvisl HOS40 Speed observer selection Of Disable] 0
[ Axisl  HOS-42 Yodel control selection 10 Easble] 0
[ Axisl  H0S-43 Wodel 984.6 40.0
< > |[Paxist  Ho8-46 Feedforsard value 9.0 9.0
S N [ oiewont vom Update Difecent with

D3 Param Monitor
tom Timo 2021-02-02 085726

2. Click “Compare” button and select “The set value is different from the current value”

-

Axis copied Find \—
A
ompare [ ]select all (curre. - I:General user

IThe set value is different from the current value I

Write all tick

29.8 40.0 The set value is different from the factory value
.07 19. 8¢—wrTo OIZ.UU WS ANY... IIMEUIate

3. This is the comparison result:

InoDriversShop - SV6ON([1)Param List - a x
General  Project  SWBSDN. Ul Style =
\ o o = 0o
®@ © |0 S H e @ MmMSHOA QFE D
Emergency Cancel Progras ROWI‘BI" ‘Connet Disconnact Modify station Inertia  Tuning 10 Fault Mechanical Param CoMlN/w! Mull\ machine Z Signal
stop  emergency stop. oy deiaull veluedlle(llun number  identification Setting Management  analysis  List cipe  Search
Control General Function
Work Space. 2 B | svecon(iParam List B -
ZaProject i Parameter Grow Wilte al Wite sl ik i
B 5vE60n Uploadand sam  Upload and save Sarm sotlings &
Open reope (Exceptgraups  oplians (curent
& 0o {Curetgago aly (Al lick cplions) mxoptons) L SO £ General user
s n;' . I [ Adsid Funch Descrption Softgumie  centvabe  Defa Minimu Flocie modo
3] igger Setting i [Servo driv|[V Axis]  BOB-12 Jog speed acceleration ramp time 10 50 1n a lmmediate
Memitor . 2 c cont| [ Axisl  BOB-00 Speed looo sain e 6.9 400 01 Tnnediste
= sv6e0T1] 3|[2 Axis1  BOB-D1 Speed loop integral time comstant 3163 16,69 16.89 0.15 Inmediate
= List [Terminal <7 axis) 10602 Positicn leop sain a4 6.0 6.0 01 Tnmediate
Bility adjustment [£ Axis] B08-15 Land moment of inertia ratis 201 6.96 100 0.00 Inmediate
10 Serting "2 Axisl  BOB-19 Speed feedforvard main 0.0 4.0 a0 00 Tnmediste
= Spesd 106 1| [ Axis1  F08-43 Madel gain 648 m 0 0.0 0.1 Inmediate
—Pasitica J0G -||[2 Axisl  HOG-46 Fesdforward valve .0 5.0 9.0 0.0 Tnmediate
% Bus motor parsmeters ¥ Axis]  BOB-00 Gain auto-tuning mede af Disabled... 4[ Regula... 4 a Inmediate
2 Mechanical analyais " Axisl  HOD-01 Stiffness level 14 FEY Tnmediate
B Dodieated paramtes List ¥ Acisl K902 Adaptive mwtch mode of ddtive... 3 B 3 8 Innediate
© Contrast outpat ¥ Axisl  FOS-03 Ouline inertia suto-tuning mode Of Online 5... 20 Online.. 2 O Tnmediate
& Blackiox L cl|[7 Axis1  BOB-44 Frequency of low-frequency resapance sup... 0.4 16,0 00 0.0 Tnmediate
EDevice Informstion [Tarset 5020 Aris)  B09-49 Frequency of lowfrequency resonance sup.. 0.0 0.0 00 00 Tnmediate
& Fault Vansgement
# Reset ta zers
< >
No Oifeent fom Updsto Difarent with SVB6ON Gains1 inaparam

3 Poram Monitos
ime 2021-02-02 09:06:46
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6.5.4.2 COMPARE WITH FACTORY VALUES

To compare parameter file with factory values follow the next procedure:

1. Open parameter file. Click on “Open Recipe” button and select the corresponding parameter file.
After opening the parameter file the values of this file are loaded in the column "Setting value".

InoDrivershop - SVG6ON[1]Param List - o x
General  Project | SVG6ON i sty
- — e s i
® © @0 <2 @ MSOAQFET B XK
Emergency  Cancel  Progam Recowerto Rotation | Connet Disconnect Modify station  Inertia  Tuning 10 Fault  Mechanical Param Continuous Multi-machine Z Signal
stop rgency reset default i number  Identification Setfing Management analysis Lt Osc redpe  Search
Control General Function
2 B | sveeon(1jparam List T
) Paraneter Grou
20 Cortomized e e B e T
Zsysten 'HOD 3nd HO1) page) Compar®. |7 [ Selactal cume
Desaripton setingvaue@ cuentvave Deta Maimu Masmu Unt
Speed lacp gain 2 2 0.1 20000 He
Speed loop integral time constant 015 51200 ms
2 Position loop gain 0.1 20000 He
2ad speed loop sain 01 2000 Hr
20d speed loop intesral time constant 0.15 31200 ms
20d position loop gain 01 20000 He
11 Speed J0G 2nd gain wode 0 1
~ o # Gain switchover condition 0 10
A # Gain switchover delay 0.0 1000 ms
2 Yech s Gain switchover level 0 20000
8 Dodicated sareastec. 195t # Gain switchover hysteresis 00 20000
© Contrast cutput B, atillv Pozition gain switchover tine 30 3.0 30 00 10000 ms
3 a [Position ¢ § 2 2 o
Load moment of inertia ratio 2.61 2.00 100 0.00 12000
" [Target po: Zero phase delay 0.0 0.0 00 0.0 40 ms
Speed feedforward filter tine constant 050 0.50 0.5 0.00 6400 ms
Speed feedforvard gain 0.0 0.0 00 00 100.0
Torque feedforvard filter time constant  0.50 0.50 0.5 0.00 6400 s
Torque feedforvard gain 00 0.0 00 0.0 300 %
Speed foeduack filter selection 0L Noving a... Of Moving... 0 0 4
Cutoff frequeacy of speed feedback low-p... S000 8000 100 8000  HZ
POFF control coefficient 100.0 100.0 1000 0.0 2000 %
Cutoff frequeacy of speed cbserver 170 170 10 50 60 K
© Inertia correction cosfficient of speed ... 100 100 00 1 1000 %
[ Asisl  HOS-29 Speed observer filter tine 0.50 0.50 0.5 0.00  10.00 ms
[ZAxisl H0S-31 Disturbance cutoff frequency 600 0 60 10 400 He
[ZAxist  H08-32 Disturbance compensation gain o ] o 0 T
[ Axisl B0-33 Inertia correction coefficient of distur... 100 100 0 o 0 %
[VAxisl  H08-37 Phase modulation of mediua-frequeacy jit... 0 0 o - % "
[CAxis] H08-38 Frequency of mediurfrequency Jitter sup... 0 0 [ 1000 He
[ZAxisl H08-30 Compensation gain of mediwm-frequency ji... 0 0 o 0 ™8
[ZAxisl HIS40 Speed observer selection Of Disable]  Of Disable]l 0 0 1
[ Asis]  HOS-42 Model cantrol selection Of Disable] 1l Easblel O 0 1
[ZAxisl HOB~43 Wodel gain 64.8 94,6 40.0 0.1 2000.0
< > ||[Casist  H06-46 Feedfornard value 9.0 9.0 95.0 0.0 1024
c N I oeentvom Update Diffecent wth SVBGBON Gains1 noparam

T Param Monitor

System Timo 2021-02-02 08:57:26

2. Click “Compare” button and select “The set value is different from the factory value”

....... Axis copied Find
[ ]select all (curre... @

The set value is ciﬁerent from the current value

29.8 40.0 | The set value is different from the factory value
.07 19. 85013 T T e

3. This is the comparison result:

InoDriverShop - SVEE0N[1]Param List

S ha @ MEOA QBT @ X%

Genoral  Projoct | SvEEON

® © @

Ul style ™

Emergency  Cancal | Program Recoverto Rotation | Connat Disconnect Modiy station|  inertia  Tuming 10 Faut  Mechanical Param Continucus Muli-machine Z Signal
stop  emergenicy stop| resel  defaull value direction™ number | identiication Selling Management  analpsis st st reipe  Seench
Cantrol General Function
Wark Space 4+ B 2 sveson[1Param List EI -
F2Project D Pnramcter Grou P
I vt ’ Lot s Uplos om0 L Samastings it ke Pl g Fnd
& Open Paran File ] (e | ) 00 and HO 1) = select al (cume General user
23 Coneznnons 0ze
B Opes, wave data file _Axsi0 Funat Desenplon Senguaue  conivove Do M. Maomu_ Uni Modfl Erfocive mode
e Setting 29| Axis]  HOT-05 Torgue reference £ilier Line constant 1 0.2 0.20 050 000 3000 ns Anv.. luoediste
B Durem Mot for i Axisl  WS-00 Speed loop gmin 34.9 400 61 0000 e Any.. Imediate
e svsonl1] ' Azisl I0EOL Speed leop intesral time constant 3L.63 10.80 .15 512,00 ms Anv.. Imediate
1 9 i H08-02 Position loop gain 32.4 B0 0.1 2000.0 Hz Aoy Tnmediate
H0S-15 Load nouent of inertis ratio 261 100 000 120.00 Acy... Imediste
HOE=43 Model main 648 40.0 0.1 20000 Any... lonediste
HD8~46 Fedforsard value o0 %0 00 10 Any... Tmmcdiate
10900 Gain aute tuning mede 0L Disabled. . 4 o T Aov... lmediate
901 Stiffness 1 It B 0 a Any... Imediate
HOP-02 Adaptive notch node O[ Adaptive.. 3 0 1 Aas. Immediate
|8 Dedicated perameter list H09-03 Online inertia auto-tuning node 0L Online & 2 0 3 Any... Tmnediste
[ ————" B3-05 0Ffline inertin uto-tuning mode 0 Brdirect, FR 1 Dow.. Tamediate
4 i q HOA-10 HA AT 27486951 .. 0 94, Any... Imcdiate
* 4zis 1HI9 [Target pos M8 02 Position compar:son resolution AL 25-bit] (] i Aoy... Tmediate
< >
m [ e e e ERR—

B Param Menitar
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System Time 2021-02-02 03:16:18.
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6.6 GAIN TUNING

Set the gain parameters of the servo drive to proper values so that the servo drive can drive the motor as fast

and accurate as possible based on internal references or commands sent from the host controller.

The gain is defined by the combination of multiple mutually-affected parameters (including position loop gain,
speed loop gain, filter and inertia ratio). Set these parameters to proper values to keep a balanced

performance.

\[e1]3 Before gain tuning, perform a trial run through jogging to ensure the motor operates properly.

The following figure shows the general procedure for gain tuning.

Start

Inertia auto-
tuning

4

Gain
auto-tuning

Manual gain
tuning

Vibration
suppression

Y

INOVANCE TECHNOLGY EUROPE GmbH

SV660N Startup Procedure_EN_v1.4_20220826.docx

Use offline or online inertia
auto-tuning. See section
"Inertia Auto-tuning" for details.

See sections "Instructions for ETune
Operations" and "Instructions for STune
Operations" for details.

If gain auto-tuning cannot
fulfill the application needs,
perform manual gain tuning.
See section "Manual Gain
Tuning" for details.

Perform vibration suppression
when vibration occurs.

See section "Vibration Suppression”
for details.
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6.6.1 INERTIA AUTO-TUNING

The load inertia ratio (H08-15) is calculated by using the following formula.

Total moment of inertia of the mechanical load

load inertia ratio (HO8 — 15) =

Click on “Inertia Identification” icon to access to the inertia identification dialog.

General ~ Project = SV660N

® 0 @0 T e @M A 953

Moment of inertia of the motor (HO0 — 16)

D %

Emergency Cancel Program Recover to Rotation | Connet Disconnect Modify station Inertia  ffuning 10 Fault Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop | reset default value direction™ number identification| Setting Management analysis  List Osc Search
Control General Function
Inertia identification parameter setting X

Instruction selection

Displacement of one revolutii v o
Specific settings (action limit)

Inertia recognition maximum e
300 pm

(100 - 1000)

Acceleration to maximum speed time e

I 20 —

(20 - 800)
Running 1 o 1(0-100)
Offline inertia Bidirectional o M

~ 0

1. Parameter H09-09 - Number of motor revolutions per inertia auto-tuning
a. Displacement of one revolution
b. Displacement of five revolution
c. Customized

Parameter H09-06 - Max. speed of inertia auto-tuning

Parameter H09-09 - Customized number of motor revolutions per inertia auto-tuning
Parameter H09-05 - Offline inertia auto-tuning mode

vk wnN

a. Unidireccional
b. Bidireccional
6. Button to go to the next step. Click this button when the inertia settings are ok.

A

Speed .
Motor revolutions for
(RPM) an inertia auto-tuning
H09-09
Max. speed
H09-06

»
RN T (ms)
Accel.  Waiting
time time
H09-07 H09-08
Hold down "UP": The motor Release the key: The mator
rotates forward and then reverse. stops at zero speed and

enters in position lock state.

INOVANCE TECHNOLGY EUROPE GmbH MME
Ny
SV660N Startup Procedure_EN_v1.4_20220826.docx NG 1S

Parameter H09-07- Time constant for accelerating to the maximum speed during inertia auto-tuning
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Inertia identification X

Servo ON / OFF operaticri Run execution

Forward Reverse

Hint: The data changes, and the range of multiple changes is
small, and the function is completed.

Ratio of moment of 0.13 [100%]
©
Estimated momentof |0 13 [100%] Downlo._.

7. Enable drive

8. Start Inertia autotuning. When either of these two buttons is pressed the inertia auto tune starts. The
motor moves as configured in the previous screen. The calculated inertia value appears in the
"estimated moment of inertia" box. Continue with the test until this value is stable.

9. Disable the drive

10. Save the inertia value in the parameter H08-15

6.6.1.1 ONLINE AUTO-TUNING

This method automatically calculates the inertia from the movements sent by the host controller. The servo
drive calculates the inertia ratio in real time and stores the result to HO8-15 every 30 minutes

Different H09-03h values indicating different updating speeds of the inertia ratio in H08-15

e H09-03h = 1: Applicable to the scenario where the actual inertia ratio rarely changes, such as machine
tool and wood carving machine.

e HO09-03h = 2: Applicable to the scenario where the inertia ratio changes slowly.

e H09-03h =3: Applicable to the scenario where the actual inertia ratio changes rapidly, such as
transportation manipulator.

\[ed1q Do not use online inertia auto-tuning in applications involving hitting against limit switches and press
fitting.

23
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6.6.2 STUNE

The servo tuning requirements are completed through a single parameter setting, the load inertia ratio is
adaptively identified, and the resonance suppression parameters are automatically set, which greatly reduces
the difficulty of debugging and improves the tuning

STune performs gain auto-tuning based on the set stiffness level H09-01. It aims to fulfill the requirements of
rapidity and stability.

The servo tuning requirements are completed through a single parameter setting, the load inertia ratio is
adaptively identified, and the resonance suppression parameters are automatically set, which greatly reduces
the difficulty of debugging and improves the tuning

The STune function is enabled by default with H09-00 (Gain auto-tuning mode) being set to 4 (Normal
mode+Inertia auto-tuning). The servo drive is turned off automatically 10 min after command input.

The STune function is intended to be used in applications featuring slight load inertia changes. For applications
featuring dramatic inertia changes or where inertia auto-tuning is unavailable (due to operating speed too low
or acceleration rate too small), disable the STune function after initial power-on.

General  Project = SV660N

® ©@ @B T Bz @ Mm|SIKD A @F = B XK

Emergency Cancel Program Recover to Rotation | Connet Disconnect Modify station Inertia  Tuning| Fault Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop| reset default value direction™ number identificatio Setting Management  analysis List Osc recipe Search

Control General Function

' [SV660N]Usability adjustment [l

Select the corresponding tuning mode based on different scenarios.

STune
Applicable to manual gain tuning when servo drive receives instructions. % But
@ STune Easy and flexible tuning e

O ETune ]’? -*
L/ \
¥
e
ij \\
¥
s s
/i \
V \
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1
Access to STune il

tOOl Tuning

y

Set the Stune mode

Manual inertia

v

No

A

Enable servo drive

. EtherCAT
and start moving motion control

the motor

4

Adjust the stiffness
level during motor
rotating and observe
the waveform during ’

operation.

The Stune will detect the

mechanical resonance

points and set the notch

No
Set H09-00 to O to adjust

the gains manually.

Manual Gains tuning

»
»
v Close Stune dialog

End

INOVANCE TECHNOLGY EUROPE GmbH MMf
SV660N Startup Procedure_EN_v1.4_20220826.docx NG 1S
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Adjustment-STUNE
Self-adjustment mode (STEP1) Vibration suppression control
Itis recommended to change the mode

i 9 Settin
in the static state or in the stop state! Vibration &

(O Interpolation mode + inertia automatici... Vibration suppression switch

O Normal mode + inertia automatic identifi... O()pen Clear resonance su...
() Fast positioning mode + inertia automati - (O Close
()Manual mode (®) Default (10 minutes)

Load inertia ratio setting (STEP2) Rigidity setting (STEP3)

et ‘ 0 | | Setting | The higher the rigidity level, the stronger the

gain and the faster the response, but the

ST 18 24
o S - 12 30
Manual inertia ident... Turn off online inerti...
& 36

\"/n 41

]

o]l » |[e]

STEP4

26
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STEP 1 - Self-Adjustment mode (Firmware version H01-00<903.0 H02-00=0):

Manual mode | Manual gain tuning is needed. None Ca.n be NO NO NO NO NO NO
configured
Standard Gain auto-tuning is performed HO7-05
stiffness level based on the set stiffness I.evel. H08-00 Ca_n be NO NO NO NO NO NO NO
mode Allows the fe.e.dfo.rwa rd gains H08-01 configured
manual modification. H08-02
Positioning Gain auto-tuning is performed H07-05
mode based on the set stiffness level. This H07-06
mode is applicable to occasions H08-00 Canb
requiring quick positioning. :g:g; a.n e YES NO NO NO NO NO NO
Allows the feedforward gains H08-03 configured H08-10
manual modification. H08-04
HO08-05
Interpolation Applied in trajectory control, such
mode as CNC, gantry synchronization, YES .
electronic cam / gear. Can be (10 YES (10 min.) YES
e high stability requirements configured NO min.) H09-11 NO NO HO9- NO
e medium response requirements H09;03 = H03-37 02=3
e low overshoot
Normal mode | General positioning (default value).
Applied to general positioning YES
control, automatic identification of Can be (10 YES (10 min.) YES
load inertia. . NO min.) H09-11 NO NO HO9- NO
o high stability requirements configured H09-03 = HO09-37 02=3
® low response requirements 2
e no overshoot
Fast Applied to short travel and high
positioning speed positioning control. Model- HO7-05 YES
mode Tracking algorithm is added to H08-00 YES i YES
realize positioning within 10ms, H08-01 CANNOT be (10 (10 min.) YES
with small inertia adaptation range. H08-02 configured NO min.) H09-11 H08-42=1 NO HO9- NO
e medium stability requirements HO08-43 H09-03 = H09-37 02=3
H08-46 2

o fast response requirements
e some overshoot
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STEP 1 - Self-Adjustment mode (Firmware version H01-00>903.0 or H02-00>118.00):

Manual Manual gain tuning is needed. Can be
None . NO NO NO NO NO NO
mode configured
Standard Gain auto-tuning is performed based H07-05 Canb
. i - an be
stiffness leve| | On the set stiffness level. H08-00 : NO NO NO NO NO NO NO
H08-01 configured
mode H08-02
Positioning Gain auto-tuning is performed based H07-05
mode on the set stiffness level. This mode H07-06
is applicable to occasions requiring HO08-00 Canb VES
quick Ho8-01 an be NO NO NO NO NO NO
positioning. :g:'gg configured H08-10
H08-04
H08-05
i Applied in trajectory control, such as
Interpolation CEI?Z gantry si/nchrgnization H08-19 YES H08-24
mode » 57 ’ o (10 YES 9
electronic cam / gear. 18.1% NO . YES NO NO 81.9%
e high stability requirements Cannot be min.) 3:9; Cannot be
. . . H09-03 = = .
e medium response requirements configured ) configured
low overshoot
Normal General positioning (default value).
mode Applied to general positioning YES
control, automatic identification of YES
o Cannot be (20
load inertia. fi d NO min.) YES NO NO HO9- NO
o high stability requirements configure H09-03 = 02=3
e low response requirements 2
e no overshoot
Fast Applied to short travel and high
ositionin speed positioning control. Model- :
P d J Tracking algorithm is added to :g;_gz YES YES
mode realize positioning within 10ms, with HO8-01. Cannot be (10 YES HO08-31 YES
small inertia adaptation range. H08-02 fi d NO min.) YES HO8-42=1 H08-32 HO09- NO
e medium stability requirements HO8-43 configure H09-03 = e 02=3
e fast response requirements HO8-46 2
e some overshoot
1
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STEP 2 - Load inertia ratio setting

Please, refer to the section 6.6.1 Inertia Auto-tuning

STEP 3 - Rigidity Setting

The value range of H09-01 (Stiffness level selection) is 0 to 41. The level 0 indicates the weakest stiffness and
lowest gain and level 41 indicates the strongest stiffness and highest gain.

Please, refer to the section 6.6.5 Rigidity level calculation

Level 4 to level 8 Large-scale machineries

Level 8 to level 15 Applications with low stiffness such as a conveyor

Level 15 to level 20 Applications with high stiffness such as a ball screw and direct-
coupled motor

Vibration suppression control

Vibration suppression control
Vibration 5 % Setting

Vibration suppression switch
O Open Clear resonance su...

() Close

(®) Default (10 minutes)

Vibration: Parameter H09-11-Vibration threshold. When the torque ripple detected by the servo drive exceeds
the setpoint of H09-11 and becomes uncontrollable, the stiffness level will be reduced automatically until
reaching level 10 where ER661 is reported.

Vibration suppression switch:
Parameter H09-37 - Vibration monitoring time

e Open —->H09-37 = 65536
e Close 2>H09-37=0
e Default (10 minutes) ->H09-37 = 600

If H09-00 (Gain auto-tuning mode) is set to 3, 4, or 6, the servo drive suppresses vibration by performing inertia
auto-tuning automatically within 10 min (or other time interval defined by H09-37) after power-on or stiffness
level setting, and then it exits from inertia auto-tuning. The inertia auto-tuning function, once deactivated,
cannot be activated again by setting H09-09 to 3, 4, or 6.
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6.6.3 ETUNE

ETune is a wizard-type function designed to guide users to perform auto-tuning by setting the motion profile
and the desired response level. After the motion profile and the response level are set, the servo drive will
perform the auto-tuning to obtain the optimal gain parameters. The auto-tuned parameters can be saved and
exported as a recipe for use in other devices of the same model.

The ETune function is intended to be used in applications featuring slight load inertia changes.

General ~ Project = SV660N

® © @B T e @ Mm|SID A @F = B XK

Fault Mechanical Param Continuous Multi-machine Z Signal
Setting Management analysis  List Osc recipe Search

Emergency Cancel Program Recover to Rotation | Connet Disconnect Modify station Inertia  Tuning|
stop  emergency stop| reset default value direction™ number identificatio

Control General

Function

%, [SV660N]Usability adjustment [

Select the corresponding tuning mode based on different scenarios.

ETune

Scenarios: But._.
O STune a. Small inertia change o O

b. Torque mode not supported
@ ETune b
A
v M v Y 14— v f—‘_u—
Wi ‘ >

3
3

—
5
o

1
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A4
Access to ETune '_';
tool Tuning

Configure the mode
and the motion
profile

Warning message. Click
on “Ok” buttin to start

The motor starts to move

Motor starts to = I & back and forth according

oxe to the settings in the

previous dialog

ETune is completed Click OK to stop motor

— - The Etune results can be

stored in a file.

ETune results

|I!

Click on “Cancel” button

to finalize the procedure

End

2
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6.6.4 INERTIA RATIO CALCULATION

In some systems it is not possible to calculate the system inertia ratio with the InoDriverShop tool because the
axis cannot be moved manually or the axis is coupled to another axis.

In this type of systems, the "Online Inertia identification" tool can be used or the inertia can be calculated
manually with the following procedure.

In this example the inertia ratio of the Inovance’s motor MS1H1-40B30CB and a 400g and 95mm diameter
pulley is calculated. In this case we can know the inertia of the load, but normally this data is not known
exactly. Therefore, we will calculate the inertial ratio without taking into account the pulley data.

To calculate the ratio of inertia we need to perform a step movement of the axis with load, and trace this
movement using the InoDriverShop Oscilloscope:

= als o] o] GG | st 121 Tow i) - | 1600

v o Al coamne arameters7 || - . - - L

1| lolE al= o] e GEI0)] | et 12 1] Tew das] - | 1600

W« v v " Allenannels b Channel Parsmeters /||| : T . . 2

From these graphs we can obtain the maximum speed of the movement at the end of the ramp, the
acceleration time and the current feedback during the acceleration:

INOVANCE TECHNOLGY EUROPE GmbH A~ i Al 1
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2000rpm -2 ¢
Max.Speed = 2000rpm = —e0s - 209.43 rad/s
Acceleration time = 0.1s
209.43 rad/s
Acceleration = o - 2094.3 rad/s?

The current during the acceleration region is more or less 80% of nominal torque

Torque = 1.27Nm - 0.8 = 1.016 Nm

According the MS1 motor specifications the nominal torque is 1.27Nm and inertia of motor is
0.376Kg - cm? = 0.376 - 10~*Kg - m?

Torque of a body in an angular motion:

T r 1.016Nm 0.376 - 107*K 2 =4475-107*K 2
Jerama=r = 2 = 50043 rad)s? g-m g-m
where

Y Inertia=moment of inertia(Kgm?)

a=angular acceleration (rad/s?)

The inertia ratio is as follow:

o J,  4475-107*Kg - m?
Inertia ratio (HO8 — 15) =]; =0376. 10Kg - m? =119

where

Ji load inertia

Jm motor inertia

The theoretical calculation of the inertia of the pulley is:

m-r?>  0.4Kg-0.0475’m

_ 104 s 2
> > =451-107"Kg-m

Disk Inertia =

The theoretical result is almost the same as that calculated with the motor graphs.
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6.6.5 RIGIDITY LEVEL CALCULATION

The value range of H09-01 (Stiffness level selection) is 0 to 41. The level 0 indicates the weakest stiffness and
lowest gain and level 41 indicates the strongest stiffness and highest gain. The following table lists the stiffness
levels for different load types.

Level 4 to level 8 Large-scale machineries

Level 8 to level 15 Applications with low stiffness such as a conveyor

Level 15 to level 20 Applications with high stiffness such as a ball screw and direct-
coupled motor

To get this Rigidity level value, there is some relation between different parameters:

- Motor Inertia Jm

- Loadinertia Ji

- Motor torque Nt

- Nominal current In

In this example the following motor MS1H1-40B30CB-A331Z is used with the following data:

HO0-11 Rated current I, 2.8A
HO0O0-12 Rated torque T,
H00-22 Torque Coefficient Kt 0.53 Nm/Arms
H00-16 Moment of Inertia 0.376-10*kgm?
Inertia ratio HO8-15=1
Ji =ratio*Jm
0 . .]l _4 2
Inertia ratio (HO8 — 15) =]— = J; = Lgtio * J; = 0376 - 107*Kg - m
m

Torque of a bodyin angular motion:

Nm
r=j vl T _ 0537284 g7
o “Ji JitJm 0376-10~*Kg-m?+ 0376 -10~*Kg -m? 52

where
Y. Inertia=moment of inertia(Kgm?)
a=angular acceleration (rad/s?)

From the following table it can be calculated the rigidity level around 24. Then H09-01 = 24

5
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6.6.5.1

STIFFNESS LEVEL

This section shows the gain values depending on the value of stiffness level:

H09-00: Gain auto-tunning mode

H09-01: Stiffness level
H08-00: Speed loop proportional gain

H08-01: Speed loop integral gain
H08-02: Position loop proportional gain

HO08-43: Tracking function model gain
HO08-46: Tracking function feedforward gain
H07-05:Torque reference filter time constant

H09-00=4 H09-00=3 H09-00=6
H09-01
Stiffness HO8- HO8- HO8- HO7- HO8- HO8- HO8- HO7- HO8- HO8- HO8- HO8-43 HO8- | HO7-
level 00 01 02 05 00 01 02 05 00 01 02 46 05
15 39 28 36.2 0.2 40 | 27.43 37.1 0.2 39 | 28.13 36.2 72.4 99 0.2
16 43.7 | 25.11 40.6 0.2 50 | 21.95 46.4 0.2 43.7 | 25.11 40.6 81.2 99 0.2
17 49 | 22.38 45.5 0.2 60 | 18.28 55.7 0.2 49 | 22.38 45.5 91 99 0.2
18 54.9 | 19.98 51 0.2 75 | 14.62 69.7 0.2 54.9 | 19.98 51 102 99 0.2
19 61.5 | 17.83 57.1 0.2 90 | 12.18 83.6 0.2 61.5 | 17.83 57.1 114.2 99 0.2
20 68.9 | 15.92 64 | 0.2 115 9.53 | 106.8 0.2 68.9 | 15.92 64 128 99 0.2
21 77.1 | 14.22 716 | 0.2 140 7.83 | 130.1 0.2 77.1 | 14.22 71.6 143.2 99 0.2
22 86.4 | 12.69 80.2 0.2 170 6.44 | 157.9 0.2 86.4 | 12.69 80.2 160.4 99 0.2
23 96.8 | 11.33 89.9 0.2 210 5.22 | 195.1 | 0.18 96.4 | 11.33 89.9 179.8 99 0.2
24 108.4 | 10.11 | 100.7 0.2 250 | 4.38 | 232.3 | 0.15 108.4 | 10.11 | 100.7 201.4 99 0.2
25 1214 | 9.03 | 112.8 | 0.2 280 3.91 | 260.2 | 0.14 1214 | 9.03 | 112.8 225.6 99 0.2
26 136 | 8.06 | 126.3 0.2 310 3.53 | 288.1 | 0.12 136 | 8.06 | 126.3 252.6 99 0.2
27 152.3 7.2 | 1415 0.2 340 3.22 | 3159 | 0.11 152.3 7.2 | 141.5 283 99 0.2
28 170.5 6.43 | 158.4 0.2 370 2.95 | 343.8 0.1 170.5 6.43 | 158.4 316.8 99 0.2
29 191 5.74 | 177.5 0.2 400 2.74 | 371.7 | 0.09 191 5.74 | 177.5 355 99 0.2
30 213.9 5.13 | 198.7 | 0.18 450 2.43 | 418.2 | 0.08 213.9 5.13 | 198.7 397.4 99 | 0.18
31 239.6 | 4.57 | 222.6 | 0.16 500 2.19 | 464.6 | 0.07 239.6 | 4.57 | 222.6 | 445.2 99 | 0.16
32 268.4 | 4.08 | 249.4 | 0.14 500 2.19 | 464.6 | 0.07 268.4 | 4.08 | 249.4 | 498.8 99 | 0.14
33 300.6 3.64 | 279.3 | 0.13 500 2.19 | 464.6 | 0.07 300.6 3.64 | 279.3 558.6 99 | 0.13
34 336.7 3.25 | 3129 | 0.11 500 2.19 | 464.6 | 0.07 336.7 3.25 | 312.9 625.8 99 | 0.11
35 377.1 29 | 3504 | 0.1 500 2.19 | 464.6 | 0.07 377.1 2.9 | 350.4 700.8 99 0.1
36 422.3 2.59 | 392.4 | 0.09 500 2.19 | 464.6 | 0.07 422.3 2.59 | 3924 784.8 99 | 0.09
37 473 2.31 | 439.5 | 0.08 500 2.19 | 464.6 | 0.07 473 2.31 | 439.5 879 99 | 0.08
38 529.8 2.07 | 492.3 | 0.07 500 2.19 | 464.6 | 0.07 529.8 2.07 | 492.3 984.6 99 | 0.07
39 593.4 1.84 | 551.4 | 0.06 500 2.19 | 464.6 | 0.07 593.4 1.84 | 551.4 | 1102.8 99 | 0.06
40 664.6 1.64 | 617.6 | 0.05 500 2.19 | 464.6 | 0.07 664.6 1.64 | 617.6 | 1235.2 99 | 0.05
H09-00=4 HO09-00=3 H09-00=6
Regular mode Interpolation mode Quick positioning mode
7
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6.6.6 MECHANICAL ANALYSIS

As shown in the preceding figure, the mechanical analysis function tests the speed response of the entire
system under different frequencies and generates the baud rate diagram, which helps you to find the
resonance frequency and set notches. For example, the resonance frequency shown in the preceding figure is
2195 Hz.

40 [SV660N]Mechanical analysis [

Axis Axis[1] v Load Save Hidden coordina.... Wave comparison| Cancelwave co.. | Setnotch filter Zoom 2: XY zoom v

lency

Gain Cut-off frequency Test mode Test condition Prompt
The motor speed will change drastically during
alor hd Hide Frequency the test, please pay attention to safety! Please
[show perform the test with the servo drive turned off
Gain Mechanical chara v immediately. Do not use this function if it may
Phase 1S S SN, S Wi p—, S
Smooth 20

Current excitation %

If the speed open loop or speed closed loop
frequency sweep curve has a large glitch in
the middle band, please reduce the servo

-z Hide 8 D [“Jincentive adjustment

Test Terminal

e Closed Loop directly measures the closed loop frequency response of the servo. Used to determine
the axis response bandwidth.

e Mechanical Analysis This trace shows the frequency response of the mechanics of the drive and
motor. Directly measures the mechanical and electrical properties of the motor, drive and any
mechanical bodies attached to the axis. Used to determine the mechanical resonance point.

The closed control loop is uses for the determination of the bandwidth, while the open control loop is regarded
for calculating the amplitude response. The bandwidth is read where the phase response first crosses the -3 dB
or the -90° line. The higher the bandwidth of a system, the more stable it is and the higher the control loop gain
can be set. This result in high dynamics.

Incentive adjustment: when selecting this check box, if the vibration is excessive the current excitation will
reduced automatically. If the current excitation set a reasonable value the ‘incentive adjustment’ function will
not work. Usually this function is not used.

Smooth: Increasing the smoothing percentage, the Bode plot traces become cleaner and easier to read. Will
not affect to test, but when there are a lot wave noise in the displayed wave, it can adjust the value to find the
Resonance frequency.

Current Excitation: Percentage of torque used to realize the test. To avoid strong vibration, the excitation level
usually set as 10% at the beginning, it can adjust the value according to the wave feedback.
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6.6.6.1 BODE PLOT

The Bode diagram is a representation of a system in the frequency range. The Bode diagram consists of a graph
for the amplitude (gain response) and a graph for the phase shift (phase response). It describes the stationary
reaction of the system to a harmonic excitation (sinus oscillation). The frequency is displayed logarithmically on
the X-axes.

To determine the frequency response of a system, the following procedure is carried out. A sinusoidal signal of
a certain amplitude and frequency is applied to the input of the system. As the frequency of the input signal is
increased, it is compared with the output signal. At first the output is aligned in amplitude and frequency with
the input, but when increasing the input frequency, without increasing the amplitude, the output signal has a
different amplitude and phase.

In an ideal system the output follows the input in amplitude and phase. In other words, the gain is 0dB and the
phase is 0°. But in a real application there is a specific frequency where the output signal cannot follow the
input signal and is increased by the amplitude and the phase shift.

6.6.6.2 AXIS BANDWIDTH

With the “Speed close loop” bode diagram you can determine the bandwidth of the system. Bandwidth is
related to the response of the system. The higher the bandwidth, the better the response and the higher the
control loop gain can be set. This result in high dynamics.

The bandwidth in the Bode plot is determined by the point at which the gain plot crosses -3dB or the phase
reach -90 degrees.
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% [SV660N]Usability adjustment SVE60N[1]Param List  “9) [SV660N]Mechanical analysis |

A Axis[1) v Load Save Show coordinates  Wave comparison | Cancel wave co Set notch fiter Zoom 2: XY zoom v

BANDWIDTH [Hz]

Test mode

Gain Cut-off frequency Test condition Prompt
e 250.0 The motor speed will change drastically dunng
Esler ~ Hide Frequency the test, please pay attention to safety! Please
[w]Show - perform the test with the servo drive tumed off
Gain 3.1 Speed closed loo ¥ immediately. Do not use this function if it may
Phase SRS = ==
SR Current excitation 20 %

If the speed open loop or speed closed loop
frequency sweep curve has alarge glitch in
the middle band, please reduce the servo

-E Hide 3 = [Jincentive adjustment f—

6.6.6.3 INERTIA RATIO

The Bode diagram also shows the inertia ratio of the system. The greater the distance between the
antiresonance point and the resonance point, the greater the inertia ratio between the motor and the load.

Example 1: Pulley 32T 0.095 kg

4 [SV660N]Mechanical analysis [E

Axis Axis[1] > Load Save Show coordinates  |Wave comparison | Cancel wave co... Set notch filter Zoom

Antiresonance -
Resonance
distance

2: XY zoom »

Example 2: Pulley 60T 0.480 kg
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lenoy
Gain Cut-off frequency Test mode Test condition Prompt
3.9 The motor speed will change drastically during

5101' ~ Hide Frequency the test, please pay attention to safety! Please

Show o3 perform the test with the servo drive turned off

Gain . Mechanical chara v immediately. Do not use this function if it may
Phase Anmanan s M
Smaooth 5 40 o
S eateaciation i If the speed open loop or speed closed loop
-ZI Hide 8 = [Jincentive adjustment Test Terminal frequency sweep curve has a large glitch in
1in

the middle band, please reduce the servo
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4 [SV660N]Mechanical analysis [El

Axis Axis[1] v Load Save Show coordinates Wave comparison

lency
Gain Cut-off frequency Test mode Test condition
Blor v Hide bEequency 9
Show
Gain -16.9 Mechanical chara v
Phase
Saatl Current excitation

"

Hide = i j
8 [ incentive adjustment Test
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Cancel wave co..

Set notch filtter Zoom 2: XY zoom v

Antiresonance -
Resonance
distance

20 %

Terminal

Prompt

The motor speed will change drastically during
the test, please pay attention to safety! Please
perform the test with the servo drive turned off
immediately. Do not use this function if it may

S

If the speed open loop or speed closed loop
frequency sweep curve has a large glitch in
the middle band, please reduce the servo
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6.6.6.4 RESONANCE POINT

The elements of any mechanical system are what cause the different resonance frequencies. Each mechanical
element in a system will have its own natural resonant frequency that shows both an antiresonance [.] and a
resonance [ ] point, where the mechanical element decouples from the system or is excited at its resonance
point. Each pair of nodes is related to a coupled element in the system. While a system can have multiple
resonant nodes, the first set of nodes (lowest frequency) is the most critical, as a bandwidth greater than the
frequency of the first antiresonance node cannot be achieved.

Example 1: Two pulleys with a belt. In this case it can be seen how the mechanical analysis shows two
resonance points due to the two pulleys coupled by a belt.

S [SVE60N]Mechanical analysis [E1

Axis Axis[1] - Load Sam Hiddan coondna. . Wawve companison | Cancal wave co Sal notch fiter 00 2: XY zoom v

Test condition

Tast mode Prompt

The mobor spoad

Cut-off frequancy

change drastically during

ColeE v | Hade Frequency =~ this best, phease pay Bilenban o satety! Please
| Show — perform the withlthe servwo ditve tumed off
Gain 30. 8 lec immexdiately
Phase A b
Smooth

. ] | o of speed clased lop
- o] Hade B = | Incantve adpstment IGUENICY SW 2 has a large ghich in
e reduce the senvo
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Example 2: One pulley. Mechanical analysis shows only one resonance point because the load coupled to the
motor is made up of a single element.

4 [5V660N]Mechanical analysis [E

Axis Axis[1] ™ Load Save Show coordinates Wave comparison | Cancel wave co. Set notch fitter Zoom 2: XY zoom v

lency

Test mode Test condition

Cut-off frequency

E(_,lor - Hide Frequency 3.9

Sth
Gain -12.0 Mechanical chara v
Phase——_________________———_1If 0 || e
Smooth Current excitation |20 %
-E Hide 8 = [ Jincentive adjustment Tost Terminal
w ||z 13
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6.6.7 FILTER ADJUSTMENT

In all mechanical systems there are resonances that can be classified as high, medium or low frequency,
depending on where they are within the bandwidth of the control loop.

To eliminate these resonances, two types of filters are usually used, damping filters for low frequency
alterations and notch filter for high frequency ones.

1Hz 100Hz 1000Hz 5000Hz

™

Low frequency — Vibration Suppression

If the mechanical load end is long and heavy, vibration may easily occur on this part during fast ramps, affecting
the settling time. Such vibration is called low frequency resonance as its frequency is generally within 100 Hz

INOVANCE TECHNOLGY EUROPE GmbH D[ 1 H A
SV660N Startup Procedure_EN_v1.4_20220826.docx m s




INOVANCE

A

Position
deviation

\/\ Before suppression
\ /

; |

After suppression

i
| |\
| \ e

Time (t)

Use the low frequency resonance suppression function to suppress such vibration. Trace the position following
error waveform using the oscilloscope function in INOVANCE software tool and calculate the position following
error fluctuation frequency, which is the low-frequency resonance frequency. Next, input H09-38 (or H09-44)
and H09-49 manually, and keep the values of other parameters to their default values. Observe the suppression

effect after using the low frequency resonance suppression filter.

Example: position following error frequency 74.7ms = 13.38Hz

) Continuous Osc |23 Osc Analyzer [

Vibration suppression ON = H09-38=13.4Hz and H09-49=13.4Hz

ent ) Continuous Osc [ SVE6ON[1]Param List
8] == al=~ gl G )| | sampling 4 % 1| Time xis: 40000
o - =4

Vibration supression OFF

15
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High Frequency — Notch filter

Notch filters attenuate the response of a narrow, specific range of frequencies around a center frequency
(notch). Frequencies above or below the specified range pass unchanged. Signals close to the notch (center)
frequency are heavily attenuated, but attenuation drops off at the ends of the specified range.

The notch reduces the gain at certain frequencies to suppress the mechanical resonance. After the vibration is
suppressed by the notch, you can continue to increase the gain. The operating principle of the notch is shown
in the following figure:

Amplitude-frequency
characteristic of the a

mechanical system ~ Mechanical resonance frequency

Frequency

Notch
characteristics
Notch width

|

L |4

> |‘
- -
\ / |

\.' : Notch depth

|
I |

fu

fi

.

Notch center frequency fr Frequency

e  Width level The width level indicates the ratio of the notch width to the center frequency of the
notch.
fu—1fu

T

Width level =

In which:
fr : Center frequency of the notch, which is also the mechanical resonance frequency
fu-fL : Notch width, indicating the frequency width whose amplitude attenuation rate is -3 dB in
relative to the notch center frequency
The default value 2 applies to general applications.

e Depth Level
The notch depth level indicates the ratio of the input to the output at the center frequency.
When the depth level is 0, the input is completely suppressed at the center frequency. When the
depth level is 100, the input can be fully received at the center frequency. Therefore, the smaller the
depth level is, the larger the notch depth is, and the stronger the suppression effect will be. Note that
a too small depth level may lead to system oscillation.

16
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—— Depth: 50 Width: 4
5 —1 — — Depth: 0 Width: 4
—— Depth: 0 Width: 8

A total of four notches can be used, and each is defined by three parameters: frequency, width level, and

depth level. Parameters of the 1st and 2nd manual notches are set manually by the user using 6.6.6 Mechanical
analysis. Parameters of the 3rd and 4th notches can be either set manually or set automatically after being
configured as an adaptive notch (H09-02 = 1 or 2).

1%t Notch 2" Notch 3" Notch 4th Notch
Frequency H09-12 H09-15 H09-18 H09-21
Width level HO09-13 HO09-16 HO09-19 H09-22
Depth level H09-14 HO09-17 HO09-20 H09-23

WMelyqd When the "frequency" is the default value (4000 Hz), the notch is disabled.

el The adaptive notch (H09-02 = 1 or 2) is preferred for resonance suppression. The manual notch can be
used in cases where the adaptive notch cannot deliver desired performance.

Procedure for using the adaptive notch:

17
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Adaptive
notch used?

Two
resonance Analyze the
frequencies? resonance frequency.
Set HOS-02 to 1.
Set H09-02 to 2,
| Input notch
¢ arameters.
¥ ﬂotChgaaTreadmeters 3 notch parameters P
up updated

automatically

{H09-18 to HO3-20) automatically

(H09-18 to HO9-20)

A notch parameters
updated
automatically
(HO9-21 to HO9-23)

Resomance
suppressed?

¥

Set HO9-02 to 0 after Switch off the 5-ON
the operation is signal and use the
stabilized. manual notch,
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6.6.8 MODEL TRACKING FUNCTION

The model tracking function, which is only available in the position control mode, can be used to improve the
responsiveness and shorten the positioning time.

Parameters used by model tracking are normally set automatically through STune or ETune along with the gain
parameters.

However, manual tuning could be needed. Model tracking function is based on system ideal mathematical
model, it is as a “Feed-forward Controller+ Filter”.

Normally, this function is applied to point-to-point quick positioning mode (H09-00=6).
The effect of relevant parameters:
. Reference speed . Actual speed  Position feedback . Following error

H08-43: Model Gain (as below curves, increasing H08-43 from 75 to 175, the speed response becomes more
close to reference)

H08-46: Model feedforward (as below curves, increasing H08-46 from 1% to 90%, it can effectively shorten the
positioning time)

H08-51: Model filter time 2 (as below curves, increasing H08-51 from 0 to 0.5ms, it can effectively reduce
overshoot caused by too strong feedforward)

H08-42 Model control selection Oto1 0
H08-43 Model Gain 0.1 to 2000 40
H08-46 Model feedforward % 0to 102.4 95

K 19
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| HO8-51

| Model filter time 2

0 to 2000

6.6.9 GAIN ADJUSTMENT PARAMETERS

This section collect all the parameters related with gains and filters adjustment of the different loops of the

drive. The first section is a table with all the parameters. The second section is a diagram with the most

important parameters of the drive loops.

MENU 8
Function Current Minimum | Maximum | Default
code ID | Description varvalue | Unit | value value Value
-~ HO08-00 | Speed loop gain 40 | Hz 0.1 2000 40
(_% H08-01 | Speed loop integral time constant 19.89 | ms 0.15 512 19.89
IS HO08-02 | Position loop gain 64 | Hz 0.1 2000 64
'§ % H08-03 | 2nd speed loop gain 75 | Hz 0.1 2000 75
o‘;— Qo 2nd speed loop integral time
-5 HO08-04 constant 10.61 | ms 0.15 512 10.61
§_ HO08-05 | 2nd position loop gain 120 | Hz 0.1 2000 120
< H08-08 | 2nd gain mode 1 0 1 1
§ HO08-09 | Gain switchover condition 0 0 10 0
_E:o) H08-10 | Gain switchover delay 5| ms 0 1000 5
§ HO08-11 | Gain switchover level 50 0 20000 50
2 H08-12 | Gain switchover hysteresis 30 0 20000 30
8 HO08-13 Position gain switchover time ms 0 1000 3
H08-15 | Load moment of inertia ratio 0 120 1
H08-17 | Zero phase delay ms 0 4 0
Speed feedforward filter time
HO08-18 | constant 0.5 | ms 0 64 0.5
H08-19 | Speed feedforward gain 0| % 0 100 0
Torque feedforward filter time
HO08-20 constant 0.5| ms 0 64 0.5
HO08-21 | Torque feedforward gain 0| % 0 300 0
H08-22 | Speed feedback filter selection 0 0 4 0
Cutoff frequency of speed
H08-23 | feedback low-pass filter 8000 | HZ 100 8000 8000
H08-24 | PDFF control coefficient 100 | % 0 200 100
Cutoff frequency of speed
Speed HO08-27 | observer 170 | HZ 50 600 170
ObZerver Inertia correction coefficient of
H08-28 | speed observer 100 | % 1 1600 100
H08-29 | Speed observer filter time 0.8 | ms 0 10 0.8
H08-31 | Disturbance cutoff frequency 600 | Hz 10 4000 600
Disturbance | H08-32 | Disturbance compensation gain 0|% 0 100 0
Observer Inertia correction coefficient of
H08-33 | disturbance observer 100 | % 0 1600 100
Phase modulation of medium-
HO08-37 | frequency jitter suppression 2 0|? -90 90 0
Mechanical Frequency of medium-frequency
Resonance | HO8-38 | jitter suppression 2 0| Hz 0 1000 0
1 20
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Function Current Minimum | Maximum | Default
code ID | Description var value | Unit | value value Value
Compensation gain of medium-
H08-39 | frequency jitter suppression 2 0| % 0 300 0
HO08-40 | Speed observer selection 0 0 1 0
H08-42 | Model control selection 0 0 1 0
H08-43 | Model gain 40 0.1 2000 40
H08-46 | Feedforward value 95 0 102.4 95
Medium- and low-frequency jitter
HO8-53 suppression frequency 3 0| HZ 0 300 0
S Medium- and low-frequency jitter
? HO08-54 | suppression compensation 3 0| % 0 200 0
%’_ Medium- and low-frequency jitter
= H08-56 | suppression phase modulation 3 100 | % 0 600 100
2 Medium- and low-frequency jitter
-% H08-59 | suppression frequency 4 0| HZ 0 300 0
S Medium- and low-frequency jitter
> HO8-60 | suppression compensation 4 0% 0 200 0
Medium- and low-frequency jitter
HO08-61 | suppression phase modulation 4 100 | % 0 600 100
Position loop integral time
H08-62 constant 512 0.15 512 512
2nd position loop integral time
H08-63 constant 512 0.15 512 512
Speed observation feedback
HO08-64 | source 0 0 1 0
MENU 9
Current
Function var Minimum | Maximum | Default
code ID | Description value Unit | value value Value
H09-00 | Gain auto-tuning mode 4 0 7 4
H09-01 | Stiffness level 15 0 41 15
H09-02 | Adaptive notch mode 3 0 4 3
H09-03 Online inertia auto-tuning mode 2 0 3 2
H09-05 | Offline inertia auto-tuning mode 1 0 1 1
H09-06 Max. speed of inertia auto-tuning 500 | rpm 100 1000 500
.© Time constant for accelerating to
E the maximum speed during inertia
- HO09-07 | auto-tuning 125 | ms 20 800 125
H09-08 Inertia auto-tuning interval 800 | ms 50 10000 800
Number of motor revolutions per
H09-09 inertia auto-tuning 1 0 100 1
H09-11 | Vibration threshold 5|1 % 0 100 5
T Y H09-12 | Frequency of the 1st notch 8000 | HZ 50 8000 8000
£ s H09-13 | Width level of the 1st notch 2 0 20 2
§ g H09-14 | Depth level of the 1st notch 0 0 99 0
= H09-15 Frequency of the 2nd notch 8000 | HZ 50 8000 8000
ﬁ 21
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Current
Function var Minimum | Maximum | Default
code ID | Description value Unit | value value Value
H09-16 | Width level of the 2nd notch 2 0 20 2
H09-17 | Depth level of the 2nd notch 0 0 99 0
H09-18 | Frequency of the 3rd notch 8000 | HZ 50 8000 8000
H09-19 | Width level of the 3rd notch 2 0 20 2
H09-20 | Depth level of the 3rd notch 0 0 99 0
H09-21 | Frequency of the 4th notch 8000 | HZ 50 8000 8000
H09-22 | Width level of the 4th notch 2 0 20 2
H09-23 | Depth level of the 4th notch 0 0 99 0
H09-24 | Auto-tuned resonance frequency 0| HZ 0 5000 0
H09-32 Gravity compensation value 0% 0 100 0
Forward friction compensation
H09-33 | value 0| % 0 100 0
Reverse friction compensation
H09-34 | value 0| % -100 0 0
H09-35 Friction compensation speed 2 0 20 2
Friction compensation speed
H09-36 | selection 0 0 19 0
H09-37 | Vibration monitoring time 600 0 65535 600
Frequency of low-frequency
resonance suppression 1 at the
H09-38 | mechanical end 100 | HZ 1 100 100
Setting of low-frequency resonance
suppression 1 at the mechanical
H09-39 | end 2 0 3 2
H09-41 | Frequency of the 5th notch 8000 | HZ 50 8000 8000
H09-42 | Width level of the 5th notch 2 0 20 2
H09-43 | Depth level of the 5th notch 0 0 99 0
o Frequency of low-frequency
E resonance suppression 2 at the
- g H09-44 | mechanical end 0 0 200 0
= = Response of low-frequency
.rcs % resonance suppression 2 at the
§ = H09-45 | mechanical end 1 0.01 10 1
2 Width of low-frequency resonance
% suppression 2 at the mechanical
= H09-47 | end 1 0 2 1
Frequency of low-frequency
resonance suppression 3 at the
H09-49 | mechanical end 0 0 200 0
Response of low-frequency
resonance suppression 3 at the
H09-50 | mechanical end 1 0.01 10 1
Width of low-frequency resonance
suppression 3 at the mechanical
H09-52 | end 1 0 2 1
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Current
Function var Minimum | Maximum | Default
code ID | Description value Unit | value value Value
H09-56 | STune mode setting 4 0 4 4
STune resonance suppression
H09-57 | switchover frequency 900 | Hz 0 4000 900
STune resonance suppression reset
H09-58 | selection 0 0 1 0
23
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6.6.9.1 GAIN ADJUSTMENT PARAMETERS DIAGRAM
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6.7 CONTINUOS OSCILLOSCOPE

Continuous sampling supports long-term acquisition. During long-term acquisition, the waveform data will be
automatically saved under the current project directory "WaveData". Therefore, if you need to sample
continuously for a long time, you can run for a long time without data loss as long as you ensure enough hard

disk space.

General  Project = SV660N

- ~ -

Emergency Cancel Program Recover to Rotation | Connet Disconnect Modify station Inertia  Tuning 10 Fault Mechanical ParamJContinuousMulti-machine Z Signal
stop  emergency stop | reset default value direction™ number identification Setting Management  analysis List Osc recipe Search

Control General Function

1 S i | ot Y T e

ime target absalute position

32:Position reference unfiltered

4 4 » b Allchannels ), Channel Parameters /|| .|

Configuration

puse | ) -] vis - ez 7y
Groupl 7 - s 1662.48 P s

4 4 » » \Curveinfo
[1] Sample time. Minimum sample time is 3ms

[2]Time Axis

E1| | Save sampling data to a file

7l | Auto adjust the data to fit the screen

Active the multi channel mode. If it is active, each channel is shown in a different graph.
Otherwise all channels are shown on the same graph

Enable pan mode. When hold the mouse right cursor over the graph the graph move along
mouse movement

Zoom in

2
|+r ||

i | ©

Enable cursors

»
i

Displays sampling points

Change to full screen mode

It takes a screenshot of current data sampling

Button to start sampling

Button to stop sampling. After clicking the data is stored under the current project directory
"WaveData"

Button to pause sampling, and the button becomes_I.At this time, the data is still being

O @oE

collected, but the interface data is not refreshed. After clicking the _I, the sampling resumes,
and the collected data can still be displayed normally during the pause

25
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‘ | ‘ sampling resumes

6.8

TRIGGER OSCILLOSCOPE

Trigger sampling supports event acquisition. The scope monitors the incoming signal and waits for the value to

rise above (or fall below) a set threshold, then causes the scope to capture and display the waveform.

Ordinary Channel:

ID | Description Parameter Update Rate
17 | Position reference absolute value CiA402 position demand 250us
value 6062h
(encoder unit)

27 | Real-time target absolute position: CiA402 target CiA402 target position EtherCAT

position 607Ah + 60B0h 607Ah + 60B0h cycle
28 | Real-time target speed: CiA402 target speed 60FFh | CiA402 target speed 60FFh EtherCAT

+ 60B1h + 60B1h cycle
29 | Real-time target torque: CiA402 target torque CiA402 target torque EtherCAT

6071h + 60B2h 6071h + 60B2h cycle
30 | Control Word: CiA402 Control Word 6040h CiA402 Control Word EtherCAT

6040h cycle
31 | Status Word: CiA402 Control Word 6041h CiA402 Status Word 6041h 1ms
2 Position reference: position increment 250us
32 | Position reference unfiltered: position increment 250us
3 Position feedback: position increment 250us
20 | Position feedback absolute value: absolute position CiA402 position actual 62.5us
value* 6063h
(encoder unit) HOB-17
4 Position following error HOB-15 62.5us
25 | Position following deviation-reference unit HOB-53 250us
Following Error Actual
Value 60F4h

5 Speed reference (rpm) HOB-01 62.5us
6 Speed feedback (rpm) 606Ch (instruction unit/s) 62.5us

INOVANCE TECHNOLGY EUROPE GmbH
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7 Speed feedback filter HOB-00 1ms
8 Torque reference HOB-02 62.5us
9 Current Feedback 6077h 62.5us

6.8.1 ETHERCAT POSITION INTER

POLATION

In CSP mode, the servo drive operates as a position-follower with current/velocity/position loops closed in the

drive. The EtherCAT master does all of the calculations to produce motion profiles that move the motor to

desired positions.

The servo drive only sees increments of position with every PDO (CiA402 object 607Ah) and has no knowledge

of the final target position or velocities. And the rate at which the updates arrive depends on the time-base of

the master (EtherCAT cycle time).

j ETHERCAT X
General

Function Code
Update

Sync Unit Assignment
EtherCAT 1/O Mapping
Status

Information

[4 Autoconfig Master/Slaves

EtherCAT NIC Setting
Destination Address (MAC)
Source Address (MAC)

Network Name eth1

D) Select network by MAC (@) Select netw:

Distributed Clock

[:u etime 4000 & s I

Sync Offset 12 = %
[ sync Window Monitoring

Sync window s s

ork

EtherCcAT

[A Broadcast  [] Enable Redundancy

Browse...

by Name

Options
Use LRW instead of LWR/LRD

Enable messages pertask

ROO

Auto restart slaves

The next two graphs show the difference between a 4ms and an 8ms EtherCAT cycle. The waveform signal

shows the position sent by the EtherCAT master each cycle and the orange waveform is the position

interpolated between two points received each cycle from EtherCAT. The drive uses the value of the orange

waveform to introduce it as a reference

in the position loop.

ID | Description Parameter Update Rate
Real-time target absolute position CiA402 target position 607Ah + 60BOh | EtherCAT cycle
17 Position reference absolute value CiA402 position demand value 6062h | 250us
(encoder unit)
32 Position reference unfiltered: 250us
position increment

Trigger configuration:

_ Trigger Setting 0

Setting  Show
Deves SV66ON[1] Togger

Communication setting

samping | Continuous tngg

Samping interval
Samping interval

Pretngger satting

Conditon
Condition A

Tgger Speed

Trigger Risin

Trigger level

Value range -327680°32767.0
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Example 1: EtherCAT cycle time 4ms

Trigger Setting B

Setting . Show

isecion # [T[e] ot af= <] W] 02 4] R T

i
» ', Channel Parai | o/

Example 2: EtherCAT cycle time 8ms

Trigger setting 1

Setling | Show

Channel Selection I [43 el al= <] M e L]

CherCAT cvse i 16msinli

i
< 4 » +l "\ Channel Parmi | - . |
fiquraticn
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6.8.2 SYNC AND IRQ PHASE POSITION (pS) [49]

SV660N uses the Distributed Clock mode to maintain an exact synchronization with the master.
[Source EtherCAT.org]

The method of Distributed Clocks provides highly precise time synchronization between slaves in an
EtherCAT network. Since DC refers to the ESC-internal clocks, synchronization time between slaves can
be guaranteed to much better than 1us. The requirement of DC depends on the necessity of
synchronization precision of the developing slave device. For instance, in machines in which multiple
servo drives are functionally coupled, the axes need to be precisely synchronized to perform coherent
movement. For this reason, many slaves for servo drive adopt DC in order to achieve high
synchronization precision with other slaves. Thus the DC functionality should be implemented in cases
of servo drive systems or I/0 slaves being synchronized with servo drives.

Using the trigger tool it is possible to see the synchronization between master and slave. The value of [49]
“SYNC and IRQ phase position” shows the offset between slave microprocessor interrupt and SYNC signal

interruption.

*|Trigger Setting [

Setting  Show

Device SVB6ON[1] | Trigger sampling Continuous trigg.
Communication setting Sampling interval
FUNC test 1 ~ Move up Move down Sampiing interval 1 625us
FINC test 2 49:SYNC and IRQ phase position (us)
FUNC test 3
FUNC test 4 Pre-trigger setfing
FUNC test 5 (floating peint 1 10 %

FUNC test 6 (floating peint 1
FUNC test 7 (floating n

oint 1 o=

FUNC test 8 (float Condition A v
Main cyclic program Condition A Condition B
Interrupt program ex .
Interrupt program Trigger (Null) ~ | Trigger (Null) ~
Scheduling time of main cycli ) )
Torque interrupt scheduling t == Trigger Falling edge | Trigger Rising edge ~
Soft interrupt scheduling tin
SYNC signal cycle detection v Trigger level |1 Trigger level |0
SYNC and IRQ phase position |

Value range Value range

Performance test variable 1

Performance test variable 2

Performance test variable 3

Performance test variable 4

FUNC test 9 (floating point t

FING test 10 (floating noint ~
< >
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Example 1: This trace show the value of [49] “SYNC and IRQ phase position” when the jitter from EtherCAT
master is acceptable. The EtherCAT master cycle time is 4 ms.

SV660N[1]Param List [ Continuous Osc |24 Osc Analyzer Trigger Setting -
Setting /' Show
Channel Selection 2 el A=l af=~ M =5 L.

Ll SV660N

49:SYNC and IRf

{ Cursor Info x : B
- S . a
Vertical (®)Horizont: Fixed the distance

Example 2: This trace show the value of [49] “SYNC and IRQ phase position” when the jitter from EtherCAT
master is NOT acceptable. The EtherCAT master cycle time is 4 ms. In this case it can observe that in some
cycles the [49] value is too high. This is because EtherCAT SYNC signal is very close to Master IRQ interruption
and these two signals are overlapping. In this example, the "Time Shift" parameter of the master has been
modified from 12% to 30% to cause this effect

Trigger Setting E =
Setting  Show
Channel Selection a ‘ _IBI _~|;||?g||?_| m _IEI LIEI

arrs-]

2544-]

1309}

Cursor Info

(OvVertical (®Horizonte B d1stance |
Name A B B-A

49:SYNC and IRQ phase position (us) 4352 -6 -4358
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The following image shows the InoProShop EtherCAT Master configuration. The EtherCAT setting allows you to
change the "Sync Offset" value to change the position of IRQ with respect to the SYNC signal.

jj ETHERCAT X

l General Autoconfig Master/Slaves EtherCA'l'_‘=
Ecicncore EtherCAT NIC Setting
‘ Update Destination Address(MAC) FF-FF-FF-FF-FF-FF [ Broadcast  [] Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00 Browse...
‘ Sync Unit Assignment
Network Name [ethl
EtherCAT /0 Mapping (O Select network by MAC (@) Select network by Name
‘ 2aie 4 Distributed Clock 4 Options
Information Cydetime 2000 rs [J Use LRW instead of LWR/LRD
I k
ISync Offset 12] B %I [[] Enable messages pertas
V| Aut tart sl
[] Sync Window Monitoring RoTETaAeves
Sync window 1 s| vs

The distributed clock is used in applications that require very high synchronization between slaves. All slave
clocks are aligned with the same time reference and generate synchronous events within each slave. The
interruption

For good synchronization, the SYNC signal that triggers a process data update must always follow the receipt of
the frame carrying new data values. However, the transmission time of the frame may fluctuate depending on
the implementation of the master, and therefore the frame carrying new output data may overlap with the
SYNC signal.
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The following image show the EtherCAT slave timing:

Start get data -IRQ |

l

end get data

synchronizing signaivrlc

SoF EoF

<>

/A ame transits through ESC Processing Unit
7

EtherCAT task jitter

e EoF: End of Frame
e  SoF: Start of Frame. Ethernet SOF delimiter at the end of the preamble of Ethernet frames

e  PDI: Process Data Interface or Physical Device Interface: an interface that allows access to ESC from

the process side
e |RQ: Master application cycle time
e  SYNC: Signal generated by the Distributed Clocks unit
e  Offset [2]: value related with “Sync Offset” from the EtherCAT Master configuration
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6.9 BLACKBOX

The black box is used for data collection when a fault occurs, which is convenient for analyzing the cause of the
fault.

ﬁ BlackBox [E

Condition Setting

Read Blackb. Clear Blackb...

@ Sampling fhatiz= h e
Channel Selection BlackBox Made 0—Not open = e
Interrupt time ~ . -
Bus voltage Specify Error Code: 101. 0 (Abnormal parameters in group o
DI status
DO status . .
Current feedback Trigger Condition
Torque reference > B R
HOB28 Trigger Source: Interrupt time e
D-axis instruction
HOB29 Trigger Level: 0 e
HOB30
Phase U feedback current << BOLESH05)
Phase V feedback current Trigger Level 0-Rising edge o
Speed feedback
Speed reference 0 o
Control word LIS /oe
Status word v
E— — - Setting o o Read Last Configu....

[01] Condition setting: enable the black box function, please set the condition parameters correctly, otherwise
the data will not be captured normally

[02] Sampling frequency: 0-fast (sampling frequency: 16 kHz, sampling interval 62.5us), 1-medium (4 kHz,
sampling interval 250us), 2-slow (1 kHz, sampling interval 1ms).

[03] Trigger mode: 0-not open, 1-arbitrary failure, 2-specified failure, 3-specified condition trigger; When the
trigger mode is 2-specified fault, you can select the corresponding specified fault code through the drop-down
menu [4]. At this time, you can also configure the trigger position. The trigger position refers to the data
collected before and after the trigger condition

When the trigger mode is 3-specified condition trigger, the trigger source selects the corresponding
observation channel variable through the drop-down menu [5], and sets the trigger level. When you want to
view the value of the observation variable crossing the trigger level [6] from small to large, the trigger level
selection [7] can select O-rise Edge, if it crosses the trigger level from large to small, select 2-falling edge, etc.

Click the "Set" button [1] to send the black box trigger condition to the driver

In addition, users can click "Read last configuration" [9] to get the trigger condition information set last time; 3.
Black box data acquisition

Select the channels to be observed, up to 4 channels: click the button 7 land == to delete the channels

Click "Read Black Box Data" [10] to start reading the black box data. After reading, it will jump to the
oscilloscope interface to display the channel data
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6.11 CHANGE INTERFACE LANGUAGE

To change the language of the user interface, access the main tab of the program and click on the button
"Language Settings". Select the desired language on the dialog that appears.

InoDriverShop - Home Page

|
General  Project Ul Style ™
[ work Space ﬂ @ Help 1@ Check upgrading
1D Full screen @ About
Language
Setting fa} Home Page
Window Setting Help
Work Space 2 B 7 Homerpage H -
ZProject I
’ |
ZIDictionary
& Language e Dictionary Path \InoDriveShop\IncDriveWorkshop_3. 2. 1. 2_Overseas\Dictionary\Dictionary. dat
{@ Systen Dictiona
Version Number 1.0.0.0 [] Enable Multi-Language

Systom Default Langug English © - |[enaveront

Rowln. Langua. Language . Regionname Mativelanguagen.. Font ~

[e2001 050436  af-Za South Africa Afrikaans £

[Jez002 ox041e  sa-aL Albania shaip £

[[J:2005 0x3801 ar-aE Tnited Ar... &l =it

[CJe200¢ 0x0426  hy-a Armenia bkl Fit

[]:2005 0x042c az-lat... Azerbaijan azerbayean Fit

[J=2006 0x042d eu-ES Spain euskara E

[]=2007 0x0423 be-BY Belarus Benupy... #

[]z2008 0x0402 bg-BG Bulgaria Gwarap.,. w

[lz2009 0x0403 caEs Spain catald T

[~|:3010 0x0804 zhON China o (k) £

[Jz2o11 ox040¢  zh-Tw Taiwan b () =it

2012 0x041a  hrtR Croatia hrvatski =it

2015 050405 cscz Czechia eedtina wit INOVANCE

[J:2014 030406  da-DK Dermark dansk s v
Param Monitor 0 e o | N - |
Ro.. Module Name Function ¢ Descriptiol

< > oK Cancel

System Time 2020-11-09 16:37:49

[945x563 [16:37:19 - Exported to: Copy to dipboard

34

INOVANCE TECHNOLGY EUROPE GmbH _@;ﬂlﬂﬁ\
SV660N Startup Procedure_EN_v1.4_20220826.docx M (o

INOVANCE »]



INOVANCE

There are two methods for modifying the axis scaling or application units: modify scaling on the SV660N or on
the EtherCAT master. These two methods are described in the following sections.

7.1 SV660N SCALING CONFIGURATION

The following figure shows the relationship between the position reference (reference unit), load displacement,
and electronic gear ratio.

Gear
output Load
turns turns

Encoder

resolution 1 | 74 J

= Application units

Gear input turns

Encoder resolution <&  Motor turns
Gearinput turns <  Gear output turns

Load turns <  Application units

Scali . 6091 —1h HO05—07 Encoder resolution y Gear input turns y Load turns
T = = =
caling facto 6091 —2h HO5-09 Motor turns Gear output turns  Application units
Ball Screw Belt Pulley Rotary actuator

Mechanical Reduction ratio R: 2/1 . Reduction ratio R: 5/1 ReducFion ratio R: 10/1
1 Diameter of belt pulley: 0.2 m Load rotating angle for one load
parameters Lead: 0.01m (circumference: 0.628 m) shaft revolution: 360°
2 Encoder 23 bit 23 bit 23 bit
resolution 8388608 pulses/revolution 8388608 pulses/revolution 8388608 pulses/rev.
3 Ap‘L':ii:'O“ 14m=0.00001 m 0.1mm=0.001m 0.01°
i 8388608 2 1 8388608 5 1 8388608 2 1
4 | Calculation 1 ‘1°001/0.00001 1 1°0.628/0.001 1T 173607001
5 Setting H05-07=16777216 H05-07=41943040 H05-07=83886080
H05-09=1000 H05-09=628 H05-09=36000
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7.2

INOPROSHOP SCALING CONFIGURATION

The axis scaling can also be modified from the EtherCAT Master. This section describes the scaling configuration
using the InoProShop software.

Follow this procedure to change the axis scaling:

Open axis configuration
Select Scaling
Select “Do not use gearbox” if so is
Select the corresponding units. This does not affect to the axis behavior, it is only for information
purpose.
5. Define the encoder pulse/revolution.
a. 23 bit encoder: set 16#800000 or 8388608
b. 20 bit encoder: set 16#100000 or 1048576
c. Another kind of encoder set the corresponding value
6. Define travel distance for motor rotation

P wnN R

Devices v 3 X H4¢ SlaveAxis X
= {3 Training 2 Test -
= (@ Device (AM800-CPU1608TP/TN) General Setting Unit in application
©  Device Diagnosis O pulse O mm Oum O nm @degree  Qinch o
Scalin
+ @£ Network Configuration - °
& B0 LC Logke Travel Distance
H i
# 3 SoftMotion General Axis Pool e [ invert Direction
. HIGH_SPEED_IO (High Speed I0Mod | | Mapping/Other Setting Command pulse count per motor rotation ° 164800000 pulse/rev
[ MODBUS_TCP (ModbusTCP Device) @ Do notuss gesibes
= (8] ETHERCAT (EtherCAT Master SoftMotiq | | Commissioning
+ (3 AMs00_RTU_ECTA (AM600-RTU-E] Work travel distance per motor rotation o 360|  degree/rev
+ (@ 158100 (15810_24s_v2.02) m;Z&ze_m_GenencDWDL 1o
% [ 1noSVEEON (SVE60_1Axis_V0.08) Reference: Unit conversion formula
= (@ 1noSve60N_2 (SV660_1Axis_v0.08] | | Status Command pulse count per motor rotation [DINT]
B saveaxs (A)ns’ Number of pulses [pulse] = * Travel distance [Unit in application]
Information Work travel distance per motor rotation [LREAL]

Follow the next procedure if there is a mechanical transmission ratio:

7. Enable gearbox option

Define travel distance for load rotation
9. Set numerator of the gear ratio
10. Set denominator of the gear ratio

(® Use gearbox o

Work travel distance per work rotation

o seere
(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

Numerator of the gear ratio (the number of teeth (5) in the following picture) o I:l

Denominator of the gear ratio (the number of teeth (4) in the following picture) @I:l

The Axis type is Linear mode

Reference: Unit conversion formula
Command pulse count per motor rotation [DINT]
Number of pulses [pulse] = *
Work travel distance per work rotation [LREAL)

Numerator of the gear ratio [DINT)

* Travel distance [Unit in application]

Dencminator of the gear ratio [DINT]
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Ball Screw Belt Pulley Rotary actuator

Mechanical Reduction ratio R: 2/1 . Reduction ratio R: 5/1 Reduc_tlon ratio R: 10/1
Lead: 0.01 m Diameter of belt pulley: 0.2 m Load rotating angle for one load
parameters s (circumference: 0.6283185 m) shaft revolution: 360°
Encoder 23 bit 23 bit 23 bit
resolution 8388608 pulses/revolution 8388608 pulses/revolution 8388608 pulses/rev.
Applicati -
P |c.a 'on um millimetres Degrees
units
«Encoder count/rev: 16#800000 *Encoder count/rev: 16#800000 | eEncoder count/rev:
eEnable Gear box 16#800000
eEnable Gear box .
. . _ eLoad displacement: 628.3185 eEnable Gear box
. eLoad displacement: 0.01m=10000 pm .
Setting mm eLoad displacement: 360°
eGear numerator: 1
. eGear numerator: 1 eGear numerator: 1
eGear denominator: 2 _ A
eGear denominator: 5 eGear denominator: 10

Ball screw:

Unit in application
O pulse O mm O nm (O degree  inch

Travel Distance

[ Invert Direction

Command pulse count per motor rotation I 162800000 pulse/rev I

(O Do not use gearbox

Work travel distance per motor rotation 360 um/rev

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]
Number of pulses [pulse] = * Travel distance [Unit in application]

Work travel distance per motor rotation [LREAL)

(®) Use gearbox

Work travel distance per work rotation um/rev

(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

Numerator of the gear ratio (the number of teeth (5) in the following picture)
1

Denominator of the gear ratio (the number of teeth (4) in the following picture)

The Axis type is Linear mode

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT] Numerator of the gear ratio [DINT]
Number of pulses [pulse] = * * Travel distance [Unit in application]
Work travel distance per work rotation [LREAL] Denominator of the gear ratio [DINT)
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Belt Pulley:

O pulse

Travel Distance

Unit in applicatiol

® mm I Oum

[ Invert Direction

O nm O degree  Oinch

Command pulse count per motor rotation

(O Do not use gearbox
Work travel distance per motor rotation

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT)
Number of pulses [pulse] =

I 16800000 pulse/rev I

360 mm/rev

* Travel distance [Unit in application]

Work travel distance per motor rotation [LREAL]

(®) Use gearbox
Work travel distance per work rotation

Numerator of the gear ratio (the number of teeth (5) in the following picture)

Denominator of the gear ratio (the number of teeth (4) in the following picture)
The Axis type is Linear mode

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]
Number of pulses [pulse] =

(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

mm/rev

628.3185

[
[ 1

Numerator of the gear ratio [DINT]

‘Work travel distance per work rotation [LREAL)

* Travel distance [Unit in application]
Denominator of the gear ratio [DINT]

Rotary Actuator:

Unit in application
O pulse

Travel Distance

O mm Oum Onm

O
] Invert Direction

Command pulse count per metor rotation
(O Do not use gearbox

Work travel distance per motor rotation

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]
Number of pulses [pulse] =

Work travel distance per motor rotation [LREAL]

@ Use gearbox
Work travel distance per work rotation

Numerator of the gear ratio (the number of teeth (5) in the following picture)

Denominator of the gear ratio (the number of teeth (4) in the following picture)
The Axis type is Linear mode

Reference: Unit conversion formula
Command pulse count per motor rotation [DINT]

(Please refer to the Modulo value in General Setting if the Axis type is Modulo mode)

I 16#800000 pulse/rev I

360 degree/rev

* Travel distance [Unit in application]

L=

degree/rev

I—
—

Numerator of the gear ratio [DINT]

Number of pulses [pulse] =
Work travel distance per work rotation [LREAL]

* * Travel distance [Unit in application]

Denominator of the gear ratio [DINT)
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7.2.1 VELOCITY CALCULATION

The default speed of PLCOpen FBs is “application units / second”. The following formula is used to calculate the
axis velocity from the motor revolutions per minute (RPM):

Axis velocity ( 05 Load displacement per rev.-

application units> (RPM) gear ratio numerator
s

gear ratio denominator
Ball screw:

Use this formula to fix the motor speed to 300 RPM

application units> _ 300 RPM

10000um - - = 1500000 ™
60s m-s = s

Axis velocity ( S

Belt Pulley:

Use this formula to fix the motor speed to 200 RPM

] ) application units 200 RPM 1 degree
Axis velocity ( ) = -360° - — =120
s 60s 10
Rotary Actuator:
Use this formula to fix the motor speed to 200 RPM
) ) application units 200 RPM 1 degree
Axis velocity ( ) = -360° - — =120
s 60s 10 s
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8.1 LINEAR MODE

Home
offset
Negative Positive
software limit software limit

-20mm 10mm 1200mm

To configure the absolute position with its limits of a linear axis it may be necessary to access the following
objects of the CiA402. To access these objects, follow the steps in the section 9.4 CiA402 Object Dictionary

607C-00h H ffset icati -2% to

ome offse App:jll::i::on 2 1) 0
6098-00h Homing method - 1-35 26
60E6-00h Actual position calculation method 0-Absolute position homing

After homing is done, the
following formula applies:
6064h (Position actual
value) = 607Ch (Home
offset)

- 1-Relative position homing 0
After homing is done, the
following formula applies:
6064h (Position actual
value) = Present position
feedback value + 607Ch
(Home offset)

607D-01h Negative software limit Application -2% to
e +H2% -1) 23
uni
607D-02h Positive software limit Application -2% to
nits - S
u

Drive parameters:

H02-01 Absolute system selection O-Incremental position mode
1-Absolute position linear mode
- 2-Absolute position rotation mode 0
3-Absolute position linear mode 2
4-Single-turn absolute mode
HO5-46 Position offset in absolute g 2% to
(2005-2Fh) position linear mode (low 32 ecn;l?ntir +2% -1) 0
bits)
HO5-48 Position offset in absolute 4 2% 1o
(2005-31h) position linear mode (high 32 ecn;l?ntir +2% -1) 0
bits)
H05-30 Local homing 0-No operation 0
(2005_1Fh) ) 6-Current position as home
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HO5-36
(2005-25h)

Local home offset

-23! to
H22 -1)

These two parameters (H05-46, H05-48) define the offset of the mechanical absolute position (HOB-58, HOB-60

encoder unit) relative to the motor absolute position (HOB-77, HOB-79 encoder unit) when the absolute
encoder system works in the linear mode (H02-01 = 1).

Position offset in the absolute position linear mode = Motor absolute position - Mechanical absolute position

(HO5-46, HO5-48) = (HOB-77, HOB-79) - (HOB-58, HOB-60)

[e)]q Default values of these two parameters are 0 in the absolute position linear mode. After homing is

done, the servo drive automatically calculates the deviation between the absolute position feedback by the
encoder and the mechanical absolute position, assigns the deviation value to H05-46 and H05-48, and saves
the deviation in EEPROM.

INOVANCE TECHNOLGY EUROPE GmbH
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8.1.1

MASTER CONTROLLER HOME

The following figure shows the general procedure for absolute linear mode configuration using the PLCOpen FB

MC_Home:

INOVANCE TECHNOLGY EUROPE GmbH
SV660N Startup Procedure_EN_v1.4_20220826.docx

‘ Start ’

y

Enable Absolute
Mode

Reset absolute
encoder fault

4
X

Move load to home
or
reference position

v

Home Method
35

h 4

Home Offset

A 4

Performs
Home sequence

v

Offset position
updated

Software limits

No

Enable
software limits

4
<

A4

End

Set H02-01 (Absolute system
selection) to 1 (Absolute position
linear mode) to enable absolute
linear mode

Er.731 will be reported
when the battery is
connected for the first time

Set HOD-20 (Absolute encoder

reset selection) to 2 (Reset the
encoder fault and multi-turn) to
reset the fault

Set 6098-00h CiA402 Object (Home method) to
35 (current position as home, without movement)

Set 607C-00h CiA402 Object (Home offset) to the
desired position (application units)

Set 60E6-00h CiA402 Object (Actual position
calculation method) to 0 (Absolute position)

Performs home using H05-30=6 (Local homing)
or
CiA402 Homing (6060-00h Modes of operation=6 and
bit 04 from 6040-00h Control Word)

Servo drive automatically calculates the
position offset H05-46, H05-48 and stores
the value to EEPROM

Set HOA-01 (Absolute position limit) to 1
Set CiA402 Objects to the desired limits
(application units):
607D-01h (Min. position limit)
607D-02h (Max. position limit)

FEFEFEr]

FEFEFET
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LOCAL HOME

8.1.2

The following figure shows the general procedure for absolute linear mode configuration using the drive local

‘ Start ’

home:

v

Enable Absolute

Set H02-01 (Absolute system
selection) to 1 (Absolute position

Mode linear mode) to enable absolute
linear mode
Er.731 will be reported
No when the battery is
connected for the first time
Yes

Set HOD-20 (Absolute encoder

reset selection) to 2 (Reset the

encoder fault and multi-turn) to
reset the fault

Reset absolute
encoder fault

d
«

Move load to home
or
reference position

A4

Set H05-36 (Local Homing offset) to the desired
position (Drive units. If drive gear ratio has de
default values, use encoder units)

Home Offset

y

Performs
Home sequence

Performs home using H05-30=6 (Local homing)

v

Servo drive automatically calculates the
position offset H05-46, H05-48 and stores
the value to EEPROM

Offset position
updated

Software limits

lYes
Set HOA-01 (Absolute position limit) to 1
Enable Set CiA402 Objects to the desired limits
software limits (application units):
607D-01h (Min. position limit)
607D-02h (Max. position limit)

d
«

A4

End
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8.2 DATA RANGE IN THE ABSOLUTE POSITION LINEAR MODE

The absolute encoder records the single-turn position (HOB-71) and the number of revolutions (HOB-70). With a
single-turn resolution up to 8388608 (222 ) pulses, the encoder can record 16-bit multi-turn data.

The multi-turn data range in the absolute position linear mode is —32768 to +32767. If the number of forward
revolutions is larger than 32767 or the number of reverse revolutions is smaller than —32768, E735.0 (Encoder
multi-turn counting overflow) will occur. In this case, set HOD-20 (200D-15h - Absolute encoder reset selection)
to 2 (Reset the encoder fault and multi-turn data) to reset the multi-turn data and perform homing again.

In special occasions, you can set HOA-36 (200A-25h - Multi-turn overflow fault of absolute encoder) to 1 (Hide)
to hide E735.0 or use absolute position linear mode 2.

Parameter HOB-07 shows the absolute position of the axis. With the default values of the drive, this parameter
has a range between 2 » 31 to 2 ~ 31. With this configuration the axis range is 512 turns. It can make 256 turns
in the positive direction and 256 turns in the negative direction before exceeding the limit of the parameter.

To increase the number of absolute encoder turns stored in parameter HOB-07, it is necessary to modify the
scaling of the axis (H05-07 and H05-09). The absolute multi-turn information is stored in the parameters HOB-
77 and HOB-79. The parameter HOB-07 is calculated from parameters HOB-77 and HOB-79. The multi-turn
information for these parameters is in the range of —32768 to +32767. Therefore, by modifying the scaling of
the axis, we can increase the multi-turn information stored in parameter HOB-07.

HO05_09

HB 07 = ————x HOB_79 x 232 + HOB_77 — (HOB_40 x 232 4+ HO0B_48)
HO05_07

Absolute  Gear Ratio Encoder Multi-turn Home Offset

position position

The below image shows the absolute position parameters range.

HOB-07 Absolute position counter
2311 2311 2311

.31 -3t

HOB-07 range =
512 encoder turns =
273 x 512=2%

HOB-71 Position of the absolute encoder within one turn

223 223 223

Encoder range 223

INOVANCE TECHNOLGY EUROPE GmbH
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HOB-70 Number of absolute encoder revolutions

65535
E735.0 Encoder multi-turn
counting overflow \
32767
0
] I
1 T T
HOB-79 Encoder Position (high32 bits)
63 63
1
-64
1 unit of HOB-79 is
512 encoder turns
HOB-77 Encoder Position (low32 bits)
231-1 231-1 231-1
] | I
1 T
_231 _231

INOVANCE TECHNOLGY EUROPE GmbH
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8.3 ABSOLUTE ENCODER SYSTEM PARAMETERS DIAGRAM

potton onts

BOZADOR) orvet Fosvon
§

oo

(BOECO0R) 7osiion ce
[Co=Twm]

Trajectory
Generator

EtherCAT +
Master

(200B=3BR) 1o 32 bt
4 (200B=3Dh) isn 32 bits)
8 e

O

Incremental mode

Absolute position
Linear mode

(063-00n
[Cir=rm)

Absolute position
Rotation mode

(6064-00h

b
(Hoxe])

Revised 05. May. 21

Parameters & CiA402 Objects

Absolute position
Parameters

e (607D-01h
200 : 607D-02h
Ty . towszui . [Cazs
B —
5% ) oo 22080 (Z00BIB0R) ron 20
Absolute position
Linear mode
Author Radl Sampé| 06. Feb. 21 SV660N

n
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9 APPENDIX

9.1

PHASE ANGLE TUNING

INOVANCE motors are already phased out of the box. The phase value is stored in the encoder parameter HOO-

28. If for some reason the value of the phase angle is not correct, a phase angle tune can be carried out with

the following procedure:

ukhwne

Open "Bus motor parameters” screen
Select the corresponding axis

Upload all parameters from encoder
See the value of H00-28, it should be close to 0 (below 15000, the range is 0 2432)
Open the angle initialization dialog

When the angle initialization starts the motor will move around 60 degrees. It can be

connected to the load, but better if it is free

Doing angle tune
Angle tune finish
Close the dialog.

e Nd

Click the “Start” button, the motor move around 60 degrees and stops

10. Probably the parameter H0O0-28 has changed. Check if the value it is close to O. If the procedure is
repeated a few times the value should be similar
11. Restart the drive. Changes in the parameter H00-28 have no effect until the computer is restarted

\[e3j During the angle initialization process could appears the error E941.0 “Parameter modifications

activated at next power on. That is because the parameter H00-28 value has changed.

General | Project
Bl [T
L &
New Open | Close Save = ConnectDisconnect  Loca

Project Project | Project Project device  device

-

—
Remote  Switch user
debug assistant

account

InaDriverShop - [SV820N_1]Motor Parameters

Project Network communciation ~Debug mode ~ User management
Wark Space 2 Bl 5 sveaon_1(1)Param List [ [SVB20N_1]Motor Parameters [ [ [SV820N_1]Speed JOG :©: [SVB20N_1]inertia identification
Ji‘if_:_;:“m:m_“_“ Choose s, |Axisl o = Qpen fles Save fies Upload ot paramed) Wit check parame.. | Motor angle inializ . P

& Open Param File Rowln. Paa.  Parameter Name Parameter Value Defa_ Minimu_  Maximumy... Urit Show Type:
3 Continuous Osc [J2.001 H00-09 Rated voltage ol 220 V] 0 0 Decimal
{21 0pen wave data file 2002 HDO-10 Rated power 0.75 0.75 0.01 Decimal
2 Trigger Setting 2003 HOO-11 Rated current 4.70 470 0.01 Decimal
£ Paran Yoniter [ Rated torque 2.39 238 0.10 Decimal
4 SVS20N_1[192. 168. 0. 253] 3 Max, torque 7.16 716 0.10 Decimal
Paran List Rated speed 3000 3000 100 Decimal
1 Speed JOG 5 Max. speed 6000 6000 100 Decimal
EE e p— | ] Moment of inertia 1.30 130 0.01 . Decimal
9 Mechanical analysis 7 Number of pole pairs of PMSM 5 5 2 . Decimal
# Inertia identification Stator resistance 0.500 0.500 0.001 . Decimal
& Fault Managesent Stator inductance La EE-] 327 0.01 . Decimal
Stator inductance Ld 3.87 3.87 0.01 . Decimal
Linear back EMF coefficient 33.30 33.30 0.01 Decimal
22 Torque coefficient Kt 0.51 0.51 0.01 Decimal
23 Electrical constant Te 6.54 654 0.01 Decimal
24 Mechanical constant Tm 0.24 0.24 0.01 i... Decimal
Wbzolute encoder position offset 102 5192 0 . Decimal

Frcoder selection THeR TROOTST URT3=Tnovance 20-bit serial encoder] 19 0 . Hexade...
Encoder FPR 5388608 83... 1 Decimel
22 D-axis coupling voltage compensation coefficient 50.0 50.0 0.0 Decimal
23 Q-axis back EMF compensation coefficient 50.0 50.0 0.0 Decimal
24 D-axis current loop gain 500 500 0 Decimal
D-axis current loop integral compensation factor 1.00 100 0.01 Decimal
27 Qraxis current loop gain 500 500 0 . Decimal
G-axis current loop integral compensation factor 1.00 100 0.01 . Decimal
D-axis proportional gain in performance priority mode 2000 2000 © . Decimal
53 D-axis integral gain in performance priority mode 1.00 1.00 0.01 . Decimal
8 HO1-54 Q-axis proportional gain in performance priority mode 2000 2000 © . Decimal
3,029 H01-55 Q-axis intesral gain in performance priority mode 100 100 0.01 . Decimal

ENAEETEL X B A E DAL X B EESL X

L

AN

rotate the motor shaft for one week!

angle!

Start

If the motor shaft does not move, manually

0 Click the start button to initialize the motor

""’ u !
0 Motor angle initialization_ o

Sia| %

If the motor shaft does not move, manually
rotate the motor shaft for one week!

s

If the motor shaft does not move, manually
rotate the motor shaft for one week!

° | The motor angle is initialized successfully!
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9.2 DRIVE LOOPS CYCLE TIME

By default the drive loops cycles are:

e Position command: refresh frequency of position command, related to the par H01-61 command
scheduling frequency, 1 kHz/2 kHz /4 kHz /8 kHz, sample cycle up to 125us, default 4 kHz, 250 ps.

e Position loop cycle: related to the par H01-60 FPGA scheduling frequency, 8KHz/16Khz, sample cycle
up to 62.5us, default 16 kHz, 62.5 ps.

e Velocity loop cycle: related to the par HO1-60 FPGA scheduling frequency, 8 kHz /16 kHz, sample cycle
up to 62.5us, default 16 kHz, 62.5 ps.

e  Current loop cycle: 1.6 ps, 625 kHz, cannot be modified.

To change the cycle of the position or speed loop, it is necessary to activate the super user mode with the
password: “SuperAdmin” or H02-41 = 1430 (factory password)

Upload and save Up\{)ad and save Open recipe Save settings (Ex::;:eg?glups OFXY;‘]SS ?gul:(l):nt v - 7.0y cupizd b = o
(Current page all) || (Al tick options) (All tick options) HO0 and HOT) page) Compare [ Select all (curre... Super adminis v
Ax_. Function co... Description Settingvalue  current value Defa.. Minimu.. Maximu._. Unit Modifi . Effecti
HO1-00 MCU software version - 902.3 0.0 0.0 6593. 5 No ...
HO1-01 FPGA software version — 902.9 0.0 0.0 63553.5 No ...
HO1-07 Software test version — 0.00 0.00 0.00 655. 35 No ...
HO1-08 Model parameter version - 2.00 0.00 0.00 655. 35 No ...
HO1-10 Servo drive series No. 3[ S2r8] 3[ s2rsl 5] 0 65335 Dow... Pow...
HO1-11 Voltage class of the drive unit — 220 220 0 65535 V No...
HO1-12 Rated power of the serve drive - 0. 40 0.40 0.00 1073... kw No...
HO1-14 Max. output power of the servo drive — 0.40 0.40 0.00 1073... kw No ...
HO1-16 Rated output current of the servo drive — 2.80 2.80 0.00 1073... A
HO1-18 Max. output current of the serve drive - 10. 10 10.10 0.00 1073... A
HO1-20 Carrier frequency - 8000 8000 4000 20000 HZ
HO1-21 Dead zone time — 2.00 2.00 0.01 20.00 us
HO1-22 D-axis coupling voltage compensation coefficient - 100.0 20.0 0.0 1000.0 %
HO1-23 Q-axis back EMF compensation coefficient - 100.0 50.0 0.0 1000.0 %
HO1-24 D-axis current loop gain — 700 500 0 20000 HZ
HO1-25 D-axis current loop integral compensation factor - 2.00 1.00 0.01 100. 00
HO1-26 Current sampling Sine3 filter data extraction rate — 0[ Extraction rate 32] 0 0 3
HO1-27 Q-axis current loop gain — 400 500 0 20000 HZ
HO1-28 Q-axis current loop integral compensation factor — 2.00 1.00 0.01 100. 00
HO1-29 Q-axis coupling voltage compensation coefficient - 6553.5 50.0 0.0 1000.0 %
HO1-30 Bus voltage gain adjustment — 101.7 100.0 30.0 150.0 %
HO1-32 Relative gain of UV sampling — 32768 32768 1 65535
HO1-34 Servo drive over-temperature threshold — 90 90 0 150 T
HO1-36 Current sensor range — 20.83 62.50 0.00 9999.99 A
HO1-38 FPGA phase current protection threshold — 90.0 90.0 0.0 100. 0 %
HO1-39 Current loop version No. - 0x0000 0x0 0x0 0xFFFF
HO1-40 DC bus overvoltage protection threshold — 420 420 0 2000 v
HO1-41 DC bus voltage discharge threshold - 380 38 0 2000 v
HO1-42 DC bus undervoltage threshold — 200 200 O 2000 v
HO1-52 D-axis proportional gain in performance priority mode — 900 2000 O 20000 HZ
HO1-53 D-axis integral gain in performance priority mode - 2.00 1.00 0.01 100. 00
HO1-54 Q-axis proportional gain in performance priority mode - 900 2000 O 20000 HZ
HO1-55 Q-axis integral gain in performance priority mode — 2.00 1.00 0.01 100. 00
.. HO1-56 Current loop low-pass cutoff frequency - 11000 11000 ©0 65535 HZ
A.. HO1-59 Serial encoder data transmission compensation time — 0. 000 0.000_0. 000 2. 000 us
.. |HO1-60 FPGA scheduling frequency selection — 1[ 16 kHz] B 1 1 2
A.. [HO1-61 Command_scheduling frequency selection — 0[ 4 kHz] 8 0 &
. HO1-62 Auto-tuning of servo drive model — 3 0 0 65335
HO1-66 Current loop configuration — 12 12 0 31
HO1-67 Dead zone compensation coefficient - 1.00 1.00 0.00 2.00
HO1-68 Current observer cutoff frequency - 2000 2000 200 5000
HO1-69 Current observer correction coefficient — 1.00 1.00 0.00 9.00
HO1-72 Servo drive model auto-tuning selection -— 0L Not hidel 0 0 1
HO01-73 FLTE TR ZE IR ] — 1 1 0 7
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9.3 POSITION REFERENCE FILTER

This function filters the position references divided or multiplied by the electronic gear ratio. It involves the
first-order filter and moving average filter.

The next two parameters explain the reference position filter:
HO05-04 First-order low-past filter time constant
It sets the time constant of first-order low-pass filter for position reference (encoder unit).

If position reference P is rectangular wave or trapezoidal wave, the position reference after first-order low-pass
filter is as follows:

Input position reference

A
Position 7
reference First-order filter
< > Time (t
3t ime (t)
Position 4 Input position reference
reference . )
3t First-order filter
B ' >
3t Time (t)

This function has no effect on displacement (position reference sum).

Too large setting of this parameter will cause an increase in response delay. Set this parameter correctly
according to actual condition.

HO05-05 Moving average filter time constant 1
It sets the time constant of moving average filter for position references (encoder unit). If position reference

P is rectangular wave or trapezoidal wave, the position reference after filter of average value is as follows:

Position Reference Is Rectangular Wave Position Reference |s Trapezoidal Wave
Input position reference .
A . Input position reference
Pasition Position
reference Moving average filter reference t Moving average filter
“»
——————
f > e Time (t
<t> <th Time (1) t ime (t)

This function has no effect on displacement (position reference sum). Too large setting of this parameter will

cause an increase in response delay. Set this parameter correctly according to actual conditions.
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9.4 CIA402 OBJECT DICTIONARY

Using the InoProShop software it is possible to access the CiA402 object dictionary list. Access to these objects
is through the "Dedicated parameter list" option. This option shows us a list with some of the objects already

configured:
- x
General  Project | SVGEON_1 = SV66ON 2 Ui Style ~
r 1 1=t
9 3 * @ m SO A QF b W
® © @ O i = @
Emergency  Cancel Program Recoverto Rotation  Connet Disconnect Modify station|  Inertia  Tuning Fault  Mechanical Param Continuous Multi-machine Z Signal
stop  emergency stop | reset default value direction™ number | identification Sellmg Management  analysis  List Osc recipe  Search
Control General Function
Work Space 2 [l & [SV660N_2]Dedicated parameter list I -
= Project o
& <v660n_dual_axes Set prvale ad... Select axis  Axis1 - Downloadth..  Uploadalpar.  Saverecipe  Openrecpe
;"'SZ::;E;:': E::E I Index Subl ParameterName  Seftingvalue cunent value Minimum value  Maximumvalus DataType  Input
3 Con st =
21 0pen wave data file ¥ 1 6054 0 Quick stop option ... 2 2[Ramp to stop a... 0 7 short Drop ...
2 Trigger Setting [4 2 605 0  Stopmodeat50.. 0 0[Coast to stop, ... -3 1 short Drop ...
< Param Monitor [4 3 60D 0  Swopoptioncode 1 1[Ramp to stop a.. 3 short Drop ...
e SV660N_LL1] [/l 4 605 ©0  StopmodestNo... 2 2[Ramp to stop a. 3 short Drop ...
> Paran List [/ 5 6060 0  Modes of operation 8 8[Cydic Synchro... 0 10 char Drop ...
% Usability adjustment [] 6 6061 0  Modes of operatio... 0 8[Cydic Synchra... 0 10 char Drop ...
10 Setting [4 7 6065 0  Following error wi... 27486951 27486951 i 4204967205 unsigned intGeneral
[ Speed JOG [4 8 6066 0  Followingemorti.. 0 0 0 65535 unsigned .. General
= Position J0G [[ o 6067 0  Poslionwindow 5872 5872 0 4204967205 unsigned int General
5 Bus motor parameters [ 10 6068 0 Position window tl... 0 o 0 65535 unsigned ... General
2 Mechanical anal [ 11 6008 0 Homing mode 26 26{Forward homi... 0 a5 char Drop ...
vl 12 6091 2 Gear ratio (denom... 1 1 ] 4294967295  unsigned int  General
ORCTES 1~ 13 6091 1 Gear ratio (nums 1 1 1 4204967295  unsigned int General
© BlackBox | 0 Velodty threshold ... 0 0 0 65535 unsigned ... General
= Device Information =} 0 Velacity threshold 10 10 0 65535 unsigned ... General
4 Fault Management ] 0 Velodty window ti... 0 0 0 65535 unsigned ... General
;",;(;;:‘GE;_""’ 17 6060 0 Velocity window 10 10 0 65535 unsigned ... General
we s 18 6502 0  Supported drivem... 0 941 0 4204967205  unsigned int General
2000 1 Modelfiltertime2 0 941 0 65535 unsigned intGeneral
[¥120 607D 1 Negative software ... -2147483648 -2147483648 2147483648 2147483647  Int General
[ 21 6070 2 Positive software li.. O 2147483647 2147483648 2147483647  Int General
Add Maodify Delete

Systern Time  2021-02-07 17:15:06

Through the "Add" and "Modify" buttons we can modify this list to access the different objects of the CiA402
object dictionary. The next image shows dialog box with values to add the CiA402 object 607D-01h “Negative
software limit”:

Setting parametersSetting parameters s

General Parameter option

Parameter Negative software limit

Index ox | 607D

Sub Index ox |1

Minimum value -2147483648

Maximum value 2147483647

Parameter value int ~
Hi% Read and write ~
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