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Chapter 1 Introduction

1.1 Software Operating Requirements

CPU: A 32-bit (x86) or 64-bit (x64) processor with a clock speed of 1 GHz or higher
RAM: 1 GB

Available Hard Disk Space: Minimum 500 MB

Display: Minimum resolution of 1280 x 800 pixels

0OS: Windows 10 (32-bit or 64-bit version) or later

1.2 Software Interface

1.2.1 Window Title

.....
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Al Jaial Taccualial Susedlzeal Eaisial)

Figurel-1

In Figure 1-1

1) Quick Access Toolbar: Includes Online Configuration, Offline Build, Close Project,
Communication Connection Swich, Software Reset, Alarm Reset, Multi-turn Value Clear,
Software oscilloscope,Clear alarms, Waveform Playback, Monitoring Panel, Parameter
Editing, Jog Operation, and Tuning.

2) Auxiliary Menu Bar: Includes Options, Full Screen.

3) Function Navigation Bar: Includes Parameter Editing, Monitoring Panel, Oscilloscope,
Jog Operation, Tuning, Drive Information, Motor Parameters, and more.

4) Status Bar: Displays model switching, status of each servo axis, and the connection



status between HCServoWorks and the servo drives, among other information.
1.2.2 Basic Operations of the Auxiliary Menu Bar

1) Options Function
In the General Settings, you can customize the theme, icons, interaction behavior,display
preferences, and shortcut commands.
Genersl  Digplay Rev

Intersstiom [+1]

Language: English (en 1) v Style: Sidebar style v (@ Vse torlbar window shortout keys

Thene [+] Ton [+]

Thene:  Hormel v [ Load external 1son Library

Goneral  Dimply Koy
Display [¥]

D Show startup soreen on lounch

[ how velcome page on Lamch

Toolbar doon size [#]

0 16as ) 1618 | 220 |} 22 ) 2t
General  Display  fay
Fornat: [Ctrl+B], {Ctrl4hi £445], {Corl K Cerl 4], [CerleshiEeZ:Cerl ]
Connand line Label Hotkeys Specification
~ App
ToolWindow_... Event log Ak+0
ToolWindow_.. Functiontree  Ak+1
action/About  About software
action/Fullscr... Full screen Ctrl+shift+F11
action/exit Exit software  Ctrl+Q
[ ide standard connends  Reset all Reset a1l Inport Export
[¥] Requires software rastart to take sffct 3 Cancel Aprly

Figurel-2
In the Event log settings, you can adjust the font style, font size, and the maximum
number of displayed lines.

Hame : Event log MimeType © option/output

Font

Font fanily. Cowrier | Size 13 “ Zoom cut:  100% | B enti-aliasi

Show

Sets the mexinun mmber of rows 5000 4

Figurel-3
In the Debug Settings, you can enable or disable automatic project building and
automatic reading of Pn parameters.



Fame © Debug settings

MinsType © option/Deviedianager

Conmuni eation [#]

B iuto project build
B futoread Pn parameters after connection

Adnin password input

Confirm

Figurel-4
2) Full Screen Function: Allows the software window to be displayed in full-screen mode.
e r"
N
 — L Jd
Option Full =creen
S
Figurel-5

3) About Software Function: Allows you to view the current version of HCServoWorks.
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Figurel-6

1.3 Quick Access Toolbar

After successfully establishing a connection between HCServoWorks and the servo drive,
you can select basic functions from the menu bar to navigate to the corresponding interface

or execute the associated operations.

Figurel-7

1.4 Basic Functions

The main functions of HCServoWorks include:
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1) Configuring the servo drive, such as parameter setup

x Parmater wliting SVTHNES-FPEP) X -8
W madidlas &1 | oo e Q B wive it viee | gt st s v||i|J5.,. 1w @ sy bt ||]-., — ]@r..m.m T T—
e Index . it Sot aia & St i B Satais€ Seaka0 Factory dolacih | Misluun vals Masirraa vabia - |
A TS s (PRl ~Pn000 Basic function selectionswitch 0 0000 0000 0000 0000 0000 0000 0001 Po
o serestion (Prfx-) 0 Rotation direction selection OH UUse CCW as the ... OH :Use CCW as the .. OH :Use CCW as the .. OH :Uise CCW as the ...
gwlﬁ?PlF’J"Z" ) P00 Basic function selectionswitch 1 0036 0036 0036 0036 0036 0000 0166 Po
Toraue (;'»'nj‘,’:,f) 0 Stopping method al servo OFF 6H Stop the motor .. 6H Stop the motor ... 6H *Stop the motor .. 6H Stop the motor ..
Control (Pnsicc-) 1 Overtravel stopping method 3H Stop the motor .. 3H :Stop the motor ... 3H Stop the motor ... 3H Stop the motor ...
Input/output signal (PnSx-)
User (Préioc-) 2 Main dircuit power supply AC/D... OH :DC power input .. OH:DC power input ... OH :DC power Input ... OH :DC power input ..
EtherCAT(Pn7ioc-) ~Pn002 Basic function selectionswitch 2 o111 o111 o111 o111 0111 0000 0211 Po
2 Absolute encoder usage 1H :Llse the absolute... 1H :Use the absolute... 1H :Use the absolute... 1H :Uise the absolute...
~Pn00B Basic function selectionswitch & 0000 0000 0000 0000 0000 0000 4121 Po
0 Lowbattery voltage alarm/wan OH Output alarm (A... OH:Output alarm (A... OH :0utput alarm (A... OH :Output alarm (A..
1 Function selection during main ... OH :Do not detect m... 0H:Da not detect m... OH :Do not detect m... O :Do not detect m..
2 Waming detection selection OH :Detect warnings.,  OH :Detect warnings. OH :Detect wamings. OH Detect warnings.
3 Warming detection mask OH :Not used OH:Not used OH :Not used OH :Not used
~P0D9 Application-specific functionsel... - o010 0010 0010 0010 0010 0000 0130 Po
1 Current control mode selection 1H :Use current cont... 1H:Use current cont... 1H :Use current cont... TH :Use current cont...
2 Speed detection method selecti... OH :Use speed detec... OH :Use speed detec... OH :Use speed detec... DH :Use speed detec...
~PnODA Application-specific function sel... - 0000 0000 0000 0000 0000 0000 0062  Po
0 Stopping method for BM.1 alarm OH Stop the mator .. OH :Stop the motor ... OH :Stop the motor .. OH Stop the mator ...
1 Forced stop method OH Stop the motor ... OH :Stop the motor ... OH :Stop the motor .. OH Stop the mator ...
~PnODB Application-specific function sel... - 0131 0131 0131 0131 0131 000 0161 Po
0 Operator parameter display sel... 1H Display all para.. 1H:Display all para... 1H :Display all para... 1H :Display all para.
1 Stopping method for BM.2 alarm 3H Stop the motor .. 3H :Stop the motor ... 3H :Stop the motor ... 3H Stop the motor ...
2 Powerinput selection for three 1H :Alse with single-... 1H :Use with single-... 1H :Use with single-... 1H :ise with single-...
~Pn0OC Application-specific function sl 0000 0001 0001 0000 0000 0000 0131 Po
0 Function selection for test with OH :Disable tests wit... 1H:Enable testswit... 1H:Enable tests wit.. OH :Disable tests wit...
1 Encoder resolution for tests with... OH :Use 17 bits. OH:Use 17 bits, OH :Use 17 bits. OH :Use 17 bits.
[« ] Woni toring panel (SVISONBN-FFFF) x
ead all parameters from servo B Sosn mondtaring swikoh Schaduled 1oan Interval 2 |3+ soons Find [Label /W
Name Unit Axis A Axis B Axis C Axis D
=1 (Un000) Motor operating speed rpm, mm/s 0 0 0 0
1 (Un001) Speed instruction rpm, mm/s 0 (o] (o] (o]
1 (Un002) Internal torque com... % 0 0 0 0
1 (Un003) Rotating angle 1 pulse 5298115 0 0 0
71 (Un004) Rotating angle 2 deg 237 0 0 0
1 (Un005) Input signal monitor = 00000000 00000000 00000000 00000000
1 (Un006) Output signal monitor - 00000001 00000001 00000001 00000001
L1 (Un007) Input instruction puls... rpm, mm/s 0 0 0 0
1 (Un008) Deviation counter pulse (o] (o] (o] (o]
1 (Un009) Cumulative load rate % 0 0 0 0
1 (UnOOA) Regenerative resistor... % 0 0 0 0
1 (Un0OOB) Power consumed by ... % 0 (o] (o] (o]
1 (Un00C) Input command puls... Command unit 400 0 0 0
1 (Un00D) Feedback pulse coun... Encoder pulse unit -3090877 0O 0 0
1 (UnOQE) Full-closed loop feed... Full-closed encoder ... O 0 0 0
1 (UnOOF) Full-closed-loop feed... pulse/s 0 0 0 0
1 (Un012) Power-on operation t... 100ms 16881795 16881795 16881795 16881796
1 (Un013) Feedback pulse coun... Command unit 0 0 0 0
1 (Un0O14) Effective gain monitor - 0 0 0 0
=1 (Un032) Instantaneous power ... [W] 0 0 0 0
1 (Un033) Power consumption [... [Wh] 0 0 0 0
1 (Un034) Cumulative power co... [Wh] 0 0 0 0
1 (Un039) Cumulative power co... [0.00TWh] 0 0 0 0
1 (Un040) Absolute encoder mu... rev 0 0 0 0
1 (Un041) Absolute encoder sin... Pulse 0 0 0 0
1 (Un042) Absolute encoder po... Pulse 0 0 0 0
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Figurel-10



4) Fault management

Jonid toring panel (SVTIONEN-FFEF) X |[@&] Fault mensgenent (SVT30NEN-FFFF) X

Display all axes Axis A& Axis B l Axis C l Axis D l
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Ne. Alarm n. Alarm name

0 AF10 Power supply line phase |... 467h:50m:50s  0x0
1 A720 Continuous overload 467h:50m:49s  0x0
2 AT710 Instantaneous overload 467h:50m:49s  0x0
3 A50 Combination error(QOut of ... 467h:50m:49s  0x0
4 A40 Parameter setting error(Pa... 467h:50m:49s  0x0

Alarm oceurrence time ( Motor speed Bus voltage
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0x81
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Figurel-11

5) Oscilloscope
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Chapter 2 Servo Configuration

2.1 Connecting to the Servo Drive

2.1.1 Online Build

After connecting the PC to the servo drive’'s USB Type-C port via a USB cable, the system
automatically detects the COM port. If the correct port is identified, the connection is
established automatically.

After closing the project, if you need to reconnect, click Online Build in the upper-left corner
of the interface. Once the device information is confirmed, click Build Project to complete
the servo connection.

3 Project build window

Series ~ HCDE ~

SYTIOW dhxis Series

Froduct net found Preoject build Caneel build

Figure2-1

2.1.2 Offline Build

Click Offline Build in the upper-left corner, select the number of axes (e.g., 4), manually add
a node under ECAT, and then click Build Project to complete the offline build.

1| B3 Project build window

)
Series All models  HCDB AP v

)

= = = =
!
Iy I Iy Iy

SV700 Singleixis Series SV700 SingleAxis Series SV700 Singlehxis Series SV700 SingleAxis Series

Project build Cancel build

=
= -.'-‘

Sy

Figure2-2



2.2 Servo and Motor Information Verification

2.2.1 Servo Drive Information Verification

1) In the Drive Information interface located in the left navigation panel, as shown in the
figure below, the following details of the currently connected servo drive are displayed:

Specific servo drive model
Firmware version
Connected motor model
Encoder information

i ot X AT

Current database version: 000009420

st 2 amie ama

Mame Valve

Device unique serial n... C8401634313...
odel SV730WBN-FF...

Power [W] 750

Drive type -

Host program (core1) ... 58060700 H

Slave program (core2) ... 0710 H

Boot version 4C12H
Prm version 5806 H
Ecat XML version 0000 H
Ecat ESC version 0007 H

Name it h it & At € i D
Motor model X6MHO40A-N2CD X6MAO40A-N2LD
Motor serial number 22523004561 - 1A134020733
Motar power [W] 40000 -
Motor rated current [A]  2.05 - 269
Motor rated speed [rp... 5000 - 3000
Motor rated torque [N-... 127 127
Encoder model HROAZ3D35M6BT2C - UTTAH-B20FK
Encoder resolution 23 - 23

Figure2-3

2.2.2 Motor Information Verification

1) In the left navigation panel, click Motor Parameters to open the page shown in the
figure. Select the corresponding axis and choose Read from Servo.



[} Drive infurnats on(SVTERER-FIT) x & Motar perwmaters(SVIANEF-FFTT) X -8 %

Statsr
Name. Value Urit Description
~ [Motor — Edis starus
v in...
Name
Sequence ration file ablress
hE Oparation file wlire
\Version
~ |Parameter Tagt ais sdetion
Power W
Line resist... Q B oaish O Asdad O mds ¢ axin O
Line induc... mH
Number o... ini moter parmeter file selestion
Inertia 10-4kg-m*2
Phase-ind... mV/min-1 aelaatinn: 0] Casten
Rt vait” v Library seleot LN [ cust
Rated tor.. N-m File HETA LSO RELD ~
Maximum... N-m
Rated effe... A Open £ile | S u |
Maximum._.. A
Bated spe., prm s e )
Pole pitch 0.Tmm
D o ind. 001mH Roud from surve | Load Sarva |
is i 001mH 5
Hz
Degree
‘%
Base curre... %
Intermedi... %
Intermedi 0.15econd
Maximum.
Maximum._. 0.15econd
+ |Encoder
<N in... [
Name
Serial nu...
Date
Version n...
~ |Parameter
Figure2-4
2) After a successful read, the following dialog will appear. Click OK to confirm. The
displayed parameters include current, speed, inertia, number of pole pairs, encoder
resolution, and more.
§ - Seares
Name Vahue Unit Descrigtien
~ [Motor - I Surva internd purmetes | Jaia 0
Bl
Secuence 22523004561
equence on £
oy i Operation file sddress
Version
~ |Parameter Twrest wis sdection
Power 400 W
Line resist... [ 7.1 Q [ O oasis B O adsc O ais
Line induc... 14.5 mH
|5 ini wator parsseter file selection
'ID-4kq-m"2
\TI"VI"“'"'1 Library seluction 8un 0 Custom
Nm | Dinformaon % N
= File HCPANSAMOA JRLD ~
N-m )
A Transmission completed! e £ ] o |
N I
pim < Noter piraster propruaingasd
prm [0
Pole pitch |65535 0.1mm ~ Bend Erom sT0 ‘ Loed Serve ]
D-axis ind... 65535 0.01mH b
S nd GRS ot T
Mechanic... | 2900 Hz
Motor ch... |5
Phase co... |15 Degree
(Overspee... |20 %
« |Overload par.. |
Base curre... 115 %
Intermedi... | 200 %
Intermedi... |50 0.1Second
Maximum...| 260
Maximum...| 25 0.1Second
~ |Encoder [
~ [Nameplate in...
Name HROA23D35...
Serial nu...
Date 0-0
\Version n... |0-1
~ |Parameter

Figure2-5
2.3 Parameter Editing

1) Click the Parameter Editing button in either the left navigation panel or the top menu
bar to open the main parameter editing interface, as shown in Figure 2-6.



o tatsvroomms-rere) x W Pt dltisglsmm-oT) x -8
R T Q B | T 7 S | e
Group index Mame urit Setanis Seteis® Set mis C Set iz D Foctory default Mirimum value Masiman value Pawe:
- All parameters ~PnO00  Basic function selectionswitch O 0000 0000 0000 0000 0000 0000 0001 Pow
Function selection (Pn0xx-) — -
Gain (Prlo-) Rotation direction selection OH :Use CCW as the ... OH :Use CCW as the ... OH :Use CCW as the ... OH :Use CCW as the ..
ggg;E?Pfgfxf]"l ~Pn001  Basic function selectionswitch 1 0036 0036 0036 0036 0036 0000 0166 Pow
Torque (Prdboc-) 0 Stopping methed at servo OFF 6H Stop the mator .. 6H :Stop the motor ... 6H :Stop the motor ... 6H Stop the motor ...
Control (Pn5ict~) 1 Overtravel stopping method 3H Stop the motor ... 3H :Stop the motor ... 3H Stop the motor ... 3H Stop the motor ...
Input/output signal (Pn5xx--) N . . - K K
User (Pn6xx-) 2 Main circuit power supply AC/D... OH :DC power input ... OH :DC power input ... OH :DC power input ... OH :DC power input ...
EtherCAT(Pn/xc-) ~Pn002 Basic function selectionswitch 2 o111 o111 0111 o111 omn 0000 0211 Pow
2 Absolute encoder usage TH :Use the absolute... 1H :Use the absolute... TH :Use the absolute... TH :Use the absolute...
~PnO08  Basic function selectionswitch 8 Q000 0000 0000 0000 0000 0000 Ha121 Pow
0 Low battery voltage alarm/warn... 0OH :Output alarm (A... OH :Output alarm (A... OH :Output alarm (A... OH :Output alarm (A...
1 Function selection during main ... 0H :Do not detect m... OH :Do not detect m... OH :Do not detect m... OH :Do not detect m...
2 Warning detection selection OH :Detect warnings. OH :Detect wamings. OH :Detect warnings.  OH :Detect warnings.
3 Wamning detection mask OH :Not used OH :Not used OH :Not used OH :Not used
~Pn009 Application-specific functionsel... - o010 0010 0010 0010 0010 0000 0130 Pow
1 ‘Current control mode selection TH :Use current cont... 1H :Use current cont... TH :Use current cont... TH :Use current cont...
2 Speed detection methed selecti... OH :Use speed detec... OH :Use speed detec... OH :Use speed detec... OH :Use speed detec...
~PnODA. Application-specific function sel... - 0000 0000 0000 0000 0000 0000 0062 Pow
] Stopping methed for BM.1 alarm OH :Stop the motor ... OH :Stop the motor ... OH :Stop the motor ... 0H :Stop the mator ...
1 Forced stop method OH :Stop the mator .. OH :Stop the motor ... OH :Stop the motor ... OH Stop the mator ...
~Pn00B  Application-specific function sel... - 0131 0131 0131 0131 0131 0000 0161 Pow
0 ‘Operator parameter display sel... 1H :Display all para... 1H :Display all para... 1H :Display all para... 1H :Display all para...
1 Stopping method for BM.2 alarm 3H Stop the motor ... 3H :Stop the motor . 3H 'Stop the motor .. 3H :Stop the motor ..
2 Power input selection for three-... 1H :Use with single-... 1H :Use with single-... 1H :Use with single-... 1H :Use with single-...
~PnOOC  Application-specific function sel... - 0000 0001 0001 0001 0000 0000 03 Pow
0 Function selection for test witho.. OH :Disable tests wit... 1H :Enable tests wit.. 1H :Enable tests wit... 1H :Enable tests wit...
1 Encoder resolution for tests with... 0H :Use 17 bits. 0H :Use 17 bits. 0H :Use 17 bits. OH :Use 17 bits.
B oo il i e i [~ remtial | it | et | e | e | 2o | SIS

Figure2-6
2) To modify parameter Pn100, refer to Figure 2-7 for its minimum value, maximum value,

factory default value, and activation method, then adjust the parameter accordingly.

Index

Pn100
Pn101

Name

Speed loop gain
Speed loop integral time constant 0.01ms 2000

Set avis &

400

Unit

0.1Hz

Pn102 Pasition loop gain 0.1/s 400
Pn103 Moment of inertia ratio % 100
Pn104 2nd speed loop gain 0.1Hz 400
Pn105 2nd speed loop integral time co... 0.01ms 2000
Pn106 2nd position loop gain 01/s 400

Pn100 Speed loop gain

01Hz 200

Set ais 8
400
2000
400
100
400
2000
400

Setaxis €

Figure2-7
3) After modification, press the Enter key on your keyboard; the background of the
corresponding field will turn blue, as illustrated for Axis A in Figure 2-8.

400

400

Figure2-8
4) At this point, click the Write Edited Values button in the Quick Access Toolbar. A dialog
box as shown in Figure 2-9 will appear, indicating that the modified parameters have

Set ais O
400
2000
400
100
400
2000
400

400

Factory default Minimum value Maximum value Power

400
2000
400
100
400
2000
400

10
15
10
0

10
15
10

20000 Imm
51200 Imm
20000 Imm
20000 Imm
20000 Imm
51200 Imm
20000 Imm

Imm

been successfully written to the drive. Click OK to close the write progress window.

Register write progress.

Er

Operation conpleted!

dxis A PoiDD Speed loop gain Hrite C5
AR

Confirn (spase)

Figure2-9

5) If you need to modify another parameter, such as Pn000, note that this parameter
requires a power cycle or a software reset to take effect. Consequently, alarm 941 will
appear in the lower-left corner as shown in Figure 2-10. Additionally, the Power Cycle



Required column will indicate whether the parameter requires a power-off/power-on
cycle to become effective.

B e i K @t s »
W ovetution 81 |l Q = 1 e -I@...:.,.:.A.“-, utatse [(Bruar susmena 610 |@:...M=...... et
Greem nde bame Smmind fminc R Factary dfaut Wirimm alus Masimur ok P
1= Ul - (w0001 BBSIE iieton selectionsitch011] = 0001 0000 0000 0000 0000 0000 0001 Pow
Gain (Prilioi-) 0 Rotation direction selection B g T Al N A M A lem W 2 i O 12 CCW s the ... OH :Use CCW as the ..
QDSW‘{ETPE“’;E‘?]- ) ~ Pn0D1  Basic function selectionswitch 1 ® = : 0036 0036 0000 0166 Paw
Torque (Prdxx~) 0 Stopping method at servo OFF | N -  the motor .. GH :Stop the motor ..
ﬁﬁf{ﬂ:&fﬁ:fﬁnm A 1 Ovrnl?vel stopping method e S s R L the motor ... 3H :Stop the motor ...
User (Préxce) 2 Main circuit power supply AC/D ower input . OH -DC power input
EtherCAT(Pn7xc-) P02 Basic function selectionswitch2 | ' a1 Lk ooo0 0211 Pow
2 Absolute encoder usege he absolute... 1H :Use the absolute...
~ Bn0D8 Basic function selectionswitch & | 0000 0000 0000 121 Paw
0 Low battery voltage alamywarn... utalarm (A... OH :Output alarm (A.
1 Function selection during main ... st detect m... OH :Do not detect m...
2 Warning detection selection Hwamings. OH Detect warnings.
3 Wamning detection mask ssed OH Not used
~Pn00a Application-specific functionsel...| 0010 0010 0000 0130 Pow
1 Current control mode selection urrent cont... 1H Use current cont..
2 Speed detection method selecti... peed detec.. OH Use speed detec.
- Pno0A  Application-specific function sel.. 0000 0000 0000 0062 Pow
0 Stopping method for BM.1 alarm the motor ... OH Stop the motor ..
1 Forced stop method =l fthe motor .. OH Stop the mator ..
- Pno0B  Application-specific function sel... I GT3T o131 131 131 0000 0161 Pow
0 Operator parameter display sel... 1H :Display all para... 1H Display all para... 1H Display all para... 1H :Display all para.
1 Stopping method for BM.2 alarm 3H Stop the motor . 3H Stop the motor . 3H Stop the motor . 3H Stop the mator
2 Powerinput selection for three-... 1H Use with single-... 1H Use with single-... 1H :Use with single-... 1H :Use with single-.
~Pn0DC Application-specific function sel... - 0000 0001 0001 0001 0000 0000 0131 Pow
0 Function selection for test witha... OH :Disable tests wit._. TH Enable tests wit.. 1H Enable tests wit. 1H Enable tests wit.
1 Encoder resolution for tests with.. OH :Use 17 bits. OH :Use 17 bits. OH :Use 17 bits. O Use 17 bits.
[E] |{mamaae wla it T == tweathl | il | ety | S | e | s | EEEECEER

Figure2-10
6) After servo alarm 941 appears, a power cycle or software reset is required for the
modified parameters to take effect. In this case, perform a software reset as described in
Section 2.8.
7) Click the Save All Axes button in the parameter interface toolbar to save the current
HCServoWorks parameters to your local drive.

= =
= rite edited value I‘Rna all wees le Seve all axes Vl@ﬁesture factory defaults l ﬂ;mpm paranster file l@cmpm‘m between current and Factory values ¥,

Figure 2-11
In the pop-up dialog box, specify the save location and file name as shown in
Figure 2-12, then click the Save button.

IEE(N): |Pn Fi|e_ﬁtBCD.hcpnprr‘r1|

Fi==E=2(T):: HCFA Pn parameter file (*.hcpnprm)

Figure 2-12
8) After successful saving, a dialog box as shown in Figure 2-13 will appear.

( (33 Export result * R

A ° Parameter table file saved successfully! |\|

|
| — |
i ;

Figure 2-13
9) Click the Compare Current Values — Factory Defaults button in the Parameter Editing
interface. A dialog will then appear prompting you to select the axis for comparison.
After clicking OK, the comparison page shown in Figure 2-14 will be displayed.



;| [ Select operation axis ? >

I B iz n H
&

)
2 B ixi=_E )
| B ixi=c b
| B 4xi= D |
: |
Hl cued J|

Figure2-14

[ Parameter comparison window ? X I
[ show different values only ¥rite right value
Conparison table g
Tndex Hame Tni t Current value_aciszh Current value_axish Current value_axisC Current value_sxisD Fact
> Pn000 Basic function selectio... - 0001 0000 0000 0000 000C
> Pn001 Basic function selectio... - 0036 0036 0036 0036 003€
> Pn002 Basic function selectio... - o111 o111 o111 o111 o111
> Pn00G Basic function selectio... - 0002 0002 0002 0002 000z
> Pn0O7 Function selection appl... - 0000 0000 0000 0000 000C
> Pn008 Basic function selectio... - 0000 0000 0000 0000 000C
> Pn00g Application-specific fu.. - 0010 0010 0010 0010 001¢
> Pn00A Application-specific fu.. - 0000 0000 0000 0000 000C
> Pn0OB Application-specific fu.. - 0131 0131 0131 0131 0131
> Pn0OC Application-specific fu.. - 0000 0001 0001 0001 000C
> Pn0OD Application-specific fu.. - 0000 0000 0000 0000 000C
> PnOOE Function selection appl... - 0000 0000 0000 0000 000C
> PnOOF Function selection appl... - 0000 0000 0000 0000 000C
Pr010 Slot 0 axis address - 0 0 0 [ 0
P01 Slot 1 axis address - 1 1 1 1 1
PR020 Per-digit-unit common ... - 0000 0000 0000 0000 000C
Pn041 Scan cycle switching s... - 0001 0001 0001 0001 0001
> Pn080 Application-specific fu.. - 0000 0000 0000 0000 000C
P08 Application-specific fu.. - 0000 0000 0000 0000 000C
Pa100 Speed loop gain 0.1Hz 200 400 400 400 400
P101 Speed loop integral ti.. 0.01ms 2000 2000 2000 2000 200
Pn102 Position loop gain 01/s 400 400 400 400 400
Pn103 Moment of inertia ratio % 100 100 100 100 100
Pa104 2nd speed loop gain  0.1Hz 400 400 400 400 400
I oA @ @ o @ 1

Figure2-15
10) Click the Restore Factory Defaults button to reset the parameters of the selected axis
group on the current servo drive to their original factory settings. A sequence of
confirmation dialogs, as shown in Figures 2-16, 2-17, and 2-18, will appear one after
another.



el

m Select operation axis
B hxis a
B s B
B sxisC

B hxis D

Cancel

|
|
|

Figure2-16

| m Confirm executicn

X

o Execution will stop running tasks. Confirm? |

cae
Figure2-17
[ Resukt X E
T
0 User parameter initialization completed!
|

Figure2-18

11) Click the Import Parameter File button in the parameter interface to open the dialog

shown in Figure 2-19. Select the desired parameter file by specifying its location and
filename, then click Open to load it.

SAPnEECTH

« 3 v 2

D =M@ > 730wHNETRLE >

AR~ it

O i i
) ~ HCFA YXS MultAxis Servo-V4915
= xmlifiis,
> @ OneDrive
| Ok
| ERHEER AR
o =mE »
~ e
L FE »
B oy »
ReEs »
OEx »
> »

- 730wRSFTIR

= xmliihE

T IR

DuwrnCilan

R EH
2024/9/20 9:38
2024/9/21 12:50
2024/9/23 17:44
2024/9/20 16:32

2024/9/23 14:10

MR
pra e
prais
pra e
prai=

v

F

]

£ 730WRIFTIES iR r

SHE(N):

Figure2-19

o e

V‘ FNPnBHCLEE (. hepnprm)

B



12) Click the icon next to the Compare Current Values — Factory Defaults button and select
the File Comparison option. This will open the Import Left Value dialog as shown in
Figure 2-21. After confirming and opening the first file, the Import Right Value dialog
(Figure 2-22) will appear. Once both files are loaded, the parameter comparison view
shown in Figure 2-23 will be displayed.

@Eomparison between current and factory values W

Comparison between current and factory values
Inter-axis comparison

File comparison

Figure2-20

Pnfile ABCD1.h | PrFile ABCD2h
cpnprm cpnprm

Figure2-21

o
=]
©

Prile ABCD1h|  PrFile ABCD2.h
cpnprm cprprm

v‘ HCFA Pn parameter file (*he v

RN

Figure2-22



I3 Parameter comparison window ? X

Control panel

and/Cella [ Show different values only ¥rite left value Yrite right value
ion
| Left value information Right value infermation
L) ITHETFRTIE - 2026-01-08 035223 IHETFRE - 2026-01-08 095231
| EHIBEERR ¢ SVTIONEN-FIEF fedalee=to SYTIOMEN—FFEF
Eﬁ)‘.ﬁﬁi 4nx5c3mnn= Eﬁmﬁﬁ 4nx5c3mnn=
penfffd Dm0 penffidE D 0s0
1
1@l perison il
) Index Hane Uni ¢ Left value_axish Right value_sxizh Left value_axizh Eight value_acish Left
> Pn000 Basic function selectio... - 0000 0000 0000 0000 000C
> Pn0O1 Basic function selectio... - 0038 0038 0038 0038 003€
 Pn002 Basic function selectio... - 0111 0111 0111 0111 0
> Pn006 Basic function selectio... - 0002 0002 0002 0002 0002
> Pn0O7 Function selection appl... - 0000 0000 0000 0000 000C
> Pn008 Basic function selectio... - 0000 0000 0000 0000 000C
> Pn009 Application-specific fu... - 0010 0010 0010 0010 001C
> Pn00A Application-specific fu... - 0000 0000 0000 0000 000C
> Pn00B Application-specific fu... - 0031 0031 0031 0031 0031
> Pn0OC Application-specific fu... - 0000 0000 0000 0000 000C
> Pn00D Application-specific fu... - 0000 0000 0000 0000 000C
> PnOOE Function selection appl... - 0000 0000 0000 0000 000C
> Pn0OF Function selection appl... - 0000 0000 0000 0000 000C
Pn010 Slot 0 axis address - 0 0 0 0 0
Pn011 Slot 1 axis address - 1 1 1 1 1
Pn020 Per-digit-unit common ... - 0000 0000 0000 0000 000C

Figure2-23

2.4 Encoder Configuration

2.4.1 Encoder Multi-turn Value Clearing Interface

Figure 2-24 shows the Encoder Multi-turn Value Clearing interface.

Figure 2-24
Click the Clear Encoder Multi-turn Value button for the target axis. A success confirmation
dialog, as shown in Figure 2-25, will appear. The cleared multi-turn value will take effect
after a power cycle or a software reset.



(3 HCServoWorks *

o Task execution completed!

Figure 2-25

2.4.2 Homing (Origin Search)

Click the Homing (Origin Search) button in the left navigation panel to enter the homing
interface shown in Figure 2-26 (initial state).

Figure 2-26
Click Start Task to enter the interface shown in Figure 2-27. Then click Servo Enable to
proceed to the screen in Figure 2-28, where you can perform either a positive or negative
homing operation as required. After the homing task is completed, click Stop Task, as
shown in Figure 2-29, to return to the initial state.

Dizplay all axes | bylis A bxiz B I hxis C I bxiz D
AxisA
Tazk close I Servo enable ]
Servo not enabled, pleasze click "Serve enable”
Forward heming I Rewerze homing ]

Figure 2-27



@ Origin search(SYT30WEN-FFFF) =

Display all axes]l Axis A bAxi=z B Axis C ] Axi= D ]

AxisA

Task close ] Servo enable ]

Serwvo enabled

Forward homing ] Reverze homing ]

Figure 2-28

Axish
Task close I Servo enable I
Origin search completed. Please click “Task close”
Forward homing I Reverse homing I

Figure 2-29

2.5 Offset Adjustment

2.5.1 Current Zero Adjustment

Click the Current Zero Adjustment button in the left navigation panel to enter the current
zero adjustment interface.

@ Current zers calibration(SYTIOWEN—FFFF)} >
Display all axes Axis A Axis B Axis O Axis D ]
Axich
Current detection aute zers salibration mode Current detection mammal zers salibration mode
Current detection ante zers calibrati Current detection manual rero scalibration mode
Zere adjustment phase selection: V-—rphase V—rphaz=

Hot started

Hot started

V-—rphase

¥-—rphase

End zero adjustment

Figure2-30



Select either Auto Zero Adjustment (Figure 2-31) or Manual Zero Adjustment (Figure 2-32)
based on your requirements.

@ Current zeve ealibration{SVT3ONBN-FFFE) X
Display all axes hxis A Axis B l Awis C I Axis D I
Axish
I Current detection auto zers calibration mode I Current detection marmal rero calibration mode
Current detection auto zers calibrati Curvent detection manual rers calibration mode
Zero adjustment phese selection: U-phass V—phazs

+1 =3

Exeoution conpleted!

Fot started

Uphase

Vophase 1

End rero adjustment

Figure2-31
Under the Manual Zero Adjustment tab, you can adjust the current feedback signal offset
using the Adjust +1 and Adjust —1 buttons.

@ Current zero salibration(SYTS0WEN—FEFF) X
Display all axes hxis A& Axis B I Axis C l Axis D
Axish
Cwrrent detection auto zere ealibration mode I Cwrrent detection manual zere calibration mode I
Current dstection suto zero calibrati Current dstection manusl zers calibration mods
Zers adjustment phase selection: Uphase Vphase

Salect debug phase

Fot started

Vphase:

V-phase:

End zero adjustment

Figure2-32



Upon completion of the zero adjustment, a pop-up dialog will display the current status
values of the U and V phases, as shown in Figure 2-33.

(C] Carrant sare oalibration (SYTO0NE-FET) x

Display all sz;J Axiz A Axis B ‘ Axis € ‘ Axis D ‘

te zare calibration node

Figure 2-33

2.5.2 Motor Parameter Identification

Click the Motor Parameter Identification button to enter the motor parameter identification
interface, as shown in Figure 2-34.
Display all uesm Axiz B | Axis C J bxis D I

A

Motor identification

Figure 2-34
Click the Servo Enable button, then click Start Identification. Once the identification process

is complete, the resulting parameter information will be displayed in the designated box, as
shown in Figure 2-35.



A Bator paranster {dentiioatin (SYTINBH-FEFE) X v
Display all 11?5] Axizs A Axis B Axis € Axis D

Figure 2-35

2.6 Magnetic Pole Detection

Click the Magnetic Pole Detection option in the left navigation panel to enter the magnetic
pole detection interface, as shown in Figure 2-36.

-] Notor paraneters(SV7I0NDN-FPFFY x & Fole detestion(SYTS0NES-FETE) x
Display all ms] Axis A hxis B I hais © J Axis D l
Axish
p—
Paramster name Parameter vabue

1+ Pole detection speed loop gain (0.1Hz) [10,20000]

2 Pole detection speed loop integral time (0.01ms) [15,51200]

3 Pole detection command acceleration/deceleration time (1ms) [0,100]
4 Pole detection command constant speed time (1ms) [0,300]

5 Pole detection command wait time (1ms) [50,500]

6 Pole detection load level (1%) [0,20000]

7 Pole detection command speed (rpm} [0,1000]

@ Pole detection movable range (1mm} [0,65535]

Hagratic pole datsction

Figure 2-36
Click the Start Detection Task button to initiate magnetic pole detection, as shown in Figure
2-37.



B vt X (@ st X

3

Farameter name Parameter value

1 Pole detection speed loop gain (0.1Hz) [10,20000]
2 Pole detection speed loop integral time (0.01ms) [15,51200]

3 Pole detection command acceleration/deceleration time (1ms) (0,100]

Pole detection command constant speed time (1ms) [0,300]

Pole detection command wait time (1ms) [50,500]

Pole detection load level (1%) (0,20000]

7 Pole detection command speed (rpm) [0,1000]

Pole detection movable range (1mm) [0,65535]

agmetia pile diteotion

Figure 2-37
After the magnetic pole detection is completed, a result dialog box will pop up, as shown in
Figure 2-38.

m Pole detection result

el

®

Fre—detection phasze offzet: 300 =

Post—detection phase offset: -1.2 =

Figure 2-38
Pop-up Dialog Upon Completion of Magnetic Pole Detection

(3 Message >

o Pole detection completed!

Figure 2-39

2.7 Software Reset

The Software Reset function, accessible from either the left navigation panel or the top
menu bar, allows HCServoWorks to trigger a reset and restart of the servo drive.
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Confirm

X

Software reset may take 10s, confirm start?

| ) | Cancel

Figure 2-41

Soft reset execution result X |

o Soft reset successful!

Figure 2-42
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Chapter 3 Jog Operation

3.1 Jog Operation (Velocity Mode)

Click the Jog Operation button in the left navigation panel or the Jog Operation button in
the Quick Access Toolbar to open the interface shown in Figure 3-1.

[t mies | swier | miee | mien |

Figure3-1
The default mode is Velocity Mode. You can switch to the desired operation mode—Torque
Mode, Velocity Mode, or Position Mode—as shown in Figure 3-2.

m Test run(SV730WBN-FFFF)

Display all axesll Ayic A Axis B Axis C Axis D

Axish

Mode selectiond |Torgue mode A

Torque made

Task ot 3 OH/0FF
. . Speed mode e ]

Configuratf o

3 e
Position mode

1)

Current seTTITE: =

Electrical angle setting: 0

1

Speed limit: i}

4

rpm

Operation

Ferward jog | Reverse jog |
Forward current holdl Reverse current holdl
Stop |

Figure3-2
In the Servo ON/OFF section, click the Servo OFF button on the right. The circle on the left



will then indicate the servo enable status, and clicking the status bar will display "Motor
Powered — RUN," as shown in Figure 3-3.

' Servo ON Servo switch

Motor powered BRI
hxish

Figure 3-3
Then, click the Forward or Reverse button below—the motor will run at the preset JOG
speed in the selected direction. Releasing the button stops the motor immediately.

Display all axes Axis & Axis B ] Axis € ] Axis D ]

Axish

Mode selection: Spesd mode

Spand setting (re) [0 10000]

000 =

Soft start werslerationfdevelaration tine [0,655%5) (ns)

P36, Aseelaration 0

CORED

Fs306: Decalaration 0

Constant spued

Tes

Farward jog Bavarss jug

Figure 3-4
3.2 Torque Mode

Select Torque Mode; the interface will appear as shown in Figure 3-5.

Display all axes | Axis A& Axis B Axis C Axis D

Axish

Mode zelection: Torgue mode w

. Task not entered Serro ON/OFF |

Configuration

Current setting i

4
®

Electrical angle setting: 0

4

Speed Linit 10000 rpm

4

Operation

Forward jog | Reverse jog |
Forward current holdl Reverse current hold
Stop

Figure 3-5
After entering the corresponding parameters, click the Servo OFF button to enable the
servo. Then, based on your requirements, select either Forward Jog or Reverse Jog, or
choose Forward Current Hold or Reverse Current Hold.



3.3 Position Mode

Select Position Mode; the interface will appear as shown in Figure 3-6.

Test ran(SYTS0VEN-FETF) X

Dicplay all axes|| Axis & Axis B | Axis © ‘ Axis D ‘

Axish

flode salection Position sede

Farmetar settings
Ba530: Frogean JOG oparation mode
0] (Fuiting tine P53 — Parsard novansnt Fe531) X Husber of movansnes Bi

BaS31: Progran JOG traval diztance

32768 2| [command wnie) C1-t073Ta1824)
EEI. Propran 06 speed
500 2| [eéem1]{1-10000)

P15 Propran JOG asoeleration/deceleration time

100 S [nz)(e-10000)
F1536: Frogran JOG waiting time
100 + . [nslio-t0m)
Fa536: Progran JOG travel sount

1 - [Mines) (0-1000) (0 infinite tines)

cure parsmeters and enshle | disabled and enited |

E—

Figure 3-6
Select the desired Programmed Jog operation mode, configure the appropriate
Programmed Jog parameters, and enable the servo as shown in Figure 3-7.

Test runlSVISOUEH-FTTT) X
Display all axssl Axis & Axiz B I Azis © | Axis D ]
Axish
Wode 3eluction Position aede
Farmeter sattings
1 Fropm ]
z i
1o
= o0
- T L
= 1{2-100001
- I
=
™
¥ [
Consale
o pareoters and anable | disibled and exited
ok L J J
05 exacution ] |
Execating
E tion corpleted
. — u r
hrizh dri 2B b

Figure 3-7
Click Execute Jog to transition the status from Waiting to Executing, as shown in Figure
3-8.

Click Stop Execution to transition from Executing to Completed (parameters cannot be



modified during these two stages), as illustrated in Figure 3-9.

Finally, click Servo Disable and exit the task to return to th

Figure 3-10.

e *
= Test run(SV730YBN-FFFF) X
Display all axssl Anis & Axis B Axis C Axis D
Axish
Mode selection Position mode ~

Perancter ssttings
Pr530: Progran JOG operation mode
4|(aiting tine 7535 > Forvard movenent PaS31 — Waiting tine T35 = 1

PxS31: Progean JOG travel distence

838860800 > [Comnend unit] (1-1075741824)
Pr533: Program JOG spesd
1000 % [nis-1101-10000)

Fr&34: Progran JOG accelevation/deceleration time

100 2 [ns] (z-10000)
Pr636: Frogram JOG waiting time

100 S Insl(0-1000)

Pr536: Program JOG travel count

1 S [mimes] (o-1000) (0: infinite tines)

Consale

s gl oo purmeters sl andle | dasbled ol anlted|

T0G execution | tersinate exasntion |

Wait for sxecution

Execution conpletad

Figure 3-8

Test run(SYTI0NEN-FFFF) X
Dieplay all axesl Axis & Axis B I hxis © ] Axis D
Axish
Mode =zelection: Fosition mode ~

Paraneter sottings
Pub30: Progran JOG operation mode

4|(Maiting tine Pa535 — Forward movensnt Po531 — Waiting tine PaB35 — 1
P53l Progran JOG travel distance

838860800 2 [Commend wnit] (1-1073741624)
FrE33: Progran JOG speed

1000 2 [nin-11(1-10000)

Pu534: Program JOG ecceleration/deceleration time

100 S [nsl(z-10000)
Pr535: Progran JOG waiting time

100 S In](o-t000)

PrE36: Progran JOG travel count

1 2 [Mines] (0-1000) (@: infinits tines)

Console

o permeters and enable | dissbled and exited
et flero sy

706 exeoution | reminate axenmtion |

Wait for sxecution

Exseuting

Figure 3-9

e initial state, as shown in



Test run(SVT3ONEN-FFFE) X

Display all axesl Axizs A Axis B Axis C Axis D

Axish

Mode selection: Fosition mode v

Feranster sattings

PE530; Progran J0G operetion made

4| (Waiting time Fr535 — Forward movenent P531 — Waiting time Fi535 — 1 v
P53l Progran JOG travel distance

838860800 2 [commend wndt] (1-1073741824)

Pn533: Program JOG speed
1000 2| Inin-11{1-10000)

Px534: Progran J0G acoeleration/deceleration time

100 2 [n=]z-t0000)

P1535: Progran JOG waiting time

100 5 Ins)o-1000)

P36 Progean JOG travel count

1

2 [rimes] (0-1000) (0: infinite tines)

Console

gure parancters and ensble ] dissbled and exnea]

06 execntion ] Terninate execution ]

Wit for execution
Exscuting

Exeoution conpleted

Figure 3-10



Chapter 4 Monitoring

4.1 Status Bar

1) Asshown in Figure 4-1, HWBB indicates the Base Block status.

h [ [ e B Commrui
VTSNP b ssm | rer | war
5 Eliid haiah peisd haise M - Teeaualia Soeedlem] | ositin 8} e ' ¥

Figure 4-1
2) As shown in Figures 4-2 and 4-3, the rightmost section of the status bar indicates the
serial communication connection status.

Communication status:Online
Bandwidth cconpanew:d. 4 %

Figure 4-2

Communication status:Online
Bandwidth cccupaney:2 6 %

Figure 4-3
3) Figures 4-4, 4-5, and 4-6 indicate the Forward Inhibit and Reverse Inhibit statuses,
showing whether motion in the positive or negative direction is prohibited.

hxish

Figure 4-4

hxish

Figure 4-5

Axizh
Figure 4-6
4) Figures 4-7 and 4-8 show the servo drive in the Disabled and Enabled states,
respectively.

Motor mot powered EE
Axish

Figure 4-7

Motor powered EUN
hxish

Figure 4-8
5) As shown in Figure 4-10, this field displays the servo drive’'s current alarm or warning
status.

¢hlarm: & C20 |Encoder communication fanltl
Brish

Figure 4-10



6) As shown in Figure 4-11, from left to right:
e Torque displays the current motor torque,
e Spd shows the current motor speed,
e Pos indicates the current feedback pulse count (UNOOD).

q u] 0. oo ET32732
et = Torq‘ue[H_.-"'m] Speed[rpm] Position[p]
Figure 4-11

7) As shown in Figure 4-12, this indicates that the servo drive is currently in the Magnetic
Pole Detection state.

Fole detection in progress FOET

hxish
Figure 4-12
8) As shown in Figure 4-13, this indicates that the servo drive is currently in Quick Stop
mode.
fuick stop mode Quick stop mode Quick stop mode Huick stop mode
Axish hari 5B AaisC AxisD
Figure 4-13

4.2 Monitoring Panel

Figure 4-14 shows the Monitoring Panel. The check box next to each item indicates whether
monitoring is enabled for that parameter.

5 i on (SYTIONBN-FFFF) X Moni toring panel (SV7I0WBN-FFFF) X

‘Rud A1 paramsters frem zarvo l B Sean monitering switsh Scheduled scan intervel ﬁ #600ms  Find [Labelt
Name Unit Rais A s B s € s D

[ (Un000) Motor operating speed rpm, mm/s 0 0 0 0

[/ (Un00T) Speed instruction rpm, mmy/s 0 0 0 0

£ (Un002) Internal torque com... % 0 0 0 0

[ (Un003) Rotating angle 1 pulse 3792379 0 0 0

1 (Un004) Rotating angle 2 deg 274 0 0 0

1 (Un005) Input signal monitor - 00000000 00000000 00000000 00000000
[ (Un006) Output signal monitor - 00000000 00000000 00000000 00000000
[Z (Un007) Input instruction puls... rpm, mm/s 0 0 0 0

1 (Un008) Deviation counter pulse 0 0 0 0

8 (Un009) Cumulative load rate % 0 0 0 0

@ (Un00A) Regenerative resistor... % 0 0 0 0

[ (Un0OB) Power consumed by ... % 0 0 0 0

8 (Un00C) Input command puls... Command unit -400 0 0 0

@ (Un00D) Feedback pulse coun... Encoder pulse unit 3792007 0 0 0

[ (UnOOE) Full-closed loop feed... Full-closed encoder ... 0 0 0 0

(2 (UnOOF) Full-closed-loop feed... pulse/s 0 0 0 0

1 (Un012) Power-on operation t... 100ms 17036800 17036800 17036800 17036800
1 (UnQ13) Feedback pulse coun... Command unit 0 0 0 0

[ (Un014) Effective gain monitor - 0 0 0 0

[ (Un032) Instantaneous power ... [W] 0 0 0 0

(21 (Un033) Power consumption [... [Wh] 0 0 0 0

[ (Un034) Cumulative power co... [Wh] 0 0 0 0

1 (Un039) Cumulative power co... [0.00TWh] 0 0 0 0

1 (Un040) Absolute encoder mu... rev 0 0 0 0

1 (Un041) Absolute encoder sin... Pulse 0 0 0 0

1 (Un042) Absolute encoder po... Pulse 0 0 0 0

Figure 4-14



4.3 Oscilloscope

Figure 4-15 shows the main Oscilloscope interface.
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Figure 4-15
The oscilloscope provides functions including normal sampling, continuous sampling,
waveform data comparison, waveform scaling adjustment, gain parameter configuration,
sampling condition setup, and waveform saving and offline viewing.

4.3.1 Normal Sampling

Taking JOG operation from 0 to 3000 rpm as an example, capture the waveform of the
feedback speed when it exceeds 200 rpm.
1) Set the sampling conditions.For example, configure the data channels as follows:

Channel 1: Torque Command

Channel 2: Motor Speed

Channel 3: Velocity Command

Channel 4: Position Command Velocity

Set the trigger source to Trigger A, with the trigger channel set to Channel 2 (Motor

Speed), trigger type to rising edge, and trigger condition to exceeding 200 rpm. Set the

pre-trigger time to 20%, then click the OK button to save the settings.

¥— SVT30WBN-FFFF-A: Torque command (%) (%

¥— SVT30WBN-FFFF-A:Speed teedback (rpm) [ rpm.

¥l— SV730WBN-FFFF-A:Speed command (rpm) [rpm]

¥— SVT30WBN-FFFF-A:Position command speed (rpm) _rpm)

Figure 4-16
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Figure 4-17
2) Click the Trigger Trace button; the oscilloscope panel will display "Pre-triggering”.
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Figure 4-18
3) Click the Velocity Mode button in the lower-left corner, set the speed command to

3000 rpm, then click the Servo ON/OFF button at the top. Once the motor is enabled,
hold down the Forward Jog button.

Test run (SYTI0NER-FEFF) X
Display all axes|| Axis A Axis B Axis C Axis D
Axish
Mode selestion Speed nods ~
@ et i Servo switeh

Speed setting Grpn) [07 100001

3000} 00 S
Soft start acceleration/deceleration time [0,85638] (ms)

Frd05: Acceleration 0 S

Pu306: Deceleration 0 S

Constant speed
Tez

Forward jog ]

Figure 4-19
4) The oscilloscope interface will display "Trigger Condition Met".
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Figure 4-20
5) After waveform acquisition is complete the oscilloscope will display "Trace Complete”.
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Figure 4-21
4.3.2 Continuous Sampling

Taking the capture of command velocity and feedback velocity waveforms via the
oscilloscope as an example, under the following Programmed Jog conditions:

Jog distance: 20,000,000 counts

Running speed: 500 rpm

Acceleration/deceleration time: 100 ms

Dwell time: 100 ms

Operation sequence: forward run followed by reverse run

1) Configure the Programmed Jog parameters and start the operation. For detailed
settings, refer to Section 3.3.
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Figure 4-22
2) Set the continuous sampling conditions: configure the data channels as follows

Channel 1: Torque Command

Channel 2: Motor Speed

Channel 3: Velocity Command
Channel 4: Position Command Velocity

Then click the OK button to save the settings.

¥— SVT30WBN-FFFF-A: Torque command (%) (%

¥— SV730WBN-FFFF-A:Speed feedback (rpm) [rpm.

¥— SVT30WBN-FFFF-A:Speed command (rpm) [rpm]

¥— SVT30WBN-FFFF-A:Position command speed (rpm) _rpm)

Figure 4-23
3) Click Configure Parameters below and enable the servo. Once the motor is enabled,
click the JOG Execute button to start motor operation.

Conzole

gure parameters and enable l Lizabled and exitedl
Tl dilosn

JOG execution l Terminate execution l

Wait for exeoution

Ezecuting

Execution completed

Figure 4-24



4) Click the Continuous Trace button; the oscilloscope will then continuously acquire data
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Figure 4-25
The oscilloscope will continuously acquire waveforms until the Continuous Trace button
is clicked again.
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Figure 4-26

4.3.3 Other Functions

1) Waveform Saving: After waveform acquisition is complete, click the Save Waveform

button in the lower-right corner.
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Figure 4-27
In the pop-up window, select the desired file format for saving.
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Figure 4-28



In the pop-up window, specify the save path and enter a file name.
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Figure 4-29
After successful saving, a confirmation dialog will appear. You can then navigate to the
specified path to locate the saved waveform file.

[ HCServoWorks X
o Save oscilloscope configuration file successfully!
Figure 4-30

2) View Offline Waveform
In the Waveform Playback section, click the Open Oscilloscope Data File button. In the

-6 15000 19000 20000 21000 22000 23000 22000

Time axislas]

Chavos s e

Figure 4-31

3) Waveform Zoom
To zoom both the X-axis and Y-axis simultaneously, use the mouse scroll wheel while
the Horizontal Zoom and Vertical Zoom options are enabled.
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Figure 4-32

To restore a zoomed waveform to its initial scale, click the Full View button.
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Figure 4-33

You can perform a zoom-by-region by holding down the Region Select key and
dragging a selection box with the left mouse button.
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4) Cursor Function
Click the Cursor button to display two vertical cursors (green and purple) on the
oscilloscope waveform.

Left-click to reposition the green cursor (Cursor A).
Right-click to reposition the purple cursor (Cursor B).

In the data comparison panel below, you can clearly view:



Maximum and minimum values for each channel,
The instantaneous values at Cursor A and Cursor B for the selected channel, along with
their difference,
The timestamps of Cursor A and Cursor B, and the time interval between them

Figure 4-35

5) Channel Display Function
Click the Legend button next to the channel display; a legend showing the currently
active channels will appear in the upper-right corner of the oscilloscope interface.

Mark channels you wish to display with M.
Mark channels you wish to hide with O.

oE
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200
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600 100 18000 17000 1804 19000 20000

Figure 4-36
4.4 Power Monitoring

Click the Power button in the left navigation panel to view the current servo’s DC bus
voltage monitoring, overvoltage/undervoltage alarm thresholds, and braking (discharge)
voltage, as shown in Figure 4-39.



Bus voltage

Variable name Current value Unit

1 Current actual ... 331 "

2 Undervoltage ... 170 \

3 Overvoltage ... 410 \

4 Discharae 385 ava
Figure 4-39

4.5 Encoder Feedback Monitoring

Click the Feedback button in the left navigation panel to view the primary encoder
information.

Display all axes Axis A Axis B I Axie C I Axis D ]

Axish

[ High-Erequenoy refrash

First emcoder

First eneeder type [Png06.0]: HCFi
Communi eation frequency [PnS05.1] 250
Resolution[Tnfo00D] 23
Single revelution pulse eount [Un003] 4596161
Feedback pulse count [Un010]: 89
Figure 4-40

4.6 Digital I/0 Usage

4.6.1 Digital I/0 Wiring Method

When using the input function, connect 24 V to COM+, and wire the input signals to
DI1 through DI21.
When using the output function:



Connect Pin 18 to 24 V,

Connect COM—to 24 V GND,

Connect the output pins DO1 to DOS8 to one terminal of a relay coil or resistor, and
connect the other terminal to 24 V.

The probe function can only be assigned to pins 13, 14, 20, 21, 25, 26, 31, and 32.
The I/0O interface layout is shown in Figure 4-41.

No BE4 10 | No (A== 10

1 COM- P | 2 COM+ P

3 DO8 o | 4 DO7 0

5 5 DO& o | 6 DO5 0

; {:{ z 7 DO4 0 8 DO3 0
s e 9 DO2 o | 10 DO1 0
7 ==l 11 DI21 REE DI20 |
|2 13 DIT9 || 14 DI"8 |
sl e 15 D17 I | 16 DI16 I
19220l 20 17 COM- P | 18 26V -
a2 19 DI15 I [ 20 DI14 I
2 =+j 2 21 DI13 |22 DI12 I
2205 23 DI11 I | 24 DI10 I
33|07 3% 25 DI9 I | 26 DI8 I
He] 27 DI7 I | 28 DI6 |
29 COM+ P | 30 DI5 I

31 D4 I | 32 DI3 I

33 DI2 I | 34 DI I

Figure 4-41

4.6.2 Input Function Configuration in HCServoWorks

Complete the wiring as described in Section 4.6.1. In the HCServoWorks, click the
Digital I/0 button in the left function navigation panel to open the Digital I/O interface.
Then, assign the desired axis and signal.

For example:

Set the target axis to Axis A,
Assign the signal to /POT (Positive Limit).

Once configured, Axis A will activate the Positive-side Drive Inhibit (P-OT) function. The
detailed procedure is illustrated in Figure 4-42.
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4.6.3 Output Function Configuration in the HCServoWorks

Complete the wiring as described in Section 4.6.1. In the host PC software, click the
Digital I/0 button in the left function navigation panel to access the Digital I/0 interface,
then configure the axis and signal assignment accordingly.

For example:

Disconnect the encoder cable from Axis D, which will trigger alarm C90 (Encoder
Communication Error).

In the Digital I/0 interface, select Axis D and assign the output signal to ALM (Alarm
Signal).

Once the alarm is detected, the corresponding relay will energize. The detailed
configuration steps are shown in Figure 4-43.
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Chapter 5 Performance Tuning

5.1 Tuning

g Tuning (S¥730WEN-FFFF) X
Axis A hxis B Axis C Axis D
Axish

Fnl03 Inertis setting

Inertia current walue: _ %
0 : % Mermal write ]
Auto tuning
e
1ThHo controller sute tuning Mcontrolor snso tuming svsilable
ole
mUsaﬁlity adjustment I
Single parameter tuning
—
~® Single parameter tuning igidity table settings
Vibration suppression
ﬂﬂ‘;\m type h vibration suppression l @mo MEC vibration detection l
B rosyrrr l @Am vibration detestion l

Exit all tuning

Figure 5-1



5.1.1 Auto Tuning

5.1.1.1 Controllerless Auto Tuning

Function descripticn & precautions 7 X

Function description
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- FEEEE (EEESERSD . RRERE)

LA
- 4 A
- iREMNH] (VPR Mode=t 8 3 A1)
| The following items #ill be adjusted antomatically
- — 0ffline imertia ratio {switch optional)
- Gain adjustment (speed loop zainm, position leop zain, ete.)
= Filter adjustment (torque conmand filter, notch filter)
— Friction compenzation

= Type A vibration suppreszzien central =
artl Lt 1 . P | 1

a1 oo A

Precantions
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hpplication prerequisites:

— The zervo uses internal PJOG to control the motor’ = reciprocating motien.
— The maximum operating speed iz 2/3 of the motor’ = rated speed

— h novable range needs to be set.)

e
Figure 5-2
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Figure 5-3



5.1.1.2 Controller-Based Auto Tuning

Function description & precautions ? X

Function deseription
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— Filter adjustment (torque command filter, notch filter]

— Friction compensation

— Type A vibration suppression sontrol and Vibration damping

Precautions
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1 Application prerequisites:

— Send position control signals through the host computer to make the motor move back and forth.

lConflrm task start I Exit

Figure 5-4
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5.1.1.3 Usability Adjustment
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Figure 5-6

5.1.2 Single-Parameter Tuning

5.1.2.1 Single-Parameter Tuning

(i3 Function description & precautions

Function deseription

Frecautions

Confirm tazk start

Figure 5-7
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Online inertia identification node 0 Disatle cnline inertia identification



[ Functicn configuration 7 b
Moment of inertia ratio
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Figure 5-8

5.1.2.1 Stiffness Table Configuration

axis & Axis B Axis C© Axis D
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Figure 5-9



I3 Function configuration ? X

Index rumber Paranster nane Jotis mumber Pre-tuning value Post—tuning value
0x100 Speed loop gain 0 400 400
0x101 Speed loop integral time const.. 0 2000 2000
0x102 Position loop gain 0 400 400
0x401 First stage first torque comman... 0 100 100

Figure 5-10

5.1.3 Vibration Suppression

5.1.3.1 Auto Type-A Vibration Suppression

Axis A Axis B Axis C Axis D

AxishA

Task state machine Task mode selectien

Manusl setting mods Juto detection meds
Hot started

Node selection |

Manual noteh Filter satting
Wait for auto dstection

huto detection in progress
Auto detection completed

Result written to EEPRON

Exit task

Figure 5-11



Axis A Axis B Axis C Axis D

Axish

Task state machine

Task mode selection

Hot started

Buto detection mode

Maral setting
Mode selection

-type motch gain [4] 1 =
|]anual notch filter setting A-type noteh frequency [Hzl: 100 =

Wait for ante detection hotivate manual settings

huto detection in progress
sute detection eompleted

Result written to EEPRON

Exit task
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Axis A Axis B Axis C ] Axis D ]

Axish

Task state machine Task mode selection

Mammal setting mode Auto detection mode
Fot started

duto detection

Mode zelection

h-type noteh gain [¥] o

Mannal motch filter setting

d-type moteh frequency [Hz]: 100

ait for auto detectio: Start detectien

huto detection in prograss

huto detection sompleted

Eesult written to EEPROM

Exit task
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5.1.3.2 Auto MFC Vibration Detection

1 Function description & precautions ? *

Function deseription

FAT45E {2142 AR ER 2 RED -
B[S0 4R

i FL A, AR R S A S T B A i e A A

a ( OHSHAIREMRE 1.0 B 1000 Z BRARGREAE -

o [RF] -

INRIRENFES . EERRERER LAY IE0MRE. AEEREE ERRE -

El Used to suppress transient machine vibrations during positicning.

When wou click the [Import] butten:

The residual vibration frequency in the motor will be read az the set fregquency

(The frequency can only be read if the residual vibration frequency iz between 1.0 and 100.0).

Click the [Set] button.

If the vibration is not eliminated, use the [A&] and [¥] buttons of the set frequenoy to fine—tune the valus, and then
click the [Set] button again.

Frecautions

[ FARIE: a
ERPLCERRUTITHIE S itENEEzE-

BEZPoE2e ey S IR NP nE605E R RE e B, A TR NS SIRERE R NER -

SiFEME A TE00, 1BE1000.

in B TE00, $REEELERHE -

i RAEIS FAVNEEErn 411855, BREESAMREHNH

Application prerequisites:

Use the FIC to send position control siznals te make the motor reciprocate.

Adjust the PnS2Z positioning completion amplitude and the Pnf@0 residual vibration detection amplitude to fine—tune the
vibration frequency detection acecuracy.

When the set frequency i1z greater than 500, the gain 1s 1000.

When the =zet frequeney iz lesz than 500, caleulate according to the actnal =ituation

Adjust the Fnl4l gzain according to the set frequency to ultimatelw achieve wibration suppression. v

Confirm task start Exit

Figure 5-14

Axis A Axis B Axis C ] Axis D ]
Axish
Task state machine Besidual vibration fragaency nemi toring
ot startad Basidual vibration fraguensy: 0 Ty

ERTop” —

riil for configuration to cu-l:!4

WC frequancy setting

Hait for configuration setivation BC fraquney: w0 1] e

hetivate confi puration

Exit task
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| [ Function configuration

? x

Indes munber Paranster nane hris wanber
0x140 Model following control selecti... 0
o141 Model following control gain 0
0x145 Vibration suppression 1 freque... 0

1 0x146 Vibration suppression 1 freque... 0

Pre—tuning value
0100

500

500

700

Pest—tuning value
0100

500

500

700

Caneel

Figure5-16

5.1.3.3 EasyFFT

1 Function description & precautions

Function deseription

LR (REN S AR ML AR .
EEE LRI AR

* MMEESRINRESE

| 1HZEFrn: 408, 409, 40C

then =et the sorvesponding notch filter aceording to the resonance frequenew,
thereby eliminating high—freqency ribrations and abnormal noises.
Relevant Frm: 403, 409, 40C

MWake the machine vibrate, detect the resonance frequency bazed on the vibration of the machine,

Frecautions

Adjustment Instructions:
During testing Pnd03 can be set to O before entering tuning.

fEE R
} TG ena0s i3 B0, MM

Confirm task start

Exit
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Axic A bxis B Axis C Axis D

Axish

Task status Serve dizable switch

Serve net enabled

Hot started

Control panel

ait for exzecution|

Fun direction

Servo enable

Start frequency:

Executing P
Termination frequency

Measurement result

Detected frequency

Injection signal amplitude:

Servo enshle switch ]

15

Forward rotation

400

8000

Start

[1z]

Optimal notch filter fregquency:

Fotch filter selection

[iz]
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5.1.3.4 Auto Vibration Detection

Exit task

Function description & precautions

Function description

RzFA AL

o e SR
MR BT RE, FRIERESR, EEhe

ﬁgi#éﬂlétms SRR - psit EiE. ERE.
}ézﬁﬁﬁﬁﬂ:soufﬂq {ERIFnd0E, Frnd09
{FEEME [ FE00freq: {ERIFd0L

Application Frerequisites:

is.
#djust Object
PR

1 ConC_ar 10 moann noion

Frecantions

- Use a FLC to send a speed control signal to put the motor in CSY or FY mode
The test motor needs to be Loaded and the gzain is adjusted so that it jitters.
If the detection Fails, try to inorease the detection semsitivity. FH3LL,

the smaller the value,

Confirm task start

the more sensitive it

Exit
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Axis D

Axis A hxis B Axis C

Axish

Function senfiguration

Prd08: First-staze notch filter frequenc
Fot started N ene
Pad08_Hexd: Fotch Eilter switch
Start vibration detestion
Write to ZEPRON

Fait for detectionf

Task state nachine

Detection in progress
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5.2 Gain Adjustment

? Gain adjustment (S¥730WEH-FFEF) X
Display all axes Axis A bxis B hxis C Axis D
Axish
Gain =witching at ztep
0 (ns) 0 (nz)
(065536 (065535
Switching

Pn135: Waiting t Fnl3l

i gn Gain at stop
PnlO0: First speed gai
Enid4: Second speed
400 (0. 1z}
400 0. 14z}
(200400}

Setting the sbove conditions dizables menual gain svitohing (use ssternal signel Eor gain switeching)

Fote

Figure 5-21



Chapter 6 Troubleshooting

6.1 Current Alarms

Click the Fault Management button in the left navigation panel to display the current
alarm details, possible causes, and recommended troubleshooting actions.

Axizh

Carrent alarn e dictionary Black box

Carent dar

Figure 6-1

6.2 Historical Alarms

In the Alarm Log, you can view the most recent 10 alarm records for the current servo

drive.

A Logs

Donblemalich e vier alurn details

No.  Alarm m Alarm rame Alarm occurrence time | Motor speed Bus voltage Current Input signal Output signal
0 A.C90 Encoder communication fault 469h:1m:48s 0x0 0x3E 0x0 0x80 0x85
1 AF10 Power supply line phase loss det... 467h:50m:50s  Ox0 0x148 0x0 0x80 0x85
2 A720 Continuous overload 467h:50m:4%s  0x0 0x13C 0x0 0x0 0x85
3 A710 Instantaneous overload 467h:50m:49s  0x0 0x13C 0ox0 0x0 0x85
4 A50 Combination error(Out of the all... 467h:50m:49s  0x0 0x0 0x0 0x0 0x81
5 A40 Parameter setting error(Paramet... 467h:50m:49s  0x0 0x0 0x0 0x0 0x81

Figure 6-2

Click the Fault Management button in the left navigation panel, then select the Black

Box tab.
In the Black Box interface:

Enable the Black Box function.
Under Latch Mode, specify how many parameter samples to capture before and after

an alarm (e.g., “five samples before and after”).
Select a Trigger Method:
Any Alarm Trigger, or



Specific Alarm Trigger — if selected, choose the specific alarm code to trigger data
capture.
Click Apply Configuration to activate the settings.
Click Read Black Box Data to retrieve the recorded parameters.

The captured data is uploaded via the background for root cause analysis and
troubleshooting.

Example:

Axis A triggers alarm C90 (Encoder Communication Error).

Enable Black Box.

Set latch mode to “Five samples before and after alarm.”

Set trigger method to “Specific Alarm Trigger.”

Select trigger alarm code: A.C90 — Encoder Communication Error.
Click Apply Configuration, then click Read Black Box Data.

Figure 6-3

6.4 Clear Alarms

There are two methods to clear alarms:
1) Click the Alarm Reset option in the top quick-access toolbar. Once the underlying alarm
condition has been resolved, this will clear certain alarms.
e & . @ 80| @ O B8 & B @

Fusction tree  Online confizwetion  Offline build Conenunietion connection switch | Software veset | Alam reset | Wultitwn value olew  (lewr lamns  Softwere oscilloscope  Waveforn playbeck  Momitoring panel  Perameter editing

Figure 6-4

2) The second method is to click the Clear Alarms button in the left function navigation
panel, and then click the Clear Alarms button again in the dialog or interface that
appears.



Figure 6-5



