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Preface

This manual provides detailed information on the operation of PLC software KV STUDIO when E series
EtherCAT drive is used with KEYENCE KV-7000 series PLC.



Specifications of Software/Hardware

Name

Version of Software/Firmware

E1 Series EtherCAT Drive

Software (Thunder): 1.9.17.0 or above
Firmware: 2.8.16 or above
ESI file: HIWIN_MIKROSYSTEM_ED1F_20221209 or above

E2 Series EtherCAT Drive

Software (Thunder): 1.9.7.0 or above
Firmware: 3.9.16 or above
ESI file: HIWIN_MIKROSYSTEM_ED2F 20230614 or above

KEYENCE KV-7500

Software (KV STUDIO): 11.61 or above

Firmware: 2.303 or above

KEYENCE KV-XH16EC

Firmware: 1.004 or above
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Communication and module setup E Series EtherCAT Drive Complete Setup with KEYENCE KV STUDIO

1.1 Introduction of hardware device

Positioning

CPU Unit Motion
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Figure 1.1.1

KEYENCE KV-7500 is a controller composed of a CPU unit and one or more positioning motion units. For the first
use, users need to combine CPU unit and positioning motion unit and prepare a 24 VDC 1.8 A power supply for

CPU unit. CPU unit is used to connect with the computer, and positioning motion unit is used to connect with the

drive.
CPU Unit Positioning Motion Unit
’wi o =
Figure 1.1.2
Table 1.1.1
NO. Description
A Model of CPU unit
B LCD screen display
C Computer USB port
D CPU unit network port
E LED display lights Green light: Successful connection Red light: Connection failure
F Model of positioning
motion unit
G Motion unit network port
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1.2 Create new project

1. Open KV STUDIO and click File— New project.

KV STUDIO

BFQ&QM&E@IIViﬁ%%HEWm”W

B~ Open profeci.- HICA KN YW >O 4SO fcommens[ 7

Register sensor settings file(E)...

Memory card(M)

Printer setup(W)...

Recent projects(D)

Exit(x)

Figure 1.2.1

2. Enter the project name and select a location. Click OK.

File(F) | View(V) Monitor/Simulator(M)  Operation recorder/Replay(R) Tool(T) Window(W) Help(H)

[0 New projeci() R (PFAPAMKEERE FFLELEY 2R
0 ject(O)... ctrl+0 L
M Open project(O) ; HICA KN YW >0 4% 0Om fcommems[ 7
Register sensor settings file(E)...
Memory card(M) >
Printer setup(W)... Project name(h) PLC model(K)
Recent projects(D) 3 Jrevrsne vl
: Position(P)
Exit(X) | Causersiasd2487 12 Documents KEYENCEKVE 1 GIKVS! | Refer(s).. |

Comment(C)

A

)
=

Figure 1.2.2
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3. Successfully create a new project.

T/Script(S)  Convert(A)  Monitor/Simulator(N)  Debug(D) Tool(T) Window(W) Help(H)
i PFABAMAEEBE R ELBLET T

o® ¢ A W M L4 =3 ¢ Editor - || Comments @1
3 > H I KM YM> = B |

B

Ready 4 USB

Figure 1.2.3

1.3 Open the project

1. Open KV STUDIO and select File— Open project.

KV STUDIO
File(F) | ViewM) Monitor/Simulator(N)  Operation recorder/Replay(R) Tool(T) Window(W) Help(H)
Ll e profeety. coant_| PFAPAMEESEE GRLRLIT TR
% Open project(Q)... Ctrl+0

TR T T LY. T — T T R—

Register sensor settings file(E)

Memory card (M) »

Printer setup(W\)...

Recent projects(D) 3

Exit(¥)

Figure 1.3.1
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2. Select the saved project and click Open.

File(F) | View(V) Monitor/Simulator(N) Operation recorder/Replay(R) Tool(T) Window(W) Help(H)

D MNew project(MN)... Ctrl+MN i - B TJ'EE') QE Eﬁl:l g = _F.,s__sﬂi LF“uJ 'ifr'}' _g_sg_ Fls sgs FsR
] P

|F"' SpE pEEED Curl+O | Comments | %2 1 b

Register sensor settings file(E)...

i P ” . Ad
Memory card(M) > Loskin ‘ S ” | L E
Name Date modified
Printer setup(W)... * 0_CARD 6/16/2023 9:33 AM
: Quick access 1_CPUMEM 6/16/2023 2:33 AM
Recent projects(D) 4 i 5466.kpr 6/21/2023 5:33 PM

Exit(x)

File name: ‘ ~ | | Open |

Fies of type 1KV project file(*kpr)

Wove folder Projectinfo

(®) Default folder(X)

() Sample folder(P)

Select folder(J)

Figure 1.3.2

4. Successfully open a new project.

File(F) Edit(E) View(V) Program(M) ST/Script(S) Convertid) Monitor/Simulator(N) Debug(D) ToolT) Window(W) Help(H)
NeEHEREE =L@ B us i PFAP A GESEE S E AR Ly w
I EPERRPITRRA @@ > HIIKAKM Y M> S © i Editor ™ | Comments .

B X Dlbscoiene  x BTSRRI .

ERRUniC confiquratici A | yieyfiter(F)  |[Display levell Al |2l E B =[] [@]

4] [o] -7500
Axis1: ~
Unit of coord mm -~
Place of decimal point 0.001
Unit coordir!ate 360 degree display o
transformation Rotate angle near selection
Coordinate transformation numerator 125
Coordinate transformation denominator 1043576
Soft limit coordinate sysetm Logic system
Soft limit (+) Disable
Software limit coord | Soft limit (+) coordinate 0.000
Soft limit (-) Disable
Soft limit (-) coordinate 0.000
Axis error Limit switch error setting Error
Absolute position detection system ABS
Stop method (operation enable relay OFF) Deceleration stop
Stop method (soft limit) Deceleration stop
Axis control function | Stop method (external limit) Immediate stop)
" Stop method (other errars) Deceleration stop

< > Iotor rotate direction {+) operation forward pulse. ..

M Servo OFF timing Servo OFF after axis stop -

Ready &+ USE

Figure 1.3.3
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1.4 Select connection type

1. Click on communication setting, select a connection path for the controller and click OK.

File(F) Edit(E) View(V) Program(M) ST/Script(5) Convert{d) Monitor/Simulator(M) Debug(D) Tool(T) Window(W) Help(H)

DrEREPRE e @) B - PFAPOHGESWERRELABPIFHFTER
AECZERPITHD @r HIKAKNYM> % © B} Editor
Project JJX|Mai.n b4

P8l Unit configuration

Eaase—— @90 ¢
[2] [

- |* Comments FE " |

FC comm port
! (®) UsB(U) (O serial(s)
0000-- (O Ethernet(E) O Bluetooth(H) O Modem(M)
000000
USB settings.
Mo settings.

00002 [
000001

[ Routing setting(R)

PC comm port : USB
via VTIDT : No

via network : No
Connected mode! :

Detail(A)...

6

Figure 1.4.1

1.5 IP setting and connection

1. When the controller (CPU unit) is set as default, it is required to use a USB cable for CPU unit
connection to open the KV STUDIO software interface. (If the controller is not set as default, skip to
step 7).
PRFARPAHGESEE oo
SO@I | commems
Ready <2 USB
Figure 1.5.1
1-6
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2. Create a new project.

File! Wiew! Monitor/Simulator(M)  Operation recorder/Replay(R) Tool(T) Window(W) Help(H)
D MNew project(M)... Ctrl+MN E)TQEQEEQ.L:&. f}fﬁ%% '.'_sg_Fs sEs FsR

%  Open project(O)-. I crl+o HHCA KM Y M > SO C°mme"“|:|
ile(E)

Register sensor settings
Memory card(M) >

Printer setup(W)...

Project name(N) PLC model(K)

| ersto :

Recent projects(D) 3

=
Pasition(P}
|c\users\asd243713\Ducumems\KEVENCEw ’S11GlK\IS\| | Refer(S) ‘

Exit(X)

Comment(C)

-

firm unit s iformation

Setup unit setting info now?

* [Yes]—Start Unit Editor.
* [Mo]—Close this dialog.
*[Read unit settingl—Read unit setting information from PLC.

Yes(Y) | ‘ No(N) | | Read unit setting(U)

Figure 1.5.2

3. Right-click on the Unit configuration to open Unit Editor.

File(F) Edit(E) View(V) Program(M) ST/Script(S) Convert(A) Monitor/Simulator(N) Debug(D) Teool(T) Window(W) Help(H)

DmE2rBEeR@ B us BFAPAHAESBE FRLRELET PR
- - R2ERPIDRHE @@ > B I A |¢ MY W > S O Bl | editor - || Comments %21 -
Project o x ‘Mam X|

Unit
[0l Unit Editor(U) |

['1'.] Setup mail(T)... | 2 ‘ 3 | 4 | >
[ Mail Command Maker(R)...
Simple PLC link setting(G)...
FTP client setting(J)...

Setup logging/trace(L)...

Error monitar(WV)
Scan time monitor(s)

Performance manitor(A)

Change model(P)
& l| 00002
4000001
a 00003

Figure 1.5.3
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4. Acquire the configuration information of the unit connected to the PLC to automatically read the
existing positioning motion unit model of the user.

Acquire the configuration information of the unit connected to the PLC, Unit Il
v o z
e S Foveps s Selectunit(l) | Setup unit2)
B i JE 1
Bl rower unit ~
B wv-rm AC power unit (...
B =vur AC power supply. ..
Bl additional I/0 unit (input)
B sv-miex: 1é-point input ...
Unit Editor B sv-caex» 32-point input ...
B sv-ceaxs €4-point input ...
Bl additional 1/0 unit (output)
ﬁt"t'ﬁieﬁ'ﬂﬁi.ﬁ:'fﬁf ggr:ilel'w;:ncltllrarléiatt\ e?rtwagtuesdited will be B xv-sozc poinT relay o
discarded. B sv-Elem+ le-point relay ...
oK? B =zv-eiers 1é-point tramsi...
B =v-cazte 32-point transi...
B svcests G4-point transi...
O 2 aaiis o wam o caemaen ¥
Message 1
Process Row No. Code Message
W 4 » ¥ % Message 1 v
Acquire the configuration information of the unit connected to the PLC. Editor Line:1, Col:1 n}m Cancel Apply

Figure 1.5.4

5. Check if the communication path is USB, and click PLC Transfer to store the files in PLC. (It is normal
if "PLC error" occurs, users can click Clear to erase it.)

UDIO -[Editor: K

File(F) Edit(E) View(V) Program(M) ST/Script(S) Convert(d) Monitor/Simulator(N) Debug(D) Teool(M Window(W) Help(H)
THBEPBEELO R us p AR GESBE L RARZY mAm
EE e TR E

Project 0 X | Main ® Transfer to PLC

0 © Editor v |: Comments E=Z1

00001
000000

PLC error occurs. (0 to 40)

[No Ladder Program)
No program

00002
000001 lgnore (1)

Figure 1.5.5
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6. Execute PLC Transfer, and the display light of the positioning motion unit will turn from red to green,
indicating the successful setting of the CPU unit and the positioning motion unit.

Transfer program [Communication destination:

Transfer items(l)

Item
Unit setting info
Global device comments
Global label
CPU system setting
Program
Device default info
Loggingfrace setting info
Ethernet/serial function setting info
File Register setting Unit setting info
User document
Positioning unit parameter

EENEEEEERERE

Select all(S) Cancel all{D)
[ Clear program in PLC{Q)

Transfer in PROGRAM mode(P)
Transfer in RUN mode(R)

Execute(E) Cancel(C)

Figure 1.5.6

7. Set computer IP address to 192.168.0.100, which is in the same network domain as the controller
(192.168.0.10) and use Ethernet cable to connect. If the CPU unit is not set as default, users can
use a network cable or USB to connect to the CPU unit.

E Metwork Connections

Ui ] Control Panel All Control Panel lterns Metwork Connections

-

HEEEEE RN IRTESE 4 hE (TCP/IPvd) Properties
Rename this cen - O @

Organize » Disable this network device Diagnose this connection
General
l: Ethernet l: Ethernet 3
S hiwinmikro.com.tw B Metwork cable unplugged ‘fou can get IP settings assigned automatically if your network supports
@ Intel(R) Ethernet Connection (12) ... || 3¢ Realtek PCle GbE Family Controller this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.

(_) Obtain an IP address automatically
(@) Use the following IP address:
IF address: 192 .168 . 0 . 100

Subnet mask: 255 .255 .255 . 0|
Default gateway: . .

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: . .
Alternate DNS server: . .

[ validate settings upon exit

ew available,

Advanced...

Cancel

Zitems | 1item selected |

Figure 1.5.7
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8. Create a new project. (This step can be skipped if the project has already been created.)

File Wiew! Monitor/Simulator(N) _ Operation recorder/Replay(R) Tool(T) Window(W) Help(H)
_ NewprojeciN).. e PFAPAMGESEE L PARLY Tom
Y

Open project(0).. cul+0 HiCA KM YW > 5 Om Cmmeml:|

Register sensor settings [file(E)...
Memory card(M) >

Printer setup(W)...

Project name(N) PLC model(K)
| | k7500 ¥

Recent projects(D) »

Position(P)
|C\Users\asd248713\Do:umems\KE¥ENCE\H '311Gw3\| | Refer(S). ‘

Exit(x)

‘Comment(C)

Setup unit setting info now?

* [Yes]—Start Unit Editor.
*[Mo}—Close this dialog.
*[Read unit settingl—Read unit setting i

Yes(Y) I Mo(N) I Read unit setting(U)

formation from PLC.

Figure 1.5.8

9. Click the communication setting and switch to the Ethernet. Enter 192.268.0.100 in the IP address
of the computer. (Users can skip to step 12 if using a USB for communication).

File(F) Edit(E) View(V) Program(M) ST/Script(S) Convert(A) Monitor/Simulator(N) Debug(D) Tool(T) Window(\) Help{H)

OmBE®RRs Ak @ - PFAPOESESEE ERAH LYY PN,
= at%'nnl*'?@ﬁ;l:;.obllll«g MY w> S O HE | edtor VI:CommentsE§1 d
Project o x |Main |Setupcnmmumcat|nnh

1 | 2 | 3 | 4 | 5 |
Comm settifigs
00001
0 0 O 00 0 () Serial(S)
O Biuetootn(H) O Modem(i)
Ethernet seftinos.
00002 Port No.(P) ‘ 2500 ‘ | Conn. test(T).. |
000001
[ Routing setting(R)
PC comm port : USB
via VT/DT - No
via network  No
Connected mode!:
00003 Detail(A)..
Figure 1.5.9
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10. Select the Network card that is connected to the controller and click on Execute.

Search destination

Select network card

Network card (N} | Reattek PCle GbE Family Controller e
Intel(R} Ethernet Cannection (12} (18-
IP address | Realtek PCle GbE Family Centroller
Subnet mask ‘ 255.255.0.0 ‘
\ 4
Port No.(P) ‘ 8500 ‘ I Execute(S) I Stop(B)

Find Ethernet unit where broadcast packets reach. (KW only)

*Network load may increase according to the number of connected units.

Result

WMAC address Connected Unit type IP address Project name

Figure 1.5.10

11. After successful execution, select the Search results below and click Select.

Search destination

Select network card

Realtek PCle GbE Family Controller

P address | 192.168.0.100 |
Subnet mask | 255.255.255.0 |
8500 Execute(S) Step(B) Search in progress

Find Ethernet unit where broadcast packets reach. (KW only)

*Network load may increase according to the number of connected units.

Result

MALC address Connected Unit type IP address Project name
00-01-FC-CE-73-30 KW-TE00 192 168.0.10

Figure 1.5.11
HIWIN MIKROSYSTEM CORP. 1-11
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12. Right-click on the Unit configuration to open Unit Editor.

STUDIO -[Ed

File(F) Edit(E) View(V) Program(M) ST/Script(S) Convert(d) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)

THEPREARO R U  BFARPGHZESHE LELRLgTTAn

o= # -] B 5 [l Editor * : Comments 321 -
Project 3 X || Main X

n B Unit Editor(L)

Setup mail(T)...
@ Mail Command Maker(R)...
@y Simple PLC link setting(G)...
S ] FTP client setting(J)...
=

Setup logging/trace(L)...

Error monitor(WV)
-+ ’:é) Scan time monitor(S)

o) Perfarmance maonitar(4)

I Change madel(P)

= B 00002
- - 000001

Figure 1.5.12

13. Acquire the configuration information of the unit connected to the PLC to automatically read the
existing positioning motion unit model of the user.

= m]
E} Convert(P) View(V] Option(0) Window(W) Help(H)
6 gt e AR @
Acquire the configuration information of the unit connected to the PLC. Unit 11
T 2
EV-7500  EV-XHO4ML EV-XH1EEC Select unit(1) Setup unit(Z)
gl IE T
Ei Power unit -
B zv-rm AC power umit (...
E EV-U7 AC power supply...
Bl 2aditional I/0 unit(input)
B =v-Biex« lé-point input ...
Unit Editor E EV-C32KE* 3Z-point input ...
B =v-ceaxs £4-point imput ...
Bl 2dditional I/0 unit(output)
Unit settmgs.are read in the initializaticn §tatus.l i E P —— S-point relay o...
At the same time, the content currently being edited will be
discarded. B =v-piez~ lé-point relay ...
OK? B =v-mierr 1é-point transi...
B =v-cszr 3Z-point tramsi...
B =v-cesrs €4-point transi...
[l = Lo TR Py &7
Message a
Process Row Ho. Code Message
M 4+ M Message [ v
Acquire the configuration information of the unit connected to the PLC, Editor Line:1, Col:1 I oK I Cancel Apply
Figure 1.5.13
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14. Click PLC Transfer to store the files in PLC. (It is normal if "PLC error" occurs, users can click Clear

to erase it.)
5 UDIO -[Edito
File(F) Edit(E) View(V) Program(M) ST/Script(S) Convert(d) Monitor/Simulator(M) Debug(D) Tool(T) Window(\W) Help(H)
THROBEERO R s NP oL ESEE LEA R AR
B Eg Bip 5 Editor * : Comments FZE1
2 | N

1T (4] : s :

EV-XH16EC
s Unit configuratio

E§ Device comment

e 00001

| CPU system setting

= ﬁ Prog: 5466 000000

= W Every-scan execut MLE =7
L] E _Hﬂ_un . PLC error occurs. (0 to 40)
M Initialize module
B sStandby module E“[?;E:?:;ngram]
B Fixed-period modu
B Inter-unit sync m
= E Fanction Blo 00002
B Absencoder_Initia 000001 lgnore (1)
o W Axis Jog
.+ % Enable errormap a
1+ ! GantryMode Touchp
Figure 1.5.14

15. Execute PLC Transfer.

Transfer program [Communication destination: K 0, route: USE]

Transfer items(l)

Itemn
Unit zetting info
Global device comments
Global label
CPU system setting
Program
Device default info
Loggingfrace setting info
Ethernet/serial function setting info
File Register setting Lnit setting info
User document
Positioning unit parameter

El G EEEEEEEEE

Select all(S) Cancel alliD)
] Clear program in PLC{Q)

Transfer in PROGRAM mode(P)
Transferin RUMN mode(R)

| Execute(E) Cancel(C)

Figure 1.5.15
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2.1 Axis configuration setting
2.1.1 Install ESl files

1. Expand the default positioning motion unit and double-click the Axis configuration setting.

% KV STUDIO -[Editor: KV-7300] - [11]

File(F) Edit(E}) View(V] Program(M) ST/Script(S) Convert(4) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)

a9 H A ma @ B ous - BDPRADRQHE 5 EE B E
= 5 g % o) g En |Edit0r o

B *| Unit configuration
o [0]
C[1 04M 134000 DM10300 ‘ l 2 3

00001

|+ SYync
& Unit P

Figure 2.1.1.1

2. Click the Register ESI file and select the latest ESI file for E series drives.
(Path: C:\Thunder\doc\ESI Files).

[2] Axis configuration setting

KV-XH16EC

ALl All vendors V|

Setup max. number of axes 16 axes BH HIWIN MIKROSYSTEM CORP.

Confrol period(L) 1ms ~ | senvoDrive

I E1 CoE Drive (0x00010000) [Detailed setfting required]
Servo Drives

l E2 CoE Drive (0x00010000) [Detailed setting required]

Ll Register ESI file]

Help

Figure 2.1.1.2
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2.1.2 PDO setting

1.

Double-click or drag the drive to be selected, and the Slave detailed setting window will pop up.

Setup max. number of axes

Control period(L)

Basic PDO mapping  Motion function setting

2] Axis configuration setting X
KV-XH16EC [Search | [ E = &
- [a1 anvendors ]

16 axes
Help

=] H HIWIN MIKROSYSTEM CORP.
5. | Seno Drive
: | E1CoE Drive (0x00010000) [Detailed setting requi
- Senvo Drives

-} E2 CoE Drive (0x00010000) [Detailed setting requi
[ virual axis
|1 [Register ESIfile]

-

PDO entry name

Index Data size (bit)

Direction PDO mapping name (index)
B adaw
Be v

v

getting(D)..

OK Cancel

2.
combination and click add or delet

Figure 2.1.2.1

e afterwards.)

On the PDO mapping tab, set the PDO according to the requirement. (Users can first select the PDO

Slave detailed setting

Basic PDO mapping Motion function setting

BON antre nam

ize (bit)

16

16
32

Direction FDO mappina nama finday
Add PDO

I* RxPDO 4 (0x1603) 1403 T«PDO 4
Mame(M)

Index (map)(l)

Add PDO entry

1@
32

Ma

Select from default device definition

e |

Statusword
Mode of operatig
Position actual v|
Velocity actual v
Torque actual v3
Touch Probe sta
Touch Probe 1 p
Digital inputs

PDO entry name(M) ‘

| s

Index(l)

GOFE HEX ~

Sub-index(U)

0 DEC -~

Data type(D) 'BoOL

e |

OK

Cancel

| | Cancel

OK

| ‘ Cancel

Figure 2.1.2.2

Note: The number of PDO Read and PDO Write is limited to 8 each.

HIWIN MIKROSYSTEM CORP.
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3. On the Motion function setting tab, right-click and select the Automatic assignment option and
click OK.

Slave detailed setting

Basic PDO mapping Motion function setting
Motion function map(M})

Direction Function name

Process data Bit Position )
Control word [mandatory] 0x1603; RxPDO 4.0x6040.00; Controlword
Position control - target position [mandatory] | 0x1603: RxPDQ 4.0x607A4:00: Target Position
Position control - 1atch control 0x1603: RxPDO 4.0x6088:00: Touch probe function
Change control mode 0x1603: RxPDO 4.0x6060:00: Mode of operation ” Automatic assignment(4) |i
Speed control - target speed 0x1603: RxPDO 4.0x60FF.00: Target velocity
I+ Torque control - target torque 0x1603: RxPDQ 4.0x6071:00: Target torque
Torque limit =Mo assignment=
Torgue control - max speed =Mo assignment=
Speed feedforward =Mo assignment=
Torque feedforward =MNo assignment=
Positive direction torgue limit =No assignment= o
Slave axis parameter(S)
Parameter Setting item
Motor type selection Rota pe I
Electronic gear ratio{numerator) 1
Electronic gear ratio{denominator) 1
Speed unit Cormmand positiontsec
Speed unit coefficient 1.000

Figure 2.1.2.3

4. After the PDO setting is completed, users need to enter the relevant information of the motor in the
lower right corner. Click OK after the setting is completed.

nfiguration setting

[searen
(SRELEE [ il vendors
=-H HWIN MIKROSYSTEM CORP
- | ServoDrive
i | E1CoE Drive (0x00010000) [Detailed setting required]
=B SenoDrives
L.} E2 CoE Drive (0x00010000) [Detailed setting required]
«.[ virtual axis
=, [Register ESI file]

i [E FR
]

Setup max. number of axes 16 axes

Control period(L) 1ms v

#is No.(A) 1
Product name(N) [E1 CoE Drve |
Vendor(V) [HIWIN MIKROSYSTEM CORP. |

Ads commentiC) | J

Encoder resolution(E) | 23bit (8388608) v PLSirev

[ custom(u)

Max. motor speed(S) |3000.00 min-1
Max. motor torque(T)  |350.00 %

Slave detailed setting(D).

oK Cancel

Figure 2.1.2.4

Note: If the Axis configuration setting is completed, click OK and Yes. The coordinate transformation

calculation that pops up at this time can be ignored, which would be set in the subsequent steps.
2-4 HIWIN MIKROSYSTEM CORP.
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2.1.3 Object setting (N-OT, P-OT, DOG)
For detailed information on the object 0x60FDh, please refer to section 3.2 Standardized device profile
area in "E Series Servo Drive EtherCAT(CoE) Communications Command Manual."

€ Method 1: According to the user I/O setting, set N-OT, P-OT, and DOG signals to Input 16 (11), Input
17 (12), and Input 18 (13) in object 0x60FDh.

Slave detailed setting

Basic PDO mapping Motion function setting
Motion function map(M)

Direction Function name Frocess data Bit Position
PorOCUTUOT g et Jpe e T R - TUUC TaT YTt YoToGITy
Torgue control - target torgue 0x1603: RxFDO 4.0x6071:00: Target torque
Torque limit =Mo assignment=
Torgue control - max speed =Moo assignment=
I" Speed feedforward =Moo assignment=
Torgue feedforward =Moo assignment=
Fositive direction torgue limit =Moo assignment=
Megative direction torgue limit =Moo assignment=
Status word [mandatory] 0x1A03: TeFDO 4.0x6041:00: Statusword
I (+) limit switch 0x1A03: TeFDO 4.0x60FD:00: Digital inputs
o (-} limit switch 0x1A03: TeFDO 4.0x60FD:00: Digital inputs
Origin sensor 0x1A03: TeFDO 4.0x60FD:00: Digital inputs
Slave axis parameter(s)
Farameter Setting itemn
Mator type selection Rotary type -
Electronic gear ratio{numerator) 1
Electronic gear ratio{denominator) 1
Speed unit Comumnand positionsc
Sieed unit coefficient 1.000
Figure 2.1.3.1

In the 10 setting interface in Thunder, tick User defined and set all the Input to Not configure.

/0 configuration - O X
Input signal setup ~ Output signal setup

¥ User defined N-OT

Input number 14 (CNG-4)

Signal type 11 (CN6-1)
T 12 (CNB-2)
Force on/off 13 (CN6-3)
15 (CMB-5)

Mot configure

Figure 2.1.3.2
HIWIN MIKROSYSTEM CORP. 2-5
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€ Method 2: According to the pin definition of 0x60FDh, set the N-OT, P-OT, and DOG signals as bit 0,
bit 1, and bit 2 in object 0x60FDh.

Slave detailed setting

Basic PDO mapping Motion function setting
Mation function map(M)

Direction Function name Frocess data Bit Position

PoCO CUTTIOT Ty et JpTea T ERA - U TETYCT veToGIy

Torgue control - target torque 0x1603: RxFDO 4.0x6071:00: Target torgue
Torgue limit =Mo assignment=
Torgue control - max speed =Mo assignment=
I" Speed feedforward =Mo assignment=
Torgue feedforward =Moo assignment=
Fositive direction torque limit =Mo assignment=
MNegative direction torgue limit =Mo assignment=

Status word [mandatony] 0x1A03: TXFDO 4.0x6041:00: Statusword

I (+) limit switch 0x1A03: TxPDO 4.0x60FD:00: Digital inputs

o (-} limit switch 0x1A03: TXFDO 4.0x60FD:00: Digital inputs

Origin sensor 0x1A03: TXFDO 4.0x60FD:00: Digital inputs

Slave axis parameter(S)

Farameter Setting itemn
Mator type selection Rotary type -
Electronic gear ratio(numerator) 1
Electronic gear ratio(denominator) 1
Speed unit Comumand postiontsee
Sieed unit coefficient 1.000
Figure 2.1.3.3

In the 10 setting interface in Thunder, tick User defined and set the Input pins for N-OT, P-OT, and
DOG signals.

110 guration
Input signal setup Output signal setup

[V User defined N-OT POT

Input number 12 (CN6-2) | 11 (CMB-1)

Signal type Close active | Close active |

Force on/off

Figure 2.1.3.4
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2.2 Axis control setting

1. Double-click the Axis control setting, set the coordinate unit and the place of the decimal point,
and then click the coordinate transformation calculation at the top.

i KV STUDIO -[Editor: KV-7500] - [11%]

File(E) Edit(E) View(¥) Program(M) ST/Script(S) Convert(4) Menitor/Simulator(N) Debug(@) Toeld Window(W] Help(H)

YEREPREEmQ@ B us FPRFAR QRS E G D E
= i E‘-l ’:é) 6] l;: Ea |Edit0r |'| Comments Comment 1
Project o X || [2] Axizcontrol stting X Main x
- View filter(F) |[Disp|ay|eveI]AII v| %F_L'.Eﬁ Q
Axis1:
s
Unit of coord mim
Flace of decimal point 0.001 ~
7 Unit coordin_ate 360 degree display
£+ Unit commd transformation Rotate angle near selection
t Coordinate transformation numerator G25
Point parameter Coordinate transformation denominatar 524288
Soft limit coordinate sysetm Logic system
Soft limit (+) Disable
Software limit coord | Soft limit (+) coordinate
Soft limit (-) Disable
Soft limit (-} coordinate
Axis error Limit switch error setting Error
Figure 2.2.1
Table 2.2.1
Category Name Description
Unit coordinate Unit of coordinate Unit: mm, inch, deg, PLS

transformation | p|5ce of decimal point | When the coordinate unit is set to PLS (pulse), the setting is invalid.

2. After the relevant parameters are set, click execute the calculation. Then, click OK and click Yes.
Note: The setting is based on the resolution of 8388608 pulse/rev for one motor revolution (1mm) and 1:1 electronic

gear ratio as an example. If the speed is 1 mm/s, the motor speed will be 60 rpm.

Coordinate transformation calculation [Axis 1:]

Coordinate transformation setting value fitted in the operation environment is calculated.

Operation environment

Mechanic configuration(M) Ball screw pitch
Ball screw v P =
Coordinate unit(V)
Gear ratio
Gearratio - _ - - N [output axis side)(Q)

m [motor axis side}(l)

Ais control common setting

s
) Decimal place(A) .
Slave device settin,
Bal screw plten (7) Encoder resolution(S) 8388608

[PLSIrey]
Senvo electronic gear numerator(U) 1

Senvo elecironic gear denominator(D) 1 o Map setting?

Execute calculation(E}
Calculation result
In operation environment, Number of PLS requif +d for moving 0.001mm

e 3
§ 3
- s

\ 4

is 8388 608 fes Mo
Set up coordinate transformation ratio of axis ccafrol common setting as follows.
Coordinat 1048575/

Coordinate fransformation numerator 125 | B info(R)

Figure 2.2.2
HIWIN MIKROSYSTEM CORP. 2-7
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3.

Axis parameter setting. (Set the parameters in table 2.2.2).

File(F) Edit(E) View(¥) Program(M) ST/Script(S8) Convert{A) Monitor/Simulator(N]) Debug(D) TeelT) Window(W) Help(H)

Om @

i &
& |6

Bima@ B us o

B8

BPRrAp O SESEHE

\ [2] dstis control setting

=Xl
«

o

Comments Comment 1

View filter(F)

[Display level] Al

A EE e

Axis1:

ration
Auxis control function

O TR (OUTET &IOSy

Motor rotate direction

Servo OFF timing

Servo end check time

Servo end range

Backlash compensation movement

Speed threshold value at the time of switching the positioning control mode

Commonin
position control

Speed switching selection

Select acceleration/deceleration setfting

Select linear interpolation speed

Select helical interpolation speed

Selectinching operation after detected stop sensor

Operation speed

Operation starting speed

Max. operation speed

Operation accel rateftime

Operation acceleration curve

Operation acceleration SIN ratio

Operation decel rateftime

Operation deceleration curve

Operation deceleration SIN ratio

module
module

JOG

JOG starting speed

JOG high speed

JOG accel rateftime

JOG acceleration curve

JOG acceleration SIM ratio

JOG decel rateftime

JOG deceleration curve

JOG deceleration SIM ratio

JOG inching movement

ocument

Origin return

Origin return method

Origin return starting speed

Origin return creep speed

Origin return operation speed

Origin return accel ratefime

Origin return acceleration curve

Origin return acceleration SIN ratio

Origin return decel ratefime

Origin return deceleration curve

©Origin return deceleration SIN ratio

Origin return direction

Qrigin coordinate

Movement after DOG ON

Qrigin return dwell time

Torgue threshold time

Torque threshold

Home position coordinate

Auto home position move

Absolute position
follow-up control

Operation speed

Accel ratedime

Decel ratetime

Synchronous
follow-up control

\ariable gear ratio numerator

\ariable gear ratio denominator

QOutput filter

(+) operation forward pulse...
Servo OFF after axis stop
oms
0.000 mm
0.000 mm
50 rpm
Continuous (Current point s_...
Ratio
Synthesized speed
axis asized speed
Prioritize inching operation
0.000 mm/s
50.000 mm/s|
0.010 mmis/ms
SIN
100 %
0.010 mmis/ms
SIN
100 %
2.000 mm/s
50.000 mm/s|
0.010 mmis/ms
SIN
100 %
0.010 mmis/ms
SIN
100 %
1.000 mm)
DOG (w/ Z-phase)
0.000 mmis
0.200 mmis
0.500 mm/s
0.010 mmis/ms
SIN
100 %
0.010 mmis/ms
SIN
100 %
(-) direction
0.000 mm

0.000
0 ms
0 ms

00.00 ¢

0.000 mm
MNo
30.000 mmJs
0.010 mmis/ms
0.010 mmis/ms
1
1
0ms

2-8

Figure 2.2.3
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Table 2.2.2

Category

Name

Description

Operation speed

Operation starting speed

In positioning control, the momentary starting speed which
starts from a static state is the operation starting speed.

Max. operation speed

Set the upper limit of the position control speed and enter the
rated speed of the motor.

Operation acceleration
rate/time

Unit: ms, coordinate unit/s/ms

Operation deceleration
rate/time

Unit: ms, coordinate unit/s/ms

JOG

JOG starting speed

Unit: coordinate unit/s

JOG high speed

Unit: coordinate unit/s

JOG acceleration
rate/time

Unit: ms, coordinate unit/s/ms

JOG deceleration
rate/time

Unit: ms, coordinate unit/s/ms

JOG inching movement

The moving speed is set as the JOG starting speed.

Origin return

Origin return method

Set origin return method.

Origin return starting
speed

Set the starting speed for origin return and the starting speed
moving to the home position.

Origin return creep speed

The speed when motor reaches the final origin during origin
return.

Origin return acceleration
rate/time

Unit: ms, coordinate unit/s/ms

Origin return deceleration
rate/time

Unit: ms, coordinate unit/s/ms

Origin return direction

Select the start direction for origin return and the operating
direction before origin return is completed.

Origin coordinate

Set the current coordinates when origin return is completed.

Movement after DOG ON

Do not set the parameter to 0 when the origin return method is
selected as "DOG type inching (with Z-phase)" or "DOG type
inching (without Z-phase)."

Absolute position
follow-up control

Operation speed

Set the operation speed for the absolute position follow-up
control.

Acceleration rate/time

Unit: ms, coordinate unit/s/ms

Deceleration rate/time

Unit: ms, coordinate unit/s/ms

HIWIN MIKROSYSTEM CORP.
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4. Click PLC Transfer to store the files in PLC. (It is normal if "PLC error" occurs, users can click Clear

to erase it.)

File(F) EditiE) View(V) Program(M) ST/Script(S)

a9 B B B bk o [ @ B use
EoRIoRs

ConvertiA)  Monitor/Simulator(N)  Debug(D) Tool(T) Window(W) Help(H)

eEEpORsESDE FELBLEN TS

m Editor - . Comments T=1
Transfer to PLC

\ 4

lll-

1 .ﬂ 2 3 4

00001
000000
E:}{;in
mn lize
00002
000001

PLC error

PLC error occurs. (0 to 40)

[Mo Ladder Program]
Mo program.

Figure 2.2.4

ST/5cript(s)  Convert(A)

B use

00001

00002

W Inter-unic
i Function Bl

nnnNnN2

2-10

Menitor/Simulator(N)  Debug(D)  Toold Window(W) Help(H)

PrApGH%ESTE

ER |Edit0r |'| Comments Comment 1 -

1 2 3 4 5

Figure 2.2.5
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3.  Trial run

...................................................................................................................................................... 3-1
3.1 [ (o] 1911 To BT PP PP PP PP PP PP PPPPPPPPPPPPPPRPIN 3-2
3.2 POSItIONING CONTIO ...ttt s 3-4
3.3 Starting speed, acceleration and deceleration rate/time, acceleration curve........................o. 3-6
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3.1 Homing

1. Click PLC Transfer to store the files in PLC.

UDIO -[Edito

File(F) Edit(E) View(V) Program(M) ST/Script(S) Conwvert(A) Monitor/Simulator(N) Debug(D) Tool(T) Window(W) Help(H)
SHEPRE ML B us - pREPCEAESEE S RELELE T TR

o= ] Eg 5 [ ¢ Eeditor * i Comments %1
x X
| 1 2 3 4
00001
000000
00002
000001
Figure 3.1.1
2. Switch the KV STUDIO mode to Monitor.
O
File(F) Edit(E} View(V) Program(M} ST/Script(3) Convert(4) Monitor/Simulator(N) Debug(D} ToolT} Window(W) Help(H)
SHELABEMQO B us  PRAPGESESEE G ELREAgO ma®
= i - L'_é' o] = [ : |Editor |' Comments _
Project o % | Main ® Editor
= Unit configuration ~ Online edit
Simulator
T ] T T 5 B 10 Lt
B : Simulator edit i B3
d ~
= 00001
" 00002
+|
L 00003
= Qannd
s I 00005
-+ R
£ >
Project | Librars (L ™
Ready & USB

Figure 3.1.2
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3. Click the adopted positioning motion unit. Right-click and select Trial run— Positioning control—
Axis.

Si KV STUDIO -[Monitor: KV-7500] - [11%]

File(E) Edit(E) View(y] Program(M)} ST/Script(3) Convert(d) Monitor/Simulator(N) Debug(D] Tool Window(W) Help(H)
* B3 (7] USB - a =
=EZEERTDDE @ ¢ >(u] o8 DT conres |
X
— T | i 5 5 a ] %
M10300 ﬂ -
DM1 0400 e o
Rl G Unit Editor(U)
Unit commo etting
bl n:_L e == 1r_1_1 Device assignment display(D)
4 Bxis control setting
Point parameter Unit monitor(C)
= Sync control setting i .
i Unit Program Unit tracing(A)
TmEE TEE Trial run(T) 4 ||| Positioning ceontrel(P)  » ||| Axis1(1) "
onfiguration switching Synchronous control() 3 Speed control(5) v
g5 Device comment "
= - orque control(T) 3
B3 Label Station alias setup(H) q .
% CPU syste etting
system setting Watch windaw 1 x
B 8 Program: 11
- ETY—3CA . i Device “urrent value Display format Comments
Figure 3.1.3

4. Check if “Axis error” turns to red light. If there is an error, click Error clear first; if there is no error,
click OP. Enable. When "Operation ready" turns to green light, click servo ON and wait for “Servo
ready” light to turn green. After completing "Servo ready," users can execute Origin return.

Trial run [Positi

AXxis1  command coordinate Axctrl in progress Operatiorgrewdys|  Cancel OP Enable
Se L Cancel se
0.869 mm  + wowh
Wait :
Current point no: 0

JOG Inching Origin return

Speed 1065 %

<[>, a D

- direction +direction  10% 100% - direction +direction
Teaching Trial run
(® 1 point operation () Cont. operation
Point number 15 Point number 15 1.5 |Wait: None A
Coord.  0.000 mm Coord.  0.000 mm < | Wait: None
Speed 1.000 mmis + | Wait: None
Mode Single/Position/INC > | Wait: None v
r' Acquire ’ Start B Decel stop B Force Stop
Figure 3.1.4

Note:
1. The above is the operational method for homing. For detailed information, please refer to section 8.4 Origin
Return Operation Trajectory in the Positioning/Motion Unit "KV-XH64EC/XH32EC/XH16EC User’'s Manual."

2. For the limit switch setting for homing, please refer to section 2.1.2 PDO setting.
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3.2 Positioning control

1. Switch the KV STUDIO mode to Monitor.

KV STUDIO -[Editor: KV = O
File(E} Edit(E) View(V) Program(M] ST/Script(S) Convert(A) Monitor/Simulator(N) Debug(D} Teoll} Window(W] Help(H)
- CIRCH - PFARPORAESEE LRLRIYT VAR
[ ¢ |Editor *| - Comments _
Main x Editor
Online edit
Simulator
T I T T 5 [ I M Lt
Simulator edit [+
~
00001
0000z
00003
switching
00004
00005
L4 >
Project | Libraxy (DL o
Ready £ USB

Figure 3.2.1

2. Click the positioning motion unit to be used, right click and select Trial run— Positioning control—
Axis.

KV STUDIO -[Monitor: K 0] - [117] — O

File(E) Edit(E) Wiew(V) Program(M) ST/Script(S) Convert(A] Monitor/Simulator(] Debug(D) Tecll) Window(W] Help(H)
2+ BJ @ | |use - q = & E
A E=EE El 3 ”_é) ita} I;: . > lil I;I_«F o] Comments -
X
’7’_[—1— ] 5 & 7 £ ] 16 L
A
‘UnitEdit‘or(.g]
Device assignment display (D)
Unit moniter(C)
Unit tracing (A
[ Telwnm ][ positoning control® > || Axisi)
=
Synchronous control(3) [3 Speed control(S) 3
Station alias setup(H) Torque control(T) 3 y
Watch window o »%
Device Zurrent value Display format Comments
Project |Library
Ready Scan= 0.13ms  USB

Figure 3.2.2
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3. Check if “Axis error” turns to red light. If there is an error, click Error clear first; if there is no error,

click OP. Enable. When "Operation ready" turns to green light, click servo ON and wait for “Servo

ready” light to turn green. After completing "Servo ready",

forward/backward direction.

Trial run [Pc

ioning control]- Unit2 -

users can execute JOG in

Axis1  command coordinate A cirl in progress ationpremdy]  Cancel OP. Enable
9.869 mm |
Wait .
Current point no: 0
JOG Inching Qrigin return
Speed 103 %
< >, a » )
- direction +direction  10% 100% - direction + direction
Teaching Trial run
® 1 point operation () Cont. operation
Point number 15 Point number 1= 1% |Wait: None ~
Coord.  0.000 mm Coord.  0.000 mm - | Wait None
Speed 1.000 mmis + |Wait: None
Mode Single/Position/NC > | Wait None v
r' Acquire ’ Start B Decel Stop [l Forcestop
Figure 3.2.3

4.  When JOG is moving, open Scope in Thunder to monitor the feedback velocity of the motor (Observe

physical quantity: 7-Motor velocity) and check if the velocity command of the controller is consistent

with the actual feedback velocity of the motor. For example, when the JOG high speed is set to 10.00

mm/s, the motor velocity can be obtained as 600 rpm when the unit is converted into rpm according

to the setting of coordinate transformation calculation.

_|T - Motor velocity

HIWIN MIKROSYSTEM CORP.

Figure 3.2.4
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3.3 Starting speed, acceleration and deceleration rate/time,

acceleration curve

1. Complete the parameter setting in Figure 3.3.1 with the above-mentioned setting method.

JOG starting speed 2.000 mmis
JOG high speed 50.000 mmis
JOG accel ratedime 0.010 mmis/ms
JOG acceleration curve SiM
JOG JOG acceleration SIM ratio 100 %
JOG decel rateftime 0.010 mmisims
JOG deceleration curve SiM
JOG deceleration SIM ratio 100 %
JOG inching movement 1.000 mm
Figure 3.3.1

2. Open Thunder, click Tools— Real-time data collection. Then, input the position command velocity

"dPosVelCmd" and click Start (F5) to capture the data.

= Real-time data collection 2.185 =
File Tools Sessions
H_enc_pos d_vel fhf
ALIAB P_OT
<
S H_run_pcmd
- NewPulseCnd d_vel ff_int
| servo Tezay
Drive read
. o W I Access Channel: Controller

Figure 3.3.2
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3. Press and hold JOG to move the motor for a certain distance and release it. Wait for the motor to

stop.

Axis1

oning control]- Unit2

Command coordinate

Ax ctrl in progress

9.869 mm

Wait

Current point no: 0

Operation ready

Senvo ready

Axis error

Cancel servo ON

Error clear

Cancel OF. Enable

JOG Inching Qrigin return
Speed 105 %
< >, a » )
- direction +direction  10% 100% - direction +direction
Teaching Trial run
(® 1 point operation (O) Cont. operation
Point number 15 Point number 15 1% |Wait None A
Coord.  0.000 mm Coord.  0.000 mm < | Wait: None
Speed 1.000 mmis > | Wait: Mone
Mode Single/Position/INC % | Wait Mone v
r' Acquire } Start B Decel Stop [l Force Stop
Figure 3.3.3

4. Open Thunder— Real-time data collection, click Stop and then click Graph (refer to Figure 3.3.2)

to generate Figure 3.3.4.

Speed
(rpm)

1500}

1400}

1300}

1200}

1100]

1000}

900}

800

700}

600}

400}

300

200}

100)

HIWIN MIKROSYSTEM CORP.
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5. According to the setting in chapter 2 that the resolution for one motor revolution (1mm) is 8388608
pulse/rev, 1.00 mm/s starting speed corresponds to 60 rpm actual speed; 25.00 mm/s JOG high
speed corresponds to 1500 rpm actual speed. Choose SIN for acceleration curve since the speed
command from starting speed to high speed is in a curved shape; choose a straight line for
deceleration curve since the speed command from high speed to starting speed is in a straight line.
The acceleration/deceleration time of 0.010 mm/s/ms corresponds to the actual acceleration of 0.6
rom/ms, indicating that the speed increases by 0.6 rpm every 1 ms.

Speed | .
i high speed
(rpm) |0 /

acceleration curve /’ deceleration curve
/
J.f
’r’
/
,/JOG starling speed 1.000 mmvs
JOG high speed 25.000 mm/s
JOG accel rateftime 0.010 mm/s/ims
| JOG acceleration curve SIN .
| Starting speed JOG acceleration SIN ratio 100 % Starting speed
100 JOG decel rate/time 0.010 mm/s/ms
[ JOG deceleration curve Linear
Figure 3.3.5

3-8 HIWIN MIKROSYSTEM CORP.



	Revision History
	Related Documents
	Preface
	Specifications of Software/Hardware
	Table of Contents
	1. Communication and module setup
	1.1 Introduction of hardware device
	1.2 Create new project
	1.3 Open the project
	1.4 Select connection type
	1.5 IP setting and connection

	2. Parameters setup
	2.1 Axis configuration setting
	2.1.1 Install ESI files
	2.1.2 PDO setting
	2.1.3 Object setting (N-OT, P-OT, DOG)

	2.2  Axis control setting

	3. Trial run
	3.1 Homing
	3.2 Positioning control
	3.3 Starting speed, acceleration and deceleration rate/time, acceleration curve


