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connection setting
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1 RC9 software configuration
Enable the I/O communication between TwinCAT PLC and VRC.
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TwinCAT3 installation

Install TwinCAT3 from the page below.
https://www.denso-wave.com/en/robot/download/application/twincat3.html

DENSO Industrial Robots Home | Aboutus | GLOBAL
DENSO wAvE  Robotics seLecT Lancuace v [ tegini ]

Products Applications Technical Info Downloads Support Events Contact us

Downloads | Cawlogs Manuais CAD Application software Part List

Robotics TOP > Downicads > Application software > TwinCAT3
TwinCAT3

TwinCAT 3 is a software required to perform the following operations.

1. Settings of the device connected to RC9.
(Master, 10-Link and Beckhoff expansion device settings)
2. Software PLC settings and programming
3. HMI (Visualization) design
4. Processing of USB license dongle file
5. Addition of PLC task & priority change

Please download this software on the Beckhoff Automation website according to the procedure manual.
Beckhoff Automation | Twi

= Procedure manual
E3 b B3 A @@ M

A A A

English ®@X 3=

| update

Version Update contents Updated date

Released the download link for TwinCAT 3. Oct. 20th, 2020




" Get TwinCATData

Get TwinCATData using WINCAPSIII.

W WINCAPS Il

Eile

Edit View Project

WINCAPS Il Project wizard

Welcome to New project wizard

This wizard creates a new project by specifying rabot type and controller spec|

(® Get information from the controller for creating a new projedt.

O Create a new RCY project from USE.

Back Next Cancel
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WINCAPS Il Project wizard

Priyject name

The project is made by the following content.

Please click [Finish] to finish the wizard, and to create the project.

Item

<Robot>

Controller

RobotType

Safety motion

ExJoint

Customer specification
Environment-proof

«Brofents

Action after creating @ project

o "

| value

RC3

VMB-2515

Hot uss

Hot use
Disable
Standard type

| (@) Receive data from the controller

() Execute the Easy setting.

4 5

Back

Cancel




Read TwinCATData

Read the acquired TwinCATData with XAE.

1 (@l start Page - TeXaeShell
| File | Edit  View Project Debug  TwinCAT  TwinSAFE PLC  Team Scope Tools Window  Help 2

Mew LA - | b
TwinCAT XAE Shell Open * |8 Project/Solution... Ctrl+Shift+0 :
(@ Start Page Folder... Ctrl+ Shift+ Alt+0 I
Close Open from Source Control
Close Solution o e = Cirl+0
Save Selected ltems Ctrl+5 Convert...
Save Selected ltems As.. & Open Project from Target..
& Save as Archive... 1) Open Solution from Archive...
MName Date medified Type Size
wE 471472021 5:21 PM File folder
_Boot 3 471472021 3:21 PM File folder
Config 4/14/2021 :21 PM File folder

Ilﬂ TwinCATData.sin 4/14/2021 21 PM TcxXaeShell Solution 2KB
|| TwinCATData.tspro 4/14/2021 5:21 PM T5PROJ File B2 KB

4

1ame: | TwinCATData.zln v| All Project Files (*.slny* tcrmpraj, ~

[ om ] oo

Select [Project name]¥[Project name]¥TwincatData¥TwinCATData.slIn.
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" XAE screen layout

Menu
bar

Solution
Explorer

Editor
window

B Tedampiadt - Microsoh Visial Shudis
— B T ¥EN  POECT LD  DEBUG  TAICAT RC TEAM TOCS  TEST SCOPE  AMALZE  WRDOW  MILP

B-o-tEM - > amsch. -

Information and status bar

- |Pese

Message
window
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" XAE Solution Explorer

7] Solution ‘Machine’ (1 project)
Fl v‘m} Machine

4 [ SYSTEM
¥ License
P @ Real-Time
g ) b Tasks
ste Routes
TcCOM Objects
&l MOTION

-

4 /N NC-Task 1 SAF
[gh NC-Task 15v8
¥ Image
(] Tables

e Axes

b
il rLc

[N

4 {J MachineControl
b /=] MachineControl Project
b (8] MachineControl Instance
) SAFETY

-

=~

bl Co+

4 @ TempCaatrol

\ j b ¢{%] TempControl Project
b @ TempControl_Obj1 (CControl)
4a Vo

4 "% Devices
b == Device 1 (EtherCAT)
@’ Mappings
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X Blue text requires a license to activate the function

System configuration

- Task allocation

- Cycle time processing time setting
- License management, etc.

Motion configuration
- Motion parameter
- Motion task allocation, etc.

PLC configuration
- PLC program creation
- Variable allocation, etc.

Safety configuration

C++ configuration

I/0 configuration

- Network configuration settings

- Slave device connection settings
- Slave device status monitor, etc.



" Setup steps TwinCAT setting

Open the loaded project, 1) right-click on the [PLC] and 2) select [Add New Item].
Select the 3) [Standard PLC Project], enter the 4) [Name] and click the 5) [Add] button.

@ TWinCATData - TcXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tea

. | e s L o | | - - | Release d|
% Build 402412 (Loaded) ~ = &7 ﬂl# ; @I".‘._ﬁl TwinCATDz

Solution Explorer * 0 X
@E-|o-d| pf=

Search Solution Bxplorer (Ctrl+:)

fa] Solution ‘TwinC 4™~ project)

4 il winCATData 1
b @l SYSTEM

Add Mew Item - Twin CATData 3 ?

4 Installed Sort by: |Default -] reh (Ctri+E)

Add Mew ltemn... Plc Templat F
S ul = ﬂ Standard PLC Project Plc Templates Typer: Pic Templates
Add Existing ltem... Shift+Alt+ - Creates a new TwinCAT PLC project
: Ermpty PLC Project Plc Templates containing a task and a program.
Add Project from Source Control... Py : 4
Paste Crl+V
Paste with Links
B Hide PLC Configuration
Marme: PLC] | | 5
Location: Ch\Usersitouma' Documents\test\test) TwincatData', - ! [ Browse...
Add Cancel
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" Setup steps TwinCAT setting —

Import the communication variables (XML file) prepared by DENSO WAVE into the GVL folder of TwinCAT.

Solution Explorer
@E- o-a| s
Search Solutian BExplorer (Ctri+;) P~

fa] Sclution ‘TwinCATData' (1 project)
4 gl TwinCATData

DNRobot communication variables
IN/Out 32 Byte

DNRobot communication variables
IN/Out 504 Byte

b gl SYSTEM
. . = MmoTION

DNRobot communication variables 4 @ pLC
IN/Out 1024 Byte d EPL[

4 :—:_'| PLC Project
[ External Types

- .3 References
I [

F L Fous
[ WIsls
b 5 PlcTask (PlcTask)
O} PLC Instance
3 sarey
@ C++
b /0
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" Setup steps  How to import variables

B TwinCATDats - Microsoft Visual Studio

NU FILE EDIT VIEW PROJECT BUILD
ie-o|B-o-dRd LI
[Build 40240 (Loaded) _~| <& | <

Solution Explorer

@ o-8 &=

137 Solution TwinCATData' (1 project)
4 Gl TwinCATDats

4 3] PLC Project
3 External Types
P[4 References

@oc  Add

Export to ZIP
) Import from ZIP

Import PLCopenXML..

DEBUG  TWINCAT
= @ | » oAtach. -
| @ %, & | [TwincaTData

TWINCATHMI  TWINSAFE  PLC  SCC
| Release ¥ |

430898 (ERROR)

VAR_GLOBAL
1Rcbot_IN AT %Q*
1Robot_OUT AT $I*

-

0
o
5]
&

=

-
"]
=
@
&
2

Copy
Delete
Rename

215 PLC.tm¢
Gh PleTask | X2
B VisUTA g

v -

Properties

P 53 PLC Instan
¥ SAFETY
[ -+
4 Bvo
b % Devices
b &% Mappings

Solution Explorer aEESUEN

Error List

) IRobot_32.xml
U IRobot_504.xml
U IRobot_1024.xml

[Project name]¥[Project name]¥Data¥Controller¥IO¥SoftPLC

Select the variable to use.

Import PLCopenXML X
Contents - Additional information
Please select the items which should be imported.
Allitems will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.
Currently selected target object:  GVLs
Insertable items:
@ e
Import folder structure
Select> | | Deselect» Cancel
DS TwinCATDsta - Microsoft Visual Studio v Ctrl+Q Pl - B
N Ll FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINCATHMI TWINSAFE PLC SCOPE TOOLS WINDOW  HELP
C-0|B-n-uRs XD [Release - [TwinCAT RT (x54) -|| 21 | # [bisBoxOnConveyor e
Build 40240 (Loaded) = = | |

Solution Explorer

127 Solution TwinCATData' (1 project)
4 il TwinCATDat
b @l SysTem
(=l moTion
4 fgrc
4 @rc
4 3] PLC Project
(3 External Types
b [ References
b [ DUTs

& GVL OV Status
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1Robor_IN AT 30*
1Robot_OUT AT $I*
END_VAR

: ARRAY[
: ARRAY[

Import complete




Setup steps TwinCAT setting

After the variable import, rebuild the PLC Project.
Instances for PLC communication will be generated.

{@] TwinCATData - TeXaeShell

File Edit View Project Build
ie-o[@-m-2 WP
' Build 402412 (Loaded) ~

Debug  TwinCAT  TwinSAFE  PLC  Team

| |2 -
gEe e

Solution Explorer

Search Solution Explorer (Ctrl+:)
a7 Solution ‘TwinCATData' (1 project)
4 “a TwinCATData
> (@l SYSTEM

4 (O} PLC

25 PLC Project
3 External Ty

I+ |3l Reference:
3 DUt

4 [ GVls

@E-o-a p=

Login

Compile Change Details...

ﬂ" GVL I Rebuild I

b 3 POUs
£ VIsUs
b [ PlcTask (Pl
47} PLC Instance
SAFETY

Check all objects

Clean 1 .\

Add

Add Solution to Source Coni..

Release = Twint

@& | TwinCATData

bl SYSTEM
MOTION
PLC

PLC

[

b G PLC Project
4 Of} PLC Instance

Solution Explorer > ox
@E-|o-alm=
Search Solution Explorer (Ctrl+:) P~

] Solution ‘TwinCATData' (1 project)

Instance for output

PlcTask Inputs

P i PlcTask Qutputs
4 [ GVLIRobot OUT

& GVLIRobot_OUT[O]
B GVLIRobot_OUT[1]
& GVLIRohot_OUT[2]
& GVLIRobot_OUT[3]
& GVLIRobot_OUT[4]
B GVLIRobot_OUTS]
& GVLIRohot_OUTE]
B GVLIRobot_OUT[7]
& GVLIRohot_OUT[E]
& GVLIRobot_OUT[9]
& GVLIRobot_OUT[10]
& GYLIRobot_OUT[11]
& GVLIRobot_OUT[12]
E- GVLIRobot OUT[13]
& GVLIRobot_OUT[14]
& GYLIRobot_OUT[15]
& GVLIRobot_OUT[16]
B GVLIRobot_OUT[17]
& GVLIRobot_OUT[18]
& GYLIRobot_OUT[19]
& GVLIRobot_OUT[20]
E- GVLIRobot_OUT[21]
& GVLIRohot_OUT[22]
& GVLIRobot_OUT[23]
& GVLIRobot_OUT[24]
& GVLIRobot_OUT[25]
& GVLIRobot_OUT[26]
B GVLIRobot_OUT[27]
& GVLIRobot_OUT[28]
E- GVLIRobot_OUT[29]
& GVLIRohot_OUT[30]
& GVLIRobot OUT[31]
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Solution Explorer v ix
RE-|o-a|p=
Search Solution Explorer (Ctrl+:) P~

fad Solution ‘TwinCATData' (1 project)

bl SYSTEM
MOTION

PLC

Instance for input

4 PlcTask Inputs
4 % GVLIRobot IN

#1 GVL.IRobot_IN[D]
GVL.IRobot_IN[1]
GVL.IRobet_IN[2]
GVL.IRobot_IN[3]
GVL.IRobot_IN4]
GVL.IRobot_IN[5]
GVL.IRobot_IN[6]
GVL.IRobot_IN[7]
GVL.IRobot_IN[2]
GVL.IRobot_IN[9]
GVL.IRobot_IN[10]
GVL.IRobot_IN[11]
GVL.IRobot_IN[12]
GVL.IRobot_IN[13]
GVL.IRobot_IN[14]
GVL.IRobot_IN[15]
GVL.IRobot_IN[16]
GVL.IRobot_IN[17]
GVL.IRobot_IN[18]
GVL.IRobot_IN[19]
GVL.IRobot_IN[20]
GVL.IRobot_IN[21]
GVL.IRobot_IN[22]
GVL.IRobot_IN[23]
GVL.IRobot_IN[24]
GVL.IRobot_IN[25]
GVL.IRobot_IN[26]
GVL.IRobot_IN[27]
GYL.IRobot_IN[28]
GVL.IRobot_IN[29]
GVL.IRobot_IN[30]
GVL.IRobot_IN[31]

B . p C ESE ULIEpLIES

L LR LR LR E R LR LR




| Setup steps TwinCAT setting —

Check the [Autostart Boot Project].

Solution Explorer
e o-a M-

Search Solution Explorer (Ctrl+:) P~

o Sl TainCATData += X

Project  Sattings

Praoject Mame: |PL|3 | 1d: |:|
fa] Solution ‘TwinCATData' (1 project) Project Path: |,:.|_,3 |
4 o TwinCATData

Hi Froject Type: i ;
: ype: Flz Project Fort:
Froject Guid: |{T1DADAES—ES39—4ABT—SEF3—'ET3I:ITSEEDTB4]‘ |
Encryption: Mo boot project encryption (de fault)

E Autostart Boot Project E Symbaolic Mapping |:| Force bulti Instance

4 g PLCProjoy,
Cd Exterr
P «g References
s
4[5 GVLs
ﬁ-j GVL
P [ POUs
[ VIsUs
I Hm;j PlcTask (PlcTask1)
[+ 4} PLC Instance
] saFETY

@C++

Comment:

Compiler Cefines

Manual:

www.densorobotics.com



Setup steps TwinCAT setting

Rebuild the solution.

‘Selution Explorer

codébi-lo-a|"

) TuinchT

Build Solution

Rebuild Solution

Search Solution Explorer (Ctrl+:)

fa] Sclution 'TwinCATData' (1

4 ] winCATData

Clean Selution

Cirl+Shift+B | Twir

Jata

3 Build TwinCATData

Rebuild TwinCATData
Clean Selection

Settin

Hame:

Batch Build...
Configuration Manager...

ath:

ype:

I Froject Guid:
Bl Sintinn:

Quick Launch (Ctrl+ Q)




" Setup steps TwinCATData transfer

Transfer TwinCATData(TwinCAT XAE) from WINCAPS.

W test - WINCAPS Il

File Edit View Project | Connect | Debug  Arm  Tool
& E @ A Transfer data ... Ctrl+T

@ Monitor Communicatio

Project window

1

Connect Setting

Monitor Communication 3

Login RCS

Log in to the RCS.

Select user and input password. 4

User; |Admin|'strator w |

Password |**"’1 |

cnce

ﬁ Transfer data ...

3

WINCAPS I Controller
Local data 'test’ Send -> | I D@ Controller '10.4.114.127' Robot0
w03 Program =J| 13 Program
)3 Prog i J3 Prog
m [ J&@ Variable SREE EBD@' Wariahis
wJ@ Arm coordinat #-[ )@@ Arm coordinate
w17 Parameter Caneel m{4] Lag
r—jfé Other 2 ¢H:| Pararmneter
~[Y4 Static data 931:‘?& Other
VI LPY TiinCAT XAE
=R T
L17% Userinfo
Variable
setting
Log setting

WINCAPS Il

-
0 Data of the controller will be updated. Are you sure you to send the data?

)
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5

Restart the RCO.
Startup will take longer than usual.



" Setup steps Controller setting

Select the [I/0] from Smart TP and select the [Aux]

Program

Variable

VMB-2515

Setting

1 fot
Calc -
f— o

MNum
Disp _\03
104
Byte
105
108
Hex
o7
Unused [

area

L
SHIFT

System input
System input
System input
System input
System input
System input
System input
User input
User input
User input
User input
User input
User input
User input
User input
System output
System output
System output
System output
System output
System output
System output
System output
User output
User output

User output

Next

in the I/O screen.

Strobe signal

Data area bit 0
Data area bit 1
Data area bit 2

Command area bit 0 SING

Command area bit 1 SINT

Command area bit 2 SINg

CPU normal
Robot running
Robot error
Robot initialized

Auto mode

UiNt
uiNz
UINZ
UiNg
UINg
UING
UINT
UINg
S0ouT?
S0uT2
S0UT3
S0UT4
SOUTS

Operation preparation cc SOUTE

Battery warning

soutr

Command processing ¢ SOUTE

Jump To

uouT1
uout2
uouT3

Dummy
Smart

ON/OFF
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" Setup steps Controller setting

From the [I/O Parameters], select the data size same as the XML data that you imported from the

[Soft PLC control] parameters into TwinCAT.
Please restart after setting.

Startup will take longer than usual.

FRTCT @ ERKE BT
MLCK T

w, : - ’ /- .EMB'

AN AUTOEN ™ ENSW
/0 Parameters

.| Name.

VMB-2515

Innut

Disable

2| Parity bit (0:Invalid, 1-Valid)

23 User or System output setting

53 Field network Timeout

127  Running Stop Processing 10 No

128 | Command-Slave Start

129 | NPN/PNP setting

142 Digital filter for DETECT

143  Robot controller startup completed 10 No

147 | Minil/O All general

162 | TP-less mode, enable linkage of external mode output

o
Enable(32byte)

1
Enable(504byte)

| Enable(1024byte)

Enable({CC-Link Ver1.1)

v

Enable{32byte)
0 1
Enable{504byte)

£

Enable(1024byte)

o

I Enable{CC-Link Ver1.1)

204 | Robot Move BackTracelog 10 Mo

430 | Robot Running 10 No (paosition designation)

431 | Robot Running 10 No(Encoder)

442 | Switch 10 Little/Big Endian

443 | Change Battery 10 No

444 | Process of Stopping Motor 10 No

445 | 32bit Error Code Output 10 No

460 | Command-Slave polling cycle[ms]

461 | Field Network Cache Enabled
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WNEFEO

e

an I.

D

Ej IRobot_32.xml
[ﬁ IRobot_504.xml ‘
E)I IRobot_1024.xml

: Disable (Default)

: Enable (32Byte)

: Enable (504Byte)
: Enable (1024Byte)



" Setup steps Controller setting

After reboot, make sure that the [I/O Interface] at the top left of the screen is [SoftPLC].

AL s
IO Interface [SoftPLC] Allec Mode Standard
Status | Type !Usage
o
CJ;Q 101 @  Userinput uinz O O
[ 2 @  Userinput UINg O O
gt‘;; 103 @  Userinput UINg O
104 @  Userinput UINS O O
Byte
105 @ Userinput UING O
@  Userinput UINT O O
@ Userinput UING [m] O
i @  Userinput UINg O O
@ Userinput UIN10 O O
i @  Userinput UINT1 O O
@ Userinput uIN1Z2 | O
i @  Userinput UIN13 O O
@ Userinput UIN14 ]
i @  Userinput UIN1E O O
@ Userinput UIN16 O O
@ Systemoutput CPU normal S0UT1 | | [
@®  Useroutput uouT [ | ]
@  Useroutput uouT2 ] L
@  Useroutput uouT3 | ]
@  Useroutput uouT4 | ] =
@  Useroutput uouTs [ | L
@  Useroutput UouTh | ] L
@®  Useroutput uouTr | | O
@  Useroutput uouTs ] &
@  Useroutput uouTs ] O
@  Useroutput uouT10 | ] L
S;IFT Prey Next Jump To D;;”a”f ONIOFF Aux

www.densorobotics.com



! Operation check

The controller input is assigned to the output variable on the PLC side every 1byte from [I0512].

) 4

AN

- @/

/O Interface [SeftPLC]

System/User input of controller <

EMG

...............é

Alloc Mode

: System input
System input
System input
System input
System input

System input

VMB-2515
4 out

Standard

MNetwork

Step stop (all tasks

—<Reserved=
Instantaneus stop (;
Strobe signal

Interruption skip

Command data are:

System input
System input
System input
System input
System input
System input
System input

System input

Data area 1 bit 0 (8
Data area 1 bit 1 (8l
Data area 1 bit 2 (8l
Data area 1 bit 3 (8l
Data area 1 bit 4 (8l
Data area 1 bit 5 (8
Data area 1 bit 6 (3l
(

Data area 1 bit 7 (8l

=

* @

TwinCATData.PLC.GVL

547 & H

IRobot_IN ARRAY [0..31] OFB...

IRobot_OUT ARRAY [0..31] OF B...
IRobot_0UT[0] BYTE 2%00000101
IRobot_OUT[1] BYTE 2200000000

@ 'Robot_OUT[2] BYTE 2%00000000

@ 'Robot_ouT(3] BYTE 200000000

@ Robot_0UT[4] BYTE 2200000000

@ Robot_oUT[S] BYTE 2%00000000

@ 'Robot_ouT(s] BYTE 2200000000

@ 'Robot_ouT[7] BYTE 2200000000

@ 'Robot_ouT(8] BYTE 2%00000000

@ 'Robot_ouT([9] BYTE 2200000000

@ Robot_ouT[10] BYTE 2#00000000

@ 'Robot_ouT[11] BYTE 2200000000

@ 'Robot_0UT[12] BYTE 2200000000

@ Robot_oUT[13] BYTE 2200000000

@ 'Robot_OUT[14] BYTE 2200000000

@ 'Robot_ouT([15] BYTE #00000000

@ 'Robot_oUT[16] BYTE £00000000

@ Robot_OUT[17] BYTE 2200000000

@ 'Robot_oUT[18] BYTE 2#00000000

@ 'Robot_OUT[19] BYTE 2%00000000

&& IRnhnt O1ITT201 RYTF £00nNNNNN
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R PLC output
g (IRobot_OUT)



! Operation check

The controller output is assigned to the input variable on the PLC side every 1byte from [IO768].

EMG e Log
o, VIMB-2515
ﬁ’ — (il ’ / ®AUTOEN ® EMsw  MLOK -

I/O Interface [SoftPLC] Allec Mode Standard Metwork

| Status

Type

@  User output = 717 E B
= @ IRobot_IN ARRAY [0..31] OF B...
@  Useroutput @ 'Robot_IN[D] BYTE 201110000
@ Useroutput @ Robot_IN[1] BYTE 2200000000
0| @ Robot_IN[2] BYTE 2200000000
@  User output @ Robot_IN[3] BYTE 2#00000000
2
@ User output @ Robot_IN[4] BYTE 200000000
@ Robot_IN[5] BYTE 2200000000
@  User output IRabot_IN[6] BYTE 2200000000
—
@ Useroutput IRobot_IN[7] BYTE 200000000
IRabot_IN[5] BYTE 201001011
. User output IRobaot_IM[9] BYTE 2#00000000
& [Robot_IN[10 200000000
@  User output @ IRobot_IN[10] iz
i@ 'Robot_IN[11] BYTE 2200000000
. User output “ IRobot_IN[12] BYTE 200000000
IRebot_IN[13 #00000000
@  User output @ —IN[13] ki
al @ IRobot_IN[14] BYTE 200000000
. User output ﬂ IRobot_IN[15] BYTE 2#00000000
IRebot_IN[16 BYTE 200000000
@  Useroutput @ _INL16]
@ Robot_IN[17] BYTE 2200000000
. User output ﬂ IRobot_IN[18] BYTE 2#00000000
IRobot_IN[19] BYTE 200000000
@  User output -
@ 'Robot IN[20] BYTE 200000000
@ IRobot_IN[21] BYTE 2200000000
&8 [Robot INT22] BYTE 2200000000

System/User output of R PLC input

hl >

controller (IRobot_IN)
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