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1 Introduction

This white paper shows how a CX2020 Windows CE TwinCAT 3.1 controller acts as an Ethernet/IP
Master to a Yamaha RCX340 controller.

2  System Block Diagram

Devell:?gment Target
DHCP CX2020

TwinCAT 3.1 X2 = LOSPPO'T
40224
TwinCAT 3.1
=%

Windows/ e e . | O0D

Master EIP
CX2020
X1 - Bottom Port

192.168.1.100

BECKHOFF

Slave EIP
RCX340
Option Card EIP
192.168.1.30
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3 Connecting to Target CX2020

Start a new TwinCAT 3.1 project and connect your local PC to the target system.

Dd Yamaha-RCX340 - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS  SCOPE
- |?ﬁ"':'i:l"’ﬂd"'| - '|Pﬁ'~ttach---' E

E # @| )] "_| <l ocal> - ; |

| <Local>
CX-253DBE (5.37.61.1901.1)

Solution Explorer Choose Target System...
& o-a| & =
Search Selution Explorer (Ctrl+;) P~

faJ Solution "Yamaha-RCX340' (1 project)
4 ol Yamaha-RCX340
b @l SYSTEM
MOTION
PLC
| SAFETY
E C++
b vo
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Add a new route, pick your network card you have connected to the CX controller. In my case, | am using

the Realtek USB dongle as my network to develop the CX2020.

[ Enter Host Marme £ [P ]

Refresh Status ﬁ Broadcast Search ]

L~

Host Marme Connected  Address AMS Metld TwinCaT

Yerzion

Comment

/

Select Adapter(s)

[#]Realtek USB GbE Family Controller #2 159,254.49,29 255,255.0.0
[]Intel{R) Ethernet Connection 12174M  192.168,1.205 255,255,255,0
[7]Dell Wireless 1506 802, 11bfa/n (2.4GHz) 10.1.10,34 255.0.0.0

LI

Raute M

Azt et

Transpor

Address |

@ Host Mame

0 1P Address

Connection Timeaut (s]: 5

tdax Fragment Size [(kByte): 0O

Add Route

[ Enter Host Mame / IF; l |

Refresh Status

Host Mame

[C+-2530BE
PHD232

05 Version

i CE [7.0]
Windows 7

TwinCAT Comment

3.1.4022
3.1.4022

AMS Netld

5.37.61.1901.1
17222101311

Connected  Address

# 1639.254.88.47
169.254.49.29

o

Route Mame [T arget]:

AmzMetld:
Transport Type:

Address Info:

@ Host Name

Route Marme [Remate]: PHDZ58

Target Route FRemote Foute

) Mane
@) Static

) Temparary

() Project
@ Static

) Temporary

[TcPUP

) IP Address

Connection Timeaut []: 7

Max Fragment Size [(kBwte]: 0

Add Foute
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Once you are connected, you should see the name of the target controller and see this toolbar.

M Yarmaha-RCXE40 - Microsoft Visual Studio (Administrataor)
FILE EDIT VIEW  PROJECT BUILD DEBUG  TWIMNCAT 1

{0-0 | B-O-& W - -] »
ter BB | @7 ||cx2s308E - L

E:: [Efm s | Mae @ T Aoh =™ A m nm rﬁ| Inpl Ihapd 7 7 77 _r T

Solution Explorer
&4 | -0 & =
Search Solution Explorer (Ctrl+;)

fa] Solution "Yamaha-RCX340' (1 project)
4 | Yamaha-RCX340

b @ SYSTEM
MOTION If you see this tool
PLC bar, you are remotely
| SAFETY connected to Target
B C++ Beckhoff System.

b & vo
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4 Add New Item — Ethernet/IP Master
Right click on devices under 1/0 and select the Ethernet/IP Scanner option.

Dd Yamaha-RCX340 - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
fo-o|B-o-2 6| - | p Attach.. - Release ~| | TwinCAT RT (x86)

| @ . | [cx-253D8E - | | |

Solution Explorer
& o-al s =

Search Solution Explorer (Ctrl+:) Add an Ethernet/IP Scanner
73] Selution 'Yamaha-RCX340' 1 project) _"Rignt Click”
4 ol Yamaha-RCX340 Add New ltem
b @l SYSTEM
MOTION
PLC
[ SAFETY Insert Device

Type: [#-75= EtherCaT Ok
EF Ethernet
5 Profibus DP

wge Profinet
il CAMopen
H-mge DeviceNet

ﬁﬁ Mappings

= nrier

-2+ EtherNet/IP Scanner [ELBESZ)
-=z= CCAT EIP Adapher[Slave)

= CCAT EIP ScannerMaster) Target Type

w-fff SERCOS interface ) FConly
#4110 Beckhoff Lightbus .

[+-=~m® LISE © Gtonk
-ERE BACHet () B only
[#-peet Beckhoff Hardware Al
[j---’fﬁk. Miscellaneous )

MName: Device 1
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Double click the newly created device to open up the properties and the tabs. | recommend to change the
name of the scanner card to something meaningful. I choose “EIP Master”

w Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BULD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

o |B-o-AEE| X9 - -] » Attach. - [Release | | TwinCAT RT (x@6)
B|E?AC|[®k[ommee -|.E | | | e
| WAE 5 47 1 4 11 L RET | | P i =

Solution Explorer AR I ‘Yamaha-RCX340 & X

fa | ©-a | |- [l General | Adapter | Ethertiet/IP | Sync Task | Settings | Explicit Msg | Diag History | DPRAM (Online) |
Search Solution Explorer (Ctrl+;) P~ _
Name: Device 1(TC3 EIP Scanner)| Id: 1
] Solution "Yamaha-RCX340' (1 project)
4l Yamaha-RCX340 Object Id: 03010010
4 ﬂ SYSTEM Type: EtherNet/IP Scanner
Comment:
| SAFETY
[fed c++
4 /0
Fl "% Devices
P == Devicel (TC3 EIP Scanner) [ Disabled Create symbols [

&7 Mappings

Double click to Edit
change name to something
meanful:

- EIP Master -

w ‘Yarmnaha-RCX340 - Microsoft Visual Studic (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

-o|B-o-2EHE| Y] S| » Atach. - [Release || TwinCAT RT (86)
|| o | @S | ox-as3ee -.E

-
| VA o L1 L1 iy {RET | | F 4t =

Solution Explorer

& o-a| &= General | Adapter | EtherNet/IP | Sync Task | Settings | Bxplicit Msg | Diag History | DPRAM (Online
Search Solution Explorer (Ctrl+;) P~ :
Id:

Name: EIP Master
T4l Solution "Yamaha-RCX340' (1 project)
4 o Yamaha-RCX340
bl SYSTEM Type: EtherNet/IP Scanner
MOTION
il PLC
5| SAFETY
E C++
4 Vo
4 L Devices
:1 = E[p_ Master [ Disabled Create symbols [
) Mappings

Object Id: 03010010

Comment: |
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Click on the adapter tab under “EIP Master”. Next we need to tell the target which CATS5 jack is going to
be configured for the EIP Scanner port. In this case, it’s import to be already connected to the target.
Because we are, click on search and now two network cards appear. One is called X1 and the other is
called X2. You’ll need to look at the target controller to figure out which is which. In my case X2 was the
top port and X1 was the bottom port. Since | am developing and connected to the target on the top port, |
want to setup the EIP Scanner / Master on the bottom port so | am going to select the X1 port.

Dq Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

SO |B-m- N9 | » Atach. - [Release || TwinCAT RT ¢:86) -|| A
vae | @2 | [oxsmee  -[od | | \ | <k

Solution Explorer

G| o-a| & - [ General | Adapter | EtherNet/IP [ Sync Task [ Settings | Explicit Msg [ Diag History | DPRAM {Online} |
Search Solution Explerer (Ctrl+;) P~

fa] Solution 'Yamaha-RCX340' (1 project)
4 ol Yamaha-RCX340

@ Network
@ pel ©) DPRAM

b &j SYSTEM Description
MOTION Device Name
PLC
5 surery
E Cet MAC Address 00 00 00 00 00 00 Compatible Devices. ..
a tle] e
4 4% Devices IP Address: 0.0.0.0{0.0.0.0)
b ==~ EIP Master [ Promiscuay ﬂ‘
ﬁ: Mappings [ Virtual De Device Found At
© Adopter Reference S —
1| [PCAToa2582
@ Unused

TIP: You must be connected to the | =
TARGET Beckhoff controller first. A
Select the hardware that will be used
as the EIP Master, inthis case, we will
be selecting the bottom "X 1" Port on
the CX2020 as the EIP Master Help
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Since | already change the IP on X1 on the target CX2020 to a fixed IP address, then it already pulled in
the IP address of this port and filled in the information.

vemsneroc -

| General | Adapter | EtherNet/IP | Sync Task | Settings | Explict Msg | Diag History | DPRAM (Online) |

(@ Network Adapter
@ 05 (NDIS) I PCl () DPRAM
Description: PCINTcl8254x1
Device Mame: PCINTCIS254%1
MAC Address: 00010525 3d be Compatible Devices...
IP Address: 192.168.1.100 {255.255.255.0)
[7] Promiscuous Mode {use with Wireshark only)
[ Wirtual Device Names
() Adapter Reference
Adapter:
Freerun Cycle ims): 4 z

Vemsnerocn - IR

| General | Adapter | EtherNet/IP | Sync Task | Settings | Explict Msg | Diag History | DPRAM {Online) |

Master Settings

Index

+- Fa000

= FO00:0
F500:01
F500:03
F500:04
F300:05
F300:06
F500:07
F500:08
F500:20
F500:21
F300:22
F5300:23
F500:24
F300:25
F300:26
F500:27
F300:28
F300:29
F500:2A
F300:28

Mame

Master Settings
Master Info
Mumber

Product Mame
Device Type
Vendor 1D
Product Code
Revision

Serial Number
MALC Address

IP Address
Metwork Mash
Gateway Address
DHCP Max Retries

ToOoan T
|

T i you have afready set

T the IP on "X1" port of

the CX2020 double
check it here.

P

Flags
M RO

Valus
>43<
>43<
<0001 (1)

Q0DOC (12)
xDDEC (108)
18839 (6281)

31

QxBE3D2505 (-1103289083)
020105 25 3D BE
52.168.1.100
255 255 255.0
192.168.1.1

1]

128

TRUE

300 Seconds

1

FALSE

FALSE

<0000 (0)
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If you have not set the IP address on the CX2020 “X1” port do so here. You can either connect a monitor,
keyboard and mouse direct to the CX2020 or you can use a tool called Remote Display for Windows CE.
(However | discovered that remote access was turned off, | had to have help from Beckhoff to enable this
in the windows registery.)

ftp://ftp.beckhoff.com/software/embPC-Control/CE/Solutions/RemoteDisplay/

'

® | Remote Display Control for Windows CE

File Zoom Tools Help

L.

Connect

Hostname: |163.264.88.47
Password:

ak. | Cancel |

Use Remate Display for
Windows CE or connect
a maonitor, keyboard and
mouse to CX2020
controller.

B | CX-253DBE

File Zoom Tools Help

@ StartMan

‘= Run...

Rt

Y start

B E c KHO F F New Automation Technology

ADDRESS for "X1"
/ port

[3 Contral Panel e

Go to the control panel
to setthe IP
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Click on Network and Dial-Up to change the IP address of X1 network port.

' CX-253DBE = | B e
File Zoom Tools Help
File View b4
Z £ i
0 2 L & 8 P = D
wr e L} - =
Certificates X DatefTime Dialing Display Input Panel  Internet Keyboard Mouse
Configura... Options
2 B & 4 5 % © 0 ¥
o 3 L))
Crerier Passweord PC Powwvat Regional Remove Storage Stylus Syefem Terminal
Connection Settings  Programs  Manager Server Clie...
ups wolurne &
Configration  Sounds
Goto Network and Dial-Up
Connections
7 CX-253DBE o B S
File Zoom Toels Help
‘ File Edit View Advanced | El ol =l= LYaRR
7
(e (L .
Make Mew PCI- PCI- ;
Comrection  TCIS254¥1 _TCIS254%2 Right click
go to Properties
Set your IP address
restart the CX2020
controller
‘PCIVTCIS2Zo4K 1" Settings
TP Address | Mame Servers
AN TP address can be O Ohitain an IP address via DHCP
automatically assigned to this o
computer,  If your netwark Ep an IP address:
does not automatically assign §
IP addresses, ask your network [P fddcress: L 8y, 1 100
administrator for an address, Subnet Mask: 255 255 255, 0
and then type it in the space -
provided, Default Gateway: 192,168, 1 . 1
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5 Add New Item — Ethernet/IP Slave
Once the scanner or master is setup, we are ready to add all of our slave EIP devices now.

DQ Yamaha-RCX340 - Microsoft Visual Studie (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

-o|B-o- R X2 | p Atach. - |Release  ~| | TwinCAT RT (86) A
< 0| @ %, | [cx-2530BE -]l F | | | & 12 i |
<1 F] L] il L1 LIty {RET | | a1 -

Soluticn Explorer M Bl Yamaha-RCX340 & X

Gl eo-a| » - General | Adapter | BtherlNet/IP | Sync Task | Settings | Bxplict Msg | Diag History | DPRAM (Oniine) |

Search Selution Explorer (Ctrl+;)

Name: EIP Master id: 1
R Solution 'Yarnaha-RCX340' (1 project)
4 “a Yamaha-RCX340 Object Id: Q03010010
P ﬂ SYSTEM Type: EtherMet/IP Scanner

MOTION
o PLC
SAFETY
E C++

1o s‘e\rt Box
4 4:?: Devices

4 2 EFIP Master Typ

Beckhoff - BK.3055 [ProdCode: 9055, Rew: 1.2, Cat: BKS05E, Prod

: EESY Beckhoff Automation GmbH Ok

+0 X :
+ HP Master-Image ] Beckholf - BKI1D5 [ProdCode: 3105, Rev: 1.2, Cat: BKS105, Prad
4 Inputs B0 Beckholf - 1L2301-8905 [PradCode: 905, Rew: 1.2, Cat: ILBS0S, Fr
b [ Outputs 5| TC EtheMet/P Slave [ProdCods: 32766, Rew: 1.1, Cat ELEES2-0

B 107 EtherMet/IP Slave [FrodCade: B280, Rev: 211, Cat T5E280,  Multiple:
22 TC3 EtherNet/IP Slave [ProdCode: 6280, Rew: 3.1, Cat TFE280.F 1 =
Mizcellaneous

&7, Mappings

c Eth

8% Producer Object List

Right click:
"Add new item"




YRG

ROBOTICS Page 15 Rev 1.0 — February 21, 2018
Yamaha RCX340 Ethernet/IP to Beckhoff CX2020 TwinCAT 3.1 Controller

Same as before, it’s handy to rename each of your slaves.

| Wik < ] /] 11 LiLy RET | | 4 + B
Solution Explerer Yamaha-RCX340 + X
far | o-g &= General | Settings
Search Selution Explorer (Ctrl+;)
Name: . Box 1 (EtherNet/IP Slave (generic) - No [P Address d: 1
] Solution 'Yaraha-RCX340" (1 project)
4 “a Yamaha-RCX340 Obiject Id: 03020001
4 ﬂ SYSTEM Type: Generic EtherNet/IP Slave
= MOTION
o PLC Comment: <INFO= ~
SAFETY </INFO
<EDS>
4 =@vo <EDS> .
4 '”‘f'g Devices
4= Ef Master [7] Disabled Create symbols
28 EIP Master-Image
4 Inputs
b [l Outputs
4 . Box1 (EtherNet/IP Slave (generic)) - No IP Address
4 Inputs
b [ Outputs

& Mappings
| ERRn Double Click and edit
name to something
meanful:
-RCX 340 -

Yamaha-RCx340 +=
General | Settings

MName: RCX340 4 1
Object Id: (3020001
Type: Generic BtherMet/IP Slave
Comment: <INFO:= a
</INFO=
<ED5:
</EDS3

[ Disabled Create symbaols
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Under Settings, we will need to set the IP address of the slaves. In this example, we have already setup the
slave IP address to 192.168.1.30 to the Yamaha RCX340 controller which is controlling an YK400XR
SCARA robot.

Sl Yamaha-RCX340 + X

setnas

Solution Explorer

@ e-a &=

Search Selution Explorer (Ctrl+:) P~ St Settings \
] Solution "Yamaha-RCX340' (1 project) nd N q va
4 ol Yamaha-RCX340 neee =me ags g

b ﬂ SYSTEM 2 m:ﬂ Remote Node SettifyayBox 1) M RO >43 <
MOTION 8 8000:01  Slave Mumber M RO 0007 (1)
PLC 8000:21  IP Address M RW 0.0.0.0
SAFETY
m C++

4 o
4 "L Devices Enter the Yamaha RCX340

slave target IP address. In

this case, we have already
set the IP inthe robot

controller to 192.168.1.30

4 == FIP Master
2B EIP Master-Image
4 Inputs
b [ Outputs
i 2 RCGH
I Inputs
b [ Outputs
&7 Mappings

Yamaha-RCx340 += X

Settings

Slave Settings
Index Mame Flags Value
=1 3000:0 Remote Mode Settings (Box 1) M RO > 43 <
2000:01  Slave Number M RO 0001 (1)

IP Address 192.168.1.30
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6 Add I/O Connections to RCX340 Slave
Once the slaves are in the scan list of the master, we are now ready to add I/O connections without an
EDS file. For an RCX340 controller the 1/0 connections are:

CONFIG: Instance 1 : 0 bytes
INPUT: Instance 100 : 24 words or 48 bytes
OUTPUT: Instance 150: 24 words or 48 bytes

w Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
ieo-o|B-o-2 A9 -9 | p Atach. - | Release -| [TwinCAT RT (6) -] 2

-l | | @ . | [cx-253D8E 1.8 | | |
|

Solution Explorer
& o-a| &= [General | Settings
Search Solution Explorer (Ctrl+;) P - Slave Settings
] Solution "Yamaha-RCX340' (1 project)
P “a Vamaha-RCX340 Index Name Flags Value
b ﬂ SYSTEM —|-- 8000:0 Remicte Node Settings (Box 1) M RO >43 <
MOTION 8000:01  Slave Number MRO 0001 (1)
PLC 8000:21  IP Address MRW 152.168.1.30
[} SAFETY
E C++
4 Vo
4 "L Devices
4 == EIP Master
"E EIP Master-Image
3 Inputs
b [ Outputs
4 . RCXG40 )
b Inputs Append IO Connection 4 Default (without eds)
b [ Outputs Append Consumer Connection
&% Mappings Load from EDS File
Change IP Address
Save RCX340 As...
7 Add Bdsting Item... Shift+Alt+A
Insert Existing Item...
X Remove Del
u] Copy Ctrl+C
# Cut Ctrl+X
Paste Ctrl+V
Paste with Links
e Independent Project File
= Disable
ChangeId...
W
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In the Allen Bradley world, it would have looked like this:

Type: ETHERMET-MODULE Generic Ethernet Module
Yendaor: Allen-Bradley
Parent: EMMaster

MName: |Hobot1

— Caonnection Parameters

Azzembly )
Instance: Size:

Input: 100 [24 = (16biy

Ouput:  |150 |24 = ebif
=1

Description:  [pwORD Aligred) (16-Bits)

Comm Format; I Diata - INT
Address / Host Mame
& |P Address: | 192 168 . 1 . 30 Status Input: | |

i~ Host Name: I Statuz Output; I
¥ Dpen Module Properties lTl Cancel | Help

-
-
a
-

Configuration: |1 Iq = [Ebit
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Like before, rename the 1/0 connection. In this case | named mine 1/0 Mappings

w Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

ie-0|B-a-a %9 | p Attach. - |Release - | | TwinCAT RT (:86)
faE 2N O @E [ [cx2moee -] | |
| VAR 5] i LT il 11 Ly {RET | Fogt =

Solution Explorer Yamaha-RCX340 + X

o | o-a ‘ |- General | Settings

Search Solution Explorer (Ctrl+;) B ——
MName: onnection 1 (InputOutput) 1
3] Selution 'Yamaha-RCX340' (1 project)
4 gl Yamaha-RCX340
P [l SvSTEM Type: 10 Connection
Comme:
4 [Fvo
d *f'g Devices
4= f[.p Master Disabled Create symbals
- EIP Master-Image
3 Inputs
[ Outputs
4 47 RCX30
|3 Inputs
Change Name to
b [ Outputs ' thi - |
b B1 Connection 1 (Input/Output) something meaningfu
&7 Mappings

vamehe-roc40 = < [
General | Settings

Mame: /0 Mappings| Id: 1
Type: 12 Connection
Comment:

Dizabled Create symbols
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Under the “I/O Mapping” settings we need to define our instance numbers. Config, Input and Output.

ﬂ Yamaha-RCX340 - Microsoft Visual Studie (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWIMSAFE PLC TOOLS SCOPE  WINDOW  HELP

co|lB-a-REE XA 9-C -] » Atach. - [Release =] | TwinCAT RT () -] A
1 0 Cam— | | PIEES
| - b O 11 1% L1 = e ] | ey -

Yamaha-RCX340 + X
General | Settings

Connection
Default Connection {without eds)

Solution Explorer
@ o-a &=
Search Selution Explorer (Ctrl+;)

fa] Solution "Yamaha-RCX340' (1 project)
4 . Yamaha-RCX340
b (@l SYSTEM

General

Transport Trigger Cyclic - Timeout Muttiplier 4 -
Corfig Instance 1 Conrfig Size o Add Corfig

4 F1vo
4 L Devices ] ot 0
4 === EP Master

+B EIP Master-Image

I Inputs

b Outputs Inputs { Data Length: O Byte ) Outputs [ Data Length: 0 Byte )

4 47 RCKG40 Connection Point 0 [T Run/idle Connection Point 0 Run/Idle
I Inputs
I B Outputs Cycle Time Muttiplier 10 Cycle Time Mutiplier 10

b B /O Mappings
&7 Mappings

Priority Scheduled - Priarity Scheduled -

Set ConfigInstance
1 and 0 bytes

D |

w ‘Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

- | B-o-ARP| XA -S| b atuch. - [Release -] [TwinCAT RT (5] 1 A
LR e — | | EECEE
| Ak =3 i 1] 11 L RET | R 1 =

Solution Explorer

Gﬁ| o-a| &= General | Settings

Search Selution Explorer (Ctrl+;)

] Solution "Yamaha-RCX340' (1 project) Connection
4 “a Yamaha-RCX340 Default Connection {without eds)
b (@l SYSTEM
MOTION General
PLC
5 sareTY Trenspot Trgger Timeout Mtler
E C++
M Vo Corfig Instance 1 Corfig Size ]
4 %L Devices Port 0 Slot 0

4 == EIP Master
B EIP Master-Image

-4 Inputs

b W Outputs Inpute { Data Length: O Byte ) Outputs { Data Length: 0 Byte )

4 4P RCX340 Connection Point 100 [7] Run/ldie Cornection Poirt 150 Run/Idle
P Inputs —
b [ Outputs Cycle Time Muttipiier 10 Cycle Time Mutiplier 10

5 2 lI Y0 Mappings Transport Type Transport Type
@ Mappings
Priority Scheduled hd Priority Scheduled -

Set Input / Output
Instance (100 and 150}
size will be later.
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Mapping the RCX340 1/0
In order to map the I/O to the RCX340, it will be helpful to understand the robot’s memory map. Below is
an example of the memory. As you can see the first 16 registers are WORDS (SOW/SIW), the next 16
registers are actually bit flags in BYTE format. The Beckhoff controller can be configured anyway you
like. For this example, we will map 16 variables as WORDS and 16 variables at BYTES. This should give
us 24 WORDS total or 48 BYTES. If you choose, you can map 48 variables as BYTES, it does not matter
to the robot controller. Set it up the best way for you in programming.
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8 BITS (0-7) =1 BYTE (SI/SO), 2 BYTES = 1 WORD (SIW/SOW), 2 WORDS = DOUBLE WORD

(SID/SOD)
Serial output Serial input
(Robot controller — Master module) (Master module — Robot controller)
Robot controller Master module Robot controller Master module
Port number Address Port number Address

sow(o)" m sIw(o)" n

sow(1)" m+2 SIW(1)" n+2

SOW(2) m+ 4 SIW(2) n+4
sS0D(2) SID(2)

SOW(3) m+ 6 SIW(3) n+6

SOW(4) m+8 SIw(4) n+8
SoD(4) SID(4)

SOW(5) m+ 10 SIW(5) n+10

SOW(5) m+12 SIW(E) n+12
SOD(6) SID(6)

SOW(7) m+14 SIW(7) n+14

SOW(8) m+ 16 SIW(8) n+16
SOD(8) SID(8)

SOW(9) m+ 18 SIW(9) n+18

SOW(10) m+ 20 SIW(10) n+20
SOD(10) SID(10)

SOW(11) m+ 22 SIW(11) n+22

SOW(12) m+ 24 SIw(12) n+ 24
soD(12) sID(12)

SOW(13) m+ 26 SIW(13) n+ 26

SOW(14) m+ 28 SIW(14) n+28
S0OD(14) SID(14)

SOW(15) m + 30 SIW(15) n+30
sS00(7~0) * m + 32 7~0 sIo(7~0) * n+ 32 7~0
S01(7~0) m + 33 7~0 SI(7~0) 2 n+33 7~0
502(7~0) m + 34 7~0 SI2(7~0) n+ 34 7~0
S03(7~0) m + 35 7~0 S13(7~0) n+ 35 7~0
S04(7~0) m + 38 7~0 S14(7~0) n+ 36 7~0
SO5(7~0) m + 37 7~0 SI5(7~0) n+37 7~0
S06(7~0) m + 38 7~0 SI6(7~0) n+38 7~0
SO7(7~0) m + 39 7~0 SI7(7~0) n+ 39 7~0
S010(7~0) m + 40 7~0 SI10(7~0) n+ 40 7~0
S011(7~0) m + 41 7~0 SI11(7~0) n+ 41 7~0
5012(7~0) m + 42 7~0 Si12(7~0) n+ 42 7~0
S013(7~0) m + 43 7~0 SI13(7~0) n+ 43 7~0
5014(7~0) m + 44 7~0 S114(7~0) n+ 44 7~0
SO15(7~0) m + 45 7~0 SI15(7~0) n+ 45 7~0
Reserved area. * m + 46 7-0 Reserved area. n+ 46 7~0
Reserved area. * m + 47 7-0 Reserved area. n+ 47 7~0
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We are now ready to create the mapping. Create the first 16 variables as WORDS.

Dd ‘Yamaha-RCX340 - Microseft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

o8-t E Q-

| -wn <3 e oo an an % 0o ol BFEFEF > @ oee | o BB A

Solution Explorer MW ‘Yamaha-RCG40 & X

far | - & = MName Online Type Size =Addr.. In/Out UserID
Search Solution Explorer (Ctrl+;)
%1 Solution "Yamaha-RCX340' (1 project) Map the first 16 varibles
4 7 Yamaha-RCX340 as WORDS these will
b [ sysTEM be (SOW) onthe robot
MOTION Remember: Inputs in the
pLC PLC are Qutputs on the
SAFETY Robot.
m C++
= =
“ vo . Insert Variable
4 %L Devices
4 & HP Master General i ]
A% EIP Master-Image N Var§ Mulipl: 15 |2 -
ame: - il
b Outputs Start Address: Byte: O = B =
4 47 RCX340 [T Shaw &l
3 Inputs
b [ Outputs Data Size Name Space
4 [ VO Mappings
[T ODWORD 4
@ Outputs WwORD 4
= Mappings LwORD 8
Search Type: word [Cleate Amay Type... ] [Create Sting T_l,lpe...]

—————————————————————————————————————————————

p Attach.. - Release -| [ TwinCAT RT 6) -|| 2 [

B8 2 % 0| k| [cxzsom 7. | | =0 ® ol

Link
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Create 16 variables as BYTES per the Yamaha mapping table above.

Dq Yamaha-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

- X a9 - p Atach. - Release ~| | TwinCAT RT (:6) 3
| G . | [cx-25308E | | | | & ¢
i 1 1 RET | F St =
Selution Explorer Yamaha-RCX340 + X
Gj| ©- E|=||| S - MName Online Type Size =Addr..  In/Out  User]
Search Solutien Explorer (Ctrl+;) Fl Vars WORD 20 20 Input 0
#l Var6 WORD 20 4.0 Input 0
R Solution "'Yamaha-RCX340' (1 project) . Ua'? WORD S0 co I”p”t )
4 7] Yamaha-RCx340 - ' ' ney
b .ﬂ SYSTEM Varg WORD 20 8.0 Input 0
#l Var9 WORD 20 10.0 Input 0
#1 Varl0 WORD 20 120 Input 0
#l Varll WORD 20 14.0 Input 0
#l Varl2 WORD 20 16.0 Input 0
#l Varl3 WORD 20 18.0 Input 0
Pl Devi #l Varl4 WORD 20 20,0 Input 0
*% Devices Map the next 16 P
4 == EIP Master # Varls varibles as BYTES WORD 20 22,0 Input 0
+0
EIP Master-I * - ! .
* aster-Image Varl6 these will be (SO) on WORD 2.0 24.0 Input 0
4 Inputs #1 Var17 the robot WORD 20 260 Input 0
P !? Outputs #Var18 | Remember Inputs inthe | WORD 20 28.0 Input 0
4 4 RCGAD #Varld | PLC are Outputs onthe | WORD 0 300 Input 0
b D Inputs #1 Var 20 Robot WORD 20 320 Input 0
b Outputs )
4[] I/0 Mappings . "
Insert Variable
L2 Mame: War 21 Multiple:
:
5 Stat Address:  Byter 34 = Eit:
[T Shiow Al
+
-
& [ Size Mame Space
# _
-
s
+
-
s
P
F3
B Outputs
&7, Mappings
Search Type: byte r Create Amay Type...] ’Create String Type...
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We should have 16 WORDS and 16 BYTES created under the Input connection.

w Yamaha-RCX340 - Microsoft Visual Studic (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
i0-0|B-o-% X @]9 | » Attach. - |Release -| | TwinCAT RT (:36)

B < (|| 5. | [ cx-253D8E . | |
2 | Ll =] I LT T L1 LIy RET | | IRy —
Solution Explorer AR B ‘Yamaha-RCG40 + X

@& o-a &= Variable | Fiags | Online

Search Solution Explorer (Ctrl+;)
Name: Var 21
4 == EIP Master

+8 EIP Master-Image Type: BYTE
4 Inputs Group: Inputs Sz 10
b Outputs
4 47 RCH340 Address:
[ Inputs -
b B Outputs
4[] 10 Mappings Comment:
4 Inputs
Var5
Varé

34 (c22) User ID: a

Var7

Varg
Var9
Varld ADS Info: Port: 11, IGrp: 23040010, I0ffs: (xB0000022, Len: 1
Varll
Varl2
Varl3 Full Name: TID™EIP Master "RCX340™1/0 Mappings "Inputs “Var 21
Varl4
Varls

Var 1o
Varl7
Varl&
Varl9
Var 20

#| Var22

#| Var23

#1 Var24

#1 Var2s

#1 Var 26

#1 Var27

#1 Var28

#1 Var29

#1 Var30

#1 Var3l

#| Var32

#1 Var33

#| Var34

% Var3s nipnt
# Var36 Show output from: |Build '| | |
Outputs
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Do the same for the outputs.

w Yamaha-RCH340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
i0-0|B-o-& f YT -] Atach. - |Release ~| | TwinCAT RT (:86)

H|E 2 X E| @5 | [cx2s308E -] | |

Solution Explorer
@& o-F| &=
Search Solution Explorer (Ctrl+;) P~

Variable | Fags | Online

Name: Var 53

4 == EIP Master -~
+B EIp Master-Image
[ Inputs
b [ Outputs
4 47 ROX340
[ Inputs
b [ Outputs
4[] 1/0OMappings
[ Inputs
4 W Outputs
- Var 37
- Var 38
- Var 39
- Var 40
- Vardl
- Vard2
- Vard3
- Var 44
- Vard5
- Vard6
- Vard7
- Var 48
- Vard49
- Var 50
- Var 51
- Var 52
- Var 54
- Var 55
- Var 56
- Var 57
- Var 58
- Var 59
- Var 60
- Var 61
- Var 62
- Var 63
- Var 64
- Var b5
- Var 66
- Var 67
- Var 68

Type: BYTE

Group: Outputs Size: 1.0
Address: 34 (b22) User 1D: 0
Linked ta...

Comment:

ADS Irfo: Port: 11, 1Gmp: Bx3040010, 10ffs: (81000022, Len: 1

Full Mame: TIDEIP Master"RCX340™/0 Mappings “Outputs™Var 53

Map the same on the
Output side. (16 words
and 16 bytes)
Remember: Outputs in
the PLC are Inputs on
the Robot. (SIW and SI)

Output

Show output from: |Build '| | |
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Now it is recommended to rename the variable to match the names on the robot side. Below I have put a
side-by-side so you can see how to rename each variable. Or you can just download the sample provided.

w Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)

Serial output

FLE EDT VEW PROKCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP (Robot controller — Master module)
: |B-o-2uE[%aal?- ¢ | .- Release  -||TwinCATRT (:86) Robot controller Master module
B A |, | [ox2samee -] < [man \ \ Port number Address
| | | : sow(0)" m
d BB Varmshs-Beckoff-AP-ROGH + X [RBINEIE] 0 sow(1)" m+2
Nl o ETM b= m soD@) SOW(2) m+4
Search Solution Explorer (Ctrl+:) P~ SOW(3) m+6
- Name SO
EIP Master-Image o - SOW(4) m+8
b Inputs Type: VioRD S0D(4) SOW(5 10
b 1 Outputs G nputs Ste 20 (%) m
4 5 ROXH0 - VKAODKR SOW(B) m+ 12
b Touts Addess 200 User D 0 S50D(6)
) ‘Oim SOW(7) m+ 14
4 1170Negping Rabot1_GibalsnSOWD . PeTask Inputs . MAIN Istance . MAIN SOW(8) mei6
4 Iﬂp::;wm] Commert; Robot Output to PLC Input - Reserved Status - SOD(B) SOW(Q} m+18
]
SOW(10 m + 20
F oW SOD(10) (10)
21 50n) SOW(11) m+ 22
1 5OWE) Sow(12) 24
m +
1 50wt . S0D(12) {
5 0N SOW(13) m + 26
1 50w ADS ko Por: 11, 1Gip: (3040010, I0fs: (x80000002, Len: 2 SOW(14) m + 28
) SoW) SOD(14)
5 SoWE) SOW(15) m +30
# SOWE) FulName: ~ TIDEIP Master"RCX340 - YKA00XR"1/0 Mapping “Inputs "SOW(D) 500(7~0) 2 m+ 32 7~0
SOW(L0) -
i sow) S01(7~0) m+ 33 7~0
1 50WL2) S02(7~0) m + 34 7~0
2 50W(3)
5 owg 503(7-0) m + 35 7~0
2 S0W(s) ConsderR el 504(7~0) m + 36 7-0
5 5000-7) onsider Renaming the ~ -
£ 5010) points to match the rabot 805(7~0) m + 37 70
#0207} mapping. S06(7~0) m + 38 7~0
1 SO30-) S07(7~0) m + 39 7~0
5 S040-T)
¥ 5050) SO10(7~0) m + 40 7~0
1 5060) S011(7-0) m + 41 7-0
5 5070-7)
= o) 5012(7-0) m + 42 7~0
1 50110-7) S013(7~0) m + 43 7~0
2 501207) - o
* om0 S014(7~0) m + 44 7-0
1 S0U0-) SO15(7-0) m + 45 7-0
3/ 501501 Reserved area. ~ m + 46 7~0
# RESERVED AREAT -
» FEND A2 Reserved area. ” m + 47 7-0
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Do the same for the outputs, rename them to match the robot side.

M Yamaha-Beckoff-EIP-RCY340 - Microsoft Visual Studic (Administrator)
FLE DT VIEW PROECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

0-0|F D2

S EAA]9C ] v

Serial input
(Master module — Robot controller)

|| losnee

MAN 9

1) 1 g

wE e
E o

Solution Explorer
§lo-a k=
Search Solution Explorer (Ctrl+;)

00D Master-Image
b L Inputs
b Outputs
4 T RCK30 - YKUWOHR
b [ Inputs
b Outputs
4 |1 10 Mapping
b L Tnputs
4 Tl Outputs

& S50)
B FESHRIED AREA L
B FESHRVED AREA

AR'DS Yamaha-Beckoff-HP-RCX40 + X Robotl_Globals

Vazbl | Fags | Crine

| TR

§T_801 Bits

Release | TwinCATRT (186)

STSI

Name: SOy

Tipe: WORD

Group Ouputs Sze: 2
Address 202 UserID: !
Robot1_Globals nSIWO . Pl Task Cutputs . MAIN Instance . MAIN

Comment PLC Output to Robot Inpus - Reserved Status

ADS o Port: 11, Gip: Gx3040010,10fs: (81000002, Len: 2

Ful Neme: TID'EIP Master"RCX340 - YKAQDXR1/0 Wapping "Outputs "SI

Y-

0 Ermors ‘ ( Wamings ‘ ( Messaqes | Clear

Robot controller Master module
Port number Address

SIW(0) n

SIW(1) n+2

SIW(2) n+d
SID(2)

SIW(3) n+6

SIW(4) n+8
SID(4)

SIW(5) n+10

SIW(6) n+12
SID(B)

SIW(7) n+14

SIW(8) n+16
SID(8)

SIW(9) n+18

SIW(10) n+20
SID(10)

SIW(11) n+22

SIW(12) n+24
SID(12)

SIW(13) n+26

SIW(14) n+28
SID(14)

SIW(15) n+30
s10(7~0) * n+32 7-0
Si(7~0) ® n+33 7-0
S12(7~0) n+34 7-0
S13(7~0) n+35 7-0
S14(7~0) n+36 7-0
SI5(7~0) n+37 7-0
SI6(7~0) n+38 7-0
SI7(7~0) n+39 7-0
S110(7~0) n+ 40 7-0
SI11(7~0) n+ 41 7-0
SI2(7~0) n+ 42 7-0
SI13(7~0) n+43 7-0
Sh4{7-0) n+44 7-0
SI15(7~0) n+45 7-0
Reserved area. ° n+ 46 7~0
Reserved area. ° n+ 47 7~0
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Renamed variables: Beckhoff INPUTS are mapped to Robot Outputs SOW / SO

Solution Explorer W B Gl Yamaha-Beckoff-EIP-RCX340 -+ X [i{afeld We]lalok-1H 5T_501_Bits

o | ©~ o | y Variable | Fags IOnIine

Search Solution Explorer (Ctrl+;) P~

om MName: SOW(D)
+ EIP Master-Image -

[ Inputs Type: WORD
b [ Outputs Group: Inputs Size: 20
4 T RCK340 - YK400XR

4 Inputs

b W Outputs Robot1_Globals nSOWD . PlcTask Inputs . MAIN Instance . MAIN

4[] /O Mapping

rl Inputs Comment: Robot Output to PLC Input - Reserved Status

SOW(0)
SOW(L)
SOW(2)
SOW(3)
SOW(E)
SOW(5)
SOW(s) ADS Info: Port: 11, 1Grp: (3040010, 10ffs: (xB0000002, Len: 2
SOW(T
SOW(E)
SOW(@) Full Name: TID™EIP Master"RCX340 - YK400XR™/0 Mapping“Inputs “SOW(0)
SOW(0)
SOW(11)
SOW(12)
SOW(13)
SOW(4)
SOW(15)
S000-7)
SOL10-7)
S02(0-7)
S03(0-7)
SO4(0-7)
S05(0-7)
SO60-7)
SO70-7)
S010(0-7)
S0O11(0-7)
S012(0-7)
SO13(0-7)
SO14(0-7)
SO15(0-7)
RESERVED AREA 1
RESERVED AREA 2 Eronlls

Address: 2 ({Ix2) User 1D: 0

R I gy g gy D g Gy G D g g G G by by G by by Gy Gy G
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Renamed variables: Beckhoff OUTPUTS are mapped to Robot Inputs SIW / SI

Solution Explorer
@A o-a &=
Search Solution Explorer (Ctrl+;)

’5 EIP Master-Image
[ Inputs
b [ Outputs
4 TH RCK340 - YKL00XR
4 Inputs
b [ Outputs
4 [T VO Mapping
B Inputs
4 [l Outputs

M SI2{0-7)
- SIL3(0-7)
T SH4(0-7)
M SIL5{0-7)
- RESERVED AREA 1
- RESERVED AREA 2

Yamaha-Beckoff-EIP-RCX340 + X Robotl_Globals 5T_501_Bits ST_SI0_B
Variable |Fags | Online

Name: SIW(D)

Type: WORD

Group: Outputs Size: 20

Address: 2(x2) User 1D: 0

Linked ta. Robot1_Globals nSIW0 . PleTask Outputs . MAIN Instance . MAIN

Comment: PLC Output to Robot Input - Reserved Status

ADS Info: Port: 11, IGrp: 3040010, I0ffs: (81000002, Len: 2

Full Name: TID"EIF Master"RCX340 - YK400XR"I/0 Mapping " Outputs ™ SIW(0)
Error List

T - 0 Errors ! 0 Warnings 0 Messages Clear
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8 Creating Beckhoff variables
Like any programming language, there are many, many ways to skin a cat. In this case, we will be creating
“Robotl” variables in the globals. Create a new global under GVL’s as Robotl _Globals. Below is a copy
and paste of an example of naming of the variables.

M ‘Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

-o|B-o- R % F a9 -] » Avach. - Release -| | TwinCAT RT (6) BN @M ems
BB 2 < | ®%, | cx2s38e )i
EEE e | o 43 o3 o0 40 14 4F b0 W I b m o | of o BB

| =R

Solution Explorer I x
i 1
@ eo-a| & - :
z
Search Solution Explorer (Ctrl+) P~ 3 MSIF" Serial Imput Words
4 nr I REMOTE remote commands use SIFZ through SIN1S to send commands

] Solution 'Vamaha-Beckoff-EIP-RCX340' (1 project) =

d Hi Yamaha-Beckoff-EIP-RCX340 E AT 3Q#%: WORD; //Reserved ed Words
4 ﬂ SYSTEM & AT =Q*: : //Reserved f ed Words
1 License 7 AT 3Q*: H 1 Ford, used to send a from PLC to ROBAT (SIW)
] AT 30+ : 1 Word, used to send a from PIC to ROBOT (SIW)
b @ Real-Time = B o L
5 AT 3Q*: 1 k E frem PLC to the ROBOT (SIW)
b B Tasks 10 AT £0Q%: 1 Word, used to send a frem PLC to the ROBOT (SIW)
;E_E Routes 11 AT $Q*: WORD; //General Word, used to send a from PLC to ROBOT (SIW)
Zlm Type System 1z AT %Q*: WORD; //General Ford, used to send a from PLC to ROBOT (SIF)
[ TcCOM Objects 13 AT 30 1 Ford, used to send a r from PLC to the ROBOT (SIW)
MOTION 14 AT %0 1 Word, used to send a from PLC to the ROBOT (SIW)
4 S nSIFLO0 AT % Word, used to send & mumber from FIC to the ROBOT (SIF)
MAIN 1& nSIW1l AT % Word, used to send & nmumber from PLC to the ROBOT (SIF)
MAIN Project 17 nSIWLZ AT % Word, used to send a number from PLC e ROBOT (SIN)
b 3 External Types 18 nSIWL3 AT % Word, used to send & mumber from FLC ROBOT (SIN)
b [ References 13 nSTWL4 AT % Word, used to send a mmber from PLC ROBOT (SIN)
b 3 DUTs 20 nSIWLS AT % Word, used to send a mumber from PLC ROBOT (SIW)
4[5 GVLs 2

T Robotl Globals = z //These are Bvtes and Bits essable from the ROBOT Memory o "SI" Serial Inputs often used as FLAGS
=] PUS N 3] 5SI0 AT %Q*: S5T_SIO0_Bits; //SI0 Bit Level Access for Dedicated Robot Control Bits
3 VIsUs 4 SI1 AT %Q*: ST_SI1_Bits; //SI1 t 1 for Dedicated Robot Control Bits

ose User

nSIZ AT //Genesral Pu:
n5I3 AT
n5I4 AT

n3Is AT

or Bits SI(0-7) from FLC to ROBOT
or Bits SI{0-7) from PLC to ROBOT
or Bits SI(0-7) ffrom PLC to ROBOT
or Bits §I(0-7) from PLC to ROBOT

GlobalTextList
23 MAIN.tmc
b g5 PlcTask (PlcTask)
& Visualization Manager

ose User

o -

ose User

BOROR R M M R R
1 m m

Bi
st
tag
rpose User
T
T
Sast

9 nSIé AT ose User or Bits SI(0-7) from PLC to ROBOT
4 T MAIN Instance 30 nSI7 AT ose Ussr or Bits SI(0-7) ffrem FLC to ROBOT
4 PleTask Inputs 31 nSI10 AT urpose User Bytes or Bits SI(0-7) from FLC to ROBOT
b i PlcTask Outputs 32 nSI11 AT urpose User Bytes or Bits SI(0-7) from PLC to ROBOT
SAFETY EE] ns§T12 AT urpase User Bytes or Bits ST(0-7) frem PLC te ROBOT
E C+s 34 n5T13 AT urpose User Bytes or Bits SI(0-7) from PLC to ROBOT
4 o 35 n3I14 AT Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
F #é Devices 38 nSIls AT : ; //Gen Purpose User Bytes or Bits SI(0-7) from FLC to ROBOT
Fl EIP Master a7
3:55 EIP Master-Image 38/ -] ROBOT Memory d "SOW" Serial Output Words
3 Inputs = 39 S/CE I't If you use REMOTE COMMANDS, t. remote commands use SOW2 through SOW15 to send commands
b Outputs 40 nSOW0 AT 3I*: WORD; //Reserved for Dedicated Words
4 T RCX340 - YKA0OXR 41 nSOWl AT %I#: WORD; //Reserved for Dedicated Words
b Inputs 42 n30W2 AT %I*: WORD; eral Purpose User Word, used to send & number from ROBOT to th (SOW)
43 nSOW3 AT $I*: WORD: //General Purpose User Word, used to send a number from ROBOT to th (SOW)
b [ Outputs . o i I N e o _ L

js=

4 [ VO Mapping
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VAR_GLOBAL

/[These are Integers from the ROBOT Memory called "SIW" Serial Input Words

/ICAUTION!!! If you use EIP REMOTE COMMANDS, the remote commands use SIW2 through SIW15 to send commands
nSIWO0 AT %Q*: WORD,; //Reserved for Dedicated Words
nSIW1 AT %Q*: WORD; //Reserved for Dedicated Words
nSIW2 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW3 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW4 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW5 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW6 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW7 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW8 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW9 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW10 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW11 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW12 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW13 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW14 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
nSIW15 AT %Q*: WORD; //General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)

/[These are Bytes and Bits accessable from the ROBOT Memory called "SI" Serial Inputs often used as FLAGS

SI0 AT %Q*: ST_SI0_Bits; //SI0 Bit Level Access for Dedicated Robot Control Bits

SI1 AT %Q*: ST_SI1_Bits; //SI1 Bit Level Access for Dedicated Robot Control Bits

nSI12 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSI3 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSl4 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) ffrom PLC to ROBOT
nSI5 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nS16 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSI17 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) ffrom PLC to ROBOT
nS110 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSI11 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nS112 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSI113 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nS114 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
nSI115 AT %Q*: BYTE; //General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT

/[These are Integers from the ROBOT Memory called "SOW™" Serial Output Words

/ICAUTION!!! If you use EIP REMOTE COMMANDS, the remote commands use SOW2 through SOW15 to send commands
nSOWO0 AT %I*: WORD; //Reserved for Dedicated Words
nSOW1 AT %I*: WORD; //Reserved for Dedicated Words
nSOW?2 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW3 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW4 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOWS5 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW6 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW?7 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOWS8 AT %Il*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW9 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW10 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW11 AT %I*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW12 AT %l*: WORD:; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW13 AT %Il*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW14 AT %l*: WORD:; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
nSOW15 AT %Il*: WORD; //General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)

/[These are Bytes and Bits accessable from the ROBOT Memory called "SO" Serial Outputs often used as FLAGS
SO0 AT %I*: ST_SOO0_Bits; /SO0 Bit Level Access for Dedicated Robot Status Bits
SO1 AT %I*: ST_SO1_Bits; //SO1 Bit Level Access for Dedicated Robot Status Bits
nSO2 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO3 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO4 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO5 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO6 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO7 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO10 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO11 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO12 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO13 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO14 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC
nSO15 AT %I*: BYTE; //General Purpose User Bytes or Bits SO(0-7) from Robot to PLC

END_VAR
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Again, programming preference...there are 16 bits of INPUTS and 16 bits of OUTPUTS that are
dedicated robot bits. These control such things as SERVO ON, ORIGIN, PROGRAM START, etc.
Creating a DUT structure helps organize these bits for the SO0 and SO1 and SI0 and SI1 BYTES. You
may want to create your own STRUCT later for SO2 and SI2 if you are going to create more user flag
bits. That’s totally optional or you can use the BYTE variable and use the .0, .1, .3 call out for each bit.
Your choice.

nS0WS AT 3I*:
nS0WE AT :I*:
n30W7 AT %I*:
n30WB AT 2I+: used
nS0W3 AT EI*: H 3 rd, used
nS0W10 AT 3I*: -
nI0W1l AT %I*:
nS0W12 AT &I+*:
n30W13 AT £I*:
nS0Wld AT 3I*:
nS0W15 AT 3I*:

from R
from R
from R

used
used
used

(SOW)
(SOW)
(SOF)
(SOW)

b 3 Edernal Types from R

[+ .o References

4 [ DUTs
& ST_SI0_Bits (STRUCT)
& ST_s1_Bits (STRUCT)
&¢ ST_500_Bits (STRUCT)

£ ST_S01_Bits (STRUCT) \

from R
from R
from R

used
used from R
used
used
used

from R
from R
from R

000 nnn
P ]
PR ]
00006008
EEEEEERE

4 [y GVLs
hese are Bytes and Bits accessa £ he ROBOT Memor often used as FLAGS
b CaPaus S00 AT $I*: ST_SO0_Bita for
1 VIsUs 501 AT $I+: for De
] GlobalTextlist &0 nS02 AT :I*: or Bits §0(0-7)
23 MAINtmc &1 . . tes or Bit. ,
<lm &1 n503 AT £I*: User Bytes or Bits 50(0-7)
b h PlcTask (PlcTask) 52 n504 AT £I%: = User Bytes or Bits 50(0-7)
R Visualization Manager €3 n305 AT tI*: User Bytes or Bits SO(0-7) from R
4 OfF MAIN Instance &4 n506 AT :I*: User Bytes or Bits S0(0-7) frem
4 PlcTask Inputs &5 nS07 AT £I*: e User Bytes or Bits 50(0-7) from
I [ PlcTask Outputs 66, nS010 AT £I*: ose User Bytes or Bits SO0(0-7) from R

w ‘Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

|B-a-2RMd|Xdalo- [Release | [TwinCAT RT ) || A
B O @5, | |ocasanee | | e & o s
‘ ek = 1 % 1 ‘ b 4T =

Solution Explorer = I X | Yanaha 2 Robotl_Globals ST_SO1_Bits ST_SI0_Bits & > [N
T 1 PE ST_SIO0_Bits :
-G &= r frvee s1_sto
m| ° = | = 3 STROCT
Search Solution Explorer (Ctrl+;) P~ ] EMG_STOF_cmd : BIT; command
131 Solution 'Yamaha-Beckoff-EIP-RCX340" (1 project) = ¢ SERVC_ON _crd : BIT: d
4 il Yamaha-Beckoff-EIP-RCX340 : ReserveZ cmd : BIT: /, ommand
P &'ﬂ SYSTEM & Reserve3_cmd : BIT; ommand
. 7 Reserved cmd : BIT; ommand
B License 8 Resewes_c:md : BIT: g ommand
i g-RreaL—Tlme 3 STOPﬁINTiKﬁcmd : BIT; /. 1 command input (should be logical "1" to rum}
asks 10 Reserve7_cmd : BIT; //Reserve bit 7 command
£z Routes 11|  END STRUCT
£z Type System 1z| [END_TYPE
[E] TcCOM Objects 13
MOTION

4 =] MAIN Project

b [3 External Types
2
4

i References
[ DUTs
& ST_SID_Bits (STRUCT)
gy 21 30 Bits (5TRUCT)
& ST_SO0_Bits (STRUCT)
¢ ST_SO1_Bits (STRUCT)
4 [ GVLs
ﬁ' Robotl_Globals
b C3 POUs
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These are the dedicate inputs and output bits used to remotely start up the robot over EIP from any PLC.
The mapping is the same for Ethernet/IP, CC-Link, Profibus, ProfiNET, etc.

B Bit input/output

Slave — Master

Master — Slave

Address | Bit Signal name Address | Bit Signal name

m + 32 0 S0(00) |Emergency stop status output n+ 32 0 Si{00) Emergency stop input
1 S0(01) | CPU_OK status output 1 Si{01) Servo ON input
2 S0(02) | Servo ON status output 2 Reserved area. "1
3 S0(03) | Alarm status output 3
4 S0(04) |MP RDY status output 4
5 Reserved area. "1 5
6 6 SI{06) Stop input
7 7 Reserved area. ™1

m + 33 0 S0O(10) |AUTO mode status output n+ 33 0 SI(10) Sequence control input
1 S50(11) | Return-to-origin complete status output 1 Reserved area. *1
2 S0(12) | Seqguence program execution status output 2 SI{(12) | Auto operation start
3 S0(13) |Robot program running output 3 Reserved area. *1
4 S0(14) |Program reset status output 4 Si(14) Return-to-origin input (incremental type axis)
5 S0(15) |Warning output 5 SI(15) Program reset input
6 Reserved area. "1 6 SI(16) | Alarm reset input
7 7 SI17) Return-to-origin input (absolute type axis)
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TYPE ST_SIO_Bits::

STRUCT
EMG_STOP_cmd : BIT; //Emergency Stop command
SERVO_ON_cmd : BIT; //Servo On command
Reserve2_cmd : BIT; //Reserve bit 2 command
Reserve3 _cmd : BIT; //Reserve bit 3 command
Reserve4 _cmd : BIT; //Reserve bit 4 command
Reserve5_cmd : BIT; //Reserve bit 5 command
STOP_INTLK cmd : BIT; //Stop Interlock command input (should be logical 1" to run)
Reserve7_cmd : BIT; //Reserve bit 7 command

END_STRUCT

END_TYPE

TYPE ST_SI1_Bits :
STRUCT
SEQ_EN_cmd : BIT; //Sequence Enable command
Reservel cmd : BIT; //Reserve bit 1 command
AUTO_START_cmd : BIT; //Auto Operation Start command
Reserve3_cmd : BIT; //Reserve bit 3 command
ORIGIN_OK_INC_cmd : BIT; //Return-to-Origin Incremental axises command
PROG_RESET_cmd : BIT; //Program Reset command
ALARM_RESET cmd : BIT; //Alarm Reset command
ORIGIN_OK_ABS_cmd : BIT; //Return-to-Origin Absolute axises command
END_STRUCT
END_TYPE

TYPE ST_SOO0_Bits :

STRUCT
EMG_STOP_stat : BIT; //Emergency Stop status output
CPU_OK stat: BIT; //CPU OK status output
SERVO_ON_stat : BIT; //Servo ON status output
ALARM_OK stat : BIT; //Alarm status output
MP_RDY _stat : BIT; //Motor Power Ready status output
Reserveb_stat : BIT; //Reserve bit 5 status output
Reserve6_stat : BIT; //Reserve bit 6 status output
Reserve7_stat : BIT; //Reserve bit 7 status output

END_STRUCT

END_TYPE

TYPE ST_SO1_Bits :

STRUCT
AUTO_MODE _stat : BIT; //Automode status output
ORIGIN_OK _stat : BIT; //Return-to-Origin complete status output
SEQ_RUNNING stat : BIT; //Robot Sequence Program Running status output
ROBOT_RUNNING_stat : BIT; //Robot Program Running status output
PGM_RESET _stat : BIT; //Robot Program is reset status output
WARNING _stat : BIT; //Warning status output
Reserve6_stat : BIT; //Reserve bit 6 status output
Reserve7_stat : BIT; //Reserve bit 7 status output

END_STRUCT

END_TYPE
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Mapping or “Linking” Beckhoff variables to the EIP map
Now for the fun part...clicking all the variables and linking them together...yay...grab some headsets
during this part. For each WORD, BYTE, it needs to be linked to a variable. Before you being, you will
need to do a BUILD Solution. This will update the PLCTask Inputs and Outputs table.

w Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)

FILE EDIT  VIEW

Solution Explorer
@& o-a| &=

Search Solution Explorer (Ctrl+;)

fal Solution 'Varaha-Beckoff-EIP:

PROJECT BUILD
|- -
|

DEBUG  TWINCAT

¥ Build Solution
Rebuild Solution

Clean Solution

|:,| Build Yamaha-Beckoff-EIP-RCX340
Rebuild Yamaha-Beckoff-EIP-RCX340
Clean Selection
Batch Build...

Configuration Manager...

4 ] Yamaha-Beckoff-EIP-RCX34 -

TWINSAFE

TOOL: S

Ctrl+Shift+B

Below is a sample of double clicking on the PLCTask Input (SOWO0), then click on “Linked to...” then
click on the EIP map. Do this for all the variables. The STRUCTURE ones are a bit different. See below.

Dq ‘Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studie (Administrator)

FILE EDIT  VIEW
‘fe-ol@-

PROJECT  BUILD  DEBUG
LT IRy

TWINCAT  TWINSAFE PLC  TOOLS SCOPE  WINDOW

- | P Attach.. - ‘Release

-| | TwinCAT RT (86)

]l A

| %, | [cxas3pee

L[y =

-] < [man | F
| \ =

ST _SO1_Bits

S5T_SI0_Bits MAIN

Solution Explorer
@ o-a| &=
Search Selution Explorer (Ctrl+;) P -

3] Solution 'Yamaha-Beckoff-EIP-RCX340' (1 project) =
4 o] Yamaha-Beckoff-EIP-RCX340
4 [ SYSTEM
¥ License
b @ Real-Time
b B Tasks
=fz Routes
25 Type System
[& TcCOM Objects
MOTION
Pl PLC
4 [TF maN
b [ External Types
lsd] References
3 DUTs
[ GVLs
[ POUs
3 vIsUs
&3 GlobalTestList
215 MAIN.tmc
3 E‘f] PlcTask (PlcTask)
ﬁ Visualization Manager
4 OF MAIM Instance
4 PlcTask Inputs
[ Robotl_Globals.500
Robotl_Globals.nSOW0
Robotl_Globals.nSOW1
Robotl_Globals.nS0W2
Robotl_Globals.nS0OW3
Robotl_Globals.nS0W4
Robotl_Globals.nSOW3S
Robotl_Globals.nSOWE
Robotl_Globals.nSOW7
Robotl_Globals.nSOWS
Robotl_Globals.nS0OW9

v v v v

oy oy oy oy 5y oy oy e B

Variable | Fags IOnIine

fmment: \ Reserved for Dedicated Words
I

Name Robot1_Globals.n SOWD

Type: WORD

Group: FlcTask Inputs Size: 20

Address: 512568 (kk7D238) User ID 0

Linkedta... SOW{D) . Inputs . 140 Mapping . RCX240 - YK400XR . EIP Master . Devices

W Attach Va\able Reobotl_Globals.nSOWO (Input)

===)

[i] Show Yariables
) Unused

Search

IP' Master

DevState > 1B 600, UINT [2.0]
RCx340 - YK400A

! State > 1B 0.0,UINT [2.0]

—-%¢ 110 Mapping
- SOW(D > 1B 2.0,WORD [20]
-4 S0W([1) > 1B 4.0, w0RD [20]
-1 SOW(Z) > IB6.0,WORD [20]
-4 S0W(3) > 1B 8.0, WORD [20]
- SOW(4) > 1B 10.0,WORD [20]
-4 S0W(E > 1B12.0,%0RD [20]
- SOWE > 1B 14.0,WORD [20]
-4 S0W([F) > 1B 16.0,w0RD [20]
- SOW(E > 1B 18.0,WORD [20]
-4 S0W(9) > 1B 20.0,%0RD [20]
%1 SOW(0) > IB 220, WORD [20]
-4 S0W(11) > 1B 24.0,%0RD [2.0]
%1 SOW(Z) > IB 26.0,WORD [20]
-4 S0W13) » B 280, W0ORD [2.0]
-1 SOW[4) > IB 30.0,WORD [20]
& S0W15) » B 320, W0RD [2.0]

@ Used and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image
Show Tooltips

[ Sort by Address

Show Wariable Types
[ Matching Type
tatching Size

[ & Types
Array Mode

Offsets

[ Continuous
[ Show Dialog

Wariable Mame / Comment

[T # 71 Hand over

AL Take over

Cancel 0K
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For the STRUCTURE of dedicated bits, click the arrow to expand the list. Then DOUBLE CLICK the
BYTE and a small popout window appears where you can enter the bit offset. In this example below.
EMG_STORP is the first bit “0” or offset “0”.

M Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)

FLE EDIT VIEW PROKECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
fe-o|B-o-2 WY - @ -| p Attach.. - [Release  ~| [ TwinCAT RT p6) ]| |
BB | @ 5. cxa2saee -] 2 [mam -l -3 | | & e & | .
b e - | T

Solution Explorer MAIN

@ o-a@| & -

Variable |Fags | Orline
Search Solution Explorer (Ctrl+;) L~
MName: EMG_STOP_stat
=f= Routes -
215 Type System Type: BT
5] TcCOM Objects Group: PlcTask Inputs Size: 01
MOTION
Address 512567.0 User ID: 0

PLC
5] MAIN Project SO0(0-7) . Inputs . /0 Mapping . RCX340 - YK400XR . EIP Master . Device:
4 Z= rojes

P [ External Types Emergency Stop status output

Fi

4 CF MAIN Instance

ﬁ Visualization Manager

PlcTask Inputs

4 ¥ Robotl_Globals.500
EMG_STOP stat
CPU_OK _stat
SERVO_ON_stat
ALARM_OK _stat
MP_RDY_stat
ReserveS_stat
Reservel_stat
Reservel_stat
Robotl_Globals.nSOWD
Robotl_Globals.nSOW1
Robotl_Globals.nS0OW2
Robotl_Globals.nS0W3
Robotl_Globals.nSOW4
Robotl_Globals.nSOWS
Robotl_Globals.nS0OWa
Robotl_Globals.nSOWT
Robotl_Globals.nSOWS

iy oy g g Ty g B

oy g gy oy 5y g

RCx340 - vK400R
1 _T 1/0 Mapping
f-#F S00[0-F] » 1B 34.0 BYTE [1.0]

P[5 References
b [3 DUTs
b 3 GVls | ] 2
b [ POUS B Attach Variable EMG_STOP stat (Input)

[ VISUs )

. Show Variabl

&7 GlobalTexlist Sec'"Ch'\ B g

i nusge

2l MAIN.tmc =2 1/ @ Used and unused
P G PlcTask (PlcTask) 7] Exclude dizabled

Exclude other Devices
Exclude same Image
Show Tooltps

] Saut by Address

-
B " Variable Size Mismatch

ov Y ariable Types
Matching Type

Linked Variable:

Linked Yariable:
Own Variabls:

Overlapped:

S00[0-7)

Size Offset

g =]
1 o

1 .
[ Size and Offset in bits |

Lok ]

Matching Size

All Types

Array Mode

sets

Continuous

Shaw Dialag

riable Mame / Comment
/[T Hand over

/| Take over

Cancel 0K
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And here is the sample for clicking on bit 8 and choosing offset “7”” which is bit 8. Do this for all 32 bits.
16 bits for inputs and 16 bits for outputs.

Dq Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
ERErIr: - < | b Attach.. - [Relesse | [TwinCATRT () Iy
n (| @ % | [cx-253DRE [ MAIN -l -3 | | 5 & i | =
-+
‘ AR i LT 111 Ly JRET | | R i -
Solution Explorer MAIN
a | @~ a | K- Variable | Flags | Online
Search Solution Explorer (Ctrl+;) P~
Name: Reserve7_stat
sf= Routes -
¥5 Type System Type: BIT
TcCOM Objects Group: PleTask Inputs Size: 01
k= MOTION
Address: 512567.7 User ID: 0

MAIM Project
b [3 External Types
I |3l References
b [ DUTs
3
3

3 GVLs
3 POUs
3 VISUs
{7 GlobalTextList
25 MAIN.tme
L5 PlcTask (PlcTask)
ﬁ Visualization Manager
4 OF MAIN Instance
4 PlcTask Inputs

4 ¥l Robotl_Globals.500
EMG_STOP_stat
CPU_OK_stat
SERVO_OM_stat
ALARM_OK stat
MP_RDY _stat
Reserved_stat
Reserveb_stat
Reservel_stat
Robotl_Globals.nSOW0D
Robotl_Globals.nSOWL
Robotl_Globals.nS0W2
Robotl_Globals.nSOW3
Robotl_Globals.nS0W4
Robotl_Globals.nSOWS
Robotl_Globals.nS0WE
Robotl_Globals.nSOW7

V
bog, gy by 1y g oy g

oy g gy gy gy oy g

Linked to..

Reserve bit 7 status output

SO00-7) . Inputs . 1/0 Mapping . RCX340 - YK400XR . EIP Master . Device:

L] Aﬂa\\.l’ariable Reserve7_stat (Input)

Search: \

Al
3y - EIP Master
A - R340 - vE400<R

1 1/0 Mapping

- S0007) > 1B 340, BYTE [1.0]

r
B ' Variable Size Mismatch

Linked Yariable: S00(0-7)

Size Oifzet
Linked Variable: 8 =
Oun Yariable: 1 0 <

Overlapped: 1 s

[ Size and Offset in bits |

Show Variables

@ Used and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image
] Show Toollips

[] Sart by Address

Show Yarniable Types
[ Matching Tupe
Matching Size
[ 40 Types

Array Mode
Offsets
[ Continuous
[ Show Dialog

“Wariahle Name / Comment

[T/ [7] Hand aver

/|| Take over

Cancel ok
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Finally we are ready to write come PLC code to startup the robot. Below is an example of creating a
standard ladder program. You can see this in the sample provided as well.

3 ek Lounch cone

FLE EDIT VEW PROECT BUILD FBDADAL DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  MELP
WmemaceRO-.

0-0|B-u-SRWF X TA|7-C | »Amch.- Release - | TwinCAT AT (86) -l .
wvan W 3 | [cx-25308¢ -le [man - -3

4 Gl Yamaha-Beckoff-EP-ROGK
4 @l svsTem
1 License
b @ Real-Tme
b e
= Routes
¥ Type System
TcCOM Objects
@ MoTIoN
4 @rc
4 O Man
4 G MAN Project
b [ Etemal Types

b References
b Caours
b o PB_PowerOn
4 [y POUs a5
&) Mam (PRG)
e — R e, stu: sl vk ckd
- )
&) GlobalTesttist ()
2 MAINAmc
b @ PicTask PlcTask)
- Visoafeation Mensges PB_PowerOn  Robotl_Globals. SO
> Of MANInstance Y =
1 SAFETY

Robotl_Globals.S00.SERVO_OK_stat Fobotl_Globals.SI0.SERVO_ON_
'y i
4 ()

-
< @w
4 %% Devices
4 = P Master
*5 P Master-Image
> Inputs
b W Outputs
4 PR ROGHO - VKIOOKR
b Inputs
b Outpus
4 1 VO Mapping
5 L) Inputs
b Outouts R|+Q] wo% &~
4 % Mappings >

Robotl_Globals.SIi.PROG_RESET_cmd
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Sample ladder logic how to reset the robot alarm.
How to turn on the robot servo.

How to start the robot program running.

How to reset the robot program onced it’s stopped.

Yamaha-Beckoff-EIP-RCX340 Robotl_Globals ST_SO1_Bits ST_SI0_Bits MAIN P00_Robotl_Ladder + X ST_SI Bits ST_S00_Bits

1 FROGRAM FOO_Robotl_Ladder N
= z R

s PB_PowerCn : BOOL; £

s B AlarmReset : BOOL:

s FB_StartRobot : BOOL.

s B ResetRobotProg

7 END_VAR

s 0 @R -

=
1

Robotl Globals.SI1.ALAL

. To recover, alarm resst bit is required.

Robotl_Globals.SI0.EMG STOP cmd
it
1 L jj

Robotl_Globals.5I0.5TOP_INTLE cmd
T
8

PB FowerCn  Robotl Globals.SO0.EMG STOP stat  Robotl Globals.S00.SERVO_ON_stat Robotl_Globals.S10.SERVO_ON_cmd
i 01 11/ bl
1 Uelr LR} L

4 o

PB StartRobot  PB PowerCn  Robotl Globals.SOL.ORIGIN OK stat  Robotl Globals.S00.SERVO ON stat  Robotl Globals.SO1.ROBOT RUNNING stat Robotl_Globals.SI1.AUTO_START o
It I I I 1/ D
/
r L U0 U0 urr LY

only: If to restart at line #1, then toggle this when the program is stopped. If not robot wi is
PB_ResetRoborProg  Robotl _Globals.SO01.PGM RESET stat Robotl_Globals.SI1.PROG_RESET cmd
i I b
Ir U/l i
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When you are logged into the PLC, you can see here now when you double click the Robotl Globals the
status of all the varibles, including being able to expand the STRUCTURE we created for the dedicated
bits.

¢ Yamaha-Beckoff EIP-RCX340 - Microsoft Visual Studic (Administrator]
FLE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW HELP
@ - -2 |2 - b Attach... = | Retease -| [TwincaT RT ps6) B JmeREeED- .

MAIN obotl_Ladder [Online]
-G & =
Search Solution Explorer (Ctrl+:) £ - | Bpression Value  Preparedvalue  Address Comment
7] Solution 'Yamaha-Beckoff-EIP-RCX340' 1 project) @ nswo 0 %0* Reserved for Dedicated Words
4 gl Yamaha-Beckoff-EIP-RCX340 @ nstw1 0 %0~ Reserved for Dedicated Words
4 {l svsTeEMm @ nsw2 WoRD 0 %0° General Purpose User Word, used to send a number from PLC to the ROBOT (STW)
1 License @ nswis WORD 0 %Q* General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
b @ Resl-Time @ nsw4 WoRD 0 %0° General Purpose User Word, used to send a number from PLC to the ROBOT (STW)
b Tasks WORD 0 %Q* General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
5% Routes WORD 0 %0* General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
Type System WORD 0 %Q* General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
[E] TcCOM Objects WORD 0 9%0* General Purpose User Word, used to send a number from PLC to the ROBOT (SI)
MOTION WORD 0 %0* General Purpose User Word, used to send a number from PLC to the ROBOT (STW)
4 WORD 0 %Q* General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
AN @ st WORD 0 %= General Purpose User Word, used to send s number from PLC to the ROBOT (STW)
MAIN Project @ nswiz WORD 0 %Q* General Purpose User Waord, used to send a number from PLC to the ROBOT (STW)
(3 Bdemnal Types @ w3 WORD 0 0= General Purpose User Word, used to send a number from PLC to the ROBOT (STW)
; Ej:;encas @ nswi4 WORD 0 %Q~ General Purpose User Word, used to send  number from PLC o the ROBOT (SIW)
[ GVLs @ nswis WORD 0 %0~ General Purpose User Word, used to send a number from PLC to the ROBOT (SIW)
&b Robotl_Globals = @ su ST_s10_gits %Q* SI0 it Level Access for Dedicated Robot Control Bits
4 [ POUs & EMG_STOP.emd  BIT %08* Emergency Stop command
MAIN (PRG) & SERVO_ON_cmd  BIT %Q8* Servo On command
E] PO0_Robotl_Ladder (PRG) & Reserve2_cmd BT %08” Reserve bit 2 command
3 visus # Reserve3d_cmd BT %Q8* Reserve bit 3 command
GlobalTextList & Reserved_cnd BT %08” Reserve bit 4 command
2[5 MAIN.tme @ Reserves_cmd BIT %QB* Reserve bit 5 command
b g PlcTask (PIcTask) ® STOPINTLK_cmd  BIT 08" Stop Interlock command input (should be logical *1" to run)
i Visualization Manager # Reserve7_emd BIT %HQE* Reserve bit 7 command
b OF MAINInstance = @ s ST_SI1_Bits %Q* 511 Bit Level Access for Dedicated Robot Control Bits
(| SAFETY % SEQ_EN_cmd BIT %Q6* Sequence Enable command
# Reservel_and BT 08" Reserve bit 1 command
4 # AUTO_START.cmd  BIT %08" Auto Operation Start command
4 R Devices # Reserve3_cmd BIT 408" Reserve bit 3 command
“ IF.P Master % ORIGIN_OK_INC_c.. BIT %Q8* Return-to-Origin Incremental axises command
+ EIP Master-Image & PROG_RESET_cmd  BIT 08" Program Reset command
E - Igjt”;:ts # ALARM_RESET_cmd BT %08* Alarm Resct command
4 B RCGI0 VKIOOXR & ORIGIN_OK_ABS_c.. BIT Q8" Return-to-Origin Absolute axises command
b O nputs @ ns2 BYTE %0~ General Purpose User Bytes or Bits SI(0-7) fram PLC to ROBOT
b W Outputs @ nss BYTE %Q* General Purpose User Bytes or Bits SI{0-7) from PLC to ROBOT
4 1110 Mapping @ nsi4 BYTE %0~ General Purpose User Bytes orBits SI(0-7) ffrom PLCto ROBOT
b Inputs @ nsis BYTE %Q* General Purpose User Bytes or Bits SI{0-7) from PLC to ROBOT
b W Outputs @ nsis BYTE %0" General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
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10 Deploying Code

Once you are ready, BUILD your solution and make sure you have no errors.

€] Yamaha-Beckoff-EIP-ROX340 - Microsoft Visual Stuia {Administrator)
FILE EDIT VIEW PROJECT | BULD | DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

|a-o-2 e Build Solution Care Shifte B Release ~| | TwinCAT T (5] -]| = RsrREcED-

I EE I Rebuild Solution B | 2B K

Clean Sakution

Build Yamaha-Beckoff-EIP-RCX340
Rebuild Yamaha-Beckoff-EIP-RCX340

e

@ o-d &=

Search Solution Explorer (Ctri+:)

Batch Build-
130 Selution Vamaha-Beckeff-EIP
4 Gl Wamaha-Beckaff-EIP-ROG
b il sysTEm
& moTion e
« @nc x] Poo_Roboty_lagser (17
+ [ M
4 Gl MAN Project
[ Extemal Types
=3 References
@ outs
3 GVLs
&= Pous
) MAN PRG)
4] P00 Robatl_Ladder (PRG)
3 ViSUs
&) GlobaTentist
98 MAMtme.
b G PicTask (PlcTask)
i) Visualization Manager
b OB MANInstance

Canfiguration Manager...

v @vo T o] D0kmens | 1 0Wsmings | 010 Messages | Clear

Description File Line

Column  Project

03 genenste code..

@+ generate global intilizations .

05 generste code intialization

@6 generste relocations .

D7 Size of generated code: 29716 bytes

03 Sizeof globsl data: 10477 bytes

09 Total sllocated memory size for code and dats: $46152 bytes

@ 10 Memory area 0 contains Data, Input, Output, Memory, Code, Persistent Data and Nonsafe Data: size: 128000 bytes, highest used address: 0, largest
eontiguous memory gap: 128000 bytes (100 %)

I 11 Build complete -- D errors, 0 wamings : ready for download!

012 Generate TMC information

@ 13 Import symbol information

0 14 generate boot information... PLCMAIN

0
0
]
]
0
]
]
]
]
]

Activate your configuration.

ﬂ Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)
FILE PROJECT BULLD  DEBUG - - SCOPE  WINDOW  HELP

< B EH

ST_SO1_Bits ST, its MAIN & PO

- 1
@ o-a| &= o [y
Search Solution Explorer (Ctrl+;) P~ 3 END VAR
] Solution 'Yamaha-Beckoff-EIP-RCX340' (1 project)
4 Yamaha-Beckoff-EIP-RCX340
b @l SYSTEM
MOTION
4 m@eic 1 P00_Rebotl_Ladder ():
4 MAIN
a MAIN Project
b [ Exteral Types
b [ References
b 3 DUTs
b [d GVLs
4 [ POUs
(5] MAIN (PRG)
¥ P0O_Robotl_Ladder (PRG)
[ VISUs
{3 GlobalTextList
215 MAIN.tmce
b Gh PlcTask (PlcTask)
) Visualization Manager
P OF MAIN Instance
[ SAFETY
oo Error List
» FHvo Y | @ o0Enrors | 1 0Wamings | @ 14 Messages || Clear
Description
D2 typify code..
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11 Logging into PLC and Toggling 1/0
Login to the PLC.

Dq ‘Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)
FILE EDIT VIEEW PROJECT BULD FBD/LD/JL DEBUG TWINCAT TWINSAFE PLC TQOLS SCOPE  WINDOW
fo-o|B-o-2 W XFalo - | amach. - Relesse inc
BB @5 [oxmsme -] < é [man ] 5]

R i) —

[ 2 7 11 o grer

HELP

' - Jlmems
Login to PLC E

P00_Robotl_Ladder # X Is

Solution Explorer 3
1 PROGRAM PO0_Rcbotl_Ladder

o-g &=
@ o-a| B
Search Solution Explorer (Ctrl+;) D~ 3 P3_PowerOn : BOOL: - Bover On Bt
%] Sclution 'Yamaha-Beckoff-EIP-RCX340' (1 project) ’ PB_AlarmReset : BOOL;
4 4] Yamaha-Beckoff-EIP-RCX340 s PB_StartRobot : BOOL;
b svsTEM 3 PB_ResetRobotProg

END_VAR

4 g=| MAIN Project
b [J External Types
b [ References
b3 DUTs
4 [ GVLs
i Robotl Globals
4 [ POUs
5] MAIN (PRG)
{¥] PO0_Robotl_Ladder (PRG)
3 VISUs
E E‘:;?;Tmun
2im Amc
b BB PlcTask (PlcTask) 00
£l Visualization Manager
b IF MAIM Instance
7 saFETY
E [ 2 N
= fars ow

PB_Powerln
Il
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11.1 Reset Robot alarms

Double click the PB_AlarmReset to set the prepared value to “TRUE”. Write the value to reset the robot.
On the RCX340 controller check the 7-segement display and make sure no errors appear. Now toggle it to
FALSE and write the value again to turn off the PB_AlarmReset variable. The PB_AlarmReset is only a
toggle bit, do not leave it maintained “ON” all the time.

M Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)
FLE EDIT VEW PROJECT BULD FBD/LDAL DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

(0 -0|B-o-uMF|LFal9 -0 At - Relesse || TwinCAT RT ) || Bt JResmEeED- .
o[- BRI : [0 =g =0 BEE DD, .
|m 3 4 i it 1 B ‘ ‘ D

MAIN [Orline] ST Bits ST.500 Bits

Selution Explorer

@|o-a »-=

Search Solution Explorer (Ctrl+;) Expression Type Value Preparedvalue  Address Comment
2] Solution Yamahs-Beckoff-EP-RCX34D' (L project) # PB_PowerOn BoOL Machine Povier On Bit
4 ] Yamahs-Beckoft-EP-RC340 @ P2 plamReset BooL Hlarm Reset
b @l svsTEm # PB_StatRobot BOOL Start Robot Program
MOTION 4 |5 _ResetRobotProg BOOL Restart the robot programto line#1,
4 @irc v
4 [B§ MAIN

double click
to seta
"Prepared

Robot1_Globals,SI1.ALARY E
b [ External Types
P 3 References
b
4

(3 0uTs _ | VAR P00 Robotl_Ladder.PB AlarmReset: BOOL e ale
[ GVLs ) Alarm Reset e
ﬁ. Robotl_Globals
4 D]EJOUS PB_Power(n Robotl Globals.SI0.EMG
] MAIN (PRG) _ﬂDﬂ
iz
I
4] PO0_Robotl Ladde (PRG)
3 VIsUs Rebotl _Glcbals.SI0.STOP_I
§ GlobalTextList
113 MAINme
4 E] PicTask (PlcTask) 3 This Qutput 1s toggle only: Check to make sure the robot 1s not EMG STOP and the serves are not already on.
ﬁ Visualization Manager -
b CF MAINInstance PB_FewerOn  Rebocl_Glebals.S00.EMG_STOR stat  Roberl_Globals.S00.SEZRVO_ON_stat Robotl_Globala.5I0.5ERN
I I I
By sarTy _ﬂDu 1T ﬂﬂﬂ
Bl ces
b UO 4 This Qutput is 1s origined, the servos are on, and the program 1s not already rul

Visual Studio (Administrator)
FBD/LD/IL  DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

Write the value

ST_SI0_B [Online] ST_SI_Bits

2 -~ | Expression Type Value Prepared value Address Comment
project) @ PB_PowerOn BOOL Machine Power On Bit
@ PB_AlarmReset BOOL Alarm Reset
@ PB_StartRobot BOOL Start Robot Program
@ PB_ResetRobotProg BOOL Restart the robot programto line#1.

-

[

PB_ PowerOn

10k |

'RG)
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11.2  Turn the Robot Servos ON
Double click the PB PowerON, write the value. Robot should SERVO ON. Leave this variable “ON” all
the time. If you want to turn off servos, turn off PB_PowerON, servos should turn off. To recover, you
must reset the alarm, and turn on PB_PowerON again.

xpression Type Value Prepared value Address Comment

& PB_PowerOn BOOL Machine Power On Bit [
& PB_AlarmReset BOOL SE Alarm Reset
@ PB_StartRobot BOOL Start Robot Program
# PB_ResetRobatProg BOOL Restart the robot program to line#1.
=
PBE_AlarmReset Robetl Globals.SI1.ALRRM RESET cmd
LI
ed: EMG STOP and STOP INTLK are required "ON". If EMG STOP is "OFF" servo motors will shut off. To recover, alarm
PE_Powerln Acbotl_Glcbals.3I0.EMG STOP_cmd

—

Robotl Globals.SI0.STOP_INTLK cmd

2 This Output 1s toggle only: Check to make sure the robot 1s not EMG STOP and the servos are not already on.
PB_PowerOn Robetl_Globals.S00.EMG_STOP_stat  Rcbotl_Glebals.SO0.SERVO_ON_stat Robotl_Globals.SI0.SERVO_ON_cmd

—ll I, 1Ak

B This Output is t gined, ths ssrvos ars on, and ths program is not alrsady running.
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11.3 Starting a Robot Program

If you have already written a robot program, you can start the robot program below. Toggle the
PB_StartRobot variable. Turn it on, then off to start the robot program. This is another toggle signal only.

DM114 S i ———
File Edit View Operation Program Coordinate System Parameter System Emulator Tool iV¥2 RealTimeTrace Window
Robot1 hd - - ¥ Righty = 5 sET | 0 . £ -
Robot Shift. Hand Work ArmType  Auto SpeedBs) Stop Reload DR Reload CFG ~ Ba
2z d | & - (G & & £ 2 B
Reload  Save Cut Copy Paste Undo  Redo Serva  OriginfAll]  Origin[Robot) Jog  Point Trace Property
‘Window Tree v X
Erii5 Operatien ~ | = LMAIN, Tasid
) Servo Tl P =
'& Origin(All) = Find FUNCSEL  SyntaxCheck
A, Origin(Selected Robot) > ¥ Mmoo - @ ] =l
B Jog P Start Stop  Step  Next Skip RunTo  Reset Breakpoint  Bookmark  Common
R, Point Trace 1
- Program 2 MOVE P, PO
-] New Program 3 TP
{5 Open Program 41 MOVE P, P1, Z=0.00
M| MAIN B OMOVE P, P2, Z=0.00
yntax Check B GOTO *TOP
3, Directory
7, Task
-5llg, Break Point
A Tor (0 st h*2
Controller Monitor - X

Alam:

Status

@ Connection

@ Auto Mode

@ Emergency Stop
@ Whole Serva
@ Origin Complete
@ Ssquence Running

Operable

< i ]

Task ECD: 12.600:Emergency stop on

MAIN [Online]

Expression Type Value  Prepared value
$ PB_PowerOn Bo0L
$ PB_alarmReset BoOL
$ PB_StartRobot BoOL
$ PB_ResetRohotProg BoOL

Address Comment

Machine Power On Bit E
Alarm Reset

Start Robot Program

Restart the robot program to line=1

F3_AlarmReset
A1k

Robotl Globals.SI1.ALARM RESET cmd *

PB_FowerOn

ed "ON". I

Robotl_Globals.SI0.EMG STOP_cmd

Robotl_Glcbals.SI0.STOP_INTLE cmd

PB_PowerOn

Robotl_Globals.S00.EMG_STOP_stat

Robotl_Globals.S00.SERVO_ON_stat Robotl_Globals.SI0.SERVO_ON_cmd
170

FB_StartRebot

—lt 1t

F5_FowerCn

Robotl_Globals.SO1.CRIGIN_OK_stat

Ll

Robotl_Globals.300.SERVO_ON_stat  Robotl_Globals.S01.RCBOT_RUNNING stat Robotl_Glcbals.SI1.AUTO_START cmd
I

PB_ResetRobotProg
M

{0k i

Robot1_Globals.SOL.PGM_RESET stat

| L i

Rebotl_Glcbals.SI1.PROG_RESET cmd
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11.4 Checking Robot Values
In RCX Studio software, go to the SOW tab, and change to Decimal Format. Type “11” in SOW2, “22” in
SOW3 and “33” into SOW4.

|f| n

Task ECD: —---

50w

Display Uit :  (7) Hex @ Dec
SOWo
SOWH
S0owW2
SOW3
S0wW4
SOWS
SOWE
SOowWT

SOWE

SOWS

S0W10
SOWT
s0wW12
SOW13
SowW4
SOW15

= EE S E

|8 Current Position | 5101 |1 Mo |1 st (3150 [Ssw |@Vsow | syntax Check |

Ready

Check in Beckhoff if SOW are updated. Make sure you are logged into the PLC, the double click
Robotl_Globals.

D) Yamaha-Beckoff-EIP-RCX340 - Microsoft Visual Studio (Administrator)
FLE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
(0-0|B-o-2 W - < | p Attach.. [Release  ~|[TwinCAT RT (s86) BV

alm L E [ w5 = LR=1 EO s s [0, =

[ cr e o0 ar 1 7% 00 W = o 4 | | e

Solution Explorer ST_SOL_Bits ST_SID_Bits MAIN [Online] ST_SII_Bits

@ o-a| s =
Search Selution Explorer (Ctrl+;) £ - | Expression Prepared value Address Comment
131 Solution ‘Vamshs-Beckoff-EIP-ROX340' (1 @ nsis 0 %Q* General Purpose User Bytes or Bits SI{0-7) from PLC to ROBOT
4 gl Yamaha-Beckoff-EIP-RCK340 @ nsis 0 %Q* General Purpose UserBytes or Bits SI(0-7) from PLC to ROBOT
> (@ srsTem @ ns7 : 0 %Q* General Purpose User Bytes or Bits 5I{0-7) ffrom FLCto ROBOT
MOTION @ nsio BYTE 0 %Q= General Purpose User Bytes or Bits SI{0-7) from PLC to ROBOT
4 BYTE 0 %Q= General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
MAIN BYTE 0 %Q= General Purpose UserBytes or Bits SI(0-7) fram PLC to ROBOT
Gl MAIN Project BYTE 0 %Q* General Purpose UserBytes or Bits SI(0-7) from PLC to ROBOT
b [ External Types BYTE 0 %Q* General Purpose User Bytes or Bits SI(0-7) from PLC to ROBOT
b (5] References BYTE 0 %Q* General Purpose User Bytes or Bits 51{0-7) from PLC to ROBOT
b 3 DuTs @ nsowo WORD 0 %I Reserved for Dedicated Words
4 & Gis @ nsowt WORD 0 %I Reservedfor Dedicated Words
G Robotl Globals = i @ nsow2 WORD 1 %= General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
4 o pous @ nsows WORD 2 %I General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
] MAIN (PRG) @ nsows WORD 33 %l General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
\J@SSSQRDM&’LEMH g | @ nsows WORD i B General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
J-j GlobalTextList “ nsOwWs WORD o Yl General Purpose User Word, used to send a number from ROBOT to the PLC (SOW)
i: MATN.tme @ nsow? WORD 0 %l General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
b PlcTask (PIcTask) @ nsows WORD 0 %I General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
& Visuzlization Manager @ nsows WORD 0 £ General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
b DB MAIN Instance @ nsowio WORD 0 %l General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
SAFETY @ nsow1s WORD 0 % General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
[ @ nsowiz WORD i %I General Furpose User Word, used to send a number from ROBOT to the PLC (SOW)
> Evo @ nsows WORD 0 %l General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
@ nsowis WORD 0 %I General Purpose User Word, used ta send a number from ROBOT to the PLC (S0W)
@ nsowis WORD 0 £ General Purpose User Word, used to send a number from ROBOT to the PLC (S0W)
+ @ soo ST_S00_Bits %l SO0 8it Level Access for Dedicated Robot Status Bits
+ @ so1 ST_S01_Bits %l S018it Level Access for Dedicated Robot Status Bits
@ nso2 EYTE 0 B General Purpose User Bytes or Bits S0{0-7) from Robotto PLC
@ nso3 EYTE 0 %I General Purpose User Bytes or Bits S0{0-7) from Robotto PLC
@ nso+ BYTE 0 %l General Purpose User Bytes or Bits S0(0-7)from Rebot to PLC
@ nsos BYTE 0 EA g General Purpose User Bytes or Bits S0(0-7)from Rebotto PLC
& ons — R = P == Y S Ty
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12 Problems and Lessons Learned

12.1 Install the correct version of TwinCAT 3.1
I recommend that you have a CFAST reader on hand, just in case you need to install a new Windows CE
image on your Beckhoff controller. Below are images of one we happen to have here. The controller that |
started with, needed to have a new image installed. According to Beckhoff, Windows CE is just delete the
whole folder on the CF card and copy a new folder on the card and pop it back into the controller. It was
pretty easy to do. Download the 4022.4 image here:

ftp://ftp.beckhoff.com/software/embPC-
Control/CX20xx/CE/TC3/CBx055 CBx056 WEC7 HPS v604d TC31 B4022.4.zip



https://protect-us.mimecast.com/s/F8ZqC9rGR9iPO5YfE2Pel?domain=ftp.beckhoff.com
https://protect-us.mimecast.com/s/F8ZqC9rGR9iPO5YfE2Pel?domain=ftp.beckhoff.com
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122 TCIOETHIPW32.dll error
Turned out that Windows CE did not have this file and it’s required to Ethernet/IP Scanner to work.

Originally it was emailed to me and copied in the right spot but Mimecast (antivirus) chewed on it and
corrupted the DLL file through email. Once we re-downloaded the file from FTP and replaced it, then this

error went away. Contact Beckhoff to get this file. The file must be copied in the \Hard
Disk\TwinCAT\3.1\Driver folder. It was missing in my controller.

D EIPTest - Microsoft Visual Studio (Administrator]
FILE EDIT VIEEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

fo-oB-o-2 WX 8|9 -] » atach. - [Release =] [TwinCAT RT (i) -|| 8
i B B2 @ @5 | o308 -l s i P S | | | ‘ = =
Solution Explorer ~ 4 x| Vamaha MAIN = X
© - @l = 1 PROGRAM MATH
@ o-a| & N i

Search Solution Explorer (Ctrl+;) P~ B iCnt: INT;

] Solution ‘EIPTest' A g byTnput AT $T+: WORD:

& =l { Collapse Al o Eyouboet AT 30+ .
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Yamaha RCX340 Ethernet/IP to Beckhoff CX2020 TwinCAT 3.1 Controller

CARRY AND TRANSFER EQUIPMENT

» Handling parts

+ Space saving
layout using double
carrier (N15/N18)

Ml TESTER (2 cartesian robots controlled simultaneously) ‘

« Post-process
testing of electronic
parts

+ 2 SXYx units are operated using 1
RCX240 with settings for 2 robots.

« High vertical traveling accuracy

« ICs are taken out
of the pallet and
parts are transferred
to the specified
place by the robot.

+ Adie is attached
to the circuit
board during
semi-conductor
manufacturing

* RCX controller programming

+ Positioning 2 nut
runners at the same
time for a large work
piece.

+ 2 screws at
opposite locations
tightened at the
same time.

+ High speed, high accuracy

PRECISION PART ASSEMBLER

« Assembly of small
size precision parts.

« High speed
assembly

« Narrow machine
width, and settable
with a tiny pitch.

+ Base machine of
line type assembly
cell.

+ SCARA
advantages with
a wide operation
range.

+ Form a line to any
length by coupling
cells together.

+ Spreading sealant
to mating faces of
the cases

+« Three dimensional
application using

3 axes Cartesian
robot. Cartesian
robot incorporated
with special purpose
machine.

Specifications and appearance are subjecl lo change withou! pror nolice.
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