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1 Overview

The PAC series from ICPDAS are equipped with slots which supports the extension of
local 10 and communication interfaces (serial, Ethernet, USB). ICPDAS provides a large
variety of |0 extension modules starting from simple digital 10, to analogue 10 for
current, voltage and temperature measurement.

Port extension

(USB ports (for camera), Ethernet ports (PoE), CAN, RS-232/485)

Figure 1: Local expansion modules for PAC series

The purpose of this manual is to describe how to use the Win-GRAF |0 Wizard to
configure and integrate each module into the PLC programming environment. The |0
Wizard provides a graphical user interface to add a module to the PAC |0 slot via drag
and drop mechanism. The 10 wizard can only be used in conjunction with the IO
modules supported by the PAC series from ICPDAS.

2 Software Installation

2.1 Workbench
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The Win-GRAF workbench setup program "Win-GRAF_Workbench_xxxx_Setup"
automatically installs all the required 10 Wizard plugin libraries for the 10 extension
module integration. The following files are installed:

C:\Program Files (x86)\Win-GRAF Workbench\Win-GRAF Wb xx.xx\|OD\K5BusPaclo.dll
C:\Program Files (x86)\Win-GRAF Workbench\Win-GRAF Wb xx.xx\|OD\PacloProfile\..
C:\Program Files (x86)\Win-GRAF Workbench\Win-GRAF Wb xx.xx\|OD\PacloBitMap)\..

2.2 Runtime

By default the 10 runtime DLL ("ddkc_pacio.dll") is being installed by the runtime setup
program in the directory of the runtime execution file "WinGrafRuntime.exe". If you
manually move the runtime execution file to a different directory make always sure that
the 10 runtime DLL exists in the runtime directory.
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3 10 Configuration

ICPDAS offers two type of PAC series:
- 8000 series: XP-8000-WES7, LP-8000, WP-8000-CE7/WP-8000
* Supported |0 modules: I-8K and 1-87K
- 9000 series: WP-9000-CE7, XP-9000-WES7, XP-9000-10T, EMP-9000
* Supported |0 modules: I-9K and 1-97K
The form factor of both the main control unit and the 10 extension modules differs

between both series. It is therefore important to select the correct IO module type for
respective controller type.

3.1 Open the 10 Wizard

In the following the it is shown how to open the 10 wizard in the Win-GRAF workbench.

Step 1: Click the 'Open I/Os' button in the tool bar
Step 2: Select 'PAC 10 (ICPDAS)' and click 'OK'

Win Win-GRAF 10.0 - MyIO -

o
File Edit View Insert Project Tools Window Help 1

| MR 2 % oXX o2 &|MERe GF §a &%
Workspace

4 2 MylO
b Exception programs
4 Euar:ir:s Board [Act. [Sa. |
. W (Generic) =
4 YWatch ffar debugging) | i PACI0 (CPDAS) |®
B SoitScope

E# |nitial values
2 Fieldbus Configurations
#13 Binding Corfiguration
£ Prafiles
§g Global defines
uf Wariahles
b Types
(Al Projects)
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The user interface of the 10 wizard will be displayed in the workbench (Figure 2).

PAC IO (ICPDAS)
¥ =T

0
XP_8000-WEST b B Digital Inputs (DN

E&

g b B Digital Qutputs (D)
A B Digital Input & Cutput (DI
555 bB Analog Input (Al
b B Analog Output (A0)
b B Miscellaneous

o
o
B
:
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(=1}
a0
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[0] XP-S000-WEST (The XP-S000-\WEST are WEST based PACs that combine computing, VO, and operate

H > M
)
¢ | Name | value Syrmbol | Hame | Type | Setting

Slot 0

Module Na...  X#P-3000-WES?
Diescription The *F-9000-EST a...

Motes

4 | 1 »

Figure 2: 10 Wizard

The user interface is divided into four section:

e  Part 1: Displays the main control unit (PAC) with the selected 10 modules.

®  Part 2: List all the IO modules supported by the PAC series. The modules can be
added to the PAC slot via drag & drop procedure: Select a IO module from the list
and drag it to the PAC device displayed in the first window (Part 1).

*  Part 3: Displays information of the selected module. Click on either the PAC main
control unit or one of its IO module in the slot to display the name and description.
In addition it allows to select the PAC type to be used and add some notes to
describe the main purpose of the device in the application.

*  Part 4: Displays the mapped variables to the in- or output channels of the 10
module

ICP DAS Page 8 OPC UA Server for Win-GRAF
Version 1.0



3.2 10 Selection and Configuration Procedure

This section provides a quick overview how to add and configure a 10 slot module with
the Win-GRAF workbench. The 10 wizard can not scan the target platform and load the
current 10 module setup and configuration. The user has to use the 10 wizard to
manually add the |0 module to the PAC slot via drag & drop according to the 10 setup in
the target platform.

In the following the steps are shown for |0 selection and configuration.

Step 1: Select the PAC type.
1. Click on the main control unit image (Part 1) on the top left window
2. Click on the drop box next to '"Module Name' to select a PAC type. The
image of the main control unit will change according to the selected PAC
type. For the demonstration purpose 'XP-9000-WES7' is selected.

PAC 10 (ICPDAS)
“13
0
E XP-9000-WEST @
ﬂ.
1
335
o
&
B
o)
FA
o8
oo
B
@
Lal
B
T
[0] XP-8000-WEST (The XP-3000-WEST are WEST based PACs that combine computing, V0, a
Mo
Narne [value || Syrnbol [ Name
S s EMP-9000-MPAC H
Module Name = WP-BN0FCE 7
Description T|WFP-3000-CE7? @
HP-B000-WES?
Notes XP-BO00-CER
K- T
w0 =5
£+ » | PACIO(ICPDAS),

Step 2: Add the 10 module to the PAC extension slots.
Expand the 10 module tree on the right window; select a module item and
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Step 3:

ICP DAS

drag it over the PAC image. In this example the 32 DI channel i-9040P is added

to the first slot.

4
-4

BHEGEH 2 ETAE0 (&S

w2 | B

PAC 10 (ICPDAS) "

0
XP-9000-WEST

[1] -9040P (32-channel digital input with photo couple isolation. )

(L |

b3 (A
v B Digital Inputs (D)
4 [ Digital Outputs (DO)

[l -a037P
[l i-a040P
T -andiF

il iao57P
[l 8064
B Digital Input & Qutput (DI,
b B Analog Input (A
b B Analog Output (40)
b B Miscellaneous

Parameter mapping and configuration. In this step PLC variables are defined
and mapped to the individual channels of the inserted slot modules.

Double click the slot module image on the top window section. A window
with different tabs pops up. The first tab gives more detailed information
of the slot module, e.g. the slot number in which the module has been
inserted, its name and description. In the 'Note' section the user can
describe the purpose of the module and its channels in the application.

1.
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19040 (Siot: 1) A S R [

Information | Diagnostic Register | Digital Inputl

Slot 1

Module Name ||'9U49P

Description [32-channsl digital input with photo coupls isolation

Note

Close

2. The purpose of the 'Diagnostic Register' tab is to allow the PLC program
to directly access the modules name, communication status and the error
type for failed module access.

Diagnostic .
D
s escription
Status * The 'Status' indicates whether the real module plugged into

the slot is identical to the module configured via the 10 wizard.
¢ If both modules matches the 'Status' variable will be set to
TRUE. The 10 module checking will only be done during the
initialization phase.
Module Name ¢ Displays the module name plugged into the slot

* For performance reason the module name will only be read
during the initialization phase.

* By reading the 'Module Name' the PLC application can ensure
that the correct module has been inserted before
communication starts

Error Code * In each PLC cycle the communication state of the each slot
module will be checked to ensure that the data exchanges was
successful. Communication errors for example may occur if the
extension module has not been correctly plugged into the slot.

* See error table for more information
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ICP DAS

3.

F9040P (Slot: 1) S R (o
| Information  Diagnostic Register | Digital Input|
Syrmbal |Register  |DataType | Note
7 Status BOOL
77 Madule Name  STRING
77 ErorCode  WORD

Diagnostic register variable mapping: Assign PLC variables to the
diagnostic registers

Double click '???' to declare a PLC variable or select an existing PLC

variable to hold the value of the mapped register. A variable editor
window appears which list all the declared variables. Select one of
the variables from the list or declare a new variable.

A

777 E

[E] Yariahles: (all)
-1 Main/divarl
[ Mainfdivarl
—-[1 Main/divar?
- O bain/divard

Wariables: (all v

|| Local variakles only
| |Hide FB instances

A

Declaring a new variable: Enter a variable name in the edit box at

the top of the variable editor which displays the '???' symbols. In
this example the name 'myStatus' is selected. Enter the 'OK" button.
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ICP DAS

myStatus ‘i

[ “ariables: (all)
0 Main/divard
0 Main/divan
-0 Main/divar?
w0 Wainddivar3

Wariables: (all -

| | Local variahles only
Hide FB instances

L™ A

Another window pops up which allows you to select the data type,
initial value etc.. Make sure that the selected data type matches the
type of the diagnostic register. Click 'Yes' to confirm the setting.

Win myStatus lﬁ1
This syrmbol does not exist. Possible actions:
Rename vatiable
@) Declare new variable
MName: myStatus
Type: BOOL hd
Where: GLOBAL -
Description:
Initvalue:
User Group: A
Tag:
Advanced: [ |Read Only [ inouT Dim.: 0 =
[ |External ] Syh.
I Fewer ] [ YEs l l Mo l l Cancel l [ Help ]
e s e J

The newly declared variable will be shown next to the mapped
register. The 'myStatus' variable will be updated with the 'Status'
register in each PLC cycle.
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Information | Diagnostic Register | Digital Input|

Syrnbol | Register | DataType | MNote
myStatus  Status BOOL
7 Module Mame  STRING
7 Error Code WORD

Channel register variable mapping: Each 1/O channel has to be mapped to
a separate PLC variable.

The 1/0 channel variable mapping procedure is identical to the diagnostic
register mapping procedure described in the previous step.

Using the i-9040P as an example we will show how to simplify the

mapping procedure:

1-9040P (Slot: 1) - 3 [
[ Information | Diagnostic Register| Digital Input |
Symbol [Charnel | DataType | Mote |
777 {nlli] BOOL -
77 on BOOL
77 DIz BOOL
77 i3 BOOL
77 Di4 BOOL
77 Dis BOOL
77 Dle BOOL
77 o7 BOOL
77 [nl] BOOL
77 DI3 BOOL |=
77 ono BOOL
77 oni BOOL
777 oz BOOL
e oni BOOL
e on4 BOOL
e one BOOL
i one BOOL
e ony BOOL
e Dnag BOOL
e ona BOOL
i Dizn BOOL
e D21 BOOL
e D2z BOOL
e D23 BOOL o
|

The i-9040P module has got 32 DI channel. Each entry in the 'Digital
Input' table represent one DI channel. Declare a BOOL array with 32
elements by double click on any 'Symbol' cell displaying '???". In the
popup variable editor enter a variable name (for example 'myDI') and
click 'OK'.
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Dl ‘i

[ “ariables: (all)
-0 Main/divard
0 tainfdivart
[ Main/divar?
[ kainfdivard

------- B royStatus

Wariables: (all -

| | Local variahles only
Hide FB instances

=  |nthe popup declaration editor select the BOOL data type and set
the dimension to 32 elements. Initialize all 32 element in the array
to FALSE. Confirm the setting with 'Yes'.

r'Mn myDI &Jw
This symbol does not exist. Possible actions:
Fename wvariakle
(@ Declare new variahle
MNarme: Dl
| Where: GLOBAL -
Description:
Initwalue: 32(FALSE) @
User Group: -
Tag:
Advanced: [(TRead Only [inouT Dim.: | 32 =
@ [ ]External [] 5yh. @
[ Fewer l [ Yes l [ o l [ Cancel l l Help l

=  Enter the array name with index to the 'Symbol' column.
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ICP DAS

1-9040P (Slot: 1)

| Information | Diagnostic Register| Digital Input |

Syrmbal |Chanrel | DataType |Mote
myDI[] D0 BOOL
myOI[] DA BOOL
myDI[2] DI BOOL
myDI[F] D3 BOOL
myDI[4] D4 BOOL
myDI[E]  DIS BOOL
myDI[E] DI BOOL
myOI[7] D7 BOOL
myDI[]  DIa BOOL
myDI[G] DA BOOL
myDI[10] DO BOOL
myDI[1] DI BOOL
myDI[12] D2 BOOL
myDI[13] D3 BOOL
myDI[14] D14 BOOL
myDI[15] D5 BOOL
myDI[1E] D16 BOOL
myDI[17] D7 BOOL
myDI[18] D18 BOOL
myDI[13] D3 BOOL
myDI[20] D20 BOOL
myDI[21] DIz BOOL
myDI[22] D22 BOOL
myDI[23] D23 BOOL

= (Click 'Close'. Now the PLC application can access the DI channel

status. The mapped variables are updated in each cycle.

The variable mapping procedure for analog and digital expansion module
are the same except that some additional configurations are necessary
such as setting the measured analog value range, its physical unit and the

value format.

The figure below shows an example of the i-9017 analog input module.

1-9017 (Slot: 2)

-

| Information | Diagnostic Register| Analog Input ‘

Syrmbal |Channel | Range |Value Format | DataType | Note
myAIll] inD Y Vima, FLOAT
myAIll] Vind +/ BV VimA, FLOAT
myAllZ]  Vin ALY VimA, FLOAT
myAlll] Vin3 2BV VimA FLOAT
myAlld]  Vind ALY VimA FLOAT
myAIE]  Ving +f1 BBV VimA, FLOAT
myAIlE]  Vind ALY VimA, FLOAT
myAIl7] Vin? ALY VimA FLOAT
4 1 r
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4 Appendix

4.1.1 Extension Module Error

Each time the PLC accesses an extension module the 'Error Code' register will indicate
whether the access was successful:

Error Description

0x0000 * No error occurred

0x0001 * Module type mismatch. The module plugged into the PAC slot
does not match with the module setup via the 10 wizard

0x0002 ¢ Initializing the extension module failed during the start-up
phase

0x0100 ¢ Writing the digital output channel failed

0x0101 * Reading the digital input channel failed

0x0102 * Writing the analog output channel failed

0x0103 * Reading the analog input channel failed

Table 1: 'Error Code' definitions
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