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1. Introduction

1.1. About This Manual

This document describes the use of the CODESYS programming environment and the Wince

runtime system for the Advantech ADAM-5560 series products.

Advantech provides add-on package for CoDeSys which allows developers and end users to

connected I/0 modules; perform configurations, and simple testing of the I/0.

This manual supplies information about how to apply CoDeSys to control Advantech

ADAM-5560, including software installation, writing a new program in CoDeSys to testing

ADAM I/O modules.

1.2.

Organization of This Manual

This user manual is divided into the following sections:

Introduction

Installations

Create and run a project

Advantech 1/O Modules

Diagnosis and Troubleshooting

Introduction

This section gives the user a basic idea of this manual.



Installations
This section provides instructions on how to install CoDeSys and Advantech Add-on

Package

Create and run a project

This section gives the new user a walk-through in creating a simple program.

Advantech 1/0 Modules
This section introduces the detail configuration and mapping variables of Advantech

ADAM 1/O modules

Diagnosis and Troubleshooting
This section provides instructions on how to troubleshooting and diagnose operation

mistakes or module errors.
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2. Installations

2.1. CODESYS Installation

Step1: Double click and execute the “Setup_CODESYSV<Version>.exe” to start the

installation assistant and then click Next to continue.

CODESYS V3.5 5P5 Patch 2 - InstallShield Wizard

Welcome to the InztallShield Wizard For
CODESYS ¥3.5 5P5 Patch 2

The Inztall5hield *wizard will ingtall CODESYS W35 5F5
Patch 2 on your computer. To continue, click Mest,

< Back M et =

[ Cancel
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Step 2: You will then be prompted for the installation location. By default, CoDeSys will
install to C:\Program Files\3S CODESYS, but you can specify the location or folder name of

your choice. Click Next to proceed.

CODESYS V3.5 SP5 Patch 2 - InstallShield Wizard | 2 |

Chooze Destination Location

Select folder where setup will install files.

Setup will ingtall CODESY'S 3.5 SP5 Patch 2 in the fallawing falder.

Tao inztall to this falder, chck Nest. Tanstall to a different falder, click Browse and select
another folder.

Destination Falder

C:\Program Filestas CODESYSY

[mztallS hield

< Back [ Mext » J[ Cancel ]

Step 3: Select all features and then click Next to proceed.
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CODESYS V3.5 5P5 Patch 2 - InstallShield Wizard

Select Features

Select the features setup will install.

W] CODESYS W3

- WICODESYS Converter
W] CODESY'S Gateway

- [W|CODESYS OPC Server 3
W CODESYS Gateway 2.3
- WICODESYS Control Win V3

1.35 3B of zpace required on the C drive

19.11 GB of space available on the C drive
[nztallShield

Select the features pou want to inztall, and deselect the features you do not want to install,

Dezcription

CODESYS W3 .. Menxt
generation object arented
pragrarmming toal for [EC
£1131-3 PLC programsz.

< Back

Mext = ] [

Cancel

. . (ElelniEs
Step 4: Complete to install CoDeSys and you'll see CoDeSys icon | was

@i

the desktop. Click "Finish" to close the installation wizard.

12
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CODESYS ¥3.5 SP5 Patch 2 - InstallShield Wizand

Inztall5hield Wizard Complete

The InstallShield “Wizard has succeszfully installed CODESYS
W5 5P5 Patch 2 Click Finigh to exit the wizard,

Cancel

2.2. Add-on Package Installation

Now that you have CoDeSys on your system, you’ll want to do a few steps to install add-on

package on your environment.

2.2.1. First-time Installation

Step 1: Install the latest version of the add-on package by double-clicking the executable

“Advantech ADAM CODESYS ADD ON.package”.
Note!

If you get an error stating “you must have administrative rights in order to install or

uninstall a package” on Window 7, you should turn UAC off.

13



You must have administrative rights in order to install or uninstall a package.

LY

(a) Open User Account Control Settings by clicking the Start button Q, and then

clicking Control Panel. In the search box, type uac, and then click Change User Account

Control settings.

(b) Move the slider to the Never notify position, and then click OK. ¥ If you're prompted
for an administrator password or confirmation, type the password or provide

confirmation. You will need to restart your computer for UAC to be turned off.

For more information about notification options, please refer to Microsoft website.

Step 2: When you are asked to choose setup type, choose the “Typical setup” and then click

Next.

&2 Installation - Choose Setup Type

Advantech ADAM CODESYS ADD OM [1.0.0.0]
=i
Please select the type of setup you would like to perform, D

() Complete setup
&l package compaonents will be installed.

The mosk commonly used package components will be installed,

() Customized setup

Full contral over which package components are installed,
Recommended Far advanced users,

14
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Step 3: Select all versions and then click next.

g2 Installation - Target Yersions

Advantech ADAM CODESYS ADD ON [1.0.0.0]

Cne of more components in this package will modify existing wversions, Please E
select all the wersions which should be upgraded by this package.

CODERYE V2.5 5P5 Patch 2 Composr Dedicated
CODESYS V25 5P5 Patch 2

Cancel ] [ < Back ][ Mext =

Step 4: After the files have installed, you will see the completion screen. Click "Finish" to

close the installation wizard.

15



g2 Installation - Setup Completed

Advantech ADAM CODESYS ADD ON [1.0.0.0]

The package haz been successfully instelled . Click Findsh to exdt the wizard or Next to zee the
SUTLTIETY.

Mext > || |  Finish

2.2.2. Updating the Package

It's highly recommended that you uninstall the previous version package before updating

and installing new add-on package.

Start CoDeSys and perform command Package Manager @ from the menu (Tools ->
Package Manager). Select the package you want to uninstall and then click “Uninstall”. Click

"Close" to close the package manager.

After uninstalling the old package successfully, please refer to First-time Installation.
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Package Manager

Currently installed packages:

Sort by | Mame

"]

’ Install... ]

Mg Wersinn
&P |Advantech ADAM CODESYS ADD OM | 1.0.0.0
1

<

Inztallation date

p
201412410 i & info not available

T

pdate info License info

| ln

Uninstall...

Dt

Updates

Searchi

CODESYS

CODES

bils. .,
updates

Ftore

5 Store

[] Display wersians Search updates in background

Clase
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3. Create and run a project

3.1. Start CoDeSys

g

Start CoDeSys by double-clicking the CoDeSys icon Vs which is available on the desktop.

Alternatively, you can start the CoDeSys programming system with

Start -> Programs -> 3S Software -> CoDeSys -> CODESYS V<version>

When you start the programming system the first time after first installation on the system,

you will be asked to choose the default collection of settings and features. Choose the

“Professional” and then click Start to proceed.

Chooze Defanlt Environment Sethings &

Before ywou begin using this software for the first time, wou need to specify the bype of
development activity wou engaage in khe mast, This information is used ko apply a
predefined collection of setkings to the development environment that is designed For
wour developrment activity,

You can choose ko use a different colleckion of setkings ak any time, From the Toals
meny, choose Options and then choose Features,

Choose your default environment settings:

Professional

Descripkion:

Recommended For users with advanced requirements. All Reatures are avalable, and
some user interface aspects show maore complexity in ordey o uneeeil all possibilities
of the system,

Exit

| stat |

—

Before creating a project, make sure that Advantech ADAM add-on package is installed

successfully. Choose Package Manger from the Tools menu:

If the Advantech ADAM add-on package didn’t show in manager, please refer to Chapter 2

and update your package.
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F ™Y
e,

Currently installed packages:

Sort by: [Name V] ’ Installu.

Mame Version  Installation date  Updateinfo  License info Uninstall...
9|Advantech ADAM CODESYSADD ON | 1.0.0.0 2014f12/5 Licenseinfo notavailak
# CODESYS Package Desianer 3.5.5.0 2014/11/26 No license required
Updates
Search updates
Download...
CODESYS Store
CODESYS Stare
< [Tl ¥

[ Display versions Search updates in background

3.2. Create a Project

Step 1: To create a new project, choose command New project from the File menu:

In the New Project dialog select Standard project in the ‘Templates’ field and enter a Name

and a Location path for the project file. Press OK to confirm.

20



'E New Project

Categaries: Templates:
[ Libraries & o
[ Projects .‘ =
Empty project | S Standard
project praject w...
/

& project containing one device, one appli

tion, and an empty implementation for PLC_PRIG |

Marmne:

Location:

| 4

|.ﬁ.dvantech_ﬁample_F‘rnject

|C:'|,D|:u:uments and Settingsl@ERﬁ,My Documents

v[..]

(]9

—

[ Cancel ]

Step 2: You will then be prompted for choosing devices. Choose device Advantech

ADAM-5560 WinCE V3 (ADVANTECH) and programming language Structured Text (ST)

(depend on developer) for PLC_PRG. Press OK to open the new project.
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Standard Project rg'

You are about to create a new standard project, This wizard will create the Following
objects within this project:

-

- One programmable device as specified below

- & program PLC_PRG in the language specified below

- A cyelic kask which calls PLC_PRG

- A reference to the newest version of the Standard library currently inskalled,

Device: | fdvankech ADAM-5560 'WinCE W3 (ADYAMTECH)

PLC_PRGin: | Structured Text (ST) v |

Step 3: The project name now will appear in the title bar of the CoDeSys user interface and

the Devices window.

Devices -« I
=g Advanfach Sampla Project
= m Device (Advankech ADAM-5560 WinCE Y3
= @1] Pl Logic
= ";,} Application
m Library Manager
FLC_PRG (PRG)
= @ Task Configuration
= @ MainTask.
] PLC_PRG
=i Backplane (Backplane)
<Empty = {<Empty =)
<Emply = {<Emphy =)
<Emply = {<Emphy =)
<Empty = {<Empty =)
<Empty = {<Empty =)
<Empty = {<Empty =)
<Empty = {<Empty =)

P O A A N

3.3. Write a Program

In the Devices window, double-chick PLC_PRG(PRG) and language editor window will open.

The editor consists of a declaration part (upper) and a body part (lower), separated by a

22



screen divider. The declaration part shows line numbers at the left border and the

embracing keywords "VAR" and "END_VAR" for the variables declaration.

"
: Devices * 0 X |: PLC_PRG X
| T3 Advantech_Sample_Fraject i [ 1 PROGRAM PL':—PP‘GDEC | a ratIO N a rt
1 = pevice (advantech ADAM-SSEN WinCE ¥3) 'e 2 vmm P
1 '
| - &0 Pl Logic ! 3 i_hase: IHT:
! =17 Application : 4 i_height: INT;
: m Library Manager l 5 i radius: IHT:
! PLC_PRE (PRG) ! s D vaR
. = @ Task Configuration | = 7| VAR COHSTRNT
= ; l
: @ MainTask | g const_PI: BEAL := 3.14;
! ] FLC_FRG i s|  ED var
1 =-fil Backplane (Backplane) : - 10| vam
: L <Empby> {<Empy>) | 11 d_area: REAL;
I L <Empby> [ <Emply>) |1zl Enp VIR
' £ <Empty> {<Emphy) Y
| E  <Empty: { <Emply=) 4
: E <Emply > { <Emply =) 1 A raloulate triangle ared
1 L <Empky> { <Empky=) z i hase := 5: §Ody pa rt
: E  <Empty: { <Emply=) 3 i_height := 7;
1 4 d_area := i_hase ¥ i_height * 0.5;
1 H H .
X DeVICE WlndOW H S Caloulate circle area
1 & i_radius := ©;
: 7 d_area := i_radius * i_radius * const_PI:
L ]

In the declaration part of the editor put the cursor behind VAR and press the Return-key.

A new empty line will be displayed where you enter the declaration of variables.

Here, we write a simple program to calculate the area of triangle and circle, so declare

i_base, i_height, i_radius which are of type INTEGER, d_area of type REAL:

FROGEAM FLC_FRG
ViR
i_base: IHT:
i_height: IHT:
i_radinz: IHT:
EHD ViR
VAR COHSTAHT
const_PI: BERL := 3.14;
EHD VAR
ViR
d_area: BERL;
EHD ViR

In the body part of the PLC_PRG editor put the cursor in line 1 and enter the following lines:
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A4 Caloulate triangle area

i_bhase := 5;

i_height := 7;

d_area := i_base * i_height * 0.5;

A Caloulate circle area

i_radiusz := &;

d area := i_radius * i_radius * const_FI:

We need to check the program for syntactic errors and perform command Build from

the menu (Build -> Build) or press <F11>:

» || € 0 erxorfs) | 0 warning(s) | € 0 mesmgels) | X

Description

| ------ Build started: Application: Device. &pplication -------
bypify code ...
Compile complete -- 0 errors, O warnings

Note!

No code will be generated in this case. Error messages will be displayed in the

Messages window which is placed at the lower part of the user interface per default.

3.4. Connect to the Target Device

In this section, we want to discuss how to connect to ADAM-5560.
We need to set the active application by using Device editor. It displays an icon of
programming device, the current gateway and the target device with their connection status.

The Device editor opens by double clicking the device name in the device tree.

Devices > x FLC_FRG (1) pevice x
= Bl Advantech Sampie Froject T smmunication Settings | li il i hel d igh k depl L Inf i
-lmwce {Advantach ADAM-5560 WinCE v3) ‘ H 35 :| Applications || Files Log PLC settings | PLC shell | Users and Groups | Access Rights || Task deployment | Status L. Infarmation

Scan network... | Gateway *  Device v

= E[I Plc Logic —’.

= ':3 Application
m Library Manager
PLC_PRG (PRG) o
= @ Task Configuration H
-k Emask

PLC_PRG Q

= Backplane (Backplane) ——————————— . 2
<Empty = {<Empty =)
<Empty= (<Empty =)
<Empy= {<Empty =)
<Empty = {<Empty =)
<Empty= (<Empty =)
<Empy= {<Empty =) Part:
<Empty = {<Empty =) 1217

Gateway

v | |[DD75] {active) - |

IP-Address:
localhost

mAannmanann

24



Click the Scan network button to search for available devices in your local network. You will
then be prompted for the device selection. Choose your target device and click OK to

proceed.

Select Device @

Select the network path to the controller:

= .13.:;. Gateway-1 Device Name: G
@ CODESYS Control WinCE %3 [0050] CODESYS Control

[ coODESYS Control WinCE ¥3 [0051] WInCE Y3

[T [copESYS Contral wincE ¥3[0075] |

Device Address:
a07vs

Targek Yersion:
3.5.5.30

Target Yendor:
ADYAMTECH

Targek ID: —
1635 0001

Target Name:
ADAM-5560 WincE

[o]4 Cancel

In Device editor, it will show the connection status. Please check that the colored status

points are all in green.

Note!

Meaning of the colored status point on the gateway and the device:
Red: Connection cannot be established
Green: Connection established

Black: Connection not defined
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PLCPRG [f] Device x

Communication Settings |p,pp|icatigns Files Log

PLC settings || PLC shell | Users and Groups | Access Rights | Task deployment || Status

i Information

Scan network,.. | Gateway = | Device -

Gateway

|[0075] (active,) ~|

IP-Address:
localhosk

Pork:
1217

3.5. Run the Application

Device Mame:
CODESYS Contral WinCE W3

Device Address:
0075

Targek IO
1635 0001

Target Type:
4096

Target Vendor:
ADVANTECH

Target Yersion:
3.5.5.30

We can download the application by performing command Login % from the menu

(Online -> Login) or press <Alt+F8>. You will then be prompted for choosing login options.

Here, we choose “Login with download” for the first time and click OK to proceed.

Note!

Meaning of login options:

“Login with online change”: Only the modified objects will be loaded.

“Login with download”: The complete application will be loaded and initialized

completely. “Login without any change”: The latest modifications will not be loaded.

CODESYS

(") Login with online change.

(®)iLogin with download.

() Loagin without any change.

I l | Application changed since last download. What do wou wank to do?

3

Ik l [ Cancel
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We run the program by performing command Start .* from the menu (Debug -> Start) or
press <F5>. The online view of PLC_PRG will be opened: In the upper part a table shows the
watch variables in application. In the lower part you see the code lines as entered in offline
mode, supplemented by the little inline monitoring windows behind each variable, showing

the actual value.

Device.Application.PLC_PRG

Expression Type Value
@ i base INT 5
 i_height INT 7
& i_radius INT 3
@ const_P1 REAL @4
& d_area REAL 113.04

S Caloulete triangle area

i base[ 5 ]:i= 5:

i heightl 7 ] := 7:

d_area[ 13 ¥ ]:=1 base[ 5 | * i height[ 7 ] * 0.5:

S Caloulete circle ares

i_radius_ & ] := 6:

d_ares[ 113 ¥ ]:=i_radius| & | % i_radius[ & | " const_PI@ _ 314 |;

@ T e W

Stop the program by performing command Stop ®  from the menu (Debug -> Stop) or press
<Shift+F8>.

If you want to change into the offline mode and disconnect the programming system from
the target device, perform command Logout % from the menu (Online -> Logout) or press

<Ctrl+F8>.
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4. Advantech I/0 Modules

4.1. Insertl/0 Modules into CODESYS

We can add and configure Advantech I/O modules as objects in the device tree.
Note!
ADAM-5560 does NOT support hot plugging for I/0 modules.

An empty slot is identified by icon : and entry <Empty> (<Empty>). An already occupied
slot shows icon “Band the device name.

Choose one of available slot and click Plug Device in context menu.

=gl Advanfach 2 =g Advanfech o
= m Device [Advantech ADAM-5560 = m Device (Advantech ADAM-5560 WIinCE Y3
=-E0 Plc Logic =21 Ple Logic
= ":; Application = ":; Application
ﬁ] Library Manager m Library Manager
PLC_PRG (PRG) PLC_PRG (PRG)
= @ Task Configuration = @ Task Configuration
=-gE MainTask =-g8 MainTask
& PLC_PRG ] pLC_PRG
= Backplane (Backplane) = Backplane (Backplane)
E  <Empty:>{<Empty>) —————— C [j ADAM_S051 (ADAM S051)
E  <Empty>{<Empty>)  Plug Device E  <Empby={ <Empty =)
E  <Empky> {<Empty =) E  <Empby={ <Empty>)
E  <Empby> {<Empty =) £ <Empby={ <Empty>)
E  <Empby> {<Empty =) E  <Empby={ <Empty =)
E  <Empky> {<Empty =) E  <Empby> {<Empty =)
E  <Empbys (<Empkys) E  <Empby> {<Empty=)

It will open the Plug Device dialog, where you can choose one of available devices for the
current slot. The existing entry will be replaced by the new one in an occupied slot.

Click Plug Device to proceed and then press Close to close the device dialog.

Note!

You can remove the existing device by click Delete #* in context menu.
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ms-its:C:/Program%20Files/3S%20CODESYS/CODESYS/Online%20Help/en/CODESYS.chm::/Add_Device.htm#3S_AddDevice-7ea7fc121e8d4cd8c0a8640e008dd3ab-en-US

il Plug Device @

Mame: |ADAM_S013

Action:
(%) Plug device
Device:
Yendor: | <Al vendors:
Nammne Wendor Wersion

= [ Miscellaneaus

';il ADAM 5013 ADYANTECH 3.5.5.30

';ﬂ ADAM 5017 ADYANTECH 3.5.5.30
';ﬂ ADAM S017P ADYANTECH 3.5.5.30
';ﬂ ADAM S01710H ADYANTECH 3.5.5.30
U ADAM 5015 ADYANTECH 3.5.5.30
';ﬂ ADAM S018P ADYANTECH 3.5.5.30
';ﬂ ADAM 5024 ADYANTECH 3.5.5.30
';ﬂ ADAM 5051 ADYANTECH 3.5.5.30
';ﬂ ADAM 5052 ADYANTECH 3.5.5.30
';ﬂ ADAM 5053 ADYANTECH 3.5.5.30
';ﬂ ADAM 5055 ADYANTECH 3.5.5.30
';ﬂ ADAM 5056 ADYANTECH 3.5.5.30 i
Group by categary

[] Display all wersions (far experts anly)

[] Display outdated versions

Infarmation:
[l Name: apamsoi13
Yendor: ADVANTECH
Groups:
¥ersion: 3.5.5.30 @
Model Number: -

Description: 3 Channels RTD Input Module

Plug selected device into the slot
<Empky:

&  (¥ou can select another target node in the navigator while this window is open. )

[ Flug Device ] [ Close

4.2. Map Variables to I/0 Modules

In this section, we want to discuss how to map variable of program to Advantech I/O
modules. For more details on creating a new program please refer to Chapter 3.

Here, we declare bValue in declaration part and set true in body part.

FROGEAM PLC_FRG
ViR

b¥alue: BOOL:
EHD VAR

bWalue:= true;

Open Module Editor by double clicking the device name in the device tree. Double-click on

the variable column and choose mapping variable by clicking the buttonl.]. In this example,
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we try to map the variable (bValue) to channel 0, so we double-click on the first row of

variable column.

® Status I/C Mapping | Status | i Information

Channels
Variable Mapping Channel Lddress Tupe Unit
= P oo OO WORD
" [ DO-0 %000 BOOL
" DO-1 %01 BOOL
i) DO-2 wO¥n,z  BOOL
Note!

Dlestription
Digital output chO ~ ch1s
Digital output 0
Digital output 1
Digital output 2

If you want to control all channels, declare a WORD variable and map it.

B Stabus 1f0 Mapping | Status | 0 Information

Channels

WVariable Mapping Channel = Address Twpe

="y | L Do SLOMD WORD
" Do-0 ... BOOL
" Do-1 %... BOOL

it Descrd...
Digital o...
Digital ...
Digital a...

It will open the Input Assistant Dialog, where you can choose one of available devices for

the current slot. The existing entry will be replaced by the new one in an occupied slot.

Click Plug Device to proceed.
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ms-its:C:/Program%20Files/3S%20CODESYS/CODESYS/Online%20Help/en/CODESYS.chm::/Add_Device.htm#3S_AddDevice-7ea7fc121e8d4cd8c0a8640e008dd3ab-en-US

Input Assistant E

Text search Categoriesl

Variables & Name Tupe Address Origin
= anpplication Anpfiration
= [E] pLc PR BROGRAN

Structured view \ Eilter: | Mone '
Show documentation Insert with arguments Insert with namespace prefix
Docurnentation:

bvalue: BOOL;
(VAR)

Now, we can download the application by performing command Login and then performing

command Start. The channel-0 of I/0 module will be lit up.

Channels
Variable Mapping  Channel = Lddrese Tupe Current Value  Prepar... it Description
- @ Do a0 WORD Digital oukput chi ~ ch1s
" application.PLC_PRG byValue ) Di-0 Yol BOOL Digital oukpat 0
" Do-1 .., BOOL Digital aukput 1
v o et e
Note!

If the Advantech modules are correctly configured, it will show a green circle icon

next to the device name in the device tree. If it shows a red triangle &L , see Chapter 6

for troubleshooting.
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fam Backplane (Backplane)
¢ §jl aDaM_S056 (ADAM S058)
At [ apam_S017 (ADAM 5017)
<Empty = {<Emptyw =)
<Empty = {<Empty =)
<Emphy = {<Emply =)
<Emply = {<Emply =)
<Empty = {<Empky =)

mnmamnamn

4.3. Support List

Advantech provides 21 types of ADAM-5000 I/O modules for various applications so far.
Following table is the I/O modules support list. In the following section, we will introduce 1/0

modules according to their types.

Module Name Specification Reference
ADAM-5013 3-ch RTD Input Isolated
ADAM-5017 8-ch Al Isolated

Analog Input ADAM-5017P  8-ch Al w/Independent Input Range Isolated
ADAM-5017UH 8-ch Ultra High Speed Al (200KHz) Isolated
ADAM-5018 7-ch TC Input Isolated

ADAM-5018P  7-ch TC Input w/Independent Input Range Isolated

Analog Output ADAM-5024 4-ch AO Isolated
ADAM-5051 16-ch DI Non-isolated
ADAM-5051D  16-ch DI w/LED Non-isolated

Digital Input ADAM-5051S  16-ch Isolated DI w/LED Isolated
ADAM-5052 8-ch Isolated DI w/LED Isolated
ADAM-5053 32-ch Isolated DI Isolated
ADAM-5056 16-ch DO Non-isolated
ADAM-5056D  16-ch DO w/LED Non-isolated

Digital Output ~ ADAM-5056S  16-ch Isolated DO w/LED Isolated

ADAM-5056S0O 16-ch Source Type Isolated DO w/LED Isolated

ADAM-5057S  32-ch Isolated DO Isolated
Digital I/O ADAM-5055S  16-ch Isolated DI/O w/LED Isolated
Relay Output ADAM-5060 6-ch Relay Output Isolated
ADAM-5069 8-ch Power Relay Output w/LED Isolated
Counter/ ADAM-5081 4-ch/8-ch High Speed Counter/Frequency Isolated
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Frequency

4.4. Digital Input Modules

In this section, we are going to introduce digital input modules.

The Module editor opens by double clicking the device name in the device tree. It consists of
three tab pages, that is, Status I/O Mapping, Status and Information.

Status I/0 Mapping: Show the I/O mapping status between variable to module channel. It

consists of seven columns.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. If the value is “true”,
it means that the channel is on; “false” for off. All channel values can represent as
one word.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/0O group. The board
shown below has 16 digital inputs. This will require either 16 Boolean addresses or 1

WORD (2 BYTE) addresses.

Note!
Meaning of address expression:
% = Directly Mapped variable

I = Physical Input
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W = Word (16 bits)
X = Single bit
$(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Description: The description of each variable.
Status: The reserved page.

Information: Provide the brief information to current module.

B Status IfO Mapping | Status | i Information

Channels
Yanable Mapping | Channel Address Tpe Tt Description
= A Ol DWWl WORD Digital input chi ~ chi1s
A DI-0 %.Ix0.0  BOOL Digital input 0
A DI-1 %Ix0.1  BOOL Digital input 1
A DI-2 X022 BOOL Digital input 2
A DI-3 %.Ix0.3  BOOL Digital input 3
5 DI-4 %I04 BOOL Digital input 4
5 DI-5 %05  BOOL Digital input S
5 DI-& %Ix0.6  BOOL Digital input &
5 DI-7 %07 BOOL Digital input 7
5 DI-& %Ix1.0 BOOL Digital input &
5 DI-9 %Ix1.1  BOOL Digital input 9
5 DI-10 %lxl.z  BOOL Digital input 10
5 DI-11 %Ix1.3  BOOL Digital input 11
5 DI-12 %Ixl.4  BOOL Digital input 12
5 DI-13 %Ix1.5  BOOL Digital input 13
5 DI-14 %Il BOOL Digital input 14
4y DI-15 opIvl.7  BOOL Digital input 15
A ErtorID sLIwl  WORD Ertar ID currently happened in the module

4.5. Digital Output Modules

In this section, we are going to introduce digital output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

three tab pages, that is, Status I/O Mapping, Status and Information.
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Status I/0 Mapping: Show the I/O mapping status between variable to module channel. It

consists of seven columns.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. Set the value to
“true” for switching on the channel; “false” for switching off. All channel values
can represent as one word.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/0 group. The board
shown below has 16 digital inputs. This will require either 16 Boolean addresses or 1

WORD (2 Byte) addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

W = Word (16 bits)

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Description: The description of each variable.
Status: The reserved page.

Information: Provide the brief information to current module.
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= Status IO Mapping | Status || 1 Information

Channels
Wariable Mapping =~ Chamnel = Address Tvpe it
=-"@ Do WO WORD
T Do-0 %0R0.0 BOOL
i Do-1 %001 BOOL
i Do-2 %0E0.2 BOOL
i@ Do-3 %QH0.3 BOOL
] Do-4 oQEl.4 BOOL
] Do-5 %0¥0.5  BOOL
T Do-6 %0R0.6  BOOL
i Do-7 %0E0, 7 BOOL
i Do-3 %0E1.0 BOOL
i@ Do-9 %K1l BOOL
] Do-10 %812 BOOL
] Do-11 %0813 BOOL
T Do-12 %0Rl.4 BOOL
i Do-13 %0E1.5 BOOL
i Do-14 %0El.E  BOOL
i@ Do-15 %K1,7 BOOL
i ErrorlD SIW0  WORD

4.6. Analog Input Modules

Description

Digital output chd ~ ch15

Digital output 0
Digital oukput 1
Digital output 2
Digital oukput 3
Digital output 4
Digital output 5
Digital output &
Digital output 7
Digital output &
Digital oukput 9
Digital oukput 10
Digital oukput 11
Digital output 12
Digital output 13
Digital output 14
Digital output 15

Errar ID currently happened in the module

In this section, we are going to introduce analog input modules.

The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the channel status page for setting channel ranges.

Double-click on the value column of the particular channel.

Note!

For ADAM-5013, ADAM-5017 and ADAM-5018, all channels are restricted to the same

channel range and base on the first channel (ch-0).

Skatus Configuration

Parameter
@ TypeOf AL-D
@ TypeOf AL-1
@ TypeCf AL-Z
@ TypeQf AL-3
2 TvpeQf Al-4
# TypeQf AL-S
@ TypeCf AL-6
# TypeOf AL-7

= Stabus I} Mapping | Sta

Tupe
Enurneration of BYTE
Enumeration of BYTE
Enurmeration of BYTE
Enurmeration of BYTE
Enurmeration of BYTE
Enurneration of BYTE
Enumeration of BYTE
Enurmeration of BYTE

tus

o2 M

L Information

Walne Defanlt Value  Tnit

b

420 mé
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420 mé
20 mé
A 20 i
A~20 M
A~ 20 mé
20 mi
420 miy
A 20 i
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Status I/0 Mapping: Show the I/O mapping status between variable to module channel.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.
Channel values: The data type of each channel is in REAL.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 8 analog inputs. This will require 8 DWORD addresses.

Note!

Meaning of address expression:
% = Directly Mapped variable

I = Physical Input

D = Double word (32 Bits)

$(N) = The starting address.
Type: The data type of each variable.

Description: The description of each variable.

Status Configuration | ™ Status IfO Mapping | Status | i+ Information

Channels
Wariable Mapping Channel Lddress Type Uit Dlescription
Ay A0 %ID0 REAL Analog input 0
Ay Al-1 %LID1 RE&AL Analog input 1
Ay Al-2 %ID2 RE&AL Analog input 2
Ay ErrorlD aI'WE WORD Error 1D currently happened in the module

Status: The reserved page.

Information: Provide the brief information for current module.

38



4.7. Analog Output Modules

In this section, we are going to introduce analog output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the channel status page for setting channel ranges.

Double-click on the value column of the particular channel.

Status Configuration | &= Skatus Ij0 Mapping | Status | L+ Information

Parameter Tpe Walue Defanlt Value  [Tnit Description
# Typedf AC-0 Enumeration of BYTE D0 s
& TypeCf AC-1 Enumeration of BYTE D0 s
& TypeCf AQ-2 Enumeration of BYTE D200 s
& TypeCf A0-3 Enumeration of EYTE Q20 tds

Status 1/0 Mapping: Show the I/O mapping status between local variable to module

channel.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.
Channel values: The data type of each channel is in REAL.

For detailed variable mapping information, see chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see chapter 5.3.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 4 analog outputs. This will require 4 DWORD addresses.

Note!

Meaning of address expression:
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% = Directly Mapped variable
Q = Physical Output

D = Double word (32 Bits)
$(N) = The starting address.

Type: The data type of each variable.

Description: The description of each variable.

Status Configuration | ¥ Status Ij0 Mapping | status | 1o Information

Channels
Variable Mapping Chamnnel Address Trpe Uit Diescription
i A0-0 QD0 REAL Analog output 0
i a0-1 %0D1 REAL analog output 1
i A0-Z %002 REAL analog output 2
Fi A0-5 %003 REAL analog output 3
L] ErratID L TW0 WORD Error ID currently happered in the madule

Status: The reserved page.

Information: Provide the brief information for current module.

4.8. Relay Output Modules

In this section, we are going to introduce relay output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

three tab pages, that is, Status 1/O Mapping, Status and Information.

Status I/0 Mapping: Show the 1/0O mapping status between local variable to module channel.

It consists of seven columns.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. Set the value to
“true” for switching on the channel; “false” for switching off. All channel values
can represent as one word.

For detailed variable mapping information, see Chapter 4.2.
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Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/0O group. The board
shown below has 6 relay outputs. This will require either 6 Boolean addresses or 1 Byte

address.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

W = Word (16 bits)

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.

Type: The data type of each variable.

Description: The description of each variable.

Status: The reserved page.

Information: Provide the brief information to current module.

¥ Status IMO Mapping | Status | i Information

Channels

Wariahle Mapping = Channel Address Type it Description

= Fa (¥ls) WD WORD Relay output chi ~ chS
i Do-0 %L0X0.0  BOOL Relay autput 0
i Do-1 S0l BOOL Relay output 1
i Do-2 %0¥0.2  BOOL Relay autput 2
i Do-3 %0¥0.3  BOOL Relay output 3
i Do-4 SO¥0.4  BOOL Relay output 4
i Do-5 %WE0E  BOOL Relay output S

A ErrorID W0 WORD Error ID currently happened in the module
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4.9. Counter/Frequency Modules

In this section, we are going to introduce counter/frequency modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the channel status page for setting channel ranges.
Double-click on the value column of the particular channel. The module contains counter

channels and DO/Alarm channels as shown image below.

For counter channels, we offer five types of counting mode (Bi-direction, Up/Down, A/B
Phase) for different application purposes. The counter will count up or down according to

your applications. This counting function helps us obtain the most accurate data.

Before starting counting, we have to set Startup Value, i.e. Initial value, and the default is 0.

The data type of startup value is in DWORD.

Parameter Tupe Talue Default Value Uit Description

= @ CTRO Channel config of CTR 0
& Mode Enumeration of BYTE Bi-directory Bi-directary
@ Startup Walue DWORD(lﬁ#U..lﬁ#l FErrErT ) Bi-directory i}

= &g CTR 2 Up/Dovn Channel config of CTR 2
@ Mode Enumeration of BYTE Bi-directary
# Startup Yalue DWORD(LE#0,  L6#FFFFFFFF) i H u]

= & CTR 4 | Channel config of CTR 4
# Mode Enumeration of BYTE Bi-directory Bi-directary
# Startup Walue DWORD(LG#D, , 16#FFFFFFFF) u] 1]

= @ CTRA Channel config of CTR &
@ Mode Enumeration of BYTE Bi-directory Bi-directary
@ Startup Yalue DWORD(LE#D,  16#FFFFFFFF) u] 1]

We can also set Digital Filter (in us) for high or low level minimum signal width to reduce

noise spike.

@ Digital Filker IMTE1, 65000} 1 1 us Digital Filker

For DO/Alarm channels, you can change the setting by double-clicking and selecting an item

from the pull-down menus:
Mode: Select "DO" or "Local Alarm Latch"

Alarm Type: Select "High" or "Low", i.e. high alarm or low alarm.
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Alarm Limit: Set alarm limit value.

Sending High alarm

Sending Low alarm

High alarm limit

Initial value

Low alarm limit

Y

¥

Alarm Mapping: Select counter channel number.

= g ALM-1
@ Mode
@ Alarm Tvpe
& Alarm Mapping
@ Alarm Limit
= & ALM-2
§ Maode
@ alarm Type
@ Alarm Mapping
& Alarm Limit
= E ALM-3
@ Mode
@ Alarm Tvpe
@ &larm Mapping
& Alarm Limit

Enurmeration of BYTE
Enumeration of BYTE
Enumeration of BYTE
DWORD

Enumeration of BYTE
Erwmeration of BYTE
Enumeration of BYTE
DWORD

Enumeration of BYTE
Enumeration of BYTE
Erwmeration of BYTE
DWORD

Alarm oukput...

Do ]
Law L
Channel 0 Channel 0
u] ]

Alatm oukput.
[nla] [ila]
Lows Loww
Channel 0 Channel 0
u] ]

Alarm oukput...
Do [ale
Lo Lo
Channel 0 Channel 0
u] ]

Status 1/0 Mapping: Show the I/O mapping status between local variable to module

channel.

Mapping: The mapping status of each variable. For detailed variable mapping

information, see chapter 4.2.

Note!

There are three categories of variables: Status variables, Setting variables and

Error ID.

Status variables: These variables are read-only and hold the module status.

Name Data type Information
CTR Counting Single Bit “true” for starting counting; “false” for stop.
CTR Overflow Single Bit “true” for overflow
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ALM Status Single Bit “true” for reach alarm latch.

Setting variables: These variables are read-write. You can change the setting by

changing the column value.

Name Data type Information

DO value Single Bit Set the value to “true” for switching on the channel;

“false” for switching off.

CTR Enable Single Bit Set “true” for starting to count; “false” for stopping to
count.
CTR Reset Single Bit Set “true” for set current counting number to startup

counting number.

CTR Clear Single Bit Set “true” for clear overflow.
Overflow
ALM Clear Alarm | Single Bit Set “true” for clear the alarm latch.

For detailed variable mapping information, see chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see chapter 5.3.

Address: The starting physical address of the variables for this I/0O group. The board
shown below has 4 counter inputs and 4 digital outputs. This will require 4 DWORD

addresses for counter channel values and 4 Boolean addresses for digital outputs.

Note!
Meaning of address expression:
% = Directly Mapped variable

I = Physical Input Q = Physical Output
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Skatus Configuration

X = Single bit

$(N) = The starting address.

Type: The data type of each variable.

Description: The description of each variable.

Channels
Variable

SR SIS

H

!
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4

3

3
w e e e v ww

A

b I -, . |

w e w e w

)

e |

oW W W

#= Status IJO Mapping | Status

Mapping  Cheoel

CTR-0

CTR-2

CTR-4

CTR-&

TR Counking
CTR Cwverflow
ALM Skatus

Do

C2-0

Dio-1

Dio-2

Dio-3

CTR Enable
CTR Reset

CTR Clear Overflow
ALM Clear alarm
ErrorID

Address
“LID0
“lll
Il
“ID3
“eIWE
“LIWa
SLIW10
U
00,0
00,1
00,2
0,3
YW1
U
U
UG
“eIW11

i Infarmation

Tope
DWORD
DWORD
DWORD
DWORD
WORD
WORD
WORD
WORD
ECOL
ECOL
BCOoL
BCOoL
WORD
WORD
WORD
WORD
WORD
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D = Double word (32 Bits)

it Diesription
Counker inpuk 0
Counket inpuk 2
Counter inpuk 4
Counter inpuk &
Zounker input chd ~ ch? enablejdisable
Counker inpuk chd ~ ch? overflow flag
Alarm autpuk chd ~ ch3 skakus
Digital output chi ~ ch3
Digital outpuk 0
Digital outpuk 1
Digital output 2
Digital output 3
Counker inpuk chd ~ ch? enablefdisable ..
Caunker inpuk ek~ ch7 cdear ba Startup
Zounker input chd - ch? dear overflow
Alarm output cho ~ ch3 clear alarm
Errar ID currently happened in the module
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5. Advantech Fieldbus Modules

Advantech ADAM series distributed data acquisition and control systems are the ideal tools

for creating multi-drop Fieldbus networks. The module design allows users to create

application-specific configurations with ease. System communicates with their controlling

host using either serial COM port or Modbus communication protocols.

5.1. Modbus

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog. Type the device name in Name container. Choose

Modbus COM in the Modbus option and click Add Device to proceed and then press Close

to close the device dialog.

Devices AL (55| 44d Device X
=3 Advanfed fO [~}
= A cevice (Aduantach ADAM.SSAN WAnCE w3 Hame:  |Modbus COM 1
= Ei Plc L Properties. .. ' E——
o o Action:
0 E Add Object 3
() Append device () Update device
) Add Folder...
0y g
= Add Device.., e
Update Device. . Yendor: | <all vendors: v |
+ Bl Bac _.T Edit Object Na% Vendor Version
= Figldbusses
= Maod it Oihj
@ ﬂj Edit Object With... AN CANbus
Edit 10 mapping + e Ethercat
Import mappings From CSV. = E@ Ethernst Adapter
[ ethernet 35 - Smart Software Solutions GmbH 3420
Export mappings to CSY... Etherhlet/TP
Online Config Mode. .. Madbus
Wt Modbus Serial Port
ResetloraildeycellBetice] [ modbus com 35 - Smart Software Solutions GmbH 3.4.0.0
Simulation & Profibus
+- HEF Profinet IO
Device Configuration 3 +-§ sercos
Group by category
[[] Display all versions (For experts anky)
[[] Display outdated versions
Information:
m Name: Modbus COM
¥endor: 35 - Smart Software Solutions GmbH
Groups: Modbus Serial Port ?
version: 3.4.0.0 *ﬁl
Model Number: - =Y
Description: A serial COM Port on a Windows PC.
Append selected device as last child of
Device
€ (vou can select another target node in the navigator while this window is open. )
< > [_redomie_J|[ oo
52 Devices |[[) POUs
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Now, you’ll see Modbus CO

Double-click the COM port icon to set configuration.

Modbus Serial Port Configuration | Skakus

Serial Port Configur ation

O Pork
Baud Rate
Pariky
Drata Biks

Skop Biks

Note!

M [ Madbus_CoM_1 (Modbus COM)

1. InFarmation

4

Sa00 w

MOMNE b

in the device tree.

The location of COM ports is shown below. Follow the figure to set COM Port index.

COM1,RS-232 Isclated RS485

LA ARRLER

TR

COM2.Isolated RS485

COM3 RS-232! Isolated RS-485

] g33cesceascesn| ¢

COMA RS-232f Isolated RS-485

Right click on Modbus COM [ Modbus_COM_1 (Madbus COM) 1) ¢ device tree and click Add

Device. Type the device name in Name container. Choose Modbus Master, COM Port in the

Modbus option. Click Add Device to proceed and then press Close to close the device dialog.
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il Add Device

Mame: |Mu:u:ll:uus_Master_COM_Pu:urt_l |

Ackion:

(®) Append device () Insert device {7 Update device

Device:

Wendar: | <Al vendars s o
Wame Yendor Verson
=[] Fieldousses

=Nl Modbus
= Wt Madbus Serial Device
[ Modbus Serial Device 35 - Smart Software Solutions GrbH 3.5.5.0
= Wil Modbus Serial Master
| ] |Mu:ud|:uus Master, COM Pork ||35 - Smatk Software Solutions GrnbH 3.5.5.0
Group by category

[] pisplay all versians (Far experts only)

[] pisplay autdated versions

InFormation:

ﬂj Mame: Modbus Master, COM Port
¥endor: 33 - Smart Software Solutions GmbH
Groups: Modbus Serial Masker
Yersion: 3.5.5.0
Model Number: -
Description: & device that works as a Modbus Master on a serial C
Windows PC,

Port of a

Append selected device as last child of
Modbus_COM_1

#  (You can select another karget node in the navigator while this window is open. )

[ Add Device ] [ Close

[ Modbus_com_t (Modbus Com)

Now you’II see Modbus master ﬂj Modbus_Master_COM_Port_1 (Modbus Masker, COM Part) in the device
’

tree. Double-click COM port to set master configuration. For further convenience,

49



recommend you to check auto-restart communication.

Maodbus Master Configurakion
Modbus-R T ASCIT

Transmission Made

Response Timeaut (ms)

Time bebween Frames (ms)

= ModbusGenericSerialMaster 1[0 Mapping | Stakus

1. Infarmation

1000

10

auto-restart communication |

Right click on Modbus master in the device tree and click Add Device in context menu. It will
open the Add Device dialog, where you choose one available device for the current
connection. Type the device name in Name container. Click Add Device to proceed and then

press Close to close the device dialog.

i, Add Device @

Mame: | ADAM_4015_4015T_4017P_4018P_4019P_4117_4115_1
Action:
(%) Append device () Update device
Dievice:
Vendor: <Al vendors = b
Hame Yendor
= m Fieldbusses
=M Modbus
=~ e Modbus Serial Slave
[} [ADAM-4015/4015T(401 7P/4016F4019P{4117/4118 | | ADVANTECH
'Id' ADAM-4024 ADVANTECH
'a' ADAM-4051 ADYANTECH
'E' ADAM-4055/4150 ADYANTECH
'E' ADAM-40565/405650 ADYANTECH :
'E' ADAM-4065/4069/4165 ADYANTECH :
I ADAM-5000(4-Slat) ADYANTECH :
@ ADAM-5000{8-Slat) ADYANTECH :
[ modbus Slave, Com Part 35 - Smart Software Solutions GrmbH :
< ¥
Group by categary
Display all versions (for experts only)
O
[] Display outdated versions
Infarmmation:
B Name: ADAM-4015/4015T/4017F(4016P/4019F(4117 (41 16
Yendor: ADYANTECH
Groups: Modbus Serial Slave
Yersion: 3.5.4.0 @
Model Number: - W
Description: ADAM-4015/4015T/4017P(4018P{4019P/4117 /4115 Analog Ynput
Module
Append selected device as last child of
Modbus_Master_COM_Port_1
& (¥ou can select another target node in the navigatar while this window is open.)
|[ Add Device ] [ Close
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Now, you will see Advantech ADAM modules on device list.

[ Modbus_COM_1 iMadbus COM)

= ﬂj Maodbus_Master _COM_Port_1 (Madbus Masker, COM Part)
Bl ADAM_4015 (ADAM-4015/4015T/4017P/4015P/4019P/4117/4118)
Bl aDaM_4024 (ADAM-4024)
Bl aDaM_4051 (ADAM-4051)

5.1.1. Modbus RTU Client

Open the Modbus Device editor by double-clicking on the device icon in the device tree. The

editor is subdivided in the following tabs and the details will be described below:
Modbus Slave Configuration:
The following parameters deal with Modbus slave settings:

Slave Address: This number may range between 1 and 247; it serves to identify the node

within the network.
Note!

For ADAM-4000 series, move hardware switch to Initial mode and use Advantech

Adam/Apax Utility % to set slave address.

For ADAM-5000 series, use the 8-pin DIP switch to set slave address. Valid settings
range from 0 to 127 where ON in any of the 8 DIP switch positions equates to a binary
1, and OFF equates to a binary 0. For initial setting, set address as 0 and baud rate

setting will be fixed to 9600 bps. It is recommended to setting the range from 1 to 127.
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Response Timeout: The time span may be adapted individually to the slave and will override

the Response Timeout set for the related master.

i Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | B2 MadbusGenericSerialSlave [0 Mapping

Modbus-RTU}ASCIT

Slave Address[1..247)] 1
Response Timeouk (ms) 1000
Modbus Slave Channel

This page is used to map variables from a slave's Modbus register into CODESYS.
You can revise the default value by double-clicking the table. The following parameters

deal with slave channel settings:

Madbus Slave Corfiguration | Modbus Slave Channel | Modbus Slave Init | B ModbusGenericSerialSlave I/0 Mapping | Status | i Information
Mame Aceess Type Trigger READ Offsat Length Eror Handling WEITE Offst Length Comment
DI_Channel Feead Coils (Function Code 01) CYCLIC, B 100ms 1630000 4 Keep last Yalue
A0 _Channel ‘Write Multiple Reqgisters (Function Code 18) CYCLIC, b#100ms 160000 4
Column Name Description
Name The channel name

Read Coil Status (Function Code 01)
Access Type
Read Holding Register (Function Code 03)
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Force Multiple Coils (Function Code 15)

Preset Multiple Registers (Function Code 16)

Trigger CYCLIC: Trigger main task periodically.

RISING_EDGE: Trigger main task while the boolean trigger variable is in

a rising edge.

Cycle Time If set Trigger as CYCLIC, it represents poll interval (in milliseconds)
READ Offset Register number for reading (Range 0-65535)

WRITE Offset Register number for writing (Range 0-65535)

Length Number of registers (=Words) to be read or written.

We have already introduced Modbus Slave Configuration and Modbus Slave Channel.
In the following section, we will introduce Modbus Slave 1/O Mapping for ADAM-4000
Series and ADAM-5000 Series according to their Modbus function code.

5.1.1.1. ADAM-4000 Series

The ADAM-4000 series is a set of intelligent sensor-to-computer interface modules
containing built-in microprocessor. They are remotely controlled through a simple set of
commands issued in ASCIl format and transmitted in RS-485 protocol.

The figure below shows the brief overview of the ADAM-4000 system architecture.

Converter
RS-232/RS-485 RS-485
% @ — @ Repeater 2
RS-232
Repeater 1 @
ADAM 1/O
Modules

117

¢
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Advantech provides 15 types of ADAM-4000 modules for various applications so far.
Following table is ADAM-4000 series support list.

Name Specification

ADAM-4015 6-ch RTD Input Module

ADAM-4015T 6-ch Thermocouple Input Module

ADAM-4017+ 8-ch Analog Input Module

ADAM-4018+ 8-ch Analog Input Module

ADAM-4019+ 8-ch Analog Input Module

ADAM-4117 8-ch Analog Input Module

ADAM-4118 8-ch Thermocouple Input Module

ADAM-4024 4-ch Analog Output Module

ADAM-4051 16-ch Digital Input Module

ADAM-4055 8-ch Digital Input and 8-ch Digital Output Module
ADAM-4150 8-ch Digital Input and 8-ch Digital Output Module

ADAM-4056S (SO)  12-ch Digital Output Module

ADAM-4068 8-ch Relay Output Module
ADAM-4069 8-ch Relay Output Module
ADAM-4168 8-ch Relay Output Module

5.1.1.1.1. Read Coil Status

The Modbus Function 01 is used to read coil status, or the ON/OFF status of digital input (DI)

modules. Open the Modbus Device editor by double-clicking on the device icon in the
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device tree. In ModbusGenericSerialSlave 1/0 Mapping, it shows the I/0 mapping status

between variable to module channel. It consists of seven columns.

Mapping: The mapping status of each variable.

The data type of each channel is in single bit. If the value is “true”, it means that the
channel is on; “false” for off. For detailed variable mapping information, see chapter

4.2.

Address: The starting physical address of the variables for this I/0O group. The board
shown below has 8 digital inputs. This will require either 8 Boolean addresses or 2 Byte

addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

| = Physical Input

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.

Type: The data type of each variable.

Description: The description of each variable.

Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | = ModbusGenericSerialSlave I/0 Mapping | Status | i Information

Channels
Variable Mapping Channel Addres: Type it Description
= DI_Channel %LIB3S ARRAY [0,.0] OF BYTE Digital input walie
= Ay DI_Channel[0] %IB3E BYTE Digital input walue
g Eit0 %I¥3G.0  BOOL Digital input value
A Bit1 aIx3g, 1l BOOL Digital input walue
L] Bitz In3g. 2 BOOL Digital input walue
b ] BitZ 2LIx38,3 BOOL Digital input walie
) Bit4 ShIngS.4  BOOL Digital input walue
g EitS %I¥3G.5  BOOL Digital input value
A Bite aIx3g.e  BOOL Digital input walue
L] Bit7 In3g, 7 BOOL Digital input walue
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5.1.1.1.2. Read Holding Registers

The Modbus Function 03 is used to read holding registers, or the quantity of registers to

read from the analog input (Al) modules. Open the Modbus Device editor by double-clicking

on the device icon in the device tree. In ModbusGenericSerialSlave I/O Mapping, it shows

the 1/0O mapping status between variable to module channel. It consists of seven columns.

Mapping: The mapping status of each variable.

The data type of each channel is in WORD.

For detailed variable mapping information, see chapter 4.2.

Address: The starting physical address of the variables for this I/0 group. The board

shown below has 8 analog inputs. This will require 8 WORD addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable
I = Physical Input
W = Single word (16 Bits)

$(N) = The starting address.

Type: The data type of each variable.

Description: The description of each variable.

rodbus Slave Corfiguration | Maodbus Slave Channel | Modbus Slave Init =

Channels

Variable Mapping Channel

= AI_Channel
AI_Channell0]
Al_Channel[1]
A1_Channell[2]
Al_Channel[3]
Al_Channel[4]
Al_Channel[5]
Al_Channel[&]
Al_Channel[7]

eELFLLLE

Address
FaIW19
FaIW19
W20
YalWZ21
WalWz22
W23
aIW2d
IW25
FaIWZ2H
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ModbusizenericSerialSlave IO Mapping | skatus | Lo Information

Tupe
ARRAY [0,.7] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

it

Description
Analog inpuk value
Analog input value
Analog input value
Analog input value
Analog input value
Analog input value
Analog input value
Analog input value
Analog inpuk value



5.1.1.1.3. Force Multiple Coils

The Modbus Function 15 is used to force multiple coils or ON/OFF state to digital output (DO)
modules. Open the Modbus Device editor by double-clicking on the device icon in the
device tree. In ModbusGenericSerialSlave I/O Mapping, it shows the I/O mapping status

between variable to module channel. It consists of seven columns.
Mapping: The mapping status of each variable.

The data type of each channel is in single bit. Set the value to “true” for switching on

the channel; “false” for switching off. For detailed variable mapping information, see

chapter 4.2.

Address: The starting physical address of the variables for this I/0 group. The board
shown below has 8 digital inputs. This will require either 8 Boolean addresses or 2 Byte

addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

X = Single bit

$(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.

Description: The description of each variable.
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Madbus Slave Corfiguration | Modbus Slave Channel | Madbus Slave Init | ¥ ModbusiGenericSerialSlave I/O Mapping | Status | i Information

Channels
Variable Mapping Chamnel Addres Type it Description
=T DO_Channe! Fe3B2 ARRAY [0..0] OF BYTE Digital output walue
=T DO_Channel[0] B2 BYTE Digital output walue
R Bit0 wkz0  BOOL Digital output walue
R Bit1 wwz 1 BOOL Digital output walue
R Bitz wwz2  BOOL Digital output walue
R Bit3 Tkz s BOOL Digital output value
T Bit4 igs2.4  BOOL Digital output value
i BitS wiE2,5  BOOL Digital output walue
i Bit& TLokze  BOOL Digikal output walue
i Bit? Yie2,7  BOOL Digikal output walue

5.1.1.1.4. Preset Multiple Registers

The Modbus Function 16 is used to preset multiple register or write the contents to analog
output (AO) modules. Open the Modbus Device editor by double-clicking on the device icon
in the device tree. In ModbusGenericSerialSlave 1/0 Mapping, it shows the I/0 mapping

status between variable to module channel. It consists of seven columns.
Mapping: The mapping status of each variable.

The data type of each channel is in BOOL.

For detailed variable mapping information, see chapter 4.2.

Address: The starting physical address of the variables for this I/O group. The board
shown below has 16 digital inputs. This will require either 16 Boolean addresses or 2

Byte addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

X = Single bit

S(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.

Description: The description of each variable.
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Madbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ™ ModbusGenericSerialSlave I/O Mapping | Status | i Information

Channels
Variable Mapping Channel Address Type it Diescription

=T &0 _Channel i 1 ARRAY [0,.3] OF WORD Analog output value
=T &0 _Channel[0] a1 WORD Analog output valus

P BitD w20 BOOL Analog output valus

i Bit1 iE, 1 BCOCL Analog output value

R Bitz %ez,2  BOCL Analog output value

P Bit3 wime, s BOCL Analog output value

i Bit4 ks, 4 BOCL Analog output value

R BitS 2,5 BOOL Analog output value

P Bit& Sime. & BOCL Analog output value

i Bit7 wiEe, 7 BOGL Analog output value

R BitS 3,0 BOOL Analog output value

P Eit9 wimd 1 BOCL Analog output value

i Bit10 %¥3z  BOOL Analog output value

R Bit11 3,3 BOOL Analog output value

P Bit1z wimdg BOCL Analog output value

i Bit13 %O¥35  BOOL Analog output value

R Bit14 36 BOOL Analog output value

P Bit1S Wimd, 7 BOCL Analog output value

4. P &0 _Channel[1] a2 WORD Analog output value

+- T A0_Channel[2] WS WORD Analog output value

+. &0 _Channel[3] EXe e WORD Analog output valus

5.1.1.2. ADAM-5000 Series

The ADAM-5000 series is a complete product line that provides a wide variety of features in
a data acquisition and control application. It includes 4 I/O-slots ADAM-5000/485 and 8
I/O-slots ADAM-5000E. They are remotely controlled by the host computer through a set of
commands and transmitted in a RS-485 / RS-232 network. Please refer to Chapter 4.3 and
check your ADAM 1/0O modules are supported by CoDeSys.

The following diagram shows the system configurations possible with the ADAM-5000.
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Please refer to Chapter 5.1 and add ADAM-5000/485 (4-slot) or ADAM-5000E (8-slot) to
device list.
=[] Modbus_comM Modbus COM)
= ﬂj Modbus_Masker_COM_Port (Modbus Masker, COM Port)
@ ADAM_S000_485 (ADAM-5000/485)
P ADAM_SO00E {ADAM-SO00E)
Open the Modbus Device editor by double-clicking on the device icon in the device tree. The

editor is subdivided in the 6 tabs. For more detailed information about Modbus Slave

Configuration and Modbus Slave Channel, please refer to Chapter 5.1.1.

Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ¥ ModbusGenericSerialSlave Ij0 Mapping | Status | L Information
Naume Aceess Type Trigger READ Offsat Length Error Handling WERITE Offset Length Comment
DI_Channel Read Coils (Function Code 013 CYCLIC, E#S00ms 1640000 128 Keep last Value
D _Channg! Wrike Multiple Coils (Function Code 15) CYCLIC, E#S00ms 1640000 128
Al Channel F.ead Holding Registers (Function Code 03) CYCLIC, E#S00ms 1640000 64 Keep last Value
A0 _Channe! Write Multiple Registers (Function Code 16) CYCLIC, E#S00ms 1640000 64

For ADAM-5000 series, Modbus slave address has been automatically assigned. CoDeSys
create default channel setting for different type module. The Modbus address mapping

tables are shown below.
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For Digital Input / Output Module:

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7
Bit 0 00001 00017 00033 00049 00065 00081 00097 00113
Bit 1 00002 00018 00034 00050 00066 00082 00098 00114
Bit 2 00003 00019 00035 00051 00067 00083 00099 00115
Bit 3 00004 00020 00036 00052 00068 00084 00100 00116
Bit4 00005 00021 00037 00053 00069 00085 00101 00117
Bit 5 00006 00022 00038 00054 00070 00086 00102 00118
Bit 6 00007 00023 00039 00055 00071 00087 00103 00119
Bit 7 00008 00024 00040 00056 00072 00088 00104 00120
Bit 8 00009 00025 00041 00057 00073 00089 00105 00121
Bit9 00010 00026 00042 00058 00074 00090 00106 00122
Bit 10 00011 00027 00043 00059 00075 00091 00107 00123
Bit 11 00012 00028 00044 00060 00076 00092 00108 00124
Bit 12 00013 00029 00045 00061 00077 00093 00109 00125
Bit 13 00014 00030 00046 00062 00078 00094 00110 00126
Bit 14 00015 00031 00047 00063 00079 00095 00111 00127
Bit 15 00016 00032 00048 00064 00080 00096 00112 00128
For Analog Input / Output Module:

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7
Ccho 40001 40009 40017 40025 40033 40041 40049 40057
Ch1 40002 40010 40018 40026 40034 40042 40050 40058
Ch2 40003 40011 40019 40027 40035 40043 40051 40059
Ch3 40004 40012 40020 40028 40036 40044 40052 40060
Cha 40005 40013 40021 40029 40037 40045 40053 40061
Ch5 40006 40014 40022 40030 40038 40046 40054 40062
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Che 40007

40015

40023

40031

40039

40047

40055

40063

Ch?7 40008

40016

40024

40032

40040

40048

40056

40064

You can use default channel setting or add a new channel to a Modbus slave. For example,

you insert ADAM-5018 (Analog Input module) in the second slot (slot 1) of ADAM-5000E.

According to the Modbus address mapping table, start address as 40009 and length as 8.

Now, go to Modbus Slave Channel page and click Add Channel. Select Access type as Read

Holding Register and fill in Offset and Length. This dialog may be closed by clicking OK for

creating the channel.

|7 apam_sooo 485 x

Madbus Slave Configuration

Hame
DI_Channel
DO_Channel
A1_Channel
A0_Channel

s Type
Reead Coils (Function Code 01)

Channel

Mame

Access Type
Trigger
Comment
READ Reqgister
Offset

Length

Etror Handling

WRITE Register
Offset

Length

Trigger

CYCLIC, E#500ms

ADAM-5015

Modbus Slave Channel | Modbus Slave Init | == ModbusGenericSerialslave 1/0 Mapping | Status

READ Offsst
1640000

Ermor Handling
Keep last value

Read Holding Registers (Function Code 3)

Cyelic

00005
i

Keep last value

+ | Cycle Time {ms)

i Information

WRITEOffset | Length

N

oK

] [ Cancel

Comment

[ Addchanrel.. f[

Delete. .,

J

Edit...

Correspondent to the set channels, the slave's process data can then be monitored under

ModbusGenericSerialSlave /0 Mapping page.
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Chanrels
Varighle
= 4y

+

FFFTFSELE

Modbus Slave Configuration | Modbus Slave Channel

Mapping

Maodbus Slave Init

Channel Address
ADAM-5018 FelWz1
ADAM-50138[0] IW21
ADAM-5018[1] FelWZZ
ADaM-5018[2] IW23
ADAM-5018[3] IW24
ADAM-5018[4] TeIlW2s
ADAM-5018[5] HIW26
ADAM-5018[6] TelW2F
ADAM-50138[7] IW2E

Tape
ARRAY [0..7] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

= ModbusGenericSerialSlave I/O Mapping | Stakus

Unit

i Information

Description
Read Holding Registers

READ
READ
READ
READ
READ
READ
READ
READ

1640008 (=00008)
1640009 (=00009)
16:#0004 (=00010)
1640006 (=00011)
16#000C (=00012)
1640000 (=00013)
16#000E (=00014)
16#000F (=00015)

For more detailed information about how to control ADAM I/O modules, please refer to

Chapter 4.4 to Chapter 4.9.

5.1.2. Modbus TCP Client

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog. Choose Ethernet in Ethernet Adapter and click Add

Device to close the dialog.

n

[ Add Device e |
= ~ 0 X
j Name: Ethernet
Uniitied? [=] E
[ pevice (Advantech ADAM-5560 WinCE v3) GETTE
= @1] Plc Logic Properties... @) Append device () Update device
=62 AP iy add object » | Device:
) Add Folder... Vendor: [<AII vendors > '] |
I Add Device... Mame Vendar &+
- Update Device. .. \ = [ Fieldbusses
=4 [7 EditObject N + AN CANbus
Edit Object With... + g Ethercat T
Ethernet Adapter
Edit IO mapping = =
|ﬁi Ethernet 35 - Smart Software Solutions GmbH |
Tr Import mappings from CSV... . 2 EtherNey/IP
= Gl Backplan Export mappings to CSV... 3. 8 Modbus \
4 U aD Online Config Mode. .. +- # Profibus ~
K <E Reset origin device [Device] By ayEEgs;
Lo Simulation
L <E [ Display outdated versions
£ <E Device Configuration »
£ [l apam_sos1 (ApaM 5051) Information:
& Wil apam_s018 (ApAM 5018) @ mame:Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter
Version: 3.4.2.0 =
Model Number: - = (="
Description: Ethernet Link.
Append selected device as last child of
Device
€  (You can select another target node inthe navigator while this window is ope
|[ Add Device ]l [ Close
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Right click on Ethernet adapter [ Ethernet (Ethernet) i the device tree and click Add
Device. Type the device name in Name container. Choose Modbus TCP Master in the

Modbus option. Click Add Device to proceed and then press Close to close the device dialog.

fi. Add Device X

Marne: |Modbus_TCP_Master |

Ackion:
(*) dppend device () Insert device {7 Update device

Device:

Wendor: | <Al vendors >

Wame Vendor Version
= m Fieldbusses
4. = Etherhlet/IF

= ml Modbus
= Wt todbus TCP Master

ﬁ |M0dbus TCP Master | |35 - Smart Software Solutions GmbH 3.5.5.0
+ Wil ModbusTCP Slave Device

Group by categaory
[[] visplay all wersians {For experts only}
[] Display outdated versions

InFarmation:

ﬂj Mame: Modbus TCP Masker
Yendor: 35 - Smart Software Solutions GrbH
Groups: Modbus TCP Masker
Yersion: 3.5.5.0
Model Number: -
Description: 4 device that works as 3 Modbus Master on Ekhernet,

=

Append selected device as last child of
Ethernet

&  (You can select another target node in the navigator while this window is open.)

“ Add Device l | [ Close

= Lﬂ Ethernet (Ethernet)
Now, you'll see Modbus TCP master ﬂj Modbus_TCP_Masker (Modbus TCP Masker) in the
device tree. Double-click Modbus TCP master to set master configuration. For further

convenience, recommend you to check auto-restart communication.
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{ ModbusTCP Master Configuration || = ModbusTCPMaster [/ Mapping | ModbusTCPMaster Configuration || Status | i Information

Modbus-TCP
M us

Response Timeout (ms) 1000 3

Saocket Timeout {ms) 10

4

&uta - recannect

Right click on Modbus TCP master in the device tree and click Add Device in context menu. It
will open the Add Device dialog, where you choose one available device for the current
connection. Type the device name in Name container. Click Add Device to proceed and then

press Close to close the device dialog.
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fil &dd Device

Mame: |AD.¢\M_SDDD_TCP

[] visplay all wersians (Far experts only)

[] visplay cutdated versions

InFormation:

[ Name: ADAM-5000/TCP
Yendor: ADYANTECH
Groups: Modbus TCP Slave
Yersion: 3.5.4.0
Model Number: -

Description: 3-5lok Distributed Data Acquisition and Control System Fox Ethernet

Ackion:
(%) dppend device () Insert device (") Update device
Device:
|\p'end|:|r: |q:.ﬁ.|| wendors = VH
Mame Vendor Version ~
= [ Fieldbusses
=l wo Modbus
= i Modbus TCP Slave
| i | ADAM-5000/ TP ADVANTECH 3.5.4.0
lam ADAM-S000LTCP ADWANTECH 3.5.4.0
E- ADAM-B015/6217 AOVAMTECH 3540
E abaM-e017 AOYERMTECH 3540
'E' abaM-e018 ADYANTECH 3540
'E' ADAM-6024 ADWANTECH 3.5.4.0
E- ADAM-5050 ADWANTECH 3.5.4.0
E- ADAM-5051 ADWANTE 3.5.4.0
E- anaM-s052 ADYAMNTEC 3540
E A0AM-a0607 6066 AOVANTECH 3540 [
Group by category

Append selected device as last child of
Modbus_TCP_Master

#  (¥ou can select another target node in the navigatar while this window is open.)

[ Add Device

Close

(<

Now, you will see Advantech ADAM modules on device list.

= m Ethernet (Ethernet)

= m Modbus_TCP_Master (Modbus TCP Master)
@ apam 5000 TCP (ADAM-SO00/TCR)
Bl apam_s015_6217 (ADAM-6015/6217)
=

ADAM_6018 (ADAM-601E)
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Now, set the IP address at ADAM module. Double-click on the device icon in the device tree
and open the respective editors. Enter the module IP address in the register-tab "Modbus

TCP Slave" (in this example: address 192.168.1.112) and keep port as 502.

ModbusTCP Slave |Modhus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ™ ModbusTCPSlave IfQ Mapping | Status | Lo Information

Maodbus-TCP

Slave IP Address: || 192 . 163 . 1 . 112 | | “nnB"s
Unit-I0 [1..247] 1

Response Timeaut {ms)

Part 502

5.1.2.1. ADAM-6000 Series

ADAM-6000 Ethernet-based data acquisition and control modules provide 1/0, data
acquisitions, and networking in one module to build a cost-effective, distributed monitoring
and control solution for a wide variety of applications. Through standard Ethernet
networking, ADAM-6000 retrieves I/0O values from sensors, and can publish them as a
real-time 1/0O values to networking nodes via LAN, Intranet, or Internet.

The figure below shows the brief overview of the ADAM-6000 system architecture.

Windows OPC-enable
Configuration SCADA/HMI

Internet/
Intranet

Ethernet

ADAM-6000

ADAM-6500 "
~ %4 Digital I/O

Communication
Controller

[ NP

'/

RS232/485

Alarm Switch... V;Ive Sensor Fan
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Advantech provides 16 types of ADAM-6000 modules for various applications so far.
Following table is ADAM-6000 series support list.

Name Specification

ADAM-6015 7-ch RTD Input Module

ADAM-6217 8-ch Analog Input Module

ADAM-6017 8-ch Analog Input Module with 2-ch DO
ADAM-6018 8-ch Thermocouple Input Module with 8-ch DO
ADAM-6050 18-ch Digital I/0 Module

ADAM-6051 14-ch Digital I/0 Module with 2-ch Counter
ADAM-6052 16-ch Digital I/0 Module

ADAM-6266 4-ch Relay Output Module with 4-ch DI
ADAM-6250 15-ch Digital I/0 Module

ADAM-6060 6-ch Digital Input and 6-ch Relay Module
ADAM-6066 6-ch Digital Input and 6-ch Power Relay Module
ADAM-6024 12-ch Universal Input/Output Module
ADAM-6224 4-ch Analog Output Module

ADAM-6251 16-ch Digital Input Module

ADAM-6256 16-ch Digital Output Module

ADAM-6260 6-ch Relay Output Module

For more detailed information about how to control ADAM-6000 modules, please refer to

Chapter 5.1.1.1.1 to Chapter 5.1.1.1.4.
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5.1.2.2. ADAM-5000 Series

ADAM-5000/TCP Series works as a Modbus data server. It allows PCs or tasks to access its
current data simultaneously from LAN, Intranet, or Internet. The ADAM-5000/TCP Series

uses a convenient backplane system common to the ADAM-5000 series. Advantech’s

complete line of ADAM-5000 modules integrates with the ADAM-5000/TCP Series to support

your applications.

The figure below shows the brief overview of the ADAM-5000/TCP system architecture.

L

I

Host Cemputer (IR

S
o vac0

T

Feor Other ADAM-5000/TCPs

¥

Povie Supply
+10 - +30 '

For more detailed information about how to access ADAM-5000 current data via Modbus

protocol, please refer to Chapter 5.1.1.2.
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5.1.3. Modbus TCP Server

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog. Choose Ethernet in Ethernet Adapter and click Add

Device to close the dialog.

n

[ Add Device et |
= ~ 1 x|[]
py— E] A Name: Ethernet
[E Device (Advantech ADAM-5560 WinCE V3) VE GETTE
= Eg Pl Logic Properties... @) Append device () Update device
=G App i3 Add Object » | Device:
) Add Folder... Vendor: [<AII vendors > -
I Add Device... Name Vendor Jx
=[5 Update Device... \ = m Fieldbusses
= 4[7 EditObject N 4. tAN CANbus
Edit Object With... *mg Ethercat i
Ethernet Adapter
Edit 10 mapping = £
|ﬂi Ethernet 35- Smart Software Solutions GmbH | | 4
T Import mappings from CSV... . . EtherNet/IP
= Gl Backplan Export mappings to CSV... +. 088 Modbus \
4 [!] AD) Online Config Mode... +- #¥ Profibus i
K <E Reset origin device [Device] By sy EE)
L <E Simulation
K <E [ Display outdated versions
L <E Device Configuration »
© [ apam_so51 (ADAM 5051) &“;"rmm”‘
¢ i apam_s018 (ADAM 5018) Name:Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter
Version: 3.4.2.0 %
Model Number: - = ==Y
Description: Ethernet Link.
Append selected device as last child of
Device
€  (You can select another target node inthe navigator while this window is ope
|[ Add Device ]l [ Close
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Right click on Ethernet adapter [ Ethernet (Ethernet) i the device tree and click Add
Device. Type the device name in Name container. Choose Modbus TCP Slave in the Modbus

option. Click Add Device to proceed and then press Close to close the device dialog.

il Add Device E

Mame: |MDdbusTCP_SIave_Device_l |

Ackion:
(®) Append device () Insert device {7 Update device

Device:

| Yendor: <Al vendors=
Wame Vendor Version

=i Fieldbusses
+-- — EtherMetIP
= W Modbus
+o- 00 Modbus TCP Master
= wet ModbusTCP Slave Device
| i |M|:ud|:uusTCP Slave Device |FS - Smart Software Solutions GrbH 3,550

Group by category
[] pisplay all versians (Far experts only)

[] pisplay autdated versions

Infarmation:
ﬂj Mame: ModbusTCP Slave Device

Append selected device as last child of
Ethernet_1

€  (You can select another target node in the navigator while this window is open.

| [ add Device ] |[ Close

= ﬂj Ethernet (Ethernet)

Now, you’ll see Modbus TCP slave [ Modbusrce_ Siave_Device (ModburTCF Slave Devica) in

the device tree. Double-click Modbus TCP slave and go to Config-Page to set configuration.
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Timeout

Activation of the timing supervision function. The timeout interval is
given in milliseconds. Values are adjustable in steps of 500 ms. If there
is no write command received within this time, the outputs will be set

to 0.To keep the output value, we recommend you to uncheck

Timeout.
Slave Port Port number of the slave. Keep slave port as 502.
Unit-1D (Optional) Unit ID of the slave.

Holding Register

Number of holding register: Possible values: 1-4096. Maximum

number can be limited in the device description.

Input Register

Number of input register: Possible values: 1-4096. Maximum number

can be limited in the device description.

Config-Page | B Modbus TCP Slave Device If0 Mapping | -1 Information

Configured Parameters

Slave Port:

Uik ICv:
Holding Registers (2T

Input Registers (0%

Data Model

Skark Addresses:
Cails:
Discrete Inpuks:
Holding R.egister:

Input Register:

{rns)

sz E
1

10 E
10 =

=IRE=)
Ak |4k 43

[=]
L3

[] Halding- and Input-Register Data Areas overlay

Correspondent to the number of holding register and input register, the slave channel can

then be mapped under Modbus TCP Slave Device I/0 Mapping page. For more detailed

information about how to map variable, please refer to Ch4.2.
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Canfig-Page

Channels
Variable

_Hg

o

o

N ¥

I
ki

A =R = A= R =

F

KooK K K K K K K K

K

T v O 9 e v e e ww

A A A A A A

A A A

A

e e T W 9 v v w w

= Modbus TCP Slave Device IO Mapping

Mapping

Channel
Inputs
Inputs[0]
Inputs[1]
Inputs[2]
Inputs[3]
Inputs[4]
Inputs[s]
Inputs[a]
Inputs[7]
Inputs[&]
Inputs[9]
Cutpuks
Oubputs[0]
Outputs[1]
Outputs[2]
Outputs[3]
Outputs[4]
Outputs[5]
Outputs[a]
Oukpuks[7]
Oukpuks[s]
Oukpuks[9]

i Infarmation

Address
YIW137
YIW137
“IW 135
IW139
aIW 140
WlW141
WelW 142
FlW 143
FolW 144
Fol\W 145
Yol\W 146
o111
o111
Y112
Y113
w114
Y115
Y116
11T
115
119
120
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Type it Description
ARRAY [0..9] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
ARRAY [0.,9] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

Modbus Holding Registers

Modbus Input Registers
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6. Examples

6.1. Visualization

The CoDeSys visualization is a graphical representation of the project variables which allows
inputs to the program in online mode via mouse and keypad. The CoDeSys visualization
editor, which is part of the programming system, provides graphic elements which can be
arranged as desired and can be connected with project variables. The following example

project shows how to write a scrolling LED program in visualizations.

6.1.1. Create a new Visualization

Step 1: To create a new visualization, right-click on Application and use command
Visualization from the menu. You will then be prompted for New visualization dialog. Enter

the name of the new visualization.

=l Advantech_oroject
=[P Cevice (Advantech ADAM-S560 WinCE ¥3)

=2 Plc Logic
=1k [Applicatic W
Library
PLC_P Copy
= @ Task C
=5 Mg
= ¥ Delete
=B Properties...
= Yisuali |J #dd Chieck Y | alarm configuration...
Tal ) Add Folder... ¢ Application...
@f\f (] Edi Object [ Dataserver...
isualiz
- @ Backplane (Ba Edic Object with... \ | % ouUT...
ﬁ';ﬂ ADAM_5 :’.ﬁ Login External File..,
<Empk: L
E <E:zt:>;4;::;v>; @ Global Yariable List...
E <Empty = {<Empty =) 5] Image Pool...
E <Empty > (<Empty =) =% Interface...
<Emply > {<Emply =)
K <Empbys (<Empty) Metwork Yariable List (Receiver), ..

ekwork Yariable List {Sender)...
Phrsistent Yariables. .,

FON. ..

POl Ror implicit checks. ..

EHEEHARE

RecipeWManager...

[ ]
Lm

Symbol cynfiguration. ..
Tet List,,
Trace...

Trend recordiry manager...

Unit canwersio

L] - 0

wisualization. ..
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Step 2: Resize the width and height of the visualization object (number of pixels) by

right-click on the visualization object.

= ﬁ'] Yisualization Manager
Targetvisualization
& webVisualization

Properties - Yisualization [Device: Plc Logic: Application]

(x)

n N 1
@ Yisualiz Common | Bulld | Visualization | access control
& cut
+ -fml Backplane (Bac
Copy Use Yisualization as:
() Dialog
)(_ Delete () Mumpad) Keypad] dialog For inputconfiguration
Refactaring 4 () Use automatic detected visualization size
8 i [ inchude background image
Properties...
() Use spedfied visualization size
Visualization size:
‘idkh: 1024 Height: a8
) Add Folder...
= [ Internal
Tu . .
] Edit Ohject
Edit Object with. ..
Ok ] [ Cancel ] “ Apply ] |

Step 3: Now, double-click on the visualization object and you’ll see ToolBox on the right side.

You can insert various geometric forms, as well as bitmaps, metafiles, buttons into your

visualization by pushing down selected element into editor window.

= Advanfech profect
= m Device (Advantech ADAM-5560 WinCE ¥3)
= @1] Pl Logic
= "'; Application
ImagePool
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=& MainTask
& PLC_PRG
=g yIsu_TasK
@ WisUElems, Yisu_Prg
= Yisualization Manager
Targetiisualization
&8 webvisualization
@I YWisualization
+ - Backplane (Backplang)

ToolBio:
= Basic

k Painker

Rectangle

&S Rounded Rectangle

&0 Elipse

== Line

ﬁ] Palvgon

7 Palyline

__;5' Cupve

£ Pie

% Image

Frame
Common controls
Alarm manager
Measurement controls
Lamps,/Switches /Bitmaps
Special controls

+ O+ o+ o+ o+ o+

Date/time managing controls
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6.1.2. Visualize the Scrolling LED

Step 1: In this case, we need to insert Advantech images into the visualization, so we create
an image pool. Again, right-click on Application and use command Image Pool from the

menu. Enter string ID and the path of the image file

/i ImagePool X

1D File name Image
advantech_loge  C:\Documents and SettingsiUSERYMy DocumentsiMy PicturestAdvantech,jpg =

In order to visualize the scrolling LED, we insert lamps, rectangle, button and images.

AD\‘\NTECH Yot dd.MM.yy ddd HH:mm:ss]

Enabling an Intelligent Planet

Scrolling LED
Control Button

ADAM-5560

Step 2: Create a PLC program in PLC_PRG(PRG). For more detailed information about how to

write a program, please refer to Ch3.3.
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/i PLC_PRG X
1 PROGRAM PLC_PRE
= z VAR
3 n: WORD := 1:
4 wLED: WORD := 1:
3 switch: BOOL;
& 5L0_5056_3TATUS: BOOL:
7 EHD VAR
. _
£
1
= z IF switch THEW
= 3 IF n <= 16 THEH
4 VLED:=vLED * WORD#Z;
3 n:=n+l:
= & ELSE
7 n:=1:
2 wLED: =WOED#1;
E EHD TIF:
10 Em)_IF:_
= 11 IF gs5L0_5056.Err <> 0 THEH
1z 5LO_5056_3TATUS := FALIE:
- 13 ELSE
14 3L0_5056_STATUS := TRUE:
15 EHD IF
1& B
17
18 g3L0_5056.D0_CH := wLED;
12

Step 3: Map variables to the lamp objects. For the first lamp, map to first bit of DO channel
variable (gSLO_5056.DO_CH). For more detailed information about how to map variable,

please refer to Ch4.2.

“f Filter ~ | ¥4 Sart by - %lSort order = Expert

Property Value
Elementname  GenElemInst_113
Type of ele..  Lampl

= Position
% 906
¥ 246
width 17
Height 19
|Variable g5L0_5056.00_CH.0 ) |

= Image setkin...
Isotropi... Isotropic
Horizonk ... Left
Vertical .. Top

= Texls
Tooltip

= State varisbl. ..
Invisible

= Background
Irnage Green
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Step 4: You have to connect to target device and running the program. Click on the button

and the result was shown below.

ADMNTECH 080215 195115

Enabling an Intelligent Planet

Scrolling LED
Control Button

ADAM-5560

6.2. Remanent Variables

Remanent variables retain their value throughout the usual program run time. They are
declared as "Retain Variables" or "Persistent Variables". For keeping variables values even
after the controller had been terminated or after the application has been reloaded,

CODESYS offers different types:

6.2.1. Retain Variables

As we discuss how to declare variable in Ch3.3, we can declare retain variables by adding the

keyword RETAIN" in the declaration part, behind the keyword for the base variable's type.

Here, we declare 1 retain variable “var3_retain” with initial value 1000 and 2 normal

variables.
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PLC_PRG X
1 FROGRAM PLC_PRG
ViR

varl: imt := 0;

vare init: imt := 1000;
EHD VAR
VAR BETATH

vari_retain: imt = 1000;
EHD VAR

L = O T o I )

6.2.2. Persistent Variables

To create a new persistent variable, right-click on Application and use command Persistent

Variables from the menu.

= Advantech project
=[] Device (advantech ADAM-SSE0 WinCE v3)

=B Pic Logic
- CFW %1 cut J
Library
PLC_PF Copy
B @ Task C
1 $§ » Delete
= iz Properties. ..
: ]
= \-'isuali'| i Add Object ’ | M Alarm configuration. .
’-' Tal [y Add Folder. .. £ Application, ..
@ i‘:‘fu::: _'T Edit Ohject @ Daka Server...
=@ EBackplane (Bac Edit Ohject With. .. ég ouT...
& §jl apam_sd ¢ % Login =] ExternalFile...
::: :::EEE::}ECE:':;E\;::; @\ Global variable List. ..
£ <Empty> (<Emptys) gage Faol...
E <Empky = {<Empky =) =0
E EEEEE:?} E:Ezi::zi ﬂ Metwork Wariable Lisk (Receiver). ..
ﬂ Metwork W&iable Lisk (3ender).. .
| T Persistent Variables. ..
] FOU...
@ POU Far implicit checks, ..
'ﬂa Recipe Manager...
B8 Symbol configuration. ..
58] Text List...
afi Trace...
@ Trend recording manager. ..
'_":j Unik conwersion, ..
] Visualization,..
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Double-click the object in the device tree. Here, we declare a global variable “var4d_persist

with initial value 1000.

= m Device (Advantech ADAM-S560 WinCE Y30
= @ﬂ Pl Logic
=1L} application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g& MainTask
H pLC_PRG
Tr Persistent\ars

6.2.3. Variable Behavior

2

;‘ Persistent¥ars X

1 VAR _GLOBAL PERSTSTEHT RETATH
EHD ViR
VAR _GLOBAL

ward persist: IHT :=
EHD ViR

1000z

L I )

We want to investigate and compare the variable behavior between retain and persistent,

so we keep adding their value in the body part of the PLC_PRG editor.

warl = warl +1;
ward init := wvarZ init +1;
ward_retain := war3_retain +1;

L T T I

ward persist := ward persist +1;

The result was shown below after we run our program on the target device.

1 varl[ 37 | := warl[ 3w | +1:

z vari init] 1037 | 1= warZ init[ 1037 | +1:

3| war3_retain] 1037 | := war3d_retain[ 1037 | +1;
4

Bl ward peraist] 10e7 | :=

wvard persist] 1087 | +1;[RETURHN]

There three Online Commands for controlling the application program on a real or on the

simulation target system after having logged in, including Reset warm, Reset cold and Reset

origin.

The command Reset warm will reset (with exception of the retain and persistent variables)

all variables of the currently active application to their initialization values. The situation is

that which occurs in the event of a power outage or by turning the controller off, then on

(warm restart) while the program is running.
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The command Reset cold will reset (with exception of the persistent variables) all variables
of the currently active application to their initialization values. The situation is that which
occurs at the start of a program which has been downloaded just before to the target

device.

The command Reset origin resets all variables of the currently active application, including
the retain and persistent variables to their initialization values and erases the application on

the target device.

online | Debug  Tools  Window  Help

8 Logout ChrH-Fa

Create boot application

Source download to connected device

Mulkiple Dawrload. ..

Reset warm

Reset cold

Reset origin

Security k

Operating Mode *

The following is the overview on the behavior of remanent variables:

o = Value is maintained - =Value is initialized

After online command VAR | VAR RETAIN | VAR PERSISTENT RETAIN

Reset warm <application> - o] o

Reset cold <application> - - o

Reset origin <application> - - -

Download <application> - - o
Online Change <application> | o o o}
Reboot the target device - o o

82



6.3. Modbus TCP Client

We use the following Advantech devices to demonstrate Modbus TCP client.
- ADAM-5560
- ADAM-5000/TCP with:

— Slot 0: ADAM-5051(16-ch Digital Input)

—Slot 1: ADAM-5056(16-ch Digital Output)

—Slot 2: ADAM-5017(8-ch Analog Input)

— Slot 3: ADAM-5024(4-ch Analog Output)

- ADAM-6051(14-ch Digital I/0O with 2-ch Counter)

oaveos:  Modbus server

_________________________________________
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Step 1: Refer to Ch5.2 and add Modbus TCP master to the project. Remember to enter the

device’s IP address.

= ﬁ Ethernet (Ethernet)
= ﬁ Maodbus_TCP_Masker (Modbus TCP Master)
£l ADaM_6051_0 (ADAM-6051)
@ ADaM_5000_4_Slat_ {ADAM-S000L{TCR)

Modbus-TCP

Slave IP Address: | 17z .18 . 3 .20l ||

Unit-ID [1..247] 1
Response Timeout (ms) 1000

Pork 50z

Step 2: Start to write our program. Define new structure to store ADAM-5000 and

ADAM-6000 channel data and declare them as global variables.

: RRRAY [1.
ARRAY [1.
: RRRAY [1.
: RRRAY [1.

TYPE ADAMS000 : TYPE ADANGOOD :
STRUCT STRUCT
bYDI_CH : ARRAY [1..2] OF BYTE; byDI_CH
byDO_CH : ARRAY [1..G] OF BYTE; byDO_CH :
wAT_CH: ARRAY [1..32] OF WORD; byAT_CH
wAO_CH: ARRAY [1..32] OF WURD; byAQ_CH :
EHD_STRUCT EHD_STRUCT
FHD_TYPE FHD_TYPE

=] Anas Soed MEFCPCland
= m Device (Adwvantech ADAM-5560 WiniZE V3)

= @l] Pl Logic

= ":_,: |A.pplil:atiun

@¢ ADAMS000 (STRUCT)
¥ ADAMEO00 (STRUCT)

.21 OF BYTE;
.21 OF BYTE;
&1 OF WORD;
.4] OF WORD;

@ cvL

=5 ImagePool
m Library Manager
PLC_PRG (PRG)
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1

2
3
4

VAR_GLOBAL
AB051: ADAMEDOD;
A5000: ADAMSO00;
EHD VIR



We write the program in PLC_PRG.

Devices v 3 x PLC_PRG X
= ARAN SR MBTCRClent ot 1 PROGRAM PLC_PRG

= vevice (dvantech ADAM-S560 WinCE ¥3) VIR

4

= Bl PicLogic 3 A0_CHOO: REAL := 0.0
4
5

) r'; Application AT _CHOO: RERL:
¢ ADAMSO00 (STRUCT) S —
"l; ADAME000 (STRUCT) -
@ o
ImagePool
Library Manager
PLC_PRS (PR}
e Symbol configuration
= @ Task Configuration
B @ MainTask
& FLC_PRG
=gk wisu_Task 1| AS000.wAOD _CH[1] :=REAL_TO WORD (409.57A0_CHOO);
@ WisuElems. Wisu_Prg
wisualization Maragsr 3 AT_CHOO := [20.0% WORD TO REAL (A5000.wAI_CH[1])/65535.0)-10.0;
] visualization

+

Step 3: Map Modbus data to the variables that we declared in previous step.

MadbusTCP Slave | Modbus Slave Channel | Modbus Slave Init | MadbusTPSlave Configuration | = ModbusTCPSlave 1i0 Mapping | Status | L+ Information

Channels

Variahle Mapping Chanmnel Address Tvpe it Desmription

+- 4 application. A6051.byDI_CH ] DI_Channel Lo ARRAY [0..1] OF BYTE Digital input value
+- P Application. AB0S1.byD0_CH ] Dior_Channel oL ARRAY [0..0] OF BYTE Digital output value

ModbusTCP Slave | Modbus Slave Channel | Madbus Slave Init | MadbusTCPSlave Canfiguration || = ModbusTCPSlave IfO Mapping | Skakus | i Infarmation

Channels
Variable Mapping Chanmnel Address Tupe Tnit Description
+- 4 application,AS000.byDI_CH " DI_channel S ARRAY [0..1] OF BYTE Read Coils
+- T4 Application, ASO00,byDO_CH " D2 _Channel Snobe ARRAY [0,.1] OF BYTE Write Multiple Coils
+- % application, A5000.waI_CH T AL_Channel ST ARRAY [0..7] OF WORD Read Holding Registers
+- T Application, AS000.wa0 _CH " AC_Channel et ARRAY [0..7] OF WORD ‘rite Multiple Registers
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Step 4: Map all variables to the textfield objects in visualization.

Object Mapping variable
SLO_ADAM5051D]_CHOO 1X0001 Text varisbles
Texk variable AS000.byDI_CH[1].0
Tooltip variable
S11_ADAM S056D0_CHOO OXO017 Text variables
Text variahle AS000.byDO _CH[1].0
Toaltip variable
Inputconfiguration
OrbialogClosed  Configure..,
OntouseClick Configure. ..
= nMouseliovin Configure...
Tagale a ¥... # A45000,byDO_CH[1].0
SL2_ADAM501TA|_CHOO 3X0017 Text variables
Texk variable PLC_PR.AI_CHOO
Tooltip wariable
SL3_ADAM-5024A0_CHOD 4X0035 Texk vatiables
Text variable PLC_PRG,AQ_CHOO
Tooltip variable
Inputconfiguration
OnbiglogClased  Configure...
OnMouseClick Configure. ..
= OnMaouseDown Configure. ..
Write a Mar... *% Yariable : , InputTyp...
ADAN-B051D|_CHOO~07 1X0001~8 Text variables
Tewxt variahble A6051,byDI_CH[1]
Tooltip variable
ADAM 3051D0_CHIO-01 0001718 Text variables

Text variable AB0S1.byDO_CH[1]

Tooltip wariable

Inputconfiguration
OnDialogClosed  Configure. ..
CnMouseClick Configure, ..
= OnMouseDown Configure. ..
Write a Var... 4% variable : , InputType
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Step 5: Compile our project and connect to the target device. The result was shown below.

For DO/AO channel, you can set its value by clicking on the textfield object and enter value

in the pop-up dialog.

SLO_ADAM-505101_CHOD
SLO_ADANM-5051DI_CHO1
SLO_ADAM-50510D1_CHO2
SLO_ADAM-505101_CHO3
SL1_ADAM-S05600_CHOO
SL1_ADAM-505600_CHO1
SL1_ADAM-S05600_CHOZ
SL1_ADAM-S056D0_CHOZ
SL2_ADAM-5017AI_CHOO
SL3_ADAM-5024A0_CHOD

ADAM-B051D]_CHOO~07
ADAM-B051D01_CHOS~11
ADAM-B05100_CHIO~01

10001
1X0002
10003
10004
00017
0x0018
0x0019
00020
3X0017
4X0025

1X0001~-8

1X0009~12
0X0017-18

87

0.001 v

5.000%

284

14

‘5DDD

Min: 0.0




6.4. Modbus TCP Server

We use the following Advantech devices to demonstrate Modbus TCP server.

- ADAM-5560
—Slot 0: ADAM-5056(16-ch Digital Output)
—Slot 1: ADAM-5051(16-ch Digital Input)
— Slot 2: ADAM-5017UH (8-ch Analog Input)
— Slot 3: ADAM-5024(4-ch Analog Output)

— Slot 4: ADAM-5069(8-ch Power Relay Output)

Step 1: Add the Modbus TCP slaves to the project and rename them if necessary.

ﬂj Ethernet (Ethernet)
ﬂj Maghue TP Save Dewire (Modhue ICFP Slave Dawica)

Step 2: Add the Advantech I/O modules to the project.

=/ [ Backplane (Backplane)

¢ §il ADAM_S0S6_SL0 (ADAM 5056)

¢ §jl ADAM_S051_5L1 (ADAM 5051)

¢ §jl ADAM_S017UH_SL2 (ADAM 5017UH)
¢ §jl ADAM_S024_5L3 (ADAM 5024)

¢ §jl ADAM_S089_5L4 (ADAM 5069)

K <Empty = {<Empky =)

K <Empty = {<Empky =)

Step 3: Start to write our program. Define new structure to store DI/DO, Al/AO, Modbus

channel data and declare them as global variables.
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[IYPE| DIO :

STRUCT
DI _CH:WOBD
LO_CH:WORD ;
Err:WOBD;

EHD STRUCT

EHD TYPE

Devices

EEEE]AID

STRUCT
CHOO:REAL ;
CHOLl:REAL;
CHOZ:REAL ;
CHOS:REAL ;
CHO4:REAL ;
CHOS:REAL ;
CHOG:REAL ;
CHO7:REAL ;
Err:WOBD :

EHD STRUCT

EHD TYPE

TYPE ME_5 :
STRUCT
ME3:ARRAY [1..100] OF WORD:
ME4:ARRAY [1..100] OF WORD:
EHD STRUCT
EHD TYPE

> B X @ GvL x

= | ADAM 556G MBTCPServer
=] Device (tdvantech ADAM-5560 WinCE ¥3)

= @{I Pl Logic

= f:,- Application
#¢ A0 (STRUCT)
D10 (STRUCT)
U MBS (STRUCT)

VAR GLOBAL
SLO_5056D: DIO;
5L1_50515: DIO;
5L2_SOL7UH: AI0:
5L3_5024: AT0;
5L4 5069: DIO;

e I T T T O

|- ov

1= ImagePool
m Library Manager

POL (FRG)
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We write the program in PLC_PRG.

FOU x SLO_5056D.D0_CH:= ME Server.MBA[1]:/ 5086 DO CHO~15
1 PROGRAM POU pFEAL:= ADR (ME_3Server.MB4[3]];
= o vm 513_5024.CHO0 := pREAL*:/ 6034 A0 CHO
pEELL:= RADR(ME_Serwver.ME4[5]);
s ME_Server: MB_3; SL3_5024.CHOL := pREAL*; /6024 A0 CHI
& IHl: WORD pREAL:= RDR(ME Server.MB4[7]):
= OUTL: WORD; SL3_5024.CHOZ := pREAL~;/ /6024 A0 CHZ
& test: DWORD: PREAL:= ADR(ME Server.MB4[2]):
7 PREAL: POINTER T0 REAL; SL3_5024.CHO3 := pREAL*;/ /5024 A0 CH3
& END VAR 5L4_S5069.D0_CH:= MB_Server.MBA[11]; /5069 CHO~7

NE_ferver.ME3[1]:= SLO_S056D.Err ;. /76086 Status
ME Serwver.MB3[Z]:= SL1_5S0513.Err ;. /75061 Status
NE_Server.MB3[3]:= SLZ_S01TUH.Err: 780170H Status
ME Serwver.MB3[4]:= 5L3_S5024.Err;:/ 76024 Status
MNE_Zerver.ME3[5]:= 3L4_5S069.Err; 78069 Status

ME Serwver.MB3[11]:= 3L1_50515.DI_CH: /75051 CHO~15
NE_Server.MBE3[13]:= %IWLE; 750170H CHO
ME Serwver.MB3[14]:= £IW1S:
MNE_Zerwver.ME3[15]:= %IWZ0; /50170H CH1
ME_Serwver.MBE3[16]:= %IWZL;

MNE Zerver.ME3[17]:= %IWZZ; /5017UH CHz
NE_ferver.ME3[1d]:= %IWZ3;

ME Serwver.MB3[19]:= 5IV24; /650170H CHZ
NE_Server.ME3[Z0]:= %IWZ5;

ME Serwver.MB3[21]:= 5IW26; - 7650170H CH4
NE_Zerver.ME3[ZZ]:= %IWZT:
NE_Server.ME3[Z3]:= $IWZaE; /60170H CHA
ME Serwver.MB3[Z4]:= $IVUZO;
NE_Server.MBE3[25]:= %IW30;/ 750170H CHé
ME Serwver.MB3[25]:= 5IW3L:
MNE_Zerver.MBE3[27]:= %IW3E; /50170H CHY
ME_Serwver.MB3[258]:= %IW33;

Step 4: Set Modbus TCP server configuration and map Modbus data to the variables that we

declared in previous step.

m ModbusTCP_Slave_Device X

Corfig-Page = Modbus TCP Slave Device /0 Mapping | i Information

Channels
Tariable Mapping Chamnnel Address Type Tnit Description
+- "% application,POULME_Server ME4 " Inputs Sl ARRAY [0,.99] OF WORD Modbus Holding Registers
+- "% Application POULME_Server MBS "o Cutputs SrAMHE ARRAY [0,.99] OF WORD Modbus Input Reqisters
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Step 5: Map all variables to the textfield objects in visualization.

Object Mapping variable
ADAM-5056 CHO~CH15 4X0001 Text variables
Text variable POULME_Server MB4[1]
Tooltip variable
ADANM5024 CHO 450003 Text variables
Texkt wariable SL3_5024,CHO0
Tooltip variable
ADANLS05Y CHO-CHT £X0011 Text vatiables
Text variable PO ME_Server ME4[11]
Taoalkip wariable
ADAM-5051 CHO~CH15 30071 Text variables
Text variable POULME_Server . MB3[11]
Toolkip variable
ADAM-5017UH CHO 3%0013 Text variables

Text variable
Taoalkip wariahle

SL2_S0171UH,CHOOD

Step 6: Compile our project and connect to the target device. The result was shown below.

ADVNTECH

Enabling an Intelligent Planet

Module Name Address
ADAM-5056 3X0001
ADAM-5051 3X0002
ADAMS01TUH  3X0003
ADAM-5024 3X0004
ADAM- 5063 3X0005

ADAM-5560

Stalus

Wodule Channel
ADAM-5056 CHO~-CH15
ADAM-5024 CHD
ADAM-5024 CH1
ADAM-5024 CH2
ADAM-5024 CH3
ADAM-5069 CHO~CHT
ADAM-S051 CHO~-CH15
ADAM-S017UH CHD
ADAM-501TUH CH1
ADAM-S017UH CH2
ADAM-5017UH CH3
ADAM-S017UH CH4
ADAM-S017UH CHS
ADAM-S017UH CHE
ADAM-E017UH CHY
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Address
40001
40003
4x0005
4x0007
4x0009
4X0011
3X001
3X0013
3X0015
3H007
3X0019
3X0027
3X0023
340025
3X0027

26.02.15 Thu 01:03:07 ‘

Value

]

0.000 mA

0.000 mA

0.000 mA

0.000 ma

1}

a

4.000 mA

4.000 mA

4.000 mA

4.000 mA

4.000 mA

4.000 mA

4.000 ma

4.000 mA
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7. Diagnosis and Troubleshooting

7.1. Error Notification

In chapter 4, we introduce how to write a program to control Advantech 1/0 modules. If the

Advantech modules are correctly configured, it will show a green circle icon ** next to the

device name in the device tree after performing command Login and Start. If it shows a red

triangle A , it means that I/0O module encountered several errors while running.

! Backplane (Backplane)
¢ §jl aDamM_S056 (ADAM S058)
At apam_S017 (aDAM 5017)
<Empty = {<Empty =)
<Empty = {<Emptyw =)
<Empty = {<Empty =)
<Emphy = {<Emply =)
<Emply = {<Emply =)

maaamn

7.2. LogInformation

We can get log information from Advantech CoDeSys or target machine, i.e. ADAM-5560.

In Advantech CoDeSys development environment, double click the device name in the
device tree to open Device editor. Select the Log dialog and it will display the log of the

Advantech I/0 module. A log entry line contains the following information:

Severity: There are four categories: warnings, errors, exceptions, information. The display of
the entries of each category can be switched on or off by using the corresponding button
from the bar above the listing. Each button always contains the current number of loggings

in the respective category.
Time Stamp: Date and Time.

Description: Description of the event, for example “Device not found or not matched."
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Component: ID and name of the component

Devices > 1 x /m
= 3 Advantech Sampis_ Froject E]
=| s} Device (Advantech ADAM-SS60 WInCE v3) | ——> Communication Setkings | Applications | Files | Log ‘PLC settings | PLC shell | Users and Groups | Access Rights
=2 Pic Logic .
=} application DO u ble CI I Ck [[] offline-Logging  [] UTC Time
Library Manager
PLC_PRG (PRE) @ 0 warningls) | € 2 error(s) | (10 exception(s) 9 132 information(s) 0 9 debug message(s) <Al components:
=3 ;ngCDnTﬁgul:atmn Severity Time Stamp | Description Component
= l3inT as|
= 8 pLc_prG ] o <5lot 13 Device not Found or not matched ToDrvADdM
B ] i} <5lot 1> Device nat found or not matched ToDrvaDaM

On target machine, we can also get error ID from CoDeSys WinCE runtime.

In the ADAM-5560 environment, open runtime by double-clicking the runtime icon ]
which is available on the lower-right corner of the desktop.

Get error ID by performing command Errors from the menu (Info -> Errors).

CODESYSCantrolWinCE

Commmands  Info

Errors

IoDrwvADAM :
<S5lot 1> Device not found or not matched
iErrorID 32768, iInfolD O

IoDrvADAM :
<3lot 1> Device not found or not matched
iErrorID 32768, iInfolD O

7.3. ErrorlID

Following table is the error ID for I/O modules.

Error ID Description

0x8000 The module didn’t exist or match the setting module.

Make sure that the setting module matches for the device that is being

plugged and check your module is plugged in target device appropriately.
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0x8001

The system failed to open the module.

Please close all programs and reboot. If the system cannot returns to normal
condition or the error occurred, please contact Advantech for technical

support.

0x8002

The system was unable to complete configuration.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8003

The system failed to read value from the module.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8004

The system failed to write value to the module.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8005

For counter module, the system failed to start/stop counter.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8006

For counter module, the system failed to clear counting value.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8007

For counter module, the system failed to clear overflow flag.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8008

For counter module, the system failed to clear alarm flag.

Please power-off the system and plug the module again. If the error occurred,
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please replace a new module and contact Advantech for technical support.
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