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1. INTRODUCTION

1.1 WHAT IS EMBEDDED PLC?

The EMBEDDED PLC system turns a Rabbit-based controller, such as the OEM proeteso PC1000, into a
high performance and yet inexpensive Programmable Logic Controller (PLC). The Target PLC can be
programmed using the EMBEDDED PLC — ISaGRAF® Workbench in any of the standardized automation
control programming languages IEC 61131-3:

e Sequential Function Chart (SFC)
e Function Block Diagram (FBD)

e Ladder Diagram (LD)

e  Structured Text (ST)

e Instruction List (IL)

EMBEDDED PLC — 1ISaGRAF Workbench becomes an alternative to Dynamic C to program Rabbit-based
controllers.

The EMBEDDED PLC system consists of two parts:

e The Target PLC: The OEM Technology Solutions proeteso PC1000 Controller with the RabbitCore®
module RCM3100 (Rabbit 3000 microprocessor, 29.4 MHz clock speed, 512 kB Flash and 512 kB
Battery-backed SRAM, OEM P/N 010-0232-001) or RabbitCore module RCM3360 (Rabbit 3000
microprocessor, 44.2 MHz clock speed, 512 kB Flash, 512 kB fast SRAM, 512 kB of battery-backed
SRAM, 10/100Base-T Ethernet, 16 MB NAND flash and xD connector, OEM P/N 010-0232-001-E)
and loaded with the EMBEDDED PLC Firmware Kernel (or refer to as the Kernel). The Firmware Kernel
is distributed as a .bin file which is loaded into the Target through the EMBEDDED PLC Utility. The
Kernel runs the PLC application in a loop (reading inputs — evaluate the logic — updating outputs)
and also provides the communication interface between the Target and the Workbench.

e The ISaGRAF Workbench: The Workbench provides a complete PLC programming environment,
including an editor for each of the PLC programming languages, downloading PLC application to the
target, simulation, program-debugging tools and on-line monitoring of the PLC application.

1.2 EMBEDDED PLC PRO-TESO PC1000 OVERVIEW

The proeteso PC1000 is an advanced controller that incorporates flash memory, battery backed SRAM,
32 digital inputs, 28 FET digital outputs, 10 12-bit A/D inputs, 2 10-bit D/A outputs, RS232 and RS485
serial communications ports and an optional Ethernet interface (10/100 Mbps).

The prosteso PC1000 has been designed to operate in tough industrial environments, and has been used
in process control plants, distributed control systems and transportation monitoring and control
applications. The proesteso PC1000 controller has been designed and tested to the EN50155 Standard —
Electronic Equipment used in rail vehicles.

The prosteso PC1000 can be individually customised for Original Equipment Manufacturers (OEMs) to
include your company name and logo if required.

Due to the low profile design, the prosteso PC1000 controller has excellent shock and vibration
performance capabilities and is ideally suited to the harsh environments where conventional rack
mounted PLC’s can fail.

Main features of the EMBEDDED PLC Firmware Kernel running on the Prosteso PC1000 Target are shown
in Table 1.

OEM Technology Solutions Page 5
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Table 1: Main Features of the EMBEDDED PLC Firmware Kernel V1.xx on the proeteso PC1000

controller
Description PC1000 ‘ PC1010 PC1020 PC1030
Microprocessor Rabbit 3000
Processor Speed 29.4 MHz ‘ 44.2 MHz

- 32 Digital Inputs
- 28 Digital Outputs (with the option of reading their status individually as digital feedback

I/0s supported inputs)
- 10 Analogue Inputs: 12-bit resolution, configurable 0 — 10 VDC or 0 — 20 mA
- 2 Analogue Outputs: 10-bit resolution, configurable 0 — 10 VDC or 0 — 20 mA
Modbus Slave RTU | Modbus Slave RTU over Serial Line or TCP/IP using static IP
Protocols’ over Serial Line address (optional).
(RS232 or RS485)2 | Modbus Master over TCP/IP.
Performance

Digital Inputs scan
time

Approx. 3.2 ms (all digital and feedback inputs).

Analogue Inputs scan
time

Approx. 6 ms (all analogue outputs).

Digital Output update
time

Approx. 140 ps per output.

Analogue Output
scan time

Approx. 560 ps per output.

Boolean instruction
execution time

Approx. 50 ps.

Memory Space

Maximum size of ISaGRAF application database is 50000 bytes.

Size of ISaGRAF real-time database (holds variables, SFC engine data, C function and
function blocks data) is 10000 bytes.

EMBEDDED PLC firmware kernel total code size is approx. 260000 bytes.

ISaGRAF V3.5
features not
supported by
EMBEDDED PLC

- On-line modifications. This feature enables the user to modify the application while the
process is running.

- Uploading application stored in the target.

1.3 ABOUT THIS MANUAL

This manual provides instructions for installing, testing, configuring and interconnecting the prosteso
PC1000 OEM Technology Solutions Controller running the EMBEDDED PLC™ Firmware Kernel.
Instructions are also provided for using the ISaGRAF® IEC 61131-3 Soft Logic system.

This User's Manual is divided into the following chapters:

e This chapter provides and overview of the EMBEDDED PLC and information about this publication such
as conventions used and reference documents.

e Chapter 2, Getting Started: Explains how to install the different EMBEDDED PLC products and run a

sample application.

! Minimum polling period time is 1 cycle duration for Modbus TCP and 2 x cycle duration for Modbus RTU
over RS232/RS485. Cycle duration corresponds to the time that kernel executes one cycle (read inputs
— execute logic — update outputs)

2 Baud Rates supported 600 to 19200 (configurable using EMBEDDED PLC Utility); No parity; 8 Data Bits; 1
Stop Bit; No flow control.

OEM Technology Solutions
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Chapter 3, Running Sample Applications: Provides instructions how to run the different types of
sample applications and also how to create a PLC application using the ISaGRAF Workbench.

Chapter 4, Hardware Reference: Provides a detailed description of 1/Os and communication ports
present in the OEM Technology Solutions prosteso PC1000 Controller and how to configure them in
order to work with EMBEDDED PLC.

Chapter 5, Software Reference: Provides a detailed description of the ISaGRAF library elements
(Software configuration of 1/0 boards, C functions and C function blocks) available from the ISaGRAF
Workbench.

Chapter 6, Using EMBEDDED PLC Utility: Detailed description of the EMBEDDED PLC Utility.

Chapter 7, FAQ and Troubleshooting: Describes the known issues with this release, frequently asked
questions and troubleshooting.

Chapter 8, Specifications: Describes the electrical, mechanical and environmental specifications of
the pro-teso PC1000.

Chapter 9, About Indusoft: A brief description of Indusoft Web Studio and how can be used in
conjunction with EMBEDDED PLC.

1.4 TEXT CONVENTIONS

This manual uses special formatting to help you quickly identify certain items, as follows:

Titles, labels, and new terms are indicated using italic text.

File names, messages and screen text are indicated using bold, courier text (for example,
C:\OEMTech\Install.exe).

Variables and information you must provide are indicated using bold, italicized text enclosed in < and
> brackets (for example, run the <driver names.exe file indicates you must provide a driver name).

Buttons, menu options and keyboard key are indicated in bold.
Text requiring special emphasis is in bold italic.
Some information is segregated into Note and Caution boxes as follows:

» &5 Notes provide supplemental information related to the surrounding text, usually the text just
preceding the note.

> % caution provides information necessary to prevent damage or problems.

1.5 WINDOWS CONVENTIONS

This manual uses the following Windows conventions:

Dialog boxes (or dialogs) are windows that allow you to enter information.
Text boxes (or fields) are areas in dialogs where you can type in text.

Radio buttons are white circles in which a black dot appears or disappears when you click on the
button. Typically, the black dot indicates that the option or function is enabled (active). The absence
of a black dot indicates the option or function is disabled (inactive).

Check-boxes are white squares in which a check appears or disappears when you click on it with the
cursor. Typically, the check indicates that the option or function is enabled (active). The absence of a
check indicates the option or function is disabled (inactive).

Buttons are icons in boxes that appear “pressed” when you click on them.
Lists are panes (white boxes) in windows or dialog boxes containing two or more selectable options.

Combo-boxes have arrows that, when clicked, show part or all of an otherwise concealed list.

OEM Technology Solutions Page 7
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25 Note:

are using.

The dialogs and procedures described in this manual are valid for Windows 2000 and XP.
Some terms may vary according to the operating system (type, language and version) you

1.6 REFERENCE DOCUMENTS
[1] 1SaGRAF Version 3.5 User’s Guide, 1994 — 2004 ICS Triplex ISaGRAF Inc.
[2] Modbus Application Protocol Specification V1.1a.

1.7 ABBREVIATIONS AND TERMINOLOGY

The following abbreviations are terms used throughout the document.

Term Description
A/D Analogue to Digital
BSP Board Support Package
D/A Digital to Analogue
DDE Dynamic Data Exchange
FAQ Frequently Asked Questions
FBD Function Block Diagram
FC Flow Chart
HMI Human Machine Interface
HVAC Heating, Ventilation and Air-Conditioning. This is sometimes referred to as climate control.
I/0 Input/Output
IL Instruction List
WS Indusoft Web Studio
LAN Local Area Network
LD Ladder Diagram
LED Light Emitting Diode
ODBC Open Database Connectivity
OPC OLE (Object Linking and Embedding) for Process Control
PC Personal Computer
PLC Programmable Logic Controller
RAM Random Access Memory
SBC Single Board Computer
SCADA Supervisory Control And Data Acquisition
SFC Sequential Function Chart
SRAM Static Random Access Memory
ST Structured Text
TCP/IP Transport Control Protocol/Internet Protocol
uSB Universal Serial Bus

OEM Technology Solutions
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2. GETTING STARTED

2.1 INTRODUCTION

This chapter will help you to quickly install the necessary software to run a PLC sample application on the
prosteso PC1000 target using the ISaGRAF Workbench. This chapter contains also important information
about licensing your product.

To run the EMBEDDED PLC software products it is required to have a Personal Computer (PC) with at least
a 133-MHz processor (550-MHz or faster processor is recommended). This PC will be referred as the
Host. The PC must have the following hardware and software configuration:

e Windows 2000 or XP operating system

e 128 MB of RAM required; 256 MB or more recommended
e 1.251t0 2 GB of available hard-disk space

e CD-ROM or DVD-ROM drive

e VGA or hardware that supports console redirection required; Super VGA supporting 800 x 600 or
higher-resolution monitor recommended

e 1 serial port (COM1 — COM4)

e Ethernet card (optional)

Note:
25 The current version of ISaGRAF 3.5 software cannot be installed on Windows Vista PC.

The prosteso PC1000 controller comes pre-loaded with the EMBEDDED PLC Firmware Kernel. If
you require to load the Firmware Kernel to another controller or to upgrade the current one, go
to Chapter 7, which describes in detail the installation of the additional software and how to load
or upgrade the EMBEDDED PLC Firmware Kernel to the Target.

2.2 SOFTWARE INSTALLATION
The EMBEDDED PLC CD-ROM contains the following software:

e ISaGRAF_V3.5: EMBEDDED PLC — ISaGRAF V3.50 Workbench installer. This particular installation is
intended to work in stand-alone mode or only with EMBEDDED PLC Rabbit-based targets. After
installation of the Workbench, the software runs in a trial mode for 30 days. After period expires,
license is required.

e OEM-PC1000_BSP_V1.xx_ 9-0004-xxx: EMBEDDED PLC Board Support Package (BSP) for the
prosteso PC1000 controllers. It contains the EMBEDDED PLC Firmware Kernel and the ISaGRAF I/O
boards and sample files to be installed in the ISaGRAF directory.

e EmbeddedPLCUtility_ V1.xx_ 3-0237x: Microsoft Windows Installer of the EMBEDDED PLC Utility.
The EMBEDDED PLC Utility allows you to load or upgrade the EMBEDDED PLC Firmware Kernel to a
Rabbit-based Target. The installation of this software is optional and is described in Chapter 7.

These software products can also be downloaded (in ZIP format) from the OEM Technology Solutions
website http://www.oem.net.au.

OEM Technology Solutions Page 9
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2.2.1 Installing ISaGRAF Workbench V3.5

Use the following procedure to install the EMBEDDED PLC - ISaGRAF Workbench V3.50 from the CD-
ROM:

1. Insert the CD-ROM and open the IsaGRAF_V3.5 folder. Alternatively, if you downloaded the zip file
from the OEM Technology Solutions website, uncompress in a temporary folder.

2. Double-click on ISAGRAF . EXE to launch the ISaGRAF installation wizard. Follow the instructions
provided by the wizard to proceed with the installation.

25 Note:

It is recommended that the ISaGRAF Workbench be installed on a new directory to avoid
confusing files with files from other ISaGRAF versions.

3. Once all the ISaGRAF files have been copied, the ISaGRAF Projects Manager icon is added to your
desktop and the following group is added to your main Programs group:

& 15aGRAF 3.5 i i =] £
File Edt Vew Favorites Tools Help ‘ e
€A B Tr P ) Search Folders Elv
Address [I7) C\Doruments and Settingsiall UsersiStart Menu|Programsl5aGRAF 3.5 RN

7 = Book ] Dicanosis 7™y Libraries
File and Folder Tasks 5 Shorteut B Shorteut = Shorteut
+ JEVE 1KB V&

Other Places ¥ -

et Licensing L ‘." Prajects Read Me
AT, Shortcut . ", Shorkout Shorteut
By 11D .‘. 1 KB 1 1KE

(I o eport
Shortzut
1KE

7 objects 4.05 KB | 4 My Computer Yy

Details ¥

2.2.2 Installing EMBEDDED PLC Board Support Package (BSP) for pro-teso PC1000
Use the following procedure to install EMBEDDED PLC BSP for prosteso PC1000 from the CD-ROM:

4. Goto OEM-PC1000_BSP_V1.xx_9-0004-xxx folder located in the root directory of the CD-ROM.
Alternatively if you downloaded the zip file from the OEM Technology Solutions website, uncompress
in a temporary folder.

5. Open the I1saGRAF folder and double-click on INSTALL. EXE to launch the ISaGRAF installation
wizard. Enter the location where the ISaGRAF Workbench was installed (default ¢ : \ISAWIN) and
press Install. The installation wizard will update the ISaGRAF main directory with the 1/0 boards, C
functions, C function blocks and sample applications for the EMBEDDED PLC pro-teso PC1000 target.

2.3 LICENSING THE ISAGRAF WORKBENCH

The ISaGRAF V3.5 Workbench you just installed runs for a trial period of 30-days before requiring
licensing. When not licensed, you can not create, modify or export IEC programs to a library, or export
variables to ASCII text file.

You can license ISaGRAF using either hardware or software license. When using a hardware license, a
dongle which you place on the parallel or USB port of your PC is delivered pre-programmed with the
selected feature set. When using software license, you need to obtain a set of registration keys.

The software license is specific to a PC (hardware configuration and Operating System). Therefore if you
re-install the Operating System and then re-install ISaGRAF Workbench a new software license will be
required. However, it is possible to transfer a software license from one PC to another. Section A.1.2.2 of
the ISaGRAF User’'s Manual (See [1]) and the License Manager on-line help describe in detail how to
transfer a software license.

To purchase and obtain software license follow these instructions:
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1. Open the ISaGRAF License Manager (Start menu
— Programs — ISaGRAF 3.5 — Licensing). On Setup Code: [SET:wn32:WDE1S

the Available Components select ISaGRAF 3 Ve EFE
Software License and press Add button. Click '

Option 32 (or more depending on the number of /O~ UserCade 2 EE
points license to purchase) on Number of 10 et l

Variables box and press OK button. The Setup
Code SET: WDXn-WDE15 will be displayed in the Setup Code box.

2. If you have access to the Internet and have an e-mail account:

a) Press Proceed... button. A new mail message of your default e-mail client (such as Microsoft
Outlook) will be displayed. Fill out the information on the message body: Contact details and
Payment information. Once you have filled out all the information, send the e-mail to
support@oem.net.au. The e-mail client application must be running before pressing Proceed...
button.

b) Alternatively, if instead of e-mail client (such as Microsoft Outlook) you use web-based email or a
command line e-mail (such as pine), compose manually a new message indicating the Payment
information, User Code 1 and 2, and Contact details, and send it to support@oem.net.au.

3. Alternatively, if you do not have an e-mail address or access to the Internet, send your Contact
details, Payment information, User Code 1 and User Code 2 to OEM Technology Solutions by fax
(Fax Number: +61 2 9966 9429).

4. OEM Technology Solutions will send you the ISaGRAF software license within two business days
after receiving the payment. Press Close button to close the License Manager.

2.3.1 Adding the software license

The ISaGRAF software license consists of two sets of 4 Registration Keys. Upon reception of the
Registration Keys, open License Manager and follow these instructions:

5. On the Available Components select ISaGRAF 3 Software License and press Add button. Select
the purchased number of I/O points to license and press OK button.

6. Enter the first set of Registration Keys and press
Register button. Setup Code will change to SET:
WDE15. Enter the second set of Registration I3alGRAF 3 Saftware License [Active] - WDx32
Keys and press Register button again. In the
Selected Components ISaGRAF 3 Software
License will be displayed as Active. Press
Close button to close the License Manager. Removs |
Congratulations! Your ISaGRAF Workbench is
now licensed.

Selected Components

&dd

25 Note:

If you want to purchase a hardware license or upgrade your current software license, please
contact OEM Technology Solutions (sales@oem.net.au) for pricing information and payment
options. When you purchase a software license it is very important to include the following
information in your Purchase Order:

e Setup Code, User Code 1 and User Code 2.

To obtain these codes open the ISaGRAF License Manager (Start menu — Programs —
ISaGRAF 3.5 — Licensing). On the Available Components select ISaGRAF 3 Software
License and press Add button. Select the desired number of I/O points to license (128, 256
or Unlimited) and press OK button. The Setup and User codes appear on the License
Manager window. If you press Proceed... button, a new e-mail message window is displayed
(if you have an e-mail client running such as Microsoft Outlook). You can fill out the required
information and send that e-mail to obtain license pricing and payment information.

e Contact details (Company, Name, Address, Telephone, Fax and e-mail).
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2.3.2 Adding a hardware license (optional)

When using a hardware license (dongle) on Windows 2000/XP systems, you must install the Sentinel
driver in order for the dongle to be seen.

Open the IsaGRAF_V3.5\Sentinel folder (located in the root directory of the CD-ROM) and double-
click on setup.exe. Follow the on-screen instructions to install the driver. After the installation is
completed, connect the dongle to a parallel or USB port and open the License Manager (Start menu —
Programs — ISaGRAF 3.5 — Licensing). On the Selected Components list, the ISaGRAF 3 Hardware
license will be shown active.

2.4 PRO-TESO PC1000 CONNECTIONS

2.4.1 Connect a Power Supply
Connect the 24 VDC power supply to connectors 1 (24Vdc IN) and 2 (GND).

2.4.2 Connect an RS232 Cable

The proeteso PC1000 comes with the EMBEDDED PLC Firmware Kernel loaded, licensed and
configured. The default factory configuration is:

Modbus Slave Number = 1
Use Modbus RTU/RS232
Baud Rate = 19200

Connect a DB9 male to DB9 female serial cable to a COM port of the PC and to RS-232 Port 1 of the
prosteso PC1000 controller.

2.4.3 Connect an Ethernet Cable (optional)
There are two ways of connecting the Target PLC to your PC via Ethernet (see Figure 1):
e Using a crossover Ethernet cable to connect directly the Target PLC to your PC; or,

e If your PC is currently connected to an Ethernet hub, use a straight-through Ethernet cable to
establish an Ethernet connection to the prosteso PC1000 from the hub.

prosteso PC1000
prosteso PC1000

|:| Board |:| Board
L - m

User's PC
Ethernet —— >

Ethernet cables

crossover To additional

cable Hub network

. . |
Direct Connection elervents

(network of 2 computers) Direct Connection Using a Hub

Figure 1: Ethernet connections

When your PC is connected directly to the prosteso PC1000 via an Ethernet connection, you need to set
(or change) the TCP/IP parameters of your computer in order to establish a proper connection with the
prosteso PC1000. If you require changing the TCP/IP configuration of the pro-teso PC1000, go to section
7.1.4 for instructions how to change the configuration of the Target PLC.
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To configure your PC with an IP address and netmask suitable for establishing a TCP/IP connection with
a pre-configured proeteso PC1000 Target PLC, follow these instructions (you might need Administrator

privileges to perform these steps):

1. Go to Control Panel (Start button — Settings — Control Panel) and
start Network Connections.

2. Select Local Area Connection and choose Properties (File menu —
Properties).

Select Internet Protocol (TCP/IP) and press Properties button.
Click on Use the following IP Address and fill in the following fields:

" Network Connections

J Eile Edit View Favorites Tools &
J € i ) B ?|/-':Search

Name
LAN or High-Speed Internet

Wizard

—* Usze the following IP address:

IP address: 'I 92 168 .
Subnet mazk: 255 255 | 285 |
LDiefault gaterway: 1 92 168 .

5. Press OK button to close the Internet Protocol (TCP/IP) Properties window. Press OK button to
close the Local Area Connection Properties and to update the new TCP/IP values.

6. To verify the communication between your PC and the prosteso PC1000 use the ping command.
Open a Command Prompt window (Start button — Programs — Accessories - Command

Prompt) and type
C:\ping 192.168.1.100
The command output should display the replies from the Target PLC.

2.5 RUNNING A SAMPLE APPLICATION

Once you have established connection between your PC and the Target PLC, follow these instructions to
run the sorting sample application. This sample application displays a SpotLight which shows different
tokens being sorted depending on size and colour (see the Project Description at the bottom of the
Projects Management window). This PLC application was written in Flow Chart.

1. Start ISAGRAF Workbench by double-clicking on the ISaGRAF 3.5 shortcut on your desktop or Start
button — Programs — 1ISaGRAF 3.5 — Projects. On the Projects Management window, double-

click on the sorting project.

I= Y
File Edit Project Tools Options Help
|Dm|ﬂa|ﬁﬂ%‘%85mples |‘Q|
mm blinkseq Same implementation with various langusges
bottlef Flow Chart: Simulation of bottle production
Em o236lana Simple application to test analog channels (OMLY for OEM-D2361)
02361dig Simple application to test digtal channels (OMLY for OEM-02361)
02361uni Simple spplication to test universal inputs (OMLY for QEM-023617
m o0236ios Simple appl to test digital and analog channels (ONLY for OEM-0238)
02 36xqld Diema with Quick LD progratmming
02 36xrot Ratation on 4 digital outputs
rfdemo Complete SFC demo
risample Sample described in user's guide
rfsfc Demonstrates SFC actions in SFC
m ristack Demonstrates STACKINT function biock
Flows Chart: Sorting of tokens depending on their size and color
Reference : sorting -
Author : OEM Technology Solutions o
Date of creation : 9 August 2005
Version number :3-0239G-1.13
Description  : Tokens are sorted by size and by color
Application fully written in Flow Chart
E
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2. Onthe SORTING - Programs window select Debug =l
menu — Link setup. On the PC-PLC link parameters ot s T
window check that the Target Slave Number is set to 1 :,; ' j =
and COM port used by the PC is selected. Press Setup s TOXTTE [ Cencel_|
button and check the baud rate 19200 is selected. Press Flontcont ol | mone =

OK button to close this window. Press OK button to close
the PC-PLC link parameters window.

3. Select Debug menu — Debug to open =10l
the Debugger window. The Debugger i Sl QU e bl
window is displayed with a No Dl 8 LS g
application message.

No application

£ Note:
If the Debugger window shows that an application is currently running (‘<application name>’

active) on the Target PLC, press Stop button @ on the toolbar to stop the application
before downloading a new one. You can also stop the application from the Debugger
window menu (File menu — Stop application).

x|
RABBIT: TIC code for Rabbit-based controllers
LTINS 4. On Debugger window, select File menu — Download.
Select “RABBIT: TIC code for Rabbit-based controllers” on
the Download window and press Download button.
Download | Cancel |

5. A progress bar on the Debugger window will show the progress of the downloading process. Once
the downloading is completed, the application runs immediately and the SpotLight window shown
below is displayed.

| ¥ 1SaGRAF - SORTING:WAY_GRAF - SpotLight 1 =10l =l
File Edit Insert Options Help

ADBA slw-a=a|wBdalE =048

Troubled? If you experienced problems running this application, such as an error message “Cannot install
communication” or “Cannot start download — target not ready”, follow this checklist:

1. Make sure you are using a correct serial cable (not NULL modem) between the PC and the controller.

2. If connection is alive, repeat accurately the step-by-step instructions in this Section. Remember to put
correctly the Target Slave Number and the RS-232 parameters in the PC-PLC link parameters
window (Step 2).

3. Ifthe Target PLC has already an application running, stop it before downloading a new one.

If you still can not run this sample application, go to Chapter 8 (FAQ and Troubleshooting) which contains
more information about how to troubleshoot your particular problem.

OEM Technology Solutions Page 14



EMBEDDED PLC pro-teso PC1000 User’s Manual Getting Started

2.6 WHERE DO | GO FROM HERE?

The next chapter describes how to run the other sample applications and step-by-step instructions on
how to create a simple PLC application.

The ISaGRAF User’s Manual and the ISaGRAF Workbench on-line help contain a complete description
of the Workbench features and capability, as well as a complete PLC programming languages reference.
The User’'s Manual can be found in the Documentation folder of the CD-ROM (ISaGRAF . pdf).
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3. RUNNING SAMPLE APPLICATIONS

The ISaGRAF Workbench provides two modes of running PLC applications:

e Simulation mode. The PLC application runs entirely on the PC without the need to have a Target PLC
connected. This mode is very useful to perform complete structural and functional tests prior to
deploying the application to the target hardware.

¢ Real mode. The PLC application is first downloaded to a Target PLC and then the Target PLC
executes the application. The Workbench monitors the program execution as well as the status of
internal and 1/O variables.

The EMBEDDED PLC — ISaGRAF V3.5 Workbench plus the EMBEDDED PLC OEM-PC1000 BSP, include
several sample applications. There are three types of sample applications:

e Sample applications that use Virtual Boards (xai8, xao8, xbi8, xbo8, xmi8, xmo8). These applications

can run ONLY in simulation mode:

» blinkseq: Same implementation with various languages.

» rfdemo: Complete SFC demo.

» rfsample: Sample described in ISaGRAF User’s Guide (see [1]).
» rfsfc: Demonstrates SFC actions in SFC.

e Sample applications that use internal variables only. These applications can be simulated or
downloaded to the Target PLC. The Target PLC does not need to be connected to physical I/Os:
» bottlef. Flow Chart: Simulation of bottle production.

» rfstack: Demonstrates STACKINT function block.
» sorting: Flow Chart: Sorting of tokens depending on their size and colour.

e Sample applications pre-configured to use proeteso PC1000 I/O boards. These applications can be
simulated or downloaded to the proeteso PC1000 Target PLC and requires that the Target is
connected to physical I/Os:

» pc10qld: Demo with Quick LD programming.

» pc10rota: Rotation on 4 digital outputs.

» pc10cro: Signal generation (prosteso PC1000 Analogue Out O01) and SpotLight.
» pc10ios: Simple application which connects several inputs with output channels.

A description of each of the sample applications appears at the bottom of the ISaGRAF Project Manager.

3.1 RUNNING APPLICATIONS IN SIMULATION MODE

Use the following procedure to run any sample application in simulation mode:

4. Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects.

|@ ISaGRAF - Project Management: ) =10 x|
File Edit Project Tools Options Help
DEDED[EE| 6 0= B [9]
mm blinkseq Same implemertation with various languages
bottlef Flow Chart: Simuletion of botfle production
@ 02361ana Simple application 0 test analog channeks (CONLY for OEM-02361)
m 02361dig Simple application to test digital channels (ONLY for OEM-D2381)
0236Tuni Simple application 10 test universal inputs (QNLY for OEM-02361)
m o236ios Simple appl to test digital and analag channels (OHLY for OEM-0236)
m o0236xqld Demo with Quick LD programming
0236xrot Rotation on 4 digital outputs
Complete SFC dema
@ rfsample Sample described in user's guids
m rfsfc Demonstrates SFC actions in SFC
rfstack Demonsirates STACKINT function biock
m sorting Flowe Chart: Sorting of tokens cepencing on their size and color
Reference  :RiDemo =
Author : OEM Technology Solutions| I
Date of creation : 9 August 2005
¥Yersion number :3-0239G-1.13
Description : Workbench demo
This application shows a p ple of SFC prog
with a complex hierarchy of SFC programs.
=
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5. Double-click on the sample application (for example, rfdemo) to open the Programs Manager
window.

---ISaGRAF - RFDEMOD - Programs ] = II:IIEI

File Make Project Tools Debug ©Options Help

B ESEDED ]S Y| @k
Sequential = XEEE mein control + time cortral
L+ Drive select process
—E= Lead turnon 5 leds
F+E= Flash odd/even led flip flop

“—F= Random random led lightring

Ren |

|Sequential: Gmain  (Sequertial Function Chart)

HEH
6. Onthe Programs Manager window, select Debug — Simulate (or press Simulate button E on
the toolbar). The Debugger, I/0 simulation and Debug program windows are displayed.

@, ISaGRAF - RFDEMO - Debugger R =10] x|

File Control__| Tools * Options  Help

PMB S A

2 rfdemo B [=[ES|[- . 15aGRAF - RF bug prograr - o x|
File Tools Options  Help File Project Tools Options  Help

=

0 ’ 1 ’ 2 F 3 F 4 B | m
Sequertial: E= RGN ETR N N main cortrol + time cortrol
| | =l @ 0 L+E= Drive [inactive) select process
H:z |0 = @: 0 —=E= Lead [inactive] turnonsleds
m: o g @: 0 —*g Elas:l'l [in?_cﬁ\::.] D]dd .l’e:;en hladdfll.iphfllo.p
= — andom |[Inaciuve] random led lightning

W o B @ 0 ghring
s || B @ 0
W |Jjo K @s 0
|7 o = @ i
ms |Jjo 2 @s 0

-
4 v |Sequential: Gmain  (Sequential Function Chart)

7. The I/O simulation window shows the I/O boards used by the application (Boards 0 to 4). Board 0
(column 0) has 8 digital inputs; Board 1 (column 1) has 8 analogue inputs; Board 2 (column 2) has 8
message (strings) outputs; Board 3 (column 3) has 8 digital outputs and Board 4 (column 4) has 8
analogue outputs. On Board 0 (column 0) click on Input 1 and Input 4, a message start and Lead are
displayed in message outputs 4 and 5 respectively; and Board 3 will show the LED outputs being
turned ON in sequence. On the Debug programs window the Drive and Lead programs change to
active state. Unset the digital input 4 and set any of the digital inputs 5 (Flash) or 6 (Random).

To close the simulation of the application, close the Debugger window. Close the Programs window.

Try with other sample applications such as the one listed in the introduction of this chapter. All the
sample applications can run in simulation mode.
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3.2 RUNNING APPLICATIONS THAT USE INTERNAL VARIABLES ONLY

The Target PLC and your PC must be connected through Ethernet, RS232 or RS485. Use the following
procedure to run any sample application that uses only internal variables:

1.

Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, double-click on the bottlef project.

On the BOTTLEF - Programs window select Debug menu — Link setup. On the PC-PLC link
parameters window enter the Target Slave Number (corresponds to the Modbus Slave number of
the Target PLC) and the Communication port (COM for Modbus RTU over RS232/RS485 or
ETHERNET for Modbus TCP):

a) If serial COM port is selected (COM1 — COM4) press Setup button and select either 19200,
9600, 4800, 2400, 1200 or 600 baud rate depending on the current configuration of your
EMBEDDED PLC target.

25 Note:

The EMBEDDED PLC Kernel supports baud rates from 19200 to 600. The other
parameters are fixed: no parity, 8 data bits, 1 stop bit and no flow control.

Note also that ISaGRAF supports serial ports COM1 to COM4. If you are using a
USB-to-serial converter cable check that the com port assigned is between COM1
and COM4. If not, change the serial port settings on your Windows Operating
System (see Section 8.2). Many USB-to-serial converters are assigned to COMS5
port or higher after its installation.

b) If ETHERNET is selected press Setup button and enter the IP address of the target (default is
192.168.1.100). Press OK button. Press OK button to close the PC-PLC link parameters
window

% Caution:

Do not change the port number from 1100 otherwise the Ethernet communication
with the ISaGRAF Workbench will not work. This port is used exclusively by the
communication between ISaGRAF Workbench and the EMBEDDED PLC target.

Select Debug menu — Debug to open the Debugger window. If Debugger window displays
“<application name> active” message, stop the current application that is running by pressing the

Stop button @ on the toolbar or select File menu — Stop application. A “No application” message
is displayed.

Download the bottlef application by selecting File menu — Download. Select “RABBIT: TIC code for
Rabbit-based controllers” on the Download window and press Download button. A progress bar on
the Debugger window will show the progress of the downloading process. Once the downloading is
completed the application runs immediately and the SpotLight window is displayed. In the
SpotLight, double-click on the START button and press TRUE button. The bottle production will
start.

| ¥ ISaGRAF - BOTTLEF:GRAF1 - SpotLight : (=] 3]
File Edit Insert Options Help

Bnha numkazE «BdeiiE 08

START STOP

(@B L] L] o L] -] -] L] Lo} B@)
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: ;
5. On the Debugger window, select Options menu ~ MsAMESLEUISE s =
— Parameters. Change the Cyclic refresh Communication time out: [5000 oK

duration value to 200. This value corresponds to Cyclic refresh duration: [200 |
the refresh rate of the SpotLight. Press OK button. _Cencel |

[All imes ares given in millizeconds]

x|
vefiable SEEED 6. On the SpotLight window, double-click on the t#1s box.
Enter new value:  [FEIIITH Change the variable SPEED value to t#200ms and
press Write button. The bottle production will speed up
Write I Start | Stop | LCancel | by a faCtor Of tWO

Repeat this procedure for the rfstack application.

3.3 RUNNING APPLICATIONS THAT USE PRO°TESO PC1000 INPUTS AND
OUTPUTS

Use the following procedure to download a sample application (pc10qld) to the prosteso PC1000 Target
that uses physical I/Os. The Target PLC must be running a licensed EMBEDDED PLC Firmware Kernel and
be connected to 4 digital inputs and 1 digital output. It also assumes that the Target is connected to the
PC either via Ethernet or serial port.

1.

Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, double-click on the pc10qgld project.

Select Debug — Link setup (or press Link Setup) and configure the Target PLC <> PC link. Follow
the guidelines on Step 2 of the previous section.

Select Debug — Debug (or press Debug) to open the Debugger window. If an application is

running, stop it (press Stop button @ on the toolbar). On the Debugger window select File —
Download to download the pc10qgld application to the target. A progress bar on the Debugger
window shows the progress of the download process. Once the downloading is completed the
application starts running and the following SpotLight window is displayed.

|_¥I15aGRAF - PC100LD:ROOM - SpotLight J - ol x|
File Edit Insert Options Help

e T = L T WSy == R e B - 1

The Digital inputs DI0O1 and DI02 of the proeteso PC1000 are wired as the Left and Right switches on
the pc10qld application. The LED3 green is the output of the light. The proeteso PC1000 digital inputs
DI03 and DI04 move the window’s screen to the left and right respectively.

OEM Technology Solutions Page 20



EMBEDDED PLC pro-teso PC1000 User’s Manual Running Sample Applications

5. To check the I/O connections, close the Debugger window and on the PC10QLD - Programs
window select Project — I/0 connection. Check the wiring of the channels.

wn ISAGRAF - PC10QLD - I;0 connection ) 1ol x|
File Edit Tools Options Help

B 2BRotd FX|[ 8]

Il = pclidi n« +| [El © Swleft® Switch left: turns light onfaft %) -
= pcllled noe @ SwRight(* Switch right: turns light anvatf *) j
@ LfCmd ¢* Move Lett: uzer command *)

@ BtCmd * Move Right: uzer command *]

[4] ]

[& |2

(6] e

4

=[[s ] Ed

Follow the same procedure to run the pc10rota application. This application will turn ON 2 dual colour
LEDs in sequence.

3.4 CREATING A NEW PLC APPLICATION

The following Section describes how to use the ISAGRAF Workbench to create simple PLC applications
using the five IEC 611131-3 PLC programming languages (FBD, LD, ST, IL and SFC) and Flow Chart
that later you will download to the prosteso PC1000 Target PLC. The Target PLC must be connected to
physical I/Os. It also assumes that the Target is connected to the PC either via Ethernet or serial port. To
create (or modify) PLC applications the ISaGRAF Workbench must be licensed.

The PLC application that is written using 6 different languages, implements a simple Boolean operation
(XOR) between digital input DI01 and DI02 (SW1 and SW2 Boolean variables respectively). The digital
output DOO01 (LED1 Boolean output variable) is used as the output.

3.4.1 Using Function Blocks Diagrams (FBD)

1. Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

2. On the Create new project window, enter the |
name of the project (for example project1) and :
press OK button. The name of project should no Hame: |b'°'_"°” |
exceed 8 characters. The project1 project is then !0 eenfiguration: Cancel |
listed in the Projects Management window. [tnone) ]

3. Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

4. Double-click on project1 project. An empty PROJECT1 — Programs window is displayed.
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- -15aGRAF - PROJECT1 - Programs 10l x|

File Make Project Tools Debug Options Help

D HBI DEN | EXi Mk DN

\
x

5. Select File menu — New. On the New program
window enter the name of the program (for example,

Mame: |FBlesl1 |
: FBtest1); a brief comment; select the Language to
|

Comment: |Test1 in FB language|

anausge: |FBD_: Func_ﬁon e = FBD; select Begin Style and press OK button. The
R Eosin: Vo wogron -] FBtest1 program is displayed in the PROJECT1 —
0K | Cancel | Programs window.

6. Onthe PROJECT1 — Programs window select File menu — Dictionary to open the Dictionary
window.

% ISaGRAF - PROJECT1 - Global booleans ) o ] 4|

File Edit Tools Options Help

@ 00e|sxBd|a

7. Select Tools menu — Quick declaration. Enter Numbering from 1 to 2, Symbol name SW and
Attributes = Input as shown in figure below. Press OK button.
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x
oo —

From: 1 |Te: 2]

Digits: ﬂl
— Symbol:

Name: [SW | | |

" Internal
" Constant

— Other:
™ Betain
Format: lnteger. ¢ Heal

LLength: I:l

8. On the Dictionary window, the SW1 to SW2 variables are listed.
=lolx|

File Edit Tools Options Help
@loge|s=<md| 8]
500|Bﬁﬂ5|\rﬁagersmaals Timer= | Messages | FB instances | Defined words
S¥W1
SWe

S
0000 [internal] (falze true)

9. Onthe PROJECT1 Dictionary double-click on the empty row. Enter the name LED1 and select it as
output.

10. Save the current dictionary by selecting File menu — Save. Close the Dictionary window.

11. On the PROJECT1 — Programs window double-click on FBtest1 program. Press Insert variable

button == on the toolbar and click on the working area. On the Select variable window select SW1
and press OK button. SW1 variable box is drawn on the working area. Place SW2 and LED1
variables following the same procedure.

12. Select on the Function blocks combo box El|=1 suclusive OR J the
exclusive OR (=1) function block and click on the working area. The exclusive OR (=1) function block
is displayed.

13. Select button [;\f on the toolbar and move SW1 and SW2 variables to the left of the function block;
also move the LED1 variable to the right of the function block.

-+

14. Click on Draw connection line button ]_[ on the toolbar and press left mouse button on the SW1
variable and drag the line towards the function block. A connection line will be drawn between SW1
and IN1 of the function block. Repeat the same procedure to connect SW2 with IN2 of the function
block and LED1 with Q of the function block (connection lines are dragged always from left to right).
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15.

16.

17.

18.

19.

EiE ISaGRAF - PROJECT1:FBTEST1 - FED/LD Program ji -1o] x|

File Edit Tools Options Help

B X2R H® | <xBd Qai 8

‘“0||§@@¥§9|]:(1‘3[}ﬁ|m|=1 exclusive OR LI' |

S =1
N1
N2 of— LED1

-
4 3

|pos=20,11 [

Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the FBtest1 — FBD/LD Program window.

On the PROJECT1 - Programs window click on I/O connection button El]]]] on the toolbar.

Double-click on Slot 0 or press Set board/equipment button on the toolbar. Select pc10di
board (pro-teso PC1000 Digital Inputs) and press OK button. The pc10di I/O board is placed in Slot 0.
Double-click on Channel 1. On the Connect I/O channel window press Connect button several
times until all the free variables are connected. Press Close button.

mm ISAGRAF - PROJECT1 - I/0 conneckion : o =] |

File Edit Tools Options Help

B =2BR20 |20 K& &

ER = pcl0di Jw.ﬂ (1] o 8wl -
(2] & SwW2

B -

[ ¢ B

H &

(6 il

(6] [ 7 i

(s]

= [2] =]

Double-click on Slot 1 and select pc10do (prosteso PC1000 Digital Outputs) board. Double-click on
Channel 1 and connect the free variable LED1. Press Close button.

Before downloading the PLC application to the Target PLC, the application needs to be compiled. On
the PROJECT1 - Programs window, select Make menu — Compiler Options to check that
RABBIT: TIC code for Rabbit-based controllers is selected. Press OK button.

If RABBIT target is not selected, click on RABBIT target and press Select button. Alternatively you
can double-click on RABBIT target.
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x
Targets:
» SIMULATE: Workbench Simulator Select
> RABBIT: TIC code for Rabbit-based controllers =
Unselect
v Use embedded SFC engine Upload...
~ Dptimizer:
I~ Run two oplimizer passes
[ Evaluate constant expressions Default
[~ Suppress unused labels
[ Dptimize variable copying
[~ Optimize expressions
[~ Suppress unused code
[~ Optimize arithmetic operations oK
[ Dptimize boolean operations
™ Build binary decision diagrams (BDDs) Cancel |

20. Select Make menu — Make application to compile the PLC application. The Code generator
window is displayed. Press Exit button.

ISaGRAF - B25TESTL - € -10] x|
File Options Edit Help
Yerifying variables declarations

Verifying FBtestl
No error detected

x
Resetting temporary files
— . . Mo error detected.
Building configuration data
Linking object files Do you want to exit the Code Generator now ?
Relocating object files - -
Exmt I Continue

Post-compiling code
No error detected
No error detected

21. Select Debug — Link setup (or press Link Setup) and configure the Target PLC <> PC link. Follow
the guidelines on Step 2 of Section 3.2.

22. Select Debug — Debug (or press Debug) to open the Debugger window. If an application is

running, stop it (press Stop button @ on the toolbar). On the Debugger window select File —
Download to download the PROJECT1 application to the Target PLC. A progress bar on the
Debugger window shows the progress of the download process. Once the downloading is completed
the PROJECT1 — Debug programs window is displayed (On the Debugger window the application
state will be RUN).

23. Double-click on FBtest1 program. The FBTEST1 — FBD/LD Programs window is displayed with the
variables in BLUE or RED colour depending on its current state, FALSE or TRUE respectively. If the
digital input DI01 of the proeteso PC1000 is short circuited, SW1 is FALSE and digital output DOO1
will be turned ON as well as the state of LED1 in the Programs window will change. The PLC
program implements a Boolean XOR operation on SW1 and SW2 with the result set on the LED1.
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i 15aGRAF - B25TEST1:FETEST1 - FBD,/LD Program f _ o) x|

File Options Help

DH® QQ

= =TRUE I—| =1

1Nz of— LED1=FALSE
SWy2=TRLE

-
4 L3

pos=24 11

24. To stop the monitoring of the PLC application, close the Debugger window. The programs and

dictionary windows in debug mode will be closed.

3.4.2 Using Quick Ladder Diagrams (LD)

1.

Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

On the Create new project window, enter the name of the project (for example project2) and press
OK button. The name of project should not exceed 8 characters. The project2 project is then listed in
the Projects Management window.

Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

Double-click on project2 project. An empty PROJECT2 — Programs window is displayed.

Mame: |LD test1 |

5. Select File menu — New. On the New program window
enter the name of the program (for example, LDtest1); a
brief comment; select the Language to Quick LD; select

Comment: |Tesl1 in Quick LD Language |

B ik LD : Lecier Dagran =l Begin Style and press OK button. The LDtest1 program
Style: [ Begin: biin program | is displayed in the PROJECT2 — Programs window.
oK LCancel |

Follow Steps 6 to 9 in Section 3.4.1 to create and populate the application’s Dictionary with SW1 and
SW2 Boolean input variables (connected to Channel 1 and 2 of the pc10di I/O board respectively);
and LED1 Boolean output variable connected to Channel 1 of the pc10do I/O board.

On the PROJECT2 - Programs window double-click on LDtest1 program. The Quick Ladder
Diagram Editor contains an editing grid, a logical matrix where each cell of the matrix may contain

up to one LD symbol. Press F2: Contact on the left button %3
rung. A new rung with one contact and one coil is created.

on the toolbar to insert a new

Double click the rung comment (* *) cell to insert a comment such as (*Exclusive OR logic for
switching on LED*).

Double click the contact — " on the rung and select SW1 for an input.
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10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

With the SW1 contact selected, press F3: Contact on the right button 73 on the toolbar.
Double click the new contact and select SW2 variable. Click once on the Coil/contact type button

¥
T2 to negate this contact.

Select the Select button D,E‘ on the toolbar. Select both contacts on the rung by clicking on one
contact and dragging the mouse over to the next contact before releasing the mouse button. Press

F4: Parallel contact button F* el to create two new contacts in parallel with the selected contacts.

Repeat steps 9 and 11 except negate the SW1 contact with the Coil/contact type button this time
instead of the SW2 contact.

Double click on the coil = ~ on the rung and select LED1 for an output.

The LDtest1 program should now appear as follows:

Zié 15aGRAF - B25TEST2:LDTEST1 - Quick LD Program

File Edit Toolks Options Help
b Yed B «<Bd braaai g

290 F3:93F P4 T ‘ FE:A(H ‘ FB:RE PP 360 PTGl | F8:—% fFg.am |

(* Exclusive OR (XOR) logic for switching on LED *) j
m ] Sz LED1
; 1} 1~ F
| =2 W2 ‘
1~ F 1+

o i

‘pDS=5,1 |

Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the LDtest1 — QuickLD Program window.

Follow Steps 19 to 22 in Section 3.4.1 to compile the application and download it to the Target PLC.

Double-click on LDtest1 program. The LDTEST1 — Quick LD Programs window is displayed with
the variables in BLUE or RED colour depending on its current state, FALSE or TRUE respectively.
Press the SW1 (short-circuit digital input DI01) and the LED1 will be turned ON as well as the state of
LED1 in the Programs window will change. The PLC program implements a Boolean XOR operation
on SW1 and SW2 with the result set on the LED1.

Zig 15aGRAF - B25TEST2:LDTEST1 - Quick LD Program

Fle Edt Options Help

B HB| Q=i

(* Exclusive OR (HOR) logic far switching on LED )
0] 51 5wz LEDA |
' L |

| St W2
1~ F 1}

‘pDS=5,1 \

To stop the monitoring of the PLC application, close the Debugger window. The programs and
dictionary windows in debug mode will be closed.
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3.4.3 Using Structured Text (ST)

1.

11.

12.

13.

Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

On the Create new project window, enter the name of the project (for example project3) and press
OK button. The name of project should not exceed 8 characters. The project3 project is then listed in
the Projects Management window.

Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

Double-click on project3 project. An empty PROJECT3 — Programs window is displayed.

Name [STreet | 5. Select File menu — New. On the New program window

enter the name of the program (for example, STtest1); a
brief comment; select the Language to ST; select Begin

Comment: |Tesl1 in 5T Language |

B =T ot Tt =l Style and press OK button. The STtest1 program is
Swle: [ Begin: Main program =l displayed in the PROJECT3 — Programs window.
oK | LCancel |

Follow Steps 6 to 9 in 3.4.1 to create and populate the application’s Dictionary with SW1 and SW2
Boolean input variables, and LED1 Boolean output variable.

On the PROJECT3 - Programs window double-click on STtest1 program.

Type in a comment in comment parentheses (* *) such as (* Exclusive OR logic for switching on
LED *). When entered correctly comments are highlighted green.

Press Enter to move to the next command line in the ST program editor.

. To enter Keyword commands, either click the desired button in the Keywords tool box or type it,

such as for an ‘if’ statement, either click IF in the Keyword tool box or type IF on the command line.
When correctly entered Keyword commands are highlighted pink.

To enter inputs, outputs, or variables, for example input switch SW1, either select Edit — Insert
variable —» SW1 or type SW1 on the command line.

Type the following command lines under the entered comment:
IF SWl = SW2

THEN

LED1 := FALSE;
ELSE

LED1 := TRUE;
END_IF;

The LDtest1 program should now appear as follows:
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14.

15.
16.

17.

< ISaGRAF - B25TEST3:STTEST1 - ST program B=E
File Edit Tools Options Help
palYeR ud | =<Bd | k|8 x|
(% Exclusive OR logic for switching on LED > _ TRUE %}
IF 8H = Suz2 FALSE AND
THEN aR HOR
LEDL := FALSE; FELCEL, F
THEN ELSE
Lk c ELSIF END_IF;
LEDL := TRUE; CASE | END_CASE,

END_IF;

] o

Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the STtest1 — ST Program window.

Follow Steps 19 to 22 in 3.4.1 to compile the application and download it to the Target PLC.

Double-click on STtest1 program. The STTEST1 — ST Programs window is displayed. Press the
SWH1 (short-circuit digital input DI01) and the LED1 will be turned ON as well as the state of LED1 in
the Programs window will change. The PLC program implements a Boolean XOR operation on SW1
and SW2 with the result set on the LED1.

To stop the monitoring of the PLC application, close the Debugger window. The programs and
dictionary windows in debug mode will be closed.

3.4.4 Using Instruction List (IL)

1.

Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

On the Create new project window, enter the name of the project (for example project4) and press
OK button. The name of project should not exceed 8 characters. The project4 project is then listed in
the Projects Management window.

Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

Double-click on project4 project. An empty PROJECT4 — Programs window is displayed.

| |
Name:  [ILtesti | 5. Select File menu — New. On the New program window
i . enter the name of the program (for example, ILtest1); a
Comment [Toetl 1L Lnauans | brief comment; select the Language to Quick IL; select
Lanatage: (1L retucten it =] Begin Style and press OK button. The ILtest1 program is
vl [Begin ver oz -l displayed in the PROJECT4 — Programs window.
LS LCancel |

Follow Steps 6 to 9 in 3.4.1 to create and populate the application’s Dictionary with SW1 and SW2
Boolean input variables, and LED1 Boolean output variable.

On the PROJECT4 - Programs window double-click on ILtest1 program.

Type in a comment in comment parentheses (* *) such as (* Exclusive OR logic for switching on
LED *). When entered correctly comments are highlighted green.

Press Enter to move to the next command line in the IL program editor.
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10. To enter Keyword commands, either click the desired button in the Keywords tool box or type it,
such as for an ‘AND’ statement, either click AND in the Keyword tool box or type AND on the
command line. When correctly entered Keyword commands are highlighted pink.

11. To enter inputs, outputs, or variables, for example input switch SW1, either select Edit — Insert
variable — SW1 or type SW1 on the command line.

12. Type the following command lines under the entered comment:

LD SW1
XOR SW2
ST LED1

13. The ILtest1 program should now appear as follows:

'~ 1SaGRAF - B25TEST4:ILTEST1 - IL program HEE
File Edit Tools Options Help
ha x| ue | =<ed &al
¢ Exclugive OR logic for switching on LED > FALSE| LD ST
LD S ANMD OR XOR ADD
ggf)n igzm SUB | MUL | Dw LT
LE EG MNE GE
GT AL JMP RET
K| 2

14. Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the ILtest1 — ST Program window.

15. Follow Steps 19 to 22 in 3.4.1 to compile the application and download it to the Target PLC.

16. Double-click on ILtest1 program. The ILTEST1 — ST Programs window is displayed, with the line
numbers visible and the TRUE or FALSE current state for each variable displayed in the Value
column. Short circuit digital input DI01 to set SW1 to FALSE, the LED1 will be turned ON as well as
the state of LED1 in the Programs window will change. The PLC program implements a Boolean
XOR operation on SW1 and SW2 with the result set on the LED1.

®, 15aGRAF - B25TEST4:ILTEST1 - IL program H=E
Fle Edit Search Options Help

B HE| A

Line  Lakel Inst. Ope Walue Comment

* Exclusive OR logic for switching on LED *]

ooon LD 5W1 =TRUE
oon1 XOR SwW?2 =TRUE
ooo2 ST LED1 =FALSE

17. To stop the monitoring of the PLC application, close the Debugger window. The programs and
dictionary windows in debug mode will be closed.

3.4.5 Using Sequential Function Chart (SFC)

1. Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your

Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

2. On the Create new project window, enter the name of the project (for example project5) and press
OK button. The name of project should not exceed 8 characters. The project5 project is then listed in
the Projects Management window.
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3. Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

4. Double-click on project5 project. An empty PROJECT5 — Programs window is displayed.

Mame:  [SFCtest] ]| 5. Select File menu — New. On the New program window
Comment: [Testl in SFC Language | enter the name of the program (for example, SFCtest1); a
Language: | SFC : Sequentil Funclion Chart <] brief comment; select the Language to SFC; select Begin
Style: [ Sequential:an program B Style and press OK button. The SFCtest1 program is
displayed in the PROJECT5 — Programs window.
oK | LCancel |

6. Follow Steps 6 to 9 in Section 3.4.1 to create and populate application’s Dictionary with three Boolean
variables (SW1, SW2 and LED1).

7. Onthe PROJECT5 — Programs window double-click on SFCtest1 program.

8. Click on below Step 1. Click on OR divergence Fé: to add a single divergence. Click on below
single divergence and then on Transition Fé: + to add a transition after the single divergence. Click

on below the transition and add Step 2 by pressing Step F3: [:l button. Repeat the same procedure
to add Transitions 3, 4 and 5, Step 3, a single divergence and a Jump to Step 1. The final program
screen should be as shown below.

E=11SaGRAF - B25TEST5:SFCTESTL - SFC program [ = ||:||1|

File Edit Tools Options Help
D@ XeR H x<xBda]ii+]&]
Fu B FxC1 R4 4 FEf | Fe by 7L e PRl | P E5 Fa: ] 490 | avy |

-

P of

9. Double-click on Transition 1 and write the expression SW1 XOR SW2; on the Transition GT1 ST/LD
editor that is displayed.
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E=115aGRAF - B25TESTS:SFCTEST1 - SFC program = IEIIiI

File Edit Tools Options Help
@ Xl H xBdlaag | &
Fe 0 Fa: [0 Fe + F5[d | Fedr P trebs el | Fa B PO tFalE | B

s | Transition GT1

SW1 XOR SW2; iI

TR o

|p03=0,2 |

10. Double-click on Transition 2 and write the expression not (SW1 XOR SW2); on the Transition GT2
ST/LD editor that is displayed.

11. Double-click on Step 2 and write the action LED1 (S) ; on the Step GS2 that is displayed. Add the
action LED2 (R) ; on Step 3.

12. Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the SFCtest1 — Program window.

13. Follow Steps 19 to 22 in 3.4.1 to compile the application and download it to the Target PLC.

14. Double-click on SFCtest1 program. The SFCTEST1 — SFC Program window is displayed. The step
currently active is shown with a black box. Short circuit digital input DIO1 to change the activity to Step
2 which set the LED1 (digital output DO01) output to TRUE.

E=AISaGRAF - BZ5TEST5:SFLTEST1 - SFC program ;IEI&I
1 r3
£ 4
il |
pos=00 [

15. To stop the monitoring of the PLC application, close the Debugger window. The programs and
dictionary windows in debug mode will be closed.
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3.4.6 Using Flow Chart (FC)

1. Open the ISaGRAF Project Management by double-clicking on the ISaGRAF Projects icon on your
Desktop or selecting Start menu — Programs — 1ISaGRAF 3.5 — Projects. On the Projects
Management window, select File menu — New.

2. On the Create new project window, enter the name of the project (for example project6) and press
OK button. The name of project should not exceed 8 characters. The project6 project is then listed in
the Projects Management window.

3. Select Edit menu — Set comment text. Enter a brief description of this project and press OK button.
This description will be displayed next to the project name in the Projects Management window.

4. Double-click on project6 project. An empty PROJECT6 — Programs window is displayed.

Name:  [FCtest | 5. Select File menu — New. On the New program window
Comment: [Testl in FC Language | enter the name of the program (for example, FCtest1); a
Language: | FC. Fiow chart =] brief comment; select the Language to FC; select Begin
Syl [Sequential-Mai program <1 Style and press OK button. The FCtest1 program is

displayed in the PROJECT6 — Programs window.

(1] LCancel |

6. Follow Steps 6 to 9 in 3.4.1 to create and populate the application’s Dictionary with SW1 and SW2
Boolean input variables, and LED1 Boolean output variable.

7. Onthe PROJECT6 — Programs window double-click on FCtest1 program.

8. Select the Insert a comment button E and place the comment box in the FCtest1 Flow Chart
editor. Double click on the box to type in a comment such as “Exclusive OR logic for switching on
LED".

9. Select the Insert a test button < and place it between the “Begin” symbol and the “End” symbol.
Double click on it to display the editing box for that symbol. Rename it SW1 = SW2, and type in the
code SW1 = SW2.

10. Select the Insert an action button = and place one on each of the two flow links from the test.
Double click on the action symbol placed on the “Yes” flow link to display the editing box. Rename it
LED1_OFF and type in the code:

LED1 := FALSE;

Double click on the action symbol placed on the “No” flow link to display the editing box. Rename it
LED1_ON and type in the code:

LED1 := TRUE;

11. Select the Insert a Repeat-Until button & and place it in between the “Begin” symbol and the

“SW1 = SW2” test symbol. Press Delete to just leave the flow line connector behind

12. Select the flow link between the “Begin” symbol and the “End” symbol and delete it to allow for the
program to run continuously without ending.

13. Click on the flow line connector that both the “LED_OFF” and the “LED_ON” action symbols connect

to. Select the Insert a flow button v and connect both the “LED_OFF” and the “LED_ON” action
symbols to the flow line connector remaining from Step 11. This allows the “SW1 = SW2” test to
repeat continuously, so if either of SW1 or SW2 change it can test again and change the LED1
output.

14. The FCtest1 Flow Chart should now appear as follows:
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* I1SaGRAF - b25test6:fctest1 - Flow Chart BEEE
File Edit Tools ©ptions Help

Ba XxER o d Qi &

hEACLoRIBFEYR

Exclusive OR logic for
switching an LED

|04:|_ED'1_0FF| |03:LE[;1_ON |

m o

pOs=587 52 M

15. Save the program by selecting File menu — Save. Press OK button on the Update diary window.
Close the FCtest1 — Flow Chart window.

16. Follow Steps 19 to 22 in 3.4.1 to compile and download it to the Target PLC.

17. Double-click on FCtest1 program. The FCTEST1 — Flow Chart window is displayed. Short circuit the
digital input DIO1 (SW1 will be FALSE), the LED1 will be turned ON as well as the state of LED1 in
the Programs window will change. The PLC program implements a Boolean XOR operation on SW1
and SW2 with the result set on the LED1.

18. To stop the monitoring of the PLC application, close the Debugger window. The programs and
dictionary windows in debug mode will be closed.

The 1ISaGRAF User’s Manual (See [1]) and the on-line help of the ISSGRAF Workbench describes in
detail all the Workbench functionalities (editor, simulation, debugger, etc.) including also a reference
manual of the PLC programming languages (IEC 61131-3).
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4. MODBUS PROTOCOL

4.1 emBeDDED PLC TARGET AS A MODBUS SLAVE

The EMBEDDED PLC Target implements Modbus slave RTU over serial line (RS232 or RS485) or Modbus
slave on TCP protocols to exchange data with other systems.

Modbus is an application layer messaging protocol for client/server communication between devices
connected on different types of buses or network. For more details about the protocol specification see [2]
available from the Modbus-IDA Organization website http://www.modbus.org/specs.php.

The following Modbus function codes are supported by the EMBEDDED PLC target:

Function Code | Action

(Decimal)

1 Read coils (or digital outputs)

2 Read discrete inputs (or digital inputs)

3 Read holding registers (or analogue outputs)
4 Read input registers (or analogue inputs)

5 Write single coil (1 bit)

6 Write single register (1 word)

15 Write multiple coils (N bits)

16 Write multiple registers (N words)

4.1.1 Configuring Modbus Slave

The EMBEDDED PLC BL2500 comes pre-configured as a Modbus slave TCP. Use the EMBEDDED PLC
Utility to change the Modbus slave parameters of the target. Go to section 7 for instructions on how to
install the EMBEDDED PLC Utility. Section 7.1.4 describes step-by-step how to change the configuration of
the EMBEDDED PLC Modbus slave interface.

25 Note:
The Modbus TCP interface implemented in the EMBEDDED PLC target supports up to 5
simultaneous socket connections, excluding the ISaGRAF Workbench.
When using Modbus over RS232/RS485, the ISaGRAF Workbench and the Modbus master
share the same physical port; therefore only one can be connected to the target at any given
time.

4.1.2 Defining Variable Addresses for access via Modbus

To make data available from the EMBEDDED PLC target to a Modbus master, you must first define the
variable with a “Network Address”. The variable must be declared with a network address that is in the
Modbus format. All the addresses are expressed in this document in decimal format, unless other format
is explicitly specified.

25 Note:

Normally, the ISaGRAF Workbench always formats network addresses in hexadecimal. There
is a new undocumented option in ISaGRAF V3.5 to set all network address displays and edit
controls to decimal. This option is stored in isa.ini file located in <ISaGRAF folder>\EXE:

[EDIT]
NwAddrDecimal=1 ; 1l=Decimal / O=Hexadecimal

OEM Technology Solutions Page 35



EMBEDDED PLC prosteso PC1000 User’s Manual

Modbus Protocol

Table 2 describes the Modbus address mapping supported by the EMBEDDED PLC target.

Table 2: Modbus slave addresses mapping

Modbus Data Type

Network Address range
(Decimal)

Coils (Read/Write)

1-9999

Discrete Inputs (Read Only)

10001 — 19999

Input Registers (16-bit Integer, Read Only)

30001 — 34999

Input Registers (32-bit Integer/Float, Read Only)

35001 — 39997 (odd address)

Holding Registers (16-bit Integer, Read/Write)

40001 — 44999

Holding Registers (32-bit Integer/Float, Read Only)

45001 — 49997 (odd address)

In order to exchange 32-bit data types via Modbus, each value uses two words (32-bit) of data via read or
write multiple registers function codes. The data value is grouped as less significant word first. Since it
uses two words, two contiguous addresses are needed to access the 32-bit value, therefore the starting
address of the register must be odd: 35001, 35003, etc for input registers; and 45001, 45003, etc. for
holding registers.

From the Modbus master point of view, the data address of each type starts from 1. For example, if the
Modbus master needs to access the Coil 21, the network address defined in the target must be equal to
21. If the Modbus master needs to access the Discrete Input 21, the network address defined in the target
must be equal to 10021. If the Modbus master needs to access the Input Register 21 reported as 16-bit
integer (1 word), the network address defined in the target must be equal to 30021. If the Modbus master
needs to access the Holding Register 21 reported as 16-bit integer (1 word), the network address defined
in the target must be equal to 40021. If the Modbus master needs to access a register reported as 32-bit
integer or float, the address defined in the master must be odd and start from 5001; and the network
address defined in the target must start from 35001 (read only) or 45001 (read or write).

There are two methods in ISAGRAF Workbench to declare a variable for Modbus access:

1. Open ISaGRAF Workbench and open the desired program. Click on Dictionary icon E (or click on
File menu — Dictionary). Double click on the variable to assign the Modbus address. The following
dialog window is displayed.

&
Mame: [ShutPos] Network Address: (40001
Comment: |5huller level: current position |
Unit: | | Conversion: | [none) j|
Attributes Format
& Intemal & Integer [standard) j
 Input " Real LCancel |
" Dutput Next |
(” Constant Initial value: |0 -
I Retain Previous |
Extended |

Enter the complete Modbus address in the Network Address field and press Store button. See the
previous Note on how to change the format (Decimal or Hexadecimal) of the Network Address field of
the above window.

If the variable is of Boolean type and its attribute is internal or output, the Network Address must be
defined within the range of Modbus Coils (1 —9999). If the variable is of Boolean type and its attribute
is internal or input, the Network Address must be defined within the range of Discrete Inputs (10001 —
19999).

OEM Technology Solutions Page 36



EMBEDDED PLC pro-teso PC1000 User’s Manual Modbus Protocol

If the variable is of Integer type and its attribute is internal or input, the Network Address must be
defined within the range of Input Registers (30001 — 39997). If the variable if of Integer type and its
attribute is internal or output, the Network Address must be defined within the range of Holding
Registers (40001 — 49997). If the variable is of Real type it must be exchanged as 32-bit value,
therefore its address must be in the range of 35001 — 39997 (internal or input attribute) or 45001 —
49997 (internal or output attribute).

2. The second method of assigning network addresses to variables requires that you define the
variables BEFORE assigning addresses. This method allows you to assign several addresses before
you link them to an ISaGRAF program.

On the Dictionary window, select Tools menu — Modbus SCADA Addressing Map. The following
window is displayed.

Modbus SCADA addressing map x|

File Edit OCptions Help

—Map
Segment |[00000..04095] ~|
00001| Swleft (* Switch left: turns light ondoff *) s
SyweRight (* Sweitch right; turns light ondoff *)
00003 CmLight (* Light command *)
000D A MainPy (* Main Power *)
D00DY LfCmd (* Move Left: user command *)

D000 FCmd (* Move Right: uzer command *)
Incridp (* Move up: shutter step command *)

—¥anablez [not mapped]

Booleans llntegers.ﬂeals Timers | Mezzages

Buzy (* UpDoven busy: shutter is busy (mosving) *)
Busyon (* Busy relay *)

In the Options menu you can select the displayed address format (Hexadecimal or Decimal).

To assign the unmapped variables, position the cursor in the desired address and then double click
on the variable to assign. To assign continuous network addresses to several variables, click on the
starting address in the Map segment section, select the variables in the not-mapped section using the
SHIFT key and click on Edit menu — Map selected variable.
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4.2 eMBEDDED PLC TARGET AS A MODBUS MASTER

The EMBEDDED PLC Target can also be used as a Modbus master over TCP. A typical Modbus TCP/IP
distributed communication architecture is shown in next figure.

FMBEODED PLC SCADA Application HMI Screen
arget Modb Modb
Modbus odbus odbus
Slave/Master TCP Master TCP Master TCP
Modbus TCP

EMB%I_D;EZtPLC Other Serial-to- Modbus Modbus

M d% Modbus Ethernet Slave Slave

odbus Slave TCP Converter Serial Line Serial Line
Slave TCP

Figure 2: Modbus TCP communication architecture

The EMBEDDED PLC Modbus Master implementation supports the following functions through IEC 61131-
3 programming environment:

e Write 8 or 16 consecutive coils (0x).

e Read 8 or 16 consecutive discrete inputs (1x).

e Read 8 or 16 consecutive input registers (3x) as 16-bit integer value or 32-bit integer/float value.

e Write 8 or 16 consecutive holding registers (4x) as 16-bit integer value or 32-bit integer/float value.

The EMBEDDED PLC target acting as a Modbus master can communicate with up to one Modbus slave
over TCP or up to 16 Modbus slaves over serial via Serial-to-Ethernet converter.

4.2.1 Configuration of Modbus Master over TCP

The configuration of the Modbus master interface is done using ISaGRAF I/O boards and 1/0O complex
equipments. The first step is to use the Interface Configuration I/O board (mbtcpcfg). This board must be
defined in the I/O connection list before the data groups are declared. The following parameters are setup
through this 1/0O board:

e slave_ipAddr (Data type: String): IP Address of the Modbus TCP slave or the IP address of the
serial-to-Ethernet converter (default 192.168.1.100).

e slave_port (Data type: Integer): This is a read-only parameter and corresponds to the TCP port used
by Modbus which is equal to 502.

e polling_period (Data type: Long): The Modbus master request every polling_period (in
milliseconds) a reading of all the data. In case of an output data group (coils or holding registers) it
uses this information for data quality.

e timeout (Data type: Long): Connection timeout in milliseconds (default 1000).

e retries (Data type: Integer) Number of retries to establish connection before setting the status of the
interface as BAD (default 2).

Once the Interface Configuration board is connected in one available slot, the Data Groups 1/O complex
equipments can be connected. These equipments are used to configure and exchange the data available
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in the Modbus slave. The following Data Groups are available (through 1ISaGRAF I/O complex
equipments):

e mtcpNai: Read N consecutive input registers (3x) where N can be 8 or 16.

e mtcpNdi: Read N consecutive discrete inputs (1x) where N can be 8 or 16.

e mtcpNao: Write N consecutive holding registers (4x) where N can be 8 or 16.
e mtcpNdo: Write N consecutive coils (0x) where N can be 8 or 16.

Each 1/0 complex equipment consists of a configuration board (cfgstat) and the data board. The
following parameters are common to all the 1/0 complex equipments and are setup through the
configuration board (cfgstat):

e slave_ipAddr (Data type: String): IP address defined in the Modbus Master TCP Interface
Configuration I/O Board (Default 192.168.1.100). This value is used to link this data group to the main
TCP interface and must be the same as defined in the TCP Interface Configuration board
(mbtcpctfg). Multiple data groups can be linked to one TCP Interface board.

e slave_address (Data type: Integer): Modbus slave address used in multiple slaves configuration
(Default 1). This parameter is meaningful only when a serial-to-Ethernet converter is used to connect
multiple Modbus slaves over serial line.

The configuration board contains an input channel (Channel 1) which returns the quality of the data
(GOOD or BAD).

The data board usually contains a parameter with the starting address of the data group. It also contains
the channels on which the ISaGRAF variables are connected to exchange the data values with the
Modbus slave. All writing operations (coils and holding registers) require variables with output attribute.
All reading operations (discrete inputs and input registers) require variables with input attribute.

The next section contains a couple of examples on how to configure the Modbus master interface.
Section Error! Reference source not found. describes in details each parameter of the Modbus master
I/0 boards and complex equipment.

4.2.2 Examples

4.2.2.1 Modbus Master communicating to one Modbus Slave

EMBEDDED PLC Target
Modbus Master TCP

IP Addr = 192.168.1.100

Modbus TCP

Modbus Slave TCP

IP Address = 192.168.1.101
Slave Address = 1

16 Coils (0x)
Start Address = 21

8 Input Registers (3x)
32-bit Reals
Start Address = 5001

Figure 3: Example 1: Modbus Master to one Modbus Slave over TCP

There is one EMBEDDED PLC Target configured as a Modbus Master over TCP and one Modbus Slave
over TCP which has 16 Coils (or digital outputs) starting from address 21 and 8 Input Registers (analogue
inputs, 32-bit Real) starting from address 5001. All addresses are expressed in Decimal format.
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3. The EMBEDDED PLC Target (Modbus Master) must be configured as TCP with the IP Address
192.168.1.100. See Section 7.1.4 for instructions on how to configure the EMBEDDED PLC firmware
kernel.

4. Open ISaGRAF Workbench and create a new project called mdbMast1. Open the Dictionary and
define 16 Boolean output variables (remCoil01 — remCoil02) and 8 Analogue input variables
(remlnpReg01 — remInpReg08) as Reals. You can use the Quick Declaration tool to quickly define
those variables (Tools menu — Quick Declaration). Save and close the Dictionary.

x4
~ Numbering: oK
From: |1 | To: |3 |
Digits: __ Carcel |
— Spmbol:

MName: |lemln|:|H eq | 814 | |

— Attributes:
" Internal ' Input
" Constant " Dutput
— Other:
[~ Betain
Format: " Integer o
LLengths I:l

5. Inthe ISaGRAF Programs window click the 1/0 connection tool iconlm]]]. On the I/O Connection tool

click the Set board/equipment icon. The following window is displayed.

x
bl25ao0: BL2500 Analog Dutput -
bl25di: BL2500 Digital Inputs

bl25do: BL2500 Digital Out

bl25led: BL2500 D53 and D54 LED= Cancel |

mbzercfg: Modbus master serial port confg

: Modbus Master TCP Config Note |
02361 a1 0EM-0236x Up to 6 Analog Inputs =
02361uai: DOEM-0236x LEDs
02361udi: DEM-0236x LED=
0236ai: OEM-0236 4 % Analog Inputs Library
0236xdi: OEM-0236x 16 Digital Inputs 1=
0236xdo: OEM-0236x 18 Digital Outputs * Boards
0236xled: OEM-D236x LED= =
pcl0ai: OEM PC1000 - 10 Analogue Inputs " Equipments
pcllao: OEM PC1000 - 2 Analogue Output: —
pcl0aozt: OEM PC1000 - Analog Dut Statu ™

6. Select mbtcpcfg I/O configuration board and press OK. The following information is displayed in the
I/O connection tool. This board is the main configuration of the Modbus master interface. All the
parameters displayed here affect all the data groups linked to this board. This configuration board
MUST be defined before the Modbus data groups boards.

OEM Technology Solutions Page 40



EMBEDDED PLC pro-teso PC1000 User’s Manual

Modbus Protocol

‘wm ISaGRAF - MDBMAST1 - I/0 connection
File Edit Tools Options Help

@ egR2ncd E8 8|

=10l x|

8 = mbtcpcfg o ¢ﬂ (] slave_ipAddr = 192.168.1.101

[man| slave port = 502

muut| polling_period = 5000
Caus| timeout = 1000

» 0| retries = 2

Bl o

=}

7. Double click on slave_ipAddr configuration parameter and enter the IP address of the Modbus slave

10.

Select board /equipment

i01300ao0: 101300 - 4 AD Remote Module
mtcpl6ai: Modbus Master TCP - 8 Input Reg
mtcplbao: Modbus Master TCP - 8 Hold Regs
mtcp16di: Modbus Master TCP - 8 Discr Inp
16do: Modbugz Master TCP - 16 Coils
mtcpBai: Modbus Master TCP - 8 Input Reg
mtcpBao: Modbusz Master TCP - 8 Hold Regs
micpBdi: Modbus Master TCP - 8 Discr Inp
mtcp8do: Modbus Master TCP - 8 Coils
po_0232: 010-0232 Pulsed Duts & Counters
po_0236: M0-0236 Pulsed Outs & Counters
xana_io: Analog 1/0z for simulation
xboo_io: Boolean 1/0s for simulation
xmsg_io: Message 1/0s for simulation

X

oK

Cancel

Hote

Library

" Boards

* Equipments

device 192.168.1.101. The polling_period and timeout are in millisecond. The status of the Modbus
master interface is returned as an integer value in Channel 1 of this board.

On the left side of the 1/O connection tool double click on Slot 1 and select Equipment option on the
window displayed below.

Select the Modbus data group 1/0 equipment mtep16do which corresponds to the 16 Coils the
Modbus slave support.

Under mtep16do equipment, double click on cfgstat board. Enter the slave_ipAddr defined
previously in the mbtcpcefg board 192.168.1.101. It is important that the IP address defined in the
TCP Interface Configuration board (mbtcpcfg) and the configuration board of the mtcp16do data
group are the same. The slave_address parameter is used if you have a TCP/IP to RS232/485
converter where multiple slaves can be connected to one IP address. The status of the data quality of
the group is returned in Channel 1 of the cfgstat board (integer input).
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am ISaGRAF - MDBMAST1 - I/0 connection . £ |EI|1|

File Edit Tools Options Help

& eBR0 48 F&l8]

[0 ] == mbtcpcfg s «| | slave ipAddr=192.168.1.101
mm mtcplbdo mun| slave address = 1

B = cfgstat o ]

)= do_Dx e

3

w

1

=}

11. Under mtcp16do equipment double click on do_0x board. Double click on start_address parameter
to modify the starting address of the Modbus data group.

am ISaGRAF - MDBMAST1 - I/0 connection . £ |EI|1|

File Edit Tools Options Help

& eB20 ¢3 FR &

[0 ] == mbtcpcfg roa ~| mon| start address = 21
mm mtcpl6do EN -

[-] == cfgstat o 7]

B = do_0x e 7]
[a]
]
[] [e]
I
[&] ]
(2]
]
(2] ]
]
]
I
I
]
hd|

12. On the right section of the 1/0O Connection tool double click on Channel 1. On the Connect I/O channel
window select the desired free output variable and press Connect. Repeat the same for the other
channels. Close the Connect I/O channel window after all the output variables have been connected.

X
Channel: | | Close |
Free:

remCoil02 —

remCoil03

remCoil04 Connect |
remCoil05

remCoil06

remCoil07 Free |
remCoil 08

remCoil09

remCoil10 o Mext |
remCoill1 e
remCoil12 "
remCoill3 - Previous |

13. Double-click on Slot 2 of the 1/0O Connection window and select the mtep8ai Equipment. Set the
slave_ipAddr to the same value defined in the TCP Interface Configuration board (192.168.1.101).
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‘wm ISaGRAF - MDBMAST1 - I/0 connection = |EI|1|

File Edit Tools oOptions Help

R A=

[0 ] == mbtcpcfg ol «| b slave ipAddr = 192.168.1.101
m mtcplbdo muun| slave address = 1

[-] == cfgstat o ]

[-] =2 do_Dx n+
mm mtcpBai

@ = cfgstat o

[-] = ai_3x s

EEIEIRIEIR

o

=}

14. Click on ai_3x board and set the data_type value to ‘L’ (Long data type for 32-bit Reals or Integers)
and start_address to 5001. Connect the analogue input real variables reminpReg01 to reminpReg02
to the corresponding channels. Save and close the I/O Connection tool.

‘wm ISaGRAF - MDBMAST1 - I/0 connection = IEIIiI

File Edit Tools Options Help

& eBRo td F&8]

[0 ] == mbtcpcfg @ o mm| data_type = L
mm mtcplbGdo j mamn| start_address = 5001
[-] == cfgstat s o reminpReg01
[-] =2 do_0Ox s o reminpReg02
m mtcpBai @ reminpReg03
[-] = cfgstat o | remInpReg04
B = ai_3x s o/ reminpReg05

[ ] © remInpReg06
o remlnpReg07
ED © reminpReg08

3 5 o o e

o

=}

When using input or holding registers, there is an extra parameter which defines the format of the data
value: ‘S* for 16-bit or ‘L’ for 32-bit. If the variable connected to the channel is integer, the value will be
treated as integer. If the attribute of the variable connected to the channel is Real, the value will be
treated as floating point.

If this project is compiled and downloaded to the target, the Boolean output variables remCoil01 to
remCoil16 are used to write Boolean values to the Coils in the slave. The Analogue input variables hold
the values of the Input Registers in the slave.
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4.2.2.2 Modbus Master communicating to two slaves via RS485-to-Ethernet converter

EMBEDDED PLC Target
Modbus Master TCP

IP Addr = 192.168.1.100

Modbus TCP

RS485-to-Ethernet
Converter

IP Address = 192.168.1.101

Modbus Slave

RS485
Slave Address = 1

16 Discrete Inputs (1x)

RS485

Start Address = 100

Modbus Slave
RS485
Slave Address = 200

8 Holding Registers(4x
16-bit Integers
Start Address = 1

Figure 4: Example 2: Modbus Master TCP to two Modbus Slaves over Serial

There is an EMBEDDED PLC target acting as the Modbus Master over TCP communicating to two Modbus
slaves over RS485 via an RS485-to-Ethernet converter. One Modbus slave has 16 Discrete Inputs (or
digital inputs) starting from address 100. The other Modbus slave has 8 Holding Registers (or analogue
outputs) starting from address 1 and its values are reported as 16-bit Integer. The IP Address of the
Modbus Master is 192.168.1.100 and the |IP address of the RS485-to-Ethernet Converter is

192.168.1.101.

The following step-by-step instructions describe how to configure the Modbus master within an ISaGRAF

project:

15. The EMBEDDED PLC Target (Modbus Master) must be configured as TCP with the IP Address
192.168.1.100. See Section 7.1.4 for instructions on how to configure the EMBEDDED PLC firmware

kernel.

16. Open ISaGRAF Workbench and create a new project called mdbMast2. Open the Dictionary and
define 16 Boolean input and 8 Analogue output variables.

17. Open the I/O Connection tool and connect the Modbus TCP Interface Configuration board
(mbtcpcfg) as described in Steps 3 to 5 of the previous example.

‘wn ISaGRAF - MDBMASTZ - 170 connection
File Edit Tools

2 ol FER|S]

Options  Help

=10l

B = mbicpcfy o «| v slave_ipAddr = 192.168.1.101

mue] slave_port = 502

mat| polling_period = 5000
tue| timeout = 1000

#un| retries = 2

1%
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18. Double-click on Slot 1, select Equipments and connect mtep16di I/O equipment. Select cfgstat
board and set the slave_ipAddr to 192.168.1.101 and slave_address to 1.

20. Double-click on Slot 2, select Equipments and connect mtcp8ao I/O equipment. Select cfgstat board
and set the slave_ipAddr to 192.168.1.101 and slave_address to 200.
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21. Select ao_4x board, set the data_type to ‘S’ (Short or 16-bit value) and start_address to 1. Connect
all the Analogue output variables. Save and close the I/O Connection tool.

i ISaGRAF - MDBMASTZ - 1/0 connection
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5. HARDWARE REFERENCE

5.1 JUMPER SETTINGS

e | o—
@  fg[® OX
= i
Y @ - imm
=
®®: ® ® 2 sle®
5
o ®|: = -
ee: mes @ 2 - slo®
F E
®®: Oe g o N )
®e: T
LY E = tlee®
(e .
®e: T (e
@8t = tlo®
= ;
® e 8 tlow
= o o o -
®e - EOC , 3 00
--“';© :® = soe
i = = iee
®e|: y to®
z
®eo- o ee®
LY = LY
z
L LR = te®
ool S -® @
2 o L]
..: =< B 1
®e: @ to®
®8° = Ze®
2 S
..; SEEER = co®
2 ] o
1 ] E@ c® = S..
- 2 n Clo®
e S cle®
..5 = ee
e P iee
= o :
@8’ < flee®
g :

@8- teoe®
Y 5 te®
2 5 g
ool Geoy @: @
LY ) ‘ gmm
o o =
..': “E@ »s"bc-u—n-m-—u—c.wq—s-l ﬁ..
& &
ke g2
[ 1 §© b@;u te®
@ | tlo®

= =,
©® ©|° . [s[sfE} 5 sI
[ X 4 B g
2 oo [@l@im} 2 E--
e M = = 8 5 |e®
ee: — @® ”@ feoe®
= Py
e o). .s55 @ to®
@ @ 7 ==n} ! Bl ! !
= [
e R N e aesy; 4T
L X T [@[e[mh S & @0
t—— (] 1
e®: ®: oear ;00
o o[> =53 N )
o ([ *r—2
..é . . ;go
LB
L FCEn) @ @ g £
v RE
=1 [
g 8
5
. oEmEnl °.8 i3
SR T O) = BE
. '

@JO::T..’

Figure 5: pro-teso PC1000 Jumper Settings
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Table 3: pro-teso PC1000 Jumper Settings

Jumper | Position | Description Default

JP4 1-2 Pull-up DO1 — D08 to 24 VDC 1-2
2-3 Pull-down D01 — D08 to 0 VDC

JP1 1-2 Pull-up D09 — D16 to 24 VDC 1-2
2-3 Pull-down D09 — D16 to 0 VDC

JP2 1-2 Pull-up D17 — D24 to 24 VDC 1-2
2-3 Pull-down D17 — D24 to 0 VDC

JP3 1-2 Pull-up D25 — D32 to 24 VDC 1-2
2-3 Pull-down D25 — D32 to 0 VDC

JP5 1-2 Analogue Output 1: 0 - 10 VDC 1-2
2-3 Analogue Output 1: 0 — 20 mA

JP6 1-2 Analogue Output 2: 0—- 10 VDC 1-2
2-3 Analogue Output 2: 0 — 20 mA

JP7 (%) 1-2 Analogue Input 1: 0 — 20 mA 1-2
2-3 Analogue Input 1: 0 — 10 VDC or Thermistor

JP8 () 1-2 Analogue Input 2: 0 — 20 mA 1-2
2-3 Analogue Input 2: 0 — 10 VDC or Thermistor

JP9 (%) 1-2 Analogue Input 3: 0 — 20 mA 1-2
2-3 Analogue Input 3: 0 — 10 VDC or Thermistor

JP10 (%) 1-2 Analogue Input 4: 0 — 20 mA 1-2
2-3 Analogue Input 4: 0 — 10 VDC or Thermistor

JP11 1-2 Analogue Input 5: 0 — 20 mA 1-2
2-3 Analogue Input 5: 0 — 10 VDC or Thermistor

JP12 1-2 Analogue Input 6: 0 — 20 mA 1-2
2-3 Analogue Input 6: 0 — 10 VDC or Thermistor

JP13 1-2 Analogue Input 7: 0 — 20 mA 1-2
2-3 Analogue Input 7: 0 — 10 VDC or Thermistor

JP14 1-2 Analogue Input 8: 0 — 20 mA 1-2
2-3 Analogue Input 8: 0 — 10 VDC or Thermistor

JP15 1-2 Analogue Input 9: 0 — 20 mA 1-2
2-3 Analogue Input 9: 0 — 10 VDC or Thermistor

JP16 1-2 Analogue Input 10: 0 — 20 mA 1-2
2-3 Analogue Input 10: 0 — 10 VDC or Thermistor

(*) Fixedto 1 —2 (0 — 10 VDC) for the proeteso PC1000 with Ethernet support (OEM P/N 010-0232-001-E
and 010-0232-001-EX).

OEM Technology Solutions Page 48



EMBEDDED PLC pro-teso PC1000 User’s Manual Hardware Reference

5.2 DIGITAL INPUTS

The prosteso PC1000 controller has 32 digital inputs, labelled as DI 01 to DI 32. The digital inputs comply
with the standard IEC 61131-2 for Type 1 Digital Input Specification. Table 4 details the specification of
the digital inputs.

Table 4: pro-teso PC1000 Digital Inputs Specifications

Number of Digital Inputs 32 (with transorb and inductor protection)
Number of Groups 4

Points per Group 8

Input Tolerance Range -48 to +48 VDC

Minimum High Logic Level Input Voltage +16.0 VDC

Maximum Low Logic Level Input Voltage +14.0 VDC

Signal Types Supported Each group of 8 digital inputs is configured via jumper
settings (see Table 3) as: Pulled up internally to +24
VDC or pulled down internally to 0 VDC

Fast Electrical Transient Burst Standard IEC 61000-4-4, Level 4 Criteria A
2 kV Voltage peak 5kHz Repetition Rate
(As per BS EN50155 Section 10.2.7)

5.3 DIGITAL OUTPUTS

The prosteso PC1000 controller has 28 digital outputs, labelled DO 01 — DO 28. Each output is capable of
simultaneously sinking 1 A loads over the operating temperature range of the controller (-40 °C to 70 °C).
Table 5 details the specification of the digital outputs.

Table 5: pro-teso PC1000 Digital Outputs Specifications

Number of Digital Outputs 28
Number of Groups 14
Points per Group 2
Output Type 35V Low-Side N-Channel MOSFET driver output
Individual Load Output Each driver can sink up to 1 A over the operating
temperature range of the controller (-40 °C to 70 °C).
Fast Electrical Transient Burst Standard IEC 61000-4-4, Level 4 Criteria A
2 kV Voltage peak 5kHz Repetition Rate
(As per BS EN50155 Section 10.2.7)

It is important that all inductive loads connected to the digital outputs of the prosteso PC1000 controller
have an external back EMF diode, such as 1N4004, installed across the coil of the inductive device. This
is industry practice. Failure to install back EMF diodes may result in damage or degradation of a PLC
digital output due to the associated EMC generated when the inductive load is switched on and off.

The prosteso PC1000 controller input power is wired via a 3-way, 7.5 mm pitch power connector. This
connector has one terminal for 24 VDC-IN and two terminals for GND. Each terminal is rated at 15 A
current. Due to the potentially large currents that can be sunk by the controller (up to 24 x 1 A) it is
necessary for both GND terminals to be wired and appropriately rated cables used.
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5.4 ANALOGUE INPUTS

Table 6: pro-teso PC1000 Analogue Inputs Specifications

Number of Digital Inputs

10 (with transorb and inductor protection)

Number of Groups

1

Points per Group

10

Signal Types Supported

Each point individually configured via jumper settings as
(see Table 3): 0 to 10 VDC, 0 to 20 mA or NTC
Thermistor (optimised for 2 kQ resistance at 25 °C). For
controller with Ethernet support Al 01 — 04 are fixed to
voltage type (0 to 10 VDC).

Resolution

12 bits

Current Input Capabilities

Range: 0 to 20 mA
Absolute Maximum Current: 30 mA
Input Impedance: 499 Q

Voltage Input Capabilities

Range: 0 to 10 VDC
Absolute Maximum Voltage: +15 VDC
Input Impedance: > 1 MQ

Fast Electrical Transient Burst

Standard IEC 61000-4-4, Level 4 Criteria A
2 kV Voltage peak 5kHz Repetition Rate
(As per BS EN50155 Section 10.2.7)

+10V

1K5

499R

Figure 6: Analogue Input Configuration - Measuring Resistance
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+10V

! 1K5
5,

1
Temperature A99R
Sensor

Figure 7: Analogue Input Configuration — Temperature Sensor (optimised for NTC Thermistors)

+10V

——

1K5

499R

Figure 8: Analogue Input Configuration - Voltage Source

-+
[ =]
-

1KS

499R

Figure 9: Analogue Input Configuration - Current Source

5.5 ANALOGUE OUTPUTS

Table 7: pro-teso PC1000 Analogue Outputs Specifications

Number of Analogue Outputs 2 (with transorb and inductor protection)
Number of Groups 1
Points per Group 2
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Signal Types Supported

Each point individually configured via jumper settings as (see

Table 3): 0to 10 VDC or 0 to 20 mA

Resolution

10 bits

Current Input Capabilities

Range: 0 to 20 mA

Maximum Load Impedance: 600 Q

Voltage Input Capabilities

Range: 0to 10 VDC

Maximum Load Impedance: 20 kQ

Fast Electrical Transient Burst

Standard IEC 61000-4-4, Level 4 Criteria A
2 kV Voltage peak 5kHz Repetition Rate

(As per BS EN50155 Section 10.2.7)

5.6 COMMUNICATION INTERFACES

5.6.1 Serial Ports

The proeteso PC1000 has two RS-232 (via DB9 female connector) and one RS-485 (via plug/socket
connector) serial ports. In addition, there is a serial channel (Rabbit port) that is used to program and
debug the controller using the programming cable, and to configure the target.

Table 8: pro-teso PC1000 Serial Port Configuration

Serial Port Number Description
Rabbit Port Programming port RS232 with handshaking. Connection type RJ45 female.
1 RS232 Full duplex 5 wire port with hardwire handshaking (RTS/CTS).
Connection type DB9 female.
2 RS232 Full duplex 3 wire port. Connection type DB9 female.

25 Note:

The proeteso PC1000 can be configured (using EMBEDDED PLC Utility) to use either one RS232
(serial port number 1) or the RS485. The serial port chosen will be used as the communication
channel with either the ISaGRAF Workbench or a Modbus master. If there is a special need to use
serial port number 2, please contact OEM Technology Solutions.

5.6.1.1 RS-485

The prosteso PC1000 comes with a 120 Q termination resistor and two 560 Q bias resistors. Jumpers J19
and J20 enable or disable the resistor according to the following table:

Table 9: RS485 Jumper Settings

Description Jumper Enabled | Disabled Default

RS485 Terminating Resistor J19:1 - J20:1 Install Remove Installed

RS485 Biasing Resistor J19:2-3 Install Remove Installed
J20:2-3
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6. SOFTWARE REFERENCE

6.1 MORE ABOUT ISAGRAF

6.1.1 Project Manager

The ISaGRAF methodology begins with the preparation of a detailed project specification. This step is
common to all PLC programming techniques and is usually the result of a thorough analysis of the project
and consultation between the integrator and the user.

Distributed applications can be represented as several ISaGRAF projects grouped together in the project
list. Distributed applications can be edited, simulated or debugged on the same Windows screen.

6.1.2 Program Manager

With the program manager the application specification is divided into smaller functional modules. The
exact operation that is to be performed within each module is defined at that stage.

ISaGRAF’s program management facilities allow the user to define each of these modules, their
operations and their interaction to form the complete application.

6.1.3 Variable Definition

All variables are declared or imported in the ISaGRAF dictionary. When this step is achieved, during
programming, a mouse click will insert the variable in the program.

Any external database can be imported to build the ISaGRAF dictionary. A quick declaration allows many
variables to be declared with one command and an easy to use mapping tool is provided for Modbus-
based SCADA systems such as Indusoft®. For a brief description about Indusoft and how to use it in
conjunction with EMBEDDED PLC see Chapter 10.

The EMBEDDED PLC Firmware Kernel implements three types of Modbus communication: Modbus over
TCP/IP, Modbus RTU over RS232 and Modbus RTU over RS485. The EMBEDDED PLC Kernel can run
only one protocol at one time.

25 Note:

EMBEDDED PLC has the TCP/IP port 502 reserved (this port can not be modified) to support Modbus
over TCP/IP communications. Since 1SaGRAF Workbench uses a different TCP/IP port for
communication with the Target PLC (port 1100), the Workbench and a Modbus master (HMI or
SCADA) can communicate with the Target at the same time, i.e. when the Target is configured as
Modbus over TCP/IP the ISaGRAF Workbench and a Modbus master can share the same physical
line (Ethernet). However, when the Target is using either RS232 or RS485 only the ISaGRAF
Workbench or a Modbus master can be connected to the target at any one time.

6.1.4 Functional Module Programming

The next step in the ISAGRAF methodology is the actual programming of the various functional modules.
This can be done using any one of the six supported languages:

Sequential Functional Chart (SFC)
Function Block Diagram (FBD)
Ladder Diagram (LD)

Structured Text (ST)

Instruction List (IL)

Flow Chart (FC)
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6.1.5 IEC 61131-3 Language Editors

In February 1993, responding to the need for standards to reduce training costs and guaranteed
portability, the IEC issued the IEC 61131-3 standard: a specification of five PLC programming languages
that can be freely mixed to define automation and control procedures.

In August 1996, ISaGRAF version 3.2 received the certificate of PLC open compliance class of IEC
61131-3 (base level IL).

6.1.5.1 Sequential Function Chart Editor

SFC divides the process cycle into a number of well defined steps, separated by transitions. SFC is the
core language of the IEC 61131-3 standard. The other languages are used to describe the actions
performed within the steps and the logical conditions for the transitions. Parallel processing can easily be
described using SFC.

6.1.5.2 Function Block Diagram Editor

The FBD is a graphical language that allows the user to build complex procedures by taking existing
function blocks from the ISaGRAF library and wiring them together on the screen.

ISaGRAF includes a library with more than 60 blocks ready to use. Users can enlarge this library by
writing functions and function blocks in LD/FBD/ST/IL or C.

6.1.5.3 Ladder Diagram Editor

The ladder diagram is one of the most familiar methods of representing logical equations and simple
actions. The 1ISaGRAF ladder diagram editor offers the best compromises between high level graphic
capabilities and easy to use keyboard driven programming.

6.1.5.4 Structured Text Editor

Structured text is a high level structured language with a syntax similar to Pascal, but more intuitive to the
automation engineer.

This language is mainly used to implement complex procedure that cannot be easily expressed with
graphical languages (IF/THEN/ELSE, FOR, WHILE, etc.).

6.1.5.5 Instruction List Editor
Instruction list is a low level language similar to the simple textual PLC languages.

6.1.6 Flow Chart Editor

In addition to the five IEC 61131-3 languages ISaGRAF implements another graphical language, Flow
Chart. Flow Chart is a decision diagram, which can also be used to describe sequential operations.

6.1.7 Document Generator

ISaGRAF features a self-documentation capability that can automatically generate the project’s most
current project description, project architecture, history of modifications, I/O wiring lists, dictionaries and
cross references.

6.1.8 Simulation

Without any target hardware platform, the programmer can validate the complete application in the office.
With 1ISaGRAF’s powerful simulator on the workbench, the user can perform structural and functional
tests of each module separately or on the global application.

The simulator makes it easy to trace the program execution and to see the status of any internal variable.
The I/O hardware can be fully simulated and internal status and variables manual forced by the user.
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During simulation, editors can be opened in debug mode to see how programs are executed.

25 Note:

Not all C functions and C function blocks are available for simulation. Section 6.2.2 and 6.2.3
describes C functions and C function blocks that are specific to the prosteso PC1000 and are not
available for simulation.

6.2 ISAGRAF SOFTWARE REFERENCE

This section presents information about the specific elements of the ISaGRAF Workbench Library for the
EMBEDDED PLC proeteso PC1000 (I/O boards, C functions and C function blocks).

6.2.1 1/0O Boards

ISaGRAF 1/0O board library for the prosteso PC1000 is included as part of the prosteso PC1000 BSP to
make it easy to communicate with the prosteso PC1000 supported inputs and outputs. These I/O boards
are described in the following sub-sections.

6.2.1.1 pro-teso PC1000 Digital Inputs Board
Name:
pc10di
Description:
Monitors DI 01 — DI 32 of the pro-teso PC1000 Digital Inputs
Number of Channels:
32
Connection Terminals:
DI 01 to DI 32 — Connection for positive signal channel 1 to 32
GND — Connection for negative signal all channels
Channel Value Correspondence:
TRUE — When digital input pulled up to greater than 16 V (V\nuwin)
FALSE — When digital input pulled down to less than 14 V (Vinimax)

6.2.1.2 pro-teso PC1000 Digital Outputs Board
Name:

pc10do
Description:

Controls DO 01 — DO 28 of the prosteso PC1000 digital sinking outputs
Number of Channels:

28
Connection Terminals:

DO 01 to DO 28 — Connection of channels 1 to 28
Channel Value Correspondence:

TRUE — Digital output is short-circuitto 0 V

FALSE - Digital output is open circuit
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6.2.1.3 pro-teso PC1000 Digital Output Feedback
Name:
pc10dof
Description:
Monitors the proeteso PC1000 28 Digital Output Feedback
Number of Channels:
28
Connection Terminals:
None
Channel Value Correspondence:
TRUE - Corresponding digital output channel is set to TRUE
FALSE — Corresponding digital output channel is set to FALSE

6.2.1.4 pro-teso PC1000 On-board LEDs
Name:

pc10led
Description:

Controls the proeteso PC1000 on-board 2 dual colour LEDs (LED3 and LED4). Channel 1
corresponds to the GREEN LEDS3 and channel 2 corresponds to the RED LED3. Channel 3
corresponds to the GREEN LED4 and channel 4 corresponds to the RED LEDA4.

Number of Channels:
2
Connection Terminals:
None
Channel Value Correspondence:
TRUE — LED is ON
FALSE — LED is OFF

6.2.1.5 pro-teso PC1000 Analogue Input Board

Name:
pci0ai

Description:
Monitors Al 01 — Al 10 Analogue Inputs of the prosteso PC1000 (12-bit resolution over 0 — 10
VDC or 0 — 20 mA range). Channels Al 11 and Al 12 are used to monitor the Input Power Supply
and Analogue Reference Voltage respectively

Parameters:
Voltage (‘V’ or V') or current (‘C’ or ‘c’) type for each channel

Number of Channels:

12
Connection Terminals:
Al 01 — Al 10 — Connection for positive signal channel 1 to 10

Al GND - Connection for negative signal channel 1 to 10
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Channel Value Correspondence:

Analogue REAL type variable: Voltage input in the range 0 — 10 VDC or Current input in the
range 0 — 20 mA

6.2.1.6 pro-teso PC1000 Analogue Output Board
Name:

pc10ao
Description:

Controls AO 01 and AO 02 Analogue Outputs of the prosteso PC1000 (10-bit resolution over 0 —
10 VDC or 0 — 20 mA).

Parameters:
Voltage (‘V’ or V') or current (‘C’ or ‘c’) type for each channel
Number of Channels:
2
Connection Terminals:
AO 01+ — AO 02+ — Connection for positive signal channel 1 and 2
AO 02- — AO 02- — Connection for negative signal channel 1 and 2
Channel Value Correspondence:
Analogue REAL type variable: Voltage input in the range 0 — 10 VDC or current 0 — 20 mA

6.2.1.7 pro-teso PC1000 Analogue Output Status Board
Name:
pc10aost
Description:
Monitors AO 01 and AO 02 Analogue Output status of the prosteso PC1000.

Number of Channels:
2
Connection Terminals:
N/A
Channel Value Correspondence:
FALSE — Output channel is in NORMAL operation
TRUE — Output channel is shutdown due to high temperature
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6.2.2 1ISaGRAF C Functions

6.2.2.1 KERNVER

kernver
versi [—

Arguments:
versi MSG EMBEDDED PLC kernel version number (minimum message length 8)
Description:
Returns the kernel version number.
(* ST Equivalence *)
result := kernver();
Remarks:

Not available for simulation.

6.2.2.2 RD_TIME

rd_time
— Sel Q-

Arguments:
Sel INT format of the time and date in the output message (Q)
0 MSG time, date and day of the week (depending of Sel value)
If Sel =0, Q format is YYYY/MM/DD;
If Sel = 1, Q output format is HH:MM:SS
If Sel = 2, Q output format is the day of the week
Description:
Gives the time, date and the day of the week depending on the value of argument sel.
(* ST Equivalence *)
result := rd_time(sel);
Remarks:

Not available for simulation.
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6.2.3 1SaGRAF C Function Blocks

6.2.3.1 SET_TIME

set_time

—{ Trigger
- YY
— mm
— dd
— hh
—— minute
— SS
— dOfWeek result ——

Arguments:
Trigger BOO if Rising edge, sets the time and date of the prosteso PC1000
vy INT Year (1900 - 2050)
mm INT Month (1 - 12)
dd INT Day of month (1 -31)
hh INT Hour (0 - 23)
minute INT Minute (0 - 59)
ss INT Second (0 - 59)
DOFWEEK INT Day of the week (0 - 6, 0 means Sunday)
result BOO 1 if operation was successful; 0 otherwise
Description:

Set the time and date of the prosteso PC1000 Real Time Clock.
(* ST Equivalence *)

result := set_time(trigg, yy, mm, dd, hh, minute, ss, dOfWeek);
Remarks:

Not available for simulation.
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7. LOADING OR UPGRADING THE FIRMWARE KERNEL

7.1 INTRODUCTION

The EMBEDDED PLC Utility is used to load the EMBEDDED PLC Firmware Kernel to the Rabbit-based Target
such as the prosteso PC1000 controller. The Firmware Kernel, once loaded into the Target, requires a
license key to run. The EMBEDDED PLC Utility does not check for an existing license key before loading
the Kernel. Thus, a new license key is required after a Kernel is loaded to a Target.

Upgrading the EMBEDDED PLC Firmware Kernel means also loading the newer version of the Firmware
kernel file into the Target. Therefore after loading a newer version of the Firmware Kernel file into a
licensed Target PLC, a new license key will also be required.

W Caution:

Loading of the Firmware Kernel file is NOT needed if you purchased the prosteso PC1000
controller pre-loaded with the Firmware Kernel. If you re-load the Firmware Kernel to a pre-
loaded Target, the license information will be lost and a new license key will be required.

This chapter describes how to install the EMBEDDED PLC Utility, load and license the EMBEDDED PLC
Firmware Kernel. Also includes a complete reference of the Utility software.

7.1.1 Installing EMBEDDED PLC Utility
Use the following procedure to install EMBEDDED PLC Utility from the CD-ROM:

1. Insert the EMBEDDED PLC prosteso PC1000 CD-ROM and open the root folder. Alternatively, if you
download the zip file from the OEM Technology Solutions website, uncompress into a temporary
folder.

2. Double-click on the EmbeddedPLCUtility_V1.xx_ 3-0237x.msi file to launch the EMBEDDED
PLC Utility Setup Wizard. Follow the on screen instructions to proceed with the installation.

3. Once all the EMBEDDED PLC Utility files have been copied, the EMBEDDED PLC Ultility icon is added to
your Desktop and the following group is added to your main Programs group:

(8 EMBEDDED PLC Utility j o] =]
Fle Edt View Favortes Tools Help | o
D - ) - (T ) search Folders | [121]-

Agdress [ C:\pocuments and Settings|all Users\start MenulPrograms\EMBEDDED PLC Utiity | B

. o = Pl_c EMBEDDED PLC Uility | EMBEDDED FLC Uity Help s ™ Uninstall
File and Folder Tasks % shortcut @ Shartcut Sharteut

B e 1KB 2KkB
9 Make a niew Folder -
4 Publish this folder ta the
wieb
7 share this folder
|3 objects 3.19KB |4 My Computer y

7.1.2 Connecting to the pro-teso PC1000 controller

1. Connect the programming cable (yellow cable) to the RJ-45 socket labelled as Rabbit Port (do not
use the diagnostic connector, which is used for licensing and configuring only). Connect the other end
of the programming cable to a COM port on your PC. Make a note of the port to which you connect
the cable, as the EMBEDDED PLC Utility will need to have this parameter configured. Note that COM1
on the PC is the default COM port used by the EMBEDDED PLC Utility.

2. Connect the power supply to the prosteso PC1000 controller.

7.1.3 Loading and licensing the Firmware Kernel

The EMBEDDED PLC prosteso PC1000 Firmware Kernel file (PC1000_v1.xx_3-0256x.bin) is located in
the OEM-PC1000_BSP_V1.xx 9-0004-xxx\Kernels directory of the CD-ROM (or in the ZIP file, if
downloaded from the website). It is recommended to copy this file from the CD-ROM to a local PC folder,
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referred in this procedure as <EMBEDDED PLC Kernel Dir>. Use the following procedure to load the
EMBEDDED PLC Firmware Kernel to the Target:

3. Open the EMBEDDED PLC Ultility and select Setup — Communications... from the main menu bar.
Select the serial COM port where the programming cable is connected. Check the Use USB to Serial
converter check-box if you have the RS232-to-USB converter cable. Press OK.

4. Select File — Load Flash Image... from the main menu bar. On Choose Flash Image window press
... button. On the Open window select the EMBEDDED PLC Firmware Kernel file <EMBEDDED PLC
Kernel Dir>\PC1000_V1.xx_3-0256x.bin and press Open. Press OK on the Choose Flash
Image window.

Froore= (G EMIEE S 5. A Progress window is displayed with the status of the

loading process. The process consists of four stages:
Ii Sending Coldloader — Sending Pilot BIOS — Erasing
Flash — Sending Program.

Sending Program

6. After loading is completed a message dialog box is displayed. Follow the instructions in the same
order: Connect DIAG cable — Reset Target — Press OK. To reset the target.

x

i‘) Load hin file successful. Connect DIAG cable, reset target and press O,

7. On the Kernel License window, write down the User Reference Code (you can select the code in the
User Reference Code and copy it to the clipboard using Ctrl-C). Contact OEM Technology Solutions
or your local distributor to obtain a valid license key. Remember to quote the User Reference Code.
Press Cancel. An error message dialog is displayed, press OK and close the EMBEDDED PLC Utility.

EMBEDDED PLC Firmware Kernel Liien_se _)_(_I

Copyright (c) 2007 OEM Technology Solutions Pty Ltd

This iz a new or upgrade application program. Y'ou will need to enter the
licerise keyp before the EMBEDDED PLC Firmware Kernel runs, Please
contact DEM Technology Salutions Pty Ltd or pour local EMBEDDED
PLC representative to obtain your licenze key. You will need to provide
the reference number detailed below. OEM Technology Salutions Pty
Ltd can be contacted on Ph: +61 2 9966 3424 Fax: +61 2 3966 3423
Email: supporti=aem, net.au

Uszer Reference Code:

Licenze Key I
Send I Cancel |

25 Note:

Even if your Target is not active (without valid license key) you can run several samples in
the ISaGRAF Workbench in simulation mode. To run those sample files go to Section 0.

8. Once you have a valid license key, open the EMBEDDED PLC Ultility. Select Setup — Kernel
License... Follow the instructions on the message dialog box in the same order: Press OK — Reset
Target. After a few seconds the License Window will be displayed.

9. Enter the valid license key in the License Key entry box and press Send. A confirmation message is
displayed. Save the User Reference Code and License Key for future reference and technical
support. Press OK.
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7.1.4 Configuring the Firmware Kernel

The prosteso PC1000 controller comes pre-configured for Use Modbus RTU/RS-232 and the following
serial parameters: Baud rate = 19200. If you want to check or change the Target PLC configuration,
follow these instructions:

1. Open the EMBEDDED PLC Utility and select Setup — Target Configuration... Follow the instructions

on the message dialog box in the same order: Press OK — Reset Target. After a few seconds the
Target Configuration Window is displayed.

EMBEDDED PLC Target Configuration 3 x|

Copyright {c) 2007 OEM Technology Solutions

Maodule Yersion: 1.15 Kernel Version: 1.06
Femel Dezcription: EMEEDDED PLC for PC1020

Modbusg Slave Mumber ; I [1-255]

~Modbus TCP

& |se Modbus TCP

P address J1n20590

Subnetmask: |25 255.255.0

Default gateway : |1 0.20.5.253

—Madbus BTU over RS 232/R5485
i~ UseR5232 i~ Use R5485

Baud Rate : | 19200 =] Pariy [NONE ]

—15aGRAF Applicatior
[~ Erase |5aGRAF Application in Flash

QK. l Cancel | Help |

2. Enter the desired Modbus Slave Number (Default is 1). Select Use Modbus TCP radio button and fill
the Modbus TCP configuration parameters if you want to use Modbus TCP as communication
protocol. Otherwise select Use RS232 or Use RS485 radio buttons. Once all the configuration
parameters have been entered press OK. The communication protocol and slave number are used to
communicate the Target PLC with the ISaGRAF Workbench and Modbus master.

25 Note:

The Modbus Slave Number parameter corresponds to the Target Slave Number on
ISaGRAF Workbench (Default is 1). In order to communicate the ISaGRAF Workbench with
a specific Target PLC, both numbers must be the same. This is also valid for
communication between the Target PLC and a Modbus master using Modbus protocol.

3. After pressing OK the following message dialog box is shown. Press OK and your EMBEDDED PLC
Firmware Kernel will be active and ready to be used with the ISaGRAF Workbench.

x

y Configuration stored OF, EMBEDDED PLC Firmware Kernel is ACTIVE.
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7.2 EMBEDDED PLC UTILITY SOFTWARE REFERENCE

To use the EMBEDDED PLC Utility you must have an EMBEDDED PLC Firmware Kernel (.bin file) to load to
your Rabbit-based controller. Click on File — Load Flash Image; enter the .bin file’s location in the
dialog box and click OK.

This Utility works only with serial connection and it requires the programming cable for the Rabbit-based
controller (1.27mm programming cable for Rabbit 3000 microprocessor based controllers or a yellow
programming cable for the prosteso PC1000 controllers).

This Utility downloads ONLY EMBEDDED PLC Firmware Kernels. If you want to download another binary
file generated with Dynamic C use the Rabbit Field Utility (RFU) that comes in the Dynamic C installation.

7.2.1 Menu Commands

7.2.1.1 File - Load Flash Image

Allows a EMBEDDED PLC Kernel (.bin file) to be chosen as the file to be loaded. Clicking the ellipses
button (...) brings up an Open File dialog box to browse for a file's location.

7.2.1.2 Setup - Communications

This version of the EMBEDDED PLC Utility only supports Serial Connection.
The default com port is COM1.

The default baud rate is 115200 bps.

If the host PC is using a different com port, change the default to match the port being used by the PC. If
the BIOS is using a different baud rate, change the default to match the baud rate being used by the
BIOS.

7.2.1.3 Setup — File Locations

The first time EMBEDDED PLC Ultility runs, it assumes that coldload.bin, pilot .bin and flash.ini
are located in the EMBEDDED PLC Utility subdirectory. Those files are installed by the EMBEDDED PLC
installation process.

The Rabbit Field Utility can be run from a different location if the location of coldload.bin and
pilot.bin are specified using Setup — File Locations.

7.2.1.4 Setup — Target Configuration

The configuration parameters can be changed at any time once the EMBEDDED PLC kernel is running but
requires the Target to be reset (or powered cycle).

Select Setup — Target Configuration... Follow the instructions that appear in the message dialog box
and press OK.

x

\i) Connect DIAG cable, press OK and reset target

Caneel |

The EMBEDDED PLC Utility will establish connection with the target to get the configuration parameters. If
connection is established the following window will appear.
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EMBEDDED PLC Target Configuration x|

Copyright (c) 2007 OEM Technology Solutions

b odule Version: 1.15 Kermel Version: 1.06
Femel Descrption: EMBEDDED PLC for PC1020

Modbuz Slave Mumber : I [1-255]

~Modbus TCP

¢ Use Modbus TCP

IP address ; |in20550

Subnetmask:  [255.255.255.0

Default gateway : |1D.2D.5.253

—Madbus BTU over RS 232/R5485
i~ UseR5232 i~ Use R5485

Baud Rate : | 19200 =] Pariy [NONE |

—15aGRAF Applicatior
[~ Erase 1SaGRAF Application in Flash

ak | Cancel Help

Enter the desired configuration and press OK.

Configuration parameters:

Modbus Slave Number: This is slave number used to communicate with the ISaGRAF Workbench
and a Modbus Master.

IP Address: |IP address of the target (must be static, DHCP is not supported).

Netmask: Netmasks are used to identify which part of the address is the Network ID and which part
is the Host ID. For example: 255.255.255.0.

Default Gateway: |IP address of the default gateway.

Use Modbus TCP: If this option is selected, the Modbus RTU over RS232/RS485 box is disabled.
Select this option if Modbus TCP is required.

Use RS232: If this option is selected, the Modbus TCP configuration box is disabled. Select this
option if Modbus RTU over RS232 is required.

Use RS485: If this option is selected, the Modbus TCP configuration box is disabled. Select this
option if Modbus RTU over RS485 is required.

Baud Rate: Select between 600 to 19200 bits per second.
Parity: Select the parity type NONE, EVEN or ODD. If, Use RS232 / RS485 option selected

Erase ISaGRAF Application in Flash: If this option is selected, any previous ISaGRAF application
in Flash memory of the controller will be erased.

This operation can be repeated at any time but does require resetting (or power cycle) the Target.

7.2.1.5 Setup — Kernel License

This option can be used to establish connection with the target to check the current license status. If
license is required the following window will appear.
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EMBEDDED PLC Firmware Kernel License’ B x|

Copyright {c) 2007 OEM Technology Solutions Pty Ltd

Thiz iz a new or upgrade application program. Y'ou will need to enter the
licenze key before the EMEEDDED FLC Firmware Kemel runs. Please
contact OEM Technology Solutions Phy Ltd or your local EMBEEDDED
FLC representative to obtain your licenze key. Vou will need to provide
the reference number detailed below. OEM Technology Solutions Py
Ltd can be contacted on Ph: +61 2 9366 3424 Fax: +61 2 9365 5423
Email: supporti@ioem. net. au

User Reference Code: |8

Licenze Key: I
Send I Cancel |

The User Reference Code can be copied into the Clipboard by double-clicking on the box (this will select
the whole text) and pressing Ctrl-C. The text can be pasted in any document.

Enter the valid license key in the entry box and press Send. If license is valid a message confirming the
validation will appear and the EMBEDDED PLC will be active.

If license is already valid, a message dialog box will show the current Reference Code and License Key.
Keep this numbers for your records and for customer support.

7.2.1.6 Setup — Utility Settings

The Target Communication Timeout corresponds to the maximum amount of time waiting for a
message coming from the EMBEDDED PLC target during licensing or configuring the kernel. The value is
expressed in seconds and has to be an integer. Minimum value is 1 seconds.

7.2.2 Loading Shortcuts

7.2.2.1 Right Mouse Click

Clicking the right mouse button anywhere on the main window will bring up a list of the most recently
loaded programs. Selecting any of the programs in the list will automatically load that program to the
attached controller.

7.2.2.2 Drag and Drop

Once the EMBEDDED PLC Utility is open, if a file is dragged from Windows Explorer, the Desktop, etc, and
dropped into the main window, the file will be automatically loaded to the controller.
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8. FAQ AND TROUBLESHOOTING

8.1 KNOWN ISSUES

8.1.1 1SaGRAF Floating Point Arithmetic

The floating point arithmetic implemented by Dynamic C for the Rabbit 3000 microprocessor is not 100%
compliant with the IEEE Standard. When doing arithmetic operations with numbers close to the upper
limit (3.4E38) instead of causing an overflow the result goes beyond the limits set by the standard.
External applications, such as ISaGRAF Debugger, monitoring those values will fail because those values
are invalid floating point (NaN).

When this condition happens, the ISaGRAF Debugger stops but leaves some processes running. If you
experience this problem, close all ISaGRAF applications (including the Project Management). Re open
the Project Management to resume ISaGRAF development.

8.1.2 Reading/writing 32-bit integer/real analogue variables via Modbus

EMBEDDED PLC supports reading and/or writing 32-bit integer/real analogue variable through Modbus.
Requests are handled by using two consecutive words (multiple registers) in little endian format, i.e. the
less significant word goes first. The constraint is the Modbus address for analogue variables must be odd
number.

8.2 FAQ

Q1. | already have a version of ISaGRAF Workbench V3.5 installed and licensed. What should I do
or install to make it EMBEDDED PLC compatible?

If you already have an ISaGRAF Workbench V3.50 running on you Host PC, use the following
instructions to make your ISAaGRAF Workbench compatible with EMBEDDED PLC:

(a) Download the IsaGRAF_v3.55_3-0239x.zip file from OEM Technology Solutions
website (http://www.oem.net.au).

(b) Extract all files to a local directory <ISaGRAF Install Dir>.

(c) Copy <ISaGRAF  Install  Dir>\EXE\RABBIT.RSC and <ISaGRAF  Install
Dir\EXE\ISATXT.ERR to where your ISaGRAF main directory resides <ISaGRAF Main
Dir>\EXE (for example, CAISAWIN\EXE). Confirm yes at overwriting ISATXT.ERR file.

(d) Edit <ISaGRAF Main Dir>\EXE\RSCDEF .RSC and add the following line:
Resource=RABBIT.rsc

This line will add the “RABBIT: TIC code for Rabbit-based controllers” in the Targets list in
the Compiler Options window of the 1SaGRAF Programs Manager. You will have to
recompile all your programs against this TIC code type in order to work with the EMBEDDED
PLC proeteso PC1000.

Q2. What happens if | try to download the EMBEDDED PLC firmware kernel to a Target already
running a run-time license of EMBEDDED PLC?

The EMBEDDED PLC Utility does not check for an existing license before performing a download and
a new license is required after a Kernel is loaded to a Target. This means that after downloading a
new Kernel to a Target, a new User Reference Code is generated and you will need to contact OEM
Technology Solutions or your local distributor to obtain a new license key to activate the EMBEDDED
PLC Kernel.
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Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Can | use the EMBEDDED PLC Utility to download binary files compiled with Dynamic C?

No. The EMBEDDED PLC Utility works only with EMBEDDED PLC firmware kernels. Use Rabbit Field
Utility instead.

Can | use the Rabbit Field Utility to download the EMBEDDED PLC Firmware Kernel to the
Target?

No. If you do so, when you tried to enter the run-time license using the EMBEDDED PLC Utility the
following message shall appear:

eror x|

Ilegal reference code! Possibly the kernel was downloaded using another application. Please use this uktilicy
to download the EMBEDDED PLC Firmware Kernel.

Which are the Modbus function codes supported by EMBEDDED PLC?
The EMBEDDED PLC prosteso PC1000 supports the following Modbus function code:

1 Read coils

2 Read discrete inputs

3 Read holding registers
4 Read input registers

5 Write single coil

6 Write single register
15 Write multiple coils

16 Write multiple registers

How can | change the assigned serial port number to the RS-232-to-USB converter cable on
Windows XP?

Open Control Panel — System. Click on Device Manager. On the Device Manager window expand
the Ports (COM & LPT) category and select the USB Serial Port (COMXx). Select Action —
Properties on the menu bar. On the USB Serial Port (COMx) Properties window click on Port
Setting tab and click on Advanced... On the Advanced window change the COM port number to
within COM1 to COM4 range. For more information about device settings contact your local system
administrator.

Can I use the other serial ports on the pro-teso PC1000 from an ISaGRAF application?

The EMBEDDED PLC Firmware Kernel uses one RS232 (serial channel 1) or one RS485 (port 2) to
communicate with the ISaGRAF Workbench or Modbus master. Contact OEM Technology Solutions
or your local EMBEDDED PLC distributor for information about custom solutions for the EMBEDDED PLC
Kernel.

Do I need to keep the programming cable connected to the Target all the time?

No. The programming DIAG cable is used only for entering license key or Target configuration
parameters values. After that it can be disconnected.

OEM Technology Solutions Page 68



EMBEDDED PLC pro-teso PC1000 User’s Manual FAQ and Troubleshooting

Eror x|

Ilegal reference code! Possibly the kernel was downloaded using another application. Please use this utilicy
to download the EMBEDDED PLC Firmware Kernel,

8.3 TROUBLESHOOTING

8.3.1 Common Errors

Listed below are some solutions of common errors that you may encounter with EMBEDDED PLC products.

8.3.1.1 Communications

If you experienced problems with the communication between the Target and either the ISaGRAF
Workbench or a Modbus master check the items below:

¢ Disconnect all the physical I/Os connected to the Target and try again.

e Check that the Modbus Slave Number value in the Target is the same as the Target Slave Number in
the ISaGRAF Workbench.

e If you are using Ethernet link, check that IP address, Netmask and Default Gateway values are
correct in the Target. Check also that the port in the ISaGRAF Workbench is set to 1100.

e If you are using RS232 or RS485 link remember that either the ISaGRAF Workbench or the Modbus
master can be connected to the Target at a certain time. Check that the serial port parameters on the
ISaGRAF Workbench and/or Modbus master are the following: Baud rate (19200 or 9600, depending
on the Target configuration), no parity, 8 data bits, 1 stop bits and no flow control. If you are using a
RS232-to-USB converter cable check that the COM port assigned to it is within COM1 to COM4
range. If not follow the instructions described in Q8 of the FAQ section.

e The minimum value of the polling period from ISaGRAF Workbench or a Modbus master must be
greater than the PLC cycle execution time. In any case the absolute minimum values for the polling
period must be greater than the following:

Modbus over TCP/IP: 50 ms
Modbus over RS232 or RS485: 200 ms

8.3.1.2 1SaGRAF Workbench for EMBEDDED PLC
If you experienced problems downloading an application to the Target check the items below:
e Check that you have communication with the Target (check items above).

e Every new project created in ISaGRAF will have only the SIMULATE compiler option selected. In
order to work with EMBEDDED PLC make sure that the “RABBIT: TIC code for Rabbit-based
controllers” is selected in the Compiler options list before making and downloading the application.

8.3.1.3 EMBEDDED PLC Utility

Check the items below if you have problems downloading the EMBEDDED PLC Firmware Kernel:
e Check that the programming cable is connected through DIAG connection to the Target.

e Check that no other application is using the selected COM port.

e Check the location of the cold loader, pilot BIOS and Flash initialization files. Select Setup — File
Locations... from the main menu bar. Check that the Cold loader (COLDLOAD .bin), Pilot BIOS

OEM Technology Solutions Page 69



EMBEDDED PLC pro-teso PC1000 User’s Manual FAQ and Troubleshooting

(pilot.bin) and Flash table (£lash. ini) files locations are correct. It should point to where the
EMBEDDED PLC Utility is installed (default ¢ : \OEMTech\EMBEDDED PLC\Utility). Press OK.

Choose File Locations x|

File Locations

Cold Loader : IBEDDED_PLC\UtiIity\CD LOLOAD BIN |

Pilat BIOS : Iech\EMBEDDED_F'LE\UtiIity\piIot.bin |

Flash table : ITECh\EMBEDDED_F'LEI\UliIity\fIash.ini |

ok | Cancel | Help |

8.3.2 Before Contacting Technical Support
Some things you should try before you contact Technical Support are:
e Check out the documentation.

e Consider recent changes on your system. If something used to work, think about what may have
changed. New software installation or general system changes can affect performance and general
functionality of other software on your system.

e Verify that the entire system has good, low-impedance, separate grounds for analogue and digital
signals. The prosteso PC1000 is often connected between the host PC and another device. Any
differences in ground potential can cause serious problems that are hard to diagnose.

e Do not connect analogue ground to digital ground anywhere.
e Verify that the power supply has enough capacity and filtering to support the prosteso PC1000.

If you cannot find an answer to your technical question in the product documentation or help system,
send your request to OEM Technology Solutions technical support via email support@oem.net.au.

Please try to define the problem before you contact Technical Support so that you can repeat the steps
that led to the problem and specifically identify when and how the problem occurred. The Technical
Support representative will need to know exactly what the problem is in order to provide help. These
steps will help us pinpoint and solve your problem more quickly.

Please have the following information available:

e Hardware environment: Target details (prosteso PC1000 model), Host PC details and a brief
description of the physical I/Os used.

e  Software environment: Windows Operating System.
e EMBEDDED PLC filenames used.

e EMBEDDED PLC Kernel version: You can obtain this information from the Target Configuration Window
(Module Version, Kernel Version, Kernel Description).

e EMBEDDED PLC license information.
e Description of the problem or error, including specific text or error messages.

e  Steps to reproduce the problem, if it is reproducible.

OEM Technology Solutions Page 70



EMBEDDED PLC pro-teso PC1000 User’s Manual Specifications

9. SPECIFICATIONS

9.1 ELECTRICAL AND MECHANICAL SPECIFICATIONS
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Figure 10: pro-teso PC1000 Dimensions
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Specifications

Table 10: pro-teso PC1000 Electrical, Mechanical and Environmental Specifications

Description PC1000 PC1010 PC1020 PC1030

Input Voltage +18 t0 +32 VDC (Nominal 24 VDC at 250mA)

Environmental Operational -40°C to +70°C 5% to 95% Relative Humidity

Processor Speed 29.4 MHz 44.2 MHz

SRAM Memory 512 kB Data 512 kB program and 512 kB program and 512 kB data
256 kB data

Flash Memory (2 x 256 kB) 512 kB

nsni”nf(',r';'asr‘ None 16 MB NAND Flash None

Removable None xD card up to 128 MB

Memory

Backup Battery

Data RAM and RTC battery backed via 950mAH battery

Real-Time Clock

Yes

Watchdog

CPU hardware watchdog

Digital I/0

32 inputs: Configurable in banks of eight as pull up to 24 V or pull down to 0 V. Input
tolerance -48 to 48 VDC

28 outputs: 35 V Low-Side N-Channel MOSFET driver output. Each output can sink 1 A
at 24 VDC over the temperature range -40°C to +70°C

Analogue Inputs

10 12-bit resolution. Each channel individually configurable as 0 to 10 VDC, 0 to 20 mA
or NTC Thermistor (optimised for 2 kQ resistance at 25 °C)

Analogue Outputs

Two 10-bit resolution. Each channel individually configurable as 0 to 10 VDC or 0 to 20
mA

3 serial ports”:

Serial Ports

- 1 x 2-wire RS-485 port via plug/socket connector

- 2 x 5-wire RS-232 via DB-9 connectors (channel 1 and 2)
Ethernet None One (1) — Ethernet port 10/100 Mbps via RJ-45 socket
Protocols Modbus RTU Modbus RTU Serial and TCP/IP

Serial (Slave) (Master and Slave)

Terminations

Weidmuller plug/socket cage clamf connectors with VO flammability rating. Cage
clamping range maximum 1.5 mm® machine tool (MTW)

Enclosure Anodised Aluminium
305 mm x 147 mm x 34 mm (without plug connectors)
Compliance EN50155:1996 — Compliance with Visual Inspection, Performance Test, Cooling Test,
Dry Test, Supply Related Surge and Transient Susceptibility Test, Transient Burst
Susceptibility Test and Vibration, Shock and Bump Test
EMC Testing Fast Electrical Transient Burst. All Digital I/Os, Analogue 1/Os and Serial Ports comply

with IEC1000-4-4, Level 4 Criteria A. 2 kV voltage peak 5 kHz repetition rate (as per
EN50155 Section 10.2.7)

1/0 Expansion

Analogue and digital /O expansion modules connected via the RS485 port

Part Number

010-0232-001 010-0232-002 010-0232-003 010-0232-004

8 Only 1 RS232 (serial channel 1) and the RS485 serial ports are supported in EMBEDDED PLC at this

present time.
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10. ABOUT INDUSOFT

Indusoft® Web Studio (IWS) is a powerful, integrated collection of automation tools that include all the
building blocks needed to develop modern HMI, SCADA, instrumentation and embedded applications
running on native Microsoft Windows XP, 2000, NT, CE and CE.NET or in Internet and intranet
environments. Indusoft Web Studio provides a simple drag and drop, point and click development
environment which mimics the most complex behaviours of you live processes. Indusoft Web Studio is
ideal e-automation solution for industry.

InduSoft Web Studio Demo Application

E.’ I Chemical Petrochemical j ‘; Open Previous I @ Ajf% 'ﬂ ’ndusoﬂi

About InduSoft

Main Features

L
4,

]
o
S

Process Control | ‘

|. Start Process |. StopProcess I

||J Process Started [+ Prod3

www.indusoft.com

info@indusoft.com

IWS applications consist of animated operator-interface screens, communication drivers (for PLCs and
I/O protocols such as Modbus, DFS, Profibus, etc.), tags database, and additional modules such as alarm
monitors, logic, trend charts, recipes, schedulers and security system.

IWS applications interface with industrial I/O systems and other Windows applications in the run-time
environment using ODBC, DDE, NetDDE, OPC or TCP/IP protocols.

For more information about IWS contact OEM Technology Solutions (http://www.oem.net.au).

10.1 USING INDUSOFT WEB STUDIO WITH EMBEDDED PLC

The EMBEDDED PLC implements Modbus over TCP/IP or RTU over RS232/RS485 to communicate with
Modbus masters such as Indusoft Web Studio.

Indusoft Web Studio (IWS) applications can be quickly developed to be used in conjunction with
EMBEDDED PLC since it has built-in communication drivers for Modbus.
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You can quickly add the Modbus driver on the Workspace, define its operational parameters and define
the I/0O variables (tags) that will be exchanged between the EMBEDDED PLC and the IWS application.

OEM Technology Solutions Page 74



