Getting Started of
MPAC-5007/5107/5207/5307

This manual is intended for integrators, programmers, and maintenance personnel who will be
installing and maintaining a uWPAC-5x07 controller system.

ISaGRAF PAC Series of ICP DAS includes:

HPAC:  pPAC-7186EG, pPAC-7186PEG, I-7188EG, I-7188XG,
MPAC-5007/5107/5207/5307

iPAC: iP-8447, iP-8847, 1-8437-80, 1-8837-80, 1-8417, 1-8817,

WinPAC: WP-8147, WP-8447, WP-8847 (WinCon: W-8347, W-8747)

ViewPAC:VP-25W7, VP-23W7, VP-2117

XPAC:  XP-8047-CE6, XP-8347-CE6, XP-8747-CE6

Legal Liability

ICP DAS CO., LTD. assumes no liability for any and all damages that may be incurred by
the user as a consequence of this product. ICP DAS CO., LTD. reserves the right to
change this manual at any time without notice.

ICP DAS CO., LTD. constantly strives to provide our customers with the most reliable and
accurate information possible regarding our products. However, ICP DAS CO., LTD.

assumes no responsibility for its use, or for any infringements of patents or other rights
of third parties resulting from its use.

Trademark & Copyright Notice

The names of products are used for identification purposes only, and are the registered
trademarks of their respective owners or companies.

Technical Service:

Please contact local agent or email problem-report to service@icpdas.com.
New information can be found at www.icpdas.com.

Please visit www.icpdas.com > FAQ > Software > ISaGRAF for Frequently Asked Questions.

Written by Chun Tsai, Spike Huang & Janice Hong, R&D dept., ICP DAS
Copyright © May. 2010, by ICP DAS CO., LTD. All Rights Reserved.
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Reference Guide

ISaGRAF User’s Manual (English Manual):

CD-ROM: \napdos\isagraf\8000\english_manu\ "user_manual_i_8xx7.pdf" &
"user_manual_i_8xx7_appendix.pdf" or
http://www.icpdas.com/products/PAC/i-8000/getting started manual.htm

ISaGRAF P& fEFH it (Chinese Manual):

CD-ROM: \napdos\isagraf\8000\chinese_manu\ "chinese_user_manual_i_8xx7.pdf" &
"chinese_user_manual_i_8xx7_appendix.pdf" or
http://www.icpdas.com/products/PAC/i-8000/getting started manual.htm

Hardware Manual:

UPAC-5x07: CD\NAPDOS\uPAC-5000\document\ or
ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/upac-5000/document/

ISaGRAF Resource on the Internet:

Newly updated ISaGRAF 10 libraries, drivers, demo, and manuals can be found at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

Industrial Ethernet Switch: NS-205 / NS-208 / NS-205PSE

Best choice for Industrial Ethernet Communication.
http://www.icpdas.com/products/Switch/switch list.htm

Model:NS-205 Model:NS-208 Model: NS-205PSE

Note: The NS-205PSE is a PoE Switch.

FAQ:

Please refer to our website www.icpdas.com > FAQ > Software > ISaGRAF for Frequently
Asked Question, or click directly on web http://www.icpdas.com/faq/isagraf.htm
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Performance Comparison Table of ISSGRAF PACs

Please click on the link ISaGRAF Comparison Table or follow the below steps:
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Specifications: pPAC-5x07(D)

Models

MPAC-5007(D) | pPAC-5107(D) | pPAC-5207(D) | pPAC-5307(D)

System Software

oS

MiniOS7

Development Software

ISaGRAF Ver. 3 | IEC61131-3 standard

Languages LD, ST, FBD, SFC, IL & FC
ISaGRAF -
Software |Max. Code Size | 64 KB

Scan Time 2 ~ 25 ms for normal program

10 ~ 125 ms (or more) for complex or large program

CPU Module
CPU 80186 or compatible (16-bit and 80 MHz)
SRAM 768 KB

microSD Expansion

Yes (but the ISaGRAF doesn’t support).

FLASH

512 KB

100,000 erase/write cycles

Battery Backup SRAM

512 KB

Data Retention: 5 years.

16 KB

EEPROM
1,000,000 erase/write cycles ; Data Retention: 40 years.
31 bytes

NVRAM

Battery backup, data valid up to 5 years.

RTC (Real Time Clock)

Provide second, minute, hour, date, day of week, month, year

64-bit Hardware Serial
Number

Yes, for Software Copy Protection

Watchdog Timer

Yes (0.8 second)

Communication Ports

RJ-45 x 1, 10/100 Base-TX, Program downloads port.

Ethernet (Auto-negotiating, Auto MDI/MDI-X, LED indicator)

COM1 RS-232: TxD, RxD, RTS, CTS, GND, Non-isolated.
Baudrate: Max. 115200 bps, Program downloads port.

COM2 RS-485: D2+, D2-, Non-isolated, self-tuner ASIC inside.

Baudrate: Max. 115200 bps.

LED Indicator

Programmable LED

2 (for User-Defined)

LED Display

5-digit 7-segment LED display for (D) versions

Hardware Expansion

I/0 Expansion Bus

Yes (for one XW-board).
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GPS

* For yPAC-5107(D)/5307(

D)

Channels

16 channels all-in-view tracking

Sensitivity

159 dBm

Acquisition Rate

Cold start: 42 sec.;
warm start: 35 sec.;
reacquisition rate: 0.1 sec.

Position: 25 m CEP (S/A off);

Accuracy Velocity: 0.1 sec. (S/A off);
Time: £1 ms

Protocol NMEA

GSM/GPRS

* For yPAC-5207(D)/5307(D)

BandC

850/900/1800/1900 MHz

GPRS Multi-slot

Class 10/8

GPRS Mobile Station

Class B

GPRS Class 10

Max. 85.6 kbps

CSsD

Up to 14.4 kbps

Compliant to GSM phase
2/2+

Class 4 (2 W @ 850/900 MHz);
Class 1 (1W @ 1800/1900 MHz)

Coding Schemes

CS1,C52,Cs3,Cs4

SMS

Text and PDU mode

Mechanical

Dimensions (W x L x H)

91 Mm x 123 mm x 52 mm

Installation DIN-Rail
Environmental

Operating Temperature -25 ~ +75 °C
Storage Temperature -30 ~ +80 °C

Ambient Relative Humidity

10 ~ 90% RH (non-condensing)

Power

Input Range

+12 ~ 448 VDC

Redundant Power Inputs

Yes

Protection

Power reverse polarity protection

Frame Ground

Yes (for ESD Protection)

Power Consumption

2 W; 2.5 W for (D) version

Protocols (some protoco

Is need optional devices)

NET ID

User-assigned by software, 1 ~ 255
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Modbus RTU/ASCII Master
Protocol

Max. 2 COM Ports: COM1, COM2 and COM3 (*).
(To connect to other Modbus Slave devices)
Max. Modbus_xxx Function Block amount for 2 ports: 128.

Modbus RTU Slave
Protocol

Max. 2 COM Ports, COM1 and one of (COM2, COM3) (*).
For connecting ISaGRAF, PC/HMI/OPC Server & MMI panels.

Modbus TCP/IP

Max. 6 connections, Ethernet ports support Modbus TCP/IP Slave Protocol

Protocol for connecting ISaGRAF & PC/HMI.
One of COM2 or COM3 (RS-485) (*) supports I-7000 I/O modules & (I-87Kn
Remote I/0 or RU-87Pn + I-87K High Profile I/O boards) as Remote I/0. Max. 64 I/0
modules for one PAC.
Fbus Built-in COM2 Port to exchange data between ICP DAS's ISaGRAF PACs.
Ebus To exchange data between ICP DAS's ISaGRAF Ethernet PACs via Ethernet
port.
Actively or passively sending E-mail via Ethernet port through internet.
Send Email Max.10 receivers for each sending and can send E-mail with an attached file.
(Max. file size is about 488 KB)
One of COM1 or COM3 (RS-232) (*) can link to a GSM modem to support
SMS. User can request data/control the controller by cellular phone. The
SMS: controller can also send data & alarms to user's cellular phone. Optional

Short Message Service

GSM modem: GTM-201-RS232 (GSM/GPRS 850/900/1800/1900)
Note: WPAC-5207, 5307 has built-in GPRS, no external GSM/GPRS modem
required.

Redundancy Solution

Two PACs plug with XW107 in slot0. One is Master, one is Slave. Master
handles all inputs & outputs at run time. If Master is damaged (or power off),
Slave will take over the control of Bus7000b. If Master is alive from damaged
(or power up again), it takes the control of Bus7000b again. The change over
time is about 5 seconds. Control data is exchanging via Ebus (if using a cross
cable, no require any Ethernet Switch). All I/0O should be RS-485 I/0 except
the status I/O in the slot 0: XW107.

CAN/CANopen

Use COM1 or COM3 ~ COMS8 (*) to connect one I-7530 (RS-232 to CAN
converter) to support CAN/CANopen devices and sensors. One PAC supports
max. 3 RS-232 ports to connect max. 3 I-7530 modules. Please refer to:
www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 086

Optional I/0 Functions

PWM Output

Pulse Width Modulation
Output

All XW-board series support PWM output. Max. 8 channels for one controller.
500 Hz max. for Off =1 & On =1 ms
Output square wave: Off: 1 ~ 32767 ms, On: 1 ~ 32767 ms

Counters

Parallel DI Counter

All XW-board series support DI counter.
Max. 8 channels for one controller. Counter value: 32-bit
500 Hz max. Min. ON & OFF width must > 1 ms

Remote DI Counter

All remote I-7000 & I-87K DI modules support counters. 100 Hz max.
value: 0 ~ 65535

Remote High Speed
Counter

Optional I-87082: 100 kHz max. ,32-bit

*Note: COM3 ~ COMS8 are resided at the optional XW-board series if it is plugged inside the yPAC-5x07.
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Chapter 1. Typical Application

1.1 pPAC-5007/5107/5207/5307 Comparison Table

I e e e e o e e
Expansion

HPAC-5007 - -

80186 ) 10/100
512 KB 768 KB Battery-backup Base TX

MPAC-5207 SRAM - Yes

1/1

HPAC-5307 Yes Yes

* All of the following applications are applicable to uPAC-5x07(D) PAC. The uPAC-5007D is used
in following diagram.

1.2 Local & Remote I/O Application
Advantage of using RU-87P4/P8 + I-87K /O modules:

e Hot-Swap
e Auto-Configuration at Run Time
® Plug & Play at Run Time

NOTE: RU-87Pn support only High profile I-87K 1/0 module.

\d I-7000/M-7000 \/ RU-87Pn Nearly 100 choices of Remote I/0

modules: [-7000 & I-87K.

Remote 1/O

RS-485 <t uPAC-5x07

There are several X-Boards to
expand more I/O channels, COM
Ports, SRAM memory, etc.

Ethernet

HPAC Series + Expansion card

‘ ‘ ‘ ‘ < XW-Board
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1.3 Multi-HMI Application

pPAC-5x07

RS-485

D

[ Ethernet : Modbus TCP/IP

1.4 Active Data Acquisition & Auto-Report System

e UPAC-5x07 can use UDP/IP Client protocol to auto-report acquisition data & control data to
local or to remote internet PC/Server.

e Advantage: Each PAC in the different location doesn't require a fixed Internet IP.

e Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 065

Stable and Cost-effective Data Acquisition Auto-Report System

V¥ uPAC-5x07

Provides 4-Level

Internet Security Protection
Ethernet

b’ L\t i !
g~QQO "@ '

pi@ Modtus |
RTU devices y |_7000 110

AN

PC/S
y ver NS-205

Da = Ethernet y e

< NS.205 | 7 HPAC-5x07
1 ’.. : v .
Gateway Server , %@ Ethernet "y
inISP Company |’ ""’o,,
More ’o"’?/ G°‘°6\
9 andjor Send

(CityA )
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1.5 Data Logger

e |CP DAS provides a freeware “UDLoader.exe” to load the data stored in battery-backup SRAM
via RS-232 or Ethernet port.

o Ethernet

pPAC-5x07

1.6 Modbus Converter of Remote I/O Modules

® UPAC-5x07 can be a Modbus RTU Serial and TCP/IP converter of I1-7000 & |-87K series I/0
modules.

Modbus Slave
(RS-232)

I/0 Modules RU 87Pn +
I-87K High Profile 1/0

Rl A, R
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1.7 Data Exchange through Ethernet or RS-485
e Each pPAC-5x07 can send or receive data to each other via the Ebus (Ethernet) or Fbus (RS-485)
communication mechanism on the same network.

pPAC-5x07(P) VP-2117 iP-8x47

2
2
2
N
N
~

33
43
Ja
Ja5
Ju) 999

Ebus: Ethernet
PAC to PAC Data Exchange: Ebus & Fbus

1.8 Send Email with an Attached File

® PPAC-5x07 can send Email with one attached file via Ethernet Port. The maximum file size is
about 488K bytes and one Email can send to 10 receivers at one sending.

" " Gateway Server in ISP Company
HPAC-5x07 ’

<1 COM2 <1 NS-205

| Ethernet

¥ RU-87Pn ¥ 1-7000/M-7000

Remote 1/0
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1.9 SMS: Short Message Service

e Short message can be sent in multiple language format (such as Chinese, English... others)
e Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 111
e UPAC-5207/5307 has built-in GPRS, no external GSM/GPRS modem required.

:\\ Report
=
—

GTM-201-Rs232 Request C
HPAC-5x07 GSM/GPRS
Modem

Control ¥

1.10 Integrate with CAN/CANopen Devices and Sensors

® PPAC-5x07 supports max. 3 1-7530 (RS-232 to CAN) converters.
e Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 86

ISaGRAF PAC -

WinPAC HPAC iPAC View PAC
WP-8x47 pPAC-7186EG iP-8x47 VP-2117 VP-2xW7

RS-232 §

1-7530
(RS-232 to CAN Converter)

N

2§ ! ®

CANopen Device/Sensor

Getting Started: uPAC-5007/5107/5207/5307 Ver. 1.1, 12/2011 ICP DAS 1-5


http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf/111.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf/086.htm

1.11 Connecting other Device via Modbus Master

UPAC-5x07 supports up to 2 COM ports of Modbus RTU/ASCII Master protocol to integrate
with other Modbus devices.

RS-485:
gg-lz\tnszéczgy g:.) RS-485 + RS-485 +
’ RS-485 - RS-485 -
y
Other Other
Modbus PLC Modbus Device
NETID:1 NETID: 2
RS-232
comi,3 1xP ?"5
(Rs-232) HRxD X
GND
RTS
CTS
RS-232
: Other

A Modbus Device

MPAC-5x07 NETID : 1

Note: COM3 ~ COMS8 is optional from XW-Board (XW5xx), RS-232/RS-422/RS-485 expansion
board.

MUPAC-5x07 can plug one I/O Expansion board inside the main box. To install it, user has
to loosen the screw, remove the shell of uPAC-5x07 and then plug in the XW-board.
Please refer to below web for new products:
http://www.icpdas.com.tw/product/solutions/pac/upac/xw-board selection.html.
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1.12 GPS Applications: ISAaGRAF PAC plus 1-87211W or GPS-721

e WPAC-5007/5207 can support one I-87211W card or GPS-721 as GPS I/0.
(The PAC can communicate with the GPS-721 by RS-485/232; the I1-87211W can plug into Remote I/O
Expansion units)

e For doing auto-time-synchronization and getting local longitude and latitude.

® Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 107

e GPS Receiver: www.icpdas.com > Products > Wireless... > Selection Guide > GPS Solution

Note: WPAC-5107, uPAC-5307 has built-in GPS function.

GPS Application:
ISaGRAF PAC + I-87211W or GPS-721

‘2 iP-8x47
’WP-8x47 I-87211W
.
|.IPAC'5X07 ‘ Date/Time

Longitude/Latitude

O
“\
~\

A

R

N
Dateﬁ\«\

Long“o
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1.13 ZigBee Wireless Solution

® 1SaGRAF PAC plus ZB-2550P and ZB-2551P (ZigBee to RS-232/485 Converters) can apply
wireless communication, reduce the wiring cost, and achieve the mission of remote I/O control
and data acquisition.

e Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 110

Wireless Solution

1ISaGRAF PAC Plus ZigBee RS-232/485 Converter to Connect 1-7000/
1-87K/ZB-2000P Series 1/0 Modules or Modbus RTU/ASCII Devices

PC PC/HMI PC/HMI
ZB-2551P

(Slave)

ZB-2550P

(Host) s /0‘ RU-87P4/8 + 1-87K
j High Profile I/O

@NET—ID: 1,23 NET-ID: 4,5, 6, 7

Ethernet (Modbus TCP/IP)

HPAC
e XP

NET-ID: 1,2, 3 NET-ID: 4,5, 6

RS-485
iP : (Cc
ce 700 M l‘
‘ H
& ( . %
S *\ ZB-2000P Series /0
I} ZB;-IZSStOP AN NET-ID:8  NET-ID: 9
os
ZB-2551P 4 @ ( ) '3,,\
) %3\
‘ o°2,~ (((
I’ 1 . ZB-2551P
I ™ - Slave
: " Modbus RTU/ASCII RS-232/485 Device 1 ' ( )
,  M-70001/0  Other Modbus Device ! 1-70001/0  RU-87P4/8 +1-87K
I ! High Profile I/O
|
000 ©i® s
H
' i

NET-ID: 10,11, 12 NET-ID: 13, 14, 15, 16
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Chapter 2. Software Programming

2.1 Step 1 - Installing ISaGRAF Software

There are two kinds of software to be installed in PC before user can program on the
UPAC-5x07 PAC system. They are:

A. ISaGRAF Workbench and
B. ICP DAS Utilities for ISaGRAF

User has to purchase at least one pcs. of ISSGRAF workbench Version 3 (ISaGRAF-256) to
install on his PC to edit, download, monitor & debug the controller system. Item (B) is
free and it is burned inside the CD-ROM which is delivered with the pPAC-5x07.

Operating System Requirements:
Before you install the “ISaGRAF Workbench” software, you must install one of the
following operating system:

> Windows 95 / Windows 98 / Windows 2000
» Windows NT Version 3.51 or Windows NT Version 4.0
» Windows XP, Vista or Windows 7
(Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (Chinese) - 117)

Steps to Install the ISaGRAF Workbench:

1. Insert the ISSGRAF Workbench CD into your CD-ROM drive.
If your computer does not auto-start the installation, use the Windows Explorer and
go to the CD-ROM drive where the Workbench CD is installed.

2. Double-click on the "install.bat" file listed on the ISaGRAF CD.
If the "install.bat" file is not found on your ISaGRAF CD, then double-click on the
"ISaGRAF.exe" file to start the installation process.

ISaGRAF 3 55 E

Language:| : ﬂl | Irnztall |

[ngtall: Carcel

+ |5 aGRAF workbench

" 15aGRAF Documentation Select the language-
Recommend to use “English” because

this manual uses English version.

" gorobat Reader 4.0

[z] 1930-2007 ICS Triplex 15aGRAF
|5aGRAF iz a trademark of ICS TRIPLEX |SaGRAF
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Notel:

Note2:

Note3:

3. Click on the windows [Start] > [All Programs] > [ISaGRAF 3.x] > [Projects] to start the
ISaGRAF software.

G [SaGRAFZS

ﬂ Piojects k
@) Read Me

@ Report

You must install the hardware protection device (dongle) provided with the ISSGRAF
software on your computer parallel port for ISSGRAF program to achieve fully
authorized functionality.

xl!

[=]

'3 ISaGRAF - Project Management
Fil= Edit Project Tools

Optiony/ L

About [SaGRAF

15aGRAF Workbench
. Yersion 3.55 Flowe Chakt:
¥, Copyright ?1330-2007 ICS Triplex 1SaGRAF Inc.

Canfiguration
eference: Wi
b asirurn number of 10 waniables: 32
tors: ST, IL, LD, SFC, FED, FC

While using ISAaGRAF and the dongle is plugged, if the menu [Help] > [About] says
“Maximum number of |10 variables: 32”, it means ISaGRAF workbench cannot find the
dongle. Please reset your PC and then verify the [Help] > [About] again.

If it still displays “Maximum number of |0 variables: 32”, the dongle driver may not be
installed well. Please execute the ISSGRAF CD_ROM \Sentinel5382\setup.exe for
ISaGRAF-80, while \Sentinel\setup.exe for other ISAaGRAF version and then reset the PC
again.

Since ISaGRAF 3.51, it is using USB protection-key. To make your PC recognize the
ISaGRAF USB protection-key, please un-plug the USB key from your USB port first, then
run “\Sentinel\SSD5411-32bit.exe” in the ISAGRAF 3.51 ~ 3.55 CD-ROM after you have
installed the ISAaGRAF. Then you have to plug on the USB protection-key before you
executing ISaGRAF Projects every time.

Important Notice for Windows 2000 Users:

If you close some ISaGRAF windows, it holds about 20 ~ 40 seconds (No response). This
may caused by the procedure “CTFMON.EXE” of Windows 2000. To avoid this problem,
you may create a short cut for the “ISaGRAF project manager”. And then verify the "run
in separate memory space" option in the shortcut property.
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Projects Properties : 2l

General Security I

Praojects

Target type; Application

Target location: EXE

Target: ChSAWIHSERE WWSPMTED T EXE
@separate memu:ury% [ Bun az different user
I
Start in: IE:RIS.&WINHEHE

Shortcut key: INu:une

Rur: I Marmnal window ;I

Comment: I

Find T arget... | Ehangelcnn...l

0k I Cancel | Bpply |

Important Notice for Windows NT Users:

If your computer is using the “Windows NT” OS, you will need to add one line to the file
in the ISaGRAF Workbench folder. C:\isawin\exe\isa.ini

You can use any ASCII based text editor to open the "isa.ini" file. Locate the [WS001]
header in the file (it should be at the top of the file). Anywhere within the [WS001]
header portion of the file, add the entry shown below.

[WS001]

NT=1

Isa=C:\ISAWIN
IsaExe=C:\ISAWIN\EXE

Important setting for using variable arrays:

Please add two more lines on the top of the c:\isawin\exe\isa.ini file to enable the usage
of variable arrays.

[DEBUG]
Arrays=1

Getting Started: uPAC-5007/5107/5207/5307 Ver. 1.1, 12/2011 ICP DAS 2-3



2.2 Step 2 - Installing ICP DAS Utilities for ISaGRAF
“ICP DAS Utilities for ISSGRAF” consists of 3 major functions:

» 1/0 libraries (for uPAC-5x07 and other ISaGRAF PAC)
» Modem_Link utility
> Auto-scan /0O utility

Note: Make sure you have installed the ISSGRAF Workbench program, IF NOT, please refer to
Ch 2.1 Step 1 before continuing.

There is a CD-ROM supplied with each of the uPAC-5x07 PAC with the “ICP DAS Utilities
for ISaGRAF”. Please insert the CD-ROM into your CD-ROM drive. Then run CD-ROM:
\napdos\isagraf\setup.exe. Follow the steps to install it.

ISaGRAF Utilities - InstallShield Wizard

Welcome to the InstallS hield Wizard for 1SaGRAF Utilities

The InstallShieldR wWizard will install 1SaGRAF Utilties o your computer. To continue, click Mest,

Cancel

< Back H

InstallShield

If “ICP DAS Utilities for ISSGRAF” is not in your CD-ROM, please refer to website of
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm , then find “ICP DAS Utilities

for ISASGRAF” to download “io_lib.zip”.
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Chapter 3. Hardware System & Setting

3.1 Connect Your PC to COM1 Port

The COM1 port of the uPAC-5x07 is a Modbus Slave port which can talk with HMI
software or for the ISSGRAF workbench to download the ISAaGRAF project.

COM1: RS-232:
One PC/HMI can only link to COM1: RS-232 port of one uPAC-5x07.

PC/ HMI HPAC-5x07

- COM1: RS-232
—— 19200, N, 8, 1

| < ~

COM1: RS-232 Pin Assignments

PC / HMI MPAC-5x07
9-Pin D-Sub comM1
RxD 2 TxD
TxD 3 RxD
GND 5 GND
RTS
CTS

For the ISSGRAF Workbench RS-232 communications to operate properly, only the RXD,
TXD, and the GND signals are used. If your PCis running a hardware device or software
program that uses the RTS and CTS signals, then you will need to wire the RTS-CTS
signals together.
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3.2 Connect Your PC to COM2 Port

One PC or HMI can link through COM2: RS-485 port to MANY uPAC-5x07 if each of them
on the same RS-485 network has a unique NET-ID.

COM2: RS-485:

1-7520R
RS-232/485 Converter
COM2: RS-485 19200, 8, N, 1

@ NET-ID= ID=2 ID=3

MPAC-5x07

COMZ2: RS-485 Pin Assighments

PC / HMI 1-7520R MPAC-5x07 MPAC-5x07
(RS-232/485 Converter)
RS-232 COMZ2: RS-485 COM?2: RS-485 COM2: RS-485
D+ D+ D+
D - —_— D - —_— D -

Note: Please make sure each pWPAC-5x07 on the same RS-485 network has distinct NET-ID.
Refer to Section 3.4 to set the NET-ID.
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3.3 Connect Your PC to Ethernet Port

The Ethernet port of the uPAC-5x07 PAC provides Modbus TCP/IP Slave protocol. It can

be used to connect to the PC or HMI software. Up to 6 PC/HMI can talk to one
HUPAC-5x07 at the same time through the Ethernet port.

Industrial Ethernet Switch
NS-205/208(PSE)

PC/HMI

=
—
—

=

Ethernet HPAC-5x07

Port No. =502

Before you can download an ISaGRAF application to the uPAC-5x07 PAC using the

Ethernet port, you must first setup the Ethernet port to properly communicate with the
host PC.

uPAC-5x07:

Set IP address, Mask and Gateway. Please refer to Section 3.9.

First open an ISaGRAF project and select a program you wish to communicate between

your PC and the uPAC-5x07 PAC system. Next, click on "Link Setup" button in the
project screen as shown below.

--_ I5aGRAF - EXAMPLE] - Programs -
File Make Project Tool: Debug Options  Help

B HSE DED| % Xie mk| 23/

Begin:
Link zetup

|E|egin: LD1 (Ladder Diagram)

|‘-.-’ersi|:|n for ICP-DAS 718843000/ iew/\Wincon series controllers only

A "PC-PLC Link Parameters" dialog box will appear as shown below. Select the
"Ethernet" communications option and click on "Setup" button.
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PC-PLC link parameters
T arget Slave Mumber: |1 | ]S |
Communication port; ETHERMET j Cancel

COM7 -
Control COME — Setup
Time out [secondsz]: LOM3I %
: todern_Link, I ! bl
R etries: T

After you click on "Setup" button, an "Ethernet Link Parameters" dialog box will appear.
Set the "Port Number" to "502" and enter the Internet address (IP) of your uPAC-5x07
PAC. (Please refer to Section 3.9)

N | oK

3 // | Cancel |

The Workbench uses the WINSOCK. DLL

library for TCP-IP communications. Enzsune

that this file iz comectly inztalled on the hard
dizk.

Internet address: |1 92.168.255.1

Part number:

Once you have entered the appropriate information, click on "OK" button, and now you
have configured your PC to communicate with the uPAC-5x07 through the Ethernet
port.

Multi-Clients Connection to uPAC-5x07

Each uPAC-5x07 has an IP address and with a fixed Ethernet port No. 502. Up to 6 PCs
can link to one PAC throughout Ethernet (Modbus TCP/IP protocol). Another PC or MMI
can link to COM1: RS-232 port (Modbus RTU protocol). Therefore the maximum number
of clients can be linked is 7.

| I
T T

| Modbus TCP/IP |

o L -
T T

o—

PC/HMI _:j

MMI S

Modbus RTU

HPAC-5x07

IP1 P2
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3.4 How to Update Hardware Driver

Our newly released driver can be obtained from the below website.
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

Steps: We use ver. 1.00 of uPAC-5307’s driver as an example to show how to view and
upgrade the driver.

Download the Driver:

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex. "c:\ uPAC-5307")

2. Copy the following listed files under CD:
\Napdos\ISaGRAF\1PAC-5000\Driver\5307\1.00\ or download the zip file from
website of http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm.
(LPAC-5307 ver. 1.00, please extract the file.)

7188xw.exe
7188xw.f4
7188xw.ini
autoexec.bat
5k090903.img
isa5307.exe

Future version may not use
the same img file.

oubkhwnNnpeE

3. Run "7188xw.exe" in your hard drive. A "7188xw" screen will appear.
(Press F1 if need help)

Hardware Connection & Setting:

4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

= | CA0910 OFF
PC/HMI N
—_ Lock-| rInit’
- -
PWR1
P.GND
Note: If your computer has no COM1/COM?2 or you use other COM (like COM5) to link the

MPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.
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EX: Using computer’s COMS5 to link to uPAC-5307. As shown below:

N\

C1 B115200 PO D8 S1 C5 B115200 PO D8 S1

F : F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

N

5. Switch the “Init*” to “ON” then power it up.
6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.

Upgrade ISaGRAF Embedded Driver:

7. Press "FA4" to auto download the following files and reboot system.
"autoexec.bat", " isa5307.exe ", "5k090903.img"

uPAC-5801>time 12:14:16
Current Time iz 12:14:16

uPAC-58081 >date B5-12-2818
Current DATE i= 5-19-2818(3)

uPAC-56801 >del -y
Total File number iz 2, do vou really want to delete{ysn>?

uPAC-5881 >LOAD
File will save to BHHAH:808H0
StartAddr——>7888:FFFF

Ax o e a

Load file?ﬁutuexec.hat[crc=E265,EEEE]

Block 1
Transfer time is: A.A63088 seconds

*D* Please Wait about 60 SEC. to update ISaGRAF system and
DO NOT Remove the Power. **

8. When the system automatically reboot, you have completed the update.
Type "dir" to make sure "autoexec.bat" and "isa5307.exe" have been downloaded.

<<Write Finished>>0K

Mait WDT reset system...

ICP DAS HiniOS7_UDP for uPAC-5881 Uer. 2.84 build 887.5ep A3 2089 11:88:55
05 id=37

SRAM: 768K, FLASH MEMORY :512K

[CPU=R224A1

CPU internal WDT is ENABLED<UDT timeout=B.8 sec

Serial number= 81 86 58 81 12 88 6@ 2D

WPAC—5AB1 >dir

Brautoexec.bat B5-18-20018 11:14:11 2288816 186082 : AAAH—88A3 - BBAS
12iza5%38%7.exe A5-17-.2010 12:83:82 288174[32D42 18885 - d8A6—B2D? : 88837
Tntal Fils numhas is 23 Fros anacs="504480 hytes

UPAG-5801 >
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View the OS Version & Date:

9. Type to see the current OS version and date.

View the Driver Version & PAC Settings:

10. Type to see the current driver version, PAC settings and instruction
description.
Note 1: Please depend on the PAC model to type the instruction. (Ex. isa5307 *p=)
Note 2: After typing this instruction, you have to reboot to continue other step.

uPFAC-56801 >ver

ICPF DAS MiniOS7_UDP for uouPAC-5081 Uer. 2.84 bhuild 887, .Sep B3 2809 11:88:55
08 id=3¢

SRAM:768K,. FLASH MEHORY :512K

[CPU=R2248]

CPU internal WDT iz EMABLEDCWDT timeout=B.8 secd

Serial number= 81 86 58 81 12 88 84 2D

uPAC-5881 >isabdB? =p=

Driver: uPAC-5387 : izab3dBY.exe — 1.88, Harch.28,.20818

Mini087: Must uwse S5KB?8983.img

Licence is 0K

HET-ID : 2

COM1 is Modbus RIU slave port.?688.8.MH.1

Use “1sabdwy *=1" to free COML,. “isabiuy = =u" to set COM1 as Modbus RTU

Uze 'izab3B@Y ===1 to 255' to set HNET-ID to 1 to 255

Use *isab3B7 =d=' to delete [5aGRAF program

Uze 'izab3B@Y =h=8 to ?' to set haudrate of COM1 as= 12808.2488...
Use *isa5387 ==PB' to set COM2-COM3 as Modbus RIU slave port

P means port number, P: 2 or 3. B means baudrate, BB ™ 9
ex : 1zabl3B@Y =24, set COMZ2 asz Modbus RIU slave and haudrate iz 197208
*12a5387 =x=f' to free COM2.COM3 port
Baudrate are as follows := 1=2400,2-48008.3=-2680,4-17208,.5=38400,6=57680,7=1
-8=3808,7=080.0=12008
Flazh Memory is unprotected; refer to www.icpdas.com > FAQ > Softuare > IS
> B89 for more detail info.

CCHCopyright:ICP DAS CO. . LTD. Taiwan I1d:84517227

11. Press “ALT_X" to exit the "7188xw" screen.
12. Switch the “Init*” to “OFF” then power it up.
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3.5 Set NET-ID for Controller System

Each uPAC-5x07 has a NET-ID Number. The valid Number is from 1 to 255. The default
No. is 1. Net-ID must be unique in the same RS-485 network. To set the NET-ID No.,
please follow below steps.

Related Files & Hardware Connection: (We use pPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex. "c:\ uPAC-5307")

2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.
4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

~— |  CA0910 RxD OFF
PC/HMI ]1 <D
_— GND Lock-' rInit’
> --
PWR1
P.GND

If your computer has no COM1/COM2 or you use other COM (like COMS5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

N\

C1 B115200 PO D8 S1 ( C5 B115200 PO D8 S1

F : F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

5. Switch the “Init*” to “ON” then power it up.
6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.

Set NET- ID:
7. Type "isa5307 *s= 2", to set NET-ID to 2.

Please type the instruction according to

PAC—5001 >isa53@7 »*s=2
Set Net—ID to 2 the controller model. (Ex. isa5307 *s=2)

8. Switch the “Init*” to “OFF” then power it up.
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3.6 Set Baud Rate for COM1

Related Files & Hardware Connection: (We use pPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex. "c:\ uPAC-5307")
2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.
4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

RXD
= cAo0910 X OFF
PC/HMI " D
— GND Lod(-' rInit’
- --
PWR1

P.GND

If your computer has no COM1/COM?2 or you use other COM (like COM5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

N\

C1 B115200 PO D8 S1 C5 B115200 PO D8 S1

F : F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

N\

5. Switch the “Init*” to “ON” then power it up.
6. If the connection is OK, “UPAC-5001>" messages will appear on the screen.

Start the Baud Rate Setting:

7. Type "isa5307 *b=n" to set baud rate of COM1. "n" is the setting code, n=0"~9.

1=2400, 2=4800, 3=9600, 4=19200, 5=38400, 6=57600,
7=115200, 8=300, 9=600, 0=1200

Please type the instruction according to

LPHG—SBB1>isa53B? *xh=3
the controller model. (Ex. isa5307 *b=3)

8. Switch the “Init*” to “OFF” then power it up.
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3.7 Set COM1 to Non-Modbus-Slave for uPAC-5x07

The COM1 of uPAC-5x07 supports Modbus RTU Slave protocol by default. User can free
it as a Non-Modbus-Slave port for other usage. For example, user may write his own
defined protocol on COM1 or use COM1 as a Modbus Master port.

Related Files & Hardware Connection: (We use pPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex."c:\ uPAC-5307")

2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.

4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

RxD
= CA0910 X OFF
PC/HMI " TxD
] GND Lock-| rlnit’
- 3 --
PWR1
P.GND

If your computer has no COM1/COM?2 or you use other COM (like COM5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

( C1B115200 PO D8 S1 <(C5 115200 PO D8 S1
F :> F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

5. Switch the “Init*” to “ON” then power it up.

6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.
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Free COM1:

7. Type "isa5307 *f=1" to free COM1 (free COM1 as Non-Modbus-Slave)

PAC-5801>isa5307 =f=1 Please type the instruction according to
the controller model. (Ex. isa5307 *f=1)

Coml is free now

8. Exit the "7188xw" screen; else the COM1/COM2 is always in use.

9. Switch the “Init*” to “OFF” then power it up.

Important Notice:

If user wants to change COM1 back to a Modbus RTU Slave port again, follow the same
steps as above and then type "isa5307 *f=0" as below.

PAC-5801 >i=zab3@7 =f=A

Coml is define as Modbus RTU
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3.8 Set COM2 or COMS3 as a Modbus RTU Slave Port

MPAC-5x07 can install XW5xx expansion board to have a COM3 or more COM Port. User
can customize one of COM2/COMS3 to supports Modbus RTU Slave protocol.

Note: COM2/COM3 is “Non-Modbus RTU Slave Port” by default.

Related Files & Hardware Connection: (We use pPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex."c:\ uPAC-5307")

2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.

4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

OFF

£ CA0910 RxD
PC/HMI | 7 TxD

GND
-

Lock-| r Init*

PWR1
P.GND

If your computer has no COM1/COM2 or you use other COM (like COM5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

C1 B115200 PO D8 S1 ( C5 B115200 PO D8 S1

F : F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

N\

5. Switch the “Init*” to “ON” then power it up.

6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.
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Set COM2 or COM3 as Modbus RTU Slave:

7. Type "isa5307 *x=PB" to set the baud rate of COM2/3 and as a Modbus RTU Slave
port.

"P" means the COM Port number. (P=2o0r3) -
"B" means the baud rate. (B=0"~9)

1=2400, 2=4800, 3=9600, 4=19200, 5=38400, 6=57600,
7=115200, 8=300, 9=600, 0=1200

Set COM2/3 baud rate and define it as a Modbus RTU
"PB" =20~ 29, set COM2 to Modbus Slave Port
"PB" =30~ 39, set COM3 to Modbus Slave Port

Ex: Set COM2 as Modbus RTU Slave Port, baud rate is 19200.

PAC—5001 >isa53@7 *x=24 . . .
= Please type the instruction according to

Com? is defined as Modbus RTU the controller model. (Ex. isa5307 *x=24)

8. Exit the "7188xw" screen; else the COM1/COM2 is always in use.

9. Switch the “Init*” to “OFF” then power it up.

Recovery the COM2/COM3 Setting:

If you want to set COM2/COM3 as Non-Modbus RTU Slave Port, please type "isa5307
*x=f" to release it.

PAC-5801 >i=ab3@7 c=f

COM2/-COM3 port is not as Modbus Slave port
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3.9 SetIP & MASK & Gateway for puPAC-5x07

Related Files & Hardware Connection: (We use LPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex. "c:\ uPAC-5307")

2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.

4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

RxD
= | CA0910 X OFF
PC/HMI . TxD
= GND Lock-l rlnit’
- --
PWR1

P.GND

If your computer has no COM1/COM2 or you use other COM (like COMS5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

( C1B115200 PO D8 S1 ( C5B115200 PO D8 S1
F :> F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

5. Switch the “Init*” to “ON” then power it up.

6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.

Set IP & Mask & Gateway:

7. Type "ip" to see the current IP address of uPAC-5307.
Type "ip oocooooexxx” to set a new IP.
Ex. >ip 192.168.1.205
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PAC-5061 >ip
IP=192.168.1.233
PAC-50081>ip 192_.168._.1_265
et IP=192_168.1.2085
[ReadBack]1IP=192_168_1_2@5

8. Type "mask" to see the current address mask.
Type "mask xoowxooeooexxx” to set a new address mask.
Ex. > mask 255.255.0.0

PAC-5061 *mask
ASK=255L.255.255.8
PAC-5061 >*mask 255.255.8.8
et MASK=25L.255.8.8
[ReadBackIMASK=255L_255._8.8

9. Type "gateway" to see the current gateway address.
Type "gateway oo xxx” to set a new gateway address.
Ex. >gateway 192.168.0.254

PAC-5881 >gateway
ateway=192_168.1.1

PAC-5801 >gateway 192 _.168_08_254
et GATEWAY=192_.168_0_254
[ReadBacklGateway=122_168_08.254

10. Exit the "7188xw" screen; else the COM1/COM2 is always in use.

11. Switch the “Init*” to “OFF” then power it up.
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3.10 Delete an ISaGRAF Project from the PAC

If there is a project exists in the PAC, user may use ISaGRAF Workbench to download a
new one to replace it. By some reasons, user may want to delete the ISSGRAF project
from the uPAC-5x07 PAC, please follow the steps below.

Related Files & Hardware Connection: (We use pPAC-5307 as an example)

1. Create a file folder named "uPAC-5307" in your hard drive. (Ex."c:\ uPAC-5307")
2. Copy the following listed files under “uPAC-5307” folder:
CD: \Napdos\ISaGRAF\uPAC-5000\Driver\5307\1.00\

3. Run "7188xw.exe" in your “uPAC-5307” folder.
4. Link COM1 or COM2 of your PC to COM1 of the PAC through a RS-232 cable.

RxD
= CA0910 OFF
PC/HMI —‘ TxD
= D:: GND Lock-' rlnit’
— - -
PWR1

P.GND

If your computer has no COM1/COM?2 or you use other COM (like COM5) to link the
UPAC-5307, you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to uPAC-5307. You need to change C1 to C5.

( C1 B115200 PO D8 S1 ( C5 B115200 PO D8 S1
F :> F
Xautoexec.bat Xisa5307.exe Xautoexec.bat Xisa5307.exe
w25 w25

5. Switch the “Init*” to “ON” then power it up.
6. If the connection is OK, “uPAC-5001>" messages will appear on the screen.

Delete ISaGRAF Project:

7. Type “isa5307 *d=" to delete the project.

Please type the instruction according to

PAC-5081 >isab3@7? =d=
ISaGRAF Project Deleted. the controller model. (Ex. isa5307 *d=)

8. Exit the "7188xw" screen and switch the “Init*” to “OFF” then power it up.
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3.11 Set1-7000 and I-87K Remote 1/0O by DCON Utility

UPAC-5x07 can link up to 128 pcs ICP DAS's remote 1/O modules - "I-7000" and “1-87K”
series remote I/O modules.

Before linking I-7000 and I-87K modules, user must use DCON Utility to pre-set each
[-7000 and I-87K remote module to has a unique address (NET-ID) and the same Baud
rate (included the PAC) in this uPAC-5x07 PAC system.

The DCON Utility is a toolkit that helps user to search the 1/O network, easily to
configure and test the I/O modules. For DCON Utility program and manual please reach
to ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/driver/dcon utility/.

The power supply must be DC power between +10V ~ +30V.
Search and configure the modules one by one.

Wire Connection for I-7000 : (Configure one module at once)

Power Supply
(+10 V ~ 30 Vpc)

I-7000 I/O &4

. (+Vs,GND)

(DATA+,DATA-)

I-7520R
(RS-232/RS-485 Converter)

Pre-set :
Step 1: Hardware Connection
Note:
([ J
Host Computer
-
(_ Rs-232
[

Host Computer

Wire Connection for |-87K : (Configure one module at once)

Power Supply
(+10V ~ 30 VpcC) I-87K4 +

I-87K I/0 Module

-~ e

(Dip-1 ON)

(+Vs,GND)

—_— (DATA+,DATA-)

I-7520R
(RS-232/RS-485 Converter)

Getting Started: uPAC-5007/5107/5207/5307 Ver. 1.1,12/2011 ICP DAS 3-17


ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/driver/dcon_utility/

Step 2: Set I/0O module to the initial state

Every new module has the factory default settings (as figure 1) for user’s convenient use.
If you use an old one and you don’t know the configuration of the module, please set
the I/O module to the initial state (as figure 2).

The Factory Default Settings :

I/O Module I-7000 M-7000 1-87K
Address 1 1 1

Baud rate 9600 9600 115200

Checksum Disabled Not defined Disabled
Protocol DCON Protocol Modbus Protocol DCON Protocol

The Initial Settings:

1/0 Module (|-7;88%S:Ar-i§<5300) I-87K Series
Address 0 0

Baud rate 9600 115200

Checksum Disabled Disabled
Protocol DCON Protocol DCON Protocol

HOWTO: Initialize the 1/0 module

*]-7000: To set I-7000 module to the initial state, please wire the INIT* to GND (if there is a DIP
switch on the back of it, just set the switch to “INIT” position) and power on the module.
Then the module will become initial state.

*|-87K:  To set I-87K module to the initial state, please set the related DIP Switch on the
I-87K4/5/8/9 1/0 expansion unit. For example, change DIP-1 to “ON” and restart the
power, the I/O module in the first slot will become initial state.

Note: If you use 1-87K9 or 1-87K5 I/O expansion unit, the DIP-1 is corresponding to the second
slot, so do not use the first slot.

Following, we would like to use I-87K I/O module as an example to show how to serch and
configure with DCON Utility.
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Step 3: Select COM Port & Baud Rate to Search

Execute the [ DCON Utility ] :

& DCON Utility  »
NAPOPC ,
YCE_Fro

Fl DooN Utility
Uninztall DCON Utility
@] DCON_Support_bodule_List
[Z] Versinn_Information

1. Click “COM Port” menu to select the COM port and Baud rate to search. Select
multiple baud rate, protocol or checksum options if you do not know the module’s
setting, but it will take more serch time. After selection, click “OK”.

2. Click

MZ
o

“Start Search” to start the serch. [|# ERET IR IIEL LR :10AE LU rg|

Time Out Setting :

500 mE

B aud Rate Option
[ B

2400
&) L!JH_I]TILII?_?ER[SDE] The Found Out I-7000/2000 |IRREE S

|— v 115200

[ &7E00 [ 38400 [w 13200 v 3E00

Select All

Clear All ‘

P —

[

|E.§|udrate: |Ehecksum |f|:urmat \

@ ‘ /Emlﬂ Dption

N

Checksum Option

w:de

ot

W DCOM W Modbus RTU v Modbus ASCI

Panty Ophon:

Cancel

|v Mone [ Ewven [ Odd

Ok

p

Step 4: Click the Module Name to Configure it

1. When you see the module name on screen, please click s button to stop serch.

2. Double-click the module name to enter the configure screen.

E_ DCON_UTILITY YEE[506] The [/0 Modules Found ...

File COM Port Search Fun Tenminal Language Help

Stat [ 0 End[ 255

| Address | Baudrate: [Ehec LM | farmnat | Stahuz

| Description

0[aj 115200 Dizable M.8.1

1E°DI[DCaM]
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Note:

Checksum |D|sah|e J .
Setting Latch / Counter Exit

3. Now, you can set the Address, Baud rate and Checksum. After configuration, you
must click “Setting” to save the settings.

ﬂ Confignration for 87053 Module ¥ersion: A108

87053

Digital Input | 0 | 0x0000
LSB (CH:0]

MSE [CH:7]

Configuration Setting: Modbus Response Delay Time Setting

0 =

Address: B
=
Baudrate:

4. You have completed the setting; please adjust the DIP Switch to “OFF” position and
restart the power. Finally, you can serch the module again to comfirm settings.

87053 -> Setting Communication Farameters OK: ﬁl
Follow the steps to retting Bavd Rate, Checkanm or Protocol QK Pless do following steps
. P . —»Stepl Discormect INIT* Pin from GND Pin,
comfirm the settings. or adjust the Dip Switch to Normal side.

Step?. Power off then Power on the madnle.
Btep? . Bearch the module again.

Remember to remove the wire between INIT* and GND, then restart the power if you
use the [-7000 I/O module.
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3.12 Link to 1-7000 and 1-87K Remote 1/O Modules

Note:

MPAC-5x07 PAC system can use its COM2: RS-485 port to link to ICP DAS's "I-7000" and
“I-87K” series Remote I/0O modules. This configuration can be very useful in applications
that require distributed Remote I/O throughout the system.

pPAC-5x07 I-7000 I-87K4 +
} I/0 Modules I-87K I/0 Modules

You can link up to 64 pcs of I-7000 or I-87K series Remote I/O modules to one
MPAC-5x07 PAC.

You must remember to set each I-7000 and |-87K Remote I/O module a unique address
(NET-ID), and set them and the uPAC-5x07 PAC all have the same Baud rate & checksum
(Default: Disable).

For more information regarding setting up and programming an 1-7000 / I-87K remote
module, please refer to “Chapter 6: Link I-7000 and I-87XX Modules" of “User’s Manual of
ISaFRAF PACs”.
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3.13 Create Two Modbus Master/Slave Links

HUPAC-5x07 can support max. two Modbus "Slave" (COM1, 2, 3) or two Modbus "Master"
(COM1 or 2/3) ports at the same time for various kinds of application.

coM3: The COM3 of uPAC-5x07 is on the plugged XW-Board XW5xx.
RS-232 (with one XW503, XW504...XW-board) or
RS-485 (with one XW511... XW-board) or
RS-422 (with one XW507... XW-board)

Multi-Link: One uPAC-5x07 PAC can link multi Modbus devices via RS-485 or RS-422. Every linked
device must have one unique NET ID (1 ~ 255). Their Baud rate and the Checksum
must be the same as the PAC’s.

Wire Connection (RS-232):

. RS-232 Other
/| Modbus Device
COM1. 3 | RxD NET-ID: 1
! RxD TXD
(RS-232) GND GND

RTS ]
CTS

Wire Connection (RS-485/RS-422):

COM2: RS-485

Other N\ Other
Modbus PLC Modbus Device
NET-ID =1 NET-ID = 2
COM3
D+ RS-485 + RS-485 +
RS-485
D- RS-485 - RS-485 -
TxD+ RxD+ RxD+
TD - RxD - RxD -
RxD+ TxD+ TxD+
RxD - TxD - TxD -
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3.14 Link to HMI Interface Device

The COM1: RS-232 port of the uPAC-5x07 can be used to interface with additional
Human Machine Interface (HMI) devices such as touch screen displays.

ICP DAS provides a series of touch screen displays, such as the "Touch" series. This

product comes in various size and model.

For new & detail information please visit web site:
http://www.icpdas.com/products/Products-list c.htm#P8.

RS-232
Touch 500 Series HPAC-5x07

RS-232 COM1: RS-232
TxD 2 >< TxD

RxD 3 RxD

GND 5 GND

CTS 7

RTS 8
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3.15 Backup & Restore an ISaGRAF Project

For user’s archiving purposes, ISaGRAF Workbench provides the backup and restore
functions. Sometimes, you would like to compress your projects to someone, such as
e-mail to: service@icpdas.com for technical support.

Backup an ISaGRAF Project

1. Click “Tools” > “Archive” > “Projects” in “ISAaGRAF Project Management” window.
2. Click “Browse” to select the path of the backup file in “Archiev — Projects” window.
3. Select the project name you want to backup in “Workbench” field.

(You can click “Compress" checkbox to compress the file.)
4. Click “Backup” to backup the file to the folder.

A 1SaGRAF - Project Management
File Edit Pmoject

Archive - Projects

o0

Wiorkbench Archive

| D E].‘ljj&lj:t:z:
creation Libraries Corman dads
T
Reference : examplel

Author Select t

Date of creation : 2008801
Yersion number :1-15aGRAF 3.55
Description

creation

i Backup

he backup file &
| i |

Checkd to compress the file
| N *

Archive location

C:ADEMDOY

| [v Compress

Browsze

W< Backup file path

Restore an ISaGRAF Project

Archive - Projects

Workbench

creation
examplel

Besztor

Cloze

Help

ol

v Compress

Archive location

C:ADEMDOY Browse

L

©

To restore an ISaGRAF project from a backup
folder, use the same method as above:

Select the project name you want to restore
from the "Archive" field.

1. Click on the "Restore" button, the project
will be restored to the “Workbench” field.

Now, you can open, edit and download the
restored ISaGRAF project file.
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3.16 Dimension & Mounting for uPAC-5x07

Front View

[:],
i

Top View

DIN-Rail Mounting

Back View

351230

Bottom View

Piggyback Mounting
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Chapter 4.

ISSGRAF Demo

4.1 Writing a Simple ISaGRAF Program

Note:

The following is a step-by-step example on how to create a ladder logic (henceforth

referred as "LD") program and download it to uPAC-5x07 PAC. If you do not install the
“ISaGRAF Workbench” and “ICP DAS Utilities for ISSGRAF” software, please refer to
Section 2.1: Stepl1 & 2.

Example of LD Program:

The following is a step-by-step example on how to create a ladder logic (henceforth
referred as "LD") program, we use LPAC-5307 PAC (plugged XW-board: XW107).

Variable Declaration:

Name Type | Attribute Description
SW1 Boolean |Input Input Switch 1
SW2 Boolean |Input Input Switch 2
SHUT Boolean |Input Input Shutdown button
ouTo1 Boolean |Output |Outputl
ouT02 Boolean |Output |Output2
ouTo03 Boolean |Output |Output 3
TMR1 Timer Internal |Time Period of blinking, initial value is set at "T#1s"
LD Program:
S SHUT BLIMNK QuUT!
H I I} RUN @ <> !
W2 QuUTOZ2
— — TMR1CYCLE < —
QUTO3

Action Procedure:

1. Monitors the “SW1” (Default: OFF) and “SW2” (Default: OFF).
2. Monitors the “SHUT” button (Default: OFF, Normal Close)
3. If either “SW1” or “SW2” is ON and the “SHUT” is OFF, start the (blinking) timer

“TMR1”.

4. OUTO1 ~ 03 will switch to ON and OFF per second.
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4.1.1: Start ISaGRAF — Project Management

First, start the ISSGRAF Workbench software, please click on the Windows [Start] > [All
Programs] > [ISaGRAF 3.x] > [Projects], as shown below.

E CrpeniOffice org 2.0 »
DAGQPrm b
1-756 Driver Installer Program r
Microenft Office
ICPDAR
Wetwork Lssociates

@) Book
Diagnnsis
i Libraries

€| Microsaft Office Exc

HEEA® B

Projects

4.1.2: Creating an ISaGRAF Project Group

Click the "Select Program Group" tool button then click "New Group" button. Key in the
name for the new group you wish to create then click on "OK".

u]
x|

4 ISaGRAF - Project Management

File Edit Pmject Tool: Options Help
e hEan | k&g ¢t 0 =&
i

blinkseq same implementation with wari ﬁéelec’t project group | ||
bottlef Flowe Chart: Simulation of haottle prodoction

demo RN Project gronps

Select , U '
Hew group !I a
Close |

Default cizawirmapl
chizawinasmp

Location: |T:Z Rz | |

Sub-dir.: |TESt | Browse

Path: c:hizawinh T est

After press “OK”, it will create a new folder under the "c:\isawin" and show the group
name and file path in “Project Groups” window. Now, you can click "Select" button or
Double-click the group name to open it.
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4.1.3: Creating a New ISaGRAF Project

To create a new ISaGRAF project, click the "Create New Project" then enter the name for
the new project.

A I8aGRAF - Project Management
File: Edit Project Tools Optons Help

B = | DB~ NG| 0= | 3 test e

[0 configuration: %
| [none] j|

You can enter additional information for your project by clicking on the [Edit] > [Set
Comment Text].

; B 'roge ATvH e TET =[O X

File Projest  Tools Help
0= Bt | 2 |
T Toggle separator
| dod _

Move up in list Project comment text
Heft  Movedownilist €1 et . D
Authur . roject: example
Date of creation : 201043/2 Eumment;@p |
Version number :1-I15aGRA
Description  :

ak. Cancel |

You will now see the name of the new project in the "Project Management" window.
Double-click the new project name to open the new project

.;ﬂ ISaGRAF - Project Management »

File Edit Project Tools Options Help

BE DED| S| 0 = |85t 2|

creation

! example]

Reference 4

Author .|| Double click the new project —

Date of creatio, name to open it.
Yersion numbe
Description
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4.1.4: Declaring the ISaGRAF Project Variables
Before you start creating an ISaGRAF program, you must first declare the variables that
will be used in the ISaGRAF program.

Declaring Boolean:

1. Click "Dictionary" tool button.

2. Click "Booleans" tab to declare the Boolean variable which required in program.

3. Double-click on the colored area below the "Booleans" tab to go into "Boolean
Variable" window.

- - ISaGRAF - EXAMPLE] - Programs M=
File Make Project Tools Debug Optons  Help

B | A hEn| %X mb2Ras]

A Dictionary

%, [SaGRAF - EXAMFPLE] - Global booleans - |0
File Edit Toolz Optons: Help

| | &0 e|==<md

|v.arsi-:-n for ICP-DAS i-7

ES=1

\Booleans | MtegersResls | Timers | Messages | FB instances | Defined wards |
Mame Attrib. Aol Commerit

|\-’ersin:|n for [ICP-DAS -7 824-280000iew ANincon series cortrallers anly

4. In this example, type "SW1" as the name and type "Switch 1" as the comment.
5. Set the attribute as "Input".
6. Finally, click "Store" button to save.

Boolean Yariable E
N\
I ame; (:SW'l \O | M etwork Address:
]

Camment:\ |5 witch 1 / |
\/

Falze: | |

LCancel
True; | |

Hext
" Constant [ gt to tue at init
[ [EEta Previouz
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In this screen, you have declared the Boolean variable.

% ISaGRAF - EXAMPLE] - Global booleans -0 x

File Edit Tool: Option: Help
| & Ofe|«x<md|lxag|
Booleans | IntegersRes Timers | Messages | FB instances | Defined words |

Matne Attrib. Addr. Comment

S linpt] o000 Switch 1
. . .

~|
Y
[ S (* Switch 1 #) J<_ The Initial state is displayed here.
0000 [input] (falsetrue)
Note: The other fields behind the “Name” provide the programmer with detail information for
this variable.
Note: Ensure that you have declared the proper attribute of the variable. If you need to

change the attribute, just double click on the variable name to reassign it.

Using the same method described above, declare the other Boolean variables for this
example program, "SW2" and "SHUT".

When you have completed the Boolean variable assignments, the Global Boolean
window should be looked like below.

%, ISaGRAF - EXAMFLE] - Global booleans - (O

File Edit Tool: Options Help
| | & 0@ —=<md|<al

Booleans ]Integers.lﬂeals | Timers | Messages | FB inztances | Defined wwords |

Matne Attrib. Acddr. Commenrit
[inpLt] o000 itk
[inpLt] o000 Swvitch2

_[inr:.ut] _III oao

Shutdosen (Emergency Stop Type) Switch

§|SHLIT * Shutdoswen (Emergency Stop Type) Switch *)
|@IZIIZIIZIEI [imput]  Cfalze true)
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Quick Declaration:

There are three outputs used in this example named “OUT01”, “OUT02”, and “OUT03".
For these sequentially ordered variables, ISSGRAF provides a quick and easy way to
declare them.

1. Click "Quick Declaration" tool button.
2. In the "Numbering" area,
“From” and "To" indicates the ordinal number of the variable (Ex. From 1 To 3).
“Digits” indicates the number of digits to display. (Ex. input 2, means 01 ~ 03).
3. In the “Name” field of "Symbol" area, type “OUT” as the variable name.
4. Finally, set the attribute as "Output".

% ISaGRAF - EZAMPLE] - Global booleans -0 x

File Edit Tool: Optons: Help

| | @ O0e|==m 4

o e [ [T e [ T— | D |
Quick declaration E Qick declarstion

M urnbering:

.t
+,
S

From:

o Cancel
Dhigits:

Symbal;

Mame: [QUT u i
Attributes;

| nternal
" Caonstant

After you press "OK", all three outputs will be immediately added to the "Global
Booleans" window. Remember to press “Save” to store the settings.

%, ISaGRAF - EZAMFPLE] - Global booleans = O x
File Edit Tools Options Help
| | & ofe|c=<Bd|<al

Booleans ]Integers.lﬂeal rs | Messages | FB inztances | Defined words
Agtrib. Acddr . Commenit

Swvitch 1

Swvitch2

[ostpat] Qoo
[oupd]
[owtpt] anin}
[irternsl] oo Shutdowen (Emergency Stop Type) Switch

oUTOq
000 [output] (falzetrue)
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Declaring Timer:

Please follow the similar way to declare the timer variable (TMR1).

1. Click "Timers" tab in the “Global...” window and double-click the colored area to open
the "Timer Variable" window.

2. Type "TMR1" as the name, “Blinking Timer" as the comment and set the attribute as
"Internal”, and Initial Value as “T #1s". Finally, press "Store" to save them.

% ISaGRAF - EZAMFLE] - Global timers - (O x

File Edit Toolz Option: Help
| | & O0e|==<Bd|[x&

Booleans | Integersfeals Timers ]Messages | FB inztances | Defined WDrdSl
Mame Attrib. Aol Commernit

Timer Yariable E

Mame: |TMH1 | Metwaork, Address:

Comment; |Blinking Tirner

Fltibutes
o ore
J— . [ riitial walue: |t1¢1 g | =
* Intemat
[ |
L I - £ 1 I EER AneE

Mext
Previouz |

Now, you have completed the declaration of Timer variable (as diagram below). Please
press the “Save” to store settings, and then click the top-right corner of the “X” to close
the window.

% ISaGRAF - ETAMFLE] - Global timers - (O} x

File Edit Toolz Optong Help
| & ofe|cxmd|xa]

Booleans | IntegersReats \imers | Meszages | FB instances | Defined wards |
Mame Aol Commerit
TR _[intE:r'n:aI] oooo _Eﬂinh:ing Timer

ThRE1 (* Blinking Timet *)
@000 Jirternal]  [=tR1s]
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4.1.5: Creating the Example LD Program

Once all of the variables have been properly declared, you are now ready to create the
example LD program. Please follow the steps to start this process.

1. Click the "Create New Program" button and the "New Program" window will appear.

-.- [SaGRAF - EXAMPLE] - Programs - (O x

File Make Project Tool: Debug Options Help
B HSIX DED X @k DS

| Create newy program |

2. Type "LD1" as the name. (The program name in this example).
Select the "Quick LD: Ladder Diagram" in "Language" field.
Select the "Begin: Main Program" in "Style" field.
(You could add the notes in "Comment" field but it is not required.)

|LD1

M ame:

Comment: |

Language: | Cluick LD : Ladder Diagram

Style: | Beqin: Main program

4

ok ‘\ | Cancel |

3. Double-click the “LD1” to begin programming.

-.- [SaGRAF - EXAMPLE] - Programs - (O x

File Make Project Tool: Debunz Optons: Help
B HSE OLDEM & Xie m$ 232%|

Begin @IE'K O

Bedgin: LD (Ladder Diagratm)
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4.1.6: Editing the Example "LD1" Program

When you double click on the "LD1", the "Quick LD Program" window will appear.
Please click [Edit] > [Insert Rung] (as shown below) to insert a basic LD rung.

Zi# ISaGRAF - EXAMPLEL:LD] - Quick LD Program

File WS Tool: Options  Help

dlpnlqasi g
Cnt CulvE  fO FE LI | Fa— e |
Lopy Cl+C i‘
Delete Dl
4 Ehange coilicontact type Space LH

Or you could click the "F2 (Contact on the left)" tool button to insert a rung quickly.

5i# ISaGRAF - EXAMPLEL:LD] - Quick LD Program

File Edit Toolz Optong Help

F2:4E F3:HE Fd: Gl | FE:{H | Fe:{HE F7:iH3 Fe: 0 | Fi:—% tFanm |

| Contact on the lett | i‘
(G
w
| »

|p|:us=1 N |

Click the "F4 (Parallel contact)" tool button to insert a parallel “Contact”.

i [SaGRAF - EXAMPLEL:LD]1 - Quick LD Frogram - O x
File Edit Toolz Opton: Help
D& XER HS <EBd B Qa=i )|

F2: 9B F2:HE F: o FE:H | F&:{HE FR:ied Fa: gl | Fo: =& fF3.0m |
Y
Parallel contact
r

[l

|
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Next, click the “Coil” (as diagram below) and click the "F2 (Contact on the left)" tool
button to insert a new “Contact”.

F2: 90y F2:9HE Fab: Tl | FS:4H | FE:{HE F7: 960 Fe: gl | F&: —& fFa.qm |

| contact on the left |

(!
1] Coil

Then, click the “Contact” (as diagram below) and click the "Coil/contact type" tool
button to set the attribute as “Normal Close”.

o
e
e
T

Cailfcortact type

BE XA HS <B4 &

F2:4HE F3:iHE Fa: Gl | F5:H | Fe:{HE F7 46D Fe: Tl | F

T
[

Normal Close

Click "F7 (Block on the right)" button to add a function block (for timer) on the right.

Fib: Gl | FS:-(H | Fé: i P2l Fa: G0 | Fo:—3 tFa |

Double-click the function block and then the "Function Block" window will appear.
Select "BLINK" function block and click “OK”. You can also click “Info” to get more
information about the function block.

Fit: G | FE:-H | F&:{HE F73H3 Fa: 150 | F3:—% tF3:<m |

Fonction block E

BIMZEMG 2'z Complement to engin. formal < J_ ok
BIT_ WD transfer 16 bit to 1 word —
BLINK blinking signal

. Cancel

BioD < convert to boalean
s concat messages

Ca lE C function block sample Irfa

ZF LE
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Finally, click the “output coil” to the right side of LD program and click the “F5 (Coil)”
twice to add two “coil” under the first one.

| FE: o | F&:{HE F7:9H3 Fa: 40 | F8:—% tFgm |
Y '

| | CvCLE e

BLIMK
RUN Q

-

Now we are ready to specify the variables. Double-click the outside of "CYCLE" and the
“Select variable” window appears. Select the "Timer" and then specify the variable as
"TMR1".

Fit: Tl | FE:-(H | F&:{HE F7: 60 Fa: gl | Fo:—% fFa.am |

RUM [}
Scope: | (Glabal) j| |||| Tirner j
Boolean - CYCLE
|TMH1 Imteger/Feal —

Blinking Tirner Timer

TMAT  Blinking Timer

[ funchon

Double-click the first “Contact” (Normal Open, as shown below). In "Select Variable"
window, select “Boolean” and then specify the variable as “SW1”.

[1] BLIMNK
1% RUH [}

Scope: |[Glnbal] ﬂ| |||||Bnnleank$1

|5w1
Switch 1

Shutdowen [Emergency Stop Tepe] Switch
Switch 1
Switcha
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Please follow the same way to specify all variables to the “Contact” and “Coil”. Later,
remember to click the "Save" button to store the settings (As diagram below).

Hi# [SaGRAF - EXAMFLE]L:LDI - Quick LD Program
File Edit Toolz Opton: Help
DEYXNER HE =<Bd brlaa=i &

F2: b l'é—;';é-'F-t; T | FS:-(H | Fe:{HE F7: 963 Fa: 150 | F8: —3 1R |

EL SHUT BLINK ouTon

I} RUM [}

ouToz

1 | TMRA_JCYCLE

ouTo:

4.1.7: Connecting the I/0

The ISAaGRAF Workbench is an open programming system. This allows user to create
their ISSGRAF program to control a large number of variant PLC controller systems. The
PLC hardware manufacturer should be responsible to embed the “ISaGRAF kernel” in
their respective controller so that the ISSGRAF program operates properly.

The ICP DAS ISaGRAF PAC Series, programmable automatic controller, provides a
powerful and flexible industrial controller system.

Connecting 1/0 Equipment:

You have created the ISaGRAF example program. Now, the 1/O variable we created
before should be map to the uPAC-5x07's real I/O. In this example, we use uPAC-5307
PAC with an “XW107” 1/O expansion board to add digital input and output channel
(Please refer to Appendix D).

Click the "I/O Connection" tool button and the "I/O Connection" window will appear.

--- ISaGRAF - EXAMPLE] - Programs - O x

File IMake Project Tools Debug Ophtions Help

B MR DEMD B Xis mHb 225
-

|Elegin: LE1  (Ladder Diagram)

As diagram below,
1. Double-click "0" slot, the "Select Board/ Equipment" window will appear.
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2. Click the “Equipments” and double-click “xw107” to select it. (If you have no XW-107,
click any slot and select “xboo_io: Boolean 1/0 for simulation”)

+ ISaGRA _|o| ﬂ‘
s B :

x113: 701 & 700 faor the 7188<G/EG - k.

[ 0 +203 24D B00 201 for 71884G/EG J
4303 104 14D 600 401 for 719646 /EG
«304: 104 3D 400 401 for 718684G/EG Cancel

w305 104 FAD 200 201 for 7188-G/EG

%308 440 BDO for 7188<G/EG Note
(=] %310 104 340 400 4D for F18584G/EG -
%314 10 & BAD for F188-G/EG
%316 104 & BAD for 7188<G/EG
(5] ®507_8 9 401 & 400 for the F188<G/EG Library
¥510: BDI & BDO for the F188<G/EG
“E07_E08: Battery SRAM for |-7188EG 4G ~ Boards
wana_io: Analog |0z for simulation =
El wboo_io: Boolean /0 for simulation + Equipments

wnzg o Meszage |0 s for amsdation —
w107 B0 & 800 fre the - T KO
ersian for ICP-DAS i

Important Notice:

1. “0” slot is reserved for 1/O expansion boards (XW-board) inside the controller.
2. For Remote I/O modules, you can use any slot and select the “Equipments” as
“bus7000”.

Connecting Input:

To connect the Input attributed variables to “XW107”, please click “DI8” and double click
the right side of channel “1”. Then select the variable name that corresponds to the
channel, and click “Connect” button.

wn ISaGRAF - EXAMPLE] - I/0 connection - (O} X
File Edit Tool: Option: Help

SEEE AR A=

[0 | em xwl07 iIMref=51I]?A

= DI na n [
[[] = DDE|§‘3T=:> 2 | ﬁk‘:

Connect

Connect I/0 channe] #1 E
Ch I Cl

aNnel LCloze

[4 ] Free:  [SHUT

S

(6]

Mest
BHIE “Next”, S EEMUE.
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As diagram below, you have completed it.

s ISAaGRAF - EXAMPLE] - 110 connection - (O] x

File Edit Tool: Opton: Help
Bl eBR20 ¢l FR S|

[0 | em xwl07 -l

A = DI8 ne D SW1 (* Switch 1 %)

[-] = DO8 e o SW?2 (* Switch2 *)
@ SHUT (* Shutdowwn (Emergency Stop Type) Switch *)
]

Connecting Output:

To connect the output attributed variables to “XW107”, please click “DO8” and double
click on the right side of channel “1”. Select the variable name that corresponds to the
channel, and click “Connect” button. Finally, click “Close” to close the window.
Remember to click the "Save" button after you completed the I/O connection.

an ISaGRAF - EXAMPLE] - 11D connection

File Edit Tool: Opfion: Help

S AR A=

[0 | em xw107 i‘MF{EF:EW?B

[[] = DI8 n e nﬁko
.'IEIDDB noe i]
<o [3 ]

Connect IH0 channel #1

O =

Channel: Cloze

Free:
ouToz
ouTo:

.— an ISAGRAF - EXAMPLE] - 110 connection - O] x

File Edit Toolz Option: Help

> ﬂp 107 - | maan] HEE =

REREREE

Conngct

i .

Mext
IZI == D18 o & ouUTom
. = D03 o & oUTnZ _
& 0UTO3
-
Z
(o] (5]
]
[& ] i

Important Notice:

All of the Input and Output variables MUST be connected through the I/O connection as
described above for any program to be successfully compiled. Only the Input and Output
variables will appear in the "I/O Connections" window.
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4.2 Compiling & Simulating the Example Project

Note:

In order to ANY and EVERY ISaGRAF program to work properly inside the ISSGRAF PAC
Series systems, the programmer should be responsible for selecting the correct
"Compiler Options". You MUST select the "ISA86M: TIC Code For Intel" option as

described below.

First, click the main menu [Make] > [Compiler Options].

- ISaGRAF - EXAMPLE] - Programs M=l 3
E M Project Tools Debug  Optonz: Help
Make application e Mt 2@
Begin  Verify [ warisble
End: Touch
Application run tme COrptions
Compiler options

Make sure you have selected the following three necessary options in the "Compiler
Options" window, and press "OK" button to complete the setting.

Compiler options

T argets:

» SIMULATE: wWarkbench Sirmulator :| S elect
|SABSM: TIC code far Maotarala L —
Make sure to Unselect

|SA8EM: TIC cade far [nkel
select this three.
[v |se embedded SFC engine Jpload...

CC36M: C zource code [V3.04)

Optirmizer:

cohztant expressions Default

unused labelz
varnable copying
EXRIESEI0NS
Lzed code
anthmetic operationz
iz boolean operationz

When using “Variable Array”, DO NOT checked the 2nd, 7th, 8th
and 9th Optimizer options. Recommend to checked only the 1st -
“Run two optimizer passes” option.

4.2.1: Compiling the LD Project!

Now, you have selected the proper compiler options, please click on the "Make
Application Code" button to compile the example LD project. If there is no compiler
errors detected during the compilation process, CONGRATULATIONS, you have

successfully created our example LD program.
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- .- I3aGRAF - EZAMFPLE] - Programs -0 x

File Make Project Tool: Debug Option: Help

||u%ﬂ|mlm|§km¢|mm§4|ﬂ!a|
Biewin: LD1

| hake application code |

Code Generatoxr E

Mo error detected.

Begine LD1 (La Do pou want to exit the Code Generatar now ¢

Continue

If some red error message listed in the “Code Generator” window, please double-click
the message to go into the LD1 program to modify it. Finally, re-compile it again.

4.2.2: Simulating the LD Project

A powerful program debug feature of the ISSGRAF software is able to simulate the
program. You can preview the operation result before downloading the program to the

HUPAC-5307 PAC system. After successfully compiling the example LD program, click the
"Simulate" tool button as shown below.

-.- [BaGRAF - EXAMPLE] - Programs - 0Ol x

File Make Project Tool: Debug Ophtons Help

|u%1§ﬁ|mm|3m¢|m§q|ay;a|
Bregin: @

|Elegin: LD (Ladder Diagram)

When you click the "Simulate" button three windows will appear. The windows are the
"ISaGRAF Debugger", the "ISaGRAF Debug Programs", and the "I/O Simulator" windows.

If the 1/0O variable names you have created DO NOT appear in the I/O simulator window,
just click the [Options] > [Variable Names] and the variable names will now appear.

i examplel -0 x
File Tool: EEidifanes Help
0:0 v Color dizplayy
il Veriable names
W15
Wz 5
K @ Alwazs on top

Hexmdecimsal walues
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In the "Debug Programs" window, double-click "LD1" to open the “Quick LD Program”
window. You can see the LD program you have created.

@ ISaGRAF - EXAMPLE] - Debuggex =

File Control Tools

Ophon:  Help

SRS Y

- O] x
File Toolz Options Help
0:0 0:1 _;
] OF w0 -
K @ 1 [ouTot
H: @& 2 [coToz
H: @ 3 [ouTos
[ E L K
[ B @
We @-
K @7
CE @s <
o | )

4.2.3: Running the Simulation Program:

- - I5aGRAF - EXAMPLE] - Debug programs [

File Project Tools Cphons Help

B R mH
Bregin: [HE

|Elegin: LD (Ladder Diagram)

When you open the “Quick LD Program” window, you will see the LD1 Program.

Zi# ISaGRAF - EEAMPLE1-LD1 - Quick LD Program H=E
Fil: Edit Options Help
B EHe| aa=i
c 7 j
Ml S SHUT BLINK ouToq
[ |1 1 RN o !
Sz TMRA auToz
1 | # 15— CCLE
ol ﬁ
|p03=0,8
S0 SHUT
I | | |
Sz
| |
BLINK ouToq
RUM Q
ThRA auToz
1s—] ErCLE
auTo:z
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States of the Program:

As diagram above, "SW1" and "SW2" are the Normal Open switches that have not been
energized so their color is blue. The "SHUT" is a Normal Close switch and its color is red
because it is energized. Now, the light statuses in the I/O simulator window are OFF.

Description of the Simulation:

In the example, if either “SW1” or “SW2” is ON and the “SHUT” is OFF, then the OUTO1 ~
03 will start blinking every one second (according to the time of “TMR1”).

You may click either the "SW1" or "SW2" button in the "I/O Simulator" window to
observe the simulation of the program.

1. Click "SW1" (green button) to set it as ON. (As diagram below)

For now, the current can flow through the circuit from “SW1” to “SHUT”. It means the
logic of the LD program would become “True”. Therefore, the "OUT1", "OUT2" and
"OUT3" will start blinking (according to the time of “TMR1”).

@ examplel x
S SHUT File Tools Option: Help
| |} 141 o0 0:1 -l
itz w1 07 w1 07 |
- C/;I_1 @1 |[ouTDi
.R @ 2 [ooToz
B: oot || @3 [outos
— e
— !
— auTod 2
RUMN @ |
. auToz i
wis|CVCLE OUTO1 ~ 03 are S NRT
blinking per second oTeE 1

2. Click "SHUT" (green button) to set it as ON. (as diagram below)
The "OUT1", "OUT2" and "OUT3" will stop blinking. (The logic of the LD program

would become “False” because the circuit has been interrupted.)

3. You can modify the "TMR1" variable while the program is running. To accomplish this,
click on the "Dictionary" button in the "ISSGRAF Quick LD Program" window which
will open the "ISaGRAF Global Variables" window as shown below.
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Zi# ISaGRAF - EXAMPLEL:LDI1 - Quick LD Program

File Edit Optons Help

|

Prred
b
Frix
EiE

[

S SHUT BLINK
|} ) RuN @

ouTo

sz TMRA

1 1 t#1s—] CWCLE

% ISaGRAF - EXAMFLE] - Global timers - O} x

File Edit Toolz Optong Help
| | Olo/e]

Booleans | IntegersReals  TiMers | Meszages | FB instances | Defined words |
Mame Attrib. “ el Walue

TMRI [internai] 4. | s
Write timer variable

T [* Blirkir
0000 [irtern vanable TR

Enter new walue: |t1¢5l:ll:lms ﬂ |

ﬂrite;! Start | Stop | Cancel |

ouToz

ouTo:

@ examplel

File Toolz Opton: Help

F

0.0 0:1

= OF w07
| @1 |[ouTo
H: @ 2 [ouToz
M3 @ : [outos
TSy
CE QF
me @5
K @
K @s

c

4. Click "Timers" tab in the "ISaGRAF Global Variables" window.
5. Double-click "TMR1" to open "Write Timer Variable" window.
6. Change "t#1s" to “t#500ms" in the "Enter New Value:" field.

7. Finally, click "Write" button.

Now when you click on “SHUT” button (green button) in the I/O simulator the “OUTO01 ~
03” will start blinking (turned on and off) every 500 milliseconds (0.5 second).
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4.3 Debug & Download the Example Project

The last step required to run the LD example program on the uPAC-5x07 PAC systems is
to download the project to the controller (frequently referred to as the "Target"
platform). Before this download can be accomplished you must first establish
communications between your development PC and uPAC-5x07 controller.

First, click the "Link Setup" button in the "ISaGRAF Programs" window.

-~ ISaGRAF - EXAMPLE] - Programs - |0 x

File IMake Project Tools Debug Ophtions Help
B HSX DED 2 X mu 225/

Beqin:

|Elegin: LD (Ladder Diagram)

1. Set the "Target Slave Number" (NET-ID of the controller) as “1”. (Default = 1)
If you connected multiple controllers in the same RS-485 network, you must change
the NET-ID to be unique. To change the NET-ID, please refer to section 3.5.

2. The "Communication Port" field means the COM Port on your PC, please select COM1
or COM2.

Important Notice:

If there is no COM Port number to select, you can view and modify the current COM
Port number in “Device Manager” on your computer. (Such as Notebook)

3. Click “Setup” to set the parameters of COM Port.
The communication parameters between target PAC and the PC must be the same.

PC-PLC link parameters E
Target Slave Numl:uar:0|1 | | ak. |
Communication port; C" Com1 ﬂl Cancel

Control
X

PC’'s COM1

Setup
Serial link parameters

Baudrate: gk [}_ I

Parity: | none Cancel | MPAC-5x07’s COM1: (Default)

Faormat; |E bitz, 1 stop -~ | Baudrate: 19200

Flow camntral: Parity: none
Format: 8 bits, 1 stop
Flow control: none

Getting Started: uPAC-5007/5107/5207/5307 Ver. 1.1,12/2011 ICP DAS 4-20



Debugging the Example LD Project

Before you download the LD project to the uPAC-5x07 controller system, you must first
verify that your development PC and the uPAC-5x07 PAC system are communicating
with each other. To verify proper communication, click on the "Debug" button in the

"ISaGRAF Programs" window as shown below.

1
O
x

--_ [SaGRAF - EXAMPLE] - Frograms

File Make Project Tools Debug  Ophonz: Help

B HeE DED |2 X ok daes
Beqin: @ =

|Elegin: LD (Ladder Diagram)

OK If the connection between PC and pPAC-5x07 is all right, you will see the following
window.
@, ISaGRAF - EXAMPLE] - Debugger - ol x

File Control Tool: Option: Help
@@= r M O AP

N licati i . .
o RIS There is no program in the PAC now.

OK Or, If there is a previous program running in the uPAC-5x07 PAC, the program name will
show on the window.

@ ISaGRAF - EXAMFPLE] - Debuggex - |0 x

File' Control Tool: Option: Help
@@= > | o Ao

'wpdmol 06" active

|-.,rm-“Jn torcenas . The previous program name is displayed.

If there is a previous program running in the uPAC-5x07 PAC, you must click "STOP" to
stop that program and then you can download a new one in it.

@ I[S3aGRAF - EXAMPLE] - Debuggex - O} x

File Control Tool: Option: Help
@@= > | G| D
"W

top applicatio tive

Stop the previous program.

|"-.-’er3'u:|n for ICP-DAS i
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NG If the message in the "ISaGRAF Debugger" says "Disconnected", it means the connection
between PC and uPAC-5x07 is failed.

@ ISaGRAF - EXAMPLE] - Debuggex - O x

File Control Tool: Opton: Help

@@= > || A

Disconnected

The connection is not success.

The most common causes of connection failure are the COM Port between each other is
not plugged in or the settings of communication parameters are not correct. When this
occurs, please follow the following steps to troubleshoot the problem:

1. Ensure that the communication cable between PC and pPAC-5x07 is plugged well.
2. Refer to section 4.3, verify the COM Port settings.
3. Refer to section 3.4 step 10; verify the NET-ID, Baud rate settings.

If the NET-ID or Baud rate of PAC does not match the PC settings, recommand you to
refer the section 4.3 to modify the link setup.

If you want to modify the NET-ID or Baud rate of PAC, please refer to section 3.5 and
section 3.6.

Downloading the Example LD Program:

Click "Download" button in the "ISaGRAF Debugger" window, then click on "ISA86M: TIC
Code for Intel" and then click "Download" button. (As diagram below)

@ ISaGRAF - EXAMPLE] - Debuggex - |0 x

File Control Tool: Opton: Help
Mbr| @ AP

'I.-..-n‘«ln.- _ . H
Mo appli 'mlng

.-’-'-.ppli-:atu:un symbols

If there is no “ISA86M: TIC code for
Intel”, please refer to section 4.2 and

compile again. Download \_El Cancel

Now, the program is downloading to the controller and you will see the download
progress in the “ISaGRAF Debugger” window.
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When the program is downloaded successfully, the following window will appear.

@ ISaGRAF - EXAMPLE] - Debuggex - O x

File Control Tool: Options:  Help

@@= » M & # D

RUN allowed=0 current=0 maximum=2 overflow=0

- I5aGRAF - EXAMPLE] - Debug programs - O x

File Project Tool: Cphons Help

B | & | o
Begin: @

|Elegin: LD (Ladder Diagram)

Running the Example LD Program:

You can observe the real time 1/O status from the ISaGRAF windows while you are
running the example LD program. First, click on the "I/O Connection" button in the
“Debugger programs” window

= - ISaGRAF - EXAMPLE] - Debug programs - O x

File Project Tool: Options:  Help

D | o]
Begin; oy LD

102 connection

|Elegin: LD (Ladder Diagram)

You can click the left of the “DI8” or “DO8” to view the current I/O status in the “I/O
connection” window.

s ISaGRAF - EXAMPLE] - I/0 connection
Fil=: Tool: Help

[0 | em xw107 i‘ﬂlfﬂf: —

B = DI K ne
[-] = DO8 n+ o SW2-FA [* SwvitchZ *)
@ SHUT=FALSE (* Shutdown (Emergency Stop Type] Switch *)

(2] [4 ] #] =FALSE
BN . 15RA7 - BXAMILEL 10 comecion I

_ Fil= Tool: Help

1
O
x

ENiS [0 | em xwl07 i‘
— El o DIS Il 4
. = DOg | < o
N\
(4] Press on switchl to set it as ON, and “SHUT” is still OFF,
then OUTO1 ~ 03 will be blinking per second. (ON & OFF)
(5]

ey
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Another way to view the real-time operation status is from “Quick LD program” window.
At present, the switch 1 ("SW1") is “ON” and the “SHUT” is “OFF”, so the “OUT01 ~ 03"
will be blinking per second. (Turn on and turn off)

--- ISaGRAF - EXAMPLE] - Debug programs -

File FProject Tool: Option: Help

HS | m
Begin: [y
i ISaGRAF - EXAMPLEL:LD1 - Quick LD Frogram
File Edit Opton: Help
B H® Qasi
M S SHUT BLINK auToq
[ I | I RUN
b=y TWRA1 ouToz
: : t#qs—JCCLE
ouTo:
o | LIJ
Note: The "SHUT" is a Normal Close switch that has been energized so its color is red. It is used

in a concept of inverted phase, so the logic is “OFF”, but not “ON”.

The "Quick LD Program" window can show the entire ladder logic program in real-time
and is also an excellent diagnostic tool for development and troubleshooting. Though
there are numerous steps involved in creating and downloading an ISaGRAF program,
each step is quick and easy to accomplish, and the end result is a powerful and flexible
control development environment for the uPAC-5x07 PAC systems.

Practice, Practice, Practice!

Now you have successfully created and ran your first ISSGRAF program with the
HUPAC-5x07 PAC system, you should practice creating more powerful and elaborate
programs. Such as any other computer development environment, it is only through
constant practice and experiment to make you to be more proficient, GOOD LUCK!
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Appendix

A. ISaGRAF User Manual & Demo Program & FAQ

The related ISSGRAF manuals and demo programs are all in your puPAC-5X07 CD. You can
also follow the steps below to view the latest information and FAQ in ISaGRAF website.

A.1 The Download Page for ISaGRAF Resource

1. First, type the ICP DAS’s web address http://www.icpdas.com in the browser.

2. Click the “ISaGRAF SoftLogic PAC” icon to get into the ISSGRAF website.

iepdas.com

- | 5 ICP D
g'\:—;

= Siibsciibe Industrial

Fiber Swilch

» R
& Ethernet Swich
» R Ethermet Reg-time-ing Suich

Programmable

Automation

Controller . i ’
PAC 55' ||1‘

Remote /O
Modules / Units
e 16w
.- o VXC Card
R’ .”l g ® ViewPAC O M2M Solution o XPAC O PoE Selution
PROFIBUS ’
PPDS-700 Series e
Programmable Dewvice Server SRR
Inteliigent Serial-Ethernet Gateway
C Power over Ethernet WP-a4d6
PC Based Flexible COM Ports PET-7000 /=
PET-706, b~
ﬁ Boards Buift-in Watchdogs and DIDO ¢ 9
Virtval COM technology PPog.
MORE » 0s-700 PoE Ethem
v { i ET-7000
.'Sé GRAF Products News -7
SoftLogic PAC Ethemet 1O
i) Svative Sgismic Switch GET-43-M is

Manual:
3. Click the “Manual” icon to download the related ISSGRAF manual. (As diagram below)

“ISaGRAF User’s Manual” is an advanced manual for using ISSGRAF as the embedded
controller software. Please refer to this manual for more and detail information about

how to use the ISaGRAF PACs.
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http://www.icpdas.com/

- Language
. oaL

* Topics

© Whatis ISaGRAF

' Hot Features

' Orcering Information

Selaction Guics
Relatzc Procucts

- ISaGRAF PACs

'+ XP-8xx7-CE6

© WP-8x37/8x47

VP-25W7/23W7
VP-2117

iP-8x47

I-8xx7 & [-8x37-80

' WPAC-7186EG

' I-7188EG

'+ I-7188XG

Cemparison Table

(Al

Demo Files:

4. Click the “Demo Files” icon to download the ISaGRAF demo program.
You can download all the files in CD or FTP:
UPAC-5X07 CD-ROM: \napdos\ISaGRAF\upac5000\demo or
ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/isagraf/upac-5000/demo/

FAQ

A.2 Using Modbus TCP/IP protocol to control ISaGRAF controllers with VB?

HMI & SCADA
Software

Mcdbus
Devices

____Modbus RTU Siave Protocol |

EEEd ¢¢ T3 ck,,FAq,,

EKAN

ISaGRAF
. PAC

ViewPAC

_—

M4-T000
Remote 11O

o

____ DCONProtocal |

1-7000 Remate VO

) —
'3, click ”Manual” g

-

e

Short Message service

4. Click “Demo FiIes'
—— —

PG/ HMI

RU
& 187K Remote uo

5. Click the “FAQ” icon to view the latest ISaGRAF frequently asked questions.

You can also refer to: www.icpdas.com > FAQ > Software > ISaGRAF

1. VB.net 2005 Demo program using Modbus TCP/IP protocol to control ISaGRAF

controllers. Please refer to below website:
www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 051

—————y

Manual
(POF

Da.a Sheet

/?-\\.
o
el

= J

Demo Fdes

=

Download
All

{)

2. VB 6.0 Demo program using Modbus TCP/IP protocol to control ISaGRAF controllers.
Please refer to below website:
www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) - 052
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B. 10-ch Thermocouple Input Module

10-ch thermocouple input module is a brand new designed module different from the
8-ch normal module in the industrial area. ICP DAS supply |-7018Z and 1-87018Z of 10-ch
Thermocouple Input Module and they all meet the RoHS Standard. They are the best
Thermocouple Input Module choices for ISSGRAF PACs.

B.1 1-7018Z
B.2 1-870182
Advantages:

1. Itis special designed for thermocouple inputs. The innovative design makes the
thermocouple measurement more accurate than the previous design.

2. It supports voltage and current inputs. The voltage input ranges can be £15mV to
+2.5V. The current input ranges can be 4 to 20mA, 0 to 20mA, and £ 20mA.

3. Up to 10 analog inputs of different types can connected to one module.

4. Up to 240 Vims over voltage protection is provided.

5. It features per-channel open wire detection for thermocouple and 4 to 20mA inputs

For more details, please visit the web site listed below:
I-7018Z: http://www.icpdas.com/products/Remote 10/i-7000/i-7018z.htm
I-87018Z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm
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C. XW-107 (I/0 Expansion Board)

Each uPAC-5x07 PAC can plug an XW-board inside it to add I/O channel or
RS-232/422/485 COM Port. In Section 4.1, we use XW107 to add digtal input and ouput
channel. The following describes its specifications and PIN assignment.

Please refer to website for more information.
http://www.icpdas.com > Products > PAC > uPAC-5000 > XW-board or
http://www.icpdas.com.tw/product/solutions/pac/upac/xw-board selection.html

Specifications: X\W107

Digital Output

Channel 8
Output Type Sink, Open Collector
Output Voltage + 10 Vbc ~ 40 Voc

Max. Load Current 200 mA/channel at 25 °C

Non-Isolated

Digital Input
R ¢
Input Type Dry, Source
Off Voltage Level + 1 Voc max (Connect to GND)
On Voltage Level + 3.5~ 30 Voc (Open)
Pin Assignment: XW107
© 0N ®m ¥ 10w N O ©O 2 &N ™M ¥ W1 O N
o ooocdooao g S E RN RENER

DO.PWR
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