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Reference Guide

This manual can also be found at
CD\NAPDOS\ISaGRAF\7188EG\English_Manu\User_Manual_|_7188XG_EG.pdf .

User's Manual Of The 1-8417 / 8817 / 8437 |/ 8837 ISaGRAF Embedded
controllers:
CD\NAPDOS\ISaGRAF\8000\English_Manu\User_Manual_|_8xx7.pdf .

ISaGRAF User’s Guide:
For more extensive information regarding all of the capabilities of the
ISaGRAF programming system, please refer to the “ISaGRAF USER’S
GUIDE” manual which can be found from the CD ROM of the ISaGRAF
workbench. Its file name is either “ISaGRAF.pdf’ or “ISaGRAF.doc”.

Installing ISaGRAF IO libraries:
Please refer to Chapter 1.

Hardware Manual:
[-7188XG: CD\NAPDOS\7188X\7188xb.htm .
I-7188EG: CD\NAPDOS\7188E\document\7188eh.pdf .

Set IP, Mask and Gateway address of |-7188EG:
Please refer to Appendix B.

CD on the Internet:
Newly updated ISaGRAF IO libraries, drivers and manuals can be found at
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/

Upgrade to New Hardware Driver:
You may upgrade the hardware driver to the new version. Refer to
Appendix C

Technical Service:
Please contact the local agent or email to service@icpdas.com
New information can be found at www.icpdas.com
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Specification

ISaGRAF Embedded Ethernet Controller: I-7188EG & |-7188EGD:

General environment
Operating temperature: -25°C to +75°C
Storage temperature: -40°C to +85°C
Humidity: 0 to 95 %
Built-in Watch Dog Timer (1.6 seconds)
Built-in power protection & network protection circuit
Program download from PC
Built-in I/O expansion bus interface
System
CPU: Am188™ES, 40M Hz, or compatiable
SRAM: 512K bytes
FLASH ROM: 512K bytes
COM port: COM1=RS-232, COM2=RS-485
Ethernet: 10 BaseT
Built-in RTC, NVRAM & EEPROM
Program download from COM1 & Ethernet
Built-in 64-bits hardware unique serial number
Supports ISaGRAF Programming languages: LD, FBD, SFC, ST, IL & FC
Real Time Clock
Year-2000 compliance
Gives seconds, minutes, hours, date of the month
Gives month and year, from 1980 to 2079
NVSRAM: 31 bytes, battery backup, data valid up to 10 years
EEPROM
2048 bytes (8 blocks, each block has 256 bytes)
Data retention > 100 years
1,000,000 erase/write cycles
Flash Memory
512K bytes
Erase unit is one sector(64K bytes)
100,000 erase/write cycles
COM1
RS-232: TXD,RXD,RTS,CTS,GND
Communication speed: 115200 max.
Supports Modbus Serial Protocol for Connecting PC/HMI & Touch panels
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COM2
RS-485: Data+, Data-, self-tuner ASIC inside
Communication speed: 115200 max.
Supports Protocol of I-7000 & I1-87K Remote I/O Modules
Supports Modbus Master Protocol for connecting other Modbus devices
Supports User self defined Protocol
Ethernet
10 BaseT Connector, 10M bps, NE2000 compatible
Supports Modbus TCP/IP Protocol for Connecting PC/HMI & Touch panels
Display
7-segment LED: 5-digit for 7188EGD
Power
Power requirements: 10 to 30VDC(non-regulated)
Power consumption: 2.0W for 7188EG
3.0W for 7188EGD

ISaGRAF Embedded Controller: 1-7188XG & 1-7188XGD:

General environment
Operating temperature: -25°C to +75°C
Storage temperature:-40°C to +85°C
Humidity: 0 to 95 %
Built-in Watch Dog Timer (1.6 seconds)
Built-in power protection & network protection circuit
Program downloadable from PC
Built-in 1/0 expansion bus interface
System
Module name: embedded controller
CPU: Am188™ES, 40M Hz
SRAM: 512K bytes
FLASH ROM: 512K bytes
COM port: COM1, COM2
Built-in RTC, NVRAM, EEPROM, D/I, D/O
Supports /O Expansion Bus
Program download port: COM1
Supports ISaGRAF Programming languages: LD, FBD, SFC, ST, IL & FC
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Real Time Clock
Year-2000 compliance
Seconds, minutes, hours, date of the month
Month, year, valid from 1980 to 2079
NVSRAM: 31 bytes, battery backup, data valid up to 10 years

EEPROM
2048 bytes ( 8 blocks, each block has 256 bytes)
Data retention > 100 years
1,000,000 erase/write cycles
Flash Memory
512K bytes
Erase unit is one sector(64K bytes)
100,000 erase/write cycles
D/I: 1 channel
High:3.5V ~ 30V, Low:0 ~ 1V
D/O: 1 channel
100 mA, 30V max.
COM1
RS-232 or RS-485
RS-232: TXD,RXD,RTS,CTS,GND
RS-485: D1+, D1-, self-tuner ASIC inside
Communication speed: 115200 max.
Supports Modbus Serial Protocol for Connecting PC/HMI & Touch panels
COM2
RS-485: D2+, D2-, self-tuner ASIC inside
Communication speed: 115200 max.
Supports Protocol of I-7000 & I1-87K Remote I/0O Modules
Supports Modbus Master Protocol for connecting other Modbus devices
Supports User self defined Protocol
Display
7-segmemt LED: 5-digit (for 7188XGD)
Power
Power requirements: 10 to 30VDC(non-regulated)
Power consumption: 2.0W for 7188XB
3.0W for 7188XBD
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Chapter 1. Software & Hardware Installation

1.1: Installing The ISaGRAF Workbench Software Program

Before you can start programming the [-7188XG & |-7188EG embedded
controller system, you must first install the 1SaGRAF Workbench software
program on a target PC.

Steps To Installing The ISaGRAF Workbench Program

Insert the ISaGRAF Workbench CD into your CD-ROM drive. Normally the
auto-start program will activate the "install.bat" file automatically. If your
computer does not have the auto-start feature active, use the Windows Explorer
and go to the CD-ROM drive where the Workbench CD is installed, then
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.

Once you have started the "install.bat" file, a dialog box will appear as shown on
the next page. Select the language version of the ISaGRAF software program
you would like to use and then press the "Install" button. The English version is

used on all subjects and examples throughout this manual.
CEOETEE— x|

—— .  CEETE
il Canenl |

= I5aGRAAF Woikhanch

" FaalAAF Documant sfion
" Acicbal Reade 4.0

L] 1990-2000 CJ Iriematansl
I5alHAF s & irademaik o CJ bvisimasbonasl

The first dialog box to appear allows the user to define what drive and
subdirectory the ISaGRAF program will install into.
£

Thee wark hench will be ingtalled on the Following disectony. If you
wanl lo nzlall the woakbench on analber dizk o direciony. plears
change this pathname.

Irtall oe: [C:ASAWIN ]
[ Install ";;J Cancel |

The next dialog box asks the user how much of the ISaGRAF program to you
wish to install. By default, it is best to allow all of the ISaGRAF programs to install.
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I+ Inslall programs: | Imelall I
[+ Install sample spplication L)

¥ Install standard ibeasies Concel |
I+ Inglall halp Fles

Once you have selected which programs and applications are to be installed, the
installation process begins. Just wait the installation process to complete.

To begin the ISaGRAF 3.x software program, click on the Windows "Start" button,
then on "Programs”, and you should see the ISaGRAF program group as
illustrated below.
B 15aGRAF 3.4 A J &} Eook
B @ Diagriosis

ﬁ Libraries

E‘E Projects

@' Read Me

@ Repart

NOTE: You must install the hardware protection device (dongle) provided with
the ISaGRAF software on your computers parallel port to for the 1ISaGRAF
program to achieve fully authorized functionality.

While using ISaGRAF and the dongle is plugged well, if the “Help” — “About” says
“‘Maximum number of 10 variables: 32", it means ISaGRAF workbench cannot

[3 IZaGRAF - Project Managemend

File Edit FProject Tools Options | Help
| Dmlﬁa| 1 User's guide
ClL--io- I E

1SaGRAF Workbench
5 Yerzion 3. 41
w;* Copyright 1990-2000 CJ International
Ik
Configuration
Reference: - wD2
Maximum number of 10 variables: 32

find the dongle well. Please reset your PC and then check the “Help” — “About”
again. If it still displays “Maximum number of 10 variables: 327, the dongle driver
may not be installed well. Please execute the |SaGRAF CD_ROM
\Sentinel5382\setup.exe for ISaGRAF-80 or \Sentinel\setup.exe for other
ISaGRAF version and then reset the PC again.
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Important Notice For Window NT Users

If your computer is using the Windows NT operating system, you will need to add
one line to the "isa.ini" file in the ISaGRAF Workbench "EXE" subdirectory. If the
ISaGRAF program is installed on your computer’s "C" hard drive, you will find the
required file in the following path:

C:\isawin\exe\isa.ini

You can use any ASCII based text editor (such as Notepad or UltraEdit32) to
open the "isa.ini" file. Locate the [WS001] header in the "isa.ini" initialization file
(it should be at the top of the file). Anywhere within the [WS001] header portion of
the "isa.ini" initialization file, add the entry shown below within the [WS001]
header:

[WS001]

NT=1

lIsa=C:\ISAWIN
IsaExe=C:\ISAWIN\EXE
Group=Samples
IsaApl=c:\isawin\smp
IsaTmp=C:\ISAWIN\TMP

The [WS001] header should now look like the above example. The NT=1 entry

addition is absolutely required for the RS-232 communications to operate
properly in the Windows NT operating environment.
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1.2: Installing The I-7188XG & I-7188EG I/O Libraries

The ISaGRAF Workbench software program must be installed before attempting
to install the 1-7188XG & I-7188EG I/0O libraries. If you have not already installed
the ISaGRAF Workbench program, please refer to section 1.1 before continuing.

There is a CD-ROM supplied with each of the I-7188XG & |-7188EG controller
with the appropriate 1/O libraries. Please insert the I/O library CD into your
CD-ROM drive. The following details the installation process for the operating
systems that support the ISaGRAF Workbench program.

Setting Up The Libraries For Windows 95, 98, Windows NT & Windows 2000
Operating Systems

Click on the Windows "Start" button, then click on the "Program" button, then click
on the "ISaGRAF" button, then click on the "Libraries" button as shown below.

When you click on the "Libraries" icon, the following window will open:

[ SanRAr - Lbraries =0 ]

Fle ESU Tods Opliore Help
AODme BEeEE 8

~chi 1 Bha i|
L infe rmation sl
- n: -Example of boolean inpet wsing
N uf maode
A anchion
C o Bl ales 113{a5
DTSN MU iiNS |
ciwilai?
GiwiBana nk of chanmels: -1h
(BT
CjvimE
cjwolBhe  Inaode: akes & read |2 = B bits = 1§
E{NEIJ? _fchannels] scoees o the specilied sddress |

When the 1ISaGRAF Libraries window opens select "IO Boards" from the drop
down menu just below the file menu bar. Next, select the "Tools" option from the
main menu bar, then select "Archive" from the file menu bar as shown below.
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Fie £t | Tooe Options Help

=101 %]

S (e ek
|r:_|h|lr|1?

cjbaBa®?

ciheRama  fcreation date: 11395
oo fauthaor: L
ciwillal?

mh o channela: -1k

meles

Makes 3 read |2 x & bits = 16
chanmela) sccoss o the speciicd sddreas

Jarchiee Loboaras El
workbemch Arckive
ETET - - |
cibiiad 7 e
m Flasplore |
ighafadl
szhaflana Cladk |
Lpwi16bo
ilad2
ceilana _ we |
ayimag
ayenel fhn
opradlad?
| epvalana ad [ Cismpiess
~ Archive location
AN Dromse |

To find the drivers for the I-7188XG & |-7188EG controller system, click on the

"Browse" button as shown below.

Achive

CADDCUME "1\SC0T TDESET OPWU-BS0

Aarkup |

__ Coe |
Help |

[ Compiess
o]

]

When you click on the "Browse" button, an "Archive Location" dialog box will

open.
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Frlie st Fokda: | o 4 |
[backip ot oleaklophiiedd 1l

List Bes o e D=

The important item to locate is the "CD_ROM: \NAPDOS\ISaGRAF\ARK\"
sub-directory (the location of these sub-directories) may be different depending
on where you have the driver files located. After you have located the " CD_ROM:
\NAPDOS\ISaGRAFR\ARK\" sub-directory, click on the "OK" button.

x|
e v b b Fol huwns

chulkba =] [T - - |
-:E-I—?-! | | I
chaana E it
cihelkba :-lll.l-" Nank |
wihidls 2 =1 |3
el o S5 aa |
perl Gl P —
wedlad? o BIFE
creflang o8] Help |
=peillEoa i_HEE
¥ ] « 3R0
e | Sl u_Si5d
epeetladl oS

| preblaay | | #RE | 7 Compress

The 1/O library for the I-7188XG & I-7188EG & 1-8417/8817/8437/8837 control
boards now appear in the "Archive" list box. Select all the items, and then click on

the "Restore" button. The selected drivers will now install into the ISaGRAF
sub-directory.

anmel Dgital L0 Medule il

il chamnils: B
el 02 4 1% mas,
[T sl 10 115 T 30V

ul channels: &
Open-Dallechsr autpat: 12hmbfchannel

ICP DS . Tadwain
by 16, 2000

-
Follow the same procedure for loading the "IO Complex Equipment" library like
you did to load the library for the "IO Boards". The same procedure should be
used for loading other appropriate libraries for the 1-7188XG / I-7188EG & I-8xx7
including "C functions” and “C function blocks"
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1.3: Connecting Your PC To The I-7188XG / I-7188EG

1.3.1: Setting The NET-ID Address For The I-7188XG & I-7188EG
Each [-7188XG & I-7188EG F has a NET-ID No. The valid No. can be assigned is
from 1 to 255. The default No. is 1.

To change the NET-ID No, please follows below steps.

1. Create a file folder named "7188" in your hard drive.
For example, "c:\7188".

For Dos, Windows 95 & Windows 98 Users:

2. Copy \Napdos\lsaGRAF\7188EG\Driver\7188x.exe, 7188x.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188x.exe" in your hard drive. A "7188x" screen
will appear.

For Windows NT, Windows 2000 & Windows XP Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188xw.exe, 7188xw.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

4. Link from COM1 of your PC to COM1 of the I-7188XG & I-7188EG
controller by a RS232 cable.

5. Power off the I-7188XG & |-7188EG controller, connect pin "INIT*" to
"GND", and then power it up.

6. If the connection is Ok, messages will appear on the 7188x screen.
7188>

7. Type "isa7188 *s= "to set the NET-ID for I-7188XG
8000> isa7188 *s=2

Type "isa7188e *s= "to setthe NET-ID for I-7188EG
8000> isa7188e *s=3

8. Remove the connection between “INIT*” and “GND" .
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1.3.2: Deleting The 1ISaGRAF Project Inside The I-7188XG / 1-7188EG

If one ISaGRAF project has been download to the I-7188XG & I-7188EG
controller. User may download a new ISaGRAF project to replace the old one by
using 1ISaGRAF workbench. Or by some resons, user may want to delete the
ISaGRAF project inside the I-7188XG & |-7188EG controller. To do this, please
follows below steps.

1. Create a file folder named "7188" in your hard drive.
For example, "c:\7188".

For Dos, Windows 95 & Windows 98 Users:

2. Copy \Napdos\lsaGRAF\7188EG\Driver\7188x.exe, 7188x.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188x.exe" in your hard drive. A "7188x" screen
will appear.

For Windows NT, Windows 2000 & Windows XP Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188xw.exe, 7188xw.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

4. Link from COM1 of your PC to COM1 of the I-7188XG & I-7188EG
controller by a RS232 cable.

5. Power off the [-7188XG & I-7188EG controller, connect pin "INIT*" to
"GND", and then power it up.

6. If the connection is Ok, messages will appear on the 7188x screen.
7188>

7. Type "isa7188 *d="to delete ISaGRAF project for I-7188XG
8000> isa7188 *d=

Type "isa7188e *d="to delete ISaGRAF project for I-7188EG
8000> isa7188e *d=

8. Remove the connection between “INIT*” and “GND" .
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1.3.3: Connecting Your PC To The I-7188XG / I-7188EG COM1 Port

The COM1 port of the I-7188XG & I-7188EG is a Modbus slave port which can
talk with HMI softwares or for the 1SaGRAF workbench to download the
ISaGRAF project.

COM1 of the I-7188EG is a pure RS232 port, while COM1 of the I-7188XG can be
used as either a RS232 or a RS485 port.

One PC/HMI can only link to COM1:RS232 port of one |-7188XG & I-7188EG.

COM1:RS232
PC / HMI 19200,N,8,1

| | I-7188XG/7188EG

COM1:RS-232 Pin Wiring Assignments

PC 7188 XB/EX-15aGRAF
9-Pin D-Suhb C O L
RXD 2 TXD
TXD 3 RXD
GHD 5 GMD

For the ISaGRAF Workbench RS-232 communication to operate properly, only
the RXD, TXD, and the GND signals are used. If your PC is running a hardware
device or software program that uses the CTS and DSR signals, you will need to
wire the RTS-CTS and DTR-DSR signals together as shown below.

PC I-8xx7
3-Pin D-Zub SO
FXD 2 THD 2
THD 3 RXD 3
GND 5 GHND 5

DTE. 4

DEE &

ET=7

CTE 8
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One PC or HMI can link to COM1:RS485 port of many [-7188XG if each of them
on the same RS485 network has a unique NET-ID.

1-7520
COM1:RS485 19200,8,N,1

RS232
PC / HMI /\/@ |

— T & @

ID=1 ID=2 ID=3
I-7188XG
COM1:RS-485 Pin Wiring Assignments
-7520
PC ~ RS232/RS485 I-7188XG I-7188XG I-7188XG
RS232 Convertor COM1:RS485 COM1:RS485 COM1:RS485
DATA+ D1+ D1+ D1+
DATA- D1- D1- D1-

Note:

Please make sure each I-7188XG on the same RS485 network has a different
NET-ID. Please refer to Section 1.3.1 to set the NET-ID.
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1.3.4: Connecting Your PC To The I-7188EG Ethernet Port

The ethernet port of the I-7188EG controller provides Modbus TCP/IP protocol. It
can be used to connect to the PC or HMI software. Up to 5 PC/HMI can talk to
one I-7188EG at the same time through the ethernet port.

PC / HMI Hub
| | Ethernet @
-7188EG
Port No. = 502

Before you can download an ISaGRAF application to the |-7188EG controller
using the Ethernet port, you must first setup the Ethernet port to properly
communicate with the host PC.

At the I-7188EG, Set IP, Mask and Gateway address:
Refer to Appendix B or CD_ROM:\NAPDOS\ISaGRAF\7188EG\driver\setip.txt

At your PC:

First open an ISaGRAF project and select a program you wish to communicate
between your PC and the I-7188EG controller system. Next, select the "Link
Setup" button on the project screen as shown below.

- . I5aGRAF - TEST - Programs - - 10| x|

File Make Project Tools Debug Options  Help

n|u%1§[|m-m|$m¢-|mﬁa|i!§|
Begin:

Simple Test Program

|Elegin: Test (Ladder Dizgram)

A "PC-PLC Link Parameters" dialog box will appear as shown below. From here
select the "Ethernet" communications option and click on the "Setup" button.
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FC-FME link parameters |

Tasget Slave Nusber- 1 | | (i3 |

Comaunication port ETHERNET B Concel |
CoM1

Control COMZ Setup |
Time out [secands): 0o

ETHERMET
Aot

Once you have clicked on the "Setup" button, an "Ethernet Link Parameters"
dialog box will appear. Set the "Port Number" to "502" and enter in the Internet
address (IP) of the I-7188EG controller.

iR Ik parameters E
Internet address: |1 92.168.1.1| | | (114 [ I
Port number: |5l]2 |

Cancel |

The Workbench uzes the WINSOCK. DLL
library for TCP-IP communications. Ensure
that thiz file iz comectly inztalled on the
hard digk.

Once you have entered the appropriate information, click on the "OK" button, and
now you have configured your PC to communicate with the I-7188EG through the
Ethernet port.

1.3.5: Multi-Clients Connection to The I-7188EG

Each I-7188EG has an IP address and with a fixed Ethernet port No. 502. Up to 5
PCs can link to one I-7188EG throughout Ethernet (Modbus TCP/IP protocol).
Another PC or MMI can link to COM1: RS232 port (Modbus protocol). Therefore
the maximum number of clients can be linked is 6.

PC/HMI PC/HMI PC/HMI PC/HMI PC/HMI
| Modbus TCP/IP |

PC/HM| | Modbus

MMI /\ -7188EG
IP1 P2
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1.4. Linking I-7000 and 1-87K Modules For Remote I/O

The I-7188XG and |-7188EG controller system can use its COM2:RS485 port to
link to ICP DAS's "I-7000" and “I-87K” series of remote I/O modules. This

configuration can be very useful in applications that require distributed remote 1/O
throughout the system.

comM2 D2+ ——— DATA+—— DATA+ — DATA+
RS485 D2- ———— DATA-—— DATA- —— DATA-

7000 modules

I-87K modules
| = = =l
Addr: 1\_/ Mﬁ J]ﬁ
I-7188XG/7188EG Addr: 2 Addr:3,4,5,6

You can link up to 64 1-7000 or I-87K series remote modules to one I-7188XG /
I-7188EG controller. You must remember to set each I-7000 and I-87K remote
module must have a unique address, and be set to the same baud rate as the
I-7188XG / I-7188EG controller system.

For more information regarding setting up and programming an |-7000 / I-87K
remote module, please refer to Chapter 6 - "Linking To I-7000 and [-87K
Modules".
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1.5: Creating A Modbus Master Link

The I-7188XG and |-7188EG controller system can be a Modbus "Slave" and/or a
Modbus "Master" controller depending on the application. Through this method
you can use the COM1 port of the I-7188XG / I-7188EG controller system to link
to a PC or other HMI products. In this type of configuration, the I-7188XG /
I-7188EG controller becomes a Modbus slave controller. For more information
about setting up and programming for Modbus slave, please refer to Chapter 4 .

Either COM2 or COM3 can be used to link to other devices that support the
Modbus protocol, then the [-7188XG / I-7188EG controller system will be the
Modbus master controller. For more information about setting up and
programming for Modbus master, please refer to Chapter 7 - "Linking A Modbus
RTU Or Other Devices".

If COM2:RS485 is used, one I-7188XG / I-7188EG can connect to many other
Modbus devices. Each device on the link must have a unique NET ID (1 ~ 255)
address, and communicate at same baud rate settings.

comMm2 D2+ RS485+ RS485+
RS485 D2- RS485- RS485-
Other PLC Other device
support Modbus ] support Modbus
NET ID : 1 NETID : 2

I-7188XG/7188EG
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If COM3:RS232(with one of X503, X504, X505, X506 I/O expansion board
plugged) or COM3:RS422 (with X507 1/0O expansion board plugged) is used, one
I-7188XG / I-7188EG can connect to one Modbus device.

/\ Other Modbus

Device
I-7188XG/7188EG
RXD TXD
COM3 XD RXD
RS232 GND
GND RTS —
CTS __ |
DTR —
DSR___|
TX+ RX+
COM3 TX- RX-
RS422 RX+ TX+
RX- TX-
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1.6: Linking To An MMI Interface Device

The COM1:RS-232 port of the I-7188XG and I-7188EG controller system can be
used to interface with additional Man Machine Interface (MMI) devices such as
touch screen displays. ICP DAS provides a full line of touch screen displays,
such as the "Touch" series screens. The models in the product line include the
Touch 200, Touch 250, Touch 506, Touch 509 and Touch 510 MMI products.

Touch
200/250
506/509/510

[-7188XG/7188EG
RS232 COM1:RS232

TXD 2 ><TXD
RXD 3 RXD
GND 5 GND
CTS 7—
RTS8 __
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1.7: Using I-7188 I/O Expansion Boards

The I-7188XG / I-7188EG can plug an I/O Expansion board inside the main body.
To install it, user have to loosen the screw and remove the shell of [-7188XG /
I-7188EG. The supported I/0O expansion boards are as below. It will be more.

X107 :
X202 :
X203 :
X303:
X304 :
X305 :
X310:
X503 :
X504 :
X505 :
X506 :
X507 :
X508 :
X509 :
X510 :

Pin assignment:

X107:

6 D/l & 7 D/O

7 A/D (0~20mA)

2 A/D (0~20mA), 2 D/l & 6 D/O

1 AID (+/- 5V), 1 DIA (+/- 5V), 4 D/l & 6 D/O

3 A/D (+/- 5V), 1 D/A (+/- 5V), 4 D/l & 4 D/O

7 AID (+/- 5V), 1 D/A (+/- 5V), 2 D/l & 2 D/O

2 A/D (0~10V or 0 ~40mA), 2 D/A (0~10V), 3 D/l & 3 D/O
1 RS232 (5 wire,RTS,CTS,RXD,TXD,GND) : COM3

1 RS232 (5 wire) : COM3 & 1 RS232 (9 wire) : COM4

3 RS232 (5 wire) : COM3 , COM4 , COM5

6 RS232 (3 wire, RXD, TXD, GND): COM3 ~ COMS

1 RS422 (TXD+, TXD-, RXD+, RXD-) : COM3, 4 D/ & 4 D/O
1 RS232 (5 wire) : COM3, 4 D/l & 4 D/O

2 RS232 (3 wire) : COM3, 4 D/l & 4 D/O

1 RS232/RS485: COM3, 5 D/l & 5 D/O
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X202:

X203:
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X304:

X305:

X310:

L
|
(X310)

27
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X503:

=® L B1S
=_mw_ 1Y
=" L axL
=® b Ty
___@ anNo

(X503)

X504:

X505:

28
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X506:

X507:

X508:
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X509:

(X509)

X510:
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Chapter 2. ISaGRAF Programming Basics

2.1: A Simple Ladder Logic (LD) Program

This chapter provides simple yet effective program examples of how you can use
the different ISaGRAF programming languages.

Note:

Please refer to “User's Manual Of 1-8417 / 8817 / 8437 /| 8837 1SaGRAF
Embedded Controllers” for simple programs of FDB, ST, IL & SFC language, or
refer to “Napdos\ISaGRAF\8000\English_Manu\user_manu_|_ 8xx7.pdf”.

For more extensive information regarding all of the capabilities of the ISaGRAF
programming system, please refer to the “ISaGRAF USER’'S GUIDE” manual
which can be found from the CD _ROM of the ISaGRAF workbench. Its file name
is either “ISaGRAF.pdf’ or “ISaGRAF.doc”.

Ladder Logic Basics

"Ladder Logic" programming (LD) is a graphical representation of Boolean
equations, combining contacts (input arguments) and coils (output results).
Ladder Logic most closely resembles the electrical schematics that an electrician
or technician may use to diagnose and troubleshoot an industrial process
controller system.

The LD language enables the programmer to describe the conditions and
modifications to Boolean data by placing "graphical symbols" to represent
hardware devices used in a process control application.

A Simple Ladder Example Program

The following is a step-by-step example on how to create a ladder logic (hence
forth referred as "LD") program using the ISaGRAF Workbench software program
provided with the I-7188XG / I-7188EG controller system.

In the example, two normally open switches are programmed in parallel,
illustrating a Boolean "OR" operation, a normally closed switch acting as a
shutdown or emergency stop switch followed by a timer set to one second. When
the logic flow becomes true starting at the left power rail through all the input path
logic then three (3) outputs are turned on.
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Variables Used In The Example LD Program:

Name [Type Attribute |Description
SW1 Boolean |(Input Switch input 1
SW2 Boolean |(Input Switch input 2
SHUT |Boolean |Input Shutdown input
OUTO01 |Boolean |Output |Output 1
OUT02 |Boolean |Output |Output 2
OUT03 |Boolean |Output |Output 3
TMRA1 Timer Internal |Time Period of blinking, initial value is set at
I|T#1S|l
Ladder Logic Program Outline:
=T SHUT BLINK ouTo
H——3—rUN o s !
g2 ouToz
— — TMRIACYCLE )
ouUTO3

Process Operation Actions:

1. Monitor Switch 1 (Normally Open) & Switch 2 (Normally Open)

2. Monitor Shutdown Switch (Normally Closed)

3. If Either Switch 1 OR 2 Is True, AND Shutdown Switch Is Closed, Active
"Blink" Timer

4.  Turn Outputs 1, 2, & 3 On And Off At One Second Interval Rate
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2.1.1: Programming LD

Starting & Running The ISaGRAF Workbench Program

Click on the Windows "Start" button, then click on "Programs", then click on
"ISaGRAF 3.4", then click on "Projects" as shown below.

T < -
P s Soivasee v B isgrics
A Logtech Mosswee b Ui
.ﬂ Mt orvacha [Drasrssa avar & I"Eq
] Mamcrones i Eshenshn Manags bl Eesdie
2 Master Corwerter ¢ ¥ meport

=] Mabrikon ORC

i BACED Traning

o Mormangein

.ﬂ - -]

M Mer-lDE

| Mcroscht HET Framsework 56
B T T Ty —
» (] Microsolt ofMice Tooks
2 Moot Fress
¥ I vucromolt il Studic 6.8
o 11 Wacscsolt Weh Publshing

.ﬂ vy Wi Lravirn

¥ OW W W W ¥ ¥ W ¥ W W ¥ W W ¥ ¥ W W
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2.1.1.1: Creating An ISaGRAF User's Group

Click on the "Select Program Group", and then click on "New Group", then type in

the name for the new user's group you wish to create, and last click on "OK".

P N ———

[ 1samar Project Menagement =101 =
Fia Edé Project Tods Ogfiora  Heg
BE DDA G 0= e o
m blinkseq v mpbarerlaten vl e [ -
m hotief f wal S J%‘.ﬁ:ﬂﬁi‘&ﬂ
_in_dema o it kL g T
AN eEEnp Firsd #r] Fror anias —
m sy [ T e —
mn rifkers = vl b el Cade op il
111} ribnnl| = e T ol

ilehar F wri Farngies b :l
Reference - Deme §ESRr s S =]
futhoe 1 ICP DAsA
Date o creation @ 10{27) &
Version member ;1 -85
Deacriglion : Bmple

Location: ﬁ:usmﬁg‘ | Cancel |
S |Dr-nl’-nl | Bromss |

Note that the name that you give the "New Project Group" also creates a new
sub-directory corresponding to the project group name in the "c:\isawin"

sub-directory.

To start the new project, either double click on the new project name, or click on
the new project name (the name will be highlighted) to select the new project

group and click on the "Select" button.
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2.1.1.2: Creating A New ISaGRAF Project

To start a new ISaGRAF project, click on the "Create New Project" icon and then
enter in the name for the new project. You can then enter additional information
for your project by clicking on the "Edit" and then "Set Comment Text" menu as

illustrated below.

Lg ISaGRAF - Project Managenment o = |EI|5|
File Edit Project Tools Options Help

-|.m|ﬂﬁ|ﬁ@—|%Demngm | 2 |

demo 11 otral; TR, TOM, TOF (GLDY -
and reset timer: TSTART, TSTOP (ST + @LD)

demu Create MEs prcue

demo_03 R zystem date & time: SYSDAT_R, SYSDAT_ WY, SYSTIM_R, S STIM:
demo_04 Calculste empty cycle time: TR, +, 1 (QLD)

demo_05  [sremsmm", project j x|

demo 06

I dt:mu:[l? Name:% |5impIeLD ) |
T —

Heference : :
Author :1CP [ 10 configuration: Cancel |

HE B8 3 S
FHE E e B
E B B B E

Date Of Creatio =
Yersion Numbe |[mme] J|

L_ﬁ ISaGRAF - Project Managemenk T = |EI|5|
File | Edit Project Tools Options Help
Set comment kext k h | o = | 3 DemoPgm | ‘Q |

;”gtgle SERaEat ortrol: TP, TON, TOF (QLD) j
I ar

[ Mave up in lisk ttop and reset timer: TSTART, TSTOP (ST + QLD)
Maove dowr in lisk stem date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, S%STIM,

[
Mmoo TR A s

aemmo_oa 867 =
dema 05 Pru]ect cumment text |

demo_06 ch

L=
=

Project: simpleld

Reference P 5im =
Author . Eumment:C]A Simple LD FmgranD |
T

Date of creation : 12

Yersion number ;1
Description | 0K [}J Cancel |

You will now see the name of the new project in the "Project Management"
window. Double click on the name of the new project to open the new project.
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L@l 1hauRal - Project Managemment 3 =10 x]
Plo Bdt Project Tods Optons Help
o DB IS8 00 = BHomeg 3§

mm dema 01 p, Temer cortrot TP, TOM, TOF (GLD) j
[ v 1] i—_|:.]-'\.'llqll.'lrli:l i o=

o dema_{: = Sinet, stop and reset tr TSTART, TSTOP (ST + @D)

g demo_03 Ei myzbem dete & Bme SYEDAT_, SE0AT W, SvETIM_E, SvETIM
m dema 04 CalcilatE Emply crch fme TP+ 1 QLD

m dema_0% Ehnking culpul, TP, BLBE (QLDY

m_dema_U& Charge outpud mode: 1 (SFC d
Reference ; elmplelD =
Aurthor -

Date al creation @ 13N 52001
Version number 1 - 15aGRAF 3.41
Description

2.1.1.3: Declaring The ISaGRAF Project Variables

Before you can start creating an 1ISaGRAF program, you must first declare the
variables that will be used in the ISaGRAF program. To begin this process, first
click on the "Dictionary" icon and then click on the "Boolean" tab to declare the
Boolean variables that will be used in our example program.

| ISaGRAF - SIMPLELD - Prograems =i x|

Fe Mase Projedt Took Debug Oplions Help
O eI DD FXle M| 200

-

_I:lr.'xwr_-'|
By, IS AGRAF - SIMPLELD - Global hoole sns 3 _|ﬂ|ﬁ|

Pl Edit Tools Optons Help

[ @ O0e | cwh |~

ﬁ%mmmlrmlmlrnmlmml

To declare the program variables for the ISaGRAF project, double click on the
colored area below the "Boolean" tab, and a "Boolean Variable" window will open.
Enter in the name of the variable to be used in the project. For the purpose of this
example program the variable "Boolean Variable Name" is "SW1", and "Switch 1"
is added to the "Comment Section". The next item that must be declared is what
type of "Attribute" the variable will possess. In this example program, SW1’s
attribute will be an "Input". Lastly, press the "Store" button to save the Boolean
variable that has been created.
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Wy 15aGRAF - STMPLELD - Global booleans =10 x|

Fle Edt Tods Optors Hel
[ | @ O0@ +»=hid L&

Eooieans |intgcni Rz | Tevers | Mazsnss | FB inslances | Ditrad wonds |

Boolean Yariabls B x|

mx P ] |
oen 1/ |
i

i
False: | | -

I==

Cancel |
Toue: | |
Ml |
[ eeh bo bose al i
I Retein P |

The new Boolean variable has now been declared. Note the other information
areas that are provided for the programmer to fully explain how the variable will
be handled.

%, ISaGRAF - SIMPLELD - Global booleans i 10| x|

File Edit Tools Options Help

B Oo0@g|lcxBd (8|

Booleans ] IntegersRea
Marme Adtriby.

SW1 [input]
-

RS | Messages | FB |ns.tanu:es | Defined words |

MNote The Variahle's Inital State At Program Start
Is Provided At The Bottom Of The Screen
" =l

S Swvitch 1 %) |
0000 [input] (falze true)

NOTE: You MUST make sure that the variable you have declared has the
desired Attribute assigned. If you decide that you want to change a project
variable’s attribute, just double click on the variable name and you can reassign
the attribute for the variable.

Using the same method described above, declare the additional Boolean
variables for this example program, "SW2" and "SHUT". When you have
completed the Boolean variable assignments, the Global Boolean window should
look like the example below.
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There are three outputs used in this example program named "OUTO01, OUTO02,
and OUTO03". ISaGRAF provides a quick and easy way to declare like variables
that are sequentially ordered. To begin this process, click on the "Quick
Declaration" icon, and enter in the output number that you will start with in the
"Numbering" from and "To" field (this example uses from 1 to 3). Enter the
"Symbol" name for the output variables being declared, and lastly, set the
attribute to "Output".
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When you click on the "OK" button, all three outputs will be immediately added to
the "Global Boolean" window.
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To declare the timer (TMR1) variable used in this example program, click on the
"Timers" tab in the Global project setup screen. Double click on the colored area
and enter the Name as "TMR1", set the "Attributes" to "Internal”, the "Initial Value"
to "T#1s", then click on the "Store" button.

. 19alR&F - 21FMPLELD - Clabal WEmiErs -IDE :I
Fis Edt Took Cphons Help

| |nIDFIJEI-n=rm.£ B

F..T S
| | ﬂ Dmﬁ' ﬂhm"lhﬁ-il E sl ed |

Status Information For The I

Fmmer At Project Startup

e

User’'s Manual : |-7188XG / [-7188EG, 2002, V1.0 39



Once all of the timer variable characteristics have been properly setup, click on
"X" at the top right of the Global timers window to close the variable dictionary for
this example project.

2.1.1.4: Creating The Example LD Program

Once all of the variables have been properly declared, you are now ready to
create the example LD program. To start this process, click on the "Create New
Program" icon and the "New Program" window will appear.

Enter the "Name" as "LD1" (the name of our example program), next, click on the
"Language" scroll button and select "Quick LD: Ladder Diagram", and make sure
the "Style" is set to "Begin: Main Program". You can add any desired text to the
"Comment" section for the LD program, but it isn’t required.
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The "LD1" program has now been created. To open the "LD1" program, double
click on the "LD1" name.
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2.1.1.5: Editing The Example "LD1" Program

When you double click on the "LD1" name the "Quick LD Program" window will
appear. To start programming our LD program, click on "Edit" from the main
menu bar, then click on "Insert Rung" as shown below. “Insert Rung” means to
insert a basic LD rung just above the current position.
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Or, you may just simply click on the "F2 (Contact On The Left)” icon, and the
following will appear within the Quick LD Program window.
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Click on the "F4 (Parallel Contact)" icon and you will add a parallel input contact

below the first input contact that was created.
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Click on the coil contact at the end of the LD rung and then click on the "F2

(Contact On The Left)" icon.
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A new normally open input contact to the left of the output coil now appears. Click
on the "Coil/Contact Type" icon to change the normally open contact to a normally

closed contact.
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Click on the "F7 (Block On The Right)" icon to add a function block (which will be
used for the timer) to the right of the normally closed contact.
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Double click anywhere inside of the new function block and the "Function Block"
assignment window appears. Select the "BLINK" type function block for the type
of timer we are using in our example program. To learn how the "BLINK" function
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operates you can click on the "Info" button for a detailed explanation of its
functionality.
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Now move your cursor to the output coil on the right side of the LD program. Click
on the "F5 (Coil) icon two times to add two additional outputs in parallel with the
first output.
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After adding the two additional outputs, move your cursor to the left of the timer
function block to where the word "CYCLE" is and double click at that position.
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Now we are ready to assign our program variables to each of the program
components. Place the cursor over the first normally open switch as shown
below then double click on the contact. A "Select Variable" window will now open.
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Using the same method as described above, now assign the rest of the program
variables to the contacts and coils in the example program. Lastly, remember to
click on the "Save" button to complete the programming of the example LD
program. Your program should now look like the below illustration.
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2.1.2: Connecting The I/O

The 1SaGRAF Workbench software program is an open programming system.
This allows the user to create an ISaGRAF program that can operate a large
number of different PLC controller systems. It is the responsibility of the PLC
hardware manufacturer to embed the 1SaGRAF "kernel" in their respective
controller for the ISaGRAF program to operate properly. The ICP DAS product
line of I-7188XG , I-7188EG & |-8417 / 8817 / 8437 / 8837 series of controllers
has the ISaGRAF kernel embedded, creating a powerful and flexible industrial
controller system.

Now that you have created the 1SaGRAF example program, now you must
connect the "LD1" example program to the I-7188XG / I-7188EG 1/O controller
system.

Click on the "I/O Connection" icon as shown in the below picture and the "I/O
Connection" window will appear as shown in the next illustration. In this example,
if you have a “X107” I/O expansion board (please refer to cataloge or section 1.7),
you should double click on the "0" slot for “X107”, however If you don’t have
“X1077, just double click on any slot for “xboo_i0” (simulate boolean 1/O), then
"Set Board/Equipment" window will appear. Select “Equipment” and double click
on “X107” or “xboo_io”.
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IMPORTANT NOTICE: Slot 0 is reserved for I/O expansion boards (please refer
to section 1.7) . You can use other slots for additional function.
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To connect the Input attributed variables to “X1077, click on “DI16” and then double
click on channel 1 on the right. Then select the name and click on “Connect”.
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To connect the Output attributed variables to “X107”, click on “DO7” and then
double click on channel 1 on the right. Then select the name and click on
“Connect”.

Once you have completed making the input I/O connections, remember to click
on the "SAVE" icon to save the I/O connections that have been created for the
example program.
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IMPORTANT NOTE: All of the Input and Output variables MUST be connected
through the 1/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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2.1.3: Compiling The Example LD Project

For ANY AND EVERY ISaGRAF program to work properly with any of the
[-7188XG , I-7188EG & 1-8417 /8817 /8437 / 8837 controller systems, itis the
responsibility of the programmer to properly select the correct "Compiler
Options". You MUST select the "ISA86M: TIC Code For Intel" option as
described below.

To begin the compilation process, first click on the "MAKE" option from the main
menu bar, and then click on "Compiler Options" as shown below.
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B Make sockestion 1o mth 2 @n
Bagr  enfy
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|

The "Compiler Options" window will now appear. Make sure to select the options
as shown below then press the "OK" button to complete the compiler option
selections.
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TIME TO COMPILE THE PROJECT!

Now that you have selected the proper compiler options, click on the "Make
Application Code" icon to compile the example LD project. If there are no
compiler errors detected during the compilation process, CONGRATULATIONS,
you have successfully created our example LD program.
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If errors are detected during the compilation process, just click on the
"CONTINUE" button to review the error messages. Return to the Project Editor
and correct the errors as outlined in the error message window.
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2.1.4: Simulating The LD Project

A powerful program-debugging feature of the ISaGRAF software program is the
ability to "SIMULATE" the program you have developed before loading it into the
I-7188XG / I-7188EG controller system.

After successfully compiling the example LD program, click on the "SIMULATE"
icon as shown below.
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When you click on the "Simulate" icon three windows will appear. The windows
are the "ISaGRAF Debugger", the "ISaGRAF Debug Programs", and the "I/O
Simulator" windows. If the I/O variable names you have created DO NOT appear
in the 1/0O simulator window, just click on the "Options" and "Variable Names"
selection and the variable names you have created will now appear next to each
of the 1/O’s in the simulator window.

In the "ISaGRAF Debug Program" window, double click on the "LD1" where the

cursor below is positioned. This will open up the ISaGRAF Quick LD Program
window and you can see the LD program you have created.
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Running The Simulation Program
When you double click on "LD1" in the "ISaGRAF Debug Programs" window, the
follow window should appear.
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IMPORTANT TIP

Note the colors of the 1/O in the following example above. "SW1" and "SW2" are
normally open switches that have not been energized so their color is blue, but
the "SHUT" is a normally closed switch and its color is red because it is energized
by default.
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To see the example LD program run in the simulator window, click on either the
"SW1" or "SW2" button in the "I/O Simulator" window.
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In the example above you see that "SW1" button has been turned on which allows
the logic (power flow) to go true for the example LD program. When either "SW1"
or "SW2" IS energized (their respective green buttons are pushed in the "I/O
Simulator" window), and the "SHUT" switch button IS NOT on (button 3 remains
off), this creates a true state for the logic to flow through the example LD circuit.
Now "OUT1", "OUT2", and "OUT3" will now turn on and off in one-second
intervals as defined by the "TMR1" variable.
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You can adjust the "TMR1" variable while the program is running. To accomplish
this, click on the "Dictionary" icon in the "ISaGRAF Quick LD Program" window
which will open the "ISaGRAF Global Variables" window as shown in the first two
pictures below.
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When the "ISaGRAF Global Variables" window opens, click on the "Timers" tab,
and then double click on the "TMR1" name, this will open the "Write Timer
Variable" window. Change the "Enter New Value:" from "t#1s" to t#500ms" and
click on the "Write" button.

Now when you click on either "SW1" or "SW2" button in the I/O simulator the
outputs will be turned on and off every 500 milliseconds (1/2 second) versus the
previous setting of every 1-second.

2.1.5: Downloading & Debugging The Example LD Project

The last step required to running the example LD program on the |-7188XG &
I-7188EG controller 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 the I-7188XG/I-7188EG controller.
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To begin this process, click on the "Link Setup" icon in the "ISaGRAF Programs"
window. When you click on the "Link Setup" icon, the following window will
appear.
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The "Target Slave Number" is the Node-ID address for the |I-7188XG / I-7188EG
controller system, Default NET-ID is 1, to change the NET-ID, please refer to
Section 1.3.1 . The "Communication Port" is the serial port connection on your
development PC, and this is normally either COM1 or COM2.

The communication parameters for the target controller MUST be set to the same
serial communication parameters for the development PC. For I-7188XG /
I-7188EG controllers (serial port communications), the default parameters for
COM1 port are:

Baudrate: 19200
Parity: none
Format: 8 bits, 1 stop
Flow control: none
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IMPORTANT NOTE

It may be necessary to change the COM port settings for the development PC.
Depending on which computer operating system you are using, you will need to
make sure that the COM port can properly communicate to the I-7188XG /
|-7188EG controller system.

DOWNLOADING THE EXAMPLE LD PROJECT

Before you can download the LD project to the I-7188XG / I-7188EG controller
system, you must first verify that your development PC and the |-7188XG /
I-7188EG controller system are communicating with each other. To verify proper
communication, click on the "Debug" icon in the "ISaGRAF Programs" window as
shown below.

=
File ™ake Project Tools Debug Options Help

B EHSE NED S X ok ok
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If the development PC and the I-7188XG / I-7188EG controller system are
communicating properly with each other, the following window displayed below
will appear (or if a program is already loaded in the |-7188XG / I-7188EG
controller system, the name of the project will be displayed with the word "Active"
following it.

If the message in the "ISaGRAF Debugger" says "Disconnected", it means that
the development PC and the |-7188XG / I-7188EG controller system have not
established communications with each other.

The most common causes for this problem is either the serial port cable not being
properly configured, or the development PC’s serial port communications DO
NOT match that of the I-7188XG / I-7188EG controller system.

You may have to either change the serial port communication settings for the

development PC (which may require changing a BIOS setting) or change the
"Serial Link Parameters" in the ISaGRAF program.
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If there is a program already loaded in the I-7188XG / I-7188EG controller system
you will need to stop that program before you can download the example LD
program. Click on the "STOP" icon as illustrated above to halt any applications
that may be running.

STARTING THE DOWNLOADING PROCESS
From the "ISaGRAF Debugger" window click on the "Download" icon, then click
on "ISA86M: TIC Code For Intel" from the "Download" window as shown below.

The example LD program will now start downloading to the I-7188XG / I-7188EG
controller system. A progress bar will appear in the "ISaGRAF Debugger"
window showing the program downloading progress.

I
Fle Cortral Took Optiors Help

GiHE= r M & BT

BEM

A3:39:37 U] application stopped

When the example LD program has successfully completed the downloading
process to the I-7188XG / I-7188EG controller system, the following two windows
will appear.
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(& 1ot —SIMPLILD Debopper =T
Fie Conbiol Took Opliors Help
@ikl e M D BT
HUN allowed=1 cafent=1
2123937 |0 application stopped

-10] x]
Fiz Project Tooks Options Hep

b HE @Hh

Blzgin IE"= i LD P

I.\.""

b/

Begit LD (Ladder Disgram)

BT = il arw=1

RUNNING THE EXAMPLE LD PROGRAM

You can observe the real time 1/O status from several ISaGRAF windows while
you are running the example LD program. One of the windows is the "I/O
Connections" window, which shows each of the inputs and outputs as assigned.
Click on the "I/O Connections" icon in the ISaGRAF Debugger window to open
the "I/O Connections" screen. Another VERY helpful window you can open is the
"Quick LD Program" window. From this window you can observe the LD program

being executed in real time.
- I5aGRAF - SIMPLELD - Debug - og =10l x|

File Project Tools Options Help

B EHB

Tt | 111

éj

Begin: Program

|Elegin: LCM  (Ladder Diagram)

In the window below, the "SW1" switch is pressed which is creating a true logic
state for the outputs to be turned on and off (blinked) at a one second interval.
The "Quick LD Program" window shows the entire ladder logic program in REAL
TIME and is an excellent diagnostic tool for development and troubleshooting.
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s [5alHAT - SIMPLELD - 10 connection =10 x|

illr:l ref = 11

= [0 & SWI=TRUE (" Swich 1 9
[ ] o SW2=FALSE (" Swich2 ")
[[Z7] = SHUT=FALSE (* Shubdewn (Emergency Slop Type) &
(4] -1 =FALSE

?
§
:

I

k:

b= pushdkey nw
= show3led e

E%EHMEHHMEHHHHHEHIIE 101 ]

Fle Edt Options Help
— b HE gz

" 3

BHLIT BLIMK LT

I l. I I} R |
| Sz | TR 2T
w15 1LYCLE | :

pos=ll

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 [-7188XG /
|-7188EG controller systems.

PRACTICE, PRACTICE, PRACTICE!

Now that you have successfully created and ran your first ISaGRAF program with
the 1-7188X / I-7188EG controller system, you should practice creating more
elaborate and powerful programs. Like any other computer development
environment, practice and experimentation is the key to understanding and
success, GOOD LUCK!
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2.2: A Simple Function Block Diagram (FBD) Program

2.3: A Simple Structured Text (ST) Program

2.4: A Simple Instruction List (IL) Program

2.5: A Simple Sequential Function Chart (SFC) Program

Note:

Please refer to “User's Manual Of 1-8417 / 8817 / 8437 / 8837 1SaGRAF
Embedded Controllers” for simple programs of FDB, ST, IL & SFC language, or
refer to “Napdos\ISaGRAF\8000\English_Manu\user_manu_|_ 8xx7.pdf”.
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Chapter 3: Establishing I/O Connections

Before you can operate an ISaGRAF program with the [-7188XG / I-7188EG
controller system, you must make sure that the I-7188XG / I-7188EG Library has
been installed. If you haven’t done so already, please refer to Section 1.2 ".

3.1: Linking I/O Boards To An ISaGRAF Project

The numbers on the left of the "I/O Connections" window indicate the slot number.
Slots O is only for I/O Expansion boards, such as X107, X304 & X507~X509
(refer to section 1.7). Slots 1 and above can be used for “I-7188xb” or "virtual" 1/0
boards such as the "bus7000" and "mbus" functions.

In the below example I/O connection we are using the I-7188EG controller
system that has the X107 expansion board installed and has connected to some
I-7000 modules(please refer to section 1.4 & chapter 6).

Slot 0: X107 expansion Board (6 digital inputs & 7 digital outputs)

Slot 2: bus7000 (for I-7000 & 1-87k remote I/O modules)

File Edit Tools Options Help
a B0l FX &)
III m X107 -
EIIEI D6 J-w-:I
Bm DO7 ne
(]
Bl = bus7000
[-] = remot o
Kl ~|

The second example is using the |-7188XG controller system has the the X107
expansion board installed, and the “I-7188xb” is the built-in one Ch. D/l and one
Ch. D/O inside the 1-7188XG controller.

Slot 0: X107 expansion Board (6 digital inputs & 7 digital outputs)

Slot 1: [-7188xb (built-in one Ch. D/l and one Ch. D/O inside the

I-7188XG)
wn [SaGRAF - 51 - /0 connection
File Edit Tools Options Help
& eBR2n t3 | FR 8
[0 ] em x107 i’
B = Db n&
E| = DOY e
n m i_7188xb
E| = DI n+
E| = D01 e
[2] =l
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3.1.1: Linking I/O Boards

The 1-7188XG / I-7188EG controller library defines two basic types of real 1/0
boards, "Boards" and "Equipments". The "Boards" selection is for I/O boards that
are "single type", meaning that all of the channels on that board are of a single
type and attribute. The "Equipments" selection is for 1/0O boards that are
"multi-type", which means boards that have multiple types (such as the “X107”
digital /0 expansion board that has 6 digital inputs and 7 digital outputs all on the
same board). To begin the linking 1/0O board process, double click on the slot that
you want to associate an I/O board to.

Elle Make BIOJect Iools Debunz  ©Options Help
B | E S O E Wi | | 2 E |
\

10 Conmeetion |——

{2 connection

Ii Elle Edlt Tools Options  Help

=REEE R R =

-

Select board/equipment

bus7000: I-7000 1Os on Com3 or COMA4 - oK I
fbus_m: € New > Set as Fbus Master —
fbus_s: €« New > Setas Fbus slave |

1I_7188xb: 1DI & 1DO for the 7188xB Cancel
i_8042: Isolated 16 CH.DI & 16 CH. DO
i_8054: Isolated 8 CH. DI & 8 CH. DO

i_8055:8 CH. DI & 8 CH. DO Holc
i_8063: Isolated 4 CH. DI & 4 CH. DO

i_87054: Isolated 8 CH. DI & 8 CH. DO

i_87055:8 CH. DI & 8 CH. DO Library

i_87063: Isolated 4 CH_ DI & 4 CH. DO
master: Set as Fbus Master <Old Ver.>

|- " Boards
mbus: Modbus master on COM3 or COMA

|Islave: Set as Fbus slave <Old Version> = Equipments
107- 6D & 700 for the /188XB/EX
x304: 1DA 3AD 4DO 4DI for 7188XB/EX

If you link an I/O board to an incorrect slot, first click on the slot number you wish
to correct, then just click on the "Clear Slot" icon to delete the connection. The
connection is now cleared, and now you can make a connection to the desired

slot location.
| = [SalRLAF - I4LD - 1/ 8 =100

Fie Edt Took Ophor:

mquﬂ"'ﬁ, =
il
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3.1.2: Linking Input & Output Board Variables

All of the input and output board "variables (or names)" must be linked
(connected) in the "I/O Connection" window. Click on the slot you wish to link the
variable to, then double click on the channel (or I/O point) number on the right
hand portion of the "I/O Connection" window. Lastly, choose the variable name
you wish to link to and then click on the "Connect" button.

IMPORTANT NOTE
Remember that before you can assign any input or output, you must FIRST
declare the variable in the "ISaGRAF Global Variables" window as shown below.

Edit Tools

File

Cp

Blofe|cxmd| «a

Booleans |Integers/Reals | Timers | Messages | FB instances | Defined words |
Addr. Comment
oooo

SWH
@0000 [input] (falzetrue)

Click once on slot 0, then double click on "1" on the right hand side of the
"ISaGRAF 1/0O Connection" window. With the "Connect I/0O Channel #1" window
now open, click on the "Connect" button to create the link between the variable
"SW1" and channel number 1 of the "X107"-“DI6” input.

wn [SaORAF - 51 - I connection

File Edit Tools Options Help
Bl egRen | 4¢3 FR| 8

[0 ] em x107 ﬂ vl ref = 7107A
. = DI6 N & E’M\
El = DO7 \ ,--*_._...t /o .. .I #1
EI OILNeCT LS CLIANNel &
% Channel: | | Close |
— Free: OFF
[4]
SW2
EI Connect |
Eree |
Next |
Previous I
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If you connect an input or an output variable to the wrong (or undesired) 1/O
location, double click on the 1/0O point you wish to remove. The "Connect I/O
Channel #x" will open then click on the "Free" button to remove that variable from
the 1/0O point.

51 - i connection
File Edit Tools Options Help
SHEEE R =
\Ilamlxw? 2| [ ref= F107FA
. = DIb o E & SW1
B = DOY o E o SW?
\II “ @ OFF
(2] [+] 4
[3] [5]
(4] [s ] .4
EI Connect [/0 u:::h:a.mel #4
Channel: |OFF Close |
Free:
Connect |
Free |
Next |
Previous |

When you click on the "Free" button you will see that the variable is removed from
the 1/0 point in the "ISaGRAF 1/0O Connection" window and the variable is placed
in the "Free" portion of the "Connect I/O Channel #x" window.
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3.2: Linking Analog Type I/0O Boards

The method to connect analog type I/O boards to the I-7188XG / |-7188EG
controller system is very similar to that of connecting digital I/O boards. You may
click on “Note” to see the A/D & D/A transfer table.

SaGRAF - 31 - [/0 connec

File Edit Tools Options Help
SHEEE R =

\ZI— bus7000: I-7000 10s on Com3 or COMA4 (= I

fbus_m: <« New > Set as Fbus Master

\II fbus_s: <« New > Set as Fbus slave
EI— i_7188xb: 1DI & 1DO for the 7188XB Cancel |

i_8042: Isolated 16 CH.DI & 16 CH. DO
i_8054: Isolated 8 CH. DI & 8 CH. DO
— !_3055: 8CH.DI& 8 CH.DO

_ |i_8063: Isolated 4 CH. DI & 4 CH. DO
i_87054: Isolated 8 CH. DI & 8 CH. DO

MNote

i_87055: 8 CH. DI & 8 CH. DO Library
i_87063: Isolated 4 CH. DI & 4 CH. DO

master: Set as Fbus Master <Old Yer.>  Boards
mbus: Modbus master on COM3 or COM4 o

slave: Set as Fbus slave <Old Version>» &~ Equipments
x107- 6DI & 7D0 for the 7188XB/EX ﬁ

Technical notes

PRSI - | [>304:1DA 3AD 4DO 4D for 7188XB/EX -
X304 : iI
4 ch. D/l : 3.5Y " 30V, hon-isolated

4 ch. D{O: 100mA, 30Y max. non-isolated
3 ch. AID (H-5V)
1 ch. DiA (H-5V)

Y T +hY
-32768 © 32767

BV 745V
- |
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Chapter 4: Linking To An HMI Program

This chapter details how to make data from the I-7188XG / I-7188EG controller
system available to Human Machine Interface (HMI) programs. This is a powerful
feature that allows customers to create their own custom HMI programs and link
them to the I-7188XG / I-7188EG controller system

After you realize the material described in section 4.1. Additionally there are
"touch screen" monitors provided by ICP DAS that support the "Modbus" protocaol,
and these touch screen monitors can also access data from an |-7188XG /
I-7188EG controller system. Please refer to Section 4.4 of “User Manual Of The
1-8417/8817/8437/8837 ISaGRAF Embedded Controllers”.

4.1. Declaring Variable Addresses For Network Access

To make data from an |-7188XG / I-7188EG controller system available to other
software programs or HMI devices, you must first declare the variable with a
"Network Address". The variable must be declared with a network address
number that is in the "Modbus" format. The valid network addresses for an
1-7188XG / I-7188EG controller system is from 1 to FFF in hexadecimal (1 ~
4095). Other software programs or HMI devices will access the [-7188XG /
I-7188EG controller information through these network addresses.

There are two methods available to declare a variable for network address
access. The first method is described below. Open an "ISaGRAF Programs"
windows and click on the "Dictionary” icon, then double click on the variable to
assign a network address number.
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- 15aGRAF - 5T_INTER - Programs ; =101 =

File Make Project Tools Debug Options Help
B[S oM >l m$% 2a2%
Beegin: =T Example Lizing Internal Variables |

%, ISaGRAF - ST_INTER - Global booleans ' =101 x|

File Edit Tools Options Help

[ ] @ooe | «xmd|x& Note:
Booleans | integersReats | Timers | Messages | FB instances | Defined words | The value displayed

Mame: Atirib. Aucdr. Comiment

[ingt] o000 Resl Input #1 here is alwa ys in

Fesl Input 22 hexadecimal.
D3 Real Input #3
ouT1 Real Output #1 4 /
x
Name: |01 | Network Address:
Comment: |// Real Input #1 _ - 7 1’.}‘1 |
Set Network Address
Attributes ———————— Iln This Data Field
" Intemal - orame |
& Input
True: |
" Output
I Conztant I™ set to tie at init
[~ Retain Previous I
Extended I

When you click on the "Store" button you will see that "ISaGRAF Global
Variables" window will now be updated with the new network address for the
variable.

% ISaGRAF - ST_INTER - Global booleans y o ] 4

File Edit Tools Options Help

@ 008 | “xEBd| g

Booleans l IntegersiReals | Timets | Messages | FB instances | Defined words
Mame dddr miment

D1
D2

b Network )
Address Is Now
SetTo "5"

LWLV ]

0 (* 0 Real Input 21 *)
0005 [input] (falsetrue)

The second method for assigning network addresses to variables requires that
you declare the variables BEFORE you assign them. This method allows you to
assign numerous network address variables before you link them to an ISaGRAF
program.
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D2

03 sl ingedl @3

ouTi St ol ot

ouT? Aemumber sddresses Rzl Outpud £3 -
ouT3 vl Oufyoud #3 |

When you click on "Modbus SCADA Addressing Map" (SCADA is an industrial
process control acronym that stands for "Supervisory Control And Data
Acquisition") the "Modbus SCADA Addressing Map" window will open.

Note that one of the variables (D1) is already assigned from our previous
network-addressing example. You will note that the other variables that are not
yet mapped are displayed in the lower portion under the "Variables (Not
Mapped)" portion of the "Modbus SCADA Addressing Map" window.

Fnidbiis SCADE addresting misp x|

fils Edt Options Help

[— N — ]
— N ]
[N ]
[TV ]

e = First Variable We
- ned In The First
nonoga ;l

L™ Bl I 31 7)
T ¢ Raad Oudpad 81 %)

OUT2 {* Real Cutpt £2) Declare Here
CUTI (" Real Outped &£307)
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To assign the other variable address click on an unassigned "Map Segment"
number, and then double click on the variable you want to assign to the address
and the variable will automatically assign itself to the "Map Segment".

Modbus SCADA addressingmap |

File Edt Options Help

~Map
Segment: | [0000..0FFF] -
0000 |(Reserned) ]
0001 -
0002
0003
0004

0005 (O (* 4 Real gt #1 )
D006 |02 (* Real input %2 *)

Eﬁ%%?IIIIIIIIIIIIIIII[§IIIIIIIIIIIIIIIIIIIIIII

0009
0004
oooB -

~¥ariables (not mapped]

Biooieans | Integers/Reals | Timers | Messages
S D3 (* Real Inpud 23 %)

CUTT {* Real Outpid 21 )
OUTZ (* Real Outpid #29)
OUTS (* Real Outpd £37)

For human’s thinking method, network address represented in hexadecimal
format is inconvenient and it increases the chance to make mistake. Therefore,
it's better to change it to be represented in decimal format. To do that is as below.

File Edit | Options Help

~Map —— __ Hexadecimal

= B
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011 -
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IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING

The Modbus network address definition scheme is sometimes different between
HMI devices and other software programs. The difference is typically that the
other programs may assign a network address number that is one (1) less than
that of the I-7188XG / I-7188EG controller system.

Known addressing disparities include "LabLink" and "Hitech" HMI software
programs and devices. If you are assigning a network address of "B"
(hexadecimal) of these products the I-7188XG / |-7188EG network address
should be set to "C". A network address of "2" should be associated with a
network address of "3" in the I-7188XG / I-7188EG controller system.

HMI or devices such as Iconics, Citech, Wizcon, Kepware’'s OPC server,
Intellution’s "iFix", Wonderware’s "Intouch", National Instruments "Labview", and
ICP DAS’s Touch 200, Touch 250, Touch 506, Touch 509 and Touch 510 do
have the exact same addressing scheme as the |-7188XG / I-7188EG controller
system.

ICP DAS has not been able to test every possible HMI software program or
hardware device that has Modbus addressing capability. If you are trying to
connect your HMI software program or hardware device with Modbus to an
I-7188XG / I-7188EG controller system, REMEMBER that you may have to offset
the Modus addressing by 1 between these products so they will properly
communicate with each other.

Developers who design and write their own software interface programs using
Microsoft’s Visual Basic or Visual C++ programming language should refer to
Chapter 5 of this manual for more information on how to interface the Modbus
protocol to these programming languages.

NOTE:

While talking to the I-7188XG, ONE Modbus frame cannot request more than 255
bits, and also cannot request more than 125 words. It should be divided into 2 or
more requests to achieve it. For I-7188EG, can not request more than 255 bits
and 122 words in one modbus frame.
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4.2:Read/Write Word, Long Word & Float through Modbus

Modbus protocol provides function 3 for reading multiple words while function 6
and 16 to write words. Please refer to Chapter 5 for more information about the
protocol.

The word defined in the Modbus protocol of I-7188XG / I-7188EG controllers is
like a signed short integer, which occupies 2 bytes and range from —32,768 (8000
in hexa.) to +32,767 (7FFF in hexa.). It is normally used to describe the behavior
of analog I/0O channels. For examples, the X304 I/O expansion board (please
refer to section 1.7)

The long word defined in the Modbus protocol of the I-7188XG / I-7188EG
controller is like a signed long integer, which occupies 4 bytes and range from
-2,147,483,648 (8000 0000 in hexa.) to +2,147,483,647 (7TFFF FFFF in hexa.). It
is normally used to describe the value of internal integer variables declared on
ISaGRAF workbench.

All integer variables declared on ISaGRAF are signed 32-bit format however the
integer variable, which assigned with a network address will only, occupies 1
word (2 bytes) in the Modbus transportation format. Since a long word occupies 2
words (4 bytes), to Read/Write long word through Modbus, the network address
assigned to the integer variable has to be followed as below.

-5 eals V1 is assigned to a network
File Edit Tools Options Help address “1”. If the network

8 00@ =xB4 & address “2” is not assigned to
: : any other variable, V1 will
Booleans |"13£IBTSJRB’3|3lTlmers|Messages|FB instances | Defined words | | | .
Atrib, Py T —" occupy a long word (4 bytes) in
[internal inteq|0001 the Modbus transportation
[internal integ|0003 formate.
[internaljinteg|0005 However if “2” is assigned to
[internalnteq 0007 one another variable, V1 will
linternalnteq 0008 only occupy one word (2 bytes)

in the Modbus transportation
formate.

In this example, V1, V2, V3,
V6, V7 and V8 will occupy 4

' ﬂ bytes however V4 and V5 only
: occupy 1 word (Lowest word)
in the Modbus transportation
formate.

[internal,integ|0009
[internal,integ (0006
[internal,integ (0000 -

vi
Vi
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To read long word value of V1 is to read 2 words by using modbus function 3
(please refer to section 5.1).

Modbus address 0000 is associate with network address 1

/Z\ / Read2words

>

Reqg: [Slv [03 (00 00 Y00 |02 |crcH|crcL

Ans: [Slv [03 04 (vH [vL){VvH VL |crcH|crcL

N

High word

Low word

To write long word to V1 is to write 2 words by using modbus function 16.

Req: |[slv[10[00 [00 |00 |02 |04 (vH |vC vl_zc croL

\v\ |

High
Low word
word

Ans: |slv{10 |00 |00 |00 |02 |crcH |crcL

To read / write float (4 bytes) is very similar to read / write long word. The
difference is the variable should be declared as “Real” type, and the next network
address No. should not be assigned to any other variable.

Integer/Real Variable
Name: |A1 | Network Address: |1 |
Comment: | |
Unit: | | Conversion: |(nune) j|
—Attributes ‘ Stare I
& Internal |(stﬁndard) d|

¢ Input Cancel |
 Output Next |

 Constant Initial value: ||] |
 Retain Previous |
Extended |
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Chapter 5: Modbus Protocol

The Modbus protocol is a powerful and flexible communications protocol that
allows numerous software programs and hardware devices to communicate with
each other. Any I-7188XG / I-7188EG variable that will be used to communicate
through the Modbus protocol MUST have a unique network address before it can
communicate through a Modbus link (please refer to section 4.1).

Please refer to Chapter 5 of “User's Manual Of The 1-8417/8817/847/8837
ISaGRAF Embedded Controllers”.
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Chapter 6: Linking I1-7000 & 1-87xx Modules

The I-7188XG / I-7188EG controller system provides the capability to integrate
with ICP DAS’s I-7000 and I-87xx (87K4 / 87K5 / 87K8 / 87K9) series modules.
This functionality to interface with these modules expands the capability of the
I-7188XG / I-7188EG controller series products.

You must first make sure that the I-7188XG / [-7188EG /O libraries have been
installed, please refer to Section 1.2 for the library installation procedure, and
refer to Section 1.4 for connection instructions between the I-7188XG / I-7188EG
controller system to the I-7000 and |-87xx series modules.

6.1: Configuring The I-7000 & I-87xx Modules

To begin configuration of the [-7000 and |-87xx series modules to the I-7188XG /
I-7188EG controller system, use the "7000 Utility" program to set up the 1-7000
and I-87xx modules.

E DAOPro TO00) LRy
3 s NCESTI
= Golmaufry * [ StorageTools TF Uninstal 7000 Utiky
4= Hardcore Visual Basic b = The Sleuthhound! Pro 3.2 L4
=) HTML Help ‘Workshop b= Total VB Tools ]
= ImpulseStudio 3.0 b= Turbo Setup Pro L4
= ISaGRAF 3.4 P S Turbo-PMAC Setup L
) Jasc Software =) Us00 MM *
= Logitech MouseWars k|[=) ukraEdt *
) Matrkon 0PC * |5 VBLoge VBOpC *
S| MCSD Training kL) VersonStamper L
= Microangeio *E WebFerret *
) Microcim ¢ | Window Washer *
= Moolte » S e »
= Mcrosoft NET Framework SOK v [ wiRar ¥
= Microsoft Denveloper Network b= windip »
=) Microsofit Cffice Tools b= WS_FTP Pro L4
=) Microsoft Press *|[}] Acrcbat Resder 5.0
) Microsoft Visusd Studio 6.0 v B Crystal Reports
i Microsoft Web Publishing * |55 Direct-LinQ Cable
) Morpheus PR orchessiz
2 MSON HelpDesk Sampds b4 Image Expert
= Nl &% InstalShiekd for Microsoft Visual C++ 6
= NetZera Internat ¥ & Inbemet Explorer
= Hews Visio Drawing v T wel uvisionz
= Morton Antivinus Corporate Edition v BE marikon OPC Explorer
2 NT Service Tookit v [B] macrosoft acesss
= opozz v 8 Macrosoft ActiveSyre
=) PEWINIIPRO v |[E Meerossit Exesl
SRstart || 51 & 3 @[3 placewars snspshot Pug-In k] macrosoft outiock

Once you have selected the "7000 Utility" program, the "7000 Utility" window will
open.
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i 7000 Utility . (ol x|
File CoOMPort Search Run Terminal Help
Searching for I-7000/8000 Modules...
el@lel [r] O
I odule | Addr I Baudrate l Alarmn I Checkzum | D ezcription
4| | >l
—=earching Status:
COk Part: ICDM 2 Address: iEIEI[dec:] iEIfhE)d Baud Rate: |95|:||:|
|
| 114519 PM

The "7000 Utility" will attempt to link to any [-7000 and I-87xx modules.

IMPORTANT NOTES Regarding I-7000 & I-87xx Modules

One I-7188XG / I-7188EG controller can link up to a maximum of 64 1-7000 and
I-87xx modules. It is recommended though that you do not link more than 24
modules to a single I-7188XG / I-7188EG controller system. Each 1-7000 and
[-87xx module MUST have it's own unique address to properly link to an
[-7188XG / I-7188EG controller system. Make sure to set the "Checksum™
to disabled, and make sure that all of the I-7000 and I-87xx modules are set
to the same baud rate as the I-7188XG / I-7188EG controller system.

If you need assistance on changing the baud rate or checksum of I-7000 & I-87K
modules, please refer to the "Change Baud Rate & Checksum" section in the
"Getting Started With 1-7000 Series Modules". You can find all of the
documentation on the CD provided with your I-7000 series module from ICP DAS
in a file titled "getstart.pdf".

The 1-7000 and [-87xx "Analog Input" type modules MUST have their data
format setto "2's Complement". This includes the I-7013, 1-7017, 1-7018, I-7033,
I-87017, and 1-87018 analog input modules.

The 1-7000 and I-87xx "Analog Output" type modules MUST have their data
format set to "Engineer Unit". This includes the |-7021, 1-7022, I-7024 and
1-87024 analog output modules.
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6.2: Opening The "Bus7000" Function

To create a link between the [-7188XG / I-7188EG controller system and an
I-7000 and I-87xx module, you need to connect the "Bus7000" function through
the "ISaGRAF 1/0O Connection" window. The "Bus7000" function is considered a
"virtual board", and must be selected from the "Equipments" section of the

"Select Board/Equipment" window.

The "Bus7000" MUST be connected to slot number 1 or higher on the "ISaGRAF
I/O Connection" window (since slot 0 is used to connect to I/O expansion boards).
Only one "Bus7000" can be linked to one [-7188XG / I-7188EG controller
system! If you attempt to connect more than one "Bus7000" to an I-7188XG /

I-7188EG controller system, it will not work.

v 1SAGRAF - TEST - 10 com =100 =]

Fle Edt Took Opbors Help
@ eEpa ¢ FE S

=

belect bosrd ‘egoipment

i_80%5: & CH. D& B CH. 2O

EIREHEEEERE

slawe: Set as Fieldbus slave

Vg SORNN B- 7000 N0 E @ oincd of CNIM A
fous_mc < Mew > Set az Fieldbus Master g
fows_s: < Hew * St as Fieldbus slave

i B042: lsolabed 16 CH.DI & 16 CH. DO
Bl lsolated B LH, DIE HIDH, D0

i_B0ED: |solated 4 CH. DI & 4 CH. DD
i_B7054: Isolsted 8 CH. Dl & @ CH. DD
i 87055 ACH. DI & B CH. DD

[:E |_BFGE Dzolaled 4 0H D0 & & CH, DI Library
mazlar Sel az Fieldbur Mad e

mibuas: Modbus mastes on COM3 oo COMA ™ Boasds
gama_sn: Analog A0z los simulation LAY | = E quipments
ghao_sn: Hodlaan 1/0E b smsalalon [:}

wmeg_in. BMezzage 1/ for simulation

In the example provided, set the slot below number 9 to "Bus7000: Remote".

s 15aGRAF - TEST - 1/ comnection

Fis Edt Took Options Hep

a eBRe 0 FX @l

=100 x|

Zl am) ref = 4

= sas comm_port = 3

::;'-1‘:.:1““; E;"w - com_haud = 19200

:Hiﬂl“ Set wur host walchdag = 0

(4] - aiar walchdog timer = 1

(5]

(7]

(= | = bus7000 _ Click On "Remeate” Te Set

= IMmLI af

B = remot The BusTODD Co leat

m g Properties
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Don’t need to care the "com_port" parameter. Whatever you set, the I-7188XG /
I-7188EG controller system always communicate with the 1-7000 / I-87xx module
through Com2.

The "com_baud" parameter defines the baud rate that the I-7188XG / I-7188EG
will communicate with the [-7000 / I-87xx module. The possible values are 2400,
4800, 9600, 19200, 38400, 57600, and 115200. You must make sure that the
I-7188XG / I-7188EG controller system and the 1-7000 / [-87xx modules are all set
to the same "com_baud" value.

The "host_watchdog" parameter enables or disables the watchdog function for
the 1-7000 and |-87xx module. Setting the "host watchdog" parameter to a
non-zero value will enable the "host_watchdog" feature.

The "watchdog timer" parameter defines the amount of time before a
"host_watchdog" will occur. The value for the "watchdog_timer" is defined in a
hexadecimal value with the units defined in 0.1-second increments. For
example, if the "watchdog_timer" is set to a value of 1E, the "watchdog_timer" is
set for 3 seconds. If the "watchdog timer" value is set to 2A, the
"watchdog_timer" is set for 4.2 seconds.

If the host watchdog feature is active and the watchdog timer is exceeded on the
I-7188XG / I[-7188EG controller system (it means the connection is break
between the I-7188XG / I-7188EG controller and [-7000 / 1-87xx modules), the
I-7000 / 1-87xx modules will go to a "safe" predetermined value.

There is an analog input channel available on the "Bus7000: Remote" virtual

board. This analog input channel will return a value equal to the currently set
baud rate.
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6.3: Programming an I-7000 Module

To link any I-7000 and |-87xx module to the |-7188XG / I-7188EG controller
system, the "Bus7000" module MUST be opened first. Once the "Bus7000" is
opened, the "l_7xxx" / “I-87xx” function block can now be programmed and you
can access all of the 1/0 channels available from that function block, and that data
can now be used in a LD program.

NOTE:
You can declare all variables which connect to the I-7xxx / 1-87xx function block
as “Internal® attribution.

Example 1. Programming An I-7050D Module

1_7050D COM
e vl |
Address of || _— ADR_ 311_4101 \
I-7050D Bol_ BR[DI2 :
Connect well will

Bo2. BIRLFDIOS return TRUE.

O3_ B4 DI04

X O4_ BIS| DI

8 D/O channels of
[-7050D. Can declared
as “Internal” attribute.

05 BI5\HDIOB
7 D/l channels of

I-7050D. Can be
declared as “Internal”
attribute.

EI7_[DI07

Example 3: Programming An I-7017 Module
The Data Format Used must be: 2's Complement

17017 COM
———en o i
15HADR. NIL_FAI
NI2_[HAI2 If connect well
Address of ’
NI3_falz return TRUE
that I-7017
N4 |-A14
NIS_|-AIS
The 8 A/l channels of
NI6_[-Al6 I-7017. Can be declared
NI7_|al? as “Internal” attribute.
Mg ba18
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For additional information regarding any 1-7000 and [-87xx module, click on the
function block and press the "F1" key for an on-line description with "Technical
Notes" for the selected function block.

5i# ISaGRAF - TEST:TEST - Quick LD Program F e IEllil
File Edit Tools ©ptions Help

DR X2R B | <Bd B aasi &

Fo: 401 F3:iHE F: Tl | FE:4H | FE:{HE F7: 963 Fa: 150 | 1 |

"
i_87024 U
——en I |
QC{R Click On FB, Then
ADR_ = FCIick On The "F1"
T Key For Function
M1_ Information

Parameters - 'i_87024"

il X

[00 |+ BN
N1_
N2_
N3_
N4_

i_ 87024

Technical notes ___! } x|
|j| |i_B?I]24:4 CH. analog output _'J|

i 87024 ﬂ

connect to extension modules i-87024 to COM3}/4 of I-8>0<7 controller

channel : 4 analog output

reaaraax BET 87024 to "ENGINEER UNIT" by 7000 utility

call:
ADR_ : integer address of i-87024 [17255] , must be a constant valu
N1_"N4_ :integer 4 analog output value
Ad
4| | »

User’'s Manual : |-7188XG / [-7188EG, 2002, V1.0 78



Chapter 7: Controller To Controller Data Exchange

The I-7188EG, 1-8437 & 1-8837 controller support Ebus. Ebus is a software
mechanism which allows controllers to access data to each other through the
ethernet port.

This section will be available in the future. The file name will be
“Ebus_| 8xx7.pdf” and will be found at
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english manu/
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Chapter 8: Linking Modbus RTU & Other Devices

The |-7188XG / I-7188EG can interface with the Modbus RTU Serial or other
Modbus devices. You must first make sure that the 1-7188XG / I-7188EG 1/0
Libraries have been installed. Please refer to Section 1.2 for the library file
installation instructions and Section 1.5 for the connection interface between the
I-7188XG / I-7188EG controller system to Modbus RTU and other Modbus
devices.

8.1. Configuring As A Modbus Device

To begin configuring an I-7188XG / I-7188EG controller system to interface with a
Modbus device, you must first configure the 1ISaGRAF program by linking the
"Mbus" function to the ISaGRAF project. Open the "ISaGRAF I/O Connections"
window and double click on a slot number higher than 0 and the "Select
Board/Equipments" window will open. From the "Library", click on the
"Equipments"” choice, and then click on the "Mbus: Modbus Master On COM2 Or
COMB3" selection, and then click on the "OK" to complete the installation.

IMPORTANT NOTE:
Only ONE "Mbus" complex equipment function can be linked to ONE |-7188XG /
|-7188EG controller system.

wn ISaGRAF - TEST - 1/0 conn ol x|
File Edit Tools Options Help

2B eBR20 48 KR &
sclectboard/cqupment x
bus7000: 1-7000 10z on Com3 or COM4
fbus_m: < Mew > Set as Fieldbus Master

fbus_sz: < New > 5Set as Fieldbus slave

1_8042: Isolated 16 CH.DI & 16 CH. DO Cancel l
i_B8054: Isolated 8 CH. DI £ 8 CH. DD
1. 8055 8CH. DI &8 CH. DO Mote l
i_B063: Isolated 4 CH. DI & 4 CH. DD

i_87054: lsolated 8 CH. DI & 8 CH. DO

i_87055: 8CH. DI &8 CH. DD
i_87063: Isolated 4 CH. DI & 4 CH. DO i~ Library

maszter: Set az Fieldbus Master { |
mbuz: Modbus master on COM3 or COM4 i Board

slave: Set az Fieldbus slave k | i [
xana_io: Analog 1/0s for simulation {* Equipments
xboo_io: Boolean 1/0s for simulation !

¥mzg_io: Meszage |/0z for simulation (i

"Mbus: com_port" Parameter
The "Mbus: com_port" parameter sets the same baud rate that the 1-7188XG /
I-7188EG controller system and all Modbus devices will communicate at. ALL

H-EREReRSEs

i
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devices MUST be set to the same baud rate setting. The default setting for the
"Mbus: com_port" parameter is 19200.
wn ISaGRAF - TEST - I/0 connection O] x|
File Edit Tools Cptions Help

B B2 0 FR S

mear| baud = 19200
maun] char = 8
nuan| parity = 0
stop_bit=1
/]

EHHHHBHHHB

.

Click On "Com_Port"
L Configure Settings

®=
g

o

=]

3

s

=)

3

10

"Mbus: port_no" Parameter

The "Mbus: port_no" parameter defines which COM port the Modbus devices will
communicate with the [-7188XG / I-7188EG controller system. The "Mbus:
port_no" parameter can be set to either a value of "2" (COM2) or "3" (COM3).

"Mbus: baud" Parameter

The "Mbus: baud" parameter defines what the communications baud rate setting
will be. The "Mbus: baud" can be set to 2400, 4800, 9600, 19200, 38400, 57600
or 115200 baud rate. The default baud rate value is 19200 for the [-7188XG /
I-7188EG controller system. All controllers on the same Modbus MUST be set to
the same baud rate.

"Mbus: parity" Parameter

The "Mbus: parity" parameter defines what the communications parity setting will
be. Setting the "Mbus: parity" parameter to a value of "0" sets the parity to "none",
a value of "1" sets the parity to "even", and a value of "2" sets the parity to odd.

"Mbus: stop bit" Parameter

The "Mbus: stop bit" parameter defines the number of stop bits will be used in
the Modbus communications. If the "Mbus: stop bit" parameter is set to "1", this
equals 1 stop bit, and a value of "2" equals 2 stop bits.
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8.2: Programming A Modbus Device

To access data from a Modbus device you must first make sure the "Mbus" library
function has been installed. If you haven’t installed the "Mbus" library, refer to
Section 8.1 on how to install the "Mbus" library function. Once the "Mbus" library
function has been installed, you can program to pass data through the Modbus
protocol between |-7188XG / I-7188EG controller and Modbus devices.

The following function blocks can be used to pass data through the Modbus
protocol in an LD program.

Mbus b r Reads 8 bits (booleans) from modbus devices.
Mbus b w Writes 1 to 4 bits to modbus devices.

Mbus n_r Reads 8 words (short integers) from modbus devices.
Mbus n w Writes 1 to 4 words to modbus devices.

NOTE:
The maximum number of each "Mbus_x_x" function block that can be used with
one |I-7188XG / I-7188EG controller system is 64.

Modbus Example Function #1: "Mbus_b r"

The following example the "Mbus_b_r" function block is reading five (5) bits from
a slave Modbus device with a NET ID address of 1, with the Modbus address
starting from 1. In this example the results of "B1" contains the value of the
Modbus address 1, "B2" equals the value of Modbus address 2, etc. "B5" equals
the value of the Modbus address 5.

[ , ,

1{SLAVE. B1_|B1
16#1{ADDR_  B2_{ B2
Ba_{83
Bd_{B4
E5_{B3
Bé_
B7_
o
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Modbus Example Function #2: "Mbus_b_w"

The following example of the "Mbus_b_w" function block is writing one (1) bit to a
slave Modbus device with a NET ID address of 1. The "Mbus_b_w" function will
only write this one bit when the "ACTION_" line is true. In the example below the
resulting value of "B1" is written to the Modbus address 16#1001 (or 4097) of that
Modbus device when the "ACTION_" line is true.

The value of "Stat1" is connected to the output coil and if the operation is
successful "Stat1" will be true, otherwise the value of "Stat1" will be false.

METTE_B_W stat]
En &) > |

14SLAVE.
1681001 ADDE,_
1 NUBL_W _
act]- ACTION_
Bi14B1_
false H_
fal=—B3_

falee{ B4

If the “ACTION_” input keeps at the status of TRUE, it will continue to write this
"B1" many times to that Modbus device until it is reset to FALSE. If you just want
to write one time, you can write a LD program similar as the following. The MO is
declared as an internal Boolean variable.

actl 0

MBUS B W stat]
——en o]

1-{SLAVE_
4097 4DDER,_
1-rum_w_
MO ACTION
Bl-{B1_
false—{B2_

false—{B3_

falze— B
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Modbus Example Function #3: "Mbus_n_r"

The following example the "Mbus_n_r" function block is reading eight (8) words
from a slave Modbus device with a NET ID address of 2 (the Modbus addressing
starts from 1). In this example the results of "A1" contains the value of the
Modbus address 1, "A2" equals the value of Modbus address 2, etc., through "A8"
which equals the value of the Modbus address 8.

The value of "Stat1" is connected to the output coil and if the operation is
successful "Stat1" will be true, otherwise the value of "Stat1" will be false.

statl
Enmus.w.l}} ] .

HBLAVE. N1_fal
IERI{ATDE . N2
3

M4_

4
=4
i
Ni_ps
=418
=
AR

Modbus Example Function #4: "Mbus _n_w"

The following example of the "Mbus_n_w" function block is writing three (3) words
to a slave Modbus device with a NET ID address of 1, and the Modbus address is
starting from 16#201. The "Mbus_n_w" function will only write when the
"ACTION_"line is true. In this example when the "ACT1" line is True, the value of
A1 will be written to the value of Modbus address 16#201 of that Modbus device,
the value of A2 will be written to the value of Modbus address 16#202, and A3 will
be written to the value of Modbus address 16#203.

The value of "Stat1" is connected to the output coil and if the operation is
successful "Stat1" will be true, otherwise the value of "Stat1" will be false.
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MBUE_N_W statl
&n L 3

14SLAVE.
1601 ADDE,_
A NUW_W_
act]- ACTION_
AlJHL_
AN
A5 13

OHLk4

If the “ACTION_” input keeps at the status of TRUE, it will continue to write these
"A1" through "A3" many times to that Modbus device until it is reset to FALSE. If
you just want to write one time, you can write a LD program similar as the
following. The MO is declared as an internal Boolean variable.

actl 0

MBUS H W stat]
S 11 Q 1

1-{SLAVE_
513-|ADDR_
WU W
MO ACTION
INE
s2-n2
s3-H3

014
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Chapter 9: Commonly Used 1SaGRAF Utilities

This section details some useful ISaGRAF utilities.

Please refer to Chapter 9 of “Use’s Manual Of The 1-8417/8817/8437/8837
ISaGRAF Embedded Controllers”
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Chapter 10: The Retained Variable And Data Backup

10.1: The Retained Variable

For some real applications, data has to be retained when the power is dead, and
these data should be restored to its last value when the power is coming up again.
1-7188XG / I-7188EG controllers provide battery backup memories to fit such kind
of applications. The battery used can provide the energy to keep the retained
variables alive last for some years. It also can provide the energy for the
Real-Time-Clock.

A maxinum of six integers (signed 32-bit) and sixteen Booleans can be
retained. To enable the retained function, click on “Retain” for each associated
variable.

== [ZaGRAF - 5A - Frograms
File Make Progct Tocls Debng Options Help
BlESEDEn & X m|2zs|

% [SaGRAF - SA - Global integers/teals
File Edit Teecls ©Options Help

_— B o0e| -=<md &

—

Booleans Integers/Reals ]Timers | Messages | FB instances | Defined words |
Attrib. Addr. Comment

[internal,integ 0000

Integer/Feal Variable

Name: NUM1 | MNetwork Address: | |
Comment: | |
Unit: | | Conversion: |(nune) j|
—Afttributes ————————————— Format | Ctore I
+ Internal & Integer |(standard) j|

Input " Real Cancel |
" Qutput Next |

¢ Constant Initial value: ||] | _
¥ Retain Previous |
Extended |
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10.2: Data Backup To The EEPROM

Data can be stored into the EEPROM. The value will be always hold even the
power is dead unless the value is updated. The EEPROM of I-7188XG /
I-7188EG controller can be read freely however can be written only about to
100,000 times.

To read a value from the EEPROM, the following functions can be used.

EEP B R Reads one boolean

EEP BY R Reads one byte

EEP_ WD R Reads one word (2 bytes, signed)
EEP_ N R Reads one integer (4 bytes, signed)

To write a value to the EEPROM, should remove the protection of the EEPROM
first and then write operation is possible. The following functions can be used.

EEP_EN Removes the protection of EEPROM

EEP_PR Set the protection of EEPROM

EEP_B W Writes a boolean, up to 256 booleans can be stored.

EEP_BY_W Writes one byte, up to 1,512 bytes can be stored.

EEP_WD_W Writes one word (2 bytes, signed), up to 756 words can be stored.
EEP_N_W Writes one integer (4 bytes, signed),up to 378 integers can be stored.

Bytes, words and integers will be stored to the same memory area in the
EEPROM. Be careful to arrange their address before using the above write
functions. There are total 1,512 bytes in this EEPROM memory area. The
addressing No. of bytes is range from 1 to 1,512, while words is 1 to 756, and
integers is 1 to 378. The following No. will use the same memory address in the
EEPROM.

Byte 4n-3, 4n-2, 4n-1, 4n (*n=1,2,...378 %)
Word 2n-1, 2n
Inteaer n

When using the write functions, the EEPROM will be damaged if the write
operation is more than 100,000 times. For example, the following program is
dangerous since the EEPROM will be written once per cycle (normally, the cycle
is about 1 to 40 ms depends on the application) .

(* ST program, Val is declared as an integer, TEMP is declared as a boolean *)
TEMP :=eep_n_w(1, Val); (*dangerous *)
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However the following program is safe if Val is not changed frequently.

(* ST program, Val, Old_Val declared as integers, TEMP declared as a
boolean *)
IF Val <> Old_Val THEN
TEMP :=eep_n_w(1, Val);
Old_Val := Val;
END _IF;

Each read / write operation on the EEPROM will consume a lot of CPU time of
I-7188XG / I-7188EG controller system. The following approximate time is for
each function being called.

EEP_EN ~0.08 ms EEP_PR ~0.08 ms
EEP_B R ~ 0.8 ms EEP_ B W ~6 ms
EEP_BY_R ~ 0.8 ms EEP_BY W ~6 ms
EEP_WD_R ~1.5ms EEP_WD_W ~12ms
EEP_N_R ~2.9ms EEP_N_W ~ 23 ms

Recommend to read values from the EEPROM at one time when the |I-7188XG /
I-7188EG is powered up, and then updated the associated address in the
EEPROM when the value is changed.
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Chapter 11: 1SaGRAF Programming Examples

The ISaGRAF programming examples are installed on the same CD-ROM as the
1-7188X / I-7188EG 1/O library that you receive with the controller. You will find
the programming example files in the “\Napdos\ISaGRAF\7188XG\Demo\” or
“\Napdos\ISaGRAF\7188EG\Demo\” sub-directory on the CD-ROM.

When you install the ISaGRAF programming example for the [-7188X / |I-7188EG
controller system it is recommended that you create an "ISaGRAF Project Group"
to install the demo program files into.

L:ﬁ{ﬁISaGRAF - Project Management F = |EI|5]
File Edit Project Tools Options  Help
BE DEMN S| ¢ 0 = fsmes | ¥
bottlef Flov Chart: Simulstion of betf 05 me s -]
demo dema with Quick LD programming |
rfarray demanstatres array management functions
Project groups e '_ 5[
Default cizavwind vapl Select I
Samples  chizawind smp
Mew group
Cloge
New project group E __ il
Enter name
—
Hame: ‘ for demo —
Location:  |C:ASAWINT project group Cancel |
Sub-dir.: |Demu | Browse |
Path: c:hizawin1iDemo

To install the demo programs into the project you have created open the
"ISaGRAF Project Management" window to select "Tools" from the menu bar,
then select the "Archive" option and then click on "Projects".
A 1SaGRAF - Project Management =10 x|
Fie Edt Prokst | Took Optons  Help

hottlef

En demo Imipart IL program O BITaTang

En rianray T TS FThy et Tunchions

ribars jemnonsirales graphic bra Graphs

en ribool demon=irab=s SFC bookan scthons j
Reference : Af Tmr FB i
Authar G international =
Date of creation & 95294 -
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When you click on the "Projects" selection the "Archive Projects" window will
open. Click on the "Browse" button to select the drive and the sub-directory
where the demo files are located (\Napdos\ISaGRAF\7188XG\Demo\ on the
CD-ROM) .

Aechive - Projects =
‘Woikhench FAuckive
dama_01 & Baichk
deman_IF =
s 03
tﬂ_" Hezlm |
dhemen_ 0%
demo_I5 Cluoe |
deimen_0F
ra—
g~ Help |
farchire location 2=
Fils nsms: Fridery: mn
[backup o edeskiopiHbedT 1 deme -
i Carsl B tm
=] |
= DoCUME=1 Changes te 8
B 50T drlve that _ﬁw
= DESETIR has the |
Select the £ HEbT1 Demao files
sagxx T Dem

To install all of the Demo files, click on the "demo01" file, then press and hold
down the "Shift" key, continue to hold down the "Shift" key and use your mouse to
scroll down to last file in the "Archive" window. Click on the last file name from the
demo file location and that will select the entire group of demo files. Lastly, click
on the "Restore" button in the "Archive Projects" window and all of the demo files
will be installed into the sub-directory you have created.

Archive - Projects il x|
Workhanch i
il it ke

demi_ 16
demo_17
wemik_ 01
weiik 02
weotk_Ph

Archive locstion

ADTNOREE = 13S0 T TVIRESE TOPW- B 1 Bromee |
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Appendix A: Function & Function Blocks For The
I-7188XG / 1-7188EG

Appendix A.1. Standard ISaGRAF Function Blocks

The following details the standard ISaGRAF function blocks that that can be
programmed with the |-7188XG / I-7188EG controller system however labeled
with “*” is not supported.

& (AND)

/

+
<
<=
<>

=1 (XOR)
>

>=

>=1 (OR)
1 gain
ABS
ACOS
ANA

*ARREAD

*ARWRITE
ASCII
ASIN
ATAN
AVERAGE
BLINK
BOO

CAT
CHAR
CMP

COS

CTD

CTU

CTUD
*DAY_TIME
DELETE
DERIVATE

AND_MASK EXPT
*ARCREATE *F_CLOSE

*F_EOF

*F_ROPEN
F_TRIG
*F_WOPEN
*FA_READ
*FA_WRITE
FIND
*FM_READ
*FM_WRITE
HYSTER
INSERT
INTEGRAL
LEFT
LIM_ALRM
LIMIT

LOG

MAX

MID

MIN

MLEN
MOD

MSG
MUX4
MUX8

Neg
NOT_MASK
ODD
*OPERATE
OR_MASK
POW

R TRIG
RAND
REAL
REPLACE
RIGHT
ROL

ROR

RS

SEL

SEMA

SHL

SHR
SIG_GEN
SIN

SQRT

SR
STACKINT
*SYSTEM
TAN

TMR

TOF

TON

TP

TRUNC
XOR_MASK

Please refer to the "ISaGRAF User’'s Guide" for more details regarding the
"Standard Operators, Function Blocks & Functions" available from the
ISaGRAF Workbench program.
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Appendix A.2: Adding New Function Blocks To ISaGRAF

To add or update functions or function blocks for the 1ISaGRAF Workbench

program, click on the Windows "Start" menu, select "Programs",

select

"ISaGRAF 3.4", then click on "Libraries" to begin installing or updating ISaGRAF

functions or function blocks.

PR 1] T TR ]
£ pock
S e Softase * B Dsgross
(o Lo i R e, |
= Matrkon GRT B projcts
=) MCSD Traning R peaibe
) Meroangeo * F Reprt
) Mroom =) Wandow 'wea]
B MareiDE H S v
S Mrosoft WET Pramesork 08 b varriR
=) Miroscft Gevelopsr Hebaorh k| =) windp
b =) Mreeslt Offics Tock B = wE b
7 Macroselt Press * [ soche
=) Moot visul Shudko 6.0 *|EE crpsts
4 = Mraslt Web Publshing v e Caect-lng o
=] Morphss L] I Fohass 1.2
=) MEDM HelpDask Sarpis ¥ | rnage Eourt
= MCE1 ¥ S el |
7 MetZeno et vl e el
| P sk Do #| B pstoveonz
S Nerbon iting Comearnshs Cabion *BE Mastrkon 0R]
[ =) nr sarvics Tooka: + [B rercssit and

When you click on "Libraries" the "ISaGRAF Libraries" window will open. To add
a new function block or function select "Tools" from the menu bar and then click

on "Archive".
0l x]
o Gt Toch Ogtors 6 Giigyerenen
| € function biccks - lect the type of
O configurations — functien block, ﬂ
O GOk xpdpnents

O boards
urlionE
urchon blocks
- tunchons

5 JAD

i T4 =2 I5aGRAF - Libraries

D 70404 [ SR

i_ 70144
|_7016d

T utility

to remiofe 10 modules i-F033 or

COMIM of Fxo? controller

=101x|

[c wre mh e &
| T013d Standard note Format

Chanmels 3 &/D

sk SET 7033 to "2 Complement™ by

B modules 7033 or
iFT0E3d with COMIA of -8 T controller
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Click on the file name you want to "Archive" and then click "Browse" button to
select the sub-directory to where (CD_ROM\Napdos\ISaGRAF\ARK)) you want
to archive the function block library to.

Archive - T function blecks EI

i_rinaSelect ﬂlﬂﬂﬂﬂlﬂ fldadd
L'r"-'ﬂ block to be | ﬁﬁ:
. mz.!m&__._.l FO53d
i P33 =| | roEnd *| ™ Compress

Anchive looalicn

CADDCUME = 1ASCOT TADESETOPYCFDAS™ q

Archive Bocathan

Fiba nama Fuolders:
m o vscothvdesk loplicpdas™1
Cancal
I[ =t -
= DOCLRE ™7 [TTr—.
= S0anT Q

= DESETOP

Select location to g~ [ Read
archive function * e g it
blockts. | 2

Lit =s of bype: Ciwers:

I z] [uw. 5

Select the new function block in the "Archive" window that you want to add, and
then click on the "Restore" button. When you click on the "Restore" button the
function block will be added to the ISaGRAF Workbench window.

Archive - C function blocks ) x|
Workbench Archive
cbhzample - i_fm7 - Back
crc_16 = i 7018 ackup |
email 17021
fbus_b_r | |i_7022 Restore N |
fbus_b_w i 7024
fbus_n_r i 7033 Gl |
fbus_n_w i_7041d T
i 7011d i F042d
i 7012d i_7043d Help |
i_7013d i_7044d
i_7014d i_7050d
i_7016d i_7052d
i_F017 i_7053d
1 7018 ¥ i_7060d | [ Compress
—Archive location
CADOCUME~1ASCOTTADESKTOPAMCPDAS Browsze |
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Appendix A.3. 7-Segment LED Reference Table

The following table provides the reference definitions for programming the 7 LED
indicators on the I-7188XG / I-7188EG controller system.

LED?
LED3

-
0[0[2707T0

7T

LEDS

LED2 LED4

LED 6: Setto TRUE to display ":" (colon):
LED 7: Setto TRUE to display "." (period above LED 4)

Display Table: LED 1 Through LED 5

Displayed Given |Displaye Given |Displaye Given
Char. Value d Value d Value
Char. Char.
0 0 4, 20 r 40
1 1 5. 21 L 41
2 2 6. 22 n 42
3 3 7. 23 y 43
4 4 8. 24 U 44
5 5 9. 25 P 45
6 6 A. 26 o] 46
7 7 b. 27 r. 47
8 8 C. 28 n. 48
9 9 d. 29 y. 49
A 10 E. 30 h. 50
b 11 F. 31 L. 51
C 12 3 32 U. 52
d 13 33 P. 53
E 14 B 34 0. 54
F 15 _ 35 - 55
0. 16 H 36 . 56
1. 17 h 37 . 57
2. 18 H. 38 r Others
3. 19 39
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Appendix A.4. Function Blocks For The I-7188XG/7188EG

The following function blocks have been developed specifically for the I-7188XG /
I-7188EG controller system.

ARRAY_R
L array r
Description:
Function Read one byte from a byte array RILI_
TADE._ DATA T

Arguments:

NUM_  integer array ID to be operated, valid range values from 1 to

24
ADR _ integer address in the array where the byte is to be stored,

valid range values from 1 to 256
DATA _  integer the byte value returned

* There are 24 byte arrays that can be used.
* Each array can store up to 256 bytes.

Example:

i %;P): W5 L 16H1) - Save 4 hexadecimal

)

TMP = ARRAY W (5. 2 1682 - // values of 41, 42, 43,
)
)

TMP = ARRAY W5 3, 16837 - 44 to address 1 to 4 of
TMP = ARRAY W (5,4, 16844 ) ; No. 5 array. TMP is
End_acticn ; declared as a boolean.

COMOFEN (3, 19200 8,01 );

Read 4 bytes from

7 | [Action (P L —"] address 1 to 4 of
H FOR i =1 TO 4 DO 4/ array No. 5 and write
TMF = COMWRITE(3, ARRAY R (5 i) them to COM3
EWD_FOE ; e )
End action : ii is declared as an

integer variable

i

Goto step 2 after 1 sec
TR = THls; to write to COM3
again.

(%)
A
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ARRAY W

Description:
Function

Arguments:
NUM _

ADR_

DATA_

Q_

integer
integer
integer

boolean

Save one byte to a byte array

DATA Qr

array ID to be operated, valid range values from 1 to
24

address in the array where the byte is to be stored,
valid range values from 1 to 256

the byte value to be saved to, valid range values from
0 to 255.

if OK. return TRUE, else return FALSE

* There are 24 byte arrays that can be used.
* Each array can store up to 256 bytes.

Example: Refer to the “ARRAY_R” example.

ARY N_R

Description:
Function

Arguments:

NUM_
ADR_

DATA_

Read one integer (signed 32-bit) from an integer array

integer
integer

integer

ary n T
NTURL

ADE. DATA [

array ID to be operated, valid range values from 1 to 6
address in the array where the integer is to be stored,
valid range values from 1 to 256

the integer value returned

* There are 6 integer arrays that can be used.
* Each array can store up to 256 integers.

Example: Refer to the “ARRAY_R” example
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ARY_ N W
- - ay n w
Description: UL
Function Save one integer to an integer array 14DR_
Arguments: [DATA o
NUM_  integer array ID to be operated, valid range values from 1 to 6
ADR _ integer address in the array where the integer is to be stored,
valid range values from 1 to 256
DATA_  integer the integer value to be saved to.
Q_ boolean if OK. return TRUE, else return FALSE
* There are 6 integer arrays that can be used.
* Each array can store up to 256 integers.
Example: Refer to the “ARRAY_R” example.
BIT_WD bit_wd
“B1_
Description: B2
Function Convert 16 boolean values to a word value B3
Arguments: :2:‘
Bl ~B16_ boolean the 16 boolean values to be converted Tos
VAL_ integer  the word value after the conversion 7
For ex. If B1_and B2_ are TRUE and |{;
others are all FALSE, VAL_ will be 3. 1Bo_
If only B4 _is TRUE and others are all |p10_
FALSE, VAL_ will be 8 PRI
B12_
B13_
B4
TB15_
B8 VAL
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COMARY R

comary_r
Description: PORT
Function Read all of the ready data of a COM PORT to a byte array -
ARY N NUM [
Argument:
PORT _ integer port ID, 2:COM2, 3:COMS3, ..., 8:COMS8
ARY_NO_ integer Byte array ID (1-24) which is used to store the read
bytes
NUM integer  return the number of bytes been read
COMARY_W comary_w
Description: EELIE
Function Write a byte array to a COM PORT ARY _M
U Qr
Argument:
PORT _ integer port ID, 2:.COM2, 3:COMS3, ..., 8:COMS8
ARY_NO_ integer Byte array ID (1-24) which is to write
NUM_ integer the number of bytes starting from the first address in
the byte array to write
Q_ boolean OK. return TRUE
COMCLEAR
o comclear
Description: . H s
Function Clear receiving buffer of a COM PORT
Argument:
PORT_ integer port ID, 2:COM2, 3:COM3, ..., 8:COM8
Q_ boolean OK. return TRUE
COMCLOSE
o comclose
Description:
Function Close COM PORT L’ORT Qr
Argument:
PORT_ integer port ID, 2:COMZ2, 3:COM3, ..., 8:COM38
Q_ boolean OK. return TRUE
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COMOPEN
comopen
Description: PORT_
Function Open COM port TBATD
TCHAR_
Argument: TPART_
PORT_ integer port ID, 2:COM2, 3:COM3, ..., derop ot

8:COM8
BAUD_ integer baud rate, can be 2400,4800, 9600, 19200, 38400,
57600, 115200

CHAR_ integer character size, can be 7 or 8
PARI_  integer parity, can be 0: none, 1: even, 2: odd
STOP_ integer stop bit, can be 1 or 2
Q_ boolean OK. return TRUE
Note:

* After COM port is opeded, function “COMREAD” , “COMWRITE ¢,
“COMSTR_W” |, “COMCLEAR” , “COMREADY”, can be called to read, write,
and test data values.

* Recommended for use in SFC program.

Example:
Please refer to Chapter11: Demo01, Demo02 & Demo03.

1 Open COM3, baud rate is 19200.
/ The return is TRUE if open OK.

COMOPEN (3, 19200, 8,0.1); ¥
1 Write one byte (16#35) to

7 Aion (7. | COM3
H TMF = COMWERITE ( 3, 15#35),‘/
End_articn ;
Close COM3
COMCIOSE (30 ;
2
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COMREAD

Description: comread
Function Read one byte from a COM port “PORT DATA [
Argument:

PORT_ integer port ID, 2:COM2, 3:COM3, ..., 8:COM8

Q_ integer the data returned
Note:

* Call COMREADY to test data coming or not . If there is data, COMREAD can be used
to read the data. If no data comimg, do not call COMREAD or COM port will block.

COMREADY

Description: comready
Function Test a COM port for data 1PORT Qr

Argument:
PORT_ integer port ID, 2:COM2, 3:COM3, ..., 8:COM38
Q_ boolean If there is data coming, return TRUE. Else, return
FALSE.
Note:

* This function should be called to test data coming or not . If there is data, COMREAD
can be used to read the data. If no data comimg, do not call COMREAD, or COM port
will block.

Example:
1
H Open COM3, baud is 19200.
COMOPEN ( 3, 19200, 8, 0, 1f;/
——
Test is there datas coming
2 / from COM3
COMREADY (3 ) ; -
2 Read one byte from
COM3
3 Action (F ) e
H WAL =COMEEAD (3 )
End_action ;
RE goto step 2 to prepare
) e to read another byte
2
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COMSTR_W

comstr w
Description: -~ B
Function Write one string to a COM port -
. of
Argument:

PORT_ integer port ID, 2:COM2, 3:COM3, ..., 8:COM8
STR_ Message the string to be written (max length is 255).
Q_ boolean OKk. return TRUE, else return FALSE.

Example:

COMOPEN (41920008, 001) - SW1 and TMP are declared
1 as boolean variables

To test this example, turns
— | SW1to TRUE

W al
2
3 Actien (P « Write ‘Hello’ to COM4
A TMF = COMSTE_Wid, Hello') ;
End_artion ;
TW1 = fale ; «—1 Turn to FALSE to write another string
k
2
COMWRITE comwrite
TPORT_
Description: TDATA QT
Function Write one byte to a COM port
Argument:

PORT_ integer port ID, 2:COM2, 3:COM3, ..., 8:COM38
DATA_ integer the byte to be written, valid range values from 0 ~ 255.
Q_ boolean OKk. return TRUE, else return FALSE.
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CRC_16

Description:
Function Block

Argument:
NUM_

ADR_
SIZE_
CR H_
CR L_

integer

Calculate checksum - CRC-16 JADE._

to 24

integer
integer
integer
integer

* There are 24 byte arrays that can be used.
* Each array can store up to 256 bytes.

Example:

UL

BLZE

cre 16

CR_H
CRL [

byte array ID to be operated, valid range values from 1

starting address in the array which is to be calculated
the number of bytes to be calculated
the returned high byte of the CRC-16 after calculation.
the returned low byte of the CRC-16 after calculation.

TMP is declared as a boolean. ii, CR_H_ and CR_L_ as integers, CRC16_1 is
declared as FB instance of type — CRC_16.

1

H TMF = ARRAY

Action (F )

=

TMFP = AREAY

TMF = AREAY _

TMF = ARRAY
End_artion ;

= =

{2,
{2,
(2,
(2,

=

31681 ;
416827 ;
5, 168437 ;
fi, 16844 ) ;

JE—

Save 4 hexadecimal
values of 41, 42, 43,
44 to address 3 to 6 of
No. 5 array.

COMOFEM (5, 19200, 8,017 ;

t\\_\‘l

Action (F )

H FOE 1 :=3TOd DO
TMF = COMWRITE(3, ARRAY R (51));

END_FOR ;
CRCI6 1(5, 3,47,

End_action ;

TMP = COMWRITE( 3, CRC16_1.CR_
TMP = COMWRITE( 3, CRC16_1.CR_

————

d

) H_ ¥
Lo,

[eh]

) k.ul

a3t = Tl ;

Read 4 bytes from
address 3 to 6 of array
No. 5 and write them to
COM3.

Then call CRC16_1 to
calculate the checksum
starting form address 3
of No. 5 array, total 4
bytes been calculated.
Write high and low byte
of this checksum to
COM3.
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EEP_ B R

Description:
Function

Argument:

ADR_

Q_

integer

boolean

eep b r

read a boolean value from the EEPROM TADE QT

address in the EEPROM where the boolean value is
stored, valid range values from 1 to 256
the boolean value returned

* Read operation of the EEPROM can be used freely without to remove the

protection.

* Be careful to use EEP_B W, EEP_BY W, EEP_WD_W and EEP_N_W, the
EEPROM can only to be written up to 100,000 times.

EEP_ B W

Description:
Function

Arguments:

ADRES _ integer

DATA
Q_

Boolean
Boolean

eep b w
TADR_
DATA Q_f

write a boolean value to the EEPROM

address in the EEPROM where the boolean value is to
be written to, valid range values from 1 to 256

the boolean value to be written to

Ok. return TRUE.

* To write to the EEPROM, the protection must be removed in advance
* Be careful to use EEP_B W, EEP_BY W, EEP WD W and EEP_N W,
EEPROM can only to be written up to 100,000 times.
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EEP_BY_R

eep by r
Description: 4D QI
Function read a byte (8-bit integer) value from the EEPROM
Argument:

ADR _ integer address in the EEPROM where the byte value is
stored, valid range values from 1 to 1512
Q_ integer the byte value returned (0~255)

* If you are using this function with the EEP_WD R, EEP_WD_W, EEP_N_R,
and EEP_N_W functions simultaneously, you must be careful to arrange the
ADR __ because they all occupy the same memory area. For example, ADR_2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_ WD R and the same address of ADR 5, 6, 7, and 8 of
EEP_BY_R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.

EEP_BY_W eep_by w

L TADE_
Description: | |
Function write a byte (8-bit integer) value to the EEPROM DATA, Q
Arguments:

ADR _ integer address in the EEPROM where the byte value is to be
written to, valid range values from 1 to 1512

DATA _  integer the byte value to be written to, valid range values from
0 to 255.
Q_ Boolean OKk. return TRUE.

* If you are using this function with the EEP_WD_ R, EEP_WD_W, EEP_N_R,
and EEP_N_W functions simultaneously, you must be careful to arrange the
ADR _because they all occupy the same memory area. For example, ADR 2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_ WD R and the same address of ADR 5, 6, 7, and 8 of
EEP_BY_R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

*The EEP_B W, EEP_BY W, EEP_WD W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.
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EEP_EN

Description: cep_en
Function Remove the EEPROM write protection QT
Argument:

Q_ Boolean Ok: return TRUE, Fail: return FALSE

* BEFORE writing to the EEPROM, the EEPROM write protection must be turned
off.

*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.

EEP_N R
Description: eEeEp N 1
Function read an 32-bit integer value from the EEPROM ] L

ADE, Q
Argument:

ADR_ integer address in the EEPROM where the 32-bit integer
value is stored, valid range values from 1 to 378
Q_ integer the 32-bit integer value returned

* If you are using this function with the EEP_WD_R, EEP_WD_W, EEP_BY_R,
and EEP_BY_ W functions simultaneously, you must be careful to arrange the
ADR __ because they all occupy the same memory area. For example, ADR_2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_ WD R and the same address of ADR 5, 6, 7, and 8 of
EEP_BY_R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.
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EEP_N_ W

— EEP NI W
Description: - =
Function write a 32-bit integer value to the EEPROM TADE_

TDATA QT
Arguments:

ADR_ integer address in the EEPROM where the 32-bit integer
value is to be written to, valid range values from 1 to

378
DATA_ integer the 32-bit integer value to be written to
Q_ Boolean Ok. return TRUE.

* If you are using this function with the EEP_WD_ R, EEP_WD W, EEP_BY_R,
and EEP_BY_W functions simultaneously, you must be careful to arrange the
ADR __ because they all occupy the same memory area. For example, ADR_2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_WD R and the same address of ADR_5, 6, 7, and 8 of
EEP_BY_ R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.

EEP_PR
Description: PPt
Function Set the EEPROM write protection Qr
Argument:

Q_ Boolean Ok: return TRUE, Fail: return FALSE

* After writing to an EEPROM, it is better to turned off the write protection.
*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.
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EEP_WD R

Description: eep_wd 1
Function read aword (16-bit integer) value from the EEPROM 1ADER, QI
Argument:

ADR _ integer address in the EEPROM where the word value is
stored, valid range value from 1 to 756
Q_ integer the word value returned (-32768 ~ +32767)

* If you are using this function with the EEP_N R, EEP_N W, EEP_BY_ R, and
EEP_BY_W functions simultaneously, you must be careful to arrange the ADR _
because they all occupy the same memory area. For example, ADR 2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_ WD R and the same address of ADR 5, 6, 7, and 8 of
EEP_BY_R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

EEP_WD W eep_ wd w
1ADE._

Description: {DATA o f

Function write aword (16-bit integer) value to the EEPROM

Arguments:

ADR _ integer address in the EEPROM where the word value is to be
written to, valid range values from 1 to 756

DATA_ integer the word value to be written to, range from -32768 to
+32767.
Q_ Boolean Ok. return TRUE.

* If you are using this function with the EEP_N R, EEP_N W, EEP_BY_ R, and
EEP_BY_W functions simultaneously, you must be careful to arrange the ADR _
because they all occupy the same memory area. For example, ADR 2 of
EEP_N_R occupies 4 bytes, and it uses the same memory area as ADR_3 and
ADR 4 of EEP_WD R and the same address of ADR_5, 6, 7, and 8 of
EEP_BY_R.

* Read operation of the EEPROM will work without removing the EEPROM
protection.

*The EEP_B_W, EEP_BY W, EEP_WD_W and EEP_N_W functions should not
be used to write to the EEPROM more than 100,000 times.
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INP1OLED

input an decimal integer from the S_MMI

When "TRUE", Process & Display

Value To

-RUN

|

N

U=

Initial Value Displayed On S-MMI, Joi_

Minimum Value Is "0", maximum is

99999

-Li_

Number Of Digits To Display, Valid 1%'-

Range From 1 To 5

inp10led

When Rising From "FALSE" To "TRUE", Add 1 To The

Currently Displayed Digit

When Rising From "FALSE" To "TRUE", Subtract 1

From The Currently Displayed Digit

When Rising From "FALSE" To "TRUE", Shift Left 1
Position From Currently Displayed Digit
When Rising From "FALSE" To "TRUE", Shift Right 1
Position From Currently Displayed Digit

The Displayed Integer Value After Operation

i

D01_

L1_

Description:
Function
Arguments:
RUN Boolean
VAL_|_ Integer
NUM_  Integer
Ul Boolean
D1 Boolean
L1 Boolean
R1 Boolean
VAL_O_ integer
Example:
[ TRUE
[ 100
| 4
[ uu
[ DD
[ LL
[ FALSE

e e e

inp10led

RUN_
AL _|_

N _

R1_

A

ST equivalence:

A := INP10LED(TRUE,100,4,UU,DD,LL,FALSE);
(* A is declared as an integer variable *)

(* UU,DD,LL are declared as boolean variables, can be linked to
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INP16LED npléled
RN _
Description:
Function input an hexadecimal integer from the S_MMI 741
WU _
Arguments:
RUN_  Boolean  When "TRUE", Process & Display T'-
Value To S-MMI D1_
VAL _|_ Integer Initial Value Displayed On S-MMI, |,
Minimum Value Is "0", maximum is |
16#FFFF B aeg
NUM_  Integer Number Of Digits To Display, Valid
Range From 1 To 5
Ul _ Boolean When Rising From "FALSE" To "TRUE", Add 1 To The
Currently Displayed Digit
D1 Boolean When Rising From "FALSE" To "TRUE", Subtract 1
From The Currently Displayed Digit
L1 Boolean When Rising From "FALSE" To "TRUE", Shift Left 1
Position From Currently Displayed Digit
R1 Boolean When Rising From "FALSE" To "TRUE", Shift Right 1
Position From Currently Displayed Digit
VAL_O_ integer The Displayed Integer Value After Operation
Example:
inp16led
[ TRUE o
[ 16#2F04 s
[ 5 ]—NLIM
| UU -
[ FALSE o
[ LL -
[ FALSE —F vat_of—] A )

ST equivalence:
A := INP16LED(TRUE,16#2F04,4,UU,FALSE,LL,FALSE);

(* Ais declared as an integer variable *)

(* UU,LL are declared as boolean variables, can be linked to
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LONG_WD

Description: long wd
Function block Convert one integer to two words Lo ©

TLong HT
Arguments:

LONG_ integer the 32-bit integer to be converted

LO_ integer the low word value after the coversion, valid from -32768
to +32767
HI_ integer the high word value after the conversion, valid from
-32768 to +32767
MBUS_B_R mbus_b r
Description: Qr
Function block Read 8 bits (booleans) from the Mdobus device B1 I
Use Modbus function code ---- 1 B2 [
Arguments: B3_|
SLAVE_ integer slave No. of the Modbus device, B4_[
valid range from 1 to 255 B5
ADDR_  integer  the starting Modbus address to read BB_‘
Q_ boolean Ok. return TRUE, else | | ml
return FALSE SIS ST
B1 ~ B8 boolean the 8 boolean values that have been | ADDR__ B8 |
read

Note: The total number of “MBUS_B_R” blocks that can be used in  one
ISaGRAF project is up to 64.

Example: Refer to Chapter 8.
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MBUS B W

Description: mbus—b—w
Function block write 1 to 4 bits (booleans) to the Mdobus device 1SLAVE
Use Modbus function code 5 when NUM_W =1 | 4appR_
Use Modbus function code 15 when NUM_W = | 4, ;10\
2to 4 d
ACTIO
Arguments: 1B1_
SLAVE_ integer slave No. of the Modbus device, valid | |5,
range from 1 to 255 ‘BS_
ADDR _ integer  the starting Modbus address to write -
NUM_W_ integer the number of bits to write, valid | B4 Qf

range from 1 to 4
ACTION_  boolean Set true to write, set FALSE to do nothing
B1 ~B4_ boolean bits to write
Q_ boolean Ok. return TRUE, else return FALSE

Note: The total number of “MBUS_B_W” blocks that can be used in one ISaGRAF
project is up to 64.

Example: Refer to Chapter 8.

MBUS_N_R mbus_n_r
Description: Qr
Function block  Read 8 words (16-bit integer) from the Mdobus device N1_[
Use Modbus function code ---- 3 N2_[
Arguments: N3_|
SLAVE_ integer slave No. of the Modbus device, valid N4_[
range from 1 to 255 N5_|
ADDR _ integer  the starting Modbus address to read NG |
Q_ It;'cg\ol_lgaEn Ok. return TRUE, else return | | SLAVE N7_|
N1 _~N8_ integer the 8 word values thathave beenread, | HDDR__N8 [

valid range values from 0 to 65535
Note:The total number of “MBUS_N R” blocks that can be used in one
ISaGRAF project is up to 64.

Example: Refer to Chapter 8.

User's Manual : 1-7188XG / I-7188EG, 2002, V1.0 112



MBUS_N_W

Description:

Function block write 1 to 4 words (booleans) to the Mdobus device
Use Modbus function code 6 when NUM_W =1
Use Modbus function code 16 when NUM_W =2
to 4

Arguments:

SLAVE _ integer

ADDR_ integer
NUM_W_ integer

ACTION_ boolean
N1 ~ N4_ integer
Q_ boolean

slave No. of the Modbus device, valid
range from 1 to 255
the starting Modbus address to write

mbus_n_w

SLAVE
ADDR_
NUM_ W
ACTIO
N1_
N2_

N3_
N4

ar

the number of words to write, valid range values

from 1to 4

Set true to write, set FALSE to do nothing

words to write
Ok. return TRUE, else return FALSE

Note:The total number of “MBUS_N_ W” blocks that can be used in one
ISaGRAF project is up to 64.

Example:

Refer to Chapter 8.

PID_AL

Example:

Please refer to Chapter 11: Demo18 &
“PID_AL.Complex PID algorithm implementation.htm” at
CD_ROM\napdos\isagraf\8000\english_manu\
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SET_LED set_led
Description: -
Function Displays A Message To The S-MMI FSH_
Arguments: derk.
RUN Boolean Set To "TRUE" To Display Lent
Message -
FLASH_ Integer Set each digit To "1" To Flash |LEDZ_
each Message. JLED3_
Example: Set To 11 (0000011) L ape
Means The 6" & 7" Display -
Positions Will Flash. Set To TLED--
100001 (0100001) Means The 2™ i&ps_
& 7™ Display Positions Will Flash e 9
CLK Timer Amount Of Time For Display To —
Flash
LED1 Integer Value Of Position Display #1
LED2_ Integer Value Of Position Display #2
LED3 Integer Value Of Position Display #3
LED4 Integer Value Of Position Display #4
LEDS Integer Value Of Position Display #5
LEDG6 Integer Value Of Position Display #6
LED7_ Integer Value Of Position Display #7
* Refer to section A.3 to see the display char. of LED1 ~ LEDS5, LEDG, LED?.
Example:
set led
[ TRUE —frun
[ 1000110 s
[ t#500ms F—feu
[ 1 ]—LEI:H
[ 2 ]—LEDE
[ 3 ]—LEDS
[ 4 ]—LED4
[ 5 ]—LEDﬁ
[ TRUE e
[ TRUE F—feor of—| OUT1
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SYSDAT R

sysdat r
Description:
Function block Read system year, month, day and date in YY_
Arguments: MM_
YY_ Integer Year Returned (Example: DD_
2002, 2003, 2010, Etc.) WW
MM _ Integer Month Returned
(1 = Jan., 3 =March, 10 =October, Etc.)
DD_ Integer Day Returned, Valid Range From 1 To 31
WW_  Integer Date Returned
(1 = Monday, 4 = Thursday, 7 = Sunday, Etc.)
Example:

Y1, M1, D1 and W1 are declared as integer variables.

SYSDAT_R
I en eno |
YY_[-Y
MM _ {411
DD_[-D1
WY
ST equivalence:
DAT_RA1(); (* call DAT_R1 ¥)
Y1 :=DAT_R1.YY_; (* get year *)
M1 := DAT_R1.MM__; (* get month *)
D1 :=DAT_R1.DD_; (* get day *)
W1 := DAT_R1.WW__; (* get date *)

(* DAT_R1 is declared as FB instance with typed - SYSDAT_R ¥)
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SYSDAT W

- sysdat_w
Description:
Function block Set system year, month and day 1IN_
Arguments: TYy_
IN_ Boolean Set System Date When Rising MM
From "FALSE" To "TRUE" _DD_ al
YY_  Integer Year To Write
(Example: 2002, 2003, 2010, Etc.)
MM_  Integer Month To Write (1=Jan.,3=March,10=0October, Etc.)
DD_ Integer Day Returned, Valid Range From 1 To 31
Q_ Boolean If "OK", Returns "TRUE"
Example:

SWH1 is declared as a boolean variable. Y1, M1, D1 are declared as integer
variables.

STEDAT W
I 11 IN_ Qo |

YA

P 1AM _

D100

St equivalence:
DAT_W1(SW1, Y1, M1, D1);  (* call DAT_W1 ¥)
OUT1 := DAT _W1.Q_; (* get return value *)
(* DAT_W1 is declared as a FB instance with type - SYSDAT_W *)
(* OUT1 as a boolean variable *)
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SYSTIM_R

HH_f
MM_[
SS |

systim_r

Description:
Function block Read system hour, minute and second
Arguments:

HH_ Integer Hour Returned (Valid Range From 0 To 23)

MM_  Integer Minute Returned (Valid Range From 0 To 59)

SS_ Integer Second Returned (Valid Range From 0 To 59)
Example:

H1, M1 and S1 are declared as integer variables.

SYSTIM_R

en eno i

HH_

MM_

S5

ST equivalence:
(* TIM_R1 is declared as FB instance with type - SYSTIM_R *)

SYSTIM_W

Description:

Function block

Arguments:
IN_

YY

MM _
DD _

Q_

TIM_R1();
H1:=TIM_R1.HH_;
M1:=TIM_R1.MM_;
S1:=TIM_R1.SS_;

(* Call TIM_R1 ¥)
(* get hour *)
(* get minute )
(* get second *)

systim_w
IN_
Set system hour, minute and second THH_
MM_
Boolean Set System Date When Rising 1ss ot
From "FALSE" To "TRUE"
Integer Year To Write
(Example: 2002, 2003, 2010, Etc.)
Integer Month To Write (1=Jan.,3=March,10=0ctober, Etc.)
Integer Day Returned, Valid Range From 1 To 31
Boolean If "OK", Returns "TRUE"
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TWIN_LED

Description:

Function

Arguments:
RUN_  boolean
V1 _  integer
V2_  integer
VAL_ integer
CLK__ timer
Q_ boolean

VAL_HEX

Description:

Function

Arguments:
VAL_ integer
DIGIT_ integer
HEX_ message

Example:

show a 2 screen values to the S-MMI

to show if TRUE
value displayed on the 2 digits on left of 1st
screen, 0 ~ 99

twin_led
RN
V1
V2
VAL
1CLE QT

value displayed on the 2 digits on right of 1st screen, 0 ~ 99
value displayed on the 2nd screen, -99999 ~ 99999

the blinking period of these 2 screens
always TRUE

Convert an integer to a fixed-length hexa-message

val_hex(100,3)

val_hex(192,4)

val_hex(4589,2)

val_hex(4589,9)

val_hex(-2,8)

the value to be converted

val hex
VAL

DIGIT  HEX

number of digits of HEX_, valid values are 1 ~ 8.
Given others will do no conversion and force HEX to'

' (empty message)
the hex-message after conversion

—--> '064'

—> '00CO'

-—-> 'ED' ("11ED', DIGIT_ is 2, force '11' trucated)
-—> "' (DIGIT_> 8, output'")

> 'FFFFFFFE'
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VAL10LED

Description: vall0led
Function disply an decimal integer on the S-MMI RUN
Arguments: {FeH
RUN _ Boolean if TRUE, display it derk
FLASH_ Boolean if TRUE, flash it -
CLK_  Timer the flashing period el er
VAL_|_ Integer the integer to be displayed
Range from -9999 to +99999
Q_ Boolean always returns TRUE -
Example:
val10led
| TRUE J—run
[ TRUE }—frussn
| t#500ms e
[ 9875 o o—] OUT1
VAL16LED
Description: vall6led
Function display an hexadecimal integer on S-MMI RUN_
Arguments: trsm
RUN_ Boolean if TRUE, display it )
FLASH_ Boolean if TRUE, flash it -
CLK_ Timer the flashing period Al Q
VAL _|_ integer the value to be displayed
Valid range from 16#0 to 16#FFFFF
Q_ Boolean always return TRUE
Example:
val16led
| TRUE L
| TRUE | ———
[ t#500ms e
[ 16#A20E6 | —fwu of—] OUT1
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WD_BIT wd_bit
o ENO
Description: BLT
Function block Convert aword value to 16 boolean values B2 [
B3
Arguments: B4_[
VAL _ integer the word to be converted. BS_|
ENO boolean no usage, don’t care about it. B6_[
Bl ~B16_boolean the 16 boolean values after converted BT
Forex. If VAL _is 4, B3_ will be TRUE el
and others will be FALSE. el
If VAL is 3, B1_ and B2_ will be il
TRUE and others will be FALSE. Bi2 |
B13 [
Bl4 [
Bl5 [
WAL Blg [
WD_LONG
Description: wd_long
Function Convert two words to one long integer Lo
Arguments: = Long [
Lo integer Low word (only the lowest 16-bit is used)
Hi integer High word (only the lowest 16-bit is used)
Long_ integer the 32-bit integer composed by Lo and Hi_ word
Example:
Lo Hi_ ---> Long_
-32768 (8000) -1 (FFFF) -->  -32768 (FFFF 8000)
-1 (FFFF) -1 (FFFF) ---> -1 (FFFF FFFF)
-32768 (8000) 0 (0000) --->  +32768 (0000 8000)
100 (0064) 4103 (1007) ---> + 268 894 308 (1007 0064)
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Appendix B: Setting The IP, Mask & Gateway
Address of The I-7188EG Controller

This document describe the proper way to set the IP address, address mask
and gateway address of the |I-7188EG controller.

dhkkhkkhhhhhhhhhhdhhhhhrhhrhhhhhhhhhhdhdhhdrhhrhhrhhrhhrhhhhhddhddrrhrrhrrrsx

EACH |-7188EG USES TCP/IP PORT NO. 502 TO TALK TO THE HMI
AND ISAGRAF WORKBENCH. A MAX. NUMBER OF 5 PCS CAN TALK TO THE
I-7188EG THROUGH MODBUS TCP/IP PROTOCOL.

dhkkhkkhhhhhhhhhhhhhhhhhhhrhhhhhhhhdhdhdrhdrhhrhhrhhdrhhrhhhhdhdddddrhrrhrhrsx

1. Create a file folder named "7188" in your hard drive.
For example, "c:\7188".

For Dos, Windows 95 & Windows 98 Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188x.exe, 7188x.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188x.exe" in your hard drive. A "7188x" screen
will appear.

For Windows NT, Windows 2000 & Windows XP Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188xw.exe, 7188xw.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

4. Link from COM1 or COM2 of your PC to COM1 of the I-7188EG
controller by a RS232 cable.

5. Power off the I-7188EG controller, connect pin "INIT*" to
"GND", and then power it up.

6. If the connection is Ok, messages will appear on the
7188x screen.

7188ex>
7. Type "ip" to see the current IP address of the I-7188EG.
7188ex> ip
IP=192.168.255.255
7188ex>

8. Type "setip xxx.xxx.xxx.xxx" to set to a new IP address.

7188ex> setip 192.168.1.200
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Set IP=192.168.1.200
[ReadBack]IP=192.168.1.200
7188ex>

9. Type "mask" to see the current address mask of the I-7188EG.

7188ex> mask
MASK=255.255.0.0
7188ex>

10.Type "setmask xxx.xxx.xxx.xxx" to set to a new address mask.

7188ex> setmask 255.255.255.0
Set MASK=255.255.255.0
[ReadBack]MASK=255.255.255.0
7188ex>

11.Type "gateway" to see the current gateway address.
7188ex> gateway

Gateway=192.168.0.1
7188ex>

12.Type "setgateway xxx.xxx.xxx.xxx" to set to a new gateway address.
7188ex> setgateway 192.168.1.1
Set GATEWAY=192.168.1.1

[ReadBack]Gateway=192.168.1.1
7188ex>

13.Press ALT_X to exit "7188x" and close the DOS SHELL, or
COM1/COM2 of the PC will be occupied.

14. Remove the connection between "INIT*" - "GND", reset the
I-7188EG controller.
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Appendix C. Update to New Hardware Driver

The 1ISaGRAF embedded driver is firmware burned into the flash
memory of the I-7188XG / [-7188EG. It can be easily upgraded by the user.

Our newly released driver can also be obtained from the following

website.
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188xg/driver/
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/driver/

Warning:
The copyright of the firmware and ISaGRAF embedded driver
belongs to ICP DAS CO., LTD.
Only the I-7188XG, |-7188EG, 1-8417, 8817, 8437 and 8837 have registered a legal
ISaGRAF Target license. To burn an ISaGRAF embedded driver into other controllers
is absolutely illegal and may be punished by law.

Make sure of your current driver version before you upgrade it.

1. Create a file folder named "7188" in your hard drive.
For example, "c:\7188".

For Dos, Windows 95 & Windows 98 Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188x.exe, 7188x.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188x.exe" in your hard drive. A "7188x" screen
will appear.

For Windows NT, Windows 2000 & Windows XP Users:

2. Copy \Napdos\ISaGRAF\7188EG\Driver\7188xw.exe, 7188xw.ini
from the CD_ROM into your "7188" folder.

3. Run "\7188\7188xw.exe" in your hard drive. A "7188xw" screen
will appear.

4. Link COM1 or COM2 of your PC to COM1 of the I-7188XG / I-7188EG controller
through a RS232 cable.

5. Power off the I-7188XG / I-7188EG controller, connect pin "INIT*" to "GND"
and then power it up.

6. If the connection is Ok, messages will appear on the 7188x screen.
7188EX>
7. Type "isa7188e *p=" for I-7188EG while type "isa7188 *p=" for I-7188XG. the version No.

and copyright message will
be displayed.
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7188> isa7188e *p= for I-7188EG
7188> isa7188 *p= for [-7188XG

i-7188XG /i-7188EG Driver: V1.03 , Mar.01,2002
(C)Copyright:ICP DAS CO.,LTD. Taiwan 1d:84517297

To burn an ISaGRAF embedded driver, follow the following steps.

8. Copy the driver of the correct version into your "7188" folder.
For example, version 1.03,

I-7188EG:
copy \Napdos\ISaGRAF\7188eg\Driver\1.03\isa7188e.exe to \7188\isa7188e.exe
copy \Napdos\ISaGRAF\7188eg\Driver\1.03\autoexec.bat to \7188\autoexec.bat

[-7188XG:
copy \Napdos\ISaGRAF\7188xg\Driver\1.03\isa7188.exe to \7188\isa7188.exe
copy \Napdos\ISaGRAF\7188xg\Driver\1.03\autoexec.bat to \7188\autoexec.bat

9. Power off the I-7188XG / I-7188EG controller, connect pin "INIT*" to "GND"
and then power it up.

10. Type "del" and reply "y" to delete the current driver.

11.

12.

7188> del
Total File number is 2, do you really want to delete(y/n)?

Type "load", then press ALT_E and then type "autoexec.bat" .

7188> load

File will save to 8000:0000
StartAddr-->7000:FFFF

Press ALT_E to download file!
Input filename:autoexec.bat

Send file info. total 1 blocks

Block 1

Transfer time is: 0.329670 seconds

Back to Terminal mode

Type "load" again, then press ALT_E and then type "isa7188eg.exe" for I-7188EG while
“isa7188.exe” for I-7188XG. It will take about 55 seconds to finish.

8000> load

File will save to 8003:0002

StartAddr-->8000:0031

Press ALT_E to download file!

Input filename:isa7188e.exe or isa7188.exe
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Send file info. total 1070 blocks
Block 1070

Transfer time is: 54.505495 seconds
Back to Terminal mode

13. Type "dir" to make sure "autoexec.bat" and "isa7188e.exe" or “isa7188.exe” are well
burned.

7188> dir
14. Press ALT_X to exit "7188x".

15. Remove the connection between "INIT*" - "GND", reset the I-7188XG / I-7188EG controller.
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Appendix D: Table of The Analog 10 Value

1-87013, I-7013, I-7033

|ﬁ_|aenxg)e COdelRTD Type |Data Format |Max Value |Min Value
; n -
20 [Patnum  toplOBRenge (Cos) 1000 7000
(Default) a = 0.00385 Engineer Unit X
2's complement HEX 7FFF 8000
21 Platinum 10Oilnpu.t Range.(CeIsms) +100.0 +0.0
a = 0.00385 Engineer Unit +32767 +0
2's complement HEX 7FFF {0000
) Platinum 10Oilnpu.t Range.(CeIsms) +200.0 +0.0
a = 0.00385 Engineer Unit +32767 +0
2's complement HEX 7FFF {0000
[ + +
s Platinum 100i:;pu-t Range lf[CeIsms) +222607 +8.0
a=0.00385 =nee T
2's complement HEX 7FFF {0000
. Input Range (Celsius)  |+100.0 -100.0
| E =
24 e o1s | [Engineer Unit +32767 __|-32768
2's complement HEX 7FFF 8000
[ + +
s Platinum 100i:;pu-t Range lf[CeIsms) +:1322607 +8.0
a=0.003916 | =ENINCCT N
2's complement HEX 7FFF {0000
[ + +
” Platinum 100i:;pu-t Range lf[CeIsms) éggéO? +8.0
a=0.003916 | =EN9NCCT N
2's complement HEX 7FFF {0000
[ + +
. Platinum 100i:;pu-t Range lf[CeIsms) +222607 +8.0
a=0.003916 | =EN9NCCT N
2's complement HEX 7FFF {0000
Input Range (Celsius) |+100.0 -80.0
28 [Nickel 120 [Engineer Unit +32767 -262140
2's complement HEX 7FFF [999A
Input Range (Celsius) |+100.0 +0.0
29 [Nickel 120 [Engineer Unit +32767 +0
2's complement HEX 7FFF {0000
. [Input Range (Celsius)  ||+600.0 -200.0
2A s | °[Engineer Unit +32767 __|-10922
2's complement HEX 7FFF D556
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1-8017H

* Each channel can be configured to different range ID

|Ra“ge Codelnata Format Max value Min value
(Hex)
Input Range +2.5V 2.5V
05 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +20.0 mA -20.0 mA
06 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +1.25V -1.25V
07 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
08 Input Range +10.0 V -10.0 V
(Default) Iﬂgineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +5.0V 5.0V
09 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
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1-87017, 1-7017

Range COde|Data Format

| Max value Min value

(Hex)

08 Input Range +10.0 V -10.0 V

(Default) IEngineer Unit +32767 -32768

2's Complement HEX 7FFF 8000
Input Range +5.0V -5.0V

|09 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +1.0V -1.0V

[OA [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +500.0 mV -500.0 mV

|0B [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +150.0 mV -150.0 mV

|0C [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range

oD P (witﬁ 125 ohms resistor) FAND AL
|[Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
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1-87018, 1-7011, 1-7018

|Range COde|Data Format

Max value Min value
(Hex)
Input Range -15.0 mV -15.0 mV
|00 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +50.0 mV -50.0 mV
(01 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +100.0 mV -100.0 mV
|02 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +500.0 mV -500.0 mV
|03 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +1.0V -1.0V
|04 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
05 Input Rang_;e +2.5V -2.5V
(Default) IEngineer Unit +100.00 -100.00
2's Complement HEX 7FFF 8000
Input Range +20.0 mA -20.0 mA
|06 [Engineer Unit +32767 -32768
2's Complement HEX 7FFF 8000
Range Code|Thermocouple Data Format |Max Value |Min Value
(Hex) Type
Input Range (Celsius) ||+760.0 -210.0
I0E J Type [Engineer Unit +32767 -9054
2's Complement HEX |7FFF IDCA2
Input Range (Celsius) |+1372.0 -270.0
OF K Type [Engineer Unit +32767 6448
2's Complement HEX |7FFF [E6DO
Input Range (Celsius) |+400.0 -270.0
10 T Type [Engineer Unit +32767 22118
2's Complement HEX [7FFF A99A
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Input Range (Celsius) |+1000.0 -270.0
11 E Type [Engineer Unit +32767 -8847
2's Complement HEX [7FFF DD71
Input Range (Celsius) [+1768.0 +0.0
12 IR Type [Engineer Unit +32767 +0
gComplement HEX |[7FFF (0000
Input Range (Celsius) [+1768.0 +0.0
13 S Type [Engineer Unit +32767 +0
gComplement HEX |[7FFF (0000
Input Range (Celsius) [+1820.0 +0.0
14 B Type [Engineer Unit +32767 +0
gComplement HEX |[7FFF (0000
Input Range (Celsius) |+1300.0 -270.0
15 IN Type [Engineer Unit +32767 -6805
2's Complement HEX [7FFF [E56B
Input Range (Celsius) [+2320.0 +0.0
16 IC Type [Engineer Unit +32767 +0
gComplement HEX |[7FFF {0000
Input Range (Celsius) |+800.0 -200.0
17 L Type [Engineer Unit +32767 -8192
2's Complement HEX [7FFF [E000
Input Range (Celsius) |+100.0 -200.0
18 M Type [Engineer Unit +16384 -32768
2's Complement HEX 4000 8000
L Typelnput Range (Celsius) [+900.0 -200.0
19 DIN43710 |ﬂgineer Unit +32767 -7281
2's Complement HEX |7FFF |[E38F
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|-7021

Range

Code (Hex) Data Format Max Value Min Value
|Output Range +20.0 mA +0.0 mA
30 [Engineer Unit +32767 +0
Ecomplement HEX 7FFF {0000
|Output Range +20.0 mA +4.0 mA
31 [Engineer Unit +32767 +0
Ecomplement HEX 7FFF {0000
30 |Output Range +10.0 V +0.0V
(Defauly) |ENgineer Unit +32767 +0
2's complement HEX 7FFF {0000
|-7022
Range Type|n 4 Format Max Value Min Value
(Hex)
|Output Range +20.0 mA +0.0 mA
0 [Engineer Unit +32767 +0
gcomplement HEX 7FFF (0000
|Output Range +20.0 mA +4.0 mA
1 [Engineer Unit +32767 +0
gcomplement HEX 7FFF (0000
5 \Output Range +10.0 V +0.0 V
(Default) |IENgineer Unit +32767 +0
2's complement HEX 7FFF {0000
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1-8024

* Each channel can be configured to different range ID

;a:ge Code|nta Format Max Value  |Min Value
30 |Output Range +20.0 mA +0.0 mA
[Engineer Unit +32767 +0
33 |Output Range +10.0 V -10.0 V
|Engineer Unit +32767 -32768
[-87024, 1-7024
gggge(HeX) “Data Format Max Value Min Value
30 |Output Range +20.0 mA +0.0 mA
[Engineer Unit +32767 +0
31 |Output Range +20.0 mA +4.0 mA
[Engineer Unit +32767 +0
1 |Output Range +10.0 V +0.0 V
[Engineer Unit +32767 +0
33 |Output Range +10.0 V -10.0 V
(Default)  |Engineer Unit +32767 -32768
|Output Range +5.0 V +0.0 V
34 B
Engineer Unit +32767 +0
35 \Output Range +5.0V 5.0V
|Engineer Unit +32767 -32768
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Appendix E: Dimension and Mounting
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