Getting Started: 1-8437-80/8837-80
/18437/8837/8417/8817

By ICP DAS CO., LTD., April 2002, All Rights Reserved

ICP DAS CO., LTD. would like to congratulate you own your purchase of our
ISaGRAF PACs : [-8xx7/8x37-80 ( that is, 8417/8817/8437/8837/8437-80/
8837-80). The ease to integration of the controller system and the power of the
IEC 61131-3 ISaGRAF software program combine to make a powerful, yet
inexpensive industrial process control system.

ISaGRAF PAC Series of ICP DAS includes :
uPAC: uPAC-7186EG, uPAC-7186PEG,I-7188EG, I-7188XG,
iPAC: iP-8447, iP-8847, 1-8437-80, 1-8837-80, 1-8417, 1-8817,
WInPAC: WP-8147, WP-8447, WP-8847 (WinCon: W-8347, W-8747)
ViewPAC: VP-2117, VP-2xXW7

Legal Liability
ICP DAS CO., LTD. assumes no liability for any and all damages that may be

incurred by the user as a consequence of this product. ICP DAS CO., LTD.
reserves the right to change this manual at any time without notice.

ICP DAS CO., LTD. constantly strives to provide our customers with the most
reliable and accurate information possible regarding our products. However, ICP
DAS CO., LTD. assumes no responsibility for its use, or for any infringements of
patents or other rights of third parties resulting from its use.

Trademark & Copyright Notice

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

Technical Service

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

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

Written by Chun Tsai, Spike Huang & Janice Hong, R&D dept. , ICP DAS.
Copyright April 2002 — Aug. 2008, by ICP DAS CO., LTD. All Rights Reserved.
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Reference Guide

ISaGRAF User’s Manual:

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

ISaGRAF (Chinese) User’s Manual:
CD-ROM: \napdos\isagraf\8000\chinese manu\chinese user manual i 8xx7.pdf
http://www.icpdas.com/products/PAC/i-8000/getting started manual.htm

Hardware Manual:

Please refer to CD-ROM: \NAPDOS\8000\ 8000manual.pdf.
ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/8000/

Resource on the Internet:

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

ISAaGRAF Web Information:
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

Related Products:

® Industrial Ethernet Switch: NS-205/NS-208
http://www.icpdas.com > Products > Industrial Ethernet
Switch > Unmanaged Industrial Ethernet Switch

® RS-232 to RS-422/485 Converter : 1-7520R
http://www.icpdas.com > Products > Industrial
Communcation > Converter & Repeater

® Power Supply : DP-665/660, KA-52F

http://www.icpdas.com > Products > Accessories >
Power Supply

FAQ:
Please visit www.icpdas.com =» FAQ =» Software = 1SaGRAF for Frequently
Asked Question, or visit http://www.icpdas.com/fag/isagraf.htm

Note: ISaGRAF PACs : I-8xx7/8x37-80 ( that is,
8417/8817/8437/8837/8437-80/8837-80).
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Performance Comparison Table 1
of ISAaGRAF PACs

Compared with 1-8417

Normal
Normal Speed for 'S%GRAF f Memory
PACs CPU Speedg pointg Ethernet | . i tion program
calculation (bytes) (bytes)
(Normal PLC (scan-time)
scan-time)
About About 2 ports About
XP-8xx7 LX 800
> 10~50 (imes) | 1050 (imesy | 10/100 | 2MB | 200~400
-CE6 500 MHz
(3~15 ms) (3~15 ms) Mbps MB
PXA270, About About
WP-8xx7 520 MHz 10730 (times) | 10~30 (times) 2 ports
or compatible | (3715 ms) (3~15 ms) 10/100 -
Mbps 1 MB oY
20~40 MB
PXA270 About About 1 port
VP-25W7 ! About
VP-23W7 520 |V|H.Z 10730 (times) 10730 (times) 10/100 1MB 20~40 MB
or compatible | (3~15 ms) (3~15 ms) Mbps
About About 1 port
VP-2117 i?ii?ﬂsgaﬂst 4 (times) 0.8 timesy | 10/100 | 64KB 7A6t;°:t3
P (225 ms) | (10~125 ms) Mbps
iP-8447 iop/(ir(;; About
iP-8847 |80186,80 MHz Ab_OUt AbO_Ut 768 KB
or compatible 4 (times) 0.8 (times) Mbps
1-8437-80 P (225 ms) | (10~125 ms)
1-8837-80 1 port 64 KB
—_— About 10 Mbps About
8018840 MHz| (t_ou | 00 (ct’_“ | 512 KB
I-8417 | or compatible e e
1-8817 (5100 ms) | (25~500 ms) -
 serc 80186,80 MHz |  /Pout About 1 port lmuﬁs
7186EG o con; e 4 (times) 0.8 (times) 10/100 Ab
PPAC- P (2~5ms) | (10~125ms) | Mbps out
7186PEG 64 KB 768 KB
1 port
-7188EG |80188,40 MHz|  ~POUt About P About
or compatible 1 (émes) 0.2 imes) 10 Mbps 512 KB
1-7188XG P (5~100 ms) | (25~500 ms) ]

Note: W-8xx7/1-8x37 has phased out. Please select compatible WP-8x47/iP-8x47.
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Performance Comparison Table 2

of ISaGRAF PACs

WInCE PAC & iP-8x47:

Function Block *9

0S WinCE MiniOS7
XP-8xx7 WP-8x37/ | VP-25W7/ iP-8447
Model -CE6 WP-8x47 VP-23W7 iP-8847
*2 *2 &7
Modbus TCP.Master Max. 100 devices i
(Max. Connecting)
Modbus RTU/ASCII (Per port) (Total)
Master Function Block 256 178
(Max.)
Modbus RTU/ASCII  *3 33 ports 10 ports 2 ports
Master COM Port (Max.) | COM1~33 1~14 2,3,5~14 1~5
Modbus RTU Slave  *3 9 ports 5 ports 2 ports
COM Port (Max.) COM1 ~ 33 1~8 2,3,5~8 1lor2,3
Modbus.TCP/IP Slave 64 39 6
[Connections *4
Modbus Address Range 1~8191 1~4095
LCD Monitor TFT 5.7”/3.5” -
Touch Panel Yes/ - -
1024x768 640x480
VGA Resolution (Max. 1024x768 -
esolution (Max.) X /800x600 /320x240
USB Port *5 2 2/1 1 -
Battery Backup SRAM*6 512K
H OGS Ebus Fbus, Ebus
Data Exchange
Send E-mail Yes
(file attached) *7
Redundant Yes
Ethernet Port *8
Mbus24r & mbus24rl
. Yes
Function Block
Mbus_xr & Mbus_xrl
Yes -

Software Features (Require Optional Accessories)

Support FRnet I/O *10 Yes
Support CAN/CANopen*11 Yes
Support VW Sensor Yes

Support New Redundant

System *12

Yes
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oS WinCE MiniOS7
XP-8xx7 WP-8x37/ | VP-25W7/ iP-8447
Model -CE6 WP-8x47 VP-23W7 iP-8847
*2 *2 &7
Remote I/0 Modules (Optional Accessories)
Support Ethernet I/O Yes i
(with 1-8KE4/E8-MTCP)
Support |-7K/87K I/O Max. Connecting: 255 64
(*Only support 1 COM Port) | COM 3 or4 2or3 2or3or4
MiniOS7 PAC & WP-8xX7:
(01 MiniOS7 WinCE
1-7188(1-7188| uPAC- [I-8417|1-8x37|iP-8447 VP-2117 WP-8x37
XG | EG |7186 [1-8817| -80 |iP-8847 /
Model PEG WP-8x47
/EG *1 *2 *2
*2
Modbus TCP Master
. . - 100
(Max. Connecting Device)
Modbus RTU/ASCII (Total) (Per port)
Master Function Block 64 128 64 128 256
(Max.)
2 1
Modbus RTU/ASCII  #3f-— ports 0 ports
Master COM Port (Max.) 5 3 1,2,3 1,3,4,5 1~5 1~3,5 1~14
Modbus RTU Slave  *3 2 ports 5 ports
COM Port (Max.) COM1or2/3 1,2 1,3 1o0r2/3 1~8
Modbus.TCP/IP Slave 0 a 6 0 4 6 32
Connections *4
Modbus Address Range 1~4095 1~8191
LCD Monitor - STN -
Touch Panel - -
. 1024x7
VGA Resolution (Max.) - 128x64 /go 0:653
USB Port *5 - 2/1
Battery Backup SRAM *6 Optional Optional 512K
PAC to PAC Fbus | Fbus,Ebus Fbus Fbus, Ebus Ebus
Data Exchange
Send E-mail
(file attached) *7 i Yes i Yes
Redundant
Ethernet Port *8 ] ves ves
Mbus24r & mbus24rl
. - Yes - Yes
Function Block
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(01 MiniOS7 WinCE
I-7188(1-7188| uPAC- [I-8417|1-8x37|iP-8447 VP-2117 WP-8x37
XG EG | 7186 |I1-8817| -80 |iP-8847 /
Model PEG WP-8x47
JEG *1 *2 e
*2
Mbus_xr & Mbus_xrl
. - Yes
Function Block *9
Software Features (Require Optional Accessories)
Support FRnet I/O  *10 - Yes - Yes
Support AN/CANopen*11 - Yes - Yes
Support VW Sensor - Yes
Support New Redundant i v
System *12 es
Remote I/O Modules (Optional Accessories)
Support Ethernet |I/O i Ves
(with I-8KE4/E8-MTCP)
Support I-7K/87K 1/0O Max. Connecting: 64 255
(*Only support 1 COM Port) COM2or3 3or4 20or30r4| 20r3 20r3
Annotations:
*1. WPAC-7186PEG is HPAC-7186EG with PoE(Power-over-Ethernet).
*2. 1-8x37/1-8x37-80 represents the products of [-8437/8837/8437-80/8837-80.
IP-8x47 represents the products of iP-8447/8847.
WP-8x37 represents the products of WP-8137/8437/8837.
WP-8x47 represents the products of WP-8147/8447/8847.
XP-8xx7-CE6 represents the products of XP-8047-CE6/8347-CE6/8747-CE6
*3. 1-8000's COM5~20 & W-8x47/ 8x37's COM5~14 resides at the 1-8112/8114
18142/8144/ 8142i expansion modules ;
IP-8x47's COM5~20 & VP-2117's COM5~16 resides at the 1-8112iW/ 8114W/
8114iW/ 8142iW/ 8144iW expansion modules;
WP-8x47, WP-8x37 and VP-25W7/23W7’s COM5~14 resides at the 1-8112iW/
8114W/ 8114iW/ 8142iW/ 8144iW expansion modules;
XP-8x47-CE6’'s COM6 ~ 33, resides at the 1-8112iW/ 8114W/ 8114iW/ 8142iW/
8144iW expansion modules;
[-7188/ uPAC-7186's COM3 ~ 8 resides at the X5xx X-board expansion boards.
*4. The Ethernet communication of the XP-8xx7-CEG6 is more efficient than

WP-8xx7 and VP-2xW7. It supports up to 64 Modbus TCP/IP connections.

The W-8x47 with driver version 4.02 or older version only supports 8 Modbus
TCP/IP connections, while supports up to 32 Modbus TCP/IP connections
since the version 4.03.
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*5.

*6.

*7.

*8.

*9.

If the controller is W-8347/8747 (two Ethernet ports), its OS image must update
to the version released on July, 1, 2008 to ensure the network communications
IS correct.

Please refer to www.icpdas.com > FAQ > Software > ISaGRAF > 095 for more
information.

The USB port for the mouse device of the XP-8xx7-CE6 is more efficient than
the WP-8xx7 and VP-2xW7.
WP-8x37 support 2 USB Port, WP-8x47 support 1 USB Port.

[-8x17/8x37-80 equip with S256/S512, uPAC-7186EG, I-7188EG/XG equip with
X607(256K)/608(512K) can support up to 1024 retained variables. The data, date
& time can also be stored in it.

uPAC-7186EG has to use an extra X607/608 battery backup SRAM expansion
card for sending E-mail with an attached file, or it can only send E-mail without
attached file.

If the cable of one Ethernet port is broken or damaged, the PC/HMI can
communicate with the other Ethernet port by Modbus TCP/IP protocol.
(Please plug one 1-8135W in VP-25W7/23W7 to enable the 2" Ethernet port)

The Mbus_xr and Mbus_xr1 can read max. 120 words or 60 long integers or 60
real values. Please refer to www.icpdas.com > FAQ > Software > ISaGRAF >
FAQ-101 for more information.

*10. To support FRnet 1/0 in uPAC-7186EG, please insert one FX-016 in it.

VP-2xW7 & VP-2117 support Max. 3 pcs. of [-8172W (Max. ch.768 DI & 768 DO).
IP-8x47 support Max. 4 pcs. of 1-8172W (Max. ch. 1024 DI & 1024 DO).

WP-8x47 & WP-8x37 support Max. 8 pcs. of 1-8172W (Max. ch.2048 DI & 2048 DO)
XP-8xx7-CE6, W-8x47/8x37 support Max. 7 pcs. of I-8172W (Max. ch.1792 DI &
1792 DO).

*11. XP-8xx7-CEG6, uPAC-7186EG, iP-8x47, WP-8x47, WP-8x37, VP-25W7/23W7

and W-8xx7 supports the I-7530 (RS-232 to CAN converter) to connect to other
CAN/CANopen devices.

*12. Only the XP-8xx7-CE6, WP-8x47, WP-8x37, VP-25W7/23W7 and W-8x47

support new redundant system, the W-8x37 doesn't support it.
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Specifications: 1-8437-80/8837-80/8437/8837

Note: I-8x37 has phased out; please select compatible I-8x37-80.

B Power Supply

Power Requirements

+10 ~ +30 Vbc (unregulated),
20 W (when 1/O slots are empty )

Protection

Power reverse polarity protection

B General Environment

Temperature Operating: -25 ~ +75 °C  Storage : -30 ~ +80 °C
Humidity 10 ~ 90 % RH (non-condensing)

B System

CPU [-8437/8837: 80188 or compatible, 40 MHz

[-8437-80/8837-80: 80186 or compatible, 80 MHz

Watchdog Timer

Yes, Default = 0.8s

RTC (Real Time Clock)

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

SRAM

512 KB

FLASH Memory

512 KB, Erase unit is 64 KB,
100,000 erase/write cycles

NVRAM 31 bytes, battery backup, data valid up to 10 years
2048 bytes, retention > 100 years.
EEPROM 1,000,000 erase/write cycles
Five Digits. 7-Seg. LED, four push buttons & three LED on
SMMI the front panel. It can display message, value, input value,
simulate input & output.
/O Slots Accept parallel & serial I/O boards
4 empty slots for 1-8437-80, 8 empty slots for 1-8837-80.
NET ID 8 DIP switch to set NET ID as 1 ~ 255

B Serial Ports

10 Mbps, NE2000 compatible, 10 Base-T, Program

Ethernet download port.

COML1 RS-232: TxD, RxD, GND,
Speed: 115200 bps max. Program downloads port.
RS-232/RS-485,

COM3 RS-232:TxD,RxD,RTS,CTS,GND,
RS-485:DATA+,DATA-,
Speed: 115200 bps max. Program downloads port.

coM4 RS-232:,TxD,RxD,RTS,CTS,DSR,DTR,CD,RI,GND.
Speed: 115200 bps max. Full modem signals

10
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B Development Software

ISaGRAF Version 3

IEC 61131-3 standard.
Languages: LD, ST, FBD, SFC, IL & FC

Max. Code Size

Accepts max. 64 KB ISaGRAF code size
(Appli.x8m must < 64 KB)

B Motion Control

[-8x37/8x37-80 can integrate with one 1-8091(2-axis) or two
[-8091(4-axis) to do motion control. When doing motion
control, the Ethernet communication is not available.
(Please update to motion driver to support it.)

B PWM Output

Pulse Width
Modulation Output

8-ch max. for one controller. 500 Hz max.

for Off=1 & On=1 ms Output square wave:

Off: 1 ~ 32767 ms, On: 1~ 32767 ms

Optional D/O boards: 1-8037, 8041, 8042, 8054, 8055,
8056, 8057, 8060, 8063, 8064, 8065, 8066,8068, 8069
(Relay Output boards can not generate fast square wave)

B Counters

Parallel D/l Counter

8-ch. max. for 1 controller. Counter Val: 32 bit.

500Hz max. Min. ON & OFF width must >1ms

Optional D/l boards: 1-8040, 8042, 8051, 8052, 8053, 8054,
8055, 8058, 8063, 8077

Serial D/I Counter

Counter input: 100 Hz max.

Counter value: 0 ~ 65535 (16-bit)

Optional serial 1-87K D/l boards: 1-87040, 87051, 87052,
87053, 87054, 87055, 87058, 87063

Remote D/I Counter

All remote I-7000 & 1-87K D/I modules support counters.
100 Hz max. value: 0 ~ 65535

High Speed Counter

[-87082: 100 kHz max. 32-bit,
[-8080: 450 kHz max. 32-bit

B Protocols

Modbus Slave Protocol

Up to 2 COM Ports (COM1 and COM3) can support
Modbus RTU Slave protocol for connecting ISaGRAF,
PC/HMI/OPC Server & MMI panels.

Modbus TCP/IP

Ethernet Port support Modbus TCP/IP Slave protocol for

Protocol connecting ISaGRAF & PC/HMI. (Max. 4 connections)
One of COM3 or COM4 supports [-7000 1/0O modules &
Remote I/O (I-87K base + 1-87K serial 1/0 boards or RU-87P1/2/4/8 +

[-87K High Profile I/O cards) as Remote I/O.

Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2
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Max. 64 Remote I/O module for one controller

Modbus Master
Protocol

Up to 2 COM Ports (COM1,COM3,COM4 and COMS in
multi serial port board) can support Modbus RTU Master or
ASCII Master protocol to connect to other Modbus Slave
devices, 2 ports support up to 64 Modbus_xxx function
blocks (same type).

Fbus

Built-in COM3 Port to exchange data between ICP DAS’s
ISaGRAF PACs.

Ebus

To exchange data between ICP DAS’s ISaGRAF Ethernet
PACs via Ethernet Port.

SMS:
Short Message Service

One of COM4 or COMS5 can link to a GSM modem to

support SMS. User can request data/control the controller
by cellular phone. The controller can also send data &
alarms to user’s cellular phone. Optional GSM modems:
GTM-201-RS232 (1850/900/1800/1900 GSM/GPRS

External Modem)

User Defined Protocol

User can write his own protocol applied at COM1, COMS,
COM4 (& COM5 ~ COM20 if multi-serial port boards are
plugged) by serial communication function blocks.

Supports PC remotely download & monitor the controller

Modem_ Link
- through a normal modem.
One of COM3 or COM4 supports ICP DAS’'s MMICON.
MMICON/LCD The MMICON is featured with a 240 x 64 dot LCD and a 4 x

4 Keyboard. User can use it to display picture, string,
integer, float, and input a character, string, integer and float.

Redundant Bus7000

Two ISaGRAF PACs can link to remote 1-7000 & I-87K 1/O
modules at the same time. Only one controller is active to
control these Remote I/Os. If one is dead, the other one will
take over the control of Remote I/Os.

B Battery backup SRAM

[-8x37/8x37-80 can support up to 1024 retain variables with a S256/S512 plug in
the socket of the back-plane. Data can also be stored in the S256/S512, and then
PC can load these data via COML1 or Ethernet. PC can also download pre-defined

data to the S256/S512.

Optional: S256: 256 KB, S512: 512 KB

12 Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2



Specifications: 1-8417/8817

B Power Supply

Power Requirements

+10 ~ +30 Vbc (unregulated) ,
20 W (when 1/O slots are empty )

Protection

Power reverse polarity protection

B General Environment

Temperature Operating: -25 °C ~ +75 °C, Storage : -30 °C ~ +80 °C
Humidity 10 ~ 90 % RH (non-condensed)

B System

CPU 80188 or compatible, 40 MHz

Watchdog Timer

Yes, Default=0.8s

RTC (Real Time Clock)

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

SRAM

512 KB

FLASH Memory

512 KB,
Erase unit is 64 KB, 100,000 erase/write cycles

NVRAM 31 bytes, battery backup ,data valid up to 10 years
2048 bytes, Retention > 100 years.
EEPROM .
1,000,000 erase/write cycles
Five Digits. 7-Seg. LED, four push buttons & three LED on
SMMI the front panel. It can display message, value, input value,
simulate input & output.
/O Slots Accept parallel & serial I/O boards.
4 empty slots for 1-8417, 8 empty slots for [-8817.
NET ID 8 DIP switch to set NET ID as 1 ~ 255

B Serial Ports

RS-232: TxD, RxD, GND,

comi Speed: 115200 bps max. Program downloads port.
COM?2 RS-485: DATA+, DATA-, Speed: 115200 bps max.
Self-tuner ASIC inside, Program downloads port.
COM3 RS-232/RS-485, RS-232: TxD, RxD, RTS, CTS, GND,
RS-485: DATA+, DATA-  Speed: 115200 bps max.
coM4 RS-232: Full modem signals, 115200 bps max.

TxD,RxD,RTS,CTS,DSR,DTR,CD,RI,GND.

B Development Softw

are

ISaGRAF Version 3

FC

IEC 61131-3 standard. Languages: LD, ST, FBD, SFC, IL &

Max. Code Size

Accepts max. 64 KB ISaGRAF code size.

Getting Started:
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(Appli.x8m must < 64 KB)

B Motion Control

[-8417/8817 can integrate with one [-8091 (2-axis) or two
[-8091 to do motion control. When doing motion control, the
Ethernet communication is not available. (Please update to
motion driver to support it.)

B PWM Output

Pulse Width Modulation
Output

8-ch max. For one controller. 500 Hz max. for Off=1 & On=1
ms Output square wave: Off: 1 ~ 32767 ms, On: 1 ~ 32767
ms

Optional D/O boards: 1-8037, 8041, 8042, 8054, 8055, 8056,
8057, 8060, 8063, 8064, 8065, 8066,8068, 8069

(Relay Output boards can not generate fast square wave)

B Counters

Parallel D/I Counter

8-ch. max. For 1 controller. Counter Val: 32-bit.

500 Hz max. Min ON & OFF width must >1ms

Optional D/I boards: 1-8040, 8042, 8051, 8052, 8053, 8054,
8055, 8058, 8063, 8077

Serial D/l Counter

Counter input: 100 Hz max.

Counter value: 0 ~ 65535 (16-hit)

Optional serial 1-87K D/l boards: 1-87040, 87051, 87052,
87053, 87054, 87055, 87058, 87063

Remote D/I Counter

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

High Speed Counter

1-87082: 100 kHz max. 32-bit, I-8080: 450 kHz max. 32-bit

B Protocols

Modbus Slave Protocol

COM1 & COM2 default supports Modbus RTU Slave

protocol for connecting ISaGRAF, PC/HMI/OPC Server &
MMI panels.

Remote 1/0

One of COM3 or COM4 supports I-7000 1/0O modules &

(I-87K base + 1-87K serial 1/0 boards or RU-87P1/2/4/8 +
I-87K High Profile 1/0O cards) as Remote 1/O.
Max. 64 Remote 1/0O module for one controller

Modbus Master

Up to 2 COM Ports (COM1,COM3,COM4 and COMS in multi
serial port board) can support Modbus RTU Master or ASCII
Master protocol to connect to other Modbus Slave devices, 2

Protocol
ports support up to 64 Modbus_xxx function blocks (same
type).
Fbus Built-in COMS3 Port to exchange data between ICP DAS’s
14
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ISaGRAF PACs.

SMS:
Short Message Service

One of COM4 or COMS5 can link to a GSM modem to support

SMS. User can request data/control the controller by cellular
phone. The controller can also send data & alarms to user’s
cellular phone. Optional GSM modems: GTM-201-RS232

(0 850/900/1800/1900 GSM/GPRS External Modem)

User Defined Protocol

User can write his own protocol applied at COM1, COM3,
COM4 (& COM5 ~ COM20 if multi-serial port boards are
plugged) by serial communication function blocks.

Supports PC remotely download & monitor the controller

Modem_Link
- through a normal modem.
One of COM3 or COM4 supports ICP DAS’s MMICON.
MMICON/LCD The MMICON is featured with a 240 x 64 dot LCD and a4 x 4

Keyboard. User can use it to display picture, string, integer,
float, and input a character, string, integer and float.

B Battery Backup SRAM

1-8417/8817 can support up to 1024 retain variables with a
S256/S512 plug in the socket of the back-plane.

Data can also be stored in the S256/S512, and then PC can
load these data via COM1 or COM2. PC can also download
pre-defined data to the S256/S512.

Optional: S256: 256 KB, S512: 512 KB

Getting Started
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Chapter 1 Typical Application

1.1

IPAC-8x47 is better than 1-8x37-80

iP-8447/8847 - the advanced I-8xx7 ISaGRAF based iPAC.

Features:

Support Dual Ethernet 10/100 Mbps

768K memory for running program, 256K more than 1-8437-80/8837-80
Built-in 512K Battery backup SRAM

Support sending E-mail with an attached file (Max. 488 KB)

Support FRnet I/O

Support CAN/CANopen

Support VW Sensor

Support Ethernet Port redundant system

1.2 Multi-HMI & Local/Remote I/O
¥ 1-7000/M-7000 " RU-87Pn
;’l.'.,\"> a ’7/ ;;‘»{]';
Remote 10— RU-87P4/8+ 1-87K 1/0
There are nearly 100 choices of “Hot-Swap
Remote I/O modules : 1-7000 & I-87K “Auto-Configuration at run time
“Plug & Play at run time
PC/ISCADA  Hm “Support only High Profile 1-87K 1/0
~ ' RS-485
RS-2321485 et g | . 1.8x37-80
Ethernet
NS-205/208 Local I/O : I-8K/ 87K I/O
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1.3 Redundant Bus7000

1-8437-80/8837-80:

Redundant Master

RS-485 (Bus 7000)

1-8x37-80 &

1-8x37-80 [

I-7000 I/O

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

Redundant Slave

1.4 SMS: Short Message Service

Please refer to www.icpdas.com > FAQ > Software > ISaGRAF Ver.3 (English) -
111 for more information.

¥ GTM-201-Rs232 Request Control

I8x37-8 GSM/GPRS
Modem
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1.5 Data Exchange through Ethernet & RS-485

Controller to Controller Data Exchange
Ethernet : 1-8437-80/8837-80
RS485 : 1-8xx7/8x37-80

RS-485: Fbus
1-8437-80

ol

Ethernet: Ebus

1-8437-80

s

1.6 Modbus Converter of I-7000 & 1-87K 1/O

[-8417/8817 can be a Modbus RTU serial converter of I-7000 & 1-87K series I/0O
modules.

1-8x17

RS-485

|-7ooo
1/O Modules

M e e e e e e e e e e e e e e e e e e e o e o e e e e e e = — — —

—_— e e e e e e — —
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[-8437-80/8837-80 can be a Modbus RTU serial & TCP/IP converter of I-7000 &
[-87K series 1/O modules.

-
=
Modbus Slave

(RS-232) i

HMI / SCADA

Modbus TCP/IP (Ethernet) [[j

Remote I/0 Modules

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

[
| [
| [
| [
| [
| | [
| [
| [
| [
| y

1.7 Motion Control

One 1-8091 can control 2-axis: X-Y plane, or 2 axes independent
Two 1-8091 can control 4-axis: X-Y plane + 2 axes independent or 4 axes
independent

[-8091: 2 axes [-8090: 3 axes Encoder
8437-80/8837-80

Cw LI
CCW L L

Mode=1 (PULSE DIR) Pulse  [1T1TLILILILILIL
|

Mode=0 (CW_CCW)

Direction
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1.8 Modbus Master

Up to 2 COM Ports (COM1, COM3, COM4 and_ COMS5 in multi serial port board) can
support Modbus RTU Master or ASCIl Master Protocol to connect to other Modbus

Slave devices.

COM3
(RS-485: Pin1, 9)
RS-485 (D+, D-) RS-485 (D+, D-)
Other Other
Modbus PLC Modbus Device
NETID: 1 NETID: 2
comt, 3,4 1XP RxD
(Rs-232) XD TxD
GND GND :I
RTS
CcCOM4 CTS
\DTR/ Other
RS-232 { Modbus Device
I-8xx7/1-8x37-80 NETID : 1

NOTE:
When the 1-8112/8114/8142/8144/8142i expansion board plugged, COM5
~COMZ20 will be added
http://www.icpdas.com/products/Remote [0/i-8ke/selection rs232 18k.htm
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1.9 Download & Monitoring Via Modem_Link

1-8437-80/ 8837-80

iwea

Ethernet

COM4 :

Modem RS.233

Modem station

\}%asGRAF or
program phone i phone line; (? ==
"""" Modem
Modem

phone Ilne
ISaGRAF or
VB6 program 1-8x17 or i COM4 :
1-8x37-80 RS-232

1.10 Active Control Data and I/O Acquisition Data Reporting System

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

Stable and Cost-effective Data Acquisition Auto-Report System
v 1-8X37-80 C|ty B

i)

S-2405 Ethernet I 7520R >

Provides 4-Level
Internet Security Protection

PC / Server
v NS-205 : <
A, Modbus
[Qi‘ii} Ethernet py RTU devices v -70001/0

=

in ISP company

Gateway server ?,
F

More...
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1.11 ZigBee Wireless Solution

ISaGRAF PAC plus ZB-2550P and ZB-25

51P RS-232/RS-485 Converters can

apply wireless communication, reduce the wiring cost, and achieve the mission of

remote I/O control and data acquisition.

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

for more information.

Wireless Solution

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

PC/HMI

b L B

PC/HMI

Ethernet (Modbus TCP/ IP)

&«

ZB-2551P
(Slave)

ZB-2550P

(Host) ¥ Ru-87P4/8 + 1-87K

High Profile I/0

1-7000 1/0
2 ;

o ISaGRAF PAC
- I-8x37-80n
iP-8x47
‘EE’ NET-ID:1,2,3  NET-ID:4,5,6,7
Rs-232/485 WP-8x47 Rs-232/
HPAC-7186EG
700 M 1
'&“ce— o S ek
b\‘) X g (
&, @ 2\ .
& LL % ZB-2000P Series I/0
’ ZB-2550P ‘g NET-ID:8  NET-ID: 9
' @ (Host) PN
ZB-2551P 3 N
(Slave) 13 OG;\
________________ & %> . (Cc
p ' . LN ZB-2551P
' I oy (Slave)
I Modbus RTU/ASCII RS-232/485 Device I I
. M-70001/0  Other Modbus Device ! 1-70001/0  RU-87P4/8 +1-87K
i 1 ' High Profile I/O
1
088 @i
g NEHDEL,2,8  HEFESSE ) NET-ID: 10, 11, 12 NET-ID: 13, 14, 15, 16
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Chapter 2 Software Programming

Please refer to CD-ROM: \napdos\isagra8000\english_manu\
“user_manual_i_8xx7.pdf” for detailed ISaGRAF User’'s Manual.

2.1 Step 1 - Installing the ISaGRAF Software

The user has to install two kinds of software before he can program on the
[-8xx7/8x37-80 controller system. They are

A. ISaGRAF Workbench
B. ICP DAS Uitilities for ISaGRAF

User has to purchase at least one pcs. of ISaGRAF workbench Version 3
(ISaGRAF-256) to install on his PC to edit, download, monitor & debug the
controller system.

Item (B) is free and it is burned inside the CD-ROM which is delivered with the
I-8xx7/8x37-80.

Operating system Requirements:

One of the following computer operating systems must be installed on the target
computer system before you can install the ISaGRAF Workbench software
program.

B Windows 95/ Windows 98 / Windows 2000

B Windows NT Version 3.51 or Windows NT Version 4.0

B Windows XP or Vista or Windows 7 (Please refer to
www.icpdas.com > FAQ > Software >ISaGRAF Ver.3 > FAQ117)

Steps to Installing the ISaGRAF Workbench:

® |Insert the ISaGRAF Workbench CD into your CD-ROM drive.
( 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. )

® Double-click on the “install.bat” file listed on the ISaGRAF CD.
(If the “install.bat” file is not found on your ISaGRAF CD, and then double-click
on the “ISaGRAF.exe” file to start the installation process. )
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http://www.icpdas.com/

ISaGRAF 3.41 ] x|
Language: |EFTCYINNN - | | insta_|

~ Install: Cancel I

& 15aGRAF Workbench

" 15aGRAF Documentation
©* Acrobat Reader 4.0 Select the language. Recommend
to use “English” because this
[c] 1990-2000 CJ International H H
15aGRAF iz a trademark of CJ International manual uses Eng“Sh version.

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. You could click “ Projects “ to start the program.

B 1sacRaF 3.4 A d & Book
i Eﬁ Diagnosis

ﬁ Libraries
E‘P Prajecks
@ Read Me\
Q Repork

Note:

You must install the hardware protection device (dongle) provided with the
ISaGRAF software on your computers parallel port to for the ISaGRAF program to
achieve fully authorized functionality. While using ISaGRAF and the dongle is
plugged well,

e Ifthe “Help”=2“About” says “Maximum number of IO variables: 32", it means
ISaGRAF workbench cannot find the dongle well.
= Please reset your PC and then check the “Help”=>“About” again.

E IFaGRAF - Project Management
File Edit Froject Tools Opho

BE DB oS

Help .
Ueer's punide
Language reference
Lihrary

15aGRAF “Workbench
4 Yerzion 3_41
w.‘ Copyright 1990-2000 CJ International
B
Configuration
2 Reference: WD2
" aximum number of 10 valiable@

e Ifitstill displays “Maximum number of IO variables: 32”, the dongle driver may
not be installed well.
= Please execute the ISAaGRAF 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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Note:

Since 1ISaGRAF 3.51, it is using USB protection-key, after you have installed the
ISaGRAF, please un-plug the USB key from your USB Port first, then run

“\Sentine\SSD5411-32bit.exe” in the ISAaGRAF 3.51 ~ 3.55 CD-ROM. Then please
reset your PC. Afterwards, must plug the USB protection-key when you execute the

ISaGRAF.

Important Notice for Window 2000 Users:

If you close some 1ISaGRAF windows, it holds about 20 to 40 seconds (No

response). This may caused by the procedure “CTFMON.EXE” of Windows 2000.

To avoid this problem, you may create a short cut for the “ISaGRAF project
manager”. And then check on “run in separate memory space” option in the
shortcut property.

Projects Properties :

Generecurit_l,l I
e :
5_ Frojects

Target type; Application

Target location: EXE

Target: Lo SAMW I MNAERE VW SPMITED T.EXE
@n zeparate mem@ [ Fun as different user
--.._______________...—-—
Start in: IE:"-.IS.-‘E-.WINHE:-:E

Shartcut key: INn:-ne

Rur: I Marrnal windaw ;‘

Comment: I

Find T arget... I Ehangelcun...i

2l

k. I Cancel | Smpl

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 ISAaGRAF Workbench “EXE” subdirectory.

C:\isawin\exe\isa.ini
You can use any ASCII based text editor (such as Notepad or UltraEdit32) to open

the “isa.ini” file.
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Locate the [WSO001] 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:

[WSO001]

NT=1
Isa=C: \ISAWIN
IsaExe=C: \ISAWIN\EXE
Group=Samples
IsaApl=c: \isawin\smp
IsaTmp=C: \ISAWIN\TMP

2.2 Step 2 - Installing the ICP DAS Utilities for ISaGRAF
The “ICP DAS Utilities for ISaGRAF” consists of 3 major items.

@ |/O libraries of 1-8xx7/8x37-80 & W-8347/8747
® Modem_ Link utility
® Auto-scan 1/O utility

Note:

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

There is a CD-ROM supplied with each of the 1-8xx7/8x37-80 controllers with the
“ICP DAS Utilities for ISaGRAF”. Please insert the CD-ROM into your CD-ROM
drive. Then run CD-ROM: \napdos\isagraf\setup.exe. Follow the steps to install it.

‘wielcome to the ICP DaS Utilities for 15aGRAF Setup
pragram. T his pro; gamwll stall ICP DAS Utilities for
- 1SaGRAF on vour computy

Itis t gly ecommended that pou exit all \Windows pragrams
b hing this Setup program.

CIkC IlulSlp dh clos
have running. Click Mext ta tlnuewwthth Stpp gam

“WARMIMG: This program iz protected by copyright law and
international treaties.

Una th zed reproduction or distibution of this pragram, Drany
portio f t may result in zevere civil and criminal penalties, and
will be p tdt the: maxlmumet nt possible under Iw

Note:

If “ICP DAS Utilities for ISaGRAF” is not in your CD-ROM, please refer to website of
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm , then click “Driver” icon
to download “io_lib.zip”.

2-4 Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2



http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

2.3 Step 3 - Writing a Simple ISaGRAF Program

We are going to use 1ISaGRAF to write a simple ISaGRAF example program and

then download it to the 1-8xx7/8x37-80 controller to make it work.

If you haven't installed “ISaGRAF” & “ICP DAS Utilities for ISaGRAF”, please go
back to 2.1:Step 1 & 2.2:Step 2.

This example contains 2 programs. One is written in Structured Text (ST) and one

in Ladder Logic (LD) language.

Lj IRaGEAF - Project Management

Fil= Edit Pooject Tools

Gtor W

BE DED S 0~ | e

Name of project group - “Test”

/

creation

<
toutl
th0O0
testik
test01

example 1

Author

Project name — “examplel”

link to TSOG

- T8aGRAF - EXAMPLE]L - Programs
File Make Project Tools Debug
Date of creatiol oS | Mo te |l mm Ha | @ pm ot |

A.0TOEE T OTOAT D oTOT.

=101 %]

Qptions elp

Begin:

[ B ST\

One ST program — “ST1”

End:

One LD program — “LD1”

End: LCM (Ladder Diagram)

Variables declaration:

Name | Type | Attribute Description
INIT Boolean | Internal [Initial value at “TRUE”. TRUE means 1st
scan cycle
OUTO1 |Boolean | Output |Output 1
OUTO02 [Boolean | Output |Output 2
OUTO3 |Boolean | Output |Output 3
K1 Boolean Input | Push button 1
K2 Boolean Input | Push button 2
T1 Timer Internal | Time period of blinking
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ST program — “ST1” outline:

IF INIT THEN
(* Do init steps here *)
INIT:= False;
T1:= T#1500ms;

END_IF;

Ladder Logic Program Outline:

EL MK QU0
RLM )

QuTOZ

Ty CLE

K1 OUTOS
=

il

2 QUTOS
TR

il

2.3.1 Open ISaGRAF-Project Management

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

m [SaGRAF 5.4
Jasc Software » E Diagnosis
Logitech Mouse'Ware 4 ﬂ Libraries

Macromedia Dreamweaver 4

Macromedia Extension Manager » @ Read Me k
Master Conwerter 4 @ Repark

Matrikon OPC T
MCSD Training

Microangelo
i Microcim
i Windows Update iy
Micra-IDE
s .
: Microsoft JNET Framework SDK
% Progran o
= Micrasoft Developer Metwork.

'{'m§ Daocuments » Microsoft Office: Tools

Microsoft Press
I% ERdlfEE < Microsoft Visual Studio 6.0
7 Microsoft Web Publishing
¢ Morpheus
@ Help MSDM HelpDesk Sample
= MC 3.1
EJ RUn.. HetZero Internet
Mew Yisio Drawing

e
l@' Shut Dowr. . ~

Morkon Antivirus Corporate Edition

Wstart || 3 @ 3) W [ (5 w1 servics Tookit

* ¥ T ¥ OFTF ®T ¥ OF ¥ O¥Y ¥ O¥F O¥Y ¥ ¥ ¥ ¥ ¥
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2.3.2 Creating An 1ISaGRAF User’s Group

Click on the “Select Project 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”.

After click “OK”, the group name will show as below, please click “Select” to enter
this group.

LE ISaGRAF - Froject Management _ IDIEI

File Edit Pmject Tool: Options Help

|Dm|ﬁﬁ|ﬁﬂ%|ﬂ53mples |‘Q|
™~

F
rfdemo complete SFC dema 1. LTIS_;IED’E TR D) N
rigraph demonstrates use of aranhic ATTOFE :

dfmath Project groups

x|
rfmatrix
Default cisawiniapl - Select
Samples  chisawinismp — 5
e - T

New project group x|
3 4.
— AT
Mame: TESV |
Location:  [CIS&WIN | Lancel |
Sub-dir.: |TESt | Browse |
Path: o hizawin® T est

2.3.3 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.

LB [3aGRAF - Project Management =10l x|
File Edit Pmoject Tool: Ophtons Help
Be | DVED &S| 00 =8 e | 2 |
@ creation \ 1. i’
toutl |Create nesy pru:ujeu:tl
t500 link to TSOR
test8k e eg] reate new project x|
test01 test Modk 2.
t 5256 Mame: ([eramplel ) |
Reference tdemo_48: configuration:
Author Lancel |
|[nu:une] j|
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L} I3aGRAF - Project Management =10 x|
File | Edit Project Tool: Optons Help
set comment tex — &
B set t texct ir Test Y

mm = [ozgle separador redundant Master, 192.168.3.199, com2 =--» 70432
sort 3. I redundant Slave o
Move up in list 837 redundart Slave

BEE Move down in list redundant Slave, 192.163.3.193, comZ =--= F043C
| — _

demo 4F7h u Project comment text ﬂ
Reference I EXE

Author

Project: 1 4.
Enmmeﬁﬁ |

ak. LCancel |

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.

L} [RaGEAF - Project Management

File Edit Project

BE DEO S| 0 =8 e

_ (o] x|
Tool: Option:  Help

el

demo _bla
demo_48b
demo_49b
demo_b1b

examplel

demo 47b

T188EG redundant Master, 192.165.3.199, com2 =--= ?D43ﬂ
T188XG redundart Slave L
8437/5537 redundart Slave

T188EG redundant Zlawve, 192.165.3.193, com2 =--= Y0430

e

L o

Double click on the project

Reference
Author

. EX4

name to get into the project

KD

2.3.4 Declaring the ISaGRAF Project Variables

Before you can start creating an ISaGRAF program, you must first declare the
variables that will be used in the ISaGRAF program.

Declaring Boolean:

To begin this process, first click on the “Dictionary” icon
Click on the “Boolean” tab to declare the Boolean variables that will be used in

Double click on the colored area below the “Boolean” tab, and a “Boolean

[-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2

1.
2.
our example program.
3.
Variable” window will open.
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- [8aGRAF - EXAMPLE]L - Programs i
Fil=: Make Project Toole Debng Options  Help

B MBS DED | X mb 2as |
1

__________________________ ~—
Wy [8aGRAF - EXAMPLE] - (Global booleans I | |

|= Fil= Edit Tool: Optiong Help

— T 2. | & 0fe | «x<xmd|xag|

Booleans | DtegersiReals | Timers | Messages | FB instances | Defined wards |

Adddr. Comment

=10l x|

\ s

For the purpose of this example program

Boolean Variable

1
M arme: ||N|T | ebwark Address:

Comment~yFlag to indicate first scan cycle of not

—Athibutes ———————— Walues Stos B
F . False: | | = N
" Jnput Cancel
" Qutput I et
" Constant

I e Previous

Extended

Tl

(Please refer to ch2.3 Variables declaration)

The variable “Boolean Variable Name” is “INIT”

“Flag to indicate first scan cycle or not” is added to the “Comment Section”.
The type of “Attribute” In this example program —"INIT” will be an “Internal”.
Lastly, check on the “set to true at init” since we need INIT has its initial value as
TRUE when the project is just power up to run.

5. Then press the “Store” button to save it.

The new Boolean variable has now been declared.

hwppPRE

Note:

The other information areas that are provided for the programmer to fully explain
how the variable will be handled.
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@ [SaGEAF - EXAMPLE] - Glabal booleans

Fil Edit Tools Qpﬁuns Help

| | & 00 “xB 4|38

=10l x|

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

IMIT (* Flag to indicate first zcan cycle or not *)
o000 [irternal] (falze true)l [=TRLE]

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

Quick Declaration:

There are three outputs used in this example program named “OUTO01, OUTO02, and
OUT03". 1ISaGRAF provides a quick and easy way to declare like variables that are

sequentially ordered. To begin this process,

1. Click on the “Quick Declaration” icon

2. Enter in the output number that you will start within the “Numbering” from and

“To” field (this example uses from 1 to 3).

3. Enter the “Symbol” name for the output variables being declared

4. Lastly, set the attribute to “Output

EAF - EXAMPLE] - Global booleans

Fil= Edit Toolz thu:uns Help

| morew—u-sum

=10l x|

Booleans | ntegersResls | Timers | Messages | FB instances | Defineih

[
Mlame . . Quick declaration

IMIT [* Flag to indic
0000 [internal]

— Symbaol;

Neme(OUT ) |t |

— Auktributbes:
" Internal 4. -:"' |
" Constant (& Dutput
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When you click on the “OK” button, all three outputs will be immediately added to
the “Global Boolean” window.

® [SaGRAF - EXAMPLE] - Glabal boolesns N [=]

File Edit Toolz Optons: Help

| | &0 e —xmd 8|

Boolesns ]Integers.lﬂeals | Timers | Messages | FB inztances | Defined words |

Mame Adttrib. Al Commerit
[irternal] anin} Flag to indicate first scan cvele or not -

_[.:. Litput] _|:| 0o

oUTOq
o000 [output] (falze true)

Use the same method as former to create another 2 variables — “K1” & “K2”
however with “input” attribution.

@, [3aRAF - EXAMPLE! - (lobal booleans N [w] |

File Edit Toolz Opton: Help

| | &0 e | ==B 4

=1

Boolzans ] IntegersiReals | Timers | Messages | FB inztances | Defined wwords |

[arme Adttrib. Ay Commernt
INIT [irternal] 0000 Flag to indicate first scan cyele or not -
ouTm [otp] noono

ouTn2 [output] n00o

Declaring Timer

To declare the timer (T1) variable used in this example program, © click on the
“Timers” tab in the setup screen.® Double click on the colored area and @ enter the
Name as “T1”, @ set the “Attributes” to “Internal”’, ®the “Initial Value” to “T#1s”,®
then click on the “Store” button. @ Then please click on “X” to close the “dictionary”
window.

EXAMPLE! - (Hobal timers -0l x|

File: Edit Toolz Option: Help

| | @ Q0@ cxBd K&

Biooleans | IrtegerzReals Timer ]Messages | FB instances | Defined words |
Mame: Attriby. Acledr . Commerit
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Timer Variable x|

3.
M arme: @ | M etwark Address: :I

Comment; | |

5.
Initial walug: |T1¢'|S 3 |

[~ Retain

File Edit Tool: Optons Help

| | & 00 <~xBd <3| i

Boolesnz | Integers/Re mers |Messages | FB instances | Defined words |

T1
0000 [irternal] [=t#1s]

2.3.5 Create and Edit the ST - “ST1” Program
In this project we need an ST program to handle the “INIT” variable. @ Click on
“Create new program” in the “xxx - Programs” window to add a ST program. @
Given the Name as “ST1”, Comment as “Handle INIT variable”, Language as “ST:
Structured Text”, & Style as “Begin: Main program”. Then click on “OK”.

== [BaGRAF - EXAMPLE] - Programs - ||:|| ﬂ
File Make Project Tools Debug Options  Help
B HBD QWED | ®Xie mH RAEs
1\
| Create new program |
Mew Program EI
N.Enmna:2 \ |
\
Commeht; |HandIeINIT variahle \ |
Lariguiyoe: | 5T Structured Text/ ;||
7
Stule: Begin: Main program L||
ok L Cancel |
N\
)
Now we have one program inside this project.
-+ I%aGRAF - EXAMPLE] - Programs : - O] x|

File Make Project Tools Debug  Ophions ﬂelg:
B HS DB ®Xie mi ey |

Bedin: IR Hancle IMIT wariable

Begin: =T1  (Structured Text)
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ISaGRAF will run every program one time in each PLC scan cycle. Programs in the
“begin” area will run first, then the “Sequential” area, and last the “End” area. An
ISaGRAF cycle run in the way as the below scheme.

Scan all inputs

Process ‘begin’ area
ISaGRAF 1

Cycle Process ‘Sequential’ area
1

Process ‘End’ area
y 4

Refresh all outputs

@ Double click on “ST1” program to edit it. @ Click on “save” and then exit when
you finish it. (Any character inside between (* and *) is the comment.)

=10l x|

== [RaGRAF - EXAMPLE] - Prozrams B
Fil=: Make Project Toole Debng Options  Help

B MBI LDEM # Xis M 2325

Begin: Handle MIT variakle
1.

'~ I3aGRAF - EXAMPLELSTI - 8T prog =] ﬁlé‘

Begin:  File Edit Tool: Option: Help

DR/ XEa | me|xnm 4| ® FINTTHEN
2 N

IF INIT THEN «— | (*Doinit steps here *)

¢#* Dp init steps here =3 INIT:= False;

INIT := False; T1:= T#1500ms;
T1i == TH158Bms ;

END_IF; \ |

Codes written here run only one time
in the first scan cycle. They are
usually some initial setting codes.

2.3.6 Create the LD - “LD1” Program

@ Click on the “Create New Program” icon and the “New Program” window will
appear. @ Enter the “Name” as “LD1”, next, click on the “Language” scroll button
and select “Quick LD: Ladder Diagram”, and make sure the “Style” is set to “End:
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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=10l x|

- [8aGRAF - EXAMPLE]L - Programs :
Fil=: Make Project Toole Debng Options  Help

B B %m@mﬂmwam
Begin: iable
1) Create nessy program

New Program x|

~ |
]

<]
[]

Begin. =T1  (Struch

] Cancel |

Now we have two programs inside this project. Please double click on the “LD1” to
get into it.

=10l x|

-2 I5aGRAF - EXAMPLE]L - Programs :
File Make Project Toolz Debng Option:  Help

B HST DED | S Xie m$f REs
Begin: STTUandle INIT variakle

End: oz} LD

End: LD (Ladder Diagram]

2.3.7 Edit the “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, and then click on “Insert Rung”. “Insert Rung” means to insert a basic LD rung
just above the current position.

S [SaGRAF - EXSAMPLE.LDI - Quick LD Program

File | Edit Tools Options Help

Undo celvz | &£ ‘g{)m‘ QQE‘ ﬁ|
F2dl - Cut CtlX 0 Falg [ F9: —» 1F9:@ |

Copy Cte+C

Paste @ rel i

Easte specisl

Delete Del

Set symboltext & Enter |

Or, you may just simply click on the “E2 (Contact on the Left)” icon, and the
following will appear within the Quick LD Program window.
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g [Sa3EAF - EXAMPLELLD] - Quick LD Program =10O] x|
File Edit Tool: Opftion: Help
DR XEA HR | <Bd ot QA g
F2: 4B F3:9HE Fé: G | FE:{H | FE:LHE FP: i Fa: ol | F8:—% tFan |
N\

™ [ cortact on the left

|pu:us=1 A |

We are going to write the first line of the LD1 program. Move the cursor to the first
“contact” and then click on “cut” to delete it.

FiE [DadRAF - EXAMPLELLDI - Quick LT Program =10] %]

File Edit Toolz Optong Help
P@a XERA B® wBd o aasil g

F2:4BE F3:HE Fé: G | FE:H | Fé: ﬂ-“&:‘-'-][ﬂ Fa: 15 | F3:—% tFa:@ |
Cut

(* *
Move the cursor to the first contact and
then click on “cut” to delete it

|p-:us=1 N |

Click on the “F6 (Block on the left)” icon and you will create a block on the left of the
“colil”.

&@iE [BaGRAF - EXAMPLELLDI - Chaick LD Program - 10] x|
File: Edit Toolz Optons Help
B X He «<Bd b aa=ii g
Fo:dBE FdHE Fo Gl | FS:-(H | Fi: ) F7 00 Fa: Iyl | F:—% tFam |
AN
¢
|p|:us=1 Nl |

Now we are going to assign the associated variable & constant to each item.
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Double click anywhere inside the block and the “Function Block” assignment
window appears.

Ei# [0 EAF - EXAMPLEL LD - Quick LD Program

=l

File Edit Tools Cptions Help
B@ Xl S <Bd nqa=i gl

F2: 9B F3:dHEF Fd: Gl | FS: -{H | Fe:{HE F7: 360 Fe: TG | Fa: —% tFg: |

i :l

Double click on anywhere
inside the block

=

|p|:|s=2,1 |

@ Select the “BLINK” type function block. To learn how the “BLINK” function
operates you can click on the “Info” button for a detailed explanation of its
functionality

Function block x|
ARY_F W werite float value to array ok 2
ARY M_R read long value from array =
AEY MW werite long value to array
ARY W R read shor value from areay Lancel |
ARY WON werite short value to array
A5 et ssci code Infa
L.50 arc-zine
ATAN arc-tangent
AYERAGE  running average 1 « ”
BiCD N Convert BCD to decimal value C“Ck on Info to get
BCD_wal  Transfer BCDto decimal value detailed explanation.
BIMNZEMG 2'z Complement to engin. format
BIT WD transter 16 bit to 1 word
ALINK hlinking sigral
B0 convert to boolesn
CAT concat messages 1.
CBSAMPLE  C function block sample
CF=AMPLE
CHAR get character

® Now move your cursor to the left of the parameter “CYCLE” of the “BLINK” block.
Double click on it, @ select “Timer” and then ® double click on variable name - “T1”

Ei# [SaGRAF - EXAMPLELLD] - Quick LDV P

=1 B

File Edit Toolz Option: Help
B X2 HS <Bd BRlaas=i

F2:4HE F3:iHE Fa: Gl | FE:-(H | F&:{HE F7:9H3 Fa: 150 | F8: —3 tFa |

"

i)
Z
=
o]

pos=12 | \
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felect variable x|

Scope: [(Global R EEEE |
Boalean -
|T-I Integer/Feal —

Meszzage
Program 2.

\3 . C function

ok I LCancel |

@® Move your cursor to the “coil”. Double click on it, @ select “Boolean” and then ®
double click on variable name — “OUT01".

Ei# [SaGRAF - EXAMPLELLDI - Quick LT Program

=10] =]
File Edit Tool: Opfion: Help

F2: 903 F2:3HE Fib: gl | FE:-(H | FE:{HE F7 60 Fe: Tl | F8: —& fF3.00 |

" ) :I
o

BLIME
RLUM

TICYCLE

[ Select variable

Scope: |[I3I-:.I:|al] j| ||||

pos=4 1

|DL|TI:I1 |nteger/Aeal
Tirner 2.\
Meszage
1T Flag to indicate first scan cycle or not Program
k1 C function hl
k.2
ouTom

ouToZ v\
ouTo3 3.

ok I Cancel |

® Click on “coll” icon to create one another coil below the “OUT01”, and then
assign a Boolean name — “OUT02” to it.
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Hig [SaGRAF - EXAMPLELLDI - Quick LD Prograim o= -10] =]

Fil= Edit Tool: Optiong Help
DR YR HS <Bd B Q=i

F2: 9B Fa:9HE Fa: Ll | FS:-(H | Fi:0E F7: 60 Fa: gl | Fo: —& fF3.00 |

BLIMK
RLUM 0

TSy CLE

" ") 1.

|p|:|3=4,1 |

@Then we have the below window.
g [RaoRAF - EXAMPLEL LD - Quick LI Frozram -10] =]

Fil= Edit Tool: Optiong Help
DR X2 HS <Bd B aa=i

F2: 963 Fa:3HE Fa: Gl | FE:-(H | Fi:{HE F7: 60 Fa: Tl | F8: —& fFa.0m |

" " :I

BLIMK CuTo

RLUMN u! i
TIEyCLE 2. m

|p|:us=5,5 |

To insert the second LD rung, © move the cursor to be under the first rung, @ then
click on “Edit” — “Insert rung”.

Hig [SaGRAF - EXAMPLELLDI - Quick LD Prograim -10] ]
File: Edit Toolz Option: Help
DR XA HS =<Bd B aasi gl
F2:4EF F2AHE Fa: G | FE:-(H | Fe:fHE F7: 96D Fa: 150 | Fd:—% tFd |
7
BLIME oUT
I RLIM 2 1
oLuToZ2
TSy CLE
- File | Edit Tools Options Help
. Undo ez |4 (Bt | QA s g
F2dl oyt Cl+x [ F&: I | F&: —5 fF5: |
pos=1 4 | Copy Crl4C
* ") Paste Ctels¥
Paste specisl R . QT
Delete Diel alUTO?

2. Lnsert g
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Using the same way as former to assign name “K1” and “OUT03” to the correct
position.

g [RaGRAF - EXAMPLELLDI - Quick LT Frogram -10] =]

Fil= Edit Tool: Optiong Help
DA XEA HS | =<Bd | bn Qasi g

F2: 9B Fa:9HE Fa: Ll | FS:-(H | Fi:0E F7: 60 Fa: gl | Fo: —& fF3.00 |

" ") :I

BLIME QT
I RLIM 2 ]
QuToz
Tyl E
!
o
|p|:us=2,4 |

To assign proper type to the “contact” & “coil”, © move the cursor to “K1” and then
@slowly click on “Coil/contact type” icon several times to get the correct type. In this
example, K1 has type of “P” while OUTO03 has type of “S”.

g [BaGEAF - EXAMPLELLD] - Quick LD Program =101 =1
Fil: Edit Tool: Options Help
PE XER HS =<xBd kylaasi g
F2 3B F3: 99 Fd: Gl | FE:{H | Fe:{HE F7: 33 Fé: 1ol | NG #F 8:E
Coilicontact type ﬂ
l:* ﬂ') 2l
BLINK QUTO1
I RUMN Q i
oUTOZ2
TICYCLE
(7
OUT03
TS5 i
Al 1 o
|p03=1 4 |

By the same way to create the third rung as below. Note that K2 has type of “P”;
OUTO03 has type of “R”.

(* %)
K2 QUTO3 +
: 1=l D

s

poe=59

The LD1 program is finished now, @ click on the “Save” icon @ and then exit,
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EiE [3aGRAF - EXAMPLELLDI - Quick LD Frogram -10] %
File Edit Iools Options Help .
R YR B <Bd | bn|laasi &l
F2;a(@lr Fib: el | F5: {1 | Fé:{HE F7: 960 Fa:lgl | Fg:—% tF8:aE |
=)
1. A
("7
BLINK OUTO1
RUMN |
ouTo?
TIHCYCLE
(" 7)
K1 OuUTO3
I 1P| = i
(" %
K2 OuUTO3
I 1P| R i
I
|pos=5,8 |

2.3.8 Connecting the I/O

We have defined variables name of “OUT01”, “OUT02” & “OUT03” as “output”

attribution, while “K1” & “K2” as “input” attribution in step 2.3.4.

These “input” & “output” variable should be map to physical I/O in the controller

before they can work.

To do that, © click on “I/O _connection” to get into the 1/0O connection window. @
Double click on the No. 8 slot & then ® check on the “Boards” & double click on the

“push4key: 4 button on panel of 8xx7”.

2-20

- = [BaGRAF - EXAMPLE] - Programs =10l
File Make Project Tools Debung Option:  Help
D lESN | DE0 | ® X gklaes|
Begin: ST1 Handle INIT varishle
Enct: ) LD | L. [ connection
o [BaGRAF - EXAMPLE] - I4D connection ;IQIEI

Zelect board fequipment

Click on “Note” to get
explanation of this 1/0O device.

LLE L ) gy P )y

i_87068: 8 CH. Relay DO

i_87063: 3 CH. Relay DO

Il R

|0 state: |0 board statuz in ot 0~ 7
‘oushdkeyw 4 button on panel of Bws

W
A

show3led: 3 indication LED on Sus7 panel

N

«109: 7 phot Mos. Relay for 718BEGA<G
w110: 14 DI for FIBBEG /4G

N

Ilj/.\
N
b 4

w202 7 AD for F1B3EGAXG

#111: 1300 for F138EG G -

™ Equipmerts

#aid: Simulate analog inputs W
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Then we have.

wn 1530 RAF - EXAMPLE] - IO connection - 1ol x|
File Edit Tool: Oplionz Help

SEEET AR A=
(o] il v ref = 11
e

]

e

[4] N

[&]

IEl = pushdkey n &

(5] kd

To map input variables “K1” & “K2” to the channel No. 1 & 2 of the “push4key”, ©

double click on the channel 1 and then @ click on “Connect” .Then click on
“Connect” again to connect channel 2.

wn [RaGRAF - EXAMPLE] - MO connection

File Edit Tools Option: Help EI

ﬁ|%ﬁlm|ﬁ@|ﬂ?ﬁlﬁ| Cloze |

[0] « | momn| ref = 11

1. e 5

2 Corneciy |

& Calgal=te

] Eree |

-

[&]

Ment |

B = pushdkey n& |
Eresious

[o] Bd —

By the same way, please @ connect output device “show3led” to slot 9 & @ its

related channel 1, 2 & 3. Then we have below window. ® Click on “Save” and ®

then exit.

wn [BaGRAF - EXAMPLE] - MO connection : - IDI _’d\

File Edit Tools Cption: Help 4, N
& e 4l F8| S

E]\3. :I [mann] ref S8
- o/0UTO1

@1@ 5huw3|ed>n

=l
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IMPORTANT NOTICE:

1. 1/O Slots 0 through 7 are reserved for REAL 1/O boards that will be used in the
[-8xx7 controller. You can use slot No. 8 and above for additional functionality
as illustrated by the example program.

2. All of the variables with “Input” and “Output” attribute MUST be connected
through the I/O connection as described above for any program to be

successfully compiled.

Only the Input and Output attributed variables will appear in the “I/O
Connections” window. In this example we have only 3 Boolean output variables
- OUTO01, OUT02 & OUTO03 and 2 Boolean input variables — K1 & K2.

2.4 Step 4 - Compiling & Simulating the Example Project

% For ANY AND EVERY ISaGRAF program to work properly with any of the
[-8xx7/8x37-80 controller systems, it is 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.

- -15aGRAF - SIMPLELD - Programs

File Eﬁake Project Tools Debug Options Help

Make application
Begir Verify
Touch
Application run time Options
[Begir

Resources

i m# 225

=101x|

D Program

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.
x|
Targets:
> SIMULATE: Workbench Simulator Al Select
ISAG8M: TIC code for Motorola
> ISAB6M: TIC code for Intel Unselect I
CC86M: C source code [¥3.04) v
e : \
o 3EL MAKE SURE \ Upload... _ |
- Optimizer: THESE BOXES ARE‘*
¥ Run two optimizer passes%\rcﬁgcﬁgmg
I~ Edal tant exp i Default I
[~ Subpress unused labels
I Ophws . " >
[~ Oplimize expressions
[~ Suppress unused code
0K I

|~ Dpftimize arithmetic operations
[~ Dptimize boolean operations
[~ Bhild binary decision diagrams (BDDs)

Cancel I

NS

2-22

If using “Variable Array” in the
program, please DO NOT
check the 2nd , 7th, 8th and 9
th Optimizer options, or the
value of the Variable array will
be incorrect. Recommend to
check only the 1st — “Run two
optimizer passes” option.
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2.4.1 Compiling the LD Project

Now that you have selected the proper compiler options, click on the “Make
Application Code” icon to compile the example project. If there is no compiler errors
detected during the compilation process, CONGRATULATIONS, you have
successfully created our example program.

- - [SaRAF - EXAMPLE] - Programs =181 x]

File Make Froject Tool: Debug  Ophions Help

B HBE DB XXie m$ ADE

Begin: ST1 Handle NN variakble
End: @ | Make application code |

Code Generator x|

Enct LD1 (Lacder Diagram) Mo error detected,

Do you want to exit the Code Generatar now ¢

CantinLe |

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.

2.4.2 Simulating the LD Project

If the compilation is Ok, you may simulate the project on the PC to see how the
program works without the controller. To do that, click on the “Simulate” icon.

== IRaGEAF - EXAMPLE] - Prozrams ;IEIEI

File Make Project Tools Debug Ophons Help

B HBX DEMO % Xie md 2 j\a|

Bedin: 3 ST1 Handle INIT varishle
Eni: @ Slmulate

|End: LDM  (Ladder Diagram)

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 1/0O variable names you have created DO NOT appears in the I/O simulator
window, just @ click on the “Options” = “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.
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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.

@, I2a5RAF - EXAMPLE] - Debugzer -|O]
File: Control Tools Ophon: Help

SURTANCEN ¥ B

Close the debugger window will exit
the simulation.

1@ examplel

File Tools | Options Help - -13a0RAF - EXAMPLE] - Debug programs -0 x|
— & v Color displayr File Project Tools Options  Help

pUShiﬂe v Variable names | B | om &4 |
i/ \ eriieatnel el .| Begin: ST1 Hanle T variable
H: \_/ Always on top 2.
_EN |_ |Er|d: LO1  (Lacder Diagram)
B

2.4.3 Running the Simulation Program

When you double click on “LD1” in the “ISaGRAF Debug Programs” window, the
follow window should appear. You can see outputs “OUTO01” thru. “OUT03” will
blink in the period of 1500ms.

FiE [RaGRAF - EXAMPLEL LD - Quick LD Program - | Ellil
File Edit Option: Help

ey
A E
FEEE
HEdE

BLIMNK OuTo
I RLIM 9] ]
T1 DUT0Z
t#15500ms1C LE

K1 OUT03
: i~ <= |
(7
K2 OUT03
: =} e |

i

|pu:us=IZI,IZI |

You can adjust the “T1” variable while the program is running. To accomplish this,
@ click on the “Dictionary” icon which will open the “ISaGRAF Global Variables”
window as shown in the first two pictures below. @ Click on “Timer” tab and then ®
double click on “T1” to @ change the timer value to “T#500ms” (this means 0.5
second). ®Then click on “Write”.
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== TRaGRAF - EXAMPLE] - Debug programs =10] %/

File Froject Tool: Options Help

EHP | m
Begin: =1 8T1 Hancle T variable
Enil: 1
® [53GRAF - EXAMPLEL - Global timers ol x|
Endt LD1 (Ladder Diagran Ele Edit Tools Options Help

| Igmm

Booleans | IntegersRealz  TMErs |Messages | FB instances | Defined words |
Mame ik, Adddr. “alue Commerit

Ti _ 0000 1 s500ms

Write thmer

wvarnable T1

Enter new value@ﬁﬂﬂms)k 4. |
5. N\

ﬂriteq Start | Stop | Lancel |

Now we are going to simulate the “K1” & “K2” input. Click on “K1” using the right
button of the mouse. You will see “OUT03” is lighted. Please try “K2” by yourself.

i@ examplel =10l x|
File Toolz Opton: Help
g “ 9 -

pushdkey shiowyJled

1 @
ﬁ @z [oumz
ma\__ @5 oo
B4 | | Click on “K1” using the right

4l _I| button of the mouse

To exit simulation, please close the debugger window.

@ [SaGRAF - EXEAMPLEL - Debugger - ,|_||:| x
File Control Tool: Option:  Help
P H @ AT '
L& | Close debugger will

end simulation.
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2.5 Step 5-Download & Debugging the Example Project

To begin this process, please install the hardware as below.

~

Oelap | elDe (5O

POWER SUPPLY
+10V~30VDC

g
) / =7
; COM1
RS-232 Cable 19200,8 N, 1

HOST COMPUTER

The RS-232 cable is coming with the I-8xx7/8x37-80 controller, it is for linking PC'’s
COM1 or COM2 to controller's COM1.

Click on the “Link Setup” icon in the “ISaGRAF Programs” window. When you click
on the “Link Setup” icon, the following window will appear. Please set the proper

value.
== [RaGRAF - EXAMPLE] - Programs ;IEIEI

File Make Prl:u]ect Tool: Debwg Ophons Help

Elegln
End: IE LD1 Llnk setup
__[E NET-ID of the 1-8x17/8x37-80. Please
Begi: refer to Section 3.1.
Target Slave Mumber:

Cormmunication part: /ujl:lh-ﬂ j| Cancel
3.

|—|:|:|ntr|:-| / Setup
Comm.’s port of your PC 4.\
1 |

Click it to set Comm.’s
X
other parameter

| Retries:

Serial link parameters

B audrate: |'|E|2|:||:| \ j| | (1] 4 I

Parity: |n|:|ne \\j| g

Format: |2 bits, 1 stop /‘j[]\ Comm.’s parameter, default is 19200, N,
Flow control —\ [AESEG—_— ~ | 8, 1, No flow control
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The communication parameters for the target I-8xx7/8x37-80 controller MUST be
set to the same serial communication parameters for the development PC. For
I-8x17/8x37 controllers (serial port communications), the default parameters for
COM1 (RS-232) and COM2 (RS-485) Ports are:

Baud rate: 19200
Parity: none
Format: 8 bits, 1 stop
Flow control: none

2.5.1 Downloading the Project

Before you can download the project to the 1-8xx7/8x37-80 controller system, you
must first verify that your development PC and the controller system are
communicating with each other. To verify proper communication, click on the
“Debug” icon in the “ISaGRAF Programs” window as shown below.

=10l x|

- - I8atRAF - EXAMPLE! - Programs
File Make Project Toole Debug Opions  Help
B HSH DE0 |2 X nk Ao

Bedin: L Handle INIT wariakle

End: [y LD Dbl

|Elegin: ST1 (Structured Tesd)

If the development PC and the I-8xx7/8x37-80 controller system are communicating
properly with each other, the following window displayed below will appear (or if a
program is already loaded in the controller system, the name of the project will be
displayed with the word “Active” following it.

_———«— | Your project name in the
R EG PR e IR EIRATEETSY | SgGRAF software on the PC. Kl

—
( 'test? 32" active

Current running project name
inside the controller.

If the message in the “ISaGRAF Debugger” says “Disconnected”, it means that the
development PC and the 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-8xx7/8x37-80 controller system.
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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.

If there is a project already loaded in the controller system you will need to stop that
project before you can download the example project. Click on the “STOP” icon as
illustrated above to halt any applications that may be running.

@, I5a5REAF - EXAMPLE] - Debugzzer - 10| x|
Fil: Control Tools Option: Help

/@m&:ﬁ RN ¥ A

'test? 37" active

Stop application

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.

©, ISaGRAF - SIMPLELD - Debugger

4 N\
If “ISA86M: TIC code for Intel” is not

found here, Please refertoch 2.4 :

Step 4 to check the option & compile

ISAB6M: TIC code for Intel ; :
Application sybs - \the prOJeCt aga|n-

J

I Download g Cancel |

J

The example project will now start downloading to the 1-8xx7/8x37-80 controller
system. A progress bar will appear in the “ISaGRAF Debugger” window showing
the project downloading progress.

©, 15aGRAF - SIMPLELD - Debuggel -10] x|
File Control Tools Options Help

@ni= > | 0| A0

86%

23:39:37 [0]: application stopped

When the example project has successfully completed the downloading process to
the 1-8xx7/8x37-80 controller system the following two windows will appear.
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@, [3aGRAF - EXAMPLE]L - Debugger -10] =]

File Contral Tool: Option:  Help
@i=r N G| A

‘ RUN allowed=0 current=2
(13:10:0

203 [0]: application stopped

maximum=4 overflow=0

- - [BaGRAF - EXAMPLE] - Debug programs

File Project Tool: Options  Help

(H® | mE
Begin: BELAE Handle INIT variakle
End: ey LD

|Elegin: ST (Structured Text)

2.5.2 Running the Example Program

You can observe the real time 1/O status from several ISaGRAF windows while you

are running the example project. One of the windows is the “I/O Connections”

window, which shows each of the inputs and outputs as assigned.

Click on the “I1/O Connections” icon in the ISaGRAF Debugger window to open the

“I/O Connections” screen.

.. ISaGRAF - EXAMPLE] - Debug programs - 0] x|
File Project Tools Cplion: Help

andle IMIT variakble

TR [S:CRAF - ERAMPLEL- 10 connection =10/ x|

File Tool: Help

f’ b:n| ref=10
@ OUTO01=TRUE
@ OUT02=TRUE
@ OUTO03=FALSE

= pushdkey n+
) =0 show3led s

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. You
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may push the first button and second button on the front panel of the [-8xx7/8x37-80
controller to test it.

- - ISa(RAF - EXAMPLE! - Debug programs =18l x|

File Froject Tool: Options Help

IE%IEHM-‘NI

Bedin: 3 ST1 Handle MIT wariskble

@mn\

Sig 130 RAF - ELAMPLELLDI - Quick LD Program - 0] x|
File Edit Options Help

b ad
e
THEE
+hEE

BLIMK QLT
I RLM Q2 |
T1 ouToz
1 5800ms 1L TLE
"
k1 QUTO3
I {F} = |
!
o2 QUTO3
I [ R |
|p|:us=I:I,I:I |

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 1-8xx7/8x37-80
controller systems.

PRACTICE, PRACTICE, PRACTICE!

Now that you have successfully created and ran your first ISaGRAF program with
the 1-8xx7/8x37-80 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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2.6 Demo Programs List

2.6.1 1-8xx7/8x37-80 Demo Program List:

www.icpdas.com > Products > Software > ISAGRAF > Demo files

Project

I/O Boards Or

Name Description Complex
Equipment Used
_ Push4Key
Demo_01 |Timer Control
- Show3Led
To do something at some sec later when an event|Push4Key
Demo_0Ola
happens Show3Led
_ Push4Key
Demo_02 |Start, Stop, & Reset Timer
- Show3Led
R/W System Date & Time. To output at a
Demo_03 |scheduled time interval, For ex. Monday, 09:00 ~
18:00, Sunday, 10:00 ~ ...
Demo_04 |Calculate Empty Cycle Time
o Push4Key
Demo_05 |Blinking Output
- Show3Led
Push4Key
Demo_06 |Change Output Mode
- Show3Led
Push4Key
Demo_07 |Show A Value To S-MMI
Show3Led
Push4Key
Demo_08 |[Input A Value To S-MMI
Show3Led
Demo_09 |[Integer Calculation
1-87017
Demo_10 |Display Analog Input Value To S-MMI 1-87024
Push4Key
Fbus_m
Demo_11a|Fbus Master, NET_ID =1 Push4Key
Show3Led
Fbus_s
Demo 11b|Fbus Slave, NET ID =2
~ - Push4Key
Demo 12 Use COM3 To Receive User-Defined Command Show3Led
—  —  |From PC
Demo_13 |Send User-Defined Data To PC Via COM3 Every 3|I-87017
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http://www.icpdas.com/products/PAC/i-8000/isagraf_demo_list.htm#ForI8417881784378837
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_02.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_03.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_04.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_05.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_06.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_07.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_08.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_09.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_10.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_12.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_13.pia

Project

I/O Boards Or

Name Description Complex
Equipment Used
Seconds
Demo 14 Convert I-7000 & 1-87xx Protocol To Modbus BUS7000
— ——— |Protocol
Demo_15a]Link To Other Modbus Devices Mbus
Demo 15b Simulate 1-8417 As A Modbus Device For None
— —— |Demo_15a To Link To This Project
Demo 16 |Periodic Pulse Generation, And Send Modbus Push4Key
— ——— |Commands To Another Controller Mbus
Demo_17 |Read/Write EEPROM
Demo_18 |PID control
_ _ Push4Key
Demo_21 |Write one string to COM5 & COM6
Show3Led
Demo 22 Receive message and echo back to COM5 or Show3Led
———— |COM6
Demo_23 |Receive a user defined protocol from PC Show3Led
1-8091
Motion x, slot 0: 1-8091, Slot 1 : 1-8090,
Demo 27 Napdos\ISaGRAF\8000\Driver\motion.pdf -8090
Show3Led
Demo 274 Motion x, slot 0 : 1-8091, 1-8091a
—————— |Napdos\ISaGRAF\8000\Driver\motion.pdf Show3Led
1-8091
Motion x-y, slotO : 1-8091, slotl : I-8090,
Demo 28 Napdos\ISaGRAF\8000\Driver\motion.pdf -8090
Show3Led
Store 1200 short-int values every 75 sec. and then
Demo_29 |onq to PC via COM3 -87017
Store 2880 short-int values every 18 sec. and then
Demo_30 |conq 1o PC via COM3 -8017h
Demo 31 Press push button 1 to send an email from COM4 Push4Key
————— |of I-8xx7 controller
Demo 32 Press P_ush butf[on 1 or 2 or 3 to send emails to two PushaKey
— ——— |users with multi-buffers
Demo_33 |R/W user defined protocol via COM3 Show3Led
_ Push4Key
Demo_34 |ISaGRAF Spotlight Demo
- Show3Led
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_14.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_16.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_17.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_18.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_21.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_22.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_23.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_28.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_29.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_30.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_31.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_32.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_33.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_34.pia

I/O Boards Or

PNrane]zgt Description Complex
Equipment Used
Time Synchronization : SA
Demo_35a|Update Date & Time at this controller will Fbus_m
synchronize date & time at SB
Demo_35b|Time Synchronization : SB Fbus_s
Demo_36 |Get driver version of I-8xx7
_ Push4Key
Demo_37 |Spotlight demo
- Show3Led
Demo_38 |I-8xx7 talks to the MMICON : Demo 1 MMICON
Demo_39 [8xx7 talks to the MMICON : Demo 2 MMICON
[-8017h
store 8 A/l (binary) to S256 per min, then PC can
Demo_40 load it by “ICPDAS UDloader” S256_512
Show3Led
Demo 41 |R€cord Alarm (text) to S256/512 & PC can load it S256_512
— — — |by “ICPDAS UDloader” Show3Led
[-8017h
store 8 A/l (text) to S256 per min, then PC can load
Demo 42 | «cPDAS UDloader” S256_512
Show3Led
~|ISMS
Demo 43 SMS_dgmo, Please declare your own phone No. in ShowaLed
— ——— |the dictionary, message type
Push4key
Demo_44 |Demo of PC to download data to the S256/512 Show3Led
1-8091
Motion control :
Demo_46 Pulse move at a specified speed -8090
Push4Key
Bus7000
Demo_49a|Redundant : 8437/8837 redundant Master
- Ebus m
Bus7000
Demo_49b|Redundant : 8437/8837 redundant Slave
- Ebus s
Demo_50 |PWM I/O demo. (Pulse Width Modulation) 1-8055
Demo 52 |Parallel D/l counter demo 1 at slot 0 (Counter 1-8051
— — —— |Value is retained in this demo) Push4Key
Demo 53 |Parallel D/I counter demo 2 at slot 0 (high speed 1-8051
— — — |near 1K) (Not retained) 1-8056
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_36.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_37.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_38.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_39.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_40.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_41.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_42.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_43.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_44.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_46.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_50.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_52.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_53.pia

. I/O Boards Or
Project

Name Description Complex

Equipment Used
Push4key
Mbus

Demo_54a|Modbus Master
Push4key

Demo_54b|Modbus Slave

Demo_55 |PWM I/O demo 2. (Pulse Width Modulation) 1-8055

: Push4key
Demo_58 |Stepping motor controller
- 1-8041
_ Push4key

Demo_59 |Stepping motor controller
1-8041

Demo 61 Dl counters_ using DI_CN_T, [-8xx7 + 8051 1-8051

— — — |Do something when DI signal happens

Demo 63 PWM & DI_CNT demo, ON & OFF time can be 1-8055

— —— |dynamically changed

Demo 70 Send string to _COM3 when alarm 1 to 8 happens Siot 1 : 1-8077

— ——— |(Access to variables as array)

NOTE:

Demo_18 uses PID_AL which is provided by CJ Company for evaluation. Please
refer to

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english manu/pid al.com
plex pid algorithm implementation.pdf

2.6.2 VB.Net 2005 and VB 6.0 Modbus TCP/IP Protocol Demo
Program

1. PC with MS .net frame work 2005 installed can run this VB.net 2005
(MBTCP_demo) program to use Modbus TCP/IP protocol to link to ICP DAS
controllers. Please refer to

http://www.icpdas.com/faa/isagraf.htm
http://www.icpdas.com/faq/isagraf/051.htm

2. PC can run this VB 6.0 (demo_3) program to use Modbus TCP/IP protocol to
link to ICP DAS controllers. Please refer to

http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/fag/isagraf/052.htm

2.6.3 1ISaGRAF Demo Example Files
http://www.icpdas.com/products/PAC/i-8000/isagraf demo list.htm
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_55.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_58.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_59.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_61.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_63.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_70.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english_manu/pid_al.complex_pid_algorithm_implementation.pdf
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english_manu/pid_al.complex_pid_algorithm_implementation.pdf
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf/051.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf/052.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf_demo_list.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf_demo_list.htm

Chapter 3 Hardware System & Setting

Please refer to CD-ROM: \napdos\isagraf\8000\english manu\
“user manual i 8xx7.pdf” for detailed ISaGRAF User’'s Manual.

3.1 Setting the NET-ID for the I-8xx7/8x37-80

For the 1-8xx7/8x37-80 to properly operate, it must first be addressed correctly.

Hex. DIPSwitch |[1[2[3|4|5[|6|7]|8
ON
NET-ID=CO R YRR LT
12345678
ON =
NET-ID=01 'Illllll ON
1234567 8
ON
NET-D=02 S AR R AR N ON
1234567 8
NET-D203 :’; T onlon Default setting =
12345678 NET-1D=01
ON % For ISaGRAF
NET-ID=04 § S8 ¥ 8 § 8 § | ON workbench , it can only
12345678 recognize NET-ID from
S 01 to FF (1~255).
ON % The NET-ID of every
NET-ID=FERR SRR AR L B| |ON/ONJONJONONIONION|  Main Control Unit in
12345678 the same network
ON must be unique
NET-ID=FF|§ 8 L 4 L'} } § §|ON/ON|ON|ON|ON|ON|ON|ON (different from each
12345678 other).

The Net-ID is expressed as Hexadecimal (Hex) and the DIP 1 to 8 were expressed
as 2°~ 2" If Net-ID=01 (2°=1) > please setup the DIP1 to ON - If Net-ID=02 (2'=2) >
please setup the DIP2 to ON - If Net-ID=03 (2°+2'=3) > please setup the DIP 1~ 2 t0
ON - If Net-ID=04 (2°=4) > please setup the DIP 3to ON - If Net-ID=05 (2°+2°=5) »
please setup the DIP 1 ~ 3to ON - If Net-ID=FE@s)= 25410)
(2'+2%+2°+2%+2°+2%+27=254) » please setup the DIP 2 ~8to ON - If Net-ID=
FFae)= 25500) (2°+2'+22+23+2%+2°+2°+27=255) » please setup the DIP 1 ~ 8 to ON -

DIP 1

2

3

5

6

7

8

2°-1

2=

22=

23=3

2%=16

2°=32

25-64

27=128
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3.2 Connecting PC to the I-8xx7/8x37-80’s COM1

When you receive your controller system, there is one (1) RS-232 communications
cable provided with the system. The cable is used to connect your PC to the
[-8xx7/8x37-80 or to an I-7520R (RS-232/RS-485 converter) that can be purchased
from ICP DAS.

~

POWER SUPPLY |
+10 V~30 VDC

=

HOST COMPUTER

[BasaalsdEEnaaaEaaaaas)

COeDdp | @ |Co

g@/ﬁ

S

COM1
RS-232 Cable 19200, 8N, 1

The communication parameters for the 1-8xx7/8x37-80 COML1 Port is set to 19200
baud rate, 8 data bits, no stop bits, and one parity bit (“19200, 8, N, 1”) by default.
Normal RS-232 Pin Wiring Assignments

PC [-8xx7
9-Pin D-Sub COM1
RxD 2 TXD 2
TxD 3 RxD 3
GND 5 GND 5

For the ISaGRAF Workbench RS-232 communications 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 [-8xX7
9-Pin D-Sub COM1
RxD 2 TxD 2
TxD 3 RxD 3
GND 5 GND 5
DTR 4 —
DSR 6 —
RTS 7 —
CTS8 —
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3.3 Connecting PCto I-8417/8817°’s COM2

If your PC is connecting to an 1-8417/8817's COM2 Port (RS-485), the maximum
distance between the I-7520R (the RS-232/RS-485 converter) and the 1-8417/8817
controller is up to 1,200 meters (4,000 feet). The distance between these two is
dependent on the baud rate; the rule to follow is_the lower you set the baud rate, the
longer the distance can be.

POWER SUPPLY -
+10V~+30VDC O
@]
[ j—= - " u-
| o
HOST COMPUTER GN
O
COM2 of 1-8417/8817
RS-232 Cable Default 19200, 8, N, 1
\ I!l
1-7520

3.4 Connecting PC to Several 1-8417/8817’s COM2

An additional feature of using the COM2 Port of the 1-8417/8817 is that you can
configure an RS-485 network from one PC to link to numerous 1-8417/8817

controllers.

The PC can download ISaGRAF applications to each controller on the RS-485
network. The maximum number of controllers that can be networked via the
RS-485 network is 255 (Not recommended to use so many).

PC/HMI — 1-7520R  NeT D=1 NET_ID=2  NET_ID=3 eee NET_ID=N

R&ﬁ%i’:tg? COM2: RS-485 Connection

To create an RS-485 network you must first insure that each 1-8417/8817 controller
has a unigue NET-ID address, and each of the controllers link the_“DATA+” to the
“DATA+” signal and the “DATA-" to the “DATA-" signal.
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Lastly, you must plug ONE of the 1-8417/8817's JP-1 and JP-2 on the power board
to position 1 to 2, (resistance applied to the network). The other 1-8417/8817's JP-1
and JP-2 plugs should be left at the default setting of connecting 2 to 3 (no
resistance).

O

{111 D

I /790

= %I < Screw terminal

JEUU"UUU
ls] o ] ] B

30 30 J1JP2 O O
JP1 JP2 | |or—OO (I(((D)])

It is recommended to add two terminal resistors (try 220Q, then 110Q, and then
330Q if the RS-485 communication is not stable) on the nearest 1-8x17 and farthest
[-8x17 for long distance RS-485 connection.

DATA+| (A3 Y [ 3 DATA+| (e ]
{DATA- o::rﬂl[] ] 0 ”[]U £t|..... {DATA- on::‘[]l[] 1

o

3.5 How to change Modbus RTU Baud Rate & Setup COM3
as Modbus Slave Port

The ports which support Modbus Slave & their default setting:
1-8417/8817: COM1 (RS-232 is 19200) and COM2 (RS-485 is 19200)
1-8x37/8x77. COM1 (RS-232 is 19200) and

COM3 (RS-485/RS-232 is “-” , Default: None- Modbus Slave)

The baud rate can be set between 300 ~ 600 ~ 1200 ~ 2400 ~ 4800 ~ 9600 ~ 19200 -~
38400 ~ 57600 ~ 115200 bps (bit per second).

To change the baud rate setting on the COM1 & 1-8417/8817’s COM2 Port, first
power off the controller. Then press in and hold in the first two buttons on the front
panel of the controller and then power back up the controller system as shown
below.
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The first read out to appear is the “SEL 0” or “SEL 1” . (“SEL 0” is to set the first
Slave Port: COM1'’s baud rate, while “SEL 1” is to set the second Slave Port:
COM2 or COM3'’s baud rate).

Press the “Up” or “Dn” to change selection, then press the “OK” button (third button
on the panel), and the “BAU x” setting will appear.

B |A|U 4

ONONONG,

(Dn) (Up)Ok) (Cancel)

You can now change the baud rate setting by pressing the_‘UP” or “Down” button to
the desired baud rate setting.

The settings for the COM1/COM2 /COM3 baud rate are as follows:
(0) 1200, (1) 2400, (2) 4800, (3) 9600, (4) 19200, (5) 38400, (6) 57600, (7) 115200,

(8) 300 (9) 600 (-) None-Modbus Slave Port. The setting “(-)” is only for the COMS3!
( You can select one of the baud rates to setup COM3 as Slave Port).

Press “OK” to save the selected setting. And then press some “Cancel” to exit the
hardware setting.

IMPORTANT NOTICE:

The ISaGRAF workbench’s default setting for PC's COM1 & COM2 is 19200, 8, N,
1. If you have changed the I-8xx7/8x37-80 COM1/COM2/COM3’s baud rate to other
value.

You should change your ISaGRAF Workbench’s COMM to the same setting before
they can link to each other. (Please refer to Section 2.5)

- I8aRAF - EXAMPLE] - Programs =101 x|

Fﬂ.E Make Project Tool: Debug thu:uns Help

n|u%1§[|m-m|$m¢|mﬁa|i!g¢|

Begin: - 0 5T1 Handle INIT variakle
Er C-PLC link par - il L||-I|{ zetup
B |
_ Target Slave Mumber: I | | ok I
Communication part; COpd1 j Cancel |
Cantral Setup
Time out [zeconds]:
Retries
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3.6 Deleting an ISaGRAF Project from the Controller

There may be occasions when you will need to delete the ISaGRAF project from the
controller system. To begin this, you follow the same control start up routine as
changing the baud rate. You first

@ press and hold the first two buttons on the front panel of the controller and then
@ power back up the 1-8xx7/8x37-80 controller to gain the ability to change the
parameters.

When the first display appears, press the “Up” or “Down” button until “SEL 2”
(Select 2) appears in the LED readout.

S|E|L 2

ONONONG

(Up) (Dn)(Ok) (Cancel)

Press the “Up” or “Down” buttons until “dEL” appears in the LED readout.

d | E |L Y

ONONON®

(Up) (DNn)(Ok) (Cancel)

Press the “Up” or “Down” buttons until “y” appears in the LED readout then press
the “OK” button. This will delete the currently installed ISaGRAF project from the
controller system. After that press some “Cancel” to exit the hardware setting.
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3.7 Connecting PC to the 1-8437-80/8837-80 Ethernet Port

The 1-8437-80/8837-80 controller systems feature a built in Ethernet Port. The
COM2 Port is replaced from an RS-485 to Ethernet.

Industrial Ethernet Switch 1-8X37-80
NS-205 / NS-208 Port No.=502

~i

PC/HMI

Before you can download an ISaGRAF application to the 1-8437-80/8837-80
controller using the Ethernet Port, you must first setup the Ethernet Port to properly
communicate with the host PC.

On the 1-8437-80/8837-80, Set IP, Mask and Gateway address:
Please refer to section 3.9 to do this setting.

On your PC:

First open an ISaGRAF project and select a program you wish to communicate
between your PC and the 1-8437-80/8837-80 controller system. Next, select the
“Link Setup” button on the project screen as shown below.

- .- ISaGRAF - TEST - Programs i o (=] S|

File Make Project Tools Debug Options Help

B HBSODEN|® Xie| mi| gl
Begin:

=

Simple Test Program

|Begin: Test (Ladder Diagram)

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.

i X

AR

PC-PLC link parameters

Target Slave Number: |1 | | 0K |

Communication port: 1. ETHERNET _v_' Cancel I

COM1

Control COM2 Setup
Time out [seconds): Egui
M= oa

Retries:

Once you have clicked on the “Setup” button, an “Ethernet Link Parameters” dialog
box will appear.
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Set the “Port Number” to “602” and enter in the Internet address (IP) of the
[-8437-80/8837-80 controller, Please refer to section 3.9

ETHERNET link parameters

X

\,|| IZIKL\\SJ

|5l]2 / | Cancel |

The Workbench uses the WINSOCK. DLL
library for TCP-IP communications. Ensure
that thiz fle iz correctly installed on the
hard disk.

Internet address: |1 92.168.1.1|

Port number:

Once you have entered the appropriate information, click on the “OK” button, and
now you have configured your PC to communicate with the 1-8437-80/8837-80
through the Ethernet Port.

Click on “Debug” to link to the controller.

== [RaGRAF - EXAMPLE] - Programs

; =10f x|
File Make Project Tool: Debng Option:  Help
B |8 Dm|$x:¢|m§aa|

Begin: ST1 Handle INIT variakle
Enct @ Detig

|End: LD1  (Ladder Disgram)

3.8 Modbus Connection to the I-8xx7/8x37-80

The COM1: RS-232 & COM2: RS-485 of the 1-8417/8817 controller supports
Modbus RTU Slave protocol by default. They can be linked by

(1) ISaGRAF Workbench or by (2) HMI devices or by (3) SCADA software as below.
Peliml Link to COM1:RS-232,

L Modbus RTU Slave Protocol
o |

RS

OM1 B HE}
PC/HMI .= .
I [ Link to COM2:RS-485,
e Modbus RTU Slave Protocol

-~

The COM1: RS-232 & COM3: RS-232/RS-485 of the 1-8437-80/8837-80 controller
supports Modbus RTU Slave protocol by default.
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The Ethernet Port of the 1-8437-80/8837-80 controller supports Modbus TCP/IP
Slave protocol. They can be linked by (1) ISaGRAF Workbench or by (2) HMI

devices or by (3) SCADA software as below.

PC/HMI PC/HMI PC/HMI PC/HMI

i=lm ==
l] ﬂ |

PCHMI  pq| Modbus TCP/IP

& L
.

COM1: Modbus RTU

IP2

The Modbus TCP/IP protocol’s Ethernet Port No. is fixed as 502.

Up to 4 PCs can link to one 1-8437-80/8837-80 throughout Ethernet Port. Another
PC or HMI can link to COM1: RS-232 Port (Modbus RTU Slave protocol) of the
controller. Therefore the maximum number of clients can be linked is 5.

3.9 Setting 1-8437-80/8837-80’s IP & MASK & Gateway

1.
2.

Create a file folder named “8000” in your hard drive. For example, “c:\8000”.
Copy CD-ROM: \Napdos\ISaGRAF\8000\Driver\....\7188xw.exe, 7188xw.ini
from the CD_ROM into your “8000” folder.

Run “\8000\7188xw.exe” in your hard drive. A “7188xw” screen will appear.
Link from COM1 or COM2 of PC to COML1 of the 1-8437-80/8837-80 controller
by a RS-232 cable. (If you use other COM Port (ex.COMb5), please refer to
ch3.11 step4)

Power off the 1-8437-80/8837-80 controller, connect pin “INIT” to “INIT COM”,
then power it up.

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

ICP_DAS MiniOS?7 for I-8008 Uer. 2.00 huild 8082, .Apr 68 20085 17:06:02
SRAM:512K, FLASH MEMORY:512K

[CPU=Am188ES ]

Serial number= B2 63 4A 60 A3 A0 AA 76

i-8686>
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7. Use DOS command (ipconfig) to search out the setup of network.

Microsoft Windows XP [fF7s 5.1.26001
(C> Copyright 1985-2881 Microszoft Corp.

C: Documents and Settings\Use

indows IP Configuration

Ethernet adapter 192.168.1.18:

Media State . . . . . . . . . . . & Media disconnected
Ethernet adapter 18.8_.8_X:
Connection—gpecific DNS Suffix . : bhanchiao.icpdasz.com
IP Address. . . . . . . . . . . . % B H-18

- . i
Subnet Mask . . . . . . . . . . .(: 255.255_255.9
Default Gateway . . . . . . . . . T H.0.8.254

-

Please according as your computer to following setup (IPP/MASK/GATEWAY)

8. Type “ip” to see the current IP address of the 1-8437-80/8837-80.
Type “ip 10.0.0.xxx” to setup a new IP address

i-8 BBB
IP=18.8.8.

i-880@Gip 18.8.8.134

Set IP=18.08.9.
[ReadBack]lIP=18.8.8.134
i-8888%ip

IP=18.8.08.134

9. Type “mask” to see the current address mask of the 1-8437-80/8837-80.
Type “mask 255.255.255.0” to setup a new address mask.

Lii—saa

ASK=255.255.2550.8

10. Type “gateway” to see the current gateway address.
Type “gateway 10.0.0.254” to setup a new gateway address.

i st

atevay=18.0_.0.254
11. Press ALT_X to exit “7188xw”, or COM1/COM2 of the PC will be occupied.

12. Remove the connection between “INIT” - “INIT COM”; recycle the power of
1-8437-80/8837-80 controller.
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3.10 Setting COM1 as None-Modbus-Slave Port

COML1 of the I-8xx7/8x37-80 supports Modbus RTU Slave protocol by default. User
may change it to a None-Modbus-Slave Port for other usage. For example, user
may write his own defined protocol on COM1 or use COM1 as a Modbus Master

Port.
1. Create a file folder named “8000” in your hard drive. For example,”c:\8000".
2. Copy CD-ROM: \Napdos\ISaGRAF\8000\Driver\...\7188xw.exe, 7188xw.ini
from the CD_ROM into your “8000” folder.
3. Run “\8000\7188xw.exe” in your hard drive. A “7188xw” screen will appear.
4. Link from COM1 or COM2 of PC to COM1 of the I-8xx7 by a RS-232 cable.
5. If you use other COM Port (ex.COMb5), please refer to ch3.11 step4.
6. Power off the I-8xx7/8x37-80, connect pin “INIT” to “INIT COM”, then power it
up.
7. If the connection is Ok, “I1-8000>“ messages will appear on the 7188xw screen.
8. Type “isa *f=1" to free COM1 (set COM1 as none-Modbus-Slave Port)
i-8BAAA:iza =f=1
Coml is free now
9. Press ALT+X to exit “7188xw”, or COM1/COM2 of the PC will be occupied.
10. Remove the connection between “INIT” - “INIT COM”; recycle the power of the

controller.

IMPORTANT NOTICE:

If user wants COML1 to be back to a Modbus RTU Slave Port again, follow the same
step 1 to 6 & then type “isa *f=0".

If the command doesn’t support, please refer to the next section to update the
hardware driver.
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3.11 Update [-8xx7/8x37-80’s Hardware Driver

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

(Please extract the zip file)

To Know The Current Driver Version (We use driver 3.16 as an example)

1.
2.

2%

© ~N

Create a file folder named “8000” in your hard drive .For example, “c:\8000”,
Copy
Napdos\ISaGRAF\8000\Driver\40m\3.16\Napdos\ISaGRAF\8000\Driver\40m\3
-16\

@® 7188xw.exe, @ 7188xw.f4, ® 7188xw.ini, @ 8k050408.img, ®
autoexec.bat, ®isa.exe, @ isa_data.exe from the CD_ROM into your “8000”
folder.

Run “\8000\7188xw.exe” in your hard drive. A “7188xw” screen will appear
(Press F1 for help).

Link COM1 or COM2 of your PC to COM1 of the controller through a RS-232
cable. If you use other COM Port (ex.COMb5), please modify the first line of
“7188xw.ini”.

([H B115288 P D8 S1 (EE 9115233 Fa D8 51

sautoexec.bat ¥isa.exe sautoexec.bat Xisa.exe
w2s w2s

Power off [-8X417/8X37, connect pin “INIT” to “INIT COM” and then power it up.
If the connection is Ok, “I-8000>"“ messages will appear on the 7188xw screen.

ICP_DAS MiniO57 for I-860@ Uer. 2.660 build AB2_Apr B8 26065 17:06:82
SRAM:512K. FLASH MEMORY:-512K

[CPU=Am188ES 1

Serial number= @9 63 40 68 A3 A8 A8 Y6

i-808A -

Type “ver” to see the current OS version & date.
Type “isa *p="to see the current driver version No. & setting of the controller.

i—SBBB

ICP_DAS MiniOS? for I-86068 Uer. 2.6860 build 882, .Apr B8 2680685 17:86:82
SRAM:512K. FLASH MEMORY:512K

[CPU=Am188EE 1

Serial number= 8% 63 40 60 B3 B0 BA 76

Driver : I-8xxY & disza.exe @ t .25, 2006
Mini087? : Must use@kASH488 . img

iza_data.exe — 1.8.0ct.2hH.2HB6

MED-ID = 1

COM1 is Modbus RTU =slave port. 192800 .8 . M.1

COM2 i=s Modbus RTU =slave port. 192800 .8 . M.1

Use ‘diszsa =f=1* to free COM1. ‘isa =f=B" to set COM1 as Modbus RTU

CC>Copyright:ICP DASE CO. . LTD. Taiwan Id:84517297_

To Upgrade an ISaGRAF Embedded Driver

1.

3-12

Power off the controller, connect pin “INIT” to “INIT COM” and then power it up.
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2. Press “E4” to auto download the following files and reboot system.
(isa_data.exe, autoexec.bat, isa.exe, 8k050408.img)

i-8008xdel v
Total File number iz 2, do vou really want to deletelusn>7

i—-8088>LOAD

File will =zave to 3008:8888
StartAddr——>7008: FFFF

Prezz ALT load £file?t
<:ngﬂ_£ilg}isa_data.exe[crc=E?§E;EEEEj::>
Send file info. total ZBY hlocks

Block 287

Tranzfer time i=z: 12.844888 zeconds

Wait about 60 sec. to update ISaGRAF system & DO NOT REMOVE THE
POWER

i-8808>biosl

Mini0s7? for 80868 Uer 2.80.882, date=84-88.2008%

Checking CRC-16...0K.

Update the 0% code. Please wait the message <<{Write Finished>>
Eraze Flazh [FB@BaA]

Mrite Flaszh

[FF1
<<Write Fini 0K
QYWait WDT reset system...
ICP_D ini or 18000 Uer. 2.860 build 862 . Apr B8 2605 17:06:82

SRAM:512K,. FLASH HMEHMORY :512K
[CPU=RDC 8828-D1]
Serial number= 5A S5A S5A S5A S5A S5A 5A 5A

3. Type “dir” to make sure “autoexec.bat” and “isa.exe” are well burned

i-88688:DIR

Brautoexec.bat) B5-21 /28003 B6:48:84 22[80816 180682 : BHRBE-8BA3 : BAAG
18-25-28006 18:28:88 188678 [2C1C6 186885 :A8A6—-AC21 : AAAC

Total File numbher iz 2 Free space=277756 hytes

4. Press ALT+X to exit “7188xw”.
5. Remove the connection between “INIT” - “INIT COM”; recycle the power of the
controller.
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3.12 Backup & Restore an ISaGRAF Project
For archiving purposes you can “Back Up” and “Restore” an ISaGRAF project.

For example, you may want someone to test your program or email to
service@icpdas.com for ICP DAS’s ISaGRAF service.

Backing Up an ISaGRAF Project

Open the “ISaGRAF Project Management” window, @ select “Tools” from the menu
bar, click on “Archive”, and then click on “Projects”. An “Archive Projects” window
will open which allows you to designate where you want to save the ISaGRAF
project to.

@ Click on the nhame of the ISaGRAF project you want to backup, and then ® click
on the “Backup” button. You can compress the size of the file you have backed up
by clicking on the “Compress” checkbox BEFORE you click on the “Backup” button.

{ 3 15aGRAF - Project Management 3 o ] 2
File Edit Project | Tools Options Help 1.

D E T M | ¢
st_exam Libraries Common data R
il_exam Import IL program ==t
sfc_exam Example SF G Project
m & Simple LD Program Ll
Reference : Simple LD Project o
Author : ICP DAS-USA, Inc. (i
Date of creation : 124152001
Version number : 1-1SaGRAF 3.41
Description : Simple Example Of An LD Program

Archive - Projects 1B

Xl

Workbench Archive 3
demo_15a - PR
demo_15b _ 4 | —acﬂ-[}-s-l
demo_16 Click on project
demo_17 ‘ko be backed up estore |
fbd_exam
il_exam 'A( Close l
'04|d b7 Click to reduce
ey file size Help I
st_mtel \
work_01
work_02a —
work_02b v [V Compress

3 : e SO
i~ Archiye location -

Backed up file
will be saved to
this directory

L

You will now find the backed up 1ISaGRAF project file in the “Archive” location you
have designated. In the example above, the name of the backed up file is
“simpleld.pia”.

3-14 Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2


mailto:service@icpdas.com

Restoring an ISAGRAF Project

To restore an ISaGRAF project from a backed up file, use the same method as
above to access the “Archive Projects” window, @ click on the hame of the backed
up file from the “Archive” window, then @ click on the “Restore” button. The
ISaGRAF project will now be restored to the sub-directory you designated.

archive -projects x
Workbench 1 Archive
demo_15a MW simpleld | Backup |
demo_15hb
demo_16
Goce 17 R
fbd_exam
il_exam Cloze |
indld
sfc_exam
zimpleld Help |
sl_exam
st_inter
work_01
work_0Z2a =5
work_02b e [T Compress
—Archive location
C:ASCOTTA Browse |

You can now open, edit and download the restored ISaGRAF project file.

3.13 Pin assignment Of the Fbus

Please refer to CD-ROM: \napdos\isagra8000\english_manu\
“user_manual_i_8xx7.pdf “
For detailed ISaGRAF User's Manual. The Fbus is listed in Chapter 7.

COM3 (Pin1, 9) : Fbus Networking
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3.14 Setting I-7000 and I-87K Remote I/O by DCON Utility

[-8xx7/8x37-80 controller system can link up to 64 pcs ICP DAS's Remote 1/O
modules - “I-7000” and “I-87K” series Remote 1/0O modules.

TO DO:

Before linking 1-7000 and I-87K modules for Remote I/O, you must use DCON Utility
to pre-set each I-7000 and I-87K remote module to have a unique address (NET-ID),
and set them to the same baud rate as the I-8xx7 controller system.

The DCON Utility is a toolkit that helps user to search the network, easily to
configure and test the 1/O modules. For DCON Utility program and manual please
reach to http://www.icpdas.com/products/dcon/introduction.htm.

NOTE:

Make sure the hardware connection is correct.
Configure 1/0 modules with 1-87Kn or RU-87Pn.
Search and configure the modules one by one.
Connect the INIT* to GND and Power on the module.

HwnNE

Step 1: Hardware connection

1. The power supply must be DC power between +10 ~ +30 V.
2. Wiring diagram for connecting to 1-87K4: (one module for each time)

POWER SUPPLY
+10¥ ~ +30 ¥Yoc

=
e—— N -
HOST COMPUTER GMND 6 i-87K4

¥+ L — —

T

<
+
Ik

GMND
DATA+

]

=) GMNIY DATA- .:_}
R5-232 Cable
k Y+

-

DATA-
rd
(=% ATAL

I-7520R

NOTE:
For I-87K4 1/0 module, you have to prepare an I-7520R (RS-232 to RS-485)
converter. For other wiring diagram please refer to “DCON Utility User’s Manual“.

Step 2: Initialize /O module

If the module is a new one, factory have set a default settings for user’s convenient.
If you don’t know the configuration of the module, please initialize the 1/0 module.
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The default state from factory:

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

Baud rate 9600 9600 115200

Checksum Disabled Not defined Disabled
Protocol [ DCON Protocol | Modbus Protocol | DCON Protocol

Y To initialize 1-7000 module is to wire connect the INIT* to GND and Power on the
module. After initialization, the module will become initial state.

% To initialize 1-87K module, please switch the DIP switch of I-87Kn. (Ex. Switch
Dip-2 to “ON” and restart I1-87Kn, the Slot2 will setup to initial.

The initial state after initialization:

I/0 Module §one ser:\ﬁ;ggoc))oo e 87K series
Address 0 0
Baud rate 9600 115200

Checksum Disabled Disabled
Protocol DCON Protocol DCON

Protocol

Step 3: Select COM Port and Baud Rate to search

Execute the DCON Utility from “Start>programs>ICPDAS>DCON Utility>“.

G DCON Uity v | [ DCON_Utility
dj SMART Zolution =] DCON_Utility on the Web
— | Wmdows Live bail ﬂ Uninstall DCON_Ttility

I Wetwork Associates

"T'ﬁ- CpenOffice org 2.0
9| ™) PDFCreator

89 Windows Live Memsnger
[=] Windows Live S50

- - - -

1. Click “COM Port” menu to select the COM Port and Baud Rate to search. You
can select multi-Baud Rate, Protocol or Checksum conditions if you do not
know the module’s setting, but it will spend more time to scan the network. After
selection, click “OK”.

2. Click | “Start Search” icon to begin search module.
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ﬂ DCDH _IOTILITY_ ¥ER[506] The Found Out I-7000/8000 module ..

IA'H
Q) @)D S o [0
| rnodule | .-’-'-.Bdress | Baudrate | Checksumn | farmnat | Status
[l Select the COM Port and Baud Rate... X
COM to zearch: Time Out Setting :
|EDM1 ﬂ | 500 mE

Baud Rate Option

- -
[ &7R00 [ 33400
4800 [ 2400

Select All Clear All

[~ » 115200
v 13200 v 3600

ocol Option
v DCOM v bodbus RTU v bodbus ASCI

Checksum Option
v Dicable .......................

Parity Option:
[v Mone [ Ewen [ Odd

- -

Step 4: Click Searched module ID and give the new configuration

Click !l when it is searched and double click module number to enter the setup

screen.

ﬂ_ DCON_UTILITY YER[506] The I/0 Modules Found ...

File COM Port Search Fun Teominal Language Help
@‘ Stat | 0 End| 255

HE O e
fote: | Description

_,u:undu]f-\ | Address | Baudrate: | Checksum | format | Statusz
CERE o 1M1 116200 Dissble  NA&1 16DIDCON]

In the screen, you can setup the Address, Baud rate, Checksum, and then click
“Setting” to save.

3-18 Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2



E Confignration for 87053 Module ¥ersion: A108

87053

Digital Input | 0 | 00000

LSE [CH:0)

MSE [CH:7)

Configuration Setting: Modbus Response Delay Time Setting
L)
Address: fl : —
|

Baudrate: 9200 -
Checksum |Disable j —

Setti Latch / Counter Xl

&t 3 o =5RE
4

87053 -> Setting Need Init* Connect to GND: [X|

. . , . Ple tINIT* to GN D,

if you didn’t connect the INIT, It will show @ o??ﬁ?ﬁ?ﬁ%mp_sﬁmhm INITside
the message window, please follow the e S i b el
step and click “Setting” button again.

In this screen, you have completed the settings, please disconnect the INIT and
reboot the power.

87053 -» Sethng Communication Farameters OK:

Seting Band Rate, Checksum or Protocol OE! Please do following steps
Stepl. Disconmnect INTT* Pin from GND Pin,
or adjust the Dip Switch to Noomnal ade.
Stepd. Power off then Power on the module.
Step3. Bearch the module agadn.

Finally, you can search the module again and check the settings.

ﬂ DCON_UTILITY _YEE[506] The Fonnd Out I/0 module .

File COM Port Search Eun Temminal Language Help
%“[ ‘|—|— LAH @ ‘ - ’T

CE
rnodule /I,.-‘-‘-.ddress | Baudrate: | Eheck%| farmat | Status | D escription

7053 212] 13200 Disw N.&.1 16°DI[DCON]
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3.15 Linking I-7000 and I-87K Modules for Remote I/O

Please refer to CD-ROM: \napdos\isagraf8000\english_manu\
“user_manual_i_8xx7.pdf”

For detailed ISaGRAF User’'s Manual. It is listed in Chapter 6.

1-87K4 1/0
RS-485 1-7000 I/O Modules Expansion Unit

I-8xx7/8x37-80  Addr.=1 Addr.=2 Addr.=3,4,5,6

If you choose to utilize the COM4 Port, connect the COM4 Port to the I-7520R's
RS-232 Port, and also connect the “DATA+” to the “DATA+” signal, and the
“DATA-" to the “DATA-" signal as shown below.

RS-232/485 | 2000 1/O Modules _ -87K4 110

COM4: /ngyerter Expansion Unit
m232 / P '
™ :

I-8xx7/8x37-80 I-7520R Addr.=1 Addr.=2 Addr.=3,4,56

You can link up to 64 1-7000 or I-87K series remote modules to one 1-8x17/
8x37-80 controller. You must remember to set each I-7000 and I-87K remote
module must have a unigue address, and be set to the same baud rate as the
[-8xx7/8x37-80 controller.

For more information regarding setting up and programming an 1-7000/I-87K
remote module, please refer to ISaGRAF User’s Manual Chapter 6 - “Linking To
[-7000 and 1-87K Modules”.
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3.16 Creating a Modbus Link with the Controller

Please refer to CD-ROM: \napdos\isagraf8000\english_manu\
“user_manual_i_8xx7.pdf”
For detailed ISaGRAF User’'s Manual. It is listed in Chapter 8.

If the COM3:RS-485 Port is used for Modbus Master, one 1-8x17/8x37-80 can
connect to many other devices. Each device on the link must have a unique NET ID
(1 ~ 255) address, and communicate at same baud rate settings.

com3
(RS-485: Pin1, 9)
RS-485 (D+, D-) RS-485 (D+, D-)
Other Other
Modbus PLC Modbus Device
NETID: 1 NETID: 2

If COM1/COM3/COM4 : RS-232 is used, you can only link one [-8x17/8437-80 to
one other Modbus device. To use the COM1 as Modbus Master Port, please
disable the default Modbus RTU Slave setting in it. Please refer to section 3.10.

com1,3,4 RxD 2 TxD
(Rs-232) 1XP 3 RxD
GND 5 GND ]
RTS
com4 cTS a
com3 ~ N PR—)  other
COM1 RS.232 \-«;—-/L Modbus Device
1-8xx7/1-8x37-80 NET ID : 1

If the COM4 Port of the controller is used to connect to one 1-7520R
(RS-232/RS-485 converter), then the controller can network to numerous Modbus
devices.

RS-232/485
COM4: Converter
RS-232 NETID: 1 NETID: 2

Other 1( Other
Modbus PLCs | |Modbus Device

. e .

= =1 Q /
I-8xx7/8x37-80 I-7520R RS-485
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3.17 Linking To an MMI Interface Device

Please refer to CD-ROM: \napdos\isagraf\8000\english manu\
“user manual i 8xx7.pdf”

For detailed ISaGRAF User’'s Manual. It is listed in Section 4.4 &

CD-ROM:
\napdos\others\touch\manual\” touch200 link to i8xx7 7188eq 7188xqg.pdf’ &
touch500 link to i8xx7 7188eqg 7188xq.pdf

If you are using any of the “Touch” series of MMI devices to connect to a controller,
you can only interface the devices to the COM1 Port on the [-8xx7/8x37-80
controller.

1
il
L. »
Touch 500 Series 1-8x17/ |1-8x37-8
RS-232 COM1: RS-232
TXD 2 >< TXD
RxD 3 RxD
GND 5 GND
CTS7
RTS 8 :I

Touch LCD Monitor:
http://www.icpdas.com/products/HMI/touch Icd/touch list.htm
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3.18 Using N-Port COM

There are some N-Port COM boards that can be used to extend communication
ability of the 1-8xx7/8x37-80 controller. The model No. available is as below.

1:RS-232 4'RS-485 | g11p: 2.ch RS-232 Expansion Module
I—81ﬂ g? [-8114: 4-ch RS-232 Expansion Module

[-8142: 2-ch RS-422/485 Expansion Module
Channel [-8144: 4-ch RS-422/485 Expansion Module
i Isolated [-8142i. 2-ch Isolated RS-422/485 Expansion Module

Please refer to:
http://www.icpdas.com/products/Remote 10/i-8ke/selection rs232 i18k.htm

Note:

These N-Port COM boards can only be plugged into slot O to slot 3. It doesn't
support slot 4 to slot 7. That means user can use only COM5 ~ COM20 of N-Port
COM boards.

Some functions can be used to read/write these COM Ports. Please refer to
CD-ROM: \napdos\isagraf\8000\english manu\ “user manual 1 8xx7.pdf” for
detailed 1ISaGRAF User’'s Manual.

They are listed in Appendix A.4 for “COMOPEN”, “COMCLOSE”, “COMREADY”,
“COMARY_R”, “COMARY_W”, “COMREAD”, “COMSTR_W”, “COMWRITE” and
“COMCLEAR”.

Pin assignment:

1-8142/ 8144/ 8142i 1-8112/ 8114
J1 Ja

1 DCD 4 1

TxD1+/D1+ 2 DSR 4 2
TxD1-/D1- 3 RTS 4 3
RxD1+ 4 4
RxD1- 5 TD 4 5
RTS1+ 6 RxD 4 6
RTS1- 7 7
CTSi+ 8 CTS 4 8
CTSi+ 9 DTR 4 9
: 10 RI 4 10

= RS-422/485 = RS-232
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3.19 Pin Assignment of Communication Ports

3-24

COM1 COM3
f’@ GND //\®_DATA+
© ® TxD
Q) RxD C£—®®_R><D
[% ©5 RTS B—
XD paTA- | D@
e - P
N
CcCOM4
DSR _@Kléj CD
RTS @—{—xP
cTS | 23| IxD
@_ . DTR
RL_L GND
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3.20 Dimension

8 Slots:

[ c—m [ e — [ — —>o —m —
SIS IEI=EIE = Sl= = P
Front View

ﬂ-l
Left Side View ; . n
Right Side View
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Unit: mm
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Chapter 4 Frequently Asked Questions

“User Manual of ISaGRAF Embedded Controller” is an advanced manual for using
ISaGRAF as the embedded controller software. Please refer to this manual for
more and detail information about how to use the ISaGRAF Embedded Controller -
I-8xx7/8x37-80. For manual, please refer to
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm or
http://www.icpdas.com =» Products/Software = ISaGRAF

In this chapter we will list useful applications and their demo programs. Please
download programs from CD or website http://www.icpdas.com/fag/isagraf.htm or
http://www.icpdas.com = FAQ/ISaGRAF

4.1 English ISaGRAF Ver.3 FAQ

=

Q: How to get counter value built in 1-7000 & 1-87xxx Remote 1/O modules ?

Q: How to search I/O boards and declare variables automatically for 1-8xx7
controllers ?

Q: How to build a HMI screen by using ISaGRAF ?
Q: Can | create my own functions inside ISaGRAF ?

Q: Can | use more than 32 I/O in my ISaGRAF project if | don’'t have
ISaGRAF-256 or ISaGRAF-L ?

Q: Can | use 1SaGRAF PAC (1-8417/8817/8437/8837, I-7188EG/XG) as a
Modbus Master controller to gather data from other Modbus devices ?

Q: Can | write my own protocol or third-party protocol to apply on ISaGRAF
PACs ?

Q: What is the Ilimitation of program size of 1-8417/8817/8437/8837,
I-7188EG & I-7188XG ?

IN

(EE] (O8]

lon

[e)

I~

Q: Can not fine 1/0O boards in the ISaGRAF I/O connection window ?

Q: I Want to email my ISaGRAF program to someone. How can | archive one
ISaGRAF project to a single file?

Q: How can | implement motion control in 1-8417/8817/8437/88377?

5B fof e

Q: My HMI software want to access to float values and long word values
inside the 1-8417/8817/8437/8837,7188EG & 7188XG.How?

Q: PWM: Can | generate D/O square wave up to 500 Hz with
1-8417/8817/8437/8837 , 7188EG & 7188XG controllers ? How?

Q: Can | use 8K parallel D/l board to get counter input up to 500 Hz ? How ?

Q: How to output something at a time interval ? For ex. Turn ON at 09:00 ~
18:00 on Monday to Saturday , while 13:00 ~ 20:00 on Sunday?

& =] &

&

Q: How to determine a D/l if it has bouncing problem ?

Q: How to trigger something at some seconds later when one event
happens ?

|H
~
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Q:Does the 1ISaGRAF-256 software have I/O Tag limitation ? Why not using
“ISaGRAF-L” Large version ?

Q: Why my 1-8417/8817/8437/8837 or I-7188EG/XG stop running ?

Q: How to search a variable name in an ISaGRAF project ?

Q: When closing my ISaGRAF window, it holds for long time. Why ?

R RISl l&
N IO [I© o

Q: How to Use Proface HMI (Touch panel) to link to I-7188EG/XG , I-8xx7
and WinCon-8x37 ?

|I\J
w

Q: How to reduce ISaGRAF code size ? How to directly Read/Write ISaGRAF
variables by using Network address ?

|I\J
N

Q: How to scale analog input and output of 4 to 20 mA to my engineering
format ? How to scale analog input and output of 0 to 10 V to my
engineering format ?

Q: How to detect controller Fault ?

Q: New ISaGRAF retained variable is better than old one.

Q: How to link to Modbus ASCII Slave device ?

RN

Q: How to use multi-port Modbus Master in the WinCon-8337/8737 &
WinCon-8036/8336/8736 ?

|I\J
(o]

Q: How to send/receive message from ISaGRAF PAC to remote PCs or
Controllers via Ethernet UDP communication ?

|00
o

Q: Setting special “range” parameter of temperature input board to get clear
“Degree Celsius” or “Degree Fahrenheit” input value. For ex, “1535”
means 15.35 degree.

Q: Setting a special “ADR_” parameter of remote [-7000 & [-87xxx
temperature input module to get clear “Degree Celsius” or “Degree
Fahrenheit” input value. For ex, “8754” means 87.54 degree.

Q: How to access to 1ISaGRAF variables as array ? (A demo program of
sending string to COM2 or COM3 when alarm 1 to 8 happens)

Setting Up More Modbus RTU Slave Ports in WinCon ISaGRAF PACs

Compiling error result in different ISaGRAF version ?

& RIS

Slow down ISaGRAF driver speed to work better with Indusoft software in
W-8036/8336/8736 & W-8046/8346/87467

I-7188EG/XG support remotely downloads via Modem Link

Setting 1-7188EG/XG 's COMS3 as Modbus RTU Slave Port

Q:
Q:
Q:
Q: Redundancy Solution in WinCon
Q:
Q:
Q:

ISaGRAF version 3.4 & 3.5 Now Supporting “Variable Array” !l

& 8|8 <&

O

. Setting 1-8437/1-8837/1-8437-80/1-8837-80 's COM3 as Modbus RTU
Slave Port

|-l>
=

Q: How to connect PC/HMI to a Redundancy system with a single IP
address ?

N
N

Q: How to use WinCon connecting to Ethernet I/O ? The I/O scan rate is
about 30 to 40 msec for 3000 to 6000 I/O channels .

4-2
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Q: How to setup WinCon-8xx7 as TCP/IP Client to communicate to PC or

43 other TCP/IP Server device ? Or WinCon automatically report data to PC
via TCP/IP ?
44 1Q: WinCon-8xx7/8xx6 automatically report data to PC/InduSoft or PC/HMI ?

Q: 1SaGRAF PACs display message to EKAN Modview LED

Q: How to Write 16-bits to Modbus RTU devices by Modbus function call No.
6 ?

Q: How to Read or Write Floating Point Value to Modbus RTU Slave device ?

Q: How to use iIPAC-8x47 and Win-8xx7/8xx6 to control FRnet I/O ?

Q: Setting a special “CODE_" parameter of “MBUS_R” & “MBUS_R1” to get

49 a clear “Degree Celsius” or “Degree Fahrenheit” input value of M-7000
temperature module . For ex, “3012” means 30.12 degree.
50 |Q: How to connect an ISaGRAF PAC to M-7000 Remote 1/O ?

Q: VB.net 2005 Demo program using Modbus TCP/IP protocol to control
ISaGRAF PACs

Q: VB 6.0 Demo program using Modbus TCP/IP protocol to control ISaGRAF
PACs

53 |Q: Performance Comparison Table of ISaGRAF PACs

54 |Q: IPAC-8x47 and uPAC-7186EG support Data Logger function

Q: How to connect 1-7018z to get 6 channels of 4 to 20 mA input and 4

55 channles of Thermo-couple temperature input ? And also display the value
on PC by VB 6.0 program ?
56 |Q: How to do periodic operation in ISaGRAF PACs ?

Q: How to record 1-8017H ’s Ch.1 to Ch.4 voltage input in a user allocated
RAM memory in the WinCon-8xx7 ? The sampling time is one record
every 0.01 second. The record period is 1 to 10 minutes. Then PC can
download this record and display it as a trend curve diagram by M.S.
Excel.

Q: How to record 1-8017H ’s Ch.1 to Ch.4 voltage input in S256/512 in
[-8437-80 or 1-8837-80 ? The sampling time is one record every 0.05

28 second. The record period is 1 to 10 minutes. Then PC can download this
record and display it as a trend curve diagram by M.S. Excel.
59 |Q: Some skill to operate RS-232/422/485 serial COM Port by COM functions

Q: How to read/write file data in WinCon ?

Q: How to connect RS-485 remote I-7000 and I-87K I/O modules in I-8xx7

61 [-7188EG/XG and WinCon-8xx7 controller ? How to program RS-485
remote |1-7017RC , I-87017RC and I-7018Z ?
62 |Q: How to setup a redundant system with Ethernet I/O ?

Q: Why my RS-485 remote I-7000 and I-87K Output module 's host watchdog

63 function doesn't work to reset its output channels to safe output value while
the RS-485 communication cable is broken ?
65 |Q: ICP DAS Release Stable and Cost-effective Data Acquisition Auto-Report
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System. (VC++ 6.0 and VB 6.0 and ISaGRAF demo program are
available)

|CD
(o))

Q: How to process the Integer or Real value coming from the RS-232/RS-485
device ? Like the device of Bar-Code reader or RS-232 weight meter.

Q: How to send email with attached file by WinCon-8437/8747 ?

Q: Why the W-8xx7 or I-8xx7 or |I-7188EG or I-7188XG always reset ? How to
fix it ?

Q: Why my PC can not run “ftp” to connect W-8347 or W-8747 ?

= 18 18 |

Q: How to do Time Synchronization and record state of many 1SaGRAF
PAC ?

Q: Application: Record 10-Ch. temperature value into a file in W-8xx7 every

71 minute. When 24 hour recording is finished, send this record file by email
every day.
79 Q: Application : Record Voltage/Current input by W-8xx7 every 20 ms for 1 to

10 minutes. Then send this record file by email.

Q: Why does the I-7017 or I-87017 's Current Input reading value become
double or incorrect ?

Q: How to use ISaGRAF New Retain Variable ? What is its advantage?

I N

Q: Why my ISaGRAF project can not connect Modbus Slave device
correctly?

Q: How to send e-mail with attached file by uPAC-7186EG?

N[
~ IO

Q: How to send e-mail with attached file by iPAC-8x47?

&

Application: Record 10-ch. temperature values into a file in iPAC-8x47 every
10 mimutes. When 24 hour recording is finished, send this
record file by e-mail every day.

S

Application: Record Voltage/Current input in iPAC-8x47 every 50 ms for 1 ~ 5
mimutes. Then send this record file by e-mail.

00}
o

Application: Record 10-ch. temperature values into a file in uPAC-7186EG
every 10 mimutes. When 24 hour recording is finished, send this
record file by e-mail every day.

Q: How to measure +/-150 Vboc in ISaGRAF PACs plus the 1-87017W-A5 1/O
card ?

Q: An easy way to program the fast FRnet Remote I/O modules

B3 I8 R
w N (o

Q: How to set 1-8x37, 1-8x37-80, I-7188EG and uPAC-7186EG 's TCP
recycling time ?

o
s

Q: Application: A Cost Effective and Hot-Swap Redundancy System by
MPAC-7186EG or 1-8437-80 plus RU-87P4/8

|00
(o)}

Q: The WinCon-8347/8747 , WPAC-7186EG and iPAC-8437/8837 connecting
one or several I-7530 to link many CAN or CANopen devices and sensors.

Q: What does it mean and how to fix it when the 7-segment LED shows error
messages of Err00, Err02, Err03, Err90 or E.0001 after booting the PAC?

8] 1%
(00) ~

Q: Function Modifications: The W-8347/8747, yPAC-7186EG, 1-8x37-80,

4-4
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[-8xx7 and I-7188EG/XG with S256/512 and X607/608 no longer support
old retain method, please change to use the better new retain method to
retain variables

Q: Why my yPAC-7186EG unable to renew the driver and ISaGRAF
application?

S| 13
o I

Q: How to use I-7017Z module in ISaGRAF PAC?

Q: How to use ISaGRAF PAC plus I-87089 with the VW sensor Master card
to measure the Vibration Wire frequency to calculate the stress of
constructions ?

|©
=

Q: Setting yPAC-7186EG’s and I-7188EG/XG 's COM3 or COM2 as Modbus
RTU Slave Port

Q: New Hot-Swap And Redundant Solution For The WinCon-8347/8747

Q: How To Update The WinCon-8347/8747 's OS ?

& IRIR| IS

Q: The Wincon-8xx7 Supports Max. 32 Modbus TCP/IP Connections Since
Its Driver Version 4.03

Q: Release Two C-Function-Blocks To Read Max. 24 Words Or 384 Bits
From Modbus RTU/ASCII Devices

|©
(o))

Q: How to modify the IP, NET-ID and Modbus RTU Slave Port setting of the
— | W-8347/8747 by an USB pen drive (without Mouse and VGA) ?

©
~

Q: How to get an average value of a Real or Integer variable which is
— | samlped every fixed interval (or sampled in every PLC scan ) ?

100 |Q: How to use 1-8084W (4 / 8 - Ch. Counter or 8-Ch. frequency) ?

Q: How to read max. 120 Words or max. 60 Long-Integers or max. 60 Real
value from Modbus RTU / ASCII devices by using MBUS XR or
MBUS_XR1 function block (for WP-8xx7 / 8xx6 and VP-25W7/23W7/
25W6/23W6 and Wincon-8xx7 / 8xx6 only) ?

102 |Q: Why PC can not connect the WP-8xx7 or VP-25W7/23W7 's FTP server ?

103 |Q: Using RS-232 Or USB Touch Monitor With WinPAC.

Q: Why my PC running ISaGRAF can not connect the ISaGRAF PAC
correctly ?

Q: Program The 8-Channel PWM Output Board : 1-8088W In WP-8xx7,
VP-25W7/23W7 And iP-8xx7 PAC.

Q: How to display the frequency trend curve by running ISaGRAF and C# .net
2008 program in the WinPAC-8xx7 plus 1-8084W?

Q: How to do auto-time-synchronization and measure the local Longitude
107| and Latitude by using the GPS-721 or I-87211W GPS I/O module in
ISaGRAF PAC ?

Q: How to display the temperature trend curve by running ISaGRAF and
= | C# .net 2008 program in the WinPAC-8xx7 plus i-87018z7

Q: How to adjust the system time of some ISaGRAF PACs via Ebus by using
ISaGRAF PAC and 1-87211w?

110|Q: ZigBee Wireless Application: How to control remote I/O and acquire data?

111|Q: How to use the GTM-201-RS232 to send a short message in user's local
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language ?

112 Q: Program the 1-8093W (3-axis high speed Encoder input module) by

= | ISaGRAF.

113 Q: Linking ISaGRAF PAC to Modbus TCP/IP Slave Devices By Modbus TCP
==| Master Protocaol.

114 /Q: How to avoid garbled content when printing ISaGRAF PDF documents?

Q: Working eLogger HMI with ISaGRAF SoftLogic in the WP-8xx7, VP-2xW7
115/ and XP-8xx7-CE6 PAC. (the document version is 1.02 released on
Dec.23,2009).

116 Q: How to enable the second _to _fifth Modbus RTU slgve port of the WP-8xx7
= | and VP-2xW7 without modifying the ISaGRAF project ?

117|Q: How to install the ISaGRAF Ver.3 on Windows Vista?

118 Q: AM.S. VC++ 6.0 Demo Program To Connect One WP-8xx7 by Modbus
== TCP Protocol.

11 Q: How to imp_lement the communi_cation redundancy between the central
==—| control station and the local stations?

12 Q: How to calculate the moving average value of a variable by c-functions
= “Aver_N”"or “Aver F”?

121 Q: How to install or remove the ISaGRAF development platform properly?
122 Q: How To Solve The USB-Freeze Problem Of The W-8x4x ? How To Update
= | The W-8x4x's OS Image ?
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Appendix

A : 10-ch Thermocouple Input Module

10-ch Thermocouple input module is a brand new designed module different from
the 8-ch normal module in the industrial area. ICP DAS supply 1-7018Z and
[-87018Z of 10-ch Thermocouple Input Module and they all meet the RoHS
Standard. They are the best Thermocouple Input Module choices for iPAC-8xx7
and [-8xx7.

A.1:1-7018Z

A.2:1-87018Z

A.3 . Advantages
1. Itis special designed for thermocouple inputs. The innovative design makes

the thermocouple measurement more accurate than the previous design.

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

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

Up to 240 Vrms over voltage protection is provided.

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

A

For more details, please visit the web site listed below:
[-7018Z: http://www.icpdas.com/products/Remote 10/i-7000/i-7018z.htm
[-87018Z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm
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B : RU-87P1/2/4/8

Introduction
RU-87Pn (n: means 1/2/4/8 slots) series is a remote intelligent 1/O expansion
unit that used to expand I-87K series I/O modules over the RS-485 for industrial
monitoring and controlling applications. There are more than 30 I/O modules
supported with the unit, including analog input/output, digital input/output, and
counter/frequency I/O modules. RU-87Pn is the best choice for ISaGRAF PACs
(I-8xx7, uPAC-7186EG, I-7188EG/XG, W-8xx7) connecting to I-87K Remote
I/O modules.

RU-87Pn is designed to be used in harsh and noisy environment, so the
hardware is manufactured with wide power input range (10 ~ 30 Vbc) and
operating temperature (-25 ~ +75 °C). It simplifies installation and maintenance
of 1/0 modules with hot swappable and auto configuration, fault and error
detection, dual watchdog, programmable power on and safe values.

Various software development kits (SDK) and demos are provided, such as DLL,
ActiveX, Labview driver, Indusoft driver, Linux driver, OPC Server, etc. The
ISaGRAF PACs can connect to the RU-87Pn directly. The 1-87K series /O
modules plugged in the RU-87Pn can be easily integrated into variant software
system.

Power Module  CPU Module I-87K I/O Slots

v WowY v
87Pn power CPU power gystem ready

Auto Configuration Enable/Disable

Address
Rotary Switch

Configuring
Dip Switch

DC +10~30V .

Power connector giots | ED indicators
Fig. 1 RU-87P4
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Features
Hot Swap

The RU-87Pn doesn’t need to shut down its power to replace or plug I-87K I/O
modules. Therefore, the whole system can keep operating without any
interruption.

Auto-Configuration

Configurations of 1-87K I/O modules can be pre configured and stored in the
nonvolatile memory of the RU-87Pn. When the RU-87Pn is power on or an
[-87K 1/0O module is plug in, the RU-87Pn automatically check and restore
these configurations to each [-87K 1/O modules on it.

Easy Duplicate System

Using the DCON Utility, you can easily make a backup of the I-87K module
configurations and write to another RU-87Pn. This design can easily and
quickly duplicate many RU-87Pn.

Easy Maintenance and Diagnostic

The basic configurations (includes station number, baud rate) are set by the
Rotary and DIP switch. The operator can use only one screwdriver to set the
RU-87Pn. And there are several LED status indicators to show whether |-87K
modules are configured and work properly.

If one 1-87K module is damaged, the operator just need to get one good I-87K
module with the same item number to replace the damaged one. And then
check the LED indicators to know whether the replacement is performed
correctly. The switch and LED design makes it easy for maintenance. There is
no PC and Notebook needed.

Fully Software Support
The variant development kits and free charge software utility:

DCON Utility: for configuration
OPC Servers

EZ Data Logger

Support Variant Software Develop Toolkits

Free DLL, ActiveX, Labview driver, Indusoft driver, DasyLab driver, Linux
driver

B |SaGRAF PACs can connect to the RU-87Pn directly
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