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 :
nPAC: nMPAC-7186EG, nPAC-7186PEG,|-7188EG, [-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 C _FAQ C Software C 1SaGRAF for Frequently
Asked Questions.

Written by Chun Tsai, Spike Huang & Janice Hong, R&D dept. , ICP DAS.
Copyright April 2002 17 Aug. 2008, by ICP DAS CO., LTD. All Rights Reserved.
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Reference Guide

| SaGRAF User:6s 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)Us er 6 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

5

http://www.icpdas.com > Products > Industrial Ethernet
Switch > Unmanaged Industrial Ethernet Switch

RS-232 to RS-422/485 Converter : I-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 C FAQ C Software C I1SaGRAF 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 | < o0 S
calculation (bytes) (bytes)
(Normal PLC (scan-time)
scan-time)
About About 2 ports About
Xflggg 5|(_))(§|3|OHOZ 10-50 (imes) | 1050 @mes) | 10/100 | 2MB | 200~4(
(3~15ms) | (3~15 ms) Mbps MB
PXA270 About About
WP-8xx7 520MHz 10~30¢imes) 10~30imes) 2 ports
or compatible] (3~15ms) | (3~15ms) | 10/100 —
Mbps | 1MB | 54 4o MB
PXA270 About About 1 port
VP-25W7 A
Vo] 520MHz | 10~30umes | 10~30umes | 10200 | 1MB | AP0
or compatible| (3~15 ms) (3~15 ms) Mbps
About About 1 port
VP-2117 i?tiﬁoa'\t’i'gé 4 (imes) 0.8¢mesy | 10/100 | 64 KB %%OEtB
P (2~25 ms) | (10~125 ms)| Mbps
. 2 ports
1P-8447 Abou
iP-8847 |g018680MHz|  APOU About 1“3’500 768 KB
or compatible 4 (times) O.8(t|mes) pPS
-8437-80 (2-25 ms) | (10~125 ms)
1-8837-80 lport | 64KB
Ao About 10 Mbps About
8018840 MHz ou ou 512 KB
1-8417 | or compatible L (imes) 0.2 mes)
1-8817 (5~100 ms) | (25~500 ms) -
nPAC About
7186EG | 8018680 MHz|  APOU! About L port 640 KB
= or compatible 4 (times) O.8(t|mes) 10/100 About
MPAG (25 ms) | (10~125ms)| Mbps
7186PEC 64 KB 768 KB
1 port
-7188EG| 8018840 MHZ 00U AU 10 ',[\’,Ib . About
or compatible L times) ) 2 512 KB
|-7188XG| (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 *Q

0S WInCE MiniOS7
XP-8xx7 WP-8x37/ VP-25W7/ iP-8447
Model -CE6 WP-8x47 VP-23W7 iP-8847
*2 *2 £
Modbus TCRaster :
(Max. Connectirly Max. 100 devices -
ModbusRTU/ASCII (Perport) (Total
Master Function Block 256 128
(Max.)
ModbusRTU/ASCII *3| 33ports 10 ports 2 ports
Master COM PortMax) COML~33 1~14 2,3,5~14 1-5
ModbusRTUSIlave *3 9 ports 5 ports 2 ports
COM Port{Max.) COM ~33 1~8 2,3,58 lor2,3
Modbus _TCP/IIave 64 30 6
[Connections *4
Modbus Address Rang 1~8191 1~4095
LCDMonitor TFT15.703.506 -
Touch Panel Yes - -

. 1024x768 640x480
VGAResolutionMax.) 1024x768 1300x600 1320x240 -
USPBPort o5, 2 2/1 1 -
BatteryBackup SRAM 512K
PACGo PAC
Data Exchange Ebus F Sl
SendEmail (

(file attached) S ve:
Redundant
Ye:
Ethernet Port *8
Mbus24r & mbu24rl Ve
Function Block )
Mbus_xr& Mbus xrl
- - Yes -

Software FeaturegRequireOptional Accessoriep

SupportFRnet /10 *10 Ye:
SupportCAN/CANoperi 1 Ye:
SupportVW Sensor Ye:

SupportNew Redundant

System *12

Yes
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0S WInCE MiniOS7
XP-8xx7 WP-8x37/ VP-25W7/ iP-8447
Model -CE6 WP-8x47 VP-23W7 iP-8847
*2 *2 *2
Remotel/O Modules(Optional Accessories)
SupportEthernet 1/0 Yes i
(with 1-8KE4ES-MTCR
Supportl-7KI87K1/O Max. Connecting255 64
(*Only supportl COM Port| COM 3or 4 2o0r3 2or3or4
MiniOS7 PAC & WP-8xX7:
O MiniOS7 WinCE
[-7188|1-7188 | nPAG |1-8417 |I-8x37 |iP-8447 VP-2117 \WP-8x37
XG | EG |7186 [I-8817| -80 |iP-8847
Model PEG WP-8x47
/EG *1 *2 *2
2
Modbus TCRaster i 100
(Max. Connectingpevicg
ModbusRTU/ASCII (Total (Perport)
Master Function Bck 64 128 64 128 256
(Max.)
ModbusRTU/ASCII *3[- < 2 ports 10 ports
Master COM Por{Max) 5 3 1,2,3 1,3,4,5 1~5 | 1~-3,5| 1~14
ModbusRTUSIlave *3 2 ports 5 ports
[COM Por{Mmax.) COMlor 2/3 1,2 1,3 10r2/3 1~8
Modbus _TCP/IP Slave 0 4 6 0 4 6 32
[Connections *4
Modbus Address Rang 1~4095 1~-8191
LCDMonitor STN -
Touch Panel - -

: 1024x764
VGAResolutionMax.) 128x64 1800x60(
[USBPort 5 - 2/1
BatteryBackup SRANG Optioral Optioral 512K
PAQO PAC Fbus| FbusEbus | Fbus Fbus, Ebt Ebus
Data Exchange
SendEmail
(file attached *7 ) Yes ) ves
Redundant
Ethernet Port *g ) M ) ves
Mbus24r & mbu24rl ] Yes ) Yes
Function Block
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OS MiniOS7 WinCE
[-7188|1-7188 | nPAG |1-8417 |1-8x37 | IP-8447 VP-2117 WP-8x37
XG | EG |7186 [I-8817| -80 |iP-8847
Model PEG WP-8x47
[EG *1 *2 *2
2
Mbus_xr& Mbus_xrl _ Yes
Function Block *9
Software FeaturegRequireOptional Accessoriep
SupportFRnet I/O  *10 - Yes - Yes
SupportAN/CANopeni 1 - Yes - Yes
SupportVW Sensor - Yes
SupportNew Redundant
System *12 ) Yes
Remotel/O Modules(Optional Accessories)
SupportEthernet 1/0 i Yes
(with I-SBKE4E8-MTCRH
Supportl-7KI87KI/O Max. Connectingg4 255
(*Only supportl COM Porx COM2o0r3 3or4 20r30r4| 20r3 20r3
Annotations:
*1. 1 PAC-7186PEG is i PAC-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& COM5~14 resides at the 1-8112iW/
8114W/ 8114iW/ 8142iW/ 8144iW expansion modules;
XP-8x47-CE6G COM6 ~ 33, resides at the 1-8112iW/ 8114W/ 8114iW/ 8142iW/
8144iW expansion modules;
[-7188/ nPAC-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, nPAC-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.

NMPAC-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 TPAC-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, nPAC-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.

A Power Supply

Power Requirements

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

Protection

Power reverse polarity protection

A General Environment

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

A 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

A 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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A 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)

A 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.)

A 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)

A 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

A 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

11



Max. 64 Remote I/O 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

Protocol . .
devices, 2 ports support up to 64 Modbus_xxx function
blocks (same type).

Fbus Built-in COM3 Portt o exchange data ¢«
ISaGRAF PACs.

Ebus To exchange data between |
PACs via Ethernet Port.

One of COM4 or COMS can link to a GSM modem to
support SMS. User can request data/control the controller

SMS: by cellular phone. The controller can also send data &

Short Message Service

al arms to user ©ptional SEM modems:
GTM-201-RS232 ( 850/900/1800/1900 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 suppor
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.

A 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
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Specifications: 1-8417/8817

A Power Supply

Power Requirements

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

Protection

Power reverse polarity protection

A General Environment

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

A 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

A 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.

A 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)

A 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.)

A 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)

A 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

A 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 COM3 Portt o exchange data b
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 controllercanal so send dat a
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 COM3orCOM4supports | CP DAS
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.

A 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:

A

To Do To Io Io Do o

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+ I-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-232/485 et . 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\isagraf\8000\english_manu\
Quser_manual_i_8xx7.pdféfor detailed ISAaGRAF User& 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.

Windows 95 / Windows 98 / Windows 2000

Windows NT Version 3.51 or Windows NT Version 4.0

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 (nstall.batofile listed on the ISaGRAF CD.
(If the Gnstall.batdfile is not found on your ISaGRAF CD, and then double-click
on the @SaGRAF.exedfile 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 (Englishdbecause 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 Cstartd button,
then on ®Programsg and you should see the ISaGRAF program group as illustrated
below. You could click OProjects Oto 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,

If the (HelpdC Aboutdsays Maximum number of 10 variables: 324 it means
ISaGRAF workbench cannot find the dongle well.
C Please reset your PC and then check the MHelpdC G\boutdagain.

E IFaGRAF - Project Management
File Edit Froject Tools Opho

BE DB oS

Help o
Ueer's punide
Language reference

15aGRAF “Workbench
4 Yerzion 3_41
;wi‘. Copyright 1990-2000 CJ International

Configuration

Reference: WhD2

aximum number of 10 valiable@

If it still displays Maximum number of 10 variables: 326, the dongle driver may
not be installed well.

C Please execute the ISaGRAF 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

ASentine\SSD5411-32bit.exedin the ISaGRAF 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 CCTFMON.EXEd of Windows 2000.

To avoid this problem, you may create a short cut for the ASaGRAF project
managero. And then check on Qun in separate memory spaceooption 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 Gsa.ini6file in the ISaGRAF Workbench GEXEo subdirectory.

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

the Qsa.iniofile.

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

2-3



Locate the [WS001] header in the Gsa.inidinitialization file (it should be at the top of
the file). Anywhere within the [WS001] header portion of the (sa.inidinitialization 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 ACP DAS Utilities for ISaGRAF6 consists of 3 major items.

., /O libraries of I-8xx7/8x37-80 & W-8347/8747
. Modem_Link utility
., Auto-scan I/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
ACP DAS Utilities for ISaGRAFA. 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 QCP DAS Utilities for ISaGRAF6is not in your CD-ROM, please refer to website of
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm , then click Mriverdicon
to download Qo _lib.zipa.
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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 h a v einstalled 3SaGRAF6& ACP DAS Utilities for ISaGRAFG 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
BE DED S 0~ | e

Gtor W

Name of project group - Oestd

/

examplel |

creation

toutl

thoo
testik
test01

Author

example 1

Project name i @xamplel6

link to TSOG

LA DO ST AT L 4= DT A

© IRaGRAF - EX

AMPLE]L - Pro | STANTLE
F:IlE Make Prt:u]ect Tool: Debug

Date of creatiol By | [ & I | Mo as | mm Ha | @ F oE |

A-0TOSS T OTOAT D00

=101 %]

Qptions Help

Begin:

/-5T1 \

One ST program i C3T16

End:

One LD programi D16

End: LCM (Ladder Diagram)

Variables declaration:

Name | Type | Attribute Description
INIT Boolean | Internal |Initial value at 'RUEA. 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 i (8T160outline:

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 GBtarté button, then click on @rogramsg, then click on
QSaGRAF 3.46then click on QProjectsdas shown below.

Jasc Software » E Diagnosis
Logitech Mouse'Ware 4 ﬂ Libraries
Macromedia Dreamweaver 4
Macromedia Extension Manager » @ Read Me
Master Conwerter 4 @ Repark
Matrikon OPC
[ i
MCSC Training
Microangelo
H Micracim
i Windows Update iy
Micro-IDE
= E
Microsoft JNET Framework SDK
% Progran: - X
Microsaft Developer Metwark

'{'m§ Daocuments » Microsoft Office: Tools
Microsoft Press

I% B < Microsaft Yisual Studio 6.0
s » Microsoft Web Publishing
$ Maorpheus
@ Help MSDM HelpDesk Sample
= MC 3.1
E—— Rur... e
MetZera Inkernet
[l Mew Yisio Drawing
§ 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 1ISaGRAFUs er 6s Gr oup

Click on the GBelect Project Groupd and then click on QNew Groupd then type in the
name for the new user's group you wish to create, and last click on G(DKa

After click K4 the group name will show as below, please click (selectoto enter
this group.

LE ISaGRAF - Froject Management _ IDIEI

File Edit Pmject Tool: Options Help

|Dm|ﬁﬁ|ﬁﬂ%|ﬂ53mples |‘Q|
™~

rs
rfdemo complete SFC demo 1. LTIS.;IEDT p—— _I
rigraph demaonztrates use of araphic FETOFE — ;

dfmath Project gronps |
rfmatrix
Default cisawiniapl =

Samples  chisawinismp

chizawintest
Dema il aw?n'l.demcu
. . l
Click OK, the group name will show here | Gose |
Mew project group x|
- 4.
— o |
M arne: 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 Projectdicon and then
enter in the name for the new project, you can then enter additional information for
your project by clicking on the (Editdand then Bet Comment Textd menu as
illustrated below.

LB [3aGRAF - Project Management =10l x|
File Edit Pmoject Tool: Ophtons Help
Be | DVED &S| 00 =8 e | 2 |
@m creation \ 1. i’
toutl |Create nesy pru:ujeu:tl
t500 link to TSOR
an test8k e eg] reate new project x|
mm test01 test hodk o
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 et it Test 2

g [oggle separator resunant Master, 192.168.3.199, com2 <= 7043.%]
sort 3. I3 redundart Shave i
Move up in list 837 redundant Slave

[ Move down in list redundant Slave, 1921683193, com? =--= 7043C

| ———

demo AFh . Project comment text ﬂ
Reference D exd Proiect: 1

Author rajeck: 4.

Comment: |e:-campley |

ok LCancel |

You will now see the name of the new project in the @Project Managementéwindow.
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

Lo 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 Mictionarydicon
Click on the Booleandtab to declare the Boolean variables that will be used in

Double click on the colored area below the Booleandtab, and a Boolean

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

1.
2.
our example program.
3.
Variabledwindow will open.
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- [8aGRAF - EXAMPLE]L - Programs -0l x|
Fil=: Make Project Toole Debng Options  Help

B H2X DED HXie Dk R3Ds

|= Fil= Edit Tool: Optiong Help

[ 2 | & 0fe | «x<xmd|xag|

=10l x|

[=]

For the purpose of this example program

Boolean Variable EI

1,
M arme: ||N|T | ebwark Address: |:|
2.

CommentNJFlag to indicate first scan cycle or not

—.i'-.ttril:uutes&— Walues Store 5.
F False: | |
" Jnput Cancel
" Qutput I et
" Constant

I e Previous

It

Extended

(Please refer to ch2.3 Variables declaration)

The variable Boolean Variable Namedis ONITS

Jrlag to indicate first scan cycle or notdis added to the &Comment Sectiona
The type of GAttributed In this example program i dNITowill be an Gnternald
Lastly, check on the Get to true at initdsince we need INIT has its initial value as
TRUE when the project is just power up to run.

5. Then press the (Btoredbutton 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 : - IDIEI

Fil Edit Tools Qpﬁuns Help

| | & 00 “xB 4|38

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.

| f you decide that you want t o dbublectck
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 GUT01, OUT02, and
OUTO03ad 1SaGRAF provides a quick and easy way to declare like variables that are
sequentially ordered. To begin this process,

1. Click on the @uick Declarationdicon

2. Enter in the output number that you will start within the Olumberingéfrom and
Todbfield (this example uses from 1 to 3).

3. Enter the Bymboldname for the output variables being declared

4. Lastly, set the attribute to Gutput

EAF - EXAMPLE] - Global booleans =10 x|
Fil= Edit Toolz thu:uns Help

| @060 «xmd|ya)

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

[
Mlame . . Quick declaration

IMIT [* Flag to indic
0000 [internal]

— Symbaol;

3.
Mame [QUT ) |1¢1¢| |

— Auktributbes:
" Internal 4. -:"'_
" Constant (& Dutput
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When you click on the @Ko button, all three outputs will be immediately added to
the (Global Boolean6éwindow.

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

File Edit Toolz Optons: Help

| | &0 e —xmd 8|

Boolesns ]Integers.lﬂeals | Timers | Messages | FB inztances | Defined words |
ET ] Attrib. Acdddr . Comment

[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 i &K16& K26
however with Onputd 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 |

[atne Adtrib. Acddr . Commerit

INIT [irternal] 0000 Flag to indicate first scan cyele or not -
ouTm [outpLt] nooo

ouTn2 [output] n00o

Declaring Timer

To declare the timer (T1) variable used in this example program, j click on the
(imersotab in the setup screen.k Double click on the colored areaand | _enter the
Name as 0’14 m set the QAttributesoto Onternalgn the Onitial Valuedto O#1sG0
then click on the (Btoredbutton. p Then please click on (Xdto close the Q@lictionaryd
window.

EXAMPLE! - (Hobal timers -0l x|

File: Edit Toolz Option: Help

| | @00 @ 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

SaGRAF - EXAMPLE - GGlobal timers o [u] _>;L
Fil= Edit Toolz thinns Help

| &|D|_9|*-%¢Id|\ﬁ|

Boolesnz | Integers/Re inztances | Defined words |

L L

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

2.3.5 Create and Edit the ST - G5T16Program
In this project we need an ST program to handle the ONITovariable. j Click on
(Create new programoin the Gxx - Programsowindow to add a ST program. k
Given the Name as BT14 Comment as (Handle INIT variabled Language as GT:
Structured Text6, & Style as Begin: Main programa Then click on Ka

-+ I3aGRAF - EXAMPLE! - Programs Y [=] |

File Make Project Tools Debug Options  Help

B HBY ZED|[®Xie m¥| 2@y
AN

| Creste new procgram |

Hew Program x| I
|5T1 N\ |
Com [Handle INIT variable | |
Languge: | 57: Structured Text / |
Shyle: Begin: Main m}gérfq ~|
0K % Cancel |
\\
Now we have one program inside this project.
-+ ISR AF - EXAMPLE - Programs =10l x|

File Make Project Tools Debug Options  Help

B HSTE DD XX nH| e

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

Megindarea will run first, then the Bequentiald area, and last the (Enddarea. An
ISaGRAF cycle run in the way as the below scheme.

Scan all inputs

N\

Pr oc éegind Oar
ISaGRAF |\

Cycle

Process
|

Process
y 4

Refresh all outputs

0 Suea u

0 E

j Double click on B3T16program to edit it. k Click on Gavedand then exit when
you finish it. (Any character inside between (* and *) is the comment.)

== [RaGEAF - EX

AMPLE] - Programs

=10 ]
Fil=: Make Project Toolz Debng Ophions Help
B HREX DED FXi: m$ s
Begin:

Handle IMIT variakle

1.

'~ I3aGRAF - EXAMPLELSTI - 8T prog

Begin:  File Edit Tool: Option: Help

i,

DR XA HR | <DL | B
2\

IF INIT THEH

IF INIT THEN

«—— | (*Doinit steps here *)
¢* Do init steps here =) INIT:= False;
INIT := False; T1:= T#1500ms;
Ti := TH1i5006ms;
END_IF;

N\

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 - @D16Program

j Click on the (Create New Programdicon and the New Programéwindow will
appear. k Enter the Olamedas QD16 next, click on the CD_anguageoscroII button
and select @uick LD: Ladder Diagramd and make sure the Gtyledis set to &End:

Main Programé You can add any desired text to the @Commentdsection for the LD
program, but i1t 1sndét required.
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== [RaGRAF - EXAMPLE] - Prozrams ;IEIEI

Fil=: Make Project Toolz Debng Ophions Help

ENN:E:2ed %l@@&;ﬂmwam
Begin: iable
1 Create nessy program

Begin. ST1 (Struct. \\ |
]
| Quick LD - Ladder Diagram / ]
S
0K Cancel |

Now we have two programs inside this project. Please double click on the A D1dto
get into it.

== IRaGRAF - EXAMPLE] - Prozrams ;IEIEI

File Make Project Toolz Debngz Cphions Help
B HSX DED X mbk 3%
Begin: 2= STTdandle INIT variable

End: oz} LD

End: LD (Ladder Diagram]

2.3.7 Edit the @ D16Program

When you double click on the @ D16name the Guick LD Programéwindow will
appear. To start programming our LD program, click on ditofrom the main menu
bar, and then click on Onsert Runga Onsert Rungd 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 &2 (Contact on the Left)dicon, and the
following will appear within the Quick LD Program window.
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5ig [5G R AF - EXAMFLEL LD - Quick LD Progrem -10] x|

File Edit Tool: Opftion: Help
R X HS <Bd Bt Q=i g

F2: 4B F3:9HE Fé: G | FE:{H | FE:LHE FP: i Fa: ol | F8:—% tFan |

™ [ 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
(@ontactoand then click on @utdto delete it.

i [Sa0RAF - EXAMPLELLDI - Quick LD Program -101 x|

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 Gutdto delete it

|p-:us=1 N |

Click on the @6 (Block on the left)dicon and you will create a block on the left of the
@oila

Eig [SaGRAF - EXAMPLELLDI - Choick 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 Blockdassignment
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

j Select the BLINKOtype function block. To learn how the BLINK6 function
operates you can click on the Onfoo6 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 -
AVERAGE  running average i * A
BiCD N Convert BCD to decimal value C“Ck on mfoo 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

j Now move your cursor to the left of the parameter G YCLEGof the BLINKSblock.
Double click onit, k select Oimerdoand then| double click on variable name - 016

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

y’ . C function

ok I LCancel |

] Move your cursor to the C_boilé_DoubIe click on it, k select Booleandand then |
double click on variable name i (DUT01a

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 Integers’H eal
Tirner 2.\
Meszage

1T Flag to indicate first scan cycle or not Program

k1 C function hl

k.2

ouTom

ouTo2

ouTo3 3.

ok I Cancel |

j Click on @oildicon to create one another coil below the MUTO01§ and then
assign a Boolean name i (DUT026to 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 |

k 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, k then
click on (Editdi_Onsert rungo.

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
N 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. Inzert g
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Using the same way as former to assign name &16and @UT0306to the correct

position.

g [RaGRAF - EXAMPLELLDI - Quick LT Frogram

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

=101 %

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

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

To assign proper type to the @ontactd & @oilg,j move the cursor to (K1dand then
k slowly click on CCoil/contact typeoicon several times to get the correct type. In this

example, K1 has type of ®6while OUT03 has type of (84

g [BaGEAF - EXAMPLELLD] - Quick LD Program =101 =1

Fil: Edit Tool: Options Help

P& XA HS <xBd BRlAR=E| &

F2 3B F3: 99 Fd: Gl | FE:{H | Fe:{HE F7: 33 Fé: 1ol | NG #F 8:E

Coil."c:ont:act type -
l:ﬂ' *:I 2. j
BLINK OUTO
I RUMN Q i
oUTOZ2
TICYCLE
(7
OUT03
= i
g ™ -
4 r

|p03=1 4 |

By the same way to create the third rung as below. Note that K2 has type of ®a

OUTO3 has type of (RA.

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

s

'posé a9

The LD1 program is finished now, j click on the Gsaveodicon k and then exit.
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Eig [SaGRAF - EXAMFPLELLD] - Quick LD Program

File Edit Iools Options Help
R YR B <Bd | bn|laasi &l

=13

i

F2:i@—li Fib: el | F5: {1 | Fé:{HE F7: 960 Fa:lgl | Fg:—% tF8:aE |
Sa

1. A
(7
BLIMNK ouTo
I LM 2 |
ouTo2
TIHCYCLE
(" %
K1 ouTo3
: = =D |
(" *
K2 ouTo3
: = < |
[
|pos=5,8 |

2.3.8 Connecting the /O ) ) )
We have defined variables name of @UT014 (DUT026& WUT036as @utputod
attribution, while K16 & (K26 as Gnputoattribution in step 2.3.4.

These Gnputd & @utputd variable should be map to physical 1/O in the controller
before they can work.

To do that, j click on YO connectiondto get into the 1/O connection window. k

Double click on the No. 8 slot & then |

®ush4key: 4 button on panel of 8xx70.

2-20

- = [BaGRAF - EXAMPLE] - Programs . =10l
File Make Project Tools Debung Option:  Help
D lESN | DE0 | ® X gklaes|
Begin: ST1 Handle IMIT varighle
Enct ) LD L. Twd connection
o 1950 RAF - EXAMPLE] - I connection ' =10] x|

Zelect board fequipment
Click on ONote6to get =
explanation of this 1/0O device.
[~

Il R

L
&

N

588~
N
> 4

LLE L ) gy P )y

i_87063: 8 CH. Relay DO

i_87063: 8 CH. Relay DO

|0 state: |0 board statuz in ot 0~ 7
ipuzhdkey: 4 button on panel of Bxx7?
show3led: 3 indication LED on Sus7 panel
«109: 7 phot Mos. Relay for 718BEGA<G
«110: 14 DI for F188EG -G

w202 7 AD for F1B3EGAXG

#111: 1300 for F138EG G -

™ Equipmerts

#aid: Simulate analog inputs W

check on the (Boardsd& double click on the
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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 GK16& GK24to the channel No. 1 & 2 of the @ush4keyq |
double click on the channel 1 and then k click on @Connect6.Then click on
(Connectoagain 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 Free: 2 .

4 Connecty |

& ohhes

] Eree |

-

[&]

Ment |

B = pushdkey n& |
Eresious

(2] hd —

By the same way, please j connect output device Ghow3leddto slot 9 & k its
related channel 1, 2 & 3. Then we have below window. | Click on (Bavedand m
then exit.

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

Fil: Edit Tools Options Help 4. \
& e 4l F8| S

@\3. :I ELINE
- &/0UTD1

@1@ 5huw3|ed5n

=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 Onputdand @utputd 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 &/O
Connectionsowindow. In this example we have only 3 Boolean output variables
- OUTO01, OUT02 & OUTO03 and 2 Boolean input variables i K1 & K2.

2.4 Step 4 - Compiling & Simulating the Example Project

w 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 G@ompiler Optionsd. You MUST
select the @SA86M: TIC Code for Inteldoption as described below.

To begin the compilation process, first click on the MAKEG option from the main
menu bar, and then click on (Compiler Optionséas shown below.

- 15aGRAF - SIMPLELD - Programs -ialx]
File Eﬁake Project Tools Debug Options Help

Make application l,}{, o MM RDY
?gir erify D Program

Touch

Application run time Options

[Beglr Resources I

The GCompiler Optionsowindow will now appear. Make sure to select the options
as shown below then press the (Kaébutton to complete the compiler option
selections.

X
];a;gli:ﬁLATE: ‘Workbench Simulator al Select I If USIng @/arlable Arrayé In the
| ISAB8M: TIC code for Motorola I DO NOT
> ISABM: TIC code for Intel Unseloct | program, piease

CC86M: C source code [¥3.04) v
check the 2nd , 7th, 8th and 9
o \ ’ ’
vV Use SFC Upload... .. .

i PAKEEURE ARE}, —wet || | th Optimizer options, or the
flz n two optimizer passeS%J’c*HEcﬁgm% value of the Variable array will
F: 'pr.essunf.lsed Iab;l_s &J R be InCOI’I’eCt Recommend tO
l_gp‘imize expressions i’ ChECk Only the 1St | CRUH tWO
I~ Suppress unused code - . < .

imize arithmetic operations O tlmlzer aSSGSO O thﬂ
F g timize bo::l.eav: op:Iatit:ns L" p p p
\l_ ild binary decision diagrams (BDDs) Cancel I
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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 Codedicon 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 GContinued
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 GBimulatedicon.

== 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 CSimuIate_éicon three windows will appear. The windows are
the 0SaGRAF Debuggerd the OSaGRAF Debug Programsg, and the /O
Simulatoro windows.

If the 1/O variable names you have created DO NOT appears in the I/O simulator
window, just j click on the Mptions6C Variable Nameso selection and the

vari able names you have created wil/l nov
simulator window.
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In the @3SaGRAF Debug Programdwindow, k double click on the @ D16where 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.

| e -ujj_Il]_l-']. —ID_Iil lI
F]]f: Tools | Options  Help == TRaGRAF - EXAMPLE] - Debug programs =10 x|
- 5 v Color display a|| Fide Pooject Tools Options Help
AU v Taviable nammes | i = | mm 84 |
1 /[ Begin: - i
[ \ Hesadecinsl values : E*Q."'I ST1 Handle IMT variable
B2\ [ End: [HH
[ E \_/ Alweys on top 2.
_EN |_ - |Er|d: LO1  (Lacder Diagram)
[T v 4

2.4.3 Running the Simulation Program

When you double click on @D16in the @SaGRAF Debug Programséwindow, the
follow window should appear. You can see outputs (UT016thru. MUTO36 will
blink in the period of 1500ms.

FiE [RaGRAF - EXAMPLEL LD - Quick LD Program - | Ellil
File Edit Options Help
B HR QR =i
ELIMK QLITON
[ RLUMN o] |
T1 o702
t#15500ms1LrCLE

7

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

i

|pu:us=IZI,IZI |

You can adjust the (16 variable while the program is running. To accomplish this,
j click on the Mictionary6icon which will open the 3SaGRAF Global Variablesd
window as shown in the first two pictures below. k Click on Qimerdtab and then |
double click on 016to m change the timer value to O#500ms6 (this means 0.5
second). n Then click on Writed

2-24 Getting Started: [-8437-80/8837-80/8437/8837/8417/8817, Sep. 2009 V3.2



== 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

| IQEW

Booleans | IntegersReals  TiMErs |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 &X16& @X2dinput. Click on &1 using the right
button of the mouse. You will see UTO030is lighted. Please try GX26 by yourself.

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

pushdkey shiowyJled

1 @
ﬁ @z [oumz
ma\__ @5 oo
B4 || Click on &X16using 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

.

COM1
RS-232 Cable 19200, 8 N, 1

HOST COMPUTER

The RS-232 cable is coming with the [-8xx7/8x37-80 controller, It 1 s for
COM1 or COM2 to controllerdos COM1.

Click on the Quink Setupdicon in the @3SaGRAF Programsdwindow. When you click
on the Quink Setupoicon, the following window will appear. Please set the proper

value.

N\ L

NET-ID of the 1-8x17/8x37-80. Please

2..— | refer to Section 3.1.
L

C o mm .partf your PC 4. \
Click it to set Comm.0 s
other parameter

C o mm parasneter, default is 19200, N,
8, 1, No flow control
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