Getting Started: iP-8447/8847

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 - iP-8447/8847. 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 , I-7188EG, |-7188XG,
iPAC: iP-8447, iP-8847, 1-8437-80, 1-8837-80, 1-8417, 1-8817,
WIinPAC: 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 ISaGRAF for Frequently
Asked Questions.

Written by Chun Tsai, Spike Huang ; Edited by Janice Hong.
Copyright April 2002 7 Dec. 2008, by ICP DAS CO., LTD. All Rights Reserved.

iP-8447/ 8847 Getting Started, Sep. 2009, V1.2 1


mailto:service@icpdas.com
http://www.icpdas.com/
http://www.icpdas.com/faq/isagraf.htm

Table of Contents

Getting Started: IP-8447T/88AT ...t e e e e e 1
Legal Liability .......coooiiiiiiiieeeeee e 1
Trademark & Copyright NOLICE........ccooi i 1
TECNNICAI SEIVICE..... e 1

TaDIE Of CONTENTS ...t e e e e e e et e e e e e e e e e eeaan s 2

TSI =T Yot =T U T o [ 4

Performance Comparison Table 1 of ISAGRAF PACS. ..o 5

Performance ComparisOn TabIE 2......ccoo oo 6

SPECITICAIONS: IP-8A4T/BBAT ... 8

Chapter 1 Typical APPlICAtION ....ccooeeeeeeeeeeee e 1-1

1.1 IPAC-8x47 is better than 1-8X37-80 .........coovviiiiiiiiiiieeeeeeee 1-1
1.2 Multi-HMI & Local/Remote 1/O......ccoooeeeieieeeeee 1-2
1.3 Redundant BUS7000 ..........couuuuuiiiiieeee et e e e e e e e e e e e e e e eeeenenn e e e eeeeeeeenes 1-2
1.4 Data Exchange through Ethernet & RS-485 ..., 1-3
1.5 Active Control Data and 1/0 Acquisition Data Reporting System ........................ 1-3
1.6 WIreleSS /O SOIULION. ....uuuuiiiiiiiiiiiiiiiiiiiiiiiibiieiieibbb bbb bbebbannnnnnnennnne 1-4
1.7 Modbus Converter of [-7000 & 1-87K /O ......uuiiiieiiieeeeeceeee e 1-4
1.8 1Y/ T} 1o IO o 1 (o] S USRRPPPRPN 1-5
1.9 SMS: Short MESSAQE SEIVICE .....cccvvviiiiie et 1-5
IO O |V o o | o U RS 1Y =] (= 1-6
1.11 Download & Monitoring Via Modem_LinK ..............uueeiiimiiiimimiiiiiiiiiiiiiiiiiiieeeen. 1-7
1.12 Send Email with One Attached File...........ccoooeiriiiiiiiiii e 1-7
1.13 Constructions Monitoring Application (VW SEeNSOr).........cccovvvviviiiiiieeeeeeeeeeiiiinnn. 1-8
1.14 Integrate with CAN/CANopen Devices and SeNnsOorS..........cooevvvveeiiieeeeeeeeevvnnnnnnn. 1-8
1.15 Fast FRNEEREMOLE /O .......uuiiiieeeieeeeee e e e 1-9
1.16 ZigBee WIreleSS SOIULION ........uuuiuiiiiiiiiiiiiiiiiiiiiiiiiiii e 1-10
1.17 GPS Applications: ISAaGRAF PAC plus 1-87211IW........cccoovviviiiiiiiee e, 1-11

Chapter 2 Software Programming ......ooooeeeoeioieeieeeeeeeeeee e 2-1

2.1 Step 1 - Installing the ISAGRAF Software ............cooiviiiiiiiiiiiii 2-1
2.2 Step 2 - Installing the ICP DAS Utilities for ISAGRAF ...........ccooviiiiiiiiiiieecei, 2-4
2.3 Step 3 - Writing a Simple ISAGRAF Program...........ccccccvvveviiiiiiiiieiiiiiiiiiieieeeeeeen, 2-5
2.3.1 Open ISaGRAF-Project Management..........coooooveiiiiieeee, 2-6
2.3.2 Creating An | SaGRAFE..Us.er.0.s...Gr.o.U.p...2-6
2.3.3 Creating a New ISAGRAF PrOJeCE........coiiiiiiiieeiei e 2-7
2.34 Declaring the ISAGRAF Project Variables............cccccooviiiiiiiiiiiiiiieeein e, 2-8
2.35 Create and Edit the ST - "ST1" Program..........cccooeeeiiiiiieieeeeeeeeeeeeeeeeee 2-11
2.3.6 Create the LD - "LD1" Program........cccouuuuuiriiiieeeeeeeeeiiiie e e e eeeeeeennnnnn e e e e 2-13
2.3.7 Edit the "LD 1" PrOQram . ... oottt e e eeesaain e e e e e e eeeeenes 2-14
2.3.8 CoNNECHING the /O ...eee e 2-19
2.4 Step 4 - Compiling & Simulating the Example Project...........cccceeeviiiiiviiieeiiinnnnn. 2-21
241 Compiling the LD ProJECT ....ccvveiiiiee e 2-22
2.4.2 Simulating the LD PrOjJECT..........iiiii e 2-22

iP-8447/ 8847 Getting Started, Sep. 2009, V1.2



2.4.3 Running the Simulation Program ...........cccoooiviiiiiiiinieee e eeeeeeenns 2-23

2.5 Step 5 - Download & Debugging the Example Project............ccceovviiiiiiiiiiiiinnnnn. 2-25
2.5.1 Downloading the ProjecCt .........ccoovviiiiiiiii e 2-26
2.5.2 Running the Example Program.............cccciiiiiiiiiniii i 2-28

2.6 DEmMO Programs LISt .......ccoooiiiiieeeeeeeeeee e 2-30
2.6.1 IP-8447/8847 Demo Program LiSt:........ccovviiiiiiiiiiiee e 2-30
2.6.2 VB .NET 2005 and VB 6.0 Modbus TCP/IP Protocol Demo Program........ 2-33
2.6.3 ISAGRAF Demo Example FilesS..........ccoiiiiiiiiiiecie e 2-33

Chapter 3  Hardware System & Setting .......cooooeiiiiiieieee e 3-1

3.1 Setting the NET-ID for the iP-8447/8847 ... 3-1

3.2 Connecting PCtotheiP-8 447/ 88 4 7.0.5....CQAML.........ccvvviiinnnnn. 3-2

3.3 ConnectingPCtoiP-84 47/ 8847.0.5....CAMZ......cc..oooiiiiriiiiiinnnnenn. 3-3

3.4  Connecting PCto SeveraliP-8 447/ 8847.0.s...COM2................. 3-3

3.5 SetupCOMPort 6 s BaudMadlzus SavelPorNfrom Controller........... 3-4

3.6 Deleting an ISaGRAF Project from the Controller..............ooooooviiiiiiiiiiiieeeeeeeens 3-6

3.7 Connecting PC to the iP-8447/8847 Ethernet Port..............cceeiiiiiiiiiiiiiicee e, 3-6

3.8 Modbus Slave Connection to the iP-8447/8847 ..., 3-8

3.9 SettingiP-8 4 47/ 8 8 & MASK & GAREWAY .........ccvvvvvvviiiiiiiiiiiiiiiieeeeeeeeeeeeee 3-9

3.10 Setting COML1 as None-Modbus-Slave POrt............ccccovvviiiiiiiiie e 3-11

3.11 UpdateiP-8447/ 884706s Ha.r.dwar.e..Dr.i.v.er...... 3-12

3.12 Backup & Restore an ISAGRAF ProjecCt.........cooooviiiiiiiii 3-14

3.13  Pin assignment Of the FDUS ..., 3-16

3.14 Setting I-7000 and I-87K Remote 1/O by DCON ULtility ........cccoeeeeeiiiiiiiiiieneeeenn. 3-16

3.15 Linking I-7000 and 1-87K Modules for Remote I/O ...........cccceeeieiiiiiiiiiiiiieee e 3-20

3.16 Creating a Modbus Link with the Controller .............ccc 3-21

3.17 Linking To an MMI INterface DeVICE ..........coooeeeiiii i 3-22

3.18  USING N-POMt COM ....ouiiiiiicecece e 3-23

3.19 Pin Assignment of Communication POItS ...........cccccooiiiiiiiiiiiiiie e 3-24

G 32 N I I 1411 0 [0 o 3-25

Chapter 4 Frequently Asked QUESTIONS .......uuuiiiiiiiiii e e 4-1

4.1 English ISAGGRAF VEr.3 FAQ ...cccooo i 4-1

4.2 How to Detect the Status of "Hot Swap” for [-87K.........cooovviiii, 4-7

4.3 How to Detect the Status of Dual Battery...........cccooeviiiiiiiii e 4-8

FY o1 o 1= Yo L) PRSPPI 1

A 1 10-ch Thermocouple INPUt MOAUIE.........cooeiiiiiie e 1
AL L-TOLBZ e 1
A2 D 1-8TOLBZ ... 1
A3 T AAVANTAGES. ... ettt e e e e e e et b e e e eeeaaae 1

B I RU-BTPLI2/AIB......eeeeeiiie bbb 2
oo 18 ox 1 o] o ISP 2
LTS L LU PP 3

iP-8447/ 8847 Getting Started, Sep. 2009, V1.2



Reference Guide

ISaGRAF Web Information:
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm or
www.icpdas.com > Products > Software > ISaGRAF

| 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 10O libraries, drivers and manuals can be found at
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

High profile 1-8K/87K Series I/O Modules
http://www.icpdas.com/products/PAC/i-8000/io support list.htm

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

Note: iPAC-8x47=1P-8447/8847
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Performance Comparison Table 1
of ISaGRAF PACs

Compared with 1-8417
Normal
Normal Speed for ISaGRAF | Memory
PACs CPU running floating Ethernet code size |for running
Speed point limitation | program
calculation (bytes) (bytes)
(Normal PLC (scan-time)
scan-time)
PXA270 About About 1 port
xgggw; 520 MHz 10~30 (iimes) | 10~30 imes) | 10/100 1 MB 206\28u|\t/|5
or compatible| (3~15ms) | (3~15 ms) Mbps
PXA270 About About 2 ports About
WP-8xx7 520 MHz 10~30 (times) 10~30 (times) 10/100 1 MB 20~40 MB
or compatible| (3~15ms) | (3~15 ms) Mbps
: 80186, About About 2 ports
:E:ggg 80 MHz 4 (tmes) 0.8 (mesy | 10/100 | 64 KB 7%';0;%
or compatible| (2~25 ms) |(10~125 ms)| Mbps
[-8437-80 80186 Ab_OUt Abo.ut 1 port About
1-8837-80 80 MHZ 4 (times) 0.8 (times) 10 I\/IbpS 64 KB 512 KB
or compatible| (2~25 ms) |(10~125 ms)
80188 About About
::ggi; 40 MHz 1 (times) 0.2 (times) No 64 KB SA:I\;OE':B
or compatible | (5-100 ms) | (25~500 ms)
nPAC- About
7186EG 80186 About About 1 port 640 KB
80 MHz 4 (times) 0.8 (times) 10/100 64 KB
MPAC- |or compatible| (2~5ms) |(10~125 ms)| Mbps About
7186PEG 768 KB
1 port
I-7188EG 80188 About About
40 MHz 1 (imes) 0.2 @imesy |-LOMbDS | 54 kg SAJ\EOEIB
[-7188XG|or compatible | (5~100 ms) [(25~500 ms) No

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

mPAC iPAC WinPAC ViewPAC
[-7188|1-7188|nPAC-| 1-8417 [I-8x37| iP-8447 | WP-8x37 | WP-8147 | VP-25W7
PACs XG | EG |7186|1-8817| -80 |iP-8847 WP-8447 | VP-23W7
PEG/ WP-8847
EG *1 *2 *2 *2 *2
Support Ethernet I/O
(I-8KE4-MTCP NO NO Yes
I-8KE8-MTCP)
Send E-mall Yes
(file attached) NG *3 NG ves ves
Max. amount for linking 64 e
[-7K/ 87K Remote I/O (COM
module (Only 1 port) (COM2, 3) (COMS, 4) 2,3,4) Ll
Modbus TCP Master NO NO Max. connecting 100 devices
'\ésggt‘i‘jnMBﬁgg 64 128 64 128 256
Max. amount (total) (total) (total) (total) (per port)
Available Modbus (2 ports) (10 ports)
Master COM Port COM COM COM COM COM COM2~3
(Max. mount)*4 2,3 1,2,3 1,3,4,5 1~-5 1~-14 5~14
Available Modbus (2 ports) (5 ports)
Slave COM Port COM [COM| COM COM 2-~3,
(Max. mount) *4 ol @r e 1,2 | 1,3 |1or23| ©OML~COMS 5-8
Modbus T_CP/IP 0 4 6 0 4 6 32 *5
Connections
R eal== 1~4095 1~4095 1~8191
Range
Data Exchange Fbus | Fbus, Ebus | Fbus | Fbus, Ebus Ebus
Support FRnet I/O No \C%S No Yes *6 Yes *6
Support Yes . N
CAN/CANopen No x7 No Yes *7 Yes 7
Support VW Sensor No Yes Yes
Support Redundant . .
Ethernet Port No No ves '8 ves 8
Support Mbus24r &
mbus24rl Function No Yes No Yes Yes
Block
Support Mbus_xr & .
Mbus_xr1 No No Yes 9
Support New .
Redundant System No No ves 10
LCD Monitor - - - - 5. /3.%0
Touch Panel - - - - Yes/ -
. 640x480
VGA Resolution - - 1024x768| 800x600 1320%240
USB Port - - 2 1 1
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Annotations:

*1.
*2.

*3.

*4,

*5.

*6.

*7

*8.

*9

1T PAC-7186PEG is 1 PAC-7186EG with PoE(Power-over-Ethernet).

[-8x37/1-8x37-80 represents the products of 1-8437/8837/8437-80/8837-80.
iIP-8447/iP-8847 will be abbreviated as iP-8x47.
WP-8147/WP-8447/\WP-8847 will be abbreviated as WP-8x47.
WP-8137/WP-8437/WP-8837 will be abbreviated as WP-8x37.

MPAC-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.

1-8000's COM5~20 & W-8x47/ 8x37's COM5~14 resides at the 1-8112/8114
/8142/8144/ 8142i expansion modules ;

iP-8x47's COM5~20 resides at the 1-8112iW/ 8114W/ 8114iW/ 8142iW/ 8144iW
expansion modules;

WP-8x47, WP-8x37 and VP-25W7/23W7& COM5~14 resides at the [-8112i1W/
8114W/ 8114iW/ 8142i1W/ 8144iW expansion modules;

I-7188/ nMPAC-7186's COM3 ~ 8 resides at the X5xx X-board expansion boards.

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.

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.

To support FRnet I/O in MPAC-7186EG, please insert one FX-016 in the
nPAC-7186EG.

IP-8x47 support Max. 4 pcs. of I-8172W (Max ch. 1024 D/l and 1024 D/O).
W-8x47/8x37 support Max. 7 pcs. of 1-8172W (Max ch.1792 D/l and 1792 D/O).
WP-8x47 and WP-8x37 spport Max. 8 pcs. of I-8172W (Max ch.2048 D/l and 2048
D/O)

VP-25W7/23W7 spport Max. 3 pcs. of I-8172W (Max ch.768 D/I and 768 D/O).

nPAC-7186EG, iP-8x47, WP-8x47, WP-8x37, VP-25W7/23W7 and W-8xx7
supports the 1-7530 (RS-232 to CAN converter) to connect to other CAN/CANopen
devices.

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 I-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 > 1ISaGRAF > FAQ-101
for more information.

*10. Only the WP-8x47, WP-8x37, VP-25W7/23W7 and W-8x47 support new

redundant system, the W-8x37 doesn't support it.

iP-8447/ 8847 Getting Started, Sep. 2009, V1.2 7


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

Specifications: iP-8447/8847

A Power Supply

Power Input

+10 ~ +30 VDC

Isolated

1 kV

Redundant Power
Inputs

Yes, with one power relay (1 A @ 24 VDC) for alarm

iIP-8447:0.85 A, 5V supply to CPU, 5.51 A, 5 V supply to I/O
expansion slots, total 30 W

Capacity iP-8847: 0.9 A, 5V supply to CPU, 5.1 A, 5 V supply to /O
expansion slots, total 30 W
Consumption IP-8447:6.7W (0.28 A @ 24 V); iP-8847.: 7.2W (0.L3A @ 24 V)

A General Environment

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

A System

CPU 80186 (80 MHz and 16-bit) or compatible

Watchdog Timer

Yes, Default=0.8s

RTC
(Real Time Clock)

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

SRAM

768 KB

Dual Battery
Backup SRAM

512 KB (for 5 years data retention), support up to 1024 retain
variables

Flash 512 KB (100,000 erase/write cycles) with Flash protection switch
NVRAM 31 bytes (battery backup, data valid up to 5 year)
EEPROM 16 KB (data retention > 40 years ; 1,000,000 erase/write cycles)

Serial Number

64-bit hardware serial (The user can add a check mechanism to
protect program);

Five Digits. 7-Seg. LED, three Programmable LED Indicators, four

SMMI push buttons on the front panel. It can display message, value,
input value, simulate input & output.
NET ID 8-pin DIP switch to set NET ID as 1 ~ 255

A 1/0 Expansion Slots

Slots Number

4 empty slots for iP-8447, 8 empty slots for iP-8847.
Note : iP-8447/8847 only accept high profile parallel (1-8K) & serial
(1-87K) 1/O boards.

Hot Swap

Support Hot-swap 1-87K high profile I/O modules on the slot 0 ~ 7
if the module needs to be replaced.

A Communication |

nterface

Ethernet

RJ45*2, 10/100 Base-TX, (Auto-negotiating, Auto MDI/MDI-X,
LED indicators), program download port.

RS-232: TxD, RxD, GND, Speed: 115200 bps max. Program

COoM1
downloads port.
COM2 RS-485: D+, D- ; Speed: 115200 bps max.
3000 VDC isolated.
COM3 RS-232/RS-485,
8
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RS-232:TxD,RxD,GND,CTS,RTS ; RS-485:DATA+,DATA-,
Speed: 115200 bps max. Program downloads port.

COM4

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

A Development Software

ISaGRAF Version 3

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

Max. Code Size

Accepts max. 64 KB 1ISaGRAF code size
(Appli.x8m must < 64 KB)

A Motion Control

iIP-8447/8847 can integrate with one 1-8091W (2-axis) or two
[-8091W (4-axis) to do motion control. Ethernet communication is
also available when doing motion control.

A PWM Output

High Speed PWM
Module

[-8088W, 8-ch PWM outputs.
10 Hz ~ 500 kHz (non-continuous), duty: 0.1 ~ 99.9%

DO Module as PWM

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: 1-8037W, 8041W, 8041AW, 8042W,
8050W, 8054W, 8055W, 8056W, 8057w, 8060W, 8063W,
8064W, 8068W, 8069W

(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/l boards: 1-8040W, 8040PW, 8042W, 8050W, 8051W,
8052w, 8053w, 8053PW, 8054W, 8055W, 8058W, 8063W.

Serial D/l Counter

Counter input: 100 Hz max. Counter value: 0 ~ 65535 (16-bit)
Optional serial I-87K D/I boards: 1-87040W, 87046W, 87051W,
87052W, 87053W, 87053W-A5, 87054W, 87055W, 87058W,
87059W, 87063W

Remote D/l Counter

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

High Speed Counter

[-87082W: 500 kHz max. 32-bit, I-8084W: 250 kHz max. 32-bit

I-8093W : 3-axis Encoder Module, max. 1M Hz for quadrant input
mode, max. 4M Hz for pulse/direction and cw/ccw input mode.

(FAQ-112)

Encoder [-8084W: 250 kHz max. , 4-ch encoder, can be Pulse/direction, or
Up/Down or A/B phase (Quad. mode); Not support Encoder
Z-index. (FAQ-100)
[-87082W: 2-ch, 1 Hz ~ 100 kHz; 1-87088W: 8-ch, 0.1 Hz ~ 500
Frequency

kHz; 1-8084W: 8-ch, 1 Hz ~ 250 kHz;

A Protocols

Modbus Master
Protocol

Up to 2 COM Ports ; COM1 ~ ( 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 128
Modbus_xxx function blocks (same type).
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Modbus Slave
Protocol

Up to 2 COM Ports, COM1 and one of (COM2, COM3) can
support Modbus RTU Slave protocol for connecting ISaGRAF,
PC/HMI/OPC Server & MMI panels.

Modbus TCP/IP
Protocol

Two Ethernet Port support Modbus TCP/IP Slave protocol for
connecting ISaGRAF & PC/HMI. (Max. 6 connections)

One of COM2, 3, 4 supports [-7000 I/O modules & (I-87K base or

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

Ebus Built-in COM3 Portt o exchange data bet\
ISaGRAF PACs.

Ebus T_o exchange data between ICP DAS& ISaGRAF Ethernet PACs
via Ethernet Port. (The LAN2: upper port ONLY)
One of COM4 or ( COMS5 in multi serial port board) can link to a
GSM Modem to support SMS. User can request data/

SMS: control the controller by cellular phone. The controller can also

Short Message
Service

send data & al ar ms t @ptionad @SM6 s
Modem: GTM-201-RS232 ( 850/900/1800/1900 GSM/GPRS
External Modem) or visit to http://www.icpdas.com/products/
GSM_ GPRS/wireless/GSM _GPRS modem.htm for
recommended GSM/GPRS Modem

User Defined
Protocol

User can write his own protocol applied at COM1 ~ COM4 (&
COMS5 ~ COM20 if multi-serial port boards are plugged) by serial
communication function blocks.

Modem_Link

COM4 can connect a general Modem. Supports PC to remotely
download & monitor the controller.

MMICON/LCD

One of COM3 or COM4 supports
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.

CAN/CANopen

Up to 3 COM Port. iP-8447/8847 can use its COM1, 3, 4 or
(COM5 ~ COM12, resides at the 1-8112iW/8114W/8114iW RS-232

expansion board) to connect one [-7530 (RS-232 to CAN
converter) to support CAN/CANopen devices and sensors. One
iP-8x47 supports max. 3 RS-232 Ports to connect max. 3 1-7530.
Please refer to www.icpdas.com > FAQ > Software > ISaGRAF
Ver.3 (English) > FAQ-0864

Redundant Bus7000

Two ISaGRAF PACs can link to remote I-7000 & I-87K High
profile I/O modules at the same time. Only one controller is active
to control these Remote 1/0s. If one is dead, the other one will
take over the control of Remote 1/Os.

Support max. 4 1-8172W FRnet Master cards to connect FRnet

FRnet /O /0 modules. (max. 1024-ch D/l + 1024-ch D/O)
Actively or passively sending E-mail via Ethernet Port through
Sending E-Mail internet. Max. 10 receivers for each sending and can send E-mail
with an attached file (Max. file size is about 488 KB).
10
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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 1ISaGRAF based iPAC.

LED1/ 2/ 3 Power Indicator

Dual Battery Backup SRAM

Operating Modes Selector
(Init, Lock, Run)

I |
4 1/0 Slots: Support I-8K/ 87K

Frame Ground High Profile /O Modules

Relay Output
Redundant Power

Ethernet Port 2
Ethernet Port 1

IP-8x47 1-8x37-80
EEPROM 16 KB 2 KB
SRAM 768 KB 512 KB
Need extra
Battery Backup SRAM 512 KB (Dual battery) S256/512
COM2 (RS-485) Yes No
Ethernet 10/100 Mbps x 2 10 Mbps x 1
Modbus TCP/IP connection SU[PIREIE 50 Etherngt e, | M 4 :
total max. 6 connections connections
Support Hot-Swap Yes No
Support CAN/CANopen Yes No
Support send E-mail with
attached file ves No
Support FRnet I/O Yes No
Support Mbus24r and Mbus24r1 Yes NoO
(Can read Max.24 word)

Note: iPAC-8x47 only support I-8K, 1-87K (Hot-swap) High Profile /O modules
plugged on slot 0 ~ 7.

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2




1.2 Multi-HMI & Local/Remote I/O

Users can choose RS-485 Remote I/O modules (1/7000, M-7000) or expansion
units (RU-87Pn, 1-87Kn) plugged with I-87K high profile 1/O modules. With Modbus
TCP/IP protocol, up to 6 PCs can link to one iP-8X47.

¥ 1-7000/M-7000 ¥ RU-87Pn

Remote /10

There are nearly 100 choices of
Remote I/0 modules : 1-7000 & I-87K

RU-87P4/8+ 1-87K 1/0

“Hot-Swap

“IAuto-Configuration at run time
“Plug & Play at run time

“Support only High Profile I-87K 1/0

¥ 1-8437-80/ 8837-80

PC/SCADA HMI

RS-232/485
Ethernet
L | 1/O : Only High Profil
NS-205/208 e |-g|¥/ 8|7£:< uoro "

1.3 Redundant Bus7000

IP-8447/8847:

Redundant Master

RS-485 (Bus 7000)

iP-8x47

LAN2 Ethernet

1-7000 I/O
RU-87Pn +
I-87K High Profile 1/0

Rdundant Slae
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1.4 Data Exchange through Ethernet & RS-485

Controller to Controller Data Exchange

IP-8447 can support Ebus (Ethernet) and Fbus (RS-485)

HPAC-7186EG/EGD

RS-485:Fbus
1-8x37-80

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

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-065

Stable and Cost-effective Data Acquisition Auto-Report System

RS-232 l
I-7520R » .

Qgﬂ M‘db "~ RS-485
(o )8 oabus
P"’\ RTU devices Vv 7000 /O

Provides 4-Level

Internet Security Protection
Ethernet

PC | Server

NS-205

m Ethernet A
e /—[\ |

Gateway server %
in ISP company

RS-485
_NS-205

V iP-8X47
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1.6 Wireless I/O Solution

User can use iP-8447/8847 with two or more SST-2450 wireless communication
modules to data acquisition and control applications between a host and remote 1/O
modules.

RU-87Pn +
I-87K High Profile /O ggT.2450

SST-2450 ‘ﬁ‘

iP-8447/ 8847

RS-232
IRS-485

RS-485 Network

SST-2450

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

iIP-8447/8847 can be a Modbus RTU serial & TCP/IP converter of I-7000 & I-87K
Remote I/0O modules.

Modbus Slave
(RS-232)

HMI / SCADA

|
|
|
|
|
|
|
|
|
|
/

RU-87Pn +
I-87K High Profile I/O
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1.8 Motion Control

One [-8091W can control 2-axis: X-Y plane, or 2-axis independent
Two 1-8091W can control 4-axis:
X-Y plane + 2-axis independent or 4-axis independent
Encoder Modules - 1-8093W : 3-axis (FAQ-112) ; I-8084W: 4-axis, without
Z-index (EAQ-100) ; I-8090W: 3-axis

1-8091W || 1-8090W 1-8093W | [ CA-2520 DN-25

3-axis Encoder 25-pin D-Sub  1/0 Connector
Module Cable 2.0m Block

2-axis Motor
Control Card

-

Ethernet o

NS-205 iP-8447/ 8847

CW
Mode=0 (CW_CCW)

ccw [
Mode=1 (PULSE_DIR) Pulse Iy ue

Direction |

1.9 SMS: Short Message Service

IP-8x47 can integrate with a GSM Modem to SMS: Short Message Service. This
allows user to request information or perform control tasks for the ISaGRAF PAC
via his personal cellular phone. In addition, the PAC can also send information and

alarms to user's cellular phone.

Alarm A" Report
Message

GTM-201-RS232 Request Contr
GSM/GPRS :
Modem

iP-8447/ 8847
iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2 1-5


http://www.icpdas.com/faq/isagraf/112.htm
http://www.icpdas.com/faq/isagraf/100.htm

1.10 Modbus Master

Up to 2 COM Ports (COM1, COM2, COM3, COM4 and_COMS5 in multi serial port
board) can support Modbus RTU Master or ASCII 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
COM2: RS-485 (D+, D-)
comt, 3,4 XD RxD
(RS-232) RxD TxD
GND GND :l

RTS
_ COM4 CTS

COM1 &} RS-232 —— ’ Modbus Device

iP-8447/ 8847

NOTE:

NETID: 1

When the 1-8112iW/8114W/8114iW/8142iW/8144iW expansion board plugged,

COM5 ~ COM20 will be added.
http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm

1-6
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1.11 Download & Monitoring Via Modem_Link

The Modem_Link provides you a easy way to remotely download your ISaGRAF
program to the iP-8x47 via a general Modem. And also you can monitor every |/O,
data and if the program allows, you can control it via the Modem.

iP-8447/ 8847

PC

= Modem Etheret
St station COM4 :
2 Modem RS-232
‘ g . ? == -',t

\}%%GRAF or S gz
program ot
phone line "
phone line " FT o

1.12 Send Email with One Attached File

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-067

Gateway Server in ISP Company

¥ iP-8447/ 8847
g

-« NS-205
Ethernet

¥ RU-87Pn v 1-7000/M-7000

W sss

Remote I/O Modules
iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2
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1.13 Constructions Monitoring Application (VW Sensor)

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-091

VW Sensor

iP-8447/8847 1-87089 DN-1618UB

1.14 Integrate with CAN/CANopen Devices and Sensors

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-086

ISaGRAF PAc =
WinPAC pPAC iPAC View PAC

WP-8x47 uPAC-7186EG iP-8x47 VP-2xW7

RS-232 §

1-7530
(RS-232 to CAN Converter)

)

® ji : ©

CANopen Device/Sensor

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2
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1.15 Fast FRnet Remote I/O

For more information, please refer to www.icpdas.com > FAQ > Software >

ISaGRAF Ver.3 (English) > FAQ-082

iP-8xx7
WP-8xx7/8xx6 or
+ 1-8172W

Port0 MPAC-7186EG FX-016

I
Max. distance 400M (Port 0 only)

FR-2053 FR-2057 FR-32P FR-32R
(DI) (DO) (DI) (Relay output)

Max. distance 400M

FR-2053 FR-2057 FR-32P FR-32R
(DI) (DO) (DI) (Relay output)

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2
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1.16 ZigBee Wireless Solution

The IP-8xx7 plus ZB-2550P and ZB-2551P 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.

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-110

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 PC/HMI
G
ZB-2551P

(Slave)

ZB-2550P

Ethernet (Modbus TCP/IP) (Host) | 0 | /0‘ RU-87P4/8 + 1-87K
j High Profile I/0

ISaGRAF PAC
PC/HMI . :
/ iP-8x47 §
- Wr-dxaz? | mNETID'l 2,3 NET-ID:4,5,6,7
RS-232/485 vP-25W7 ~ RS-32/
: (4 (¢
1
\
‘ EH
+ s L‘ 2\
& ( %\ ZB-2000P Series I/0
I ZB-2550P ‘o NET-ID:8  NET-ID: 9
@ (Host) P\
ZB-2551P J N
D N
(Slave) = PN
%y, (¢
---------------- 3 0 ~
¢ A SO ZB-2551P
S ‘ [ oy (Slave)
: Modbus RTU/ASCII RS-232/485 Device ; 1
I M-70001/0 Other Modbus Device ! 1-7000 I/O RU-87P4/8 +1-87K
I 1 High Profile 1/0
08 LD 3
|
1
' NERIEE2,3 DEFIEES, 5 B R NET-ID: 10, 11, 12 NET-ID: 13, 14, 15, 16
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1.17 GPS Applications: ISaGRAF PAC plus 1-87211W

The iP-8xx7 can support one [-87211W (slot 0~7) or I-87211W/GPS-721 as
RS-485 remote GPS I/O to do auto-time- synchronization and getting local
Longitude and Latitude.

For more information, please refer to www.icpdas.com > FAQ > Software >
ISaGRAF Ver.3 (English) > FAQ-107

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

iP-8x47

WP 8x47 I- 87211W

7%
1 Date/TIme
I.IPAC 7186(P)EGLong|tude/Lat|tUde

VP-25W7
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Chapter 2 Software Programming

Please refer to CD-ROM: \napdos\isagraf\8000\english_manu\
"user_manual_i_8xx7.pdf" for detailed ISaGRAF 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
IP-8447/8847 controller system. They are

A. ISaGRAF Workbench
B. ICP DAS Utilities for ISaGRAF

User has to purchase at least one pcs. of ISaGRAF Workbench Version 3
(ISaGRAF-32, 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
iP-8447/8847.

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. )

5

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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ISaGRAF 355 n

Language: |Mﬂ| | Inztall |

[nztall: Cancel |

* |5 aGRAF wWorkbench

Select the language. Recommend
to use fEnglishobecause this
manual uses English version.

" 15aGRAF Documentatio
I Acrobat Beader 4.0

[c] 1990-2007 ICS Triplex 15aGRAF
|SaGRAF i a trademark of IC5 TRIPLER |SaGRAF

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.

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 "Help" C "About"saysfiMaxi mum number ofit | O v

means ISaGRAF workbench cannot find the dongle well.
CPlease reset your PC &£iddbtohuenmn algead kn

O
x|!

|73 ISaGRAF - Project Management

File Edit Project Tool: Ophong .
|D|@|E[ ser's gride

blinkseq same imgleme Lmﬁgﬁ peference |} ]
x| Flow Chekt 5 Library

demo with QUL
1S aGRAF Workbench Aeimnret atee L
e Yersion 3.55 \/

Copyright 71930-2007 1C5 Triples 15aGRAF Inc.

About [SaGRAF

Configuration
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If it still displays "Maximum number of 10 variables: 32", 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.
Note:

Since ISaGRAF 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.exefin 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

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

Gener Lty I
-~ _
.‘t._; Frojects

caused

2l

T arget type: Application

T arget location: EXE

Target LIS AWINVERE SWSPMTED T EXE

@n separate mem@ ™ Bun as different user

—_————

Start it IE:HIS.&WIN'\EHE

Sharteut key: IN ane

Rur: | Marmal window ;‘
Corment: I
Find Target... I Change lcon... I
Ok I Cancel | 1 |

by

Important Notice for Window NT Users

t he

proce

If your computer is using the Windows NT operating system, you will need to add

one line to the "isa.ini" file in the ISaGRAF Workbench "EXE" subdirectory.
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C:\isawin\exe\isa.ini

You can use any ASCII based text editor (such as Notepad or UltraEdit32) to
open the "isa.ini" file.

Locate the [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 nl CPitdfsl SBGRAFO0O consists of 3 majo

., /O libraries of iP-8x47, I-8xx7, I-7188EG/XG, e PAC-7186, W-8xx7
. 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 iP-8447/8847 controllers with the
"ICP DAS Utilities for ISaGRAF". Please insert the CD-ROM into your CD-ROM
drive. Then run CD-ROM: \napdos\isagrafisetup.exe. Follow the steps to install it.

ISaGRAF Uhlities - InstallShield Wizard

Iristail|Shield | < Back || et | | Cancel ‘
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Note:

I f Al CP DAS Ut

i ties

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

http://www.icpdas.com > Products > Software > ISaGRAF), then click "Driver"

icon to download "io_lib.zip", please save the file in path C:\ to ensure the
completed access.

2.3 Step 3 - Writing a Simple ISaGRAF Program

f-RQM, pleSsa r6fer fo ébsite s

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

then download it to the iP-8447/8847 controller to make it work.

If you h a v einstalled "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.

[BIS&GRLF - Project Management

File Edit Project Tools

Cption:  Help

BE DED0|ES] 8 = eae

P[] B |

Name of project group - "Test"

= |

creation

m ETNTEl ¢ == Project name i "examplel"

e |

Reference : examplel
Author - J3aGRAF - EXAMTPLE] - Programs

Date of creation : 2008/8/1 File Make Project Tools Debug Ophions:  Help

'U’t:rsiunnumhf:: :1-15aG |E%Hw@\m|$xi¢|ﬁuﬂlﬁd|ﬂ?¢|

IS I=] B3

Description

Begin:

End:

/ B ST1 Hpdle INT variable
- One ST program 1 "ST1"

One LD program i1 "LD1"

|End: LD1  (Ladder Diagram)

Variables declaration:

Name | Type | Attribute Description
INIT Boolean | Internal |Initialv al ue at.TRUERWEdaD1St
scan cycle
OUT1 ([Boolean | Output |Output 1
OUT2 |Boolean | Output |Output 2
OUT3 |Boolean | Output |[Output 3
K1 Boolean Input | Push button 1
K2 Boolean Input | Push button 2
T1 Timer Internal | Time period of blinking

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2
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STprogrami A" ST10 outl i ne:

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

END_IF;

Ladder Logic Program Outline:

)
[] BLINK ouT
I RUN Q 1
I 1
ouTz
T1_]oveLE
)
2] K ouTa
I 1™l <S /
)
] bz ouTa
I 1™l <P /

2.3.1 Open ISaGRAF-Project Management

Click on the Windows "Start" > "All Programs" > "ISaGRAF 3.5" > "Projects" as
shown below.

t@ Tour Windows XP

y | Files and Settings Tr:

o PEmobe Assistance

& windows Media Player

€ Book
Diagriosis

@ Libraries

3 Windows Messenger

Wizard G windows Movie Maker g Licensing
6 FastStane Capture USE-57Pn Driver Installer Programn — # | B e
— FastStone Caphure Pl @) ReadMe

all Programs B B ISaGRAF 3.5 @ Repark

ﬁ| Log Off (D) | Turn OFf Computer

232Creating An | SaGRAF User 6s Grou

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

;3 ISaGRAF - Project Management x

File Edit Project Tools Ophons Help

h-|mlm|1§[ﬁ|ﬁu_|&@ames |-:Q|

— L. —

Project gronps

Select ® |

N

Mew group vd\ S.
N

Cloze 2.

3| var Select project group | 1.
battle production

amiming

Default c:iEawiniapl
clisavwintamp

3 ok
M arne:; Test )
Location:  |C:SSAaMWSM Cancel |

S ub-dir.: |TESt Browse |

Path: c:izawint 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.

A ISaGRAF - Project Management
File Edit Project Tools Ophons Help

ECIER T CED I

2
Mo ([orzmmiel ) |
|0 configuration; Cancel
A I1SaGRAF - Project Management

File Project Tools Options Help

B &

Create neswy project

Set comument fext | i I = | 2 test | 2. |
Toggle separator 3
— L SN Project comment text
Refi Mave up ]m _ el
Auth  Move down in list Project: examplel
Date of creation : 2008/811 p—— 3 |
Version number : 1 -1SaGR, Comment Qp
Description

ok Cancel |

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2



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 it.

AISaGRAF - Project Management

File Edit Pmoject Tool: Options: Help
BE | hEN|D&E| 00 —|Se 2|

creation

EZTTISEC = | Double click on the

project name to get into
Heference : examplel . . =
Author : the project window.

Date of creation : 200881
Version number :1-15aGRAF 3.55
Description

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:

1. To begin this process, first click on the "Dictionary" icon

2. Click on the "Booleans" tab to declare the Boolean variables that will be used
in our example program.

3. Double click on the colored area below the "Booleans" tab, and a "Boolean
Variable" window will open.

- - IZaGRAF - EXAMPLE] - Programs =] B3
File Make Project Tools Debwg Options Help

B HSM DEMDN| ®Xie mb 22|
S iDiI:-“til:ll'lar‘:,-'l

1. % ISaGRAF - EXAMPLE] - Global booleans _ O]
File Edit Tool: Opftion: Help

| | @ 00e | cxBd| x|

|"-.-“ersi|:|n far ICP-DAS -7

Booleans

egersReals | Timers | Messages | FB inztances | Defined words |
i Acidr. Cammerit

|\-’ersi|:|n for ICP-DAS -1 S8A-80000iewincon series controllers only

(Please refer to ch2.3 Variables declaration)

4. The variable "Boolean Variable Name" is "INIT"
5. "Flag to indicate first scan cycle or not" is added to the "Comment Section".
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6. The type of "Attribute" in this example program 1 “INIT" will be an "Internal".

7. Lastly, check on the fAset to true at i
as TRUE when the project is just power up to run.

8. Then press the "Store" button to save it. The new Boolean variable has now
been declared.

Boolean ¥ariable
4
M ame: MIT | etwork Address: |:|
CommentSFlag to indicate first zcan cycle or not |
Aftributes Yalues
6 ' Falze: | |
" Input LCancel N
~ ) 7 T rue: | |
Oukput Mt
" Constant
FPreviouz

The other information areas that are provided for the programmer to fully explain
how the variable will be handled.

%, [SaGRAF - EXAMPLE] - Global booleans - |0
File Edit Toolz Opton: Help

| &0 e|c=xmd| <&

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

INIT _[internal] _IIIIIIIIIIII _Flan; 0 indicate first scan oy

IMIT (* Flag to indicate first scan cycle or not *)
0000 [internal] (falsetrue) [=TRLE]

eties controllers anly

Note:

You MUST make sure that the variable you have declared has the desired
attribute assigned.

|l f you decide that you want to cdohublege a
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 "OUT1, OUTZ2, and
OUT3". ISaGRAF 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

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2



2. Enter the "Symbol" name for the output variables being declared

3. Enter in the output number that you will start within the "Numbering" - "From"
and "To" field (this example uses from 1 to 3).

4. Lastly, set the attribute to "Output" and then click "OK"

%, ISaGRAF - EXAMPLE] - Global booleans _ O

| | & 00 @|«xd 4| WG|

B . . .
ooleans |jrtegers/Resls | Timers | Messages |FE instances | D Cick declaration
Mame Acldr. Commerit

INIT

File Edit Toolz Option: Help

Quick declaration

M urnbering:

From:

Crigitz:
Symbal;
2.

Name([OUT ) |as| |

Attributes:

[ |ntemal
" Constant

All three outputs will be immediately added to the "Global Booleans" window.
Please click "Save" icon to save all the variables.

% [SaGRAF - EXAMFLE] - Global booleans =]

Fil: Edit Tool: Option: Help

| | B 00 @ cxBm 4|« &

Boolzans ] Integers.fﬁeal 3 | Messages | FB instances | Defined wwords
Adtrib. Acddr . Commerit
[outpLt] onoa

INIT i Flag to indicate first scan cycle or not j

QLT
0000 [output] (false true)

Use the same method as former to create another two variables i "K1" & "K2"
however with "input" attribution.

' ISaGRAF - EXAMFPLE] - Global booleans !EI

File Edit Toolz Options Help

| | @ o @|-—=xmE 4

8 |

Booleans ]Integers.'ﬁeals | Timers | Messages | FB instances | Defined words |
Adtril. Al Comimert
[impauit] 0aoo

bl
0000 [input] (falsetrue)
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Declaring Timer

To declare the timer (T1) variable used in this example program, j click on the
"Timers" tab in the setup screen.k Double click on the colored area.

%, ISaGRAF - EXTAMPLE] - Global timers _ O]
File Edit Tool: Options Help

| IQLDI_GI*E-&:ISIxﬁl

Booleans | IntegersReals Tl ners ]Messages | FB inztances | Defined Wl:nrds|
Mame Attrik. Acdodr. Commernt

| Enter the Name as "T1", m set the "Attributes" to "Internal”,n the "Initial Value"
to "T#1s",0 then click on the "Store" button.

Timer Yariahle
NameS' |T'I ) | Hetwark Address: :l
Comment; |

Aftributes
4, Irittial vaEé' |T1¢1s \ m
o+ |pkermal
[ Constant [ Retain %
Mest |
A
Freviouz |

p Then please click on "Save" icon and "X" to close the "Dictionary" window.

% [SaGRAF - EXAMFPLE] - Global timers

File Edit Tools Options Help 8.
| 78, 00 @ | «xmd &

Booleans | IrtegerzReals T"TIEVS ]Messages | FB instances | Defined words |
Matne Attrib. Acdr . Commerit
T1 [internal] aooo

T1
o000 [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. As follows
diagram, | click on "Create new program" to add a ST program. k Given the
Name as "ST1", Comment as "Handle INIT variable", Language as "ST:
Structured Text" and Style as "Begin: Main program". Then click on "OK".
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-- I3aGRAF - EXAMPLE] - Programs | _ O} x|
File Make Project Tool: Debug Opton: Help

B HSE DED X k) LS|
AN

1
X i Creste nesy program I

New Program

ST1
N |
: [Handie INIT variable |
3 | ST: Structured Text / ﬂl
7
Style: i - Main p@rﬁf{ ﬂl

ok L4 | Cancel

AN

Now we have one program inside this project.

- - IZaGRAF - EXAMPLE] - Programs =] B3
File Make Project Tools Debwg Options Help

B HSX EM| = X mH 235 |

Begin: YN Handle IMT variahle

|Elegin: ST1 (Structured Text)

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

Pr oc begind odar

ISaGRAF \

Cycle Process 0 Seau
I

Process 0BH
V4

Refresh all outputs

j Double click on "ST1" program to edit it.

-~ ISaGRAF - EEAMPLE] - Programs _ [ ]
File Make Project Tool: Debug Ophtions Help

Handle IMIT variakle

1.

n%mmmwxhlwﬁﬂlﬂ’al
Biegin:

|Elegin: ST1 (Structured Test)
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k Click on "save" and then exit when you finish it.

' ISaGRAF - EXAMPLEL:STI1 - ST program

File Edit Tool: Option: Help
DAy X2 HP <Bd B 8|

S. 2. IF INIT THEN
IF INIT THEN < (* Do init steps here *)
¢* Do init steps here =) L .
INIT := False; INIT := False;
T1 := T#15008ms; T1 := T#1500ms;
END_IF; END_IF;
| L~

= T

Note: Any character inside between (* and *) is the comment. 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. k 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" column for the
LD progr am, but i1t 1 sndét required.

---ISaGRAF - EXAMPLE] - Programs =] 3
File Make Project Tools Debug Optons  Help

B S QFmemmmlﬂm
Begin: Create newy program able

New Program

Begin: ST1 [(Structured Text)

KN KN

ok | Cancel |

N

Now we have two programs inside this project. Please double click on the "LD1"
to get into it.
-~ _[8aGRAF - EXAMFPLE] - Programs H=] E3
File Make Project Tool: Debug Option: Help

B ML DED|® X mH a2 s
Begin: / B ST1 Hdpdle T variable
Enct: [1RER

|End: LD1  (Ladder Diagram)
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2.3.7 Edit the "LD1" Program

When you double click on the "LD1", named 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.

5 ISaGRAF - EXAMIPLEL:LD1 - Quick LD Program

File BHiE® Tools Options  Help

d B aasi g
Fedl Cu Chl+E M FE G | Fo:—% fFQ.E |
. Copy Ct4C ﬂ
Dielete Dl
Set snboltet ! Enter -
1 | Change codlfeontact hpe  Space LH

Or, you may just simply click on the "F2 (Contact on the Left)" icon, and the
following will appear within the Quick LD Program window.

ZiEISaGRAF - EZAMFPLEL:LD] - Quick LD FProgram

File Edit Tool: Optons Help

DA XEA HS | <Bd | bn | qasi a)
F2: 90| F2:9HE Fe Gl | FS:«W | Fe:{HE F7:H3 F2: 14 | F3:—% tFa@

g | o] > mo

[ contact on the lett | ﬂ
™

! ;

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.

iz ISaGRAF - EXAMPLE]L:LD] - Quick LD Program

File Edit Tools Ophons Help 2
20| XDR | HE e 4| _
F2.dH F3:0HE Fé: G | FE.(H | FE:{I.:u;r:-]H} r:| Move the cursor to the first
contact and then click on

¢ Al/ "cut" to delete it

! ;

pos=11 |
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Click on the "F6 (Block on the left)" icon and you will create a block on the left of
the "coil".

5z IS5aGRAF - EXAMPLE]L:LD]1 - Quick LD Program

File Edit Toolz Opton: Help

F2:4HE F3:iHE Fa: Gl | FE:-{H | FB:ﬂ-]ﬂ F7: 963 Fa: I | F8:—% tF9sm |

o 5
: ;

|r:u:us=1 | |

El

Now we are going to assign the associated variable & constant to each item.
Double click anywhere inside the block and the "Function Block" assignment
window appears.
Z5i# [SaGRAF - EXAMPLELLD1 - Quick LD Program M= B3
File Edit Tool: Options Help
PR XD H® | «xBd (b aasi g

Fa:dHE F3:3HE Fo G | FE: - | Fe:{F FR: 363 Fe: 150 | Fo:—3 tFa.a |

G :‘

[

Double click on anywhere
- inside the block -

|pu:|3=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.

Fonction block
ARY MWW werite shart value to array - ok 2
ASCH get ascii code —

LS00 arc-zine _1

AT AR arc-tangent Lancel |
AWERAGE  running average

BCD Y Convert BCD to decimal value Irfa
BIM2EMC 2'= Complement to engin. formal

BIT_ WD tranzatfer 16 bit to 1 word

blinking signal Click on "Info" to get

BO0 convert to koolean detailed explanation.
CAT concat messages

CB=AMPLE  C function block sample

CFSAMPLE

CHAR get character

CJC Fead CIC Temperature

CJC_ST= Fead CJC Temperature

A2 ReadCJC temperature with offs

ZhiP comparator

COM_MRTU  enablefdizable Modbus RTU por ™
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] Now move your cursor to the left of the parameter "CYCLE" of the "BLINK"
block. Double click on it, k select "Timer" and then| double click on variable
name - "T1"

G ISaGRAF - EXAMFPLEL:LD] - OQuick LD Program

File Edit Tools Options Help
DR Xl HE | «Bd B aasi g

F2:9HF F2:9HE F: G | FE:-(H | Fe: {HE F73id FB:lgl | F9:—5 fFa.am ‘

al

. o Scape: [ [Giobal ~| BER]E]

|T1

cm

CY'CLE

Pragram
C function —
C function black,

FB inztance 7

| ok | Cancel |

] Move your cursor to the "coil". Double click on it, k select "Boolean" and then
| double click on variable name i "OUT1".

E5iZ [SaGRAF - EXAMPLEL:LD]1 - Quick LD Program

File Edit Tools Optons Help
BE XA HE «<BL B aa=i gl

F2:9HE F3:39E F: Tl | FS:-(H | Fé:{HE F73i} Fa:lgl | F3:—% P34 |

[ :‘
- Select vaniahle =

Seope: [{Gioba) ~| ElE@]Esovean

|I:”'|T1 Integen"HeaI \1

Timer hl
] Meszsage b »
pos=t IMIT Flag to indicate first scan cycle or not Program
k1 [ funchaon &

k.2

ouT2 !
ouT3 3

| (] | Cancel
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] Click on "F5" (coil) icon to create one another coil below the "OUT1", and then

assign a Boolean name i "OUT2" to it.

Ei# ISaGRAF - EXAMPLEL:LD1 - Quick LD Program | _ O]

File Edit Tools Optonz Help
BE X2 S | <Bd b Qa=i gl

F2:9HE F3:39E Fd: Tl | Fo:-CH | Fe:{HE FRdil Fa: lgl | F9:—% fF3: |

¢ 1 Lcoi]

1] BLIMK
RUN Q

T1_JCvCLE

k Then we have the below window.

5z [SaGRAF - EXAMPLELLD] - Quick LD Frogram

File Edit Tools Options Help
BE X2 HS «<Bd BnQa=i gl

Fa:d0E F3:9H9E F Gl | FE:(H | Fe:HE F7: 363 Fa: 5l | F8: — fFa-am |

(A
[1] BLIMK
RUM 2

ouTH

T1_ CYELE E
\2

|

|pas=4,2 |

To insert the second LD rung, ] move the cursor to be under the first rung, k
then click on "F2" (Contact on the left) icon.

%z ISaGRAF - EXAMPLEL:LD1 - Quick LD Program
Fil: Edit Tools Option: Help
P& X HE | <Bd br|aasi |

F2:JHE F3:9HE Fd: T | F5: - | Fe:{HE F73i3 Foo gl | A |
¢ 2

1] BLINK
RUN o

ouTi

ouTz

T1_JCYCLE
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Then we have the below window.

S5iE ISaGRAF - EXAMPLELLDI1 - Quick LD Program
File Edit Tool: Opfions Help

D@ X HE | <Bd | pnaa=il gl

F2:9HE F3:9HE Fd: G | FE:{H ‘ FE:{HE F7: 3} F&: Il | F9:—% tFa-@ |

ouTz ﬂ

T1_JCvCLE

c7 J

w
<« | »

|pu:us=El,4 |

Using the same way as former to assign name "K1" and "OUT3" to the correct
position.

%z ISaGRAF - EZAMPLELLDI - Quick LD Program _ [0 %]
File Edit Tools Optonz Help
PE XD B «<Bd bnlqa=i gl

F2:9HE F3:9HE Fé: T | F5: - | Fe: {HE F7: 3 Fe: Igl | Fo:—% R332 |

ouTz ﬂ

T1_JCvCLE

I
| 2

|pu:us=2,4 |

] Move the cursor to "K1" and then k click on "Coil/contact type" icon several
times to get the type of "P". The same way to setup "OUT3" as the type of "S".

S5ig ISaGRAF - EXAMPLELLD] - Quick LD Frogram M=l E3
File Edit Toolz Optionz Help

D& XA HE| =@ dl&biﬂ&&a 1K1
Fa:d0E F3: 969 F: gl | F5:-{H | FE: {HE F7: 963 Fa:1g0 |m

[

2] auT: J
e

o | Sl s .

|p|:us=1 4 |

Using the same way as former to create the third rung as below. Note that K2 has
type of "P"; OUT3 has type of "R".
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3

(N

) OUT3 has -
R |y

< | LH

|pns=2,E |

The LD1 program is finished now, j click on the "Save" icon k and then exit.

i ISaGRAF - EXAMPLELLD] - Quick LD Program

File Edit Tool: Opfions Help 2
BE P HP B B aasi 8
Fa: mm Fit: Tl | FE:-(H | Fe:HE F7: 363 Fa: I ‘ F:—5 tF8E |

1 -
"=

[ BLINK ouTi

1 RUN o 1

I 1

auTz
T1_]evoLE

r
] K ouTs

I 1™l o= i
cm

e

[

o ]

|pos=2,l3 |

2.3.8 Connecting the 1/O

We have defined variables name of "OUT1", "OUT2" & "OUT3" as "Output"
attribution, while "K1" & "K2" as "Input" attribution in step 2.3.4.

These " Input " & "Output” variable should be map to physical I/0 in the controller
before they can work. To do that, j click on "I/O connection” to get into the I/O
connection window.

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

B HBSI| DEO|% X mh 22% |
Begin: ST1 Handle IMIT varishle 1
Encd: @ 1O connection

|End: LDM  (Ladder Diagram)

k Double click on the No. 8 slot and then | check on the "Boards" and double
click on the "push4key: 4 button on panel of 8xx7".
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an [SaGRAF - EXEAMPLE] - 110 connection =] E3

2|
&
2l
=
(=4

Toolz Option:  Help

L3
)
B34
P
=
=
=
Ei
3¢
L]

LI

i
]
 —

4

n
A

Select board fequipment

[i 7057 16 CH lznlat Onen Coll=ctor D0

Click on "Note" to get

al V:IQK

explanation of this I/O device N

L

Then we have below window.

am ISaGRAF - EXAMPLE] - I/O connection
Opton:  Help

Fil: Edit Toolk

oriEo & CH. HeEy U0
i_87069: 8 CH. Relap DO

3701 ¥re: 8 CH. Analog [nput
io_state: [0 board status in glot 0~ 7
‘puzhdkew: 4 button on panel of B=x7
show3led: 3 indication LED an 8#:7 panel
#1039 7 phot Moz, Relay for T18BEG G
w110: 14 D for F188EG =G

w111: 123 D0 for F188EG G

w202 7 AD far F1BBEG G

w18 R5232 & 800 for F188EG G

Cancel

Hote

Library

3

[ Equipments

S R A=

IS [=] E3

k] ref = 11

=

(1]~

(2]

(5]

[4 ]2

g
=
=
0
=-
=
=
3]
-

s

<@l

=

To map input variables "K1" & "K2" to the channel No. 1 & 2 of the "push4key", j

double click on the channel 1 and then k click on "Connect" twice to connect K1,

K2 to channel 1 and channel 2.

s [SaGRAF - EXAMFPLE] - I/0 connection _ O]

Cptionz  Help

P IR =]

(o] BTN Connect /0 channel $1 [
- Channel: Clase
1/[2]4 :

#]  Free:

o z G
annec

(5] | B |
IEl = pushdkey I

(=] - .
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By the same way, pleasej connect output device "show3led" to slot 9 and k its
related channel 1, 2 & 3. Then we have below window. | Click on "Save" and m

then exit.
am ISaGRAF - EXEAMPLE] - T/ connechon
File Edit Tool: Opfions Help 4
FEELEL R A=
(slsave]g N
(5] — ] & ouTi
SouTZ ¥ 5.
o pushdkey n« [EB = 0UT3
= showlledyg | =+
N |

IMPORTANT NOTICE:

1. 1/O Slots 0 through 7 are reserved for REAL 1/0O boards that will be used in the
IP-8447/8847 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
Connection” window. In this example we have only 3 Boolean output
variables - OUT1, OUT2 & OUT3 and 2 Boolean input variables i K1 & K2.

2.4 Step 4 - Compiling & Simulating the Example Project

n For ANY AND EVERY ISaGRAF program to work properly with any of the
IP-8447/8847 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.

-- I3aGRAF - EXAMPLE] - Programs | _ O} x|
File BEELEN Project Tools Debug Opton:  Help
Make application I<:n||§|]]]]§<]|jl,*e¢|
Begin  Yenfy [ variable
Enct: Touch

A& pplication nun e Ophons

Compiler optinmns

m
2
=

221 iP-8447/ 8847 Getting Started, Sep. 2009, V1.2



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.

Compiler options | f Usin g .
T argets: N .
> SIMULATE: Workbench Smulator " G clect Arrayo in
ISABEM: TIC cade for Matorala — — program, please DO
[SA486H: TIC code far Intel Unzelect NOT Check the 2nd ,
CCBEM: C source code [V3.04) 2. - 7th - 8th and 9 th
v Use embedded SFC engine «—  Please confirm you have Optimizer options, or

the value of the
........................................... Variable array will be

Evalualy conztant expresziong Default incorrect.

] Recommend to

check only the 1st i

ARun two o

passeso op

phary decizsion diagrams [BED D) Cancel V

2.4.1 Compiling the LD Project

Optirizer: 1 selected these 3 items.

%
=
=
£
]
=]
=N
=.
rJ
i
=
u
o
o
1]

9
[
=2
=.
r

O
o =
o =
o 3
fu)
=
o 0
=
o
w T
o 2
23
ol
=

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.

-~ IZaGRAF - EXAMPLE] - Programs =] E3
File Make Project Tools Debug Optons  Help

B EHSITE DEM Xl Dl L35

Biegin: ST1 Handie TSarizkbla
End: @ | Make application code |
Code Generator

End: LD (Ladder Diagram)
Mo ermor detected.

Do you want bo exit the Code Generatar now 7

TR W Continve |
N\

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.

iIP-8447/ 8847 Getting Started, Sep. 2009, V1.2 2-22



- - ISaGRAF - EXAMPLE] - Programs M=l E3
File Make Project Tools Debug Optons:  Help

B HST DEH ¥ Xe | ok g
Begin: ST1 Handle IMIT variable AN
Bt = LD1 | [ Simulste |———

|End: LDM  (Ladder Diagram)

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

If the 1/0O variable names you have created DO NOT appears in the 1/0 simulator
window, justj click on the "Options" C "Variable Names" selection and the
variable names you have created wil/l
simulator window.

In the "ISaGRAF Debug Program" window, k 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.

& ISaGRAF - EXAMPLE] - Debugger H[=] F3 ‘
File Control Tool: Options:  Help

LI X2 Close the debugger windoﬂ

will exit the simulation.

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 "OUT1" and "OUT2" will blink
in the period of 1500ms.
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