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Reference Guide

English manual:
File Name:"user_manual_i_8xx7.pdf"
iP-8xx7,F8 0 0 0 &-7186 W1B8 CD:\napdosisagrai8000english_manu
WP-8xx7 CD:\napdossagrafwp-8xx7Aenglish_manu
WP-5xx7 CD:\napdo&isagrafwp-5xx7Aenglish_manu
XP-8xx7-CE6 CD:\napdo§isagrafxp-8xx7-ceBenglish_manu
VP-2xW7 CD:\napdo§isagratvp-25w7-23wAenglish_manu

9 z 1SaGRAF nnf?:
File Name:"chinese_user_manual_i_8xx7.pdf"
iP-8xx7,F8 0 0 0 &-7186 WIB8 CD:\napdosisagraf8000chinese manu
WP-8xx7 CD:\napdossagraiwp-8xx/Achinese manu
WP-5xx7 CD:\napdo&isagrafwp-5xx7\chinese_mariu
XP-8xx7-CE6 CD:\napdo§sagratxp-8xx7-ceBchinese manuy
VP-2xW7 CD:\napdo§sagrafvp-25w7-23wA chinese manu

SoftGRAF HMI : The XR8xx7-Atom-CE6, XR8xx7-CE6, WR8xx7, VR25W7, VR23W7 and
WP-5xx7 support the SefERAF software ta@reate a colorful HMI application. Please refer to
http://www.icpdas.com/fag/isagraf.htmFAQ-146 and
http://www.icpdas.om/products/Software/Se@RAF/softgraf.htm.

All ISaGRAF Getting Startetanual(User Manuat)
http://www.icpdas.com/products/PAE3D00/isagraf.htnfclick iManuab icon)

Resourcenthe Internet:
Newly updated ISaGRAF IO libraries, drivers and manuals can be found at
http://www.icpdas.com/products/PAE3D00/isagraf.htm(click ADriverd or iManuab icon)

Technical Sevice:
Please contact local agent or email probleport toservice@icpdas.com
New information can be found atvw.icpdas.com

FAQ:
Please visitvww.icpdas.com AFAQO - iSoftware - AISaGRAF for Frequently Asked Question,
or visit http://www.icpdas.com/products/PAE3D00/isagraf.htm(click iFAQG icon)
or visit http://www.icpdas.com/fag/isagraf.htm
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Performance Comparison Table 1 of ISaGRAF PACs

Compared with 1-8417

Normal Speed

Normal running| for floating ISaGRAF Memory
code size | for runnin
FIEE e Speed point Ethemnet | - iiation programg
calculation (byteS) (byteS)
(Normal PLC (scantime)
scantime)
LX 800 About About 2 ports About
XP-8xx7-CE6 500MHz 10~50(times) | 10~50(times) 10/100 2 MB 200~400
(3~15 ms) (3~15 ms) Mbps MB
PXA270, About About 2 ports About
WP-8xx7 520MHz 10~30(times) | 10~30(times) 10/100 1 MB 20~40 MB
orcompatible|  (3~15 ms) (3~15 ms) Mbps
PXA270, About About 1 port
xg:ggw; 520MHz | 10~30(times) | 10~30(times)| 10/100 | 1 MB 2062%‘&8
or compatiblg  (3~15 ms) (3~15 ms) Mbps
8018630 About About 1 port About
VP-2117 MHz 4 (times) 0.8 (times) 10/100 64 KB 768 KB
or compatiblel  (2~25 ms) (10~125 ms) Mbps
iP-8447 2 ports About
iP-8847 107100 768 KB
8018680 About About Mbps
iP-8417 MHz 4 (times) 0.8(times) i
iP-8817 or compatiblegl  (2~25 ms) (10~125 ms)
[-8437-80 64 KB
[-883780 1 port About
80188 40 About About 10 Mbps 12 KB
18417 MHz 1 (times) 0.2(times)
1-8817 or compatiblel  (5~100 ms) (25~500 ms) -
MPAC-5xx7 | 8018680 About About 1 port 7A6l;0ll<JtB
MHz 4 (times) 0.8 (times) 10/100 About
nPAC-7186EG| or compdible (2~5 ms) (10~125 ms) Mbps 64 KB 640 KB
80188,40 About About
MHz 1 (times) 0.2 (times) 5/12%
[-7188XG | or compatiblel  (5~100 ms) (25~500 ms) -

Note: W-8xx7/I-8x37 has phased out. Please select compatible W8¥#47/iP-8x47.
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Performance Comparison Table2 of ISaGRAF PACs

XPAC, WInPAC Series with IPAC:

0S WinCE MiniOS7
XP-8xx7-CE6 WP-8x37WP-8x47 iP-8447
Model IP-8847
*1 *1 *1
Modbus TCP Master Max. 100 devices -
(Max. Connecting)
Modbus RTU/ASCII Master|_ ___ _________ (Perport) __________|_____(Total) ____
Function Block (Max.) 256 128
Modbus RTU/ASCII Master|_ 33ports | 10ports |~ 2ports
COM Port (Max.)  *2 COM1 ~ 33 1~14 1~5
Modbus RTU Slave | 9ports | sports | 2ports
COM Port (Max.) ~ *2 COM1 ~ 33 1~8 1 or2/3
Modbus TCP/IP Slave
Connections *3 64 32 6
Modbus Address Range 1~8191 1~ 4095
VGA Resolution (Max.) 1024x768 1024x768/800x600 -
USB Port *4 2 2/1 -
Battery Backup SRAM *5 512 KB
PAC to PAC Data Exchang Ebus | Fbus, Ebus
Send Email (file attached)s Yes
Redundant Ethernet Padrit Yes
Mbus24r & mbus24rl Yes
Function Block
Mbus_xr & Mbus_xrl1 Yes i
Function Block *8
Software Features (Rguire Optional Accessories)
Support FRnet I/O  *9 Yes
Support CAN/CANopen*10 Yes
Support VW Sensor Yes
Support New Yes i
Redundant System *11
Remote 1/0O Modules (Optional Accessories)
Support Ethernet 1/O Yves i
(with 1-BKE4/E8MTCP)
Supprt I-7K/87K1/O | __ Max. Connecting255 | | 64
(*Only support 1 COM Port COM3or4 ] 20r3 2or3ord
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ViewPAC Series PAC

oS WinCE MiniOS7

Model VP-25W7NP-23W7 VP-2117
Modbus TCP Master Max. 100 devices )
(Max. Connecting)
Modbus RTU/ASCII Master (Per port) (Total)
Function Block (Max.) 1Y S R 77 R
Modbus RTU/ASCII Master | 10ports | ~ 2ports
COM Port (Max.) *2 COM2,3,5~14 1~3,5
Modbus RTU Slave 5 ports 2 ports
COMPort(Max.) *2  [7" " COM2,3,5~8 | lor2l3
Modbus .TCP/IP Sla 32 6
Connections *3
Modbus Address Range 1~8191 1 ~ 4095
LCD Monitor TFT 5. 70/ 3. STN
Touch Panel Yes/- -
VGA Resolution (Max.) 640x480/320x240 128x64
USB Port *4 1 -
Battery Backup SRAM *5 512 KB
PAC to PAC Data Eohange Ebus | Fbus, Ebus
Send Email (file attached}6 Yes
Redundant Ethernet Pait Yes | -
Mbus24r & mbus24rl ves
Function Block
Mbus_xr & Mbus_xrl Yes ]
Function Block *8
Software Features (Require Optional Accessories)
Support FRnet /0 *9 Yes
Support CAN/CANopen*10 Yes
SupportVW Sensor Yes
Support New Yes i
Redundant System *11
Remote 1/0O Modules (Optional Accessories)
Support Ethernet I/O Yes i
(with I-BKE4/E8MTCP)
Support +7K/87K 1/0 ____Max. Connecting255 | 64
(*Only support 1 COM Port) COM2or3
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|-8000,iIPAC Series with WIinPAC:

oS MiniOS7 WiIinCE
-8417/8817| 1-8x37-80 | iP-8447 IP-8417 WP-8x37/
iP-8847 iP-8817 WP-8x47
Model *1 1 1 *1

Modbus TCP Master

(Max. Connecting) - Max. 100 devices

Modbus RTU/ASCII Master (Total) (Per Port)
Function Block (Max.) [~~~ éjr """""""" 1_2_8_ I '2'5é """
Modbus RTU/ASCII Master| 2ports 10ports
COM Port (Max.) *2 COM1, 3,4,5 1~5 1~14
Modbus RTU Slave | 2ports | 5ports
COM Port (Max.) *2 COM1, 2 1,3 1or2/3 1~8
Modbus _TCP/IP S*Iave 0 4 6 0 32
Connections 3

Modbus Address Range 1~ 4095 1~8191
VGA Resolution (Max.) - 1024x768/800x60
USB Port *4 - 2/1
Battery Backup SRAM *5 Optional | 512 KB

PAC to PAC Data Exchang Fbus Fbus, Ebus Fbus Ebus

Send Email (file attached)6 - Yes - Yes
Redundant Ethernet Pdit - Yes - Yes
Mbus24r & mbus24rl i Yes

Function Block

Mbus_xr & Mbus_xrl1 i i Yes
Function Block *8

Software Features (Require Optional Accessories)

Support FRnet /1O *9 - Yes

Support CAN/CANopen10 - Yes

Support VW Sensor Yes

Support New

Redundant System *11 - Yes

Remote 1/0O Modules (Optional Accessories)

Support Ethernet I/O

(with I-SKE4/EEMTCP) ) Yes

Support 47K/87K 1/O Max. Connecting: 64 255
(*Only support 1 COM Port) =~~~ COM3ord4 | 2a3o0rd | 2o0r3
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|-7188,¢ P A 8eries PAC

0N

MiniOS7

Model

[-7188XG

|-7188EG

ePAC-7186EG

e PAC-5xx7
*1

Modbus RTU/ASCII Master,
Function Block (Max.)

(Total)

Modbus RTU/ASCII Master
COM Port (Max.) *2

COM1, 2, 3

Modbus RTU Shve
COM Port (Max. 2 Port)*2

COM1 or 2/3

Modbus TCP/IP Slave
Connections =3

Modbus Address Range

1~ 4095

Battery Backup SRAM *5

Optional

512K

PAC to PAC Data Exchang

Fbus

Fbus, Ebus

Send Email (file attachedy6

Yes

Mbus24r & mbus24rl
Function Block

Yes

Software Features (Require Optional Accessories)

Support FRnet /0 *9

Yes

Support CAN/CANopen+10

Yes

Remote I/0 Modules (Optio

nal Accessories)

Support $7K/87K 1/0
(*Only support 1 COM Port

Max. Conrecting: 64
COM2o0r3

Annotations:

*1. ¢ P ABXx7represents RC-5007/5107/5207/53@3507.
[-8x371-8x37-80 represents the products e8437/8837/843-B0/883780.
iP-8xx7 represents the products of8R17/8817/8447/8847.
WP-8x37represents the pradts ofWP-8137/8437/8837.
WP-8x47represents the products\6fP-8147/8447/8847.
XP-8xx7-CE6represents the productsXiP-8047-CE6/8347CE6/8747CE6

*2.

18142/8144/ 8142i expansionoaules ;

iP-8xx7's COM5~20 & VP2117's COM5~16 resides at th8112iW/ F8114W/ F8114iW/
[-8142iW/ F8144iW expansion modules;
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*3.

*4,

*5.

*6.

*7.

*8.

*9.

*10.

*11.

WP-8x47, WR8x37 and VP2 5 W7/ 23 W7 6s COM5 -8112W/I81848Vi des at
[-8114iW/ +F8142iW/ F8144iW expansion modes;

XP-8x47-CE6O €OM6 ~ 33 resides at the8112iW/ F8114W/ I8114iW/ F8142iW/ +8144iW
expansion modules;

[-7188/mMPAC-7186s COM3 ~ 8 resides at theboard (X5xx) expansion boards.
NMPAC-5xx7's COMS3 ~ 8 resides at the XWbard (XW5xx) expansion bods.

The Ethernet communication of the 8Rx7-CEG6 is more efficient than W8xx7 and VP2xW?7.
It supportsup to64 Modbus TCP/IP connections.

TheW-8x47 withdriver version 4.02 or older version only supports 8 Modbus TCP/IP connections,
while suppots up to32 Modbus TCP/IP connectiorssncethe version 4.03.

If the controller isSW-8347/8747 (two Ethernet ports), @S imagenust update tthe

versionreleased on July, 1, 2008 to ensure the network communicaioosect.

Please refer tawww.icpdas.com > FAQ > Software > ISaGRAR95 for more information.

The USB port for the mouse device of the-8¥8k7-CE6 is more efficient than the \W8xx7 and
VP-2xW7. The WP8x37 supports 2 USB Port,&lWR8x47 supports 1 USB Port.

[-8x17/8x3%80 equip with S256/S512PAC-7186EG, 17188EG/XG equip with X607 (128K) /
X608 (512K), can support up to 1024 retained variables. The data, date & time can also be stored in
it.

nPAC-7186EG has to use axtra X607/X608 battery backup SRAM expansion card for sending
E-mail with an attached file, or it can only sendirail without attached file.

If the cable of one Ethernet port is broken or damaged, the PC/HMI can communicate with the other
Ethernet prt by Modbus TCP/IP protocol.
(Please plug one8135W in VR25W7/23W?7 to enable thd%Ethernet port)

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

To support FRnet 1/0 inPAC-7186EG, please insert one 46 in it.

VP-2xW7 & VP-2117 support Max3 pcs. of $8172W (Max. ch.768 D& 768 DO).

iP-8xx7 support Max4 pcs. of $8172W (Max. ch. 1024 D& 1024 DO).

WP-8x47 & WR-8x37 support Max8 pcs. of $8172W (Max. ch.2048 D& 2048 DO)
XP-8xx7-CE6,W-8x47/8x37 support Max’ pcs. of $8172W (Max. ch.1792 D& 1792 DO).

XP-8xx7-CE6,nPAC-5xx7,mMPAC-7186EG, iP8xx7, WR-8x47, WR8x37, VR25W7/23W7 and
W-8xx7 supports the 7530 (RS232 to CAN converter) toonnect to other CAN/CANopen
devices.

Only the XP-8xx7-CE6,WP-8x47, WR8x37, VR25W7/23W7 and \ABx47 supportsew
redundant system, the-8k37 doesn't syjort it.
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How to seleciSaGRAF PAC

Memory considerations

1. Thel-8417, 18817, 1843780, 883780, F7188EGe PAC-7186EG, 17188XG,e PAC-5xx7,
VP-2117andiP-8447 |/ iR8847has memory limitation. The ISaGRAF code size can not exceeds 64K
bytes.(sizof t he dAappli.x8mo file)

2. WP-8147, WR8447, WR8847, WP-5147, WP-51470OD andVP-25W7, VR23W7has code size
limitation of 1M bytesThe sizas 16 times othe size o1-8xx7, IPAC-8447/8847, ¢ PAC-5xX7,
MPAG7186EG& |-7188EG/XG(XP-8xx7-CE6, XP-8xx7-Atom-CE6. 2M byte)

CPU speed considerations

TheCPU of1-8417/8817,47188EG and-IF188XGis 8018840MHz) or compatible. It is a £6it CPU.

It is not good at doing floating point value calculation. If your application will do lots of floating point
value calculation, it is better to ugéP-8xx7, WP-5xx7 or VP-25W7 / VR23W7 or XP-8xx7-CE6or
XP-8xx7-Atom-CE6 or future advanced ISaGRAF controllers. The CPU ibiB2and its speets about

10 to 20 timesompared witlthe F8xx7 & I-7188EG/XG especialy for floating point value

calculation.

The speedf 1-8437-80, F8837-80, iPAC-8447/8847, WPAG5xx7 anduPAG7186EG are about

4-times of the 48xx7 & I-7188EG/XG.

Redundarncy considerations:

XP-8xx7-CE6, XP-8xx7-Atom-CE6and WP-8xx7 supports redundangplution. Two controllers to be

one redundancy system. One is redundant Master, one is redndant slave. Master handles all inputs &
outputs of the remote R&5 1/0 (F7k & 1-87K) at run time. If master is dead, Slave will take over the
control of the remi 1/0. All Outputs should be configured as REB5 remote I/Olnputs can locate at

slot 1 through 7 or configured as 85 remote I/O. Redundant Change Over Time: <= 500 ms,
Synchronization: <= 75ms

Ethernet considerations

1. TheWP-8xx7,WP-5xx7, XP-8xx7-CE6andiP-8447 / iR8847s ethernet is 10/100Mps
(XP-8xx7-Atom -CEG6is 10/2100M/1G bpsand dual ports.
All other current ISaGRAF controllers have only @&tberneport. uUPAG7186EGand pPAGC5xx7
G Ethernetare 10/100Mbps.1-7188EG |-8437-80, F8837%80are 10 Mps
All of above controllersugpport Modbus TCP/IP slayeotocol
[-7188XG 1-8417/8817andiP-8417 / iP-8817 dond support Ethernet.

2. XP-8xx7-CE6,XP-8xx7-Atom -CE6 WP-8xx7, WP-5xx7 andVP-25W7 / VR23W7, VP-2117,
MPAG5xx7, uPAG7186EG and i8447/8847 supportsending email with one attached file and
sending / receiving usér defined message (string) via UDP/IP or TCP/IP to PC or other devices
howeverl-8417/8817)-7188EG I-8437-80/8837-80, iP-8417 / iP-8817 no suppoiihg them.
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Windows CE Interface:
WP-8xx7, WP-5xx7, VP-25W7/23W7 XP-8xx7-Atom -CE6 and XP-8xx7-CE6 support theNindows
CE Interface(TheVP-25W7 has alouch screen).

WP-8xx6, WP-5xx6, VP-25W6/23W6 XP-8xx6-Atom -CE6 and XP-8xx6-CE6 support theSaGRAF
andInduSoft software(The VP-25W6 has arouch screen)

Modbus RTU Slave ports
WP-8xx7, WP-5xx7, VP-25W7, VR23W7 can support max. 5 Modbus RTU slave ports
(Please refer to Appendix G, E and A.2 of its Getting Started Manual in the product box).

XP-8xx6-Atom -CE6, XP-8xx7-CE6 can support max. 9 Modbus RTU slave ports

[-7188EG/XG UPAG7186EG UPAG5xx7,iP-8xx7, F8xx7 and VP2117can support max. 2 Modbus
RTU slave ports (Please refer to its Getting Started Manual in the product box).
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Chapter 1. Software & Hardware Installation

NOTE:

The F8xx7 is theabbreviatiorfor the F8417, 1843780, I-8817and|-883780 controlles.

The WP-8xx7 is theabbreviatiorfor the WP-8147/8447/8847 andWP-8137/8437/883¢ontrolles.
The WP-5xx7 is theabbreviatiorfor the WR5147/51470D controllers.

The XR8xx7-CEB6 is theabbreviatiorfor the XR804-CE6/XP-8347-CE6/XP-8747CE6controlless.
The XR8xx7-Atom-CEB6 is theabbreviatiorfor the XR8147%Atom -CE6/XP-8347-Atom -CE6/
XP-874FAtom CE6controlles.

The iR8xx7 is theabbrevidion for the iR8447/iP-8847controlles.

1.1: Installing The ISaGRAF Workbench Software Program

For the 18xx7, I-7188EG/XG uPAG7186EG HPAG5xX7, iP-8xx7, VP-2117, VR25W7/ VP-23W?7,
WP-8xx7, WP-5xx7, XP-8xx7-Atom -CE6 & XP-8xx7-CE6 controller systenand the ISaGRAF

Workbench software to operate properly, it is imperative that each is setup correctly. This chapter covers
the details of how to setup the controller system and the ISaGRAF Workbench software in a minimum of
time.Before you can start progmming the $aGRAFRPAC system with the ISaGRAF software program,

you must first install the ISaGRAF Workbench software program on a target PC.

Hardware Requirements

i A Personal Computer With At Least A Pentium, 133 MHz Or Faster Processor
1 32MB Memory (Preferably 64 @ RAM)

1 A Hard Drive With At Least 1281B Of Storage Space (Preferably Larger)

i At Least One R232 Serial Port

Software Requirements

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

1 Windows 98, Windows 2000 or Windows XP

i Windows NT Version 3.51 or Windows NT Version 4.0

1 WindowsVista a Windows 7(refer toFAQ-117)

Steps To Installing The ISaGRAF Workbench Program

If your PC OS is Windows Vista or Windows 7 (BR), refer tol.1.4.
If your PC OS is Windows 7 (@dit), please refer th.1.5

Insert the ISaGRAF Workbench CD into your (RDM

drive. If your computer does not have the asttrt Lengusge: |CEFECINN ~ | | i< |
feature active, use the Windows Explorer and gbi¢o ' -

CD-ROM drive where the Workbench CD is installe( | ™" _ Concel |

then doubleclick on the "install.bat" file listed on the & 18aGRAF Workbench

ISaGRAF CD. Select the langqage. Recommend to
use AENnglisho be

If the "install.bat" file is not found on your ISaGRAR uses English version.
CD, then doublelick on the "ISaGRAF.exe" file to T e o
Start the |nSta"at|On rpcess 1S aGRAF i= a trademark of ICS TRIFLE= 1S aGRAF
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To begin the ISaGRAF 3.x software program, click on the Windows "Start" button, then on "Programs”,
and you should see the 1ISaGRAF program group as illustrated below.

M [2a3RAF3S

&) Book
Diagnosiz
g Libraries
& Licensing
'@ Projects k
€ Eead Me

g Eeport

1.1.1 The hardware protection device (dongle & USB KeyPro)

You mud 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.
(ISaGRAF32-E & 1ISaGRAF32-C DO NOT need dongle or USB Kdé3r0.)

Whil e using | SaGRAF and t he didinAgloaltios spalyuwsg gievth xw e
of 1O variables: 320, it means | SaGRAF wor kben«
and t hen c hieficAb otuhted faHged ipno.

| ISaGRAF - Project Management x

File Edit Project Tool: Options WBsG Ahout [SaGRAF E
BE | DEM & Ueseue

blinkseq SaAME impleme L@guage eferg e, -!f::g?f;;gmkbemh

';2:1'?‘ Z::r:‘;it‘::gf Libracy . Copyright 71990-2007 ICS Triplex 15aGRAF Inc.
u rlamonstatre m

Configuration

R :

b asirnuimn number of 10 vaniables: 32
e [ L = = =1

Iftsti Il displays AMaxi mum number of | O variabl e
the following steps.

Dongle Protection:
Please execute the ISaGRAF CD_R@8¢éntinel538%etup.exe for ISaAaGRABO or\Sentinelsetup.exe
for other ISaGRARversion and then reset the PC again.

USB Key-Pro Protection:

1. To make your PC recognize the ISaGRAF USB protedt&yn pleasein-plug the USB
protectonk ey f r om your USBemirehS$D541132bs.éxgi i men heuh S@a C
3.55 CDROM (o later version) after you have installed the ISaGRAF. Then please reset your PC.

2. To run ISaGRAF Ver. 3.5x, please always plug the USB protektery 1 n t he PC6s US
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1.1.2 Important Notice For Windows 2000 users

When closing my ISaGRAF windoan windows 2000, it holds. WhyThis problem usually happens

on the windows 2000. When you close some | SaGR;
20 to 40 seconds (No response).

This Ahol do behavior is caused by the ACTFMON. |

We stild]l dondédt know the reason
yet. You may stop this process
by click on the ACtrl g & AAltO &

ADel 6 at the same timeXto open
the window Task Manager, and

thenstodd CTFMON.aE XE O

next page.

If you want to know more

about the ACTFMON. EXEO,
please visit T >
www.microsoft.com& search

ACTFMON. EXEO.

AN

One Quick way to avoid the :Ahol do problem on wi

< 3 3 2?2 x
You may create a short cut for the — HEESRRELIEEE Fibs
il SAaGRAF project  Genesl Shoteu |Secuiy]

check on "run in separate memory .

Projects

space'option in the shortcut property. £ e

Target type: Application

T arget location: EXE

Target: C: A SAWINSEXRESNWSPMIEDT .EXE
@ in separate memory space I Run as different user
~— o

Start in: 'C:\ISAWIN'\exe

Shortcut key: INone

Run: INormaI windows L_I

Comment: I

Find T arget... l Change Icon... |

| OK I Cancel I Apply I
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1.13 Important Notice For Window NT Users

If your computer is using the Windows NT operating system, you will need to add one line to the
"isa.ini" file in the ISaGRAF Workbench "EXE" subdirectory.

C:\isawin\exdisa.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] headportion of the "isa.ini" initialization file, add the entry shown
below within the [WS001] header:

[WS001]

NT=1

Isa=C\ISAWIN
IsaExe=CISAWIN\EXE
Group=Samples
IsaApl=clisawinsmp
IsaTmp=ClISAWIN\TMP

1.1.4 Important Notice for Window s Vista or Windows 7 (32bit) Users
Before installinghe ISaGRAF if your operating system is Windows Vista or Windows 7§82,
please change the User Account Control settings to avoid some of the setup restrictions.

How to disable i U A Gdser Account Control) ?

A The AUACO (User Account Contrdlsettingrequires administratdevel permission

1. Fr om t hmend Gooadr Goon t r o UserRAecauettind Family Safety ¥Jser Accounts,
then clickfiChange User Account Control settadgr ATurn User Account Qatrol on or ofb.

42« User Accounts and Family Safety » User Accounts - ! ¢2 [l Search Control Panel L

Control Panel Home
Make changes to your user account

Manage your credentials ~
Change your password
Create a password reset disk

Administrator

Link online IDs

! : Password protected
Manage your file encryption
certificates
¥ Change account type
Configure advanced user =
profile properties
Change my environment & Manage ancther :
vanables
By Change User A | settin

#) Parental Controls
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2. Atter clicking, it will show up the screen as below.

Windows Vista:
Uncheck the optioii filUse User Account ContrgUAC) to help you protect yowwomputeo andthen

click on fOKO.

=

@vai <« Turn User Account Control On or Off - | +4 | | Search

Turn on User Account Control (UAC) to make your computer more secure

User Account Control (UAC) can help prevent unautherized changes to your computer. We recommend that
you leave UAC turned on to help protect your computer.

@User Account Control (WAC) to help protect your computer

QK l [ Cancel
Windows 7:
Move the slider down téNever Notifyd and then click ofOKao.
¥ EEESRSEHRTE =N =
EEEhEFrENEg
CEEECEITRNF L TEESHESBE TSR -
ETEEEREEHRTNERER
—ZE
- - BETHRRE  FEBNE
s EXEr=smESEERER |
- - o FEEWindowsETE
0 =205 DE=CEEERNESESTEER 3
EEESEHTESEE Windows 7 S8 - T2
-0 BEELEE -
FEE il
| BEE || &y

3. Reboot your computer to apply the change.
4. After rebooting, please refer to sectibd Installing the ISaGRAF
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1.1.5 Important Notice for Window s 7 (64bit) Users

If your operating system is Windowg64-bit) Professional, Enterprise, or Ultimatee ISaGRAF must
be installed under the XP Modelease do the following stefisinstall Virtual PC and XP Mode.

Installing the Virtual PC and XP M ode

1. Download Windows Virtual PC and Windows XP Mode installers from the Windows Virtual PC
Web site [ittp://go.microsoft.com/fwlink/?LinkID=1604739

2. Doubleclick on "WindowsXPModenn-NN.exe (wherenn-NN is the locale, e.genUS) and

follow the instructions in the wizard to inst&lllindows XP Mode

Doubleclick on "Windows6.12KB958559x64.msu to installWindows Virtual PC

4. Reboot your computer.

5. After rebooting, click on "Sta> All Programs 3Windows Virtual PG and then clickVindows XP

Mode

6. Follow the instructions in the wizard to compl&#ndows XP ModeSetup and Configuration.
Recad the password that is provided during the Setup because it is required to log on to your virtual
machine.

7. Now, go back teection 2.1o install the ISaGRAF.

w

1.1.6 Important Settingfor Using Variable Arrays

Important setting for using variable arrays

Please add two lines on the top of thesawinesaisa.inifile to enable the usage of variable arrays.

[DEBUG]
Arrays=1

1.2: Installing The ICP DAS Ultilities For ISaGRAF

ThefAlCP DAS Utilities For ISaGRA&consists of 3 mjor items.

I/O library definition(For ISaGRAF PAC)
Modem_Link utility
Auto-scan 1/O utility

The | SaGRAF Workbench software progr amlCRmDASt be
Utilities for ISaGRA . I f you hav aheitaGRARWorkkeeacth grogram,pleaad | e d
refer to section 1.1 before continuing.

There is a CEROM supplied with each of tH8aGRAFc o nt r o | | elCPsDASvUtilitibs for h e i

ISaGRAF . Pl e as eROMin® gourtCDRGMedrive. Then runfisetup.exein the folder of
CD-ROM: \napdo§isagraft . Follow the steps to install it.
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ICP DAS Utilities for ISaGRAK

‘wielcome to the ICP DAS Utilities for 1SaGRAF Setup
program. This program will ingtall ICP DAS Utilities for
- 15aGRAF on your computer.

It is strongly recommended that you exit all Windows programs
befare running this S etup program.

Click Cancel ta quit Setup and then close any programs you
have running. Click Mest to continue with the S etup program.

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

Unauthorized reproduction or distribution of thiz program, or any
portion of it, may result in zevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozsible under law.

Cancel

Note:
If fisetup.exeis not in your CBROM, please downloadCP DAS Utilities For ISaGRAFO from
http://www.icpdas.com/products/PACS#000/isagraf.htm

1.3: Hardware Setting on ISaGRAF PAC

All the hardware setting on th8aGRAF PAC, such as BldressNetID, Modbus RTU slave port, pin
assignment of communication port, etc. Please refeat¢blSaGRAFgeting started manual whiatan
be found in the accompanyi@P_ROM of theshipping box.

WP-8xx7 CD\napdosisagrafwp-8xx7Aenglish manigetting_started_ws8xx7.pdf

WP-5xx7 CD\napdossagratwp-5xx7\english mantwp-5xx7_manual.pdf

XP-8xx7-CE6 CD:\napdo§sagraixp-8xx7-ceBenglish manugettingstartedxp-8xx7-ce6-english.pdf
VP-2xW7 CD:\napdosisagrafvp-25w7-23wAenglish mandgettingstartedvp-2xW7.pdf

iP-8xx7 CD: \napdo¥sagrafip8000english manulipac-8x47_getting_starte@nglishzip

¢ P AT186EG,-7188EG/XG CD:

\napdo&isagraf7188edenglish manl718xegxg_getting_starteenglishzip

VP-2117 CD: \napdo¥sagrafvp2Kenglish manu\vp-2117_getting_starte@nglishzip

or visit to http://www.icpdas.com/products/PAE3D00/isagraf.htmand clickiiManualfiiconto download
theManual

User 6 s ManuaPACGCép200l5ReGHRA F ICP DAS 1-7


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

Chapter 2. Getting Started

NOTE:

The F8xx7 is theabbreviatiorfor the F8417, 1843780, [-8817and|-883780 controlles.

The WP-8xx7 is theabbreviatiorfor the WR8147/8447/8847 and W&137/8437/8837 controllers.
The WP-5xx7 is theabbreviatiorfor the WR5147/51470D controllers.

The XR8xx7-CEB6 is theabbreviatiorfor the XR804-CE6/XP-8347-CE6/XP-8747CE6controlless.
The XR8xx7-Atom-CE®6 is theabbeviationfor the XR8147%Atom -CE6/XP-8347-Atom -CE6/
XP-874FAtom CE6controlles.

The iR8xx7 is theabbreviatiorfor the iR8447/iP-8847controlles.

2.1: A Simple Ladder Logic (LD) Program

For more extensive information regarding all of the capigdslof the ISaGRAF programming system,

please refer tédppendix E: fiLanguage Reference of this manualot he SA GRAF USERO® S
GUIDEO manual which can be found from the CD_ROM
either Al SaGRAF. podf 0 or Al SaGRAF. doc

Ladder Logic Basics

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

The LD language enables the programmer to describe the conditions and modifications to Boolean data
by placing "graphical symbols" to represent hardware devi@bsinsa process control application.

A Simple Ladder Example Program

The following is a stefby-step example on how to create a ladder logic (hence forth referred as "LD")
program using the ISaGRAF Workbench software program provided witB#a@RAFcontoller

system.

We will create one another Structured Téwr{ce forth referred &$T0) program to indicate the first
PLC scan cycle. That means in this example ISaGRAF project, we have two programs inside it. One is
written in LD and the other is writtein ST.

The example project namefisimpleLDo. The name of the LD program of this example project is
fiLD16 andfiend_inibis the name of the ST program.

Project name
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Variables Used In The Example LD Program:

Name Type Attribute |Description
INIT Boolean |Internal |Initial value at i T R U.HBRUE means scan cycle
M3 Boolean |Internal |Indicate a pulse is generated or not.
OouT01 Boolean |Output |Output 1
ouT02 Boolean |Output |Output 2
OuUTO03 Boolean |Output |Output 3
T1 Timer Internal |Time Period of blinkinginitial value is set at "T#1s"
Pulse No |Integer |Internal |To puls one when M3 pulse is generated
initial value is set at "0"
Ladder Logic Program ALD106 Outline:
VAL10LED is only for F8xx7 &
/ [-7188EGD/XGD. W8xx7
doestdt support this block.
ST program fAend_inito Outline:
INIT := FALSE ;
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Process Operation Actions

Ladder LogiclBrogram ALD
Bl ink OQOutputs 1, 2, & 3 with a period of AT10 i
second. Atfer these 15 seconds, Outputs 1, 2, & 3 will be turned OFF.

Generate a pulse output every 1.second to t
Plus integer variable fipulse_Noodo by 1 every
Di spl ay the val ueSegléds df heiBkx3 @ |-7MNBBEG/XG aconttolee 7

he i
ti

ST Program Aend_inito
Set bool ean variabl e

only at the first scan cycle.

Al NIsTman oc WAILS.E She TRUEBaet el

Description of block and some basic LD item
TOF:To turn off a boolean however delay a time o

Al No i s a bool ean parameter, if fatld itnRgTAd r om
APTO is a timer parameter, it defines the del a\
AQO is the boolean output of this block. |t wi
AETO is the timer output of this block. (We dot

BLINK: To blink a bodean withap e r i «CA¥CLEX . A
ARUNO i s a bool ean parameter, i1 f it i1s TRUE,
ti mer parameter ACYCLEO.

VAL10LED: Display aninterger value to the-%eg leds of the controller.
Only for I-8xx7, F7188EGD & F7188XGD.

ARUN o0 is a boolean parameter. TRUE to displ ay
AFSH o0 i s a boolean parameter. TRUE to blink t
ACLK o0 is a timer parameter. It defines the bI
AVA_ | 0 is the integer to display.
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fiNO coil: Coil with N type neans it will be set to a pulse TRUE when the left status is just falling
from TRUE to FALSE.

fiRetrurd: To return from the excution if the left status is TRUE, that is, the reset LD rungs of the
program below thigreturro will not excute when the lefitatus is TRUE.

2.1.1: Programming LD
Starting & Running The 1ISaGRAF Workbench Program

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

I5aGRAF 3.4
Jasc Software » = Diagnosis
U:ﬁ Logitech Mouse'Ware » &3 Libraries
Macromedia Dreamweaver 4 4 ;ﬁ Projects
E Macromedia Extension Manager 4 @ Read Me k
Master Converter 4 f‘} Repart

(=) Matrikon OPC
(=) MCSD Training
E Microangelo
@ Microcim
(= Micro-IDE
Microsoft .\MET Framework SDK
LE Microsoft Developer Network
Documents » Microsoft Office Tools
U:ﬁ Microsoft Press
Setngs ' Microsoft Visual Studio 6.0

Windows Update

Programs

, E Microsoft Web Publishing
Morpheus

Help U=) MSDN HelpDesk Sample

[ mca

@ MetZera Internet

New Visio Drawing

\P Shut Down... ~ - -

U= Norton Antivirus Corporate Edition

Mstart || 5] @ 3y W [ (3 w1 Service Took

Search

|

Run...

=3

@)

Y ¥ Y ¥V Y VYV Y VYV Y VYV VY ¥V ¥V VvV v Vv v v
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2.1.1.1: Creating An SaGRAF User's Group

Click on the "Select Pyject 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".

_ﬁISaGRAF - Project Management il 5 IEII_EI

File Edit Project Tools Options Help
RO DEO BE| 00 = Bk |G
blinkseq same implementation with varl

|»

bottlef Floww Chart: Simulation of bottle proguction
demo demo with Quick LD programming
runstop First Project From Manual —
simple Ladder Program
rfarray demonstatres array management functions
mn rfbars demonstrates graphic bra graphs
mn rfbool demanstrates SFC boolean actions
rfchart Flow Chart: Sample application LI
Reference : Demo FEO R s x|
Author : ICP DAS-

Date of creation : 10§27} [Defautt isavi Select I
:1-18 Clisawinismg

Version number

Samples

Description  : Simple
Newprojectorow x 3
Close |

0K

Name: Qm qf‘j |
Location: [C:MSAWIN —
Sub-dir.: |DemoPgm | = |
Path: @ ‘__Eh]

T

Cancel |

Note that the name that you give the "New Project Group" also ceeats sukdirectory
corresponding to the project group name in thesawin" subdirectory.

To get intothe new projecgroup either double click on the negroupname, or click on the negroup
name (the name will be highlighted) to select the nesjept group and click on the "Select" button.
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2.1.1.2: Creating A New 1SaGRAF 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 informationdar project by clicking on the "Edit" and

then "Set Comment Text" menu as illustrated below.

i 15aGRAr - Prosect Management _loix

File Edit Project Tools Options Help
= NE0 & 0= Boemkm |2
demo 131 imer cortrol TP, TON, TOF (QLD) j

demo_LSre3te new profect ) i reset timer: TSTART, TSTOP (ST + QLD)

demo_03 R system date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTIM:
demo_04 Calculate empty cycle time: TP, +,1 (QLD)
demo_05 [Frrmm—m" project il x|

g demo_06

m_demo 07y neC ISimpleLD D) |

Reference ¥ z
Author : ICP [ !0 configuration: Cancel |
Date Of Creatio [ (none) ~|

Version Numbe

-lolx

File | Edit Project Tools Options Help

s [ 0 0 = [Boowrn | 9|

;°gtg'e separator S 1o\ TP, TON, TOF (QLD) -
[nlg

[

Move up in list ttop and reset timer; TSTART, TSTOP (ST + QLD)

M~ Movedowninlist  stem date &time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTM.

aemo_u4 Clgaas
demo 05 o Project comment text = x|

g@m demo_06 Ct X :
= — Project:  simpleld
Reference . sim : -
Author . Comment:C_ A Simple LD Program ) |

Date of creation : 12
Version number :1
Description  : | 0K h I Cancel |

You will now see the name of the new project in the "Project Management" window. Double click on
the name of the new project to open the new project.
_;.?§ISaGRAF - Project Management R 3 IEllﬁl

File Edit Project Tools Options Help

|DM|M§|ﬁU%|%DemoPgm |‘Q|

demo_01 Timer control: TP, TON, TOF (QLD) -
%‘% A Simple LD Program ?

demo_0 Start, stop and reset tim&r” TSTART, TSTOP (ST + QLD)

demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM,
demo_04 Calculste empty cycle time: TP, +,1 (QLD)

demo_05 Blinking output, TP, BLINK (QLD)

demo_06 Change output mode: 1 (SFC) ~|
Reference  : simpleLD &
Author [

Date of creation : 12/1542001
Version number :1-1SaGRAF 3.41
Description =l
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2.11.3: 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. To begin this process, first click on the "Dictionary" icon and then cliek on th
"Boolean” tab to declare the Boolean variables that will be used in our example program.

-+-15SaGRAF - SIMPLELD - Programs il = =] B

File Make Project Tools Debug Options Help
B HSE DB B X m$b A2

Dictionary

® ISaGRAF - SIMPLELD - Global booleans ) 10§ x|

File Edit Tools Options Help

[ | @ 00@ | ~x<Bd| a8

Booleans Megers)Reals | Timers | Messages | FB instances | Defined words |

L

|

Double click on the colored area below the "Boolean” tab, and a "Boolean Variable" window will open.
Enter in the name of the variable to be used in the profemt the purpose of this example program the
variable "Boolean Variable Name" is "INIT", anBlag to indicate first scan cycle or hat added to the
"Comment Section". The next item that must be declared is what type of "Attribute” the variable will
possess. I n this example program, | NITbés attr.i
at inito since we need INIT has its initial val
press the "Store" button to save the Baol variable that has been created.

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

O
>

NOTE: You MUST make sure that the variableuwhave declared has the desired Attribute assigned. If
you decide that you want to change a project vz
and you can reassign the attribute for the variable.

Using the same method described abdeejare the additional Boolean variables for this example
program, "M3". When you have completed the Boolean variable assignments, the Global Boolean
window should look like the example below.

There are three outputs used in this example program f@hgd1, OUT02, and OUTO03". ISaGRAF
provides a quick and easy way to declare like variables that are sequentially ordered. To begin this
process, click on the "Quick Declaration" icon, and enter in the output number that you will start with in
the "Numbeing” from and "To" field (this example uses from 1 to 3). Enter the "Symbol" name for the
output variables being declared, and lastly, set the attribute to "Output".
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;

When you click on the "OK" button, all three outputl & immediately added to the "Global Boolean™
window. Lastly, click iSave to save the settings.
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To declare the timer (T1) variable used in this example program, click on the "Timers" tab in the setup
screen. Double click on the colorarka and enter the Name as "T1", set the "Attributes" to "Internal”,
the "Initial Value" to "T#1s", then click on the "Store" button.
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To declare the Integer (pulse_No) variable used in this example program, click on the "Integers/Reals"
tab in the sefuscreen. Double click on the colored area and enter the Name as "pulse_No", set the
"Attributes" to "Internal", the AFormato to Al
"Store" button.

Once all of the variable characteristics hbeen properly setuglick onfisave and therclick on "X" at
the top right of the setup window to close the variable dictionary for this example project.

User 6 s ManuaPACGCép20lB5ReGHRA F ICP DAS 2-11



2.1.1.4: Creating The Example LD Program

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

Enter the "Name" as "LD1" (the name of our example program), next, click on the "Language" scroll
button and select "Quick LD: Ladder Diagram”, and make sure the "Style" is set to "Begin: Main

Program". You can add any desired text to the
required.
ol x]

File Make Project Tools Debug Options Help
B EHS2X NEN| XX DM RS
be
Create new program
x|

Name: ([LD1 f:g\, i

-
Example LD Program

Comment:

Language:] | Quick LD : Ladder Diagram

Style: I Begin: Main program L.“

| 0K ,E I Cancel |

The "LD1" program has now been created.open the "LD1" program, double click on the "LD1"
name.

---ISaGRAF - SIMPLELD - Programs = IDLE]

File Make Project Tools Debug Options Help

B HSY DEN ¥Xis mi 2%

Begin: [ Example LD Program

[Begin: LD1 (Ladder Diagram)
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2.1.1.5: Editing The Example "LD1" Program

When you double click on the "LD1" name the "Quick LD Program™ window will apftiak on
"Edit" from the main menu bamnd therclick on "Insert Ring" as shown below.

%i# 15aGRAF - SIMPLELD:LD1 - Quick LD Program N =] ]
File [at Tools Options Help
linds wz W Baaeasi 8|

F24  Cut Cléx P Fa Gl | Fe-» e ‘

Copy Chrl+C o~
Paste G4y

Paste special

Delete Del

Set symbolftext [g Enter

Change coilfcontact type Space

Find

Replace

Find matching name Alt+F2 &
L[_ Find matching coil Alt+FS L‘_‘

pos=  Copy drawing {metafile)

Or, you may just simply cl i cikonamlthefollewiny WwilRappedCo nt &
within the Quick LD Program window.

i [SaGRAF - SIMPLELD:LD1 - Quick LD Program
File Edit Tools Options Help

D@ XER HE =B | B0 Qaasi g
F2: 3| Fa e Pl | PO | P& FRED PRIl | F3—» 9@ |

Al
(* Contact on the left |

Click on the "F7 (Block on the right)" icon and you will create a block on the righedirst input
contact.
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Click on "F7 (Block on the right)" icon again to create one another block on the right of thoftist

Then you wil|l get the window as bel ow. Move thi
(Coil )o tid gdudsstomeelcoov the first coil. And then

Then the window will look like below.
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Double click anywhere inside of the second block and the "Function Block™" assignment window appears.
Select the "BLINK" ype function block are using in our example program. To learn how the "BLINK"
function operates you can click on the "Info" button for a detailed explanation of its functionality.

”

Using the same procedure to assign the first bl
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Now we are going to assign the associated variable & constant to each item. Double click on the first
contact, a fiSelect variableo screen appeared. F
ABool eand. Then doubmaey caulsiec kk hoen kfelyNloTaor do rt oy atuy p

Using the same procedure to assign OUTG.0OUTO3 to the associated coil.
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Now move your cursor to the left of the par amet
AT#15s0 (it meamrseslss AsCKeoond) , t hen

X
Do the same way to assign AT10 to the |l eft of t
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Now the window will look like below.

To add a new LD rung, first move the cursor to the proper position below the first rung. Then click on
AEtil nsert rungo
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We dondét need the contact in the new rung, moV:¢

\

Now click on AF6 (Bl ockclickani hbedket hgob|] oakdt bhe
block.
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Assign AT#1s0o toClithe, pameamewergotf NHICY bel ow wir

\

Move the cursor to the right coil, then click ¢
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Double clickonthéNocoi | t o assign AM30 to it

Now we are going to add another LD rung. Malve cursor to the below position of the second rung.
And click on AF9 (Return)o.
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Move the cursor to fireturno and then click on i

AN

Then double click on the cointact\ygpE meefitgend AdKBR
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The procedure to create the forth & the last LD rung is similar as former steps. Please do it by yourself.
The final LD program should lodie the below.

VAL1OLED is only for F8xx7,

7188EGD & 7188XGD. Not
available for WincofBxx7

N

\/

Save this LD program and quit.

AN
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2.1.1.6: Create The ST "ad_init" Program

I n this project we need an extiChi 8k pmnogrCamat e
programo -Pnoghem8oéwindow to add a ST progr am.
Comment as fAHandle I NIT Waruabhueed DTaxgwage &a S
programo. Then click on AOKO.

T~

\

Now we have two programs inside this project.

O

ISaGRAF will run these two programs one timeachP L C s can cycl e. Progr ams
wi || run firstl,0 tarem,t laen dii S eacgut e tthiea AENdO ar ea.
the below scheme.

Scan all inputs
AN

Process 0Obi
A Y

ISaGRAF
Cycle Proceas O0Sequent
I

Process o)
/

Reflash all outputs
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Doubl e click on fAen
nsi

d_
(Any character i de

\

/ (* An ST demo program *)

INIT := FALSE ;

Sin@eAINIT 0is declared with an initial valu&rRUEQ, this ST program will IefINIT 0 set tofiFALSEO
at the end of the first scan cycle. In other wat T 0 will indicate this project is running in the first
scan cycle or not (TRUE: first scan cycle, FAL®Eer cycles).

User 6 s ManuaPACGCép20lB5ReGHRA F ICP DAS 2-25



2.1.2: Connecting The I/O

The 1ISaGRAF Workbench software program is an open programming system. This allows the user to
create an ISaGRAF program that can operate a large number of different PLC controller systems. 1t is
the responsility of the PLC hardware manufacturer to embed the ISaGRAF "driver" in their respective
controller for the ISaGRAF program to operate properly. The ICP &8dSaGRAFcontrollers hae

the ISaGRAF driver embedded, creating a powerful and flexiblestndlicontroller system.

Now that you have created the ISaGRAF example program, now you must connect the 1/O to the
controller system. A useful feature of ti8BaGRAFcontroller system is that you can run program we
have created WITHOUT having any I/@drds plugged into the controller system. The four
pushbuttons on the8xx7, iP-8xx7 controller system can be used as four digital inputs, and the three left

LEDG6s above the control panel pushbuttons can |
0]

Fie Maks Project Tooks Debug Options Hebp
h B DEE »Xi> M3 2 D%

Begin @ Examgle LD Program l\§

= 1SAGRAF - SIMPLELD - 1/0 connection i =10 x|

[M’Jcmctxn

ws ISAGRAF - SIMPLELD - I/0 connection. i 10| x|

fiPush4key & fiShow3Leadis only
for the F8xx7 and iP8xx7. If your

controller is other model number,
you canalso connediPush4key &

fAShow3Lea for simulation

L Toas 6 O e ted DI s however please mark them as
1_87053: 16 CH. Isolated DI ~ . N
(87057 16 CH. Isolat Open Collector DO Cancel | fivirtualo board.

show3led: 3 indication LED on Bxx? pd Library
xaif; Simulate analog inpuls

xao8: Simulate analog outputs ~ Boards
xbiB: Simulate boolean inputs

xbo8: Simulate boolean outputs " Equipment
xmi: Simulate message npuls — £ &
xmo8: Simulate message outpuls »

Click on the "I/O Connean" icon as shown in the top picture and the "I/O Connection” window will
appear as shown in the next illustration. For the purpose of this example, you can either double click on
the "9" slot, or just click on the "9" slot, then click on "Edit" and ttféet Board/Equipment” and then

the "I/O Connection" window will appear. This now associates the four control panel pushbuttons
Apushd4keyo as four digital i nput s. (We donodot 1
variable declaredwith | nput 6 attri buti on).
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IMPORTANT NOTICE :
I/O Slots 0 through 7 are reserved for REAL I/O boards that will be usedl@a@&R AFcontroller. You
can use slots 8 and above for additional functionality as illustrated by the example program.

To create th&O connections for the outputs, double click on the "10" slot, then click on the "Show3led:
panel

3 indi

cati

on

LED on

8 X X7

s el

ecti

on.

control panel pushbuttons as the three outputs for the exanogiam. Your "I/O Connection” window
should now look like the scredelow.

ww ISaGRAF - SIMPLELD - I/0 connection 3

File Edit Tools Options Help

2 B2 48 FR &

-0/ x|

il »aef ref =10

T

Connect I/0 channg

fiPush4key & fiShow3Leais only for the 18xx7
and iR8xx7. If your controller is other model
number, you can also connégtush4key &

4 fiShow3Lea for simulaion however please mark

: = them adivirtualo board.

pushdkey

né

o

=2 show3led

oo

Channel: ‘

j Close |

Free: ouTo1

Connect X\XI

Free

Next |

Previous |

Remember to click on the "SAVE" icon to save the I/O connections that have been created for the

exampl e

progr am.

N

IMPORTANT NOTE :
All of the variables with Input and Output attriedIUST be connected through the I/O connection as
described above for any program to be successfully compiled. Only the Input and Output attributed
variables will appear in the "I/O Connections" winddwthis example we have only 3 boolean output

variables, they are OUTO01, OUT02 & OUTO03.
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2.1.3: Compiling The Example LD Project

For ANY AND EVERY ISaGRAF program to work properly with any of tBaGRAFcontroller
systems, it is the responsibility dife programmer to properly select the correct "Compiler Options".
You MUST select the "ISA86M: TIC Code For Intel" option as described below.

First, click on the "MAKE" option from the main menu bar, and then click on "Compiler Options" as
shown below.

JRI=TEY
File !_Make_ Project Tools Debug Options Help

Make application lx is | mm 4 ’ amy |
?gir Verify D Program

Touch

Application run time Options

T

Resources

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 B ll

Select D I
Unselect |

MAKE SURE Upload... |

~ Dptimizer: THESE BOXES ARE
[V Run two optimizer passes?CHECKED!
“Byaluate constant expressiol Default |

I—Dp'mi . Ifusingfvariable Arraypin theprogrqm, pleqse DO NOT
I~ op§mize expil Check the 2nd, 7th, 8th and®Optimizer options, or the
/ nd value of the Variable array will be incorrect. Recommend
| check only the 1t fiRun twooptimizer pass@soption.
d (Please refer to Chapter 2.6)

Targets:

> SIMULATE: Workbench Simulator
ISAG8M: TIC code for Motorola

> ISAS6M: TIC code for Intel

CC86M: C source code [¥3.04)

[V Use embedded SFC engine

TIME TO COMPILE THE PROJECT!

Now that you have selected the proper compileioopt click on the "Make Application Code" icon to
compile the example LD project. If thaemo compiler errors detected during the compilation process,
CONGRATULATIONS, you have successfully created our example LD program.

If errors are detected daog the compilation process, just click on the "CONTINUE" button to review
the error messages. Return to the Project Editor and correct the errors as outlined in the error message

window.
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- - - ISaGRAF - SIMPLELD - Programs ‘ -(0f x|

File Make Project Tools Debug Options Help

B HSHE DED (X mp Ry

Begin: camplaY 3
wgn (i JROAR ”'mpﬁJMake application code |

Code Generator 3 x|

No error detected. =—H

Boge

Do you want to exit the Code Generator now ?

Continue |

2.1.4: Simulating The LD Project

A powerful progrardebuggindeature of the ISaGRAF software program is the ability to
"SIMULATE" the program you have developed before loading it into the ISaGRAF controller system.
After successfully compiling the example LD program, click on the "SIMULATE" icon as shown below.

=2 IEaORAF - BIMPLELD - Programs

Fils  }dsks Pmject Tools Debug COptions  elp

By w3 b | e R g, |
Begir: [ LD Crampls L Program
Ene 28] end init IS ERRE

[End: end_init  (Structured Text)

When you click on the "Simulate" icon three windows will appear. The windows are the "ISaGRAF
Debugger”, the "ISaGRAF Debug Programs"”, and the "I/O Simulator” windows. If the 1/O variable
names you have created DO NOT appear in the I/O simulator wijaktvelick on the "Options" and
"Variable Names" selection and the variable names you have created will now appear next to each of the
| / O6s in the simulator window.

In the "ISaGRAF Debug Program" window, double click on the "LD1" where the cursor zelow
positioned. This will open up the ISaGRAF Quick LD Program window and you can see the LD
program you have created.

«Close the 1.
window will exit the
simulation.
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Running The Simulation Program

When you double click on "LD1" in the "ISaGRAF Debug Programs" window, the follow window
should appear

O

You can see outputs AOUTO0106 thru. AOUTO030 wil/l
continuously plus one every second.

You can adjust the "T1" variable while the program is running. To accomplish this, click on the
"Dictionary" icon which will open the "ISaGRAF Global Variables" window as shown in the first two
pictures below. Click on ATimero tab and then
to AT#500mso (this means 0.5 second). Then cl i

O

N
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2.1.5: Download& Debugging The Example LD Project

Lastly, you can download the example LD program into #83RAFPAC to do some operations.
Before downloading, you must establish communication between the controller and the PC.

To begin this process, click on the "kiSetup" icon in the "ISaGRAF Programs" window. When you
click on the "Link Setup" icon, the following window will appear.

The "Target Slave Number" is tiNet-ID address for the8xx7 controlleras defined by thBIP Switch
settings outlined in Chagt 1, Section 1.3.1. Théet-ID DIP Switchis located in the bottom right
portion of the 48xx7 controller. If your48xx7 controller is the first one, tidet-ID address should be
setto "1". The "Communication Port" is the serial port connection ondevelopment PC, and this is
normally either COM1 or COMZThe NetID setting forthd-7 1 8 8 E G/ X &186EGP A C

e P ABXX7, iP-8xx7, WR8xx7, WP-5xx7, VP-25W7/23W7 XP-8xx7-Atom-CE6 and XP-8xx7-CES6,
please refer to their getting started manual)

Default NetID of the ISaGRAF PAC is 1.

If using the R&232/RS485 port to connect,

you can choose COM1 ~9.

If using Ethernet, you can chooietherneb

and clickfiSetumto fill out the Port number a

X 5020 and the PAC IP (ex. 192.168.255.1).
Note: The PC and PAC must in the same

network segament. (ex. PC = 192.168.255.

The communication parameters for the target controller MUST be set to the sahsamanication
parameters for the development PC. IF8xx7, F 7188EG/XGcontrollers (serial port communications),
andthe default parameters for COMR%232) and COM2 RS-485) ports are:

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

It may be necessary to change the COM pdtinggs for the development PC. Depending on which
computer operating system you are using, you will need to make sure that the COM port can properly
communicate to thESaGRAFcontroller system.

DOWNLOADING THE EXAMPLE PROJECT

Before you can download thpeoject to the controller, you must first verify that yolevelopment PC

and the controller are communicating with each other. To verify proper communication, click on the
"Debug" icon in the "ISaGRAF Programs" window as shown below.

N

If a program islaeady loaded in the controller system, the name of the project will be displayed with the
word "Active" following it. If the message in the "ISaGRAF Debugger" says "Disconnected"”, it means
that the development PC and the controller system have noigstalitommunications with each other.

The most common causes for this problem is either the serial port cable not being properly configured, or
the devel opment PCOs serial port communYogati on:
may have toither change the serial port communication settings for the development PC or change the
"Serial Link Parameters" in the ISaGRAF program.

If there is a project already loaded in - (O] x{

the controller system you will need to  File Control Tools Optioris Help

stop that project before you can Nive=| > M or| @ fa @
dowrload the example project. Click ¥ S

on the "STOP" icon as illustrated
above to halt any applications that may
be running.

©, 15aGRAF - SIMPLELD - Debugger
ools Options Help

STARTING THE DOWNLOADING PROCESS

Micatin
[Downioad [
From the "ISaGRAF Debugger" window NrpApplication stopped
click on the "Download" icon, then click Download : X
on "ISA86M: TIC Code Br Intel" from ISAS6M:- TIC code for Intel

the "Download" window as shown below. Application symbols

| Download ﬂ Cancel

J
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The example project will now start downloading to tBaGRAFcontroller system. A progress bar will
appear in the "ISaGRAF Debugger" window showing the project downloading progress.

© ISaGRAF - SIMPLELD - Debugge o =
File Control Tools Options Help

@ni= » U O A

86%

23:39:37 [0]: application stopped

When the gample project has successfully completed the downloading process to the controller system
the following two windows will appear.

RUNNING THE EXAMPLE LD PROGRAM

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

example project. One of the windows is the "I/O Connections" window, which shows each of the inputs
and outputs as assigned. Click on the "I/O Connection” icon in the ISaGRAF Debugger window to open
the "I/0O Connections" screen. Another VERYgiel window you can open is the "Quick LD Program"
window. From this window you can observe the LD program being executed in real time.
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In the window below, the OUTO1 thru. OUTO03 is blinking in the first 15 seconds. The "Quick LD
Program" window showthe entire ladder logic program in REAL TIME and is an excellent diagnostic

tool for development and troubleshooting.
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Though there are numerous steps involved in creating and downloading an ISaGRAF program, each step
is quick and easy to accomplish, @ahd end result is a powerful and flexible control development
environment for théSaGRAFcontroller systems.

PRACTICE, PRACTICE, PRACTICE!

Now that you have successfully created and ran your first ISaGRAF program wifaGRAF
controller system, yoshould practice creating more elaborate and powerful programs. Like any other
computer development environment, practice and experimentation is the key to understanding and

success, GOOD LUCK!
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2.2. A Simple Structured Text (ST) Program

A "Structured Ta&t" program is a highevel program language that is designed for automation process
control applications. The "Structured Text (henceforth referred to as "ST") is primarily used to
implement complex procedures that cannot be easily expressed by aari@nigoage such as LD or
FBD.

An ST program is comprised by a list of "ST Statements”, and each "ST Statement" MUST end with a
semic o | o All charaodters inside betweé(f 0 andfi*) 0 is comment.

Variables Used In The ExampBT Prgect

Name Type Attribute |Description
INIT Boolean |Internal |initial value ati T R U.HRUE means %scan cycle
K1 Boolean |Input The first pushbutton on the front panel of tkgxk7
K2 Boolean |Input The second pushbutton on the front panel of {8exi7
M1 Boolean |Internal |Indicatepushbutton K1 is just pushed
M2 Boolean |Internal |Indicatepushbutton K2 is just pushed
TEMP Boolean (Internal |A boolean variable for temporary use
COUNT |Integer |Internal |A integer value generated by push K1 & K2

initial value is set at" 0"

Three programs are used in this example. One is LD program ritud&d, The other two are ST
programs named respectivelyf&T 10 & fiend_inib.

LDprogam ALD10 Outline:
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STprog a BTl Outl i ne:

(* Open Com3 with 9600 baud rate, 8 char. size, no parity, 1 stop bit at first scan cycle *)
if INIT =TRUE then

TEMP := comopen(3, 9600, 8,0,1);
end_if ;

(* Do somethingvhen K1 or K2 is pushed *)
if (M1=TRUE) or (M2=TRUE) then

(* COUNT plus 1 when K1 is pushed *)
If M1=TRUE then

COUNT := COUNT +1 ;
end_if ;

(* COUNT plus 10 when K2 is pushed *)
if M2 =TRUE then

COUNT := COUNT +10 ;
end_if ;

(* save COUNT value to the 5th Pos. of No.2 integer arry *)
TEMP = ARY_N_W(2,5,COUNT) ;

(* write one byte = 2 (hex.) to Com3 *)
TEMP := COMWRITE( 3, 16#2) ;

(* write 1 integer { long integer contains 4 bytes) ab$? 5 inside No.2 array to Com3 *)
TEMP := COMAY_NW( 3,2,1,5) ;

(* write one byte = 3 (hex.) to Com3 *)
TEMP := COMWRITE( 3, 16#3) ;

end _if ;

STprog a rendfinib Out | i ne:

INIT := FALSE ;
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Proces®©Operation Actions

LDProgram ALD1O
Catch the rising edge status when pushbutton K1 is just pushed and savenitritdonal boolean
variablefiM10
Catch the rising edge status when pushbutton K2 is just pushed and savenitritdonal boolean
variableiM20

ST Profwam i
Open Comdf the F8xx7 controllemwith 9600 baud rate, 8 char. size, no paaitgl stop bit athefirst
scan cycle
Pl us f COUNDbyTL every amemhenpushbuttorkKl is pushed
Pl us i COUDbyTLO everyaimavhen pushbuttorK2 is pushed
SendfiCounb value to a PC via Com3 of thé8kx7 controller in the below frame format.

| STX | Value of COUNT | ETX |

| Lowest byte | 2™lower byte | 3 lower byte | Highest byte |

STX : Start of frame, byte value =2
ETX : End of frane, byte value = 3

ST Program fAend_inito :
Set boolean variable AINITO to FALSE at t
only at the first scan cycle.

Function description:

fiPd contact Contactwith P type meanshe right statusvill be set to a pulse TRUE when tbentactis
justrising from FALSE toTRUE.

ComopePORT, BAUD, CHAR, PARI, STOP) : To open a Com port of t8ex7 controller

Parameter
PORT : Integer 3:COM3 ,4.COM4, ..., 20:COM20
BAUD : Integer baud rate, 2400, 4800, 9600, 19200, 38400, 57600, 115200
CHAR: Integer char size, 7 or 8
PARI : Integer parity, 0:none, 1:even, 2:0dd
STOP: Integer stop bit, 1 or 2
Return:  boolean ok.: TRUE , fail: FALSE
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Ary N_W(NUM, ADR, DATA) : Save one long integer into an integer array.

Parameter
NUM : Integer
ADR : Integer
DATA : Integer

Return: boolean

ComWrit PORT, DATA) :
Parameter
PORT : Integer
DATA : Integer

Return: boolean

ComAy NWPORT, ARY_NO, NUM, POS) : Write an integer array to a Com port

Parameter
PORT : Integer
ARY_NO: Integer
NUM . Integer
POS . Integer

Return: boolean

saveto which array (16)
saveto whichPos.in this array (1256)
the integer value teave

ok.: TRUE , fail: FALSE
Write one byte to a Com port
3:COM3 ,4:COM4, ..., 20:COM20

the bytevalue (0- 255)to write

ok.: TRUE , fail: FALSE

3:COM3 ,4:COM4, ..., 20:COM20

the array No. to write ¢(B)

number of integers to write {266)

start position inside the array to write-Z%26)

ok.: TRUE , fail: FALSE
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Thefirst step is to create a new project.
From the "ISaGRAF Project Management" window click on the "Create New Project” icon ana enter
project name (eXST_Exam)).

3 ISaGRAF - Project Management
File Edit Project Tools Options Help

‘ml@‘ﬂﬁ‘ﬂ’g%l%%mwm |~°Dl

dem"‘(‘:‘r‘e‘ oo v irot TP, TON, TOF (GLD) ﬂ
fbd exalill wampe FED Project

simpleld A Simple LD Program

demo_02 Start, stop and reset timer: TSTART, TSTOP (ST + QLD)

demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTII
g demo_04 Calculate empty cycle time: TP, +,1 (QLD)

23 {74 Create new project

Autho

. e R -
Date 1 pame: (BT brom J=2y
ersiu g —

Desci 10 configuration:

I [none) _‘_’JI

) KN

Declaring The Example ST Variablas below content
Refer to Section 2.1.1.3. "Declag The Variables" for assistance.

Name Type Attribute |Description
INIT Boolean |Internal |initial value ati T R U.HRUE means %scan cycle
K1l Boolean |Input The first pushbutton on the front panel of tkHgxk7
K2 Boolean |Input The second pushbutton dre front panel of the-8xx7
M1 Boolean |Internal |Indicatepushbutton K1 is just pushed
M2 Boolean |Internal |Indicatepushbutton K2 is just pushed
TEMP Boolean (Internal |A boolean variable for temporary use.
COUNT |Integer |Internal |A integer value gegrated by push K1 & K2

initial value is set at "0"

Creatinga LD prograntiLD106 with the below content.
Refer to Section 2.14..and 2.1.1.%or assistance.
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Follow the same steps ad 2.6 to creaea ST progranfiend_inib with the below content.

INIT := FALSE ;

Creatinga ST prograniiST10 with the below content.
Refer to Sectio2.1.1.6.for assistance.

(* Open Com3 with 9600 baud rate, 8 char. size, no parity, 1 stop bit at first scan cycle *)
if INIT =TRUE then

TEMP := comopen(3, 9600, 8,0,1);
end _if ;

(* Do somethingvhen K1 or K2 is pushed *)
if (M1=TRUE) or (M2 =TRUE) then

(* COUNT plus 1 when K1 is pushed *)
If M1=TRUE then

COUNT := COUNT +1 ;
end_if ;

(* COUNT plus 10 when K2 is pushed *)
if M2 =TRUE then

COUNT := COUNT +10 ;
end_if ;

(* save COUN value to the 5th Pos. of No.2 integer arry *)
TEMP := ARY_N_W(2,5, COUNT) ;

(* write one byte = 2 (hex.) to Com3 *)
TEMP := COMWRITE( 3, 16#2) ;

(* write 1 integer { long integer contains 4 bytes) of Pos. 5 inside No&yao Com3 *)
TEMP = COMAY_NW( 3,2,1,5) ;

(* write one byte = 3 (hex.) to Com3 *)
TEMP := COMWRITE( 3, 16#3) ;

end_if ;

IMPORTANT NOTE
Each ST statement line MUST end with a sewibon ";" as shown above. After entering in the above
example program remember to click on tBave" icon to save the program, then click on "Exit".
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Use the similaprocedure for the "Connecting I/O" as detailed in Section 2.1.2

Use the similaprocedure for theCompilling the projectas detailed in Section 23L.
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After compiling theexanple ST prgectclick on the "Simulate™ icon to observe the ST program running.

You may open the dictionary window to see fB®UNTO value. Click onfiK106 or K20, you will see
the ACOUNTO value is changed.

O

You can now download ihexampleprojectto the F8xx7 controller systemPlease dllow the same
procedure as outlined in Section 2.1.5

After downloading to the controller, the program will send 6 bytes via Com3 of the controller whenever

K1 or K2 is pushed. If you have yoRG-232monitoringprogram running on your PC, you can connect
Coma3 to your PC to see how it works.
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2.3. A Simple Function Block Diagram (FBD) Program

The "Function Block Diagram (FBD) is a graphical programming language that allows a programmer to
build complex proceduseby taking existing "Functions" from the ISaGRAF librariie following
section details how to build a "Function Block Diagram" program with ISaGRAF.

Example FBD Control Specification:
The following details the variables that will be used in our exariphction Block Diagram program.

Name Type Attribute  |Description

OUT1 Boolean |Output High alarm

ouT2 Boolean |Output Low alarm

Al Integer Internal  |Simulate a temperature inputijtial value is 0

FBD Program Ouitline:

[ A l }_\—INl ]

( 5000 —inz aF— OUT1 ]
L A1 ]_|—IN1 )

( 2000 F—ne of— OUT2 )

FBD Program Action:

I f AA10 > 5000, out put AOU
Il f AA1O0 < 2000, output AOU
Othersituata, out put AOUT10 and

2.3.1: Programming The Example FBD Program

Creating a Function Block Diagram (henceforth referred to as "FBD") program is very similar to
creating a LD program as outlined in Section 2.1. The following steps detail how easy it is to create a
FBD program.

Creating a New FBD Project

From the "ISaGRAF Project Management" window click on the "Create New Project" icon and enter the
name "FBD_Exam".
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{78 1ISaGRAF - Project Management i -|0f x|

File Edit Project Tools Options Help

.-[m-m|ﬁﬁl‘[}{} |%Dernopgm |‘g)|

B8 demo Tlmer control TP, TON, TOF (QLD) ii
Program

888 demo_ﬂz Start, stop and reset timer: TSTART, TSTOP (ST +QLD)

demo_03 R system date & time; SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM_W (QLD)

gn demo_04 Calculate empty cycle time: TP, +,1 (QLD)

fgn_demo 05 Blinking output, TP, BLINK _(QLD) bd|
Reference : Simple LD Project =
Author : ICP DAS-USA, Inc. =

Date of creation : 12{15/2001
Version number : 1-1SaGRAF 3.41
Description : Simple Example Of An LD Program

Create new project x|

Name: |FB D_Exam I

10 configuration: Cancel l
l [none) lll

After you have created the new project, double click on the "FBD_Exam" name in the "ISaGRAF Project
Management" \mdow to open the new FBD project. Click on the "Create New Program" icon in the
"ISaGRAF Programs" window, which will open the "New Programs" window.

First, enter "Main"in the name field&ndselecté’FBD: Function Block Diagramin the"Language"
field. You can add a comment about your program, but it is not mandakamyclick on the "OK"
button.

{73 15aGRAF - Project Management i =Oof x|
File Edit Project Tools Options Help
BE DEO & ¢ 8 = BHoemegn | Y|
68E] demo_ﬂl Timer control. TP, TON, TOF (QLD) ﬂ
simpleld k & Simple LD Program
demo_02 Start, stop and reset timer: TSTART, TSTOP (ST + QLD)
demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM_W (QLD)
fgp_demo 04 Calculate empty cycle time: TP +.1 (GLD) 2
Reference : FBD_Exam =
Author : ICP DAS-USA, Inc. =
Date of creation : 1242412001
Version number . 1-1SaGRAF 3.41
Describtion : Example Function Block Diaaram Program
ol <
File Make Project Tools Debug Options Help
B HST ONED 2 Xie m¥| 22% | l
ay New Program b _5]
Create nevy program [ =
Name: Main J==" |

Comment: |Example FBD Program |
Language:l | FBD : Function Block Diagram |% j :

Style: | Begin: Main program _v_"

| 0K [: I Cancel |

hv
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Declaring The Variables
For our example FBD program we are going to declare three variables. The variables to be used are
"OUT1", "OUT2", and a integer variable called "A1". Declaring variables for the FBD program is like

declaring variables for the LD program. Refer to Section 2.1.1D&claring The Variables" to review
the variable declaration process.

Editing The FBD Program

To create ath edit the example FBD program, double click on word "MAIN" in the "ISaGRAF
Programs" window, and then click on the "Insert Function Block" icon as shown below.

- -1SaGRAF - FBD_EXAM - Programs 1 - IDI)_(]

File Make Project Tools Debug Options Help

BHSD DEE X mk|2on|

Begin: Example FBD Program

Fi# ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program o - |D|§]

File Edit Tools Options Help
BE X2 HE <B4 Qaqili &)
"K)H[g B2l | HEF | _@”& boolean AND :]J

Insert function hlock

4 | Ll_d

jpos=30,0 |

Move the cursor to approximately the middle of the "ISaGRAF FBD/LD Program" window akdhalic
mouse one time to add the first function block. Next, double click on the block to select "> Greater

Than". For more information regarding any of the function blocks available in the ISaGRAF program
just click on "Info" button.

e
File Edit Tools Options Help
D@ XA HP «xBdL Qi 8|
*IIQ“&@@’\‘/)Q 1:-11-3(:§-|m|& boolean AND _g]
-~
- =
Select function block x|
greater than LJ 1] 4
T . I L‘
greater or equal k e Cancel l -
hoolean OR

1 gain 2l
absolute value Info l

arc-cosine

Using the samprocedure as described above, add a "< Less Than" function block below the "Greater
Than" function block.
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%% 1SaGRAF - FBD_EXAM:MAIN - FBD/LD Program ] - 1ol x|
File Edit Tools Options Help
BE XD HP | <B4 Qaaii &
K} ’ I @@ - Jem | [ ot ‘ A< less than ;]]
B
: =
N1
N2 Qo
<
TNt
N2 ar
v
4 | >
pos=19,0 |

Click on the "Insert Variable" icon as shown above, and then click on "Integer/Real" from the "ISaGRAF
Select Variable" window. This will caudeetvariable "Al1" to appear in the "ISaGRAF Select Variable"

to appearDouble click on the highlighted "Al Simulate Temperature Input" which will then place the
variable "Al1" inside of the "ISaGRAF FBD/LD Program™ window.

x|
Scope: I[Global] l_” |"|| & "@I Integer/Real _:_]
ege He d -~
|A1 Timer o
Simulate Temperature Input Message _J
Program
Al Simulate Temperature Input C function
C function block .

Repeat the same procéssadd a second "A1"OUT1" and "OUT2'variables. Lastly, add twaconstant
variables, "5000" and "20004ndplacethembelowthesetwo"Al" variables as shown below

selectvarisbie x
Scope: | (Global) ~|| [=2|=][@]|E8][Boolean ~|
{5000 |
OUT1 High Alarm
0OUT2 Low Alarm k
=
File Edit Tools Options Help
PR XD H® «xB4 QR &)
*‘0\{5@@@9 Bﬁ;&}’mk less than ;JJ
A
( Al ) = 7
Nt
[ 5000 ] -inz ol [ ouT1 ]
( A1 ] <
TNt
( 2000 ) Iz af ( ouT2 ] x
4 | i3
jpos=28,0 |
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The last task to accomplish is making the connection between eachvafititdes (and constants) and
the function blocks. Click on the "Draw Connection Line" icon and draw a line between each of the
variables and function blocks as shown below.

=T
File Edit Tools Options Help
P& X2 H® <B4 Qi &)
iﬂlk@@{}g’@iﬁ%ﬁﬂl: less than ;]J
a I
| Draw connection line I =
( Al =
IN1
( 5000 e o— OUT1 ]
[ A1 ]_\— <
IN1
( 2000 ) E— 11T opb——4 ouT2 )|
| of
Ipos=11,0 [

The top "A1" variable should connect to the "IN1" of the "> Greater Tharctibmblock, the "5000"
constant to the "IN2" of the "> Greater Than" function block, the bottom "A1" variable to the "IN1" of
the "< Less Than" function block, and the "2000" constant to the "IN2" of the "< Less Than" function
block.

Lastly, connect théQ" of the "> Greater Than" function block to the "OUT1" variable, and the "Q" of
the "< Less Than" function block to the "OUT2" variable.

Connecting The 1/0 & Compiling The Project

Follow the same procedure as outlined in Section 2.1.2 and 2.1.3 factiogrthe 1/0O and compiling
the FBD example program. The "ISaGRAF I/O Connection” window should look like the example
below.

wn ISaGRAF - FBD_EXAM - 1/0 connection 1 = =]

File Edit Tools Options Help

@ B2+l FR| &

ﬂ o) ref = 10
(1] & OUT1 ( High Alarm %)
O QUT2 (¢ Low Alarm )
/]

= show3dled N n=
Wy
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2.3.2: Simulating The FBD Program
You can now run the "Simulate” on the example FBD program by clicking on the "Simuatatehithe
"ISaGRAF Programs" window.

---ISaGRAF - FBD_EXAM - Programs ]
File Make Project Tools Debug Options Help

B HLET DED X Xie m$} 285

Begin: m Example FBD Program \ﬁ
-Simulate

]Begi‘n: Main (Function Block Diagram)

When you click on the "Simulate” icon the "ISaGRAF Debugger" window, the "ISaGRAF Debug
Programs”, and the "I/O Simulator" window will now open. If you double click on "MAIN" in the

"ISaGRAF Debug Programs" windathe "ISaGRAF FBD/LD Program" window will open showing the
state of the program.

Notice that because the "Al" variable is less than 2000 (currently set to 1000 in the example below) that
the "OUT2" output is currently true and the "OUT1" output is false.

©, 15aGRAF - FBD_EXAM - Debugger B[=]4]| - - 1SaGRAF - FBD_EXAM - Debug programssss [=[ .3
File Control Tools Options Help File Project Tools Options Help
PO A B He mi
Begin.  "§ e TYPE £<ample FED Program
Fi# ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program - lDIl(_I 2]
File Options Help - 10| x|
HS® aQa| File Tools
21| Options Help
L) 9
( £1=1000 }—\— = showaled

IN1
( 5000 n2 of——{  OUTI=FALSE )

( A1=1000 )—‘_ <

IN1
( 2000 N2 P —— QUT2=TRUE ]

4 | _’I:;l:
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To further test the example FBD program, click on the "Dictionary"” icon in the "ISaGRAF Debug
Programs" window to open the "Global Dictionary" window, and click on the "Integer/Real" tab. Click
on the highlighted "A1" and the "Write Integer/Realréable" will open.

® ISaGRAF - FBD_EXAM - Global integers/reals § -10] x|
File Edit Tools Options Help

[ | o0 e

Booleans IntegersiReals | Timers | Messages | FB instances | Defined words |
Lo Ao, Addr.  Nelwe
v[in’(emal,irutr:-.gr:‘.r].!]l]l:ll:l .1 000

Write integer/real variable [ x|
variable Al _j'

A1 (* Simulat
@0000 [inten  Enter new value: IBI]U[] |

Lock I Unlock | Cancel l

B ot N
Simulate Tr:-.m;:nara

Type in "6000" in the "Enter New Value" field and click on the "Write" button. Now the following
changes will be observed.

Zi3 ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program =10 x|
File Options Help
HR Q|
B -loix &
( ET=5000 File Tools -
I Options  Help
( 5000 ) E— g9 OUT1=TRUE 3!
show3led
@ 1 |[oum
( £1=6000 }—|_ @z
( 2000 — @: OUT2=FALSE )
v
|| £t | v [

You can now download the example FBD program to $a&IRAFcontroller system. Follow the same
procedue as outlined in Section 2.1.5 for downloading the program te8Rke7 controller system.
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2.4: A Simple Instruction List (IL) Program

Instruction List (IL) programming is a low level programming language consisting of a list of
instructions. Each imgiction always relates to tloairrent result (or IL register) and must begin on a
new line and must contain aperator. The operator indicates the operation that must be made between
the current value and tloperand. The result of the operation i®std again in the result.

Instruction List (IL) programming requires adherence to a strict programming format that must be
followed. Each instruction must begin on a new line, it must contabparator, completed with

optional modifiers and if necesgafor the specific operation, one or more operands, separated with
commas (","). Aabelfollowed by a colon (":") may precede the instruction. If a comment is attached to
an instruction, it must be the last component of the line. Comments must begaywith(* and end

with *). The following is an example of a comment in (Eplace comment here *)

This section describes how to program an Instruction List (henceforth referred to as IL) program. This
IL program has the same program specificatisitheST andFBD program as outlined in Secti@r
ansSection2.3.

The first step is to create an IL project.

[ M 1SaGRAF - Project Management N -0l x|

File Edit Project Tools Options Help

immli@ﬁﬁ|ﬁ0%’%%mopgm |2 |

dema| Creste new project ftrol: TP, TON, TOF (GLD) EI
fbd_exam Example FBD Project

Example ST Project l]
Reference : ST _Exam =
Author . ICP DAS-USA, Inc. |

Date of creation : 12242001
Version number :1-1SaGRAF 3.41

Description : Example Structured Text Program
x

MName:

10 configuration:

I (none) Lﬂ

For the purpose of this example IL program | have created a new IL project name of "IL_Exam".
Click on the "OK" button and the "ISa@®R Project Management" window will appear with the new
project name.
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Double click on the "IL_Exam" name and the "ISaGRAF Programs" window will appear. Click on the
"Create New Program" icon and the "New Program" window will appear. Enter "Hellod maime

field (and you can add a program comment if desired) and make sure to select "IL: Instruction List" from
the language field, click on the "OK" button when you are done.

=

File Edit Project Tools Options Help

e DEn|X&| ¢ 8 =|2mem | 2|

m fbd_exam Example FBD Project ;J
st_exam Example ST Project —
Example IL Project

simpleld &, Simple LD Program ~|
2131 - - - 1SaGRAF - IL_EXAM - Programs = =101 x|

Autl File Make Project Tools Debug Options Help

Vo B HEE NEO ¥ mk R =R

Dt:‘E T’ Create new program | |
] x|
[— Name: @\J |
Comment: |Example IL Program |
Language: m\j _'_."
Style: | Begin: Main program L"

Cancel |

When you click on the "OK" button the "ISaGRAF Programs" window will og@ouble click on
"Hello" and the "ISaGRAF IL Program" window will open.

-+-1SaGRAF - IL_EXAM - Programs i I =] |

File Make Project Tools Debug Options Help

I]H@H|Dl@!$&i@lm§4| 2%

Begin: Example IL Program

~ ISaGRAF - IL_EXAM:HELLO - IL pl?.og} am
Beglr File Edit Tools Options Help

lﬁa|x!°~lu%\xl4[$|ﬁ!

LD A1 ords | =]
S} 33?? TRUE |FALSE| LD | sT
LD A1 AND | OR | ¥OR | aDD
Ig‘% (2)3?3 SUB | MUL | DIV | LT
LE | E@ | NE [ oGE
o | caL | P | RET

Declaring The Example IL Variables
This example IL program uses the same variables as the example FBD program, "OUT1", "OUT2" and

the integer variable "A1". Refer to Section 2.3."Declaring The Variables" for assistance. Use the
same procedure for the "Connecting 1/0" and "Compiling" the program as detailed in Section 2.1.2 and
2.1.3, and use the same procedure to "Simulate" the program as detailed in S&&tion 2.
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When youhave connected the I/O and compiled the example IL program, click on the "Simulate" icon
and the following window will appear.

@, 1SaGRAF - IL_EXAM:HELLO - IL program | @ il_exam W (=] 3]
File Edit Search Options Help R File Tools Options

HS #
Line Label Inst.  Ope. Value Col

i shovy3led

0000 Al =0 @ 1 |[oum
0001 GT 5000 2

Help

0002 ST  OUT1 =FALSE
0003 LD Al =0
0004 LT 2000

0005 ST 0UTZ2 =TRUE

Because the variable "A1" value is 0, "OUT1" is set to false and "OUT2" is set to true. Change the value
of "A1" to a valuegreater than 5001 and you will see that "OUT1" is set to true and "OUT2" is set to
false.

® ISaGRAF - IL_EXAM - Global integers/reals il -(0O] x|

File Edit Tools Options Help
| | o@ @)

Booleans IntegersiReals | Timers | Messages | FB instances | Defined words |
' . Yalue ~ Comment . .
_5[](]1 Simulate Temperature Input ’

@ il_exam e =] 29|
@ ISaGRAF - IL_EXAM:HELLO - IL program L5 File Tools Options
File Edit Search Options Help Help
H®| A g
Line Label Inst. Ope.  Value oy
 — @ 1 |[oum
0000 Al =5001 @2 [ouz
0001 GT 5000 3
0002 ST OUT1 =TRUE
0003 LD Al =5001
0004 LT 2000
0005 ST OUT2 =FALSE
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2.5: A Simple Sequential Function Chart (SFC) Program

A Sequential Function Chart (SFC) program is a graphical programming language used to describe
sequentialoperations The process is represented as a set of dediepd linked bytransitions. A
Boolean conditionis attached to each transition, aaionswith the steps are detailed by using other
languages such as ST, IL, LD and FDB.

An SFC program isa graphical set cftepsandtransitions, linked together bgriented links. Multiple
connection links are used to represent divergences and convergences. Some parts of the complete
program may be separated and represented in the main chart by aysmglé sallmacro steps The
basic graphic rules for an SFC program are:

1. A Step CANNOT Be Followed By Another Step
2. A Transition CANNOT Be Followed By Another Transition

The basic components (graphical symbols) of the SFC programming languasiepsaand initial steps,
transitions, oriented links, and jumps to a step.

This section details how to build a Sequential Function Chart (henceforth referred to as SFC) program.

Example SFC Control Specification:
The following details the variables thaill be used in our example SFC program.

Name Type Attribute |Description
OUT1 Boolean |Output Output 1
OuUT?2 Boolean |Output Output 2

K1 Boolean |Input Mode 1 button input

K2 Boolean |Input Mode 2 button input

TMR1 Timer Internal  |Switch time of output,nitial value is "T#1s"
Mode Integer Internal |1 means model , 2 means modefial value is 1

The SFC Program Ouitline:
When you have completed the "ISaGRAF Programs" window, it should look like the following:

-=-15aGRAF - SFC_EXAM - Programs N 10§ x|
File Make Project Tools Debug Options Help

B HSE DEO XX m$t @R

Begin: [ SelMode Ladder Portion Of SFC Program
Sequential: = Main

= Model

=] Mode? |

s

\Sequertial; Mode2 (Sequential Function Chart)

User 6 s ManuaPACGCép20lB5ReGHRA F ICP DAS 2-53



LD Program "SelMode"

SFC Child Program "Model"

OuUT1;
ouT2;

GS1.T > TMR],

GS2.T > TMR1,;

SFC Program Action:
1. When "K1" is pressed, run the "Model" program.
2. When "K2" is pressed, run the "Mode2" program.

User 6 s ManuaPACGCép20lB5ReGHRA F

SFC Program "Min"

OUTL(R);
OUT2(R);

Mode=1;

Model;

Mode<>1,

Mode=2;

Mode2;

Mode<>2;

SFC Child Program "Mode2"

OUTY,;

GS1.T > TMR1,

OouT2;

GS2.T > TMR1,
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2.5.1: Programming The Example SFC Program
The procedure focreating the example SFC program is the same as outlined in Section 2.1. You must
remember to declare the variables "K1", "K2", "OUT1", "OUT2", "TMR1" and "MODE". The

following illustrates creating the new SFC project.

[ 15aGRAF - Project Management B -8 x|

File Edit Project Tools Options Help

l @]f@fglﬂ‘{}%l'bDemoPgm |~Q‘

-~
tod_ex§ oo T Project ﬂ
st_ex wampre =1 Project
Example IL Project

simpleld & Simple LD Program ~|

Create new project — 100 X]

10 configuration: Cancel |
| (none) l"

After creating the new SF@roject, the next step is to create an LD program named "SelMode" as
illustrated below.

-+-15aGRAF - SFC_EXAM - Programs A - (o] x|

File Make Project Tools Debug Options Help

ru%ﬁlgm-mlxx:«lmﬁql 2|

I Create new program I

= e

e Ceobtose ) |
Comment: |Laddel Portion Of SFC Program |

Language d Quick LD : Ladder Dlagrarn : ‘!l

Style: I Begin: Main program _vJ]

Cancel I

IMPORTANT NOTE:
The example SFC program uses a function block that has not been used throughout the manual. We will

be adding theI Gain" function block to out.D program.
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IN a

Arguments:
IN any type
Q any type
Description:

assignment of one variable into another one

This block is very useful to directly link a diagram input and a diagram output.
It can also be used (with a boolean negation line) to invert the state of a line
connected to a diagram output.

Even though the "EN" (input) and "ENO" (output) arguments are not shown in the above example, they
will be added when you place the "1 Gain" function block in the program.

Zi ISaGRAF - SFC_EXAM:SELMODE - Quick LD Progr: o ]

File “Edit Tools Options Help

DR XRRA B «BL b Qa=il g

F2: 30 F3: 9 F;:\)G;I [ FS:CH ] FE:{HE FP:E0 F8:1nf [ F&:—3 tFa.Go |

o :J

K1 1
I {7t en eno |

it
K2 1
[ o en  eno !
2in aHiode
v
«f | »
[pos=4 2 ’;Mode: 1=Mode , 2=Mode2

You will need to change the "K1" and "K2ontacts type to "P". The "P" contact (Positive) enables a
Boolean operation between a connection line state and the rising edge of a Boolean variable. Place the
cursor to the right of the "Q" and click once, then type in "Mode" for both lines of I&dgce the cursor

to the left of the "IN" on the top "1 Gain" function block, click once and enter a "1". Do the same for the
second LD line and enter a value of "2", then click once on the "Q" and enter in "Mode".

When you are finished editing the 8SRAF Quick LD Program" window it should look like the below
example.
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Ti# ISaGRAF - SFC_EXAM:SELMODE - Quick LD Program -10] x{
File Edit Tools Options Help
D@ XZR HE =<xBd bn Qasi g
P2 Pk T | F5-On | FBi P20 PRI | Fa e |
-~
(]
K1 1
—4———en  eno |
14in aHode
(i)
K2 1
——F en  eno |
2in aHvode -
«| | »
pos=4,3 |

The next step is to create a new SFC program called "Main".

- - I5aGRAF - SFC_EXAM - Programs i - 1ol x|

Frle Make Project Tools Debug Options Help

B HSE D lmw.}smmml 2%
Begin: Ml albdado =y Portion Of SFC Program

Sequential o= Create new program I
New Program - _Z(_I

Name: ( ‘iMain )_‘::"‘l

Comment:

Begin: SelMoc Language: ‘:-
Style: | Sequential: Main program L“

Cancel |

The next step is to create a "CHILD" program called "Model".

- . I1SaGRAF - SFC_EXAM - Programs i -0l x|
File Make Project Tools Debug Options Help
Ilﬂ%i@[l BMm %X m$ e

Begin: eate new program Portion Of SFC Program
Sequential: EE am

x|
Name: ﬁ I
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Follow the same procedure to create a second "CHIBjnam named "Mode2". When you are
completed the "ISaGRAF Programs" window should look as follows.

-=-15aGRAF - SFC_EXAM - Programs N =10f x|

File Make Project Tools Debug Options Help

B HSE DEn | S Xie m$f R

Begin: i SelMode Ladder Portion Of SFC Program
Sequential: Main
Model

s

]Sequermal:_ Mode2 (Sequential Function Chart)

2.5.2: Editing The SFC Program
To begin editing the example SFC program double click on "Main" in the sequential portion of the

"ISaGRAF Programs" wishow and the "ISaGRAF SFC Program" window will appear.

=101

=1 ISaGRAF - SFC_EXAM:MAIN - SFC program
File Edit Tools Options Help
se0s |
ba Xl H xBd Qi+ &)
F2:E F3:00 Fe + FE 1 FE: b o L aFes aFne | Fe: B3 Fe: 3

il -

v
<« | »

]pos=0,1 [

You will note an additional box to the right of the initial step box. This box will contain the code for each
of the steps and transitions in the example SFC program. The "code box" is notrdqtiirg the

initial programming so you can to get rid of it temporarily by clicking on the black dot in the gray box
area below the initial step and resize the window to approximately the size of the initial step box.
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=1 1SaGRAF - SFC_EXAM:MAIN - SFC prograny - ol x|
File Edit Tools Options Help

D@ X2l | H <B4 aqii-> | &
F2: B F3: (] Fé: 4+ F5 [ \ wF?:'I—‘ e tFnEt | Fe: B F8: 5] tFelz]

-~
1 OR divergence

=4 1SaGRAF - SFC_EXAM:MAIN - SFC progrant =10f x|
File Edit Tools Options Help
D@ Xel H x<Bdl aaii>| &

P a0 R 4 Fs R | o b P2 aFes ap7d | Fo: B3 F9

1 -

Wcﬁjﬁw

<« | L’:J

Ipos=0,2 ]

The gray box will move down automieally when you click on the "OR Divergence" icon. The next step

is to click on the "Transition" icon to create "Transition 1" and then the "Step" icon to create "Step 2 as
shown below.

E=11SaGRAF - SFC_EXAM:MAIN - SFC progran L - IDlﬁ'
File Edit Tools Options Help

ba Y2 H <xBd Qaii-» &)

FaE) P01 ek P | Fe by P2 M el i | FeET R
T Y T

! [ sgstidn| T[_EIISaGF - SFC_EXAM:MAIN - SFC program’ s =] S

File Edit Tools Options Help

DE Xoa H <B4 Qais>| g)|

P2l F3 0 Fe 4 Pty | Foby P2 M ek i | Fe S Fo
1 )

1 E

:I —_ Transition #1 Has Now
Been Added

——— o

posis |
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With the gray box below "Step 2" click on the transition buttoadd a second transition (transition #2)

to the example SFC program. After adding the second transition below "Step 2", click directly below the
"OR Divergence" so that the gray box is now placed there. Click on the transition icon again with the
gray lox below the "OR Divergence" to add a third transition (transition #3).

When you have completed these tasks your SFC program should now look like the third SFC picture
below.

E=4 ISaGRAF - SFC_EXAM:MAIN: -0} x|
File Edit Tools Options Help

DR Xel] H <B4 Q
FrE F 0] Fa: 4 FS [0 ‘ &y Fo - feE
I MAIN - SERIS =] .3

File Edit Tools Options Help
DE| XER H <Bd Q
I Fo 3 F3 L1 Fe: + F5 R | F& b 7 e
File Edit Tools Options Help

— [ﬂ
D& X M x<Bd Q
- ] ........ . F2E R0 Fe 4 D ‘ F6: b F7 L eFel

2

[ ISaGRAF - SFC_EXAM:MATN = SER (] 74

il

From where the gray box is currently click on the "Step" icon to add Stegmé3hen with the gray box
below the newly created step #3 click on the transition icon to add a fourth transition (transition #4) to the
example SFC program. Your SFC program should now look like the below example.
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=1 ISaGRAF - SFC_EXAM:MAIN = SEREN [=] b}
File Edit Tools Options Help

e Xol | H <B4 Q
F2: 8 F:00 Fé + FE D ] F&: b F2: L wFe

3

File Edit Tools Options Hel

D@ X/ M <BdlaQ

F2 B F2:00 F&: 4+ Fs:ft | Fé: f F7: - oFeis

=1 ISaGRAF - SFC_EXAM:MAIN = SFC programis (=] |
File Edit Tools Options Help

B X H <B4 QQiE-»
F2. G F3 00 Fo: o+ FE D \ 6 F_?&—l_‘w&ﬁ 7L |

TR

4 il lej

ipos=4,6 ]

Now click on the "Jump To Step” (F5) icon, this will open the "Jump Destination” window. Double click
on the "GS1" label in the "Jump Destination" window.
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=1 ISaGRAF - SFC_EXAM:MAIN - SF o [ 3]
File Edit Tools Options Help

DR X8 H <Bd aa
F2 B F0] F&: + EI@H F&: fr F2o L oFEls oF

-~
-

x
Destination:
|@% | 0K |
1 3 Oes
[1Gs3
2 3 Cancel |

g o

]pos=4 & |

We have now finished programming thdain" portion of the example SFC program. The next detail is
to add the code for each of the steps and transitions. Double click on step #1 (initial step) and the
"ISaGRAF SFC Program" window will open. Type the displayed text into the area shown Déliew.

will associate the typed in code with the step REMEMBER to type a semcolon (":") at the end of
each line of code.

=1 15aGRAF - SFC_EXAM:MAIN - S O] x|
File Edit Tools Options Help

DE X H x<xBd aa
FRE FRCD Fe 4 Rl | Feby P2 afeds oF

File Edit Tools Options Help

& Xoa H <xBd Qaaii¢
NP PtRo | B
Bean - ﬂm
2 3 OUTI(R); ﬂ
OUT2(R);
2 4 7 = \
2 3
OUTL(R);
o % OUT2(R);
2 El
K| B
pos=4 6 |
1
] :J":.I _'J—‘

lpos=4 i} |

Using the same method as described above, double click on each transition and step and add the code fo
each item as shawbelow.
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CONGRATULATIONS! You have now successfully programmed the "Main" section of the example
SFC program (and the most time consuming).

The last portion of creating the example SFC program requires the creation and editing of the two
"CHILD" programs. You program the "CHILD" programs using the exact same method as required for
creating the "MAIN" program. When you are finished creating and editing the "CHILD" programs your
two windows should look like the examples below.

SFC Child PrograriModel" SFC Child Program "Mode2"

Final Details
Remember that you must follow the same procedut
Project" as detailed in Section 2.1.2 and Section 2.1.3.
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2.5.3: Simulating The SFC Program
After you have sumessfully compiled the SFC program, you can now run the example SFC program in

"Simulate" mode to observe how the two "CHILD" programs work within the "MAIN" SFC program.
When "K1" is on, "Model" is true and both "OUT1" and "OUT2 turn on and off togethér;Mode2"

is false.

=1 1SaGRAF - SFC_EXAM:Muss [=] 4 |
File Edit Options Help _.JQ_I_X_]
sass File Tools Options Help
IH‘QQ::::’ 5 = =
e | [OUT1: 24| pushdkey show3led
HouTz2;
] @ 1 |[oum
l[;§ @2 o2
GS1.T=TMR1; . 3 0 3
1 =T 5 5
+ + :I
2 FLE| 2z
i _lof ]
File Project Tools Options Help
GS2.T>TMR1; | B | m e |
@ R ELIYLETR L adder Portion Of SFC Program
Sequential: Main [active]
= Model [active)
Mode?2 [inactive)

i

jpos=00 ]

|Begin: SelMode  (Ladder Diagram)

When "K2" is on "Mode2" is true "OUT1" will turn on while "OUT2" is off and then they will alternate
where "OUT2" will turn on and "OUT1" will be off, and "Mode1" is false.

-1 15aGRAF - SFC_EXAM - Debug programs =10 x|

Flle Profect Tools Options Help

B S mHh
Begn (iFih
Secuential ™ Main [active)

Mode1 (inactive)
Mode?2 [m:live:]l\

[T | o 150Gt - SHCEXARIRIM (=] 5]

Ladder Portion Of SFC Program ‘

20N
Pile rdit Ophons  Melp Flle Edt Options Help
B M a e B Qe
: ouTe,; = EITER =
M &l |
G81.T>TMR1; G81.T>TMR1;
.DUTZ: E ouT2:
G52 Tr TMRA,; G52 THIMRY;
O —_—
BT .oxi| | X o)
Flle Tools Options  Melp —] Pils  Tools Options  Help
v
g 10 i]l 4 8 10 &
5hdke show3led — | Toee shdkey showy Jlec
KA @ || | (]| o)
:§ @ [ourz m: @:
@ o CE
e " = 2 v 4
L ' 5 4 | ,.,4 J . o -|
_l‘ ;l 2l 4 _]‘ _] pLa 57
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2.6. Using Variable Array

If your ISaGRAF Workbertis version of 3.4 or 3.5, you can declare variable array in the ISaGRAF

dictionary, And then program them in each language (ST, LD,FBD, SFC, IL & FC).

Please close all ISaGRAF windows first, and then add two extra lines in your ISaGRAF workbench root

AEXEO directory, normally in the:isawinexe

In the ACNISAWIN\EXE\ISA.INIO, adds two extra raws on the top of this file.

[DEBUG]

arrays=1

And then reopen the ISaGRAF workbench, you will find there is one nfiBieno column in the

ISaGRAF dictionaryThe number entered can be R&5 Howeverit is very important, please always
declare the proper number you want. The largefiDimo number, the larger memory is consumed
(Suchas the 17188EG/XG, 18xx7 memoryconstrainectontroller)

Integer/Real Yariable

Mame: |CN Tl |

£ Compiler options
Metwork Address: I:I

Comment: |

Conversiar: | [rore]

Attribute

& |rtemal
7 Jnput
© Dutput
€ Constant

—

" Real

Fuorrnat
|7 ¢ Integer | [standard) j

LCancel |

Mext

Initial walue:

[~ Retain

PFrevious |
Extended |

Targets:

» SIMULATE: Warkbench Simulatar
15468M: TIC code for Motorola

3 1SABEM: TIC code for Intel

CCAEM: C source code [¥3.04)

[+ Use embedded 5FC engine

Select

Unzelect

Upload...

Drefault

ol

Cancel

If usingfVariable Array in theprogram, please DO NOT check the 2nd , 7th , 8th ahd
Optimizer options, or the value of the Variable array will be incorrect. Recommend to

only the 1st ARun two opimizer passasoption.

The indexof the variable array is always starting from 0. For example, if you declare an ifiG¢jEd
with AiDimo = 10 , the varable array will be CNT[0..9], that is the item can be used is CNT[0],

CNT[1], é , CNTI[9].
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How to program variable array ?
For examplethe below ST code can assign an intial value of 100 to 109 to CNT[0] to CNT[9]

(* INIT is declared as an internBlboleanwith initial value of TRUE *)
(* CNT is declared as an integer array wiimo = 10 *)
(* il is declared as an internal integer *)

IF INIT THEN
INIT := FALSE ;  (*only do it once at TPLC scan cycle *)
For ii := 0 to 9 do
CNTIii] := 100 +ii :
End_For ;
END_IF :

Note: Please do not exceed th@imo number of variable array. For example please do ot
program at CNT[10] or CNT[11] in the above example since the CN& dimension is only 10 ,
CNT[O], CNT[1], é , CNT[9]. There is no CNT[10], CNT[11],€

How to debugvariable array ?

After you compile your ISaGRAF project, you may download the projdabetcontroller or simulate it.
Please open th#@ ool - iSpy list® on thefiDebugged windows. (please refer to section 9.12rfwwre

i nf or mat Bpy listd)albseritite naine you want to debug.

\

Please keyn the variable array name. For
example, CNT[1], CNT[2]
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Please remember to sabefispy lisbto a name, for examplefiistloand then put it into the workspace.
You will find the flist10 will automatically popup when you open the debugger.

\

Move the lists to the
right hand side.
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2.6.1 Assign NetworkAddress No. To Variable Array

To assyn Modbus Network address numigratis usedo exchange the dateith the SCADA or HMI,
please refer to chapter #) the varable array. Please assign the network address number to the first
element, For example, No. = 1 assigned to CNT[0]. And thgg@sinMB_ADR( b function as below.

\

Please assign the first number for the first element.
(please refer to section 4.1 for rmanformation)
The number enter here is always in Hex. format.

>

And then usindgiS_MB_ADRO to assign the other network address number for each element.
For example,

1. Assign continuous Network No= 1,2 ,3, ,10 to CNT[0], CNT[1], CNT[2]¢ , CNT[9]

(* INIT is declared as inteal Booleanwith initial value at TRUE *)
(* TMP is declaredas internaBoolean®*)

IF INIT THEN
INIT := FALSE : (*only do it at £'PLC scan *)

TMP = S_MB_ADR(1, 10,0) ; (* assign 10 elements starting at No.=1, continuous No. *)
END_IF ;

2. Assign Jumping Network No=1, 3, 5¢ ,19 to CNT[O], CNT[1], CNT[2]é , CNT[9]

(* INIT is declared as intern&ooleanwith initial value at TRUE *)
(* TMP is declaredas internaBoolean*)

IF INIT THEN
INIT := FALSE ; (*onlydoitat £'PLC scan *)

TMP := S MB_ADR(1, 10,1) ; (* assign 10 elements starting at No.=1, jumping No. *)
END_IF;
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2.6.2 Setting Variable Array As Retained Variable

To setfivarable arrag as retained data, please assign the network aduuesser to the first element,
For example, No. = 1 assigned to CNT[0]. And then uBietain_A( pfunction as below. Please refer
to chapter 10.1 for more information about ihew retained functiom

\

Please assign the first number for the first element.
(please refer to section 4.1 for more information)
The number enter here is always in Hex. format.

© D Do Not check théRetaird option fa variable array.

For example, setting integer variable array CNT|G®retained data in the integer retained memory
starting from 20, 21é to 29.

(* INIT is declared as intern&ooleanwith initial value at TRUE *)
(* TMP is declaredas internaBoolean*)

IF INIT THEN
INIT := FALSE ; (*only do it at £'PLC scan *)

TMP := Retain_A(dN6, 1, 10, 20);
(*
1st parameter 'B': boolean, 'N: Integer, 'F: Real , 'T" Timer
2nd parameter Network address No. for the 1st element of the "Variable Array".
3rd parameter: 1255 | number wvafiable arreyroeb@ dssighed ast h e A
retained data

4th parameter : startiiget ai ned addr earapp f or this Avari abl
7188EG/XG+X607/608,-8xx7+S256/512 0O0BO6 & OTHROOIEB d std 2956 10
WinCon-8xx7/8xx6+S256/512 6 B 0is1& téol 0MA0 2Bd 6 s6 1 t o 4096

%)
END_IF ;
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Chapter 3. Establishing I/O Connections

Before you can operate an ISaGRAF program withRHexx7,1-8xx7, F7188EG/XG e PAC-718&EG,
ePAC-5xx7, WP-8xx7, WP-5xx7, VP-25W7, XP-8xx7-Atom-CE6and XR8xx7-CE6 controller, you

must make sure that the I /O Library haisasbeen i1
outlined in Section 1.2 "Installing THEP DAS Utilities FonSaGRAF.

Please visit below Web site to get more information ab8&it &nd 187K I/O boards.
http://www.icpdas.com/products/PAEBD00/8000_ 10 _modules.htm

The following F8K paallel /0O can be used in slot 0 ~ 7:

Note:

The 1/0O boardsredivided into low profile and high profile /0, and the name V1o is high profile
version For example, the87057 is low profile 1/0, the-87057W is high profile 1/0. The iBxx7,
WP-8xx7, XP-8xx7-CEG XP-8xx7-Atom-CE6, VP-2117 and VP25W7/23W7only support high
profile I/O plugin the slot O ~ 7If using low profile I/Gin these PACIit may causeommunication error,
retain variables exception or incorrect b&havior

[-8K parallell/O boards can be plug PACG slot 0 through slot {&nd slot 1 through slot 7 of
XP-8xx7-CE6, XP-8xx7-Atom-CE6 controlle). The F87K4, F87K5, F87K8, F87K9, RU87P4 and
RU-87P8 expansion unit supports ord87K serial /0O moduls (better to use higtofile modules).
They don't support8K parallel /O modules.

Digital Input / Output |I-8037W, 1-8040N/, I-8040PW, 18041W,-8042W, 1-8046W
1-8050W, -8051W, I-8052W, 1-8053PW

1-8054W, -8055N, |-8056/V, I-805AW, -8058) , 1-8060W, 1-8063N
1-8064W, |-8068W, 1-8069N

Analog Input (V , mA) [I-8017HW (8-Ch. Differential / 16Ch. Singleend

iP-8xx7: max. F8017HWVN Sample rate is abod25Hz (8-Ch.), 62 Hz(16-Ch)
WP-8xx7, XP-8xx7-CE6, VR25W7: max. F8017HN Sample rate is about
200Hz (8-Ch.), 100 Hz (16Ch). It depends on the PLC scan time. The bigg
scan time, the samller sample rate.

Analog Output [-8024V (4 Ch.)

(V, mA)

Counter / Frequency |I-8084W (4/8 Ch counter or Frequency)

Input [-8088W (8Ch. PWM output

Motion control [-B0RF, 8094, I8094F: only suppraXP-8347-CE6 and XP8747-CES6,
Encoder XP-8147Atom-CE6, XR8347-Atom-CE6 and XP8747-Atom-CEG. Please

refer tohttp://www.icpdas.com/faq/isagraf.hntsmFAQ-132.

[-8091W (2 Axes. Pulse outpytl-8090W (Encoder): only support-#xx7,
WP-8xx7, VR25W7 and XP8xx7-CES6.

[-8093W/(Encoder): only suppdR-8xx7, WR8xx7, VR-25W7 and
XP-8xx7-CES6.

CANopen Master [-8123W: only support XBxx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7,
VP-25W7 and VP23W?7.
Pleaseaefer tohttp://www.icpdas.com/fag/isagraf.htmFAQ-145.

FRnetMaster card [-8172N (2-port FRhel), it has to be used withRnet I/O.Please visit
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http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
http://www.icpdas.com/faq/isagraf.htm
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Expansion serial [-8112W (2-Ch. RS232) , }8114W (4-Ch. RS232)

communication ports |1-81424W (2-Ch. RS485 / 422) ,48144W (4-Ch. RS485 / 422)

(I-8xx7, iP-8xx7 can expad max. 16 ports at slot O through slot 3)
(WP-8xx7, VP-25W7 can expad max. 10 ports at sldi through sloR)
(XP-8xx7-CE6 and XP8xx7-Aton-CE6 @n expand max. 28 ports at slot 1
through slot ¥

The following F87K parallel /0O can be used in slot 0 ~ 7:

Digital Input / Output |I-97037W,1-87040W, 187041W, 187046W, 187051W, F87052W,
[-87053W,1-87053PW, I-87053WAS, |-87053WAC1, |-87053WES
[-87054W, F87055W, F87057W,1-87057PW]-87058W, [-87059W,
[-87061W, I-87063W, 1-87064W,[-87065W, +87066W,|-87068W,
[-87069W, I-87069PW

Anlog Input (V, mA) [I-87016W, I-8701&V, 1-87017WAS5, I-87017RW, 187017RCW,
[-87017DW, +87017ZW,I-8701PW, 1-87019RW, 187019ZW

Analog Output [-87024N, 1-8702DW, [-87024RW, 187028CW
(V, mA)
Multi function 1-87026W

Temperature input [-87005W, 1-87013W 1-87013V, 1-87015PW |-87018N/, I-8701&RW,
[-87018PW, 487018ZW, 87019RW, 187019ZW

Counter / Frequengy |I-87082V, 1-87084W,1-8708W (PWM)
PWM

HART Master [-87H17W: only support XBxx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7,
VP-25W7 and VP23W?7. Please refer to
http://www.icpdas.com/fag/isagraf.htsmFAQ-136.

Vibrating Wire Input  |I-8708W

(Please refer thottp://www.icpdas.com/faq/isagraf.htnFAQ-091).

Important :

The 1/0 boards are divided into low profile and high profile I/O, and the namé&Widtis high profile
version. For example, theBl7057 is low profile 1/0, the-87057W is high profile I/O. The iBxx7,
WP-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-2117 and VFP25W7/23W7only support high

profile 1/0 plug in the slot 0 ~ 7. If using low profilé© in these PAC, it may cause communication error,
retain variables exception or incorrect b&havior

I-8K parallel /0O boards can be plug in P&Glot 0 through slot 7 (and slot 1 through slot 7 of
XP-8xx7-CEG6 controller)The F87K4, F87K5, F87K8, I-87K9, RU-87P4 and RLB7P8 expansion unit
supports only-B7K serial I/O moduls (better to use high profile modules). They don't suppidrt |
parallel /O modules.

Please refer t6Getting Started Manuabf 1-7188EG/XGor e PAC-7186EGfor information about
X-xxx board. or

http://www.icpdas.com/products/PA€3D00/getting_started _manual.htm
http://www.icpdas.com/products/PA&di expansion/x_list.htm

Please visit below Web site to get more information ab8ut &nd 187K I/O boards.
http://www icpdas.com/products/PACS000/8000 IO modules.htm
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3.1: Linking I/O Boards To An ISaGRAF Project

To begin connecting I/O boards to an ISaGRAF project you must first link the I/O boards to the
ISaGRAF program. The numbers on the left of the "I/O Carorex’ window indicate the slot number.
Slots 0 through 7 are used ONLY faal ISaGRAF PACseries I/0 board@Note: Slot 1 through 7 for
XP-8xx7-CE6, XP-8xx7-Atom-CE6, W-8xx7). Slots 8 and above can be used for "virtual" I/O boards
such aghe "Push4Kg" and "Show3Led" functiong-or I-7188EG/XG uPAG7186EG, slot 0 is for

X-xxx serial I/O boardg¢such as X107), slot 1 & above are for others.

In this example I/O connection we are using #8417 controller system that has the following boards

installed:

Slot 0: 8055 Board (8 digital inputs & 8 digital outputs)
Slot 1: 87055 Board (8 serial inputs & 8 serial outputs)

Slot 2: 87017 Board (8 channel analog input)
Slot 3: 87024 Board (4 channel analog output)
Slot 8: "Push4Key"

Slot 9: "Show3Led"

=101 %]

- 1SaGRAF - 104LD - Programs .
Fle Make Project Took Debug Optiors Help
D HSI DT XXl mH DS

Begi 5 Hello fesst & Sef Each 1
&= IR Cortrot Outpets
= ISaGRAF - 104LD - 1/0 connection =10 x|
Fie Edt Took Options Help

Begin. Howdy  (Ladder Disgram) Q@ By ¢4 BT&B

HEHBEEJH |

O A AN AN AN LS O S

= showdled \ ne o
A\ )
Name Of 'O
so‘";'og'd?""'““ Board Variables
| Assoclated With
Each /O Board
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3.1.1: Linking I/O Boards

With the "I/O Connection” window open double click on the slot that you want to connect an I/O board
to. The "Select Board/Equipment” window will open, scroll to the name of the 1/0O board that you want
to asso@te with the particular slot.

ThelSaGRAFcontroller library defines two basic types of real 1/0 boards, "Boards" and "Equipments”.
The "Boards" selection is for I/O boards that are "single type", meaning that all of the channels on that
board are of aisgle type and attribute. The "Equipments" selection is for I/O boards that are
"multi-type”, which means boards that have multiple types (such a80tbIdigital I/O board that has

8 digital inputs and 8 digital outputs all on the same board). Tio beglinking I/O board process,

double click on the slot that you want to associate an 1/O board to.

wn ISaGRAF - I04LD - I/0 conne: -|of x|

File Edit Tools Options Help

& pBR2Ntd FR &

N =

LY
Select board/equipment . X|
i 8055: 8CH. DI & 8CH. DO
i_87055: 8CH. DI & 8 CH. DO N
xana_io: Analog 1/0s for simulation
xboo_io: Boolean 1/0s for simulation Cancel I
xmsg_io: Message 1/0s for simulation

Note l

~ Library

" Boards

@ ¢ Equipments

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

= ISaGRAF - I04LD - 1/0 connee

=loix]

File Edt Tools Optiork™

@ m&m@;&& &
trm &

BB w i_8055 |
[ = DI8 nel
=hog aw

olEalas
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3.1.2: Linking Input & Output Board Variables

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

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

® ISaGRAF - I04LD - Global bocleans ' =|0f x|
Fie Edk Tools Options Help

| | @ Q0@ «x<Bd K&

Booleans |integers/Reals | Timers | Messages | FB nstances | Defined words |

0000

=

1 (* Pushkadton #1 %)
finput] (faisefrus)

Click once on slot 8, then double click on "1" oe tight hand side of the "ISaGRAF 1/0O Connection”
window. With the "Connect I/O Channel #1" window now open, click on the "Connect" button to create
the link between the variable "K1" and channel number 1 of the "Push4Key" input.

an ISaGRAF - I04LD - I/0 connection 3 -0 x|
File Edit Tools Options Help

& eBR20 ¢80 ER| 8

[07] em i_8055 i‘ o] ref = 1]
[-] = DI8 né ]
[-] = DO8 ne '( %
am i_87055 i
[] = DI8 ne [4]4
BT TR convect 1/0 chonnel 1 x
= i_87017
i 87024  Channel: | | Cose |
Free:
(4] [K!z—
() K3
IE] K4 Connect [: |

BB = pushdkey fiee |
(9 | = show3led
Next I

Preyvious |
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If you connect an ingt or an output variable to the wrong (or undesired) I/O location, double click on the
I/O point you wish to remove. The "Connect I/O Channel #x" will open then click on the "Free" button
to remove that variable from the I/O point.

=10 x|

File Edit Tools Options Help

@ PR2n 8 FR &)

Click on here to see th

(0 | am i_8055 W i
B‘E D|8 na E] QJ K1 (a Pushb_uitonﬁ x) On'llne help
E] = D08 ne ©| K2 (* Pushbutton #2 %)
mm i_87055 o K3 (* Pushbutton #34)
[-] = DI8 né %_@ K4 (* Pushbutton #4 *)
[-] = DO8 ne
B3| DRI TERMNEE | Cornect 10 chomel #4 Y
= i_87024 e i e |K 7 | Close I
Free:
(s]
Connect I
= pushdkey n«
(9] = show3led ns

Next I

Previous |

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

User 6s

x4
Channel: i Close |
Free: LN
Connect |
Fre
=10] x|
Next I
Previous J
[J= D8 Ao — 1] © KIC Pustbutcn #1 )
(] = DOB ne  [2) S K2( Pushbutton #2°)
[ ] = i_87055 | O K3 (" Pushbatton #3 %)
[ D8 Ao
[]= D08 ne k
w i_87017 ~
(5] =i 87024 Ve
L] J
(s) ‘
(e] ;
(7] <‘
3 = pushdkey ne
(5] x> showdled S~
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3.2: Linking Analog Type I/O Boards

Note:

1. The F87017ZZW is better than-B7017 and-B7017C in industrial applicatiohel-87017ZW can
be set as HCh. Differential input or 2€Ch. Singleend input by a jumpefFor better usaggpu can
set theproperiiRang® setting for each channdf it setas 10Ch., youcan measure 0 ~ 20 mA, 4 ~
20 mA, +£ 20 mA without an external resistor of 125 ohmsst switch théilJumpeo. (When using
[-87017W, $87019ZW, +87017DW to measure the Current, it requires an external resistor of 125

ohms.)

2. The F870182N or 1-87019ZWis better than-B7018 and-87018N in industrial applicatiomnd

more precise measut@alues

3.2.1: Setting firangeod parameter and conversion functionsfor analog 10 board
The method to connect analog type I/0O boards to the controllensys very similar to that of

connecting digital I/O boards.

The ONE main
board so it will operate as expected.

ws 1SaGRAF - 104LD - 1/0 connection
Fie Edit Tools Options Help
B PBRA§l Y &

(0 & i_8055

di fference

[ = DI8 n aj\ﬁ\hnge 8
Q =) D08 Sele(l board /equipmenl
(1) = i_87055  [§040; 32 CH. Tsolated DI
G > D'a i_8041: 32 CH. Isolated DD
DOB i_8051: 16 CH. DI
E] =D i_8052: 8 CH. Isolated Differential DI

T lick on the “Not
i_8056: ck on the "Note"
(5] i 87024 |;"gos7. utton for an

l/

s that

you

Click on here to
see the oiline
help.

(4] 2—33233 n-line description|° 24
(=] i_8064: gof the parameters
i 8065:
Ie(hm(al noles
([T TS ~ || (i 87017:8 CH. Analog Input =]

87017 : 8-channel Analog Input Module [Serial IJO)

Input type: mV, V, mA[with external resistor]

parameters :
ranggiw-~{16 bit resolution}
8 {QU 10V —> 0V —> +10V

-32768 —> 0 —> 32767
modbus val: 8000 —> 0000 —> 7FFF

9: S5V —> 0V —> +5V

K|

=]
)

MUST defi

To modify the analog board "Range" parametkck on the word "Range" in the "ISaGRAF I/O
Connection" window and the "I/O Board Parameter" window will open.
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Ma n u aPACGép 201 5ReGHRA F

ICP DAS

3-7

ne



Enter in the correct "Range" parameter for your particular analog board application.

1/0 Board parameter: . -5!

Parameter: range

Value: 8 ‘?:':] | Cancel I

The below table provides information on sevefahe possible options for the "Range" parameter. Note
that the default value is set to "8", which means you can interfacel@vao +10v signal with a range
value ofi 32768 to 32767. Changing the value of "Range" parameter to "9" means you cagerterf
aibv to +5v signal with a range valuei@2768 to 32767.

Note that if you set the "Range" parameter to "A" you will be interfacé 1 #o +1v signal with a range
value ofi 32768 to 32767. This range value can be very helpful in analog dmplgthat require a
great deal of resolution over a very small range (typically temperature) control.

range: [1b bit resolution]

8: 10 —> 0V —> +10V
-32768 —> 0 —> 32767
modbus val: 8000 —> 0000 —> 7FFF

9: By — 0¥V —> +h¥Y
-32768 —> 0 —> 32767
modbus val: 8000 —> 0000 —> 7FFF

A: Y —> 0¥ —> +1¥
-32768 —> 0 —> 32767

Please refer tAppendixD-i Tabl e of The Aonmotednfprméation fov severale 0
different types of analog boards and their respectivgas

Note: Analog conversion functions:

The below functions are useful if user want to convert analog 1/O vaapptizationengineering value.
For example, to convert 4 to 20 mA to become 0 to 1000 Psi, user can use fuisflo80 T to do
it. Please refer Appendix A.4 for more description.

1.A4 20 To: to convert 4 to 20 mA analog value to become engineering valtgt(B2al)
2.VO_10 To: to convert 0 to 10 V analog value to become engineering valtgit(B2al)

3. To_A4 20: to convert agineering to become 4 to 20 mA analog output Value (Integer).
4.To_VO_10: to convert engineering to become 0 to 10 V analog output Value (Integer).

5.BIN2ENG : to convert Analog value (Integr, value should b&38768 to +32767) to become
engineeringralue (Integer, value should be 82767 to +32768)
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3.2.2: Setting specialiirangeo parameter of temperature input board to get clear
fiDegree Celsiud or fiDegreeF a h r e nirp@ value

ICP DASprovides many temperature input modules as below.
(Thel-7000 series 1/@s only for RS485 remote I/O, CART be use in slot 0 ~7)

With fbrokenline detection or callediwire opening detectian
Thermocouple type: -87018RW, 87018PW, 870182ZW, 87019RW, 87019PW, 870192\
[-7018R, 7018BL, 7019, 7019R, 7018Z

RTD type: [-87013W, 87015W, 87015PW,
1-7013, 7015, 7033

Thermister type: [-87005W,
[-7005

Without fbrokenline detection
| Thermocouple type: | 1-87018, 7018, 7018P

Thefrange® parameter of temperature 10 board cariidiandard settirggor fispecial seingo.

For example,-B7013: 4 channeRTD input module. Its range can be
20 : Platinum 100, a=0.0038400 ~ +100degree Celsius

é
2F :  Platinum 100, a=0.00391800 ~ +200degree Celsius
1ol x]

File Edit Toolz Optons: Help
B pB2n 43 FhHl S

(o | a| | ref = 87013

Bl = i_87013 o v @ range = 20

4 AN

< Range=20 (TT=00, RR=20), standard setting. Input

[4] 1 value is normally from 32768 to +32767

(4] 4

[&] If range=1020 (TT=10, RR=20), the input value will

=1 a clearfiDegree Celsiugvalue. For ex, 2312 means
temperature i823.12 degree celsius.

If seting range as 20 (or 21 to 2F), then fiskandard setting The temperature input value i&2
complkement value from 32768 to +32767 depends on finange value. For example, setting range as
20, value off 32767 means temperature is abidl@0 Degree, +32766 is about +100 Degree. Value of
1638 means +50 Degredl¢te: Normally value ofi 32768 or +32767 means wiibrokenlineo)

If user want to get a clear temperature input value, for example, value of 23122@4asDegree
Celsius. Then please geangeto a special value defined as belo
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Important :
Specialfrang®is supportediace driver version of-8xx7:3.11, W8xx7:3.24 The iR8xx7, WR8xxX7,
VP-25W7/23W7, XP8xx7-CE6 XP-8xx7-Atom-CE6are also support right now.

Format: TTRR (Hex. Value)

TT=10 (Convert to "Degree us")

TT=20 (Convert to "Degree Fahrenheit")

TT=00 (Default value,-32768 to +3276,7this isfistandard setting )
RR: original "range" setting

For example, setting87013s "range" as

A. 1020 :(TT=10, RR=20}he input value wilbe "Degree Celsius", unit is 0.01 degree, range=
"20 : Platinum100, a=0.00385, degree Celsius". That results input value of "2356" = 23.56
Degree Celsius-489" =-4.89 Degree Celsius, "999990" = sensor broken line.

B. 202A :(TT=20, RR=2A)theinput value will be "Degree Fahrenheit", unit is 0.01 degree,
range= "2A:Platinum 1000, a=0.00385, degree Celsius". That results input value of "4512" =
45.12 Degree Fahrenheit, "500" = 5.00 Degree Fahrenheit, "999990" = sensor broken line.

C. 21: (TT=00, RR=2] the input value will be Default valy(standardirange setting)
-32768 to +32767, range = "21 : Platinum 100, a=0.00385, degree Celsius"
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3.2.3: Usingthe 1-87017ZW

[-87017ZW is a voltage and current measuring board in indusridication, itcan be set as a 1fjput
channelgDifferential Modg or 20input channel¢Singleended Modepy thejumperon the boardit
must be set adlinput channels when measure the current on any channel (For voltage meaanring,
set aslO a 20 input channels). It doe@meed to plug an external resistor of 125 ohms to measure
current input, just switch thi@umpeo on the board.

Please refer thottp://www.icpdas.om/products/PAC/BO00/8000_IO_modules.htm 1-87017ZW.
When using ISaGRAF to measure it, the sample rate is about 10/10 = 1tldet(ds 10 input channels).
It means to sample all 10 channels once per secoihdéifas 20 input channels, the séanmpte is about
10/20 = 0.5 Hz)(If your application neesfaster sample rate, please use t8817HW)

The analog input value of87017ZW is an integer betweeB2768 to +32767 as below table.

Voltage:
Range Type Data Format Max value Min value
Code (Hex)
Input Range +10.0 V -10.0V
(De?,gul ) Decimal Value +32767 32768
2's Complement HEX TFFF 8000
Input Range +5.0V -5.0V
09 Decimal Value +32767 -32768
2's Complement HEX TFFF 8000
Input Range +1.0V -1.0V
0A Decimal Value +32767 -32768
2's Complement HEX TFFF 8000
Input Range +500.0mV -500.0mV
0B Decimal Value +32767 -32768
2's Complement HEX 7FFF 8000
0C Input Range +150.0mV -150.0mV
Decimal Value +32767 -32768
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Current:

Rar(lgixc):ode Item Max. Minimum
Physical +20.0mA +4.0 mA
7 Analog Input value (Decimal) +32767 0
Analog Input value (Hex.) TFFF 0
Physical +20.0mA -20.0 mA
D Analog Input value (Decimal) +32767 -32768
AnaIBg Input value (Hex.) 7FFF 8000
~ Physical +20.0mA 0mA
1A Analog Input alue (Decimal) +32767 0
Analog Input value (Hex.) 7FFF 0

If using F87017ZW and set it as 10 input channels, please cofi8&di7z1®in related slot No. in the
IO connection window, then set theoperiiRang® setting for each channel (doutkck AChOX_rang
to set it), and then connecting relatategernput variables in channel 1 to 10qubleclick the

channel No. to set it).

Note:If the jumper on the-87107ZWis set to 16Ch. meanghat it can measure voltages or currehts
is alsonoteworthy thatyou must set the propévoltage inpud or fiCurrent Inpub way for each channel
by adjustingthe jumper (JP2 JP11) on the board.
Please refer thttp//www.icpdas.com.tw/product/solutions/datashe@k&i-87k/I-87017ZW.pdf

‘wn [SaGRAF - CREATION - IfC connection
File Edit Teecls ©Options Help
FEEEE IR A=
[0] il »an ref = B7017FA ]
=m| CHO1_rang = 8
m 8717210 =) CHOZ2_rang = 8
B=AIN_10 N\~ = CHO3_rang=8
\ | CHO4_rang =8
[4] N =) CHOS_rang = 8
ETIR® 5 113 Select board/equipment
(o] s CHO7. 157062 2 Counter & 2 read_back DO -
| CHOB  [i_87082f 2 Frequency & 2 DO
- i_87084w: B-ch Freq. In or 4/8-Ch. Cntln
| CHO3, i_87088w: 8-Ch P + 8-Ch D/l or Counter
E o CHT0, |i_57089: Master card of Vi sensors
10 @ Al |i-87113ck Carison Strain Gauage Input
n o i_87117: 8 CH. WaveForm card
S A2 | 787118: 8 CH. WaveForm card (range 1E)
12 3 | 2] i_87181: Concrete Freq. & Temper input
i_8721 1w i-87K GPS [} O board [
> le] _8kdpi: 7000 105 on Com3 ar COM4
iB7017d8: i-8701 70,8 CH Differential 47|
8717016 870170, 16CH SingleEnded A/l
(8717210 i-57017 7% 10CH Differential A/
iB717220.Mg 70172, 20CH Single-Ended Al
iBke: Link i-6NE4-MTCF or i-BKES-MTCE 7
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If using F87017ZW and set it as 20 input channels, please cofi8&d7z2®in related slot No. in the

IO connection window. (Notice: it only faoltage measuringshen the 487107ZW6s jumper isetto 20
channels, so th@range can not be set @ urrenbtypei 07 , 0D and 1A. Mreover the jumper (JPR
JP11) on the board must be seiidsltage inpud.)

‘mn [SaGRAF - CREATION - [0 connection
File Edit Tocls Options Help
B EE2n t0 FA &8
[o] il | ref = B7017FC -
1 | CH11_rang =8
g
2 | mm 8717220 | CH12_rang =8
\ 9
[]= AN_10  Nge = CH13_rang =8
B = All1_20 we mm CH14_rang =8
AN = CH19_rang = 8
E LI 5 N T Select board /fequipment
. CHT7_ i_87084w: 3-ch Freq. Inor 4/8-Ch. Cntln -
[5 | tsoe) GCH18_ |i_87088w: 8-Ch PAM + B-Ch D/l or Counter
. i_870849: Master card of ¥\ sensors
B COUEL i_87113d: Carison Strain Gauage Input
] GH20_ (i 57117: 8 CH. \WaveForm card
E n o All |_g;1 1318 ECH. V\t/a\'f:eFDrr&n_lgard (raqge 1tE)
i : Concrete Freq. & Temperinpu
tl S A12 1757211 187K GPS 170 board
11 3| 7l i_8kdpi: 7000105 on Com3 or COA4
iB7017d8: i-8701 70,8 CH Differential 47|
ll 22 i6717d16: 670170y, 16CH Single-Ended A71

iG717210: -870172%,10CH Differential A/l

Note:

6717220 i-870172W. 20CH Single-Ended A/l

mbus: Modws BTU master
mbus_asc Modbus ASCI master

Cancel

Hote

Library

{~ Boards

® Equipments

If the current input sensor 4sto 20 mA, user may bettere$ I-87017ZWé range typéo fA[D] : +/- 20
mMAO, or f[1A] : 0 ~ 20mAJ. (setas" [7] : 4 to 20mA" is not good

The reason is

If setting F87017ZWEs range type a§7] : 4to 20mAQ, analog Input value of O or close to 0 could mean
the Sensor indus 4 mA , and also possible the Sensor is brekee. So it is not easy to distinguish
these twasituationsby software

Howeuvr, if setting F87017ZWs range type aiD] : +/- 20mAoor fi{1A] : 0 ~ 20mAQ, analog input

value of 0 or close to 0 only raes the Sensor is brokéine. If the Sensor input kto 20mA, the analog

value should b&553to 32767 not close to 0

A

If you want to distinguish whether the current sensor (4 tm2pPisnormald t 6 s better

type as [D] : +/20mA or [1A] : 0 ~ 20mA. So, when the input valuef\1, A2, are less than 5000 or
4000 in your program, you can determine the sensor is bimlenr abnormal(lf the range type is set

as [7] : 4 ~ 20mA, you caiit judgethe sensois 4 mA or abnormal)
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3.2.4: Usingthe-8017HW

[-8017HW is a I-8K parallelanalog input board and providesC8. Differential input) or 16Ch.
(Singleendinput). If using inthe iR8xx7 controllerthe F8017HWs max.Samplerate is about25Hz
(8-Ch.)or 62 Hz (16Ch.).If using iInWP-8xx7, VR-25W7, XP-8xx7-Atom-CE6, XP-8xx7-CE6
controlles, the F8017HW& max.Samplerate is abou200Hz(8-Ch.)or 100 Hz (16Ch.). However, the
sample rate depends on the PLC scan time, the bigger PLC scan time, thesamallerratsvill be. For
ex, if the PLC scan time is 50s thatwill make the maxI-8017HWsample rate only about 1000 / 50 =

20 Hz.

Please refer thttp://www.icpdas.com/products/PAE3D00/8000 ® modules.htn» [-8017HW

Range settin Minimum Physical (analogval.) Maximum
9 9 Physical (analogval.) y gval. Physical (analogval.)
5 -2.5V (32768) oV (0) +25V (+32767)
6 (need amxternal
resistorof 125 ohms) -20mA (-32768) 0OmA (0) +20mA (+32767)
7 -1.25V (32768) oV (0) +1.25V (+32767)
8 -10V (32768) oV (0) +10V (+32767)
9 -5V (-32768) oV (0) +5V (+32767)
Parameters:

Noise_Filter_Max The maximum allowed analog input valu82468to +32767 If the analog input
value is larger than this value, it will be modified to become this value.

Noise_Filter_Min: Theminimumallowed analog input value32768to +32467. If the analog input
value is smaller than this value, it will be modified to becomeuwtdlise.

Sample_Number W [SaGRAF - CREATION - /O connection
The sampling number to be File Edit Tools Options Help
averaged as an Analogput value. @& mE2m | ¢ & | % &)
Default is 1.t can be modified to [o] a| v ref=801716 -
become 1 to 500. Setting as 1 =1 8017hw e | mm CH1_rang =8 ]
using the maxsamplingspeed. AN mm| CHZ_rang = 8
However setting as 500 means aw CH3_rang = 8
every 500 samples to be average ) am| CH4_rang = 8 \
as one arlag input value. am CH5_rang = 8
] ) [5] mw) CH6_rang =8
Thehigherthis value the lower the am CH7_rang = 8
sample rate is. And theBO17HW's mu| CHS_rang = 8
input waveform will become 5] am| CHI_10_rang = 8 L
smoother. mw CH11_12_rang - 8
=) CH13_14_rang = 8
=] CH15_16_rang =8
= Noise_Filter_Max = 32766
x| Noise_Filter_Min =-32767
| Sample_Number =1
=[] -
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3.2.5: Usingthe |-8084W

The iIR8xx7, WR8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6and VR25W7 / 23W7 suppothe
[-8084W board. The8084W can be used &3-Ch. Up Countearor id-Ch. Dir/Pulse Countéror id-Ch.
Up/Down Counted or id-Ch. A/B phase Counter (Quard. modlednd it can also be usedf@Ch.
Frequency input

Please refer tottp://www.icpdas.com/products/PAEED00/8000_I0_modules.htm 1-8084W

‘wn [SaGRAF - CREATICH - [0 connection

File Edit Teecls ©Options Help

FEEEE IR A=

il > ref = BOBOAT

m i_B084w =] CH1_MODE =3
. = CNT4 N wmt| CHZ MODE =3 Select board/equipment

B = FREGS N mo. CH3_MODE =3 fhus_s: < Mew > Setas Fhus slawve -
_S. oK

El = UP_CNTB o a ‘ngEn CH4_MODE =] 3 frnetdh: i-8172 FRMet III'IO
|_7188xg: 1D & 100 for the 7188%G

[]= RES_CH4 n=s wm CHS_MODE=3 | 3117 5 CH Analog Inputwith Alam Cancel

[J= RES_CH8 ns mw CHh MODE=3 | 8042 Iscleted 16 CHDI& 16 CH DO | —

i_B050: 16 Ch. selectable [}O

<]

[-]e e g BgE gk

mw CHZ_MODE =3 |55 1o0inted & CH. DI & 8 CH. DO blote
mu| CHB_MODE =3  |i_8055:8 CH.DI& 5 CH.DO

: o i_8063 |solated 4 CH. DI & 4 CH. DO
[«] el CH1_2_filter=0 .~ 77 3’0 i 2 6 CH. DO simulstor Library
mm| GHI_4_filter =0 | |i_s080; Counter/Frequency module
@ o CHS_8 filter=10 _BEIBEIW: 448 Ch Cnter/Fraq (high-profil " Boards
[ H= |

® Equipment

i_8093w: 3-Ch. encorder + 3-ch. Z-index 7

The default CHx_x_filter" setting is 0 00 means do not enable this functioliYhe value is nofi0o, it
is for filtering, the input signal wht smaller timewidth (that is, larger input frequency) will be filtered
out.

CH21_2 filter: for Ch.1 and Ch.2 df8-Ch. Up Counterandf8-Ch. Frequenay or
Ch.1 offd-Ch. Dir/Pulse Countérandfi4-Ch. Up/Down Countér

CH3_4 filter: for Ch.3 and Chdf ii8-Ch. Up Countayor i8-Ch. Frequenay or
Ch.2 offd-Ch. Dir/Pulse Counteérandii4-Ch. Up/Down Countér

CH5_8 filter: for Ch.5, 6, 7, 8 ¢B-Ch. Up Countarandfi8-Ch. Frequenay or
Ch.3 and Ch.4 ai4-Ch. Dir/Pulse Countérandii4-Ch. UpDown Countefi

Please set a proper filter value according to the physical input signal.

Max. allowed input signal (Hz) CHx_x_filter value
0~ 1K 200
0~2K 100
2K ~ 5K 40
5K ~ 10K 20
10K ~ 20K 10
20K ~ 100K 2
100K ~ 450K 0 (disabled)
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ACHx_MODEDS setting is to set the signal input type of each channel as below.
ACH1_MODEto iCH8 MODB is for Ch.1 to Ch.8 ofi8-Ch Up Countayandfi8-Ch Frequenay.

If setting asf4-Ch. DIR / Pulse Counteéor id-Ch. Up / Down Countérmode,
CH1_MODE and @&2_MODE must set as the same value. It is for Ch1.
CH3_MODE and CH4_ MODE must set as the same value. It is for Ch2.
CH5_MODE and CH6_MODE must set as the same value. It is for Ch3.
CH7_MODE and CH8 MODE must set as the same value. It Ghidr

For example,

1. if setting CH1_MODE as OfiDir / Pulsé (4-Ch), then CH2_MODE should be also set as 0.

2. if setting CH1_MODE as FlUp Cound (8-Ch), then CH2_MODE can be setas 83, 2, 6, A, 82, 86
or 8A

Below value is for Countenput type.
0: Dir / Pulse (4Ch.)
1: Up/Down (4Ch.)
3: Up Count (8Ch)
80 : Dir/Pulse (4Ch. Inverse input signal
81: Up/Down (4Ch. Inverse input signal
83: Up Count (8Ch. Inverse input signal

Below valus is for Frequency inputpy.
2. Frequency dpply thefAutoTToO setting
6 : Frequency dpply thefiLowTTo setting)
A Frequency dpply thefiHighTTo setting
82: Frequency dpply theflAutoTTO setting, Inverse input sigral
86 : Frequency dpply thefiLowTTo setting Inverse input signal
8A: Frequency dpply thefiHighTTO setting, Inverse input sigral

Note:

1.6 DI/Ru | maae®andi UfDownCounted mode aresimilaras Encorder InputThe Counter value
should be controlled in betweet 147,483,6480 2,147,483,6470r it will be overflow.

2. The input value ofiUp Counted mode is a 3it integer. It starts at 0, then increasing by the signal
input, 1,2,é to max. value of 2,147,483,64,7/then if one more signal input, the value will suddenly
drop to -2,147,483,648Theni n c r e ats-R nlg 0, él, 2¢ to +2,147,483,647

The ISaGRAF integer value is a signedt82integer,it can not get a positive value larger than
+2,147,483,647

If user apply SCADA software which can handle unsigne@i8iteger, then the value displayed in

the SCADA software can be 0,4, +2147483647 +2147483648 +2147483649 ¢é
+4294967295 then back to 0, &
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3.2.6: Using the |-87015W and F87015PW
If the position & RTD sensor is far away from the8Fr015W" board purchasing “87015PW" is a
better choice.

Thel-87K 1/0 board (likel-87015W, 187015PW) can plug in the slot O through slot 7 of the ISaGRAF
controller. It can also be used as-B& remote 1/0O moduléThat is plugedin the RS485
[-87K4/5/8/9 or RU87P4/8 expansion uniPlease refer to Chapter 6).

Please refer tottp://www.icpdas.com/products/PAEED00/8000 10 _modules.htm I-87015W
[-87015& Sample Rate mbout 12/7 = 1.7 Hz thateansl.7 samples per secorh all 7 channels

The below figure is using the87015 in slot 1.

Thel-87015W / 87015PW haschannel of RTD temperature input. Please confie87019-din the
ISaGRAF 1/O connection window if urgy I-87015W I/O board. Each channel can have different
fiRang® setting. Please refer to the @Qme Help as below for more information. (Ifers wanto
convert to degree Celsius or Degkarenheitplease refer to Chapter 3.2.2 to set préemg®
value)

=Tk
File Edit Toolz Optons: Help

B BN 43| F8 &
(0]

Each channel of thed7015W
ras ref = 870158 7] can have differerfirange value

ER = i_87015f o am| CH1 range = 20

Wak

[ 4
Please conned_870150in mawn] CHA range=20
the ISaGRAF I/O connection| s CH5 range = 20 .
window if using +87015W ) CHE_range = 20 On-Line Help
I/O board. «mm| CH7 range = 20

%

EN | & |

Technical notes x|

[0 boards ~|||ig7mstrcH.RTD |

— 7

— parameters : ['4 il

range:

||

20 : Platinum 100, a=0.00385, degree Celsius
temperature : 100 —> 0 —> +100
val: -32768 —> 0 —> 32767 [dec)
8000 —> 0000 —> FFFF [hex.)
21: Platinum 100, a=0.00385, degree Celsius
temperature : 0 —> +100 ~|
1] | ﬂ
ak.
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3.2.7: Usingthe-87019Z2W

[-87019ZWis a 18channel of Thermd&ouple temperature input board for industrial use or can be set as
normal analog input board, liK€ 10Vo or fi* 20mAd. Each channel can have differérange type
setting.

Please rr to http://www.icpdas.com/products/PAE3D00/8000 10 modules.htmI-87019ZW

The analog input value 0f87019ZW is between32768 to +32767 (refer to Appendix D).
When appling as temperature input, please refer to Chapter 3.2.2 to get direct temperature value.

If applying F87019ZW to measure current inpiitgnge setting is 06, 07 or OD), it doedmeed to plug
external resistor of 125 ohms. (Therédsimpeo to be swithed on the board).

[-87019ZWs Sample Rate is about 10/10 = 1 Hz. thetinsl sampleper seconan all 10 channels
(If your application is to measure faster signalf®fLOVo or i° 20mAo, please use8017HW)

To program 48701 W, please conneéi_87019din the related slot in the ISAaGRAF 1/O connection
window. Then set propérange setting. Then connecting related Integer Input variable in Ch.1 to Ch.
10as below.

‘win [SaGRAF - CREATICN - [0 connection

File Edit Tecls ©Options Help
FEEEE LR =

(o] | mm| ref = 87019FA If it set as 100F: T/C Krype, convert to
:I mw) CH1_rang =8 Degree Celsius, unit is 0.01degree.
i_87019z LY =] CHZ_rang =9 .

= - v a0 CH3 rang -D If it set as 200F: T/C Kype, convert to

7] sw CH4_rang = B Degree Fahrenheit, unit is 0.01degree,
5 mme| GHH_rang = 8 . . .

am CHb rang _g When usingspecialsetting and the returt

= CH?_rang -8 value is999990, it means Sensor

mw CHB_rang = 8 brokenline (Refer to Seatin 3.2.2)

[ 3] = CHI_rang = 8

=) GH10_rang = 8

2

=] [z] 4 [l
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3.2.8: Usingthe 1-8024N

The F8024W is a 4channel analog output boandhich can output signal éf 10V andii0 to 20mAS.
Each channel can have differénange setting.
Please refer thttp://www.icpdas.com/products/PAEED00/8000_I0_modules.htm 1-8024W

The ouput speed of theBD24N depends on the PLC Scan Time. For example, if PLC scan time is 10 ms,
then the ouput value will be ouput in about 10 ms. However if PLC scan time is 100ms, then the ouput
value will be ouput in about 100 ms.

The speed of the8024W is faster than-B7024N. Besides, unlike the87024N, the 8024V can have
differentfrange setting in each channle. (All channels €1024W use the sami@range setting)

However 87024/ can use in slot 0 t@, and also in th RS485 remotd-87K4/5/8/9 or RU87P4/8
expansion unit. (B024W can only plug in slot O to 7 of the controller)

The analg output value of the8024N is :
Current : (0 to 32767) means (0 to 20 mAj)
Voltage : £32768 to 32767) meansl1lQ V to D V)

Range Code Item Max. Minimun

-30 Physical signal +20.0 mA +0.0 mA
Analog output value +32767 +0

33 Physical signal +10.0 V -10.0V

Analog output value +32767 -32768

To program 48024V, please connedt_8024)in the related slot No. on thé& connection window.
Then set propdirange setting. Then connect related Integer Output variable to Ch.1 to Ch. 4.

=R
File Edit Toolz Optons: Help
B B2 40| F8 8| Each channel 0f8024W can

have differenfirange setting

(o | | moe| ref = 8024 /
mea8] CH1_rang = 33

mun] CH2 rang = 33

El = i_8024 roe  mm| CH3 rang = 33

maa| CHA rang = 33

o V1

(5] B o V2

I

[4] 7]

(2] d
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3.2.9: Usingthe|-87018ZW

[-87018ZWis a 18channel of Thermd&ouple temperature input board for industrial use or can be set as
normal analog input board, like20mA, 0 ~ 20 mA, 4 ~ 20 mA&,2.5V ,° 1V, °500mV,°100mV,

°50mV or° 15mV. Thethermocouple measurement for each chaohehe 87018ZWis more

accurate thair87018W and-B7018RW and each channel can configure to berdiifdnput type and
range. For examplesing Ch.1 to 4 to measure 4 to 20 mA , using Ch.5 to 8 as THeomgle KType,

using Ch.9 to measure-#.5 V, and using Ch.10 as Therr@ouple RType.

Please refer thttp://www.icpdas.com/products/Remote K37#k/i-87018z.htm> 1-87018ZW

The analog input value of8701824V is betweeri 32768 to +32767 . (refer to Appendix D)
When applying as temperature input , please refer to Chagt2rt8 get direct temperature value.

Please connechaxternal resistor of 125 ohms if using701824N to measure current inpufiiange
setting is 06°20mA or 07:4~20mA or 1A:0~20mA).

[-8701824N & Sample Rate is about 10/10 = 1 Hizeans 1 sample per second on all 10 channels
(If your application is to measure faster signalf®fLOVo or i° 20mA0, please use8017HN)

To program 48701824V, please conneci_870182in the related slot No. on the 1/0O connection
window. Then set pra frang® setting. Then connect related Integer Input variable to Ch.1 to Ch. 10.

‘wr I5aGRAF - T5 - 1/O connection 10l =l

File Edit Tool: Cption: Help
B egrRncd|E8 8|

| v ref = 87018FA .
\ :I ﬁ Ecm rang = 1A Each channel of87018ZW can have different
Bl = i 870182\  ~&— mm CH2 rang =14 frange® setting.
\ mea| CH3 rang = 1A /
\\ ﬂ g::_fﬂ"g = :SDF In this example, Ch. 1 to 4 are using
5 H.IT1] _rang = ~ . - ~
B \ mm CHE_rang = 100F flA: O ~ 20mAf.
\ e CHZ rang = 100F s
(=] N\ mm CH8_rang = 100F Ch.5 to 8 are usindLOOF: T/C kType, convert
Please click offi?0to | i CHI_rang = 200F to Degree Celsiysunit is 0.01degree
get OnLine-Help of | = CH10_rang = 200F
the frange setting. j Ch. 9 &10 are using200F T/C KType, cobvert
B to DegredFahrenheitunit is 0.01degree.
]
] When usingpeciaketting and the return value
(6] 999990, it means Sensor broKare.
=
2
[ 2 |l
+| (0] =l
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3.3: Linking Some Special Virtual board

3.3.1: Using iPush4Keyo and fiShow3Led

The F8xx7 and iP8xx7 controller has some helpful tools for testing and debugatiedPush4Key"and
"Show3Led"functions on the front panel of the controllEne F8xx7, iR8xx7, XP-8xx7-Atom-CEB6,
WP-8xx7 and WP5xx7 supports the "Show3Led" to conttadson the front panel of these PAC.
(Some can control 3 Leds. However some ady oontrol 2 Leds oone Led). Only the-8xx7 and

iIP-8xx7 support the "Push4Key" .

The "Push4Key" are the four pushbuttons on tBex7 control front panel and they are handled as
digital i nput s. The " Sh o w3 L8&x¥ tonteolrfrent partelr(tbedirsto f
three from left to right, the fourth LED is strictly to show if the power is turned or8Rke7 controller

system) and they are handled as digital outputs.

Both of these can be linked to an ISaGRAF program through/AheCnnection” window and can be
used to interface with Man Machine Interface (MMI) programs or for program debugging. Itis
recommended that you assign these functions to slot 8 or higher (remember, slots 0 through 7 are

reserved for real I/0 boards.

IM PORTANT NOTE:

As with any real digital input or real digital output, you MUST declare a variable name for each of the
"Push4Button" inputs and "Show3Led" outputs in the "ISaGRAF Global Variables" window BEFORE

they can be assigned to an ISaGRAF program.

% ISaGRAF - 104LD - Global booleans = =10} x|

Fle Edt Tools Options Help

| @ 00e “x<Bd (&

Booleans |integersiReals | Timers | Messages | FB instances | Defined words |

Altrib,

K4
a1
Q2
Q3

s 15aGRAF - 104LD - 1/0 connection =10 x| |—

Fle Edt Tooks Options Help
@ mBRe ¢t3 FR & B

[JmDO8
w i_87017
> i_87024

zage

D = pushdkey

~ ) o K2 (* Pushbutton #2 )

gl al ) rel=1]
v e — (] & K1 (* Pushiutton #1 )

(3] & K3(* Pushiutton #34)
W o K4 Pushbution 24 %)
_ioix]

Fle Edt Tools Options Help
B PBR2Y 8 FR &

51870‘7 o_'\;oAd aonef refl = 10

(3= i_87024 ~ e~ [T & Q1 Output Lamp #1 %)
L | (2] & 02¢ outpt Larp #27)
%@; Q3 (" Outped Lamp #3 %)
(el

A

(8 ]]
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3.3.2: Usingiiio_stated to test the operation state of real I/0O boards

Thefio_stat® function can be usei test the operation stste of real 1/0 board in slot O through slot 7.
The failurestates aras below.

1. Wrong /O board plugged in éhslot.(It can not detect-8112iW/8114iW/8142iW/8144iW and
[-8212W / }8213W, I-8072/F8073 1/0 boards)

2. 1/0O board is absent.

3. /0 board is damaged which cause the ID byte can not be read by the controller.

Note:

Please DO NOT plugthe [-8xxx and [-8xxxW parallel 1/0 boardson slot 0 ~ Avhen controller
power is ON This action may make the 10 board and backplane damage®nly the I-87xxxW
(high profile) I/O boards can supportfiHot-Swapd function on the iP-8xx7, XP-8xx7-Atom-CES6,
XP-8xx7-CE6, WP-8xx7, VP-25W7, VP-23W7 and VR2117 controllers.

fio_stat® can only detect the real /0O boards in slot O through 7. If the slot No. in the ISaGRAF 1/0O
connection window is empty, it is not detectable.

To usefio_stat®, please connect it at slot 8 ordar slot No in the 1/0O connection window.

The below example will detectsfot 1, slot 2and slot 5 working normal or faite The channel 1 8in
thefiio_stat® will show theoperation statef real /O boards oslot 0 ~ 7.t means working normat
the related channel is TRUE, False means failure or can not find the related I/OTihaard (
XP-8xx7-CE6, XP-8xx7-Atom-CE6andWinCondoesid have channel 1L fiSlot @)

wn [5aGRAF - TEST]1 - [0 connection - ||:||5|

File Edit Tool: Ophions Help
&|%mm|ﬁ{k|ﬂ:ﬁ|ﬁ|

[0] :I w ref

1= i_8017h o

= i_8024 o - J ios1
[ 3] & ins2
g

= i_87015f e ]

[ & ] @ iosh
g

]

= io_state n

-
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3.3.3: Usingfiecho_timo to delay some milliseconds before the Modbus RTU &le
port to replying

[-8xx7, iP-8xx7 and W8xx7 / 8xx6 controllers suppofiecho_tind to delay some millseconds before
the Modbus RTU slave port to replyirtgachl-8xx7 and W-8xx7/8xx6can control only on&odbus
RTU slave port to delay the reply, fother Modbus RTU slave poitwill quickly reply when PC/ HMI
or other devices receidehe Modbus Request.

Thefiecho_tind can control the below Modbus RTU Slave port.
[-8xX7, IP-8XX7 : One of COM1 and COM2 and COM3
W-8xx7 | 8xx6 : One of COM2 ad COM3.

To usefiecho_tino, please connect it at slot 8 or larger slot No.

The firstiDelay _COMb setting is the COM port No. to be delay8Xx7, iP-8xx7 can be 1, 2 or 3.
W-8xx7 can be 2 or 3. The secdiidkelay timais the millrseconds to delayt ¢an be 1 to 10000nit
isms (©.001 second)

It means OK if Channel 1 returns FALSE. If it returns TRUE, something wrong, for example, setting
wrong COM port No.

The below example set8xx766 COM1 Modbus RTU Slave port to delay 50 (n9.05 secondefore
respondingWinCon just can delay COM2 or COM3)

mm ISaGRAF - TESTI - [/O connechion N m]

File Edit Tools Optons Help
S R =]

(o] i’ amoe| ref =120

v Delay COM =1
man| Delay time = 60
7]

4]

(5]

(3]

E = echo_tim ns

-

Why Modbus RTU Slaveport need to delay?

For example, there is some application applying some communication equipment (like radio modem)
which need some time to switch the sending / receiviteges When PC / HMI send Modbus RTU
request to-8xx7, iP-8xx7 andW-8xx7 via thisfradio moder, the F8xx7, iP-8xx7 and WS8xx7

should not reply immediately. They should delay some +séitionds to wait thi&adio moder to

complete its switching toesid / receive state, then reply.
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3.3.4: UsingARTU_Slawo to expand more Modbus RTU Slave ports ilnWP-8xx7,
WP-5xx7, VP-25W7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6

WP-8xx7,WP-5xx7,VP-25W7can configure one of its COM2:RE2 and COM3:R&85 to become a
Modbus RTU slave portn addiction, it carexpandmax. fourModbus RTU slave portga plug
[-8112W / 8114W / 8142W [/ 8144W serial communication board (COM5 to COMS8). Then please
refer to Appendix E and G of the-Bkx7 iGetting Started Manuato setupCOMS5 to other COM No.
first .

Please conne€RTU_Slaw at slot 8 or larger slot No as below.

am ISaGRAF - T5 - I/Q connection - ||:||5|

File Edit Tool: Options Help

alpanalel 58 8|

« | »[un] ref =
| Rtu_slave_PortZ =5 | plegse click 03?0 to get the
mue| Baud_Port2 = 13200 | On-Line-Help to check the bottom if thy
cmun| Delay_time2 = 0 release date of thigtu_slawis dated at
mun| Riu_Slave Port3 =0 | fFeb.15,2003 or later date.
mun| Baud_Port3 = 19200 | The oldeMRTU_Slaw doesiit support

| Delay time3 = 0 fiDelay_timedto fiDelay_tim® setting.
man| Rtu_Slave_Portd =0 | (please refer to Chapté.2 to download
gm rtu_slav | Baud_Portd = 19200 | and reinstall it to your ISaGRAF).
= remot I ctaan| Delay timed = 0

cmaen| Ritu_Slave Porth = 0
tuwn| Baud Porth = 19200
maan| Delay timeb = 0
Cmann| reserved = 0
Ctann| reserved = 0
zum| reserved = 0
4]
i
]

| [ 2

=l l=ll=]]=]]=]]|=]]=]|]|=|]|=

fiRtu_Slave Por2tofiRtu_Slave Portbsetting can be 0, 5, 6,7 or 8 . Setting as 0 means not enable the
Modbus RTU Slave porfiBaud_Portdto iBaud_Pai50 setting can bé00, 1200, 2400, 4800, 9600,
19200, 38400, 57600r 115200 fiDelay_timedto fiDelay_time®setting can be 0 or 1 to 10000. unit is
0.001 second. It specifies the delaying rraiconds before replying to the PC / HMI / SCADA software.
Why dealy ? Please refer to the description of Chapter 3.3.3.

Note:

1. The XR8xx7-Atom-CE6 and XP3xx7-CE6 support "RTkklav" and "RTU_slv2" to expand max. 8
another Modbus RTU slave ports.

2. The WPR8xx7, VR25W7, VR23W7 and WF5xx7 support only theRTU-slav"to expand max. 4
another Modbus RTU slave ports.
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3.3.5: Usingiidis_stop to disable / enable the ISaGRAF Download function

For some reason, to prevent someone to use ISaGRAF software to stop or to download a different
controller project alreadrunning in thdSaGRAF PAC thefiDis_stom can be applied . Please connect
fidis_stom at a slot No. larger than 8 and init the channel value to become TRUE. Then stop / download
command is not allowed in this controller.

om [SaGRAF - T5 - [0 connection =10 x|

File Edit Toolz Opton: Help
Bl eBR2n 40 KX 8

i’ cmann| ref = FF
EB < Enable_Stop

g s

g
=
o
|

0
=]
=

]

1

=l

To disablefDis_sto to acept stop / downloadommand please run the original ISaGRAF project to
link to this controller and set the channel value to become False.

Please refer Chapter 19 for more information about the Internet security.
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3.4:. Directly Represented Variables

If you have an ISaGRARB56 or ISaGRAH. wor kbench, you dondét need t
section.

A very useful feature of the ISaGRAF Workbench program is the ability to create "directly represented
(or internal)” variables. Internal variablare program variables that can be used in an ISaGRAF
program, but they are not physically connected to any of the input or output variables. There are four
versions of the ISaGRAF Workbench program available withSa&RAF PAC 1SaGRAF32,

ISaGRAF80, ISaGRAF256, and ISaGRAJE. The number after "ISaGRAF" represents the number of
I/O variables that are allowed with that particular ISaGRAF Workbench program.

The 1ISaGRAF Workbench program comes with a hardware protection device (dongle) that plugs
directly into your development computers parallel port. Every time you compile a program in ISaGRAF
the hardware protection device is read to make sure that you are not trying to connect to more program
variables than are allowed with your particular copthefISaGRAF Workbench program that you
purchased with youlSaGRAF PAC

These "directly represented (henceforth called “internal™) variables can be used in lieu of your real world
inputs and outputs so you can create additional program variables tiwtadnt against the amount of
ISaGRAF program variables. The only "caveat emptor" to these internal variables is that you must
follow a strict programming scheme to program and access these internal variables, and they are more
complicated to create thahe regular input and output variablEsr a professional programmer,
recommend to purchase an ISaGRAR56 workbench.

Single Typg(Board)Internal Variable Programming Scheme:

For singletyped board: $'is the slot No, ¢" is the channel No.
%IXs.c free channel of Aoolean inputboard, ex. %IX2.3
%QXs.c free channel of Aoolean outputboard, ex. %QX0.2
%IDs.c free channel of amteger input board, ex. %ID3.1
%QDs.c free channel of amteger output board, ex. %QD2.4
%ISs.c free channel of anessage inpuboard, ex. %IS3.1
%0QSs.c free channel of message outpuboard, ex. %QS2.4

Complex TypgEquipment)internal Variable Programming Scheme:

For complex board"s" is the slot No, B" is the index of the single board within the
complex equipmentc” is the channel No.

%IXsb.c free channel of Aoolean inputboard, ex. %IX2.3.2

%QXs.b.c free channel of &oolean outputboard, ex. %QX0.2.1

%IDs.b.c free channel of aimteger input board, ex. %ID3.1.3

%QDs.b.c  free channel of amteger output board, ex. %QD2.4.3

%ISs.b.c free channel of emessage inpuboard, ex. %IS3.3.1

%0Q.b.c free channel of message outpuboard, ex. %QS2.1.4
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An Internal Variable Program Example

Create a new project for an ISaGRAF ST program, and then create a link to the I/O boards that are
specified in the window below. Declare three input variables called "D1", "D2", & "D3" for@b8&1

board located at slot @nd then create three output variables called "OUT1", "OUT2", & OUT3" for an
[-8056 board located at slot 1. This time set each of their respective attributes to "internal” instead of
input or output (this means they are not connected to any real ghi@ica

wn ISaGRAF - ST_INTER - I/0 connection =10] x|
File Edit Tools Options Help
& eB2n ¢80 FR| 8
= i 8051 Aol o g ref=8051 4
= i_8056 / n+7 KB
[ 25 /]
"‘
?l
]
[&] IEI %
[2]4
fd | IR 2 i

Createanew "ST"program

ISaGRAF - ST_INTER - Programs ] o =i} _§]

Flle Make Project Tools Debug Options Help

!H-@H!Dlmlxxhimﬁﬂ 2%

Begin: ST Example Using Internal Variables
x
= : ST_Inter
Beg Name: l H I
= Comment: [ST Example Using Internal Yariables ] —
Language: I ST: Structured Text :]I
Style: I Begin: Main program :jl

Cancel |

Double click on the "ST_Inter" that is highlighted and the "ISaGRAF ST Program" window will open.
Type in the program code displayed in the window below EXACTLY as shown. Remember, each line
MUST end with a semgolon (";").

'~ ISaGRAF - ST_INTER:ST_INTER - ST programy - 10l x{
File Edit Tools Options Help
DR XD H® «Bd & & D1:= %IX0.1;
{3 Read input channels to internal variables ) = D2 := %IXOZ,
Pe— 0 .
Di = ./.Ixa.i; D3 - /0|X0-3 y
D2 = z2IX0.2;
D3 := zI¥B.3;

{3 Urite internal variables to output channels

%QX1.1:=0UT1,;

K1z ic ouTzl < %QXL.2 := OUT2;
#Q¥1.3 := OUT3; < %QX1.3 := OUT3;
EiE 4%
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Now we can use the internal variables D1 through D3 and OUT1 through OUT3 that have been created
in other programs in the same project. The newly created internal variables will generate input and
output actions to the associated chanmethis ST program.

IMPORTANT NOTE:

If once the input or output attributed variables have been connected to an connected 10 board or complex
equipment, and if they would like to be replaced by Directly represented variables, these input or output
attribued variables havetobeat t r i but ed t o fi nt er nnaustbe and t he
re-connected to the slat

If you wish to replaced
these variables by directly
o\ represented variables,

re-attributed them to
fiinternal 0 4

Adi ctionaryQ

Clear slot and re.connect again.

IMPORTANT NOTE
|l f you enabl e t he ¢ omgaonmimentsfoonpttcanmeotedd® chanpelso end st o
be choosedepfedsi®ntredtVgrirabl eso is used in this:s
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3.5: D/l Counters Built in The I-87xxx & | -7000D/I Modules

8705, 87052V, 87053V, 87054N, 87058, 87058V, 87063V & 1-7050, 7052, 7053, 7041, 7044,
7060, 7063, 706Bave builtin low speed D/l counters associated with each D/l channel. The max
counter speed of these modules is H20The counter value is ranging from 0 to 65535 and can be reset
to O.

To use these&87xxx D/l counterson slot 0 ~ 7 of the controlleconnect these® modules with a last
charactei fiCoin thefil/O connection window. For ex.ii i87052@.

Click on here to
see the otline
\ help
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If the I-87xxx D/l Module is plugged in the 87K4, 87K5, 87K8 & 87K9 extension base module, or the
[-7000 D/I module is used, Please refer to Chapter 6 taGSEON Utility 0to set the appropriate address,
baud rate , then conn€i@us700@ on thedl/O connectiod window.

N

Then usingfi IDICnto block to get th&D/I Counteb valuein the LD programEachii 1DICnto can get
4 counters.

Address of

the DI /

module The Counter value
\ (Integer) returned

Starting from

which channel

If the boolean value rising from FALSE to TRUE, rese
the associated counter value to 0
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3.6: Auto-Scan I/O

Before you can use Autsecan I/O utility,please refer to section 1.2rt@ake sure thBICP DAS Utilities
For ISaGRAB has been installedNpte: Not all the I/O boards are support Atgoarn

What is Autescan I/O :
ItGs a tool for ISaGRAF to edy configureyour I/O connectionandautomatically declareariables for
eachl/O channel inSaGRAFcontrollers

How to use ?
A. Open your ISaGRAF program.
B.ClickonA Tool s/ | CPscabl ASO0A uttoescanun Aut o

C. The Autoscan I/Ois divided into three a@a.

Original I/O Connection shows the modules that already exist in your I/O connection at the first
eight slots ofyour ISaGRAF prgect

Current Found 1/0 Modules shows the 1/0O modules that detected in your contr{iigr

RS232 or TCP/IP).

Auto-DeclareVariables shows what modules that you want Agicanto automaticallydeclare
variables for you also.
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DI n the ACurrent Found |1/ O Modul es. 0 area:

The check box will be enaldenly when an I/O module is detectedie controller and the slot
is not used by original VO connection.

E.ln théeeftAwmtree Vari abl eso:
The check boxanbe enabld only when one 1/O modulis checkedin thecurrent found area.

F.You can c he c ktodhéckall adveilablebexesin thé dedpertive area

What isnecessary for Autgcan 1/0 ?

A.Makesuret he fALiIi nk set up CONECGMUR&Ethanet,6étcs correct
B. Plug in I/O boards firdbeforeyour ISaGRAF can detettiem

Naming rules of automatically declared variables

Name format Type_Slot_Chanel

Type:
Digital Input: DI
Digital Output: DO
Analog Input: Al
Analog Output AO

Slot: one digital slot number.
Channel two digital channehumbers

For ex. :
DI_0_02, Digital Input channel at channel No.2 of slot O.
Al_5 06, Analog Input channel at channel No.6 of slot 5.
DO_2 12, Digital Output channel at channel No.12 of slot 2.
AO_1 03, Analog Output channel No. 3 of slot 1.
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3.7: PWM Output

The scan time of the ISaGRAF controller depends on the ISaGRAF prograhedratdware driver.

For normal usage, the scan time is about 5 to 40 ms. It may go up to 100 ms sometime wheis the user
ISaGRAF program is very complicated. It is not easy to generate a precise periodic pulse output because
the scan time of ISaGRAF isnays varying, for example, a square curve of 2 ms OFF & then 1 ms ON.

To achieve this kind of application, ISaGRAF provide PWM output functions.

Note: please refer tiottp://www.icpdas.com/fag/isagratm > FAQ-105 for more about the high speed
PWM, such as-8088W, I87088W or {7088W.

Only parallel Output boards are supearthe PWM functionAs follows:
[-803AV, 804W, 8042V, 8054/, 8055V, 8056V, 805V, 8060V, 8063V, 8064V, 8065V, 8066/,
8068N, 8069V (The PWM function is not fit for Relay output, because the response time is tap slow

Forl-7188EGXG, ¢ P A-T186EG only theX-boardwith digital output channels are available with
PWM function.

Fore P A-Bxx7, WP-5xx7,only the XW-board with digital output channels are available with PWM
function.

Note:
1. Max 8 PWM outputs carbe usedat the same time

2. -7188EG/XG e P ATA86EGmMust connect the Xxxx board at sbfthe WR5xx7 requires the
XW-board) or the PWM function will not work.

>

PWM_dis Disable PWM output

Parameters:
SLOT_  integer Whichslot? 0~7
CH_ integer  Which channk? 1 ~ 32.
Return:
Q_ boolean TRUE: Ok .
FALSE: wrong input parameters, too many PWM owgien enabkd
or the associate output channel is not found.
Note:

1. After calling PWM _dis, the associate output will then be controlled by the ISaGRAd-engine.
2. Max 8 output channels can cBWM_en,PWM_en2, pwm_ON, pwm_OFF ahe controller.

Example: 18xx7, iP-8xx7: demo_63 WinCon Wdemo_22
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PWM_en Enable PWM to output until PWM_dis is called

Parameters:
SLOT_  integer Whichslot?0~7
CH_ integer  Which channel ? 1 ~ 32.
OFF_ integer  Off time, scale is 1 ms.
ON_ integer Ontime, scale is 1 ms.
[-8xx7, F7188EG/XGe P ATI86EGe P ABXX7 ,iP-8xx7: 1~ 32,767
WP-8xx7, WP-5xx7, XP-8xx7-CE6,XP-8xx7-Atom-CE6 VP-25WT:
2 ~ 32766 if must be set aswltiples of 3
Return:
Q_ boolean TRUE: Ok .

FALSE: wrong input parameters, too many PWM ousjneten enabld
or the associate output channel is not found.

Example: 18xx7, iP-8xx7: demo_63 W-8xx7: Wdemo_22

PWM_en2  Enable PWM to output a given number of pulse

Parameters:
SLOT_  integer Whichslot? 0~7
CH_ integer  Which channel ? 1 ~ 32.
OFF_ integer  Off time, scale is 1ms.
ON_ integer Ontime, scale is 1 ms.

[-8xx7, F7T18&EG/XG,e P ATI86EGe P A®XX7 , IR8xx7: 1~ 32,767
WP-8xx7, WR5xx7, XP8xx7-CE6, XR8xx7-Atom-CE6,VR25W7:
2 ~ 32766 (it must be set as multiples of 2)

NUM_  integer number of pulse to output,-2,147,483,647If gives a negative
value to NUM_, for ex.7 1, it will ouput indefinitely until pwm_dis
been called.

Return:

Q_  boolean TRUE: Ok .FALSE: wrong parameters, too many PWM ougput

been enable, or the associate output channel is not found.

PWM output curve:

Note:

1. Every time the PWM_enr PWM_en2s called, it will reset its internal tick to 0, andstart ticking
to OFF, ON, OFF, ON, ...

2. If the given number of pulse of pwm_en2 is reached, it will stop & disable PWM auomatically
(Calling PWM _dis for pwm_en2 isoh necessary)

3. PWM_sts can be used to test if piwm_en2 reaches its given number of pulse or not.

4. Max 8 output channels can cBWM_en,PWM_en2, pwm_ON, pwm_OFF at onentroller.

5. Do not enable the channel that is already emkble
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pwm_ON Setparallel D/O to TRUE immediately

Parameters:

SLOT_  integer Whichslot? 0~7

CH_ integer  Which channel ? 1 ~ 32.
Return:

Q_ boolean TRUE: Ok .

FALSE: wrong input parameters, too many PWM owaeen enabkd
or the associateutput channel is not found.

Example: 18xx7, iR-8xx7: demo_63 , \ABxx7: Wdemo_22

pwm_OFF  Set parallel D/O to FALSE immediately

Parameters:
SLOT_  integer Which slot ?
[-8xx7: 0 ~ 7,1-7188EG/XG: OW-8xx7: 1 ~7
CH_ integer  Which chanel ? 1 ~ 32.

Return:
Q_ boolean TRUE: Ok .
FALSE: wrong input parameters, too many PWM owgien enabkd
or the associate output channel is not found.

Example: 18xx7, iR-8xx7: demo_63 , \ABxx7: Wdemo_22

Note:

1. Max 8 output channelsaa callPWM_en,PWM_en2, pwm_ON, pwm_OFF ahe controller.

2. pwm_ON will set the associate parallel D/O to TRUE immediately.

3. pwm_OFF will set the associate parallel D/O to FALSE immediately.

4. If users wish to enable one D/O as PWM output by PWivbrePWM_en2 after pwm_ON &
pwm_OFF has been called, please disable it first by PWM_dis, then call PWM_en or PWM_en2.
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PWM_sts Get PWM status

Parameters:
SLOT_  integer Whichslot? 0~7
CH_ integer  Which channel ? 1 ~ 32.
Return:
Q_ boolean TRUE:this channel has beemable and still in an operation.
FALSE: disable (for piwm_en2 been called, it means the given pulse
number is reached).
Note:

1. Max 8 output channels can cBWM_en,PWM_en2, pwm_ON, pwm_OFF ahe controlle.
2. This function can be used to testVWM_en2" reachs its given pulse number or not.

PWM_set Dynamically change the ON_, OFF_ & NUM _ setting

Parameters:
SLOT_  integer Which slot ?
CH_ integer  Which channel ? 1 ~ 32.
OFF_ integer  Off time, scale is 1ms.
ON_ integer Ontime, scale is 1 ms.

[-8xx7, F7188EG/XGe P ATA86EGe P ABXX7 , iR8xx7:1~ 32,767
WP-8xx7, WR5xx7, XR-8xx7-CE6, XR8xx7-Atom-CE6,VR25W7: 2 ~ 32766 (it must be set
as multiples of 2)
NUM_  integer number of pulse to output,-2,147,483,64.7If gives a negative
value to NUM_, for exi 1, it will ouput indefinitely until pwm_dis
been called.
Return:
Q_ boolean TRUE: Ok .FALSE: An error occurred

PWM_sts2  Get pulse numbdyeen output by pwm_en2 and pwm_en

Parameters:

SLOT_  integer Whichslot? 0~7

CH_ integer  Which channel ? 1 ~ 32.
Return:

NUM_  integer the pulse number already been outpuptyn_en &pwm_en2
Note:

1. This function only works wém "‘pwm_em & fipwm_en2 have been enabled.

2. The returned pulse number may less than the given number in "pwm_en2" vdaaindshe
destination. For example, gives 20000 pulse in "pwm_en2", however when reach the end, the
"pwm_sts2" may return only 998.

3. If the ouput number given in the "pwm_en2" is a negative value, the pulse output will never stop
unless the "pwm_dis" command is given. Then the returned number of "pwm_sts2" will become 0, 1,
2,...102,147,483,647 and then go back to 0, 1, 2,

Example: 18xx7, iR-8xx7: demo_63 , \ABxx7: Wdemo_22
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3.8: Counters Built in Parallel D/l Boards

Only parallel input boards pluat slot Oare supporte®/I counters XP-8xx7-Atom-CEB6,
XP-8xx7-CE6: slot 0) As follows, 1-8040W, 8042V, 8051w, 8052W, 8053V, 8054/, 8058V,
8058W, 8063V

Forl-7188EGXG, ¢ P AEXx7and ¢ P ATA86EG only the X-xxx boards with digital input channels
are available with D/tounter

Fore P A-Bxx7, WP-5xx7,only the XWboard with digital input channels are available with D/
counter

Note: please refer tchttp://www.icpdas.com/fag/isagraf.htnFAQ-100 for more about the high speed
Counter, Frequency, such a8084W or 187084 W.

The max channel amount of parallel D/l counter available in one controller is up to 8. Anthe
max frequency of counter input is up to 500 Hz with minimum NO and OFF width > 1 ms.

The below c function block is for getting/reset D/l counters at slot O.

Parameters:
RS1 ~RS8_  boolean Reset the associated D/I counter when rising from
False toTrue

Return:
Q_ boolean work ok.: TRUE. If Q_is FALSE ,it meangiNo
parallelD/I module found at slot 0 "
CN1l_~CNB8_ integer DI Counter value of channel Nb.to 8. Valid value is
rangingfrom O to 2,147,483,64Ti. value is over
2,147,483,647, will restarts at O.

Note:

Only Parallel D/l board plug in slot 0 suppfiDi_Cntd (Do not support other slot).

Only the first 8 D/I channel suppdiDi_Cnto.

[-7188EG/XG g P AT186EGmust connect the %x board at slot @the WR5xx7 requires the
XW-board) or thefiDi_Cntd will not work.

>

Demo:
Please refer to8xx7 and iR8xx7& demo52 & demo_53
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Chapter 4. Linking Controllers To An HMI Program

This chapter details how toake data from the8xx7, I-7188EG/XG uPACG7186EG nPAG5xX7,

iP-8xx7, VP-2117, WR8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CEG, VP-25W7 and VP23W7
controller system available to Human Machine Interface (HMI) programs. This is a powerful feature
that alows customers to create their own custom HMI programs and link them to the controller. system

After you realize the material described in section 4.1, if you would like to us8ak&RIAFcontroller

as aModbus RTU or Modbus TCP/IP 1/O, you may refer tgection 4.3. Additionally there are "touch
screen” monitors provided by ICP DAS that support the "Modbus" protocol, and these touch screen
monitors can also access data from an controfection 4.4 illustrates how to link a "Touch 510"
monitor to an ISGRAF controller system.

Note:

1. Please refer tiGetting Started Manuafor each PAC to know how to enable the Modbus RTU Slave
port.

2. All the ISaGRAFcontrollers support Modbus TCP/IP Slave protocol at its Ethernet port.

3. 1-8417 / 8817and iR8xx76 COM1:RS232 and COM2RS-485 default supports Modbus RTU
Slave.

4. 1-8437-80/8837%-806s COM1 RS232default supports Modbus RTU Slave protocal1B8EG/XG &
MPAGS5xx7, uPAG7186EGs COM1 default supports Modbus RTU Slave protocol.

5. WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6VP-25W7 and VP23W7 defaut no
support Modbus RTU Slave poBut, their Ethernet port has enabled the Modbus TCP/IP Slave.

4.1:. Declaring Variable Addresses For Network Access

To make data from ailshGRAFcontrollersystem available to other software programs or HMI devices,
you must first declare the variable with a "Network Address". The variable must be declared with a
network address number that is in the "Modbus" format. Other software programs or HMI deVices w
access the controller information through these network addresses.

Note:

1. The valid network addresses forlaBxx7, 1-8437%80, 1-8837%80, 1-7188EG/XG,VP-2117,
MPAC-5xx7,UPAC-7186EG and iR8xx7 controller system is from 1 to FFF in hexadecimat(
4095. Network addres5001 to 8072s for word and integearrays(please refer to Section 4.5

2. The valid network addresses tbe WP-8xx7, WP-5xx7, XR-8xx7-Atom-CE6, XP-8xx7-CES6,
VP-25W7 and VP23W7 controller system is from 1 tt-FF in hexadecimdll ~8191). Network
addresd.0,001 to 19,216 for word and integer arrayplease refer to Section 4.5).

There are two ways to assign a Modbus network address No. to a variable. One is as below figure. (To
assign many Modbus Network address No. taitferiable Array, please refer to Chapter 2.6)
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Open an "ISaGRAF Programs" windows and click on the "Dictionary" icon, then double click on the
variable to assign a network address number.

- 1SaGRAF - ST_INTER - Programs i =10 x|

File Make Project Tools Debug Options Help
HBNRSTE DBED ¥ Xix m$H 2D
Begin ST Example Using Internal Variables

¥ ISaGRAF - ST_INTER - Global booleans S =101 x|

File Edt Tools Options Help

| | & Q0@ “xBd 8 Note:

Booleans |integersiReals | Timers | Messages | FB instances | Defined words | The value displayed here
Commert is always in hexdecimal.

Boolean Variable . / X

Name:  [D1 | nmme:;@:]
T 7

Comment: |u Real Input # : /7% |
Set Network Address s, .

~Attiibutes !m-r‘hismzsmd |
 Intemnal Corese |
& Input
 Dutput True: | |
" Constant I~ set to tiue at init

I~ Retain Previous I
Extended I

As above figureWhen you click on the "Store" button youligee that "ISaGRAF Global Variables"
window will now be updated with the new network address for the variable.

® ISaGRAF - ST_INTER - Global booleans N - (O x|

File Edit Tools Options Help

[ | @& 00 @|«xmd

K&

D1 (* 4 Real Input #1 %)
@0005 [input] (falze true)

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

User 6 s ManuaPACGCép200l5ReGHRA F ICP DAS 4-2



When you click on "Modbus SCADA Addressing Map" (SCADA is an industrial process control

acronym that stands fo&tipervisoryControl And DataAcquisition”) the "Modbus SCADA Addressing
Map" window will open.

- - 15aGRAF - ST_INTER - Programs ; -0} x|

File Make Project Tools Debug Options I;I:elp
B NBE DED Xt W} RT%|
Begin: '.—Didionaw =1 ST Inter

File Edit | Tools Options Help

| I

ST Example Using Internal Yariables

=10/ x|

Quick declaration
Modbus SCADA addressing map

Bd <&

stances | Defined worch |

Booleans

Import text

Export text T Real Input #1
Import trueffalse definitions real Input ¥2
real Input #3
Sort real Output #1
Renumber addresses Real Output #2
1} connection oal Qutput-#3 _'_]

D1 (*f.v‘—Re Conversion tables
@0005 [ir Crossreferences

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

Modbus SCADA addressing map i x|
File Edit Options Help

—Map

Segment: [0000..0FFF] Ll

You Can See The
First Variable We
Assighed In The First
Method Example

W
Booleans IlntegerszeaIs | Timers | Messages | |

Dz (" Rzal Innut #2 *)

D3 (* Real Input #3 ) Select The Variable
OUT1 (* Real Output #1 %) ’,"Ty'pe"‘ You Want To
OUT2 (* Real Output #2 %) Declare Here

OUT3 (* Real Output #3 %)

prey
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To assign the other variable address click on an unassigned "Map Segment" number, and then double

click on the variable you want to assign to the address and the variatdetaitiatically assign itself to
the "Map Segment".

X
File Edk Options Help

~Map

Segment: [[0000..0FFF] |

0000 |(Reserves) P
0001
0002
0003
0004
0005 |01 (* # Real Input #1 )
0006 |02 (* Real Input 2 %)

0008
0009
000A
000B

~Variables [not 41

|itegersiResis | Timers | essages

OUT1 (* Real Outpid #1 %)
OUT2 (* Real Output #2 %)
OUT3 (* Real Oupue £3 %)

For huma n way, ngtwork adkdresa rgpresented in hexadecimal format is inconvenient and it

i ncreases the chance to make mistake. Thlerefor
format. To do that is as following.

IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING

The Modbus network address definition scheme is sometimes different between HMI devices and other

software programs. The difference is typically that the othegranas may assign a network address
number that i®ne (1) less than that of th@dGRAFcontroller system.
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HMI or devices such dsidusoft] coni c s, Citech, Wi zlotellationsikig,pwar e o
Wonderwaredbds "I ntouchbvi dva"t,i oanmad |l QB TauahFH0E3N t SO U d
and Touch 510 do have the exact same addressing scheme &a&RAFcontroller system.

The network address definition schefoesomeHMI and ISaGRAF PAC are differerif you are
assigning a network addresk"B" (hexadecimal) of these productise PACG network address should
be set to "C". A network address of "2" should be associated with a network address of "3" in the
ISaGRAFcontroller system.

Another things mistaked very often is the first dafithe network address of maBADA andHMI
softwares resprent the data type and Read/Write authority not one part of the network @ddresax.
address number for theBxx7, I-7188EG/XG, HPAC7186EG nPAG5xx7 and iR8xx7 is 4095. The
max. addressumber for thaNP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XR8xx7-CE6, VP-25W7 and
VP-23W7is 8191.)

For example, the network address relation bet we
iFix(Decimal) ISaGRAF PAQ(Decimal
00001 R/W Boolean) 1
00002 R/W Boolean) 2
10010 (Read Boolean) 10
10011 (Read Boolean) 11
31000ReadWord) 1000
31001 ReadWord) 1001
40101 R/W Word) 101
42001 R/W Word) 2001

ICP DAS has not been able to test every posSiGBlaDA orHMI software program or hardware device

that has Modbus addressing capability. If you are trying to connect your HMI software program or
hardware device with Modbus to éalGRAFcontroller systemREMEMBER that youmay have to

offset the Modus addressing by 1Weén these products so they will properly communicate with each
otherDevel opers who design and write their own so
Basic or Visual C++ programming language should refer to Chapter 5 of this manual for more
information on how to interface the Modbus protocol to these programming languages.

While communicatingvith the F8xx7, uPAG7186EG,uPAG5xx7,1-7188EG/XG , iP8xx7 and
VP-2117 controller systemOne single Modbus frame cannot request more th2o5 bits(or

Boolean) and cannot request more thhA2 words in one single modbus framk should be divided
into 2 or moraeading famesto achieve itFor theWP-8xx7, WR5xx7, XP-8xx7-Atom-CES6,

XP-8xx7-CE6, VP-25W7 and VR23W7,0ne single Modbus frame can requestip to1968bits
(or Boolean)and also cannot request more tHa2 words in one single modbus frame
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4.2. Read/Write Word, Long Word & Float through Modbus

Modbus protocol provides functiona®d 4for reading multiple words while function 6 and 16 toteri
words. Please refer to Chapter 5 for more information about the protocol.

Theword defined in the Modbus protocol &GRAFcontrollers is like a signed short integer, which
occupies 2 bytes and range fro82,768 (8000 in hexa.) to +32,767 (7FFHheéxa.). It is normally used
to describe the behavior of analog I/O channels. For examples3#d ™V I/O board (please refer to
section 3.2)

[-8701AV :
Range ID Electrical Values on the channel (decimal)
(hexadecimal) |Range -32768 0 +32767
8 (default) ° 10V - 10V ov + 10V
9 ° 5V -5V 0V} + 5V
A ° 1V -1V oV +1V
B ° 500mV -500mv  |OmV + 500mV
C °150mV  |-150mV  |OmV +150mV
D ° 20mA - 20mA OmA + 20mA

Thelong word defined in the Modbus protocol dBaGRAFcontrollers is like a signed longteger,
which occupies 4 bytes and range fre#yl47,483,648 (8000 0000 in hexa.) to +2,147,483,647 (7TFFF
FFFF in hexa.). It is normally used to describe the value of internal integer variables declared on
ISaGRAF workbench.

All integer variables decladen ISaGRAF are signed 3at format however the integer variable, which
assigned with a network address will only, occupies 1 word (2 bytes) in the Mudbus transportation
format. Since a long word occupies 2 words (4 bytes),/t&VRong word through Mollus, the network
address assigned to the integer variamlstfollow rulesas below.

Vi is assigned to
I f the network ad
assigned to any other variable, V1 will
occupy a long word (4 bytes) in the
Modbus transportation formate.

4’/_However i f f[A20 i s

another variable, V1 willmly occupy
one word (2 bytes) in the Modbus
transportation format.

In this example, V1, V2, V3, V6, V7 an
V8 will occupy 4 bytes however V4 an
V5 only occupy 1 word (Lowest word)
in the Modbus transportation formate.
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To readlong word value of V1 is to rea@ words by using modbus function® 4 (please refer to

section 5.1).

Modbus address 0000 is associate with network address 1 of the variable

Y

Reg: |Slv |03 0 |00 Jloo o2

lcrcH JercL |

Read 2 words

Ans:  |Slv 03 |04 (vH |vL ){vH

lvL ) [crcH crel |

Lowest word

Highestword

To writelong word to V1 is to write2 words by using modbus function 16.

Reqg: |[slv [10 |00 |00 |00 |02 |04 (

vH |vL) (VvH |vL

grcH [crel |

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

To read / write float (4 bytes) is very similarread / write long word. The difference is the variable
AReal 0 t

should be decl ared as
variable.

(D

Thereis much available HMI software on the market. Youst be notedhether it supprtstheModbus

T~

Highest

word

Lowest word

ype, and

protocol. Just be careful to assign the correct network address on ISaGRAF.
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4.3: Using I-8xx7 As A Modbus I/O Or A Modbus TCP/IP 1/O

There are some configurations that the HMI software gathers the I/O data from some called Modbus I/O
modules. Tlesel/O modules scan each input channel and refresh the output channels when need. Most
of time there are no control logic inside these I1/0O modules, they are controlled by the HMI. To fit such
kind of usage, the8xx7, iP-8xx7, 1843780, 883780 can betreated as Modbus I/Omodule;

additionally thd-843780, 883780 and iP8xx7 can bedreated asaModbus TCP/IP I/O module. To do

that, follow the following procedures (If you are not familiar with the ISaGRAF programming,
recommended to rewieChapter 2).

Create a new project
You may refer to section 2.1.1.2

Example:

,;@ISaGRAF - Project Management i - IDIlI
File Edit Project Tools Options Help

pE DE0 g 8 = BHoemkgn | 3|

\ imer coctrol: TP, TON, TOF (QLD) =
demo_LSIE3e New Project ] i reset timer: TSTART, TSTOP (ST + GLD)
demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM:
demo_04 Calculate empty cycle time: TP, +,1 (QLD)

demo_05 [srammm—" project i X|
demo_06

e ——
M Name:< |SimpIeLD ) I

Reference 1 T
Author : ICP [ !0 configuration: Cancel |

Date Of Creatio =
Version Numbe l[none] —ll

=
File IEdit Project Tools Options Help
Set comment text R = \ A b= ’ 23 DemoPgm ’ Y |

:’gtg'e separator S 4 4o TP, TON. TOF (QLD) j
I [nlg

o o o Bl o I
O BB
B B B B8 B

=]
ox
=

Mave up in list top and reset timer; TSTART, TSTOP (ST + QLD)
(D Move down in list rstem date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM,

b g ncam TR A 2L

m UEMO U7 O o
mm demo 05 il Project comment text 2 x|

gn demo_06 C

- Project: simpleld
Reference . sim

Author . Comment:(_|A Simple LD Program ) I
. u
Date of creation: 12

Version number :1
Description  : | OK [}__I Cancel
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Create an empty program
No controllogic in this program.

Example:

Connect I/O modules
You may refer to section 3.1

Example:
-. 15aGRAF - 104LD - Programs =Tk
Flo Make Project Tooks Debug Options Hep
D HST DDA XXl @3 DS
Bean &5 Hello Resat & St Each 10
2 I Contrat Outpuss h
ioix
Fie Edt Took Options Help
Pegie - Howdy; (Laxidér Dlagram) Q pBRe t4 FX &
[0 ) p/t_8055 { = BOGSA
DB N\, ne 2
f=0p08 Y% ae 4
1§ =i 87055 § 2
= DI8 no 71
= D08 ne v
Noi 87017 f w514
[3) ™ 1_87024 Y 2
7
=5 pushdkey e
= show3led \ ne vl
;
g Y ; A ¥
A s ' Name Of VO
U] !Joan;- ofgonn.oet,od Board Variables
oad | Associated With
Each /O Board
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Declare Variables associated with tb channels of connected I/O modules.
You may refer to section 2.1.1.3

-2 -1SaGRAF - SIMPLELD - Programs i - |DL§]

Make Project Tools Debug Options Help

HSX DEO|[ ¥ X m$ RS

Dictionary

® ISaGRAF - SIMPLELD - Global booleans ! (] 4]

File Edit Tools Options Help

[  lalooe ~x<xmd 8

Booleans |integersReals | Timers | Messages | FB instances | Defined words |
CNeme Rtk Addr Commert

Example:
File:
User 6s

% ISaGRAF - SIMPLELD - Global booleans -10f x|
File Edit Tools Options Help

[ Jalode|s=md|%a&]

o,
v[irlﬁll.ﬂ]

x|

| 0K [ l
Cancel I

S (* Switch
@0000 [input]

~ Attributes:

" Internal " Input

" Constant < {* Qutput D)
- Other:

[~ Betain

Format: € Integer, ¢ RBeal

Llength: I:I

Ma n u aPACGép 201 5ReGHRA F ICP DAS
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Link Variables to the associated channels of connected I/O modules.
You may refer to section 3.1.2

Example:

sn 1SaGRAF - I04LD - I/0 connection -|0] x|
File Edit Tools Options Help
& EBRN 0 FY &
(o] em i_8055 f‘ wown] ref = 11
[[] = DI8 na R <
[-] = DO8 n Ll
em i_87055 |
[-] = DI8 ne (4]
Om000 [y rrm—
= i_87017 : _
| 87024  Channel: | | Clse |
II]— Free: K|
K3
[&] K4 Connect ) I

Free I
Next |

]

Previous |
Assign the linked Variable a network address No.
You may refer to section 4.1
Example:
L=
File Make Project Tools Debug Options Help
B RS bEn 2 m§ R
Begin: AN GIE ST Example Using Internal Variables
® ISaGRAF - ST_INTER - Global booleans - O x{
File Edit | Tools Options Help
| Quick declaration - £ | =] |
! Modbus SCADA addressing map =
Booleans 9,8 stances | Defined words |
Import text L
Export text I Real Input #1
Irnport trueFalse definitions Real Input #2
Real Input #3
Sork Real Output #1
Renumber addresses Real Output #2
Real Output #3
—————  I}O connection smebind; l]
DI (*#Re Conversion tables
@0005 [ir  Cross references
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Compile & download the project
You may refer to section 2.1.3 & 2.1.5

Note:
If usingModbus TCP/IRrotocol, nake sure the Net IBsection 1.3.1)IP and Mask address (appendix
B) for the 1843780, 883780 and iP8xx7 is setup correctly

The HMI can access to 1/0 channels through the associated network address now!
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4.4: Linking | SaGRAF PACTo Touch 500

Touch500 series HMI support below protocols to link to ICP DB&SGRAF controllers.

ltem Protocols
Touch-506L Modbus RTU R€232 , Modbus RTU R¥85
Touch-506TE  |Modbus RTU R&32 , Modbus RTU R¥85 Modbus TCP/IP
Touch510T Modbus RTU R&32 , Modbus RTU R&85

Please instalbEasyBuilder 500 software (Ver. 2.7.1 or later version) first before gan program the
Touch 506L, 506T, 510T HMI. You may download the new released software and manual from below
web site

http://www.icpdas.com/download/others/touch/touch.hiisetup.zip
or runfisetup.exéat F8000CD-ROM:\napdo¥otherdtouch500seriesetup

RS-232 Cable Pin assignment of PC to Touch 500 series (For PC to download HMI screen).
PC 9PinDSUB FemaleRS232) Touch 30 (RC-232)9-Pin DSUB Female
RXD 2 e 8 RXD
TXD 3 7 TXD

GND 5 5 GND

RS-232 Cable Pin assignment between controllers and Touch 500 series.

[-8000 COM1 & I-7188 COM1 RS-232) Touch 506TE/506L/510T (PLC 232)
9-Pin Dsub Male 9-Pin Dsub Male
2 TXD >< 2 TXD
3 RXD 3 RXD
5 GND 5 GND
7 CTS
8 RTS
WinCon COM2 (RS-232) Touch 506TE/506L/510T (PLC 232)
9-Pin Dsub Female 9-Pin Dsub Male
2 RXD 2 TXD
3TXD 3 RXD
5 GND 5 GND
7 CTS
8 RTS

RS485 Cable Pin assignment between controllers andhTo0@ series
1-8417/8817 COM2 RS-485) Touch 506TE/506L/510T (PLC 485)

DATA + 2 R+
DATA - 1R
WinCon COM3 (RS-485 Touch 506TE/506L/510T (PLC 485)
D+ 2 R+
D - 1R
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4.4.1: Progam the ISaGRAF PAC

To make data of thesSaGRAFcontroller to be accessible to the Touch Blvariables in theontroller
should be assigned a network address. Please refer to section 4.1, 4.2. If you are not familiar with the
ISaGRAF programming, recommeed to review Chapter 2.

Variables used in this example.

Name Type Attribute Network address Others
OuUTO01 Boolean Output 0001 -
OuUT02 Boolean Output 0002 -
VAL1 Integer Internal 000A (10) -

IO connection:

The F7188EG/XG & WinCor8xx7
doesiit supportiishow3lea, but you
can change it adVirtual boara.

A simple LD programte how t he Fm&ghéntl&D:t o 7

The WR8xx7, XR8xx7-CES6,
\ VP-25W?7 doesi support this
function block, so without
adding it.

After you finish this project, compile and download it to tSaGRAFcontroller.
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4.4.2: Program the Touch B0

The AEasyBuilder 5000 software can be used to
section illustrates a simple example to program a Touch.33dr more information about programming

on the Touch series, please refer to the wuser n

Click on the Windows "Start" button, then cliok the "Program™ button, then click on the
"EasyBuilderrin EasyBui |l der 5000 button. The foll owing
model for your application.

ClickiMNéewe@oto create a new project.
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ClickingEgdstemrBar ametseet the communication par al
ISaGRAFcontroller.

PLC type s hbQDBASHIE0 ,s eSertioalRSZBr,t Daeta tho tf set t
bits set to Al Bito, BawWdnreat e PLelt stt@ati oh2 (NDda ,
Net-ID of the ISaGRAF controllefset to 1 in this example).

Note:

1. If using Touch506TEs Ethernet to link to controller, please set PLC typ@MGDBUS RTU
TCP/IR, PLC I/F port agiEtherned, Local IPaddress as Touch506T& IP, Server IP address as
controllers IP, PLC station No. as the same-N2iNo. of the controller (default is 1)

2. If the cable between the Touch 500 series and the controllevire RS485, please set PLC type as
AMODBUS RTU(RS485 2W0, PLC I/F port agiRS-485 2Wb. Other setting is the same as-RR.
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Click on ATexto to add a text. Select the prefe
AiContento. And then place it to the proper posi

EasyBwlder - [ EBPryl : ow 10 - Intial Screen)

£B File Edit View quon Daw Parts Library Tools Window Help -1&]x]

Dl|af 2] -IFI-_ | .-| elvlwl ViR Ed u|~a|ia|_=J__| Igl‘uls:‘

[Font: 16 A | ] = ol A1 | '| Gl bk
= Windows ‘I
4:Fa
B Create Text Object
tl[
1 Text ]
P Atibote
1 Color: [ B Font : ] E?) Ll
. 1
) N Align : [Center =]
I
} Content :
2 Welcome To Touch 510/ Z]
M ' ilder - [ EBPrjl : Window 10 - lnitial Scree
2l _ EB File Edit View Option Bzw Parts rary  Tools Window Help JJ
2= piel@l dlelo]l ] alee] 2042 6lelnl ElE Alelwns
T s I = 1 1 [ e e 2 = o
‘T = Windows ‘I = E_ I
ﬁl 4:Fa E
= 6 Helcome To Touch 510 RiEis
£10: Ir e .3
I 1 =i =
@) 12 @ &
C 13 8| &
2 14 =i ]

1c
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Clickon AFuncti on Kewiondtoov abdudt tao ncchalgieck on fAGener
Wi ndowo and set AWindow No.oO to 11.
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Click on fAiShapeo, then select fiUse shapeo and

™~

Select the preferedsefidbapeneti bramyandndl tbknon

N
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Click on fALabel 6, then select the prefered fACol
andma ke sure nNnUse.|l abel o is selected

Click on fABit Lampo
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Click on AGener al 0, 0xXo &xisfar bobleao variabldy e v it dhee nt ysped 0 fit
addresso to 1 (this value is associ at-8xa7).andt h tt
then set AFunctiono to ANor mal 0.

By the same way as former, select prefered ASh:

b\

Shape Library

Shape library : [ERTMENG_—_— - | state: [0 ]

e e e

[16: Untitled [17: Untitled [18: Untitled [19: Untitled

=

=
[20: Untitled [21: Untitled [22: Untitled [23: Untitled
Background : | -
SelectLib... | NewlLib... | Unattach Lib. | Delete shape |
IPlerces ... | | (8] .4 \ | CAMCEL I
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And then select ALabel 0, gi Wark ea sfu@FF d Usce . Gdretl

N\

And then change AStateo tddMake anud eginWer 4 am@N®
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By the same way as former, create one anotterBLamp wi t h a nADevice addr ¢
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Click on AToggle Switchd®d,t hen didtevalcle fabaviece
ASwitch Type o0 to fAToggl eo.
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By

t

he s ame

N\

way

as

f or mer
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one another T

Bythesamewy as g
entaryo. Click

f
and ASwitch s

ggl e
n Ns

o
0

= D
=9
(@)
3(‘D

(
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We are going to design andofibeo, wi hnmdwo wctdnicfithe c k h e 1
mouse andelectthdi Cr eat e 0.
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Double clicko n

AWinndow 0110

EB Elle Edt View Option Daw PBams Librry Tools Mindow Help -18]3]

D|g|g| ﬁrh|g|r;|r.| G M |§| |g|{ |&]-

|Font:1e o] AlX|

W = Windows ‘l :J ' E

21' 4:Fa 3| %)

6

2y o:n | ﬁ

o] T11: Window 011 =

O 12 =)

< 13 B

2 14 M

ol 15 f©)

Bl Hal 2

5 17 bvd

| 5 18 Ep)

L=f] 19 B

2 2 5 =

M| L] » .

==l ™8 Windows Iﬂ | »

H Obgects || |For Help, prest Fi el Feol [ [
Createachanggi ndow AFunction Keyo as for mer
Labeled as ABACKO.

© [CLR) © [ESC) ]
J |  Harxd Copy AT l I
€ Return to Previor ‘
Window’No._
= = - = ]
= Windows
g 4: Fazl
B [
= *10: s
jo=) W
ye] 12
< 12
E 14
B 15
7 17
b 18
o || 19
? = oy S—
% (<1 | _’_f_l .|
oe|  ®s Windows | |1 ] v
m| "B Obwers ]| [For e pemin N el e S
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ck on ASe Wo r d 0, 4xb(Axasror shattintege4l vsifocleng imtggene O
ADevi ce addresso to 10, ABlI N0, and fASet
ect the prefered fishapeo, and set Al abel 0o

W

zasyBuilder - [ EBPr3l : Window |

BB Ble Eiii. Viiw Gotion Draw' Borts. Eibrary: oo Windom s Bl 1 =18 ]
D@ & ®@o | @2l 2:4%] -8l lg] 2| ]z lg
Font:16 = A[% = =3 Ll%oal 2lEEm] e 2]5w]

= Windows ‘l
4:Fa
6
*0: Iy
LW
12
13

14

I:_

N

.
e
-

e | & = 60 (1|2 el = |~ [olO]~ fe =1

el

5 Ble Bt wa I_qqlg Window Help 18] ]
D|=|=] x.lrmlgl_:zl Z QI?I'RJ;I EY ujﬁmzjg;lﬁg[rﬂm |
|Font:16 = A'| AT I‘l’__' EIE‘QIGI EEIlEﬂEllBBI J&]
rﬂ- = Windows ‘I = @

M 4:Fa

< 6 wal

\ el

e O Iy T3
=) 1% -
O 12 <
el 13 B &
A 14 ';-‘:x =J| i}
B 15 -
% 16 [ S F= -‘\9
1 17 ==
= 18 =z
) 19 =2
™| . =
i _'_L_Jm_'_l_, .

mell "8 \Windows < | »

B Obgects || [For Help, press F1 X2 Fe18
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Click on fANumer i c gle oD & (daigiel shareinteget, Bleis/for lorey infEgen),
AfDevice addresso to 10, ABI No, ANumber of wor ds
0, Al npu3dt271608n0 ftlonput higho to +3F@8nt67. And t hen

Window_011)

BB Ele Edt View uon maw w Pants Libery Tools Window Help -18]x]
n][=[=]] x%]qjsl | gl2x| 2] uloaligl =& 2ol IE‘
[Font:16  =| AMJMM@ EIEIEE

[—’ = Windows l
4:Fa

6

*10: I

HEW

12

13

14 FX_0

15

(<] | " Genenl INumencl Font |

™S W Demiption:ll
| _ @0t Readaddm'/”_\

Device typg® [4x ] Deviceaddress : 10

BIN =l No. of w"_‘d—sil/‘/ =

=2 =@ L) =]~ olo) . & >

Create Numeric Data Obpect

General Numeric | Font

Display

& Decimal {" Binary C Mask

C Smgle floal

" Hex

 Ram i iy

Numeric

5. above Dec, ¢

Input low : |-32768
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Now we are going to add one anotliiblumerical Data with conversion

Click on ANumeri cal Dat,adiDevetcei Dadires sDypoo 1t0¢
wordso to 1, ®NodN@abolwvel decbDedciomd8PRad68¢p i @hrof Uttopt
+32767 checkifiDo conversion, setfiengineering lowto i 10, fiengineering highto +10 Convert
[-32768,+32767] to-[LO,+10]). And then select the preferézht.
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Click on ANumeri cal Il nput o, set @ DeNao,c efi NTuynpbeedr
wordsaTrogher Device Typeo t o (0BEIBGH i Nol.r i agbgoewre DO
to 7, ANo. bel ow De €3i2nva6l 80, tfol nOp,u ti | hnipgunto |toow o+ 3t 207

prefered shapg€Remanber to save the projelt
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Cl i ck nAT@oonhpsiol e é0 to compile this project
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To download the project to the Touch 510, click on the Windows "Start" button, then click on the
"Program" button, then click on the "EasyBuildefi Ea s y Manager 0 butndavwill The
be displayed. Choose the correct COM No. on yol

Connect the R&32 download cable (refer to section 4.4) between PC and Td0ch 5
Touch 30T
PC /\ 506L / 506TE

Click on AJump To RDSo first , i5X0 wil chaége,andyvaitdor c a n
project downl oad. Click on ADownl oadif. to st at

AN
AN

|l f downl oading is OK, You may <cl i ck Toandtmehu mp T
connect another R332 cable beteen Touch 510 and theBkx7 (refer to section 4.4).

Now, you may touch each icon on the Touch 510 to test. Have a good luck !

Touch
506L/506 TE RS232
5107

COM1
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4.5: Access To Word & Integer Array Via Modbus

User can use the below functions to read/write word & integer arrays theid®aGRAF project. For
more information about these functions, please refer to Appendix A.4.

ARY N R Read one integdd byte, signed) from an integer array
ARY N W Write one intege(4 byte, signed) to an integer array
ARY W R Read one wor@ byte,signed) from an word array
ARY W W Write one word2 byte, signed) to an word array

Word and integer arrays built in th&xx7, F7188EGXG, pPAG7186EG, iP8xx7 & VP-2117
controller occupy the same memory area, please use them carefully. Otheresoftial, OPC
server,¢ ) running on the PC can access to these word and integer arrd§sdbas protocol. The
valid network addressfor these arrays is fro®s001 to 8072 for 18xx7, I-7188EGXG, uPAC-5xx7,
MPAC-7186EG, iR8xx7 & VP-2117while 10,001 to 1916 for the WP-8xx7, WP-5xx7,
XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7and their relation is listed in below table.

For thel-8xx7, F7188EG/XG, pPAE7186EG uPAC-5xx7, iP-8xx7, VR-2117.

Network Address (Decimal) Word Array Integer Array

5001 (1,1) (1,1)
5002 (1,2)
5003 (1,3) (1,2)
5004 (1,4)

é é é

é é
8071 (12,255) (6,256)
8072 (12,256)

For theWP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XR8xx7-CE

6andVP-25W7/23W7

Network Address (Decimal) Word Array Integer Array

10001 (1,1) (1,1)
10002 (1,2)
10003 (1,3) (1,2)
10004 (1,4)

é e e

é é
19215 (36,255) (18,256)
19216 (36,256)

Note:

1. Network address1 to 4095 forl-8xx7, -7188EG/XG, uPAC-7186EG,uPAC-5xx7,iP-8xx7,
VP-2117 while 1 to 8191 folWP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CES6,
VP-25W7/23W7, can be defined by users, please refer to Section 4.1.

2. Modbus addresim the physical transmission format is equaN&twork addresminus one (please
refer to Chapter 5). So the valid Modbus address for word & integer asrirgsn 5000 to 8071 for
[-8xx7,iP-8xx7, etc.and 10000 to 19215 faWP-8xx7, WR5xx7, XRP-8xx7-Atom-CES6,

XP-8xx7-CE6andVP-25W7/23W7
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Chapter 5. Modbus Protocol

The Modbus protocol is a powerful and flexible communications protocol that allows numerous
software pograms and hardware devices to communicate with each otherSAGRIAF controller
variable that will be used to communicate through the Modbus prd®tid8IT have a unique network
address before it can communicate through a Modbus link (please refetido gel).

5.1: Modbus Protocol Format: RTU Serial

PC software programs and HMI hardware devices can access data from the variablkaiG R~
controller systenONLY after that variable is assigned a unique network address (please refer to Chapter
4). For more informationegarding connecting a PC to BBaGRAFcontroller system, please refer to
fGetting started Manuabf each controllefor details on how to properly connect these devices.

Userrequire programing the Modbus communication progoa using commercially available SCADA
software to communicate with8xx7, I-7188EG/XG uPAG7186EG HPAG5xx7, iP-8xx7, VP-2117,
WP-8xx7 , WP-5xx7, XR-8xx7-Atom-CE6, XR8xx7-CE6, VP-25W7 and VP23W7 controllers and
theysupport the following Modbus fations.

Modbus function Action

Read N bits (booleans)

Read N bits (booleans)

Read N words (signed short integers
Read N words (signed short integers
Write 1 bit (booleah

Write 1 word (signed short integer

5 Write N bits (booleans

6 Write N words (signed short integgrs

RlIR|O|ORWIN|F

To read boolean variables, both of function 1 or 3 may be used. If using fuBictalnes are stored in a
wordfield, variable TRUE means OxFFFF.

To write boolean variables, both of function 5, 15 could bd.u$@sing function 5, writing bit O of
byte-vH to 1 will set the Boolean variable to TRUE. For ex, writing vH=1 or 3, or 255 will set Boolean
variable to TRUE.

To read analog variables, function 3 should be used.

To write analog variables, both afrfction 6, 16 could be used.

To readong words(signed long integerandfloat), function 3 should be used. To writeng words

function 16 should be used. Please refer to section 4.2 for the definition of network address of long
words.
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To assist you wh the naming conventions used throughout the Modbus pretaicivessing chapter, the
following table describes the notations used in this chapter.

Slv Slave numbe(Net ID address of theontrollei)
Nbw Number of words

Nbb Number of bytes

NDbi Numberof bits

AddH Modbus address high byte , 0 ~ OF
AddL Modbus address low byte , 0~ FE
VH Word value, igh byte

VL Word Value, low byte

V Byte value

CrcH Checksumhigh byte, CRG16

CrcL Checksumlow byte, CRG16

IMPORTANT NOTE

All of the vdues used in the request and answer frameles&decimalvalues.

Modbus address described in this chapter is equal to Network addres$SaE@rAFvariable minus

one.For ex., Modbus address 0 is associate \@dGRAFNetwork address 1. Modbus addrésE

(4094) is associate witltaGRAFNetwork address FFF (4095).

Function 1: Read "N" Bits
Function 1 reads "n" number of bits (nbi) in Boolean starting from Modbus address addH/addL.

Request:

sly

01 | addH

addL

00

nbt | crcH

crels

Answer:

slv

01 [nbb

VO

V1

crcH

crell

VO, Vi é are the bit

Bit & Bit 1
Vo \ Bit 9
V1 ﬂ
it nbi
Ve | \0 olo

fi el ddowiadgformatt mb e r

of

bytes

Bit 1 corresponds to the Boolean value of the variables with the Modbus address addH/addL. Bit nbi
corresponds to the Boolean value of the variable with the Modbus address addH/adi@Ll+ tilihe
value of the Boolean variable i§rue", then the corresponding bit will be set to a "1". If the value is

"False”, the corresponding bit will be set to a "0".
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Function 2: Read N Bits
Function 2 has the same exact same format as function 1.

Function 3: Read N Words
Function 3 reads theumber of words (nbw), in signed-b& integer format, starting from the Modbus
address addH/addL.

Request: |slv (03 |addH |[addL |00 [nbw|crcH | crcL

Answer: |slv [03 [nbb vH vL| ... crcH | ercl.

The number of bytes (nbb) is the total number of bytes from word value high byte (vH) to word value
low byte (vL) inclusive.

IMPORTANT NOTE About Fun ction 3

Integer values can be read by function 3. A word in the modbus protocol-sitavhBue (signed short
integer), and afSaGRAFinteger variable is a 3Bit value, so only the lower 16 bits of the integer
variable are returned. If users woulddlito read a 3bit integer (signed long integer) oBkx7
controller, the proper network address of the variable should be set as described in section 4.2.

Function 4: Read N Words
Function 4 has the same exact format as function 3.

Function 5: Writel Bit
Function 5 writes one (1) bit to the Boolean variable with the Modbus address addH/addL.

Request: |slv |05 |addH|addL| V | O |crcH |crcL

Answer: | slv 05 |addH|addL | V 0 |ercH | crcll

Writing aOxFFvalue to the byte value (V) will set the Boolean variable to "True". Writing a zero to the
byte value (V) is set the Boolean variable tolSE&

Function 6: Write 1 Word
Function 6 writes one (1) word (16 bits) to the integer variable with the Modbus address addH/addL.

Request: |slv |06 |addH|addL | vH| vL |crcH | crel

Answer: sly |06 |addH|addL | vH | vL | crcH | ercl)
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Function 15: Write N Bits

Function 15 writes a number of bits (nbi) to the Boolean variables starting from the Multlvass
addH/addL to addH/addL + nbil. The total number of bytes (nbb) is the total amount of bytes
occupied by nbi bits, that means nbknbi+7)/8. For ex. nbi=1~8, nbb=1; nbi=9~16, nbb=2.

Request: |slv | OF|addH |addL |00|nb1 |nbb|{VO | V1 | ... |crcH]creL

Answer: |slv | OF|addH |addL |00|nbi |crcH| erel.

VO, V1 é are the bit fusirgthdfslloongfomatmber of byt es

Bit 8 Bit 1
Vo \ Bit 9
V1 ﬂ

hit nbi
Ve | \0 olo

Bit 1 corresponds to the Boolean value of the variables with the Modbus address addH/addL. Bit nbi
corresponds to the Boolean value of the variable with the Modbus address addH/addll +Whiting

a 1 to a bit will sethe value of the corresponding Boolean variable to "True", and writing a 0 to a bit will
set the corresponding Boolean variable to "False".

Function 16: Write N Words

Function 16 writes a number of words (nbw) to the integer variables starting frdviotheis address
addH/AddL to addH/addL + nbwl. The number of bytes (nbb) is the total amount of bytes occupied
by number of words (nbw), that is nbb = 2 * nbw.
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Examples Of Modbus Function Formats

Function 1: Read 15 bits starting froiModbus address &1020. The NET ID address is 1.

Request: 01 |01 10 | 20 | OO | OF |79 | 04

Answer: 01 |01 02| 00 | 12 [ 39 | Fl

In this example function 1 returns 2 bytes, the value is 0x0012. This means variablesetitbr&
addressof 0x102A and 0x10D are "True" Modbus addressis 0x102 and0x102C), the rest of the
variables areset to "False".

Function 5: Write 1 bit to the Boolean variable with tModbus addressOx0006. The NET ID
address is 1. The value to write to is OxFF.

Request: 01 [ O5 (00|06 | FF| 00 [6C| 3B

Answer: 01 [ O5 (00|06 |FF| 00 [6C| 3B

In this example of function 5 the Boolean variable is set to "True".

Function 16: Write 2 words (4 bytes) to the integer variables with Madbus addressstarting from

0x2100. The first word value to write to is 0x1234. The second word value to write to is 0x5678.

NET ID address is 1.

Request: 01| 10|21(00|00| 02 |04|12(34| 56 |78| 1C|CA

Answer: 0110 |21(00[|00| 02 |4B| F4
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5.2: Modbus Protocol Format: TCP/IP

TheEthenet port ofl-843780, 1-8837%80, I-7188EG, uPAE7186EG uPAG5xx7,iP-8x47, VP-2117,
WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XR8xx7-CE6 controler systems suppathe ModbusTCP
slavecommunications protocol.

ALL requests are sent via TCP on port numnb@s.

The Modbus TCP/IP protocol adds 6 extra bytes before the Modbus RTU serial protocol, and these 6
extra bytes and the Modbus RTU serial protocol are all packed inside the TCP/IP protocol.

TCP/IP Extra e Modbus RTU serial TCP/TP
Bytes

The request and responses are prefized by the six bytes as follows:

Byte 0: transaction identifier - copied by server

Byte 1. transaction identifier - copied by server

Byte 2. protocol identifier=0

Byte 3. protocol identifier=0

Byte 4: length field (upper byte) = 0 (since all messages are smaller than 256)
Byte 5. length field (lower byte) = number of following bytes

The rest of the Modbus TCP/IP protocol is the same as thibis RTU Serial protocol after byte No. of
6 except that the CRE6 is not need for the Modbus TCP/IP protocol.
Example TCP/IP Transactions

The first example of a TCP/IP transaction is reading one (1) word at Modbus address 4 from slave
number ANET-ID) returning a value of 8; the transaction would be as follows:

Request: 01 02 00 00 00 06 09 03 00 04 00 01

Response: 01 02 00 00 00 05 09 03 02 00 08

The second example of a TCP/IP transaction is reading 8 bits starting from Modbus address 2 from slave
number 7(NET-ID), returning a value of 0x49 (bit field: 01001001) would be de\is:

Request: 03 29 00 00 00 06 07 01 00 02 00 08

Response: 03 29 00 00 00 04 07 01 01 49
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5.3: Algorithm For CRC-16 Check

The following C language algorithm is for Modbus RTU Serial ONLY!! This CRC (Cyclic
Redundancy Check) program provides a checksum that can be used to validate information being passed
through Modbus RTU Seriglrotocol.

This CRCG16 check program first calls "crc_init()" one time at the beginning of the communication to
initialize the checksum table. Then you can call "crc_make()" to calculate a checksum whenever you

want to.

#define POLY_CRC16 0xA001
static BYTE TABLE1[256];
static BYTE TABLE2[256];

void crc_init(void) /* set crc table */
{
WORD mask,bit,crc,mem:;
for(mak=0;mask<0x100;mask++)
{
crc=mask;
for(bit=0;bit<8;bit++)
{
mem=crc & 0x0001;
crc/=2;
if(mem!=0) crc "= POLY_CRC16;
}
TABLE2[mask]=crc & 0xff;
TABLE1[mask]=crc >> 8;

}
}

void crc_make(WORD size, BYTE *buff, BNVE *hi, BYTE *lo) /* calculate crc */
{
BYTE car,i;
BYTE crc[2];
crc[0]=0xff;
crc[1]=0xff;
for(i=0;i<size;i++)
{
car = buff[i];
car "= crcl0];
crc[O]=crc[1] » TABLEZ2[car];
crc[1]=TABLE1[car];
}
*hi=crc[0];
*lo=crc[1];

}
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Chapter 6. Linking I -7000 & I-87K Remote 1/O Modules

Note:

1. The F87017R and-B7017RC is better thar87017 and-B7017C in industrial application.

2. The k870182 is better than87018 in industrial application.-87018Z has 1-@hannels. The
precision is better than87018, 187018R and-87019R. And each channel can configure to be
different Input type. For example, using Ch.1 to 4 to measure 4 to 20 mA, using Ch.5 to 8 as
ThermaCouple KType, using Ch.9 to measure 2/5 V, and using Ch.10 as Therr@ouple
R-Type.)

3. The +7018Z is letter than47018. (The reason is the same-830182)
[-7018z:http://www.icpdas.com/products/Remote K2000/t7018z.htm
[-87018z:http://www.icpdas.com/products/Remote_187k/i-87018z.htm

For more description about using018Z, please refer to Chapter 11.3.9

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

Note:

A. If the I-7000 andI-87xxxW 1/O moduleGs type is Analog Input, please configure the format as
fi26s complemend. Like these Al modules I-7005, +7013,1-7015, 7016, +7017, }7017R, 7018,
[-7018R,I-7019, }7019R, +7033,I-87005W,1-87013N, 1-87015V, 1-87015PW I-87016N,
[-8701AV, I-87017RCW, I-87017ZW, 1-87017DW,I-87018V, I-87018RN, |-870184N,
[-87019RWand 8701 W, etc

B. If the 1-7000 andI-87xxXW 1/0O moduleds type is Analog Output, please configure the format as
AENgineer Unito. Like these AO modules I-7021,1-7022, }7024, 187022V, 1-87024N and
[-87026N.

Beforeconnectinghe 7000 and487K remote I/O modules to the controller system, it needs to set up
the NETFID (Must be unique IDjor each I1/O modules and the same baud rate twébontroller by

using the "DCON Utility. iDCON Utilityois auseful software tool used to networkasdh, configure or

test the/O modulesPleasevisit the website to geilDCON Utility 0 software and its user manual.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/

Notes: 1. Make sure the hardware connection is correct.
2. Search and configure the modules one by one.
3. Connect thenodulds INIT* to GND (or switch the junper to INITand Power on themodule.

Very Important : Please wire an terminal resistor around 110 to 330 dlgmscan try 125 ohms
first, then try othersat ISaGRAFcontrolleiis RS485 port , between the D+ and the fin. This will
ensure the host watchdog ef000 and 487K output modules to workorrectly. (For example, if you
dond wire any terminal resistor and enable the host watchdog functitausf 000b (Section 6.2 ,
thenhost_watchdogparameter set as 1) , when you just unplug{h@0&s ADATA+0 pin (keep
fiData-f pin connected with the controller) , you will see the watchdog dbesmk in thisl-7000. If
you wire a resistor abouh ohms between the controlisr RS485 D+ and B pin, if you unplug
anyoneof |-7000s fiData+0 or fiDataf pin, the watchdg will work correctly. |
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Step 1:

Hardware connection

Please connect the PC ard000 module to configure it.

—{ |—=

Pe——N

HOST COMFUTER

a = Y

Vi

POWER SUFFLY
+H10V~+30VDC

Q + 71V 0

16 /,.
/

||| S—

N t'~_/-_:'.?—’f—‘-'-*

S ini s A4
PDOP

t33000008

D

.

+
/— (Y)DATA

(G)DATA-

(R)+Vs

Note: Forlinking I-7000and +87xxx I/O module, you have to prepare an32(R (or I-7520)
RS-232/RS485convertei(or USB to R$485 conveter, such as tM561, F7561) The ICP DAS 17520,
I-752(R, tM-7561, +7561high functionalityconverter with a Selfurner which can auto change the

bauw ratehttp://www.icpdas.com/products/Industrial/communication module/communication list.htm

(B)GND 10/

For other brandghe RS232/RS485converter willuseone specifibaudrate. (Without éelf-turner,
every time the baudhte changd you must manually configeiit anditGs really inconvenienk.

Step 2:

Set I/O module to initial state

| f

*** To set F7000moduleto initial stateis to wire connect the INIT* to GND and Power on the module.

*k%k

*k%

t he modul

e

i s a

new one, factory have
configuration of the module, please set the I/O module to inititd.sta

Thenthe module will become initial statéSome new designed-¥000 modules havea
Dip-switch at its back. Please switch it tehe AINIT 0 position, then power upthe module)

Most of F87xxxW modulehasan internalumperyou can set it a8Normalb or AINIT O state

For old designed-87K modulés initial state is set by87K4/5/8/%s dip switch. For example,

set

setting dip2 toMONO, and thene-cycle the power, it means the second slot is in initial state. (If
usingl-87K5 andI-87K9, please do not plug87xxx board in its lefmost slot for initial

configuration. Please plug at 2nd to 9th slotifatial configuration. The difd is for 2nd kot of

[-87K5 andl-87K9, é , dip-4 is for 5th slot, Dig8 is for 9thslot of F87K9).
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Some new designed-87K High Profile I/O modules, like 1-87019w,have Jumper built-in. Their
AINIT / Normal o state is controlled by its ownJimper not by the dip-switch of 1-87K4/5/8/9 After
completed the setting, please remembéo set it asfiNormalo state.

The default state from factory:

I/O Module [-7000 M-7000 87K series
Address 1 1 1
Baud rate 9600 9600 115200
Checksum Disabled Not defined Disabled
Protocol DCON Protocol| Modbus Protocol | DCON Protocol

The initial state after initiation:

I/O Module 7000 seriesl{7000 and M7000) 87K series
Address 0 0
Baud rate 9600 115200
Checksum Disabled Disabled
Protocol DCON Protocol DCON Protocol

Step 3: SelectCOM port and baud rate to search

Execute the DCON Utility from AStart/ programs/ I

—_—

] DCON Utility
=) Uninstall DCON Utility
@] DCON_Support_Module_List

[£) Version_Information

1. Click ACOM Porto menu to select the CObadudbort

rate, protocol or checksum conditionsifyoudonok now t he modul eds setti
time to scan the network. After selection, cl

I i DAQPm fa DCON Utility »
Programs(® | | FFgmm_m v | @ warorc >
@ VCEPo b

& Internet Explorer

E, OpenOffice.org 2.0 »
a4 — | .
'.' Staft m = 7@ PDFCreator »
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2. Click “lfistart

'l DCON T

Searcho icon

Mwhbneitg}siound search

' ele p () o and Band Eate -

Fil: | 1 fPort Seerc) Eovn Temminal Help
COM to search: Time Dut Setting : ¥
pund Ou 0008000 moduale —
ICDM1 vI | 00 ms
== IEIS @) NS
Fodule ||7hss | B audrate | Chd — Baud Rate to zearch:
L=l _
[~ S21E00 [ 4508000 [T| 230400, v 115200
[~ 87800 [~ 33400 19200 v 9800
[~ 4800 [~ 2400 [~ 1200
Select All Clear | =
— Select Protocol Option
v DCON
< . >
_S hing Status ~ Select Checksum Option —
ol .
. v B
COM Poart: |[=oipd 2 Address: [10Mdec] v Disable W Enatle
Cancel [ (118 | -
| 4

Click Searched module ID and give the new configuration

u Configuration for 7050 Module ¥ersion: B104

F1 DCON Utility Yer. 4.4.2

r'l'he Found Out I/Q module ...
ElE(&| Ofm|o] &

| Address | Baudratf
[o] 9600

<

—Searching Status:

COM Port: ICOM 1 : Address: r

- Digital Output-| i B 000
LSE (CH:0)

MSE [CH:7)

~Power On Value of DO - Safe Value of DO

- Digital Input—| 127 B 0x7F
LSE [CH:0)

M3B [CH:E)

[ T T T [ T T
7]

Latch / Counter

i : : L
Configuration Setting

Protecels |0Con et
Address: =t

rezs: |2 =
Checksum: ID isable - I
Baudrate: |1‘|52DD vl

3
Se%g
P ——
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F050 - Sethng Communication Parameters OK: @

Then follow the
Settige Bandrate, Checlkenm or Protocol QK1 Pleaze do following steps
steps to check the eI I e e T )
i or adjust the dipswitch to Momnsl sde.
new settl ng. Stepd. Power off then Power on the module.
Step3. Bearch the module again.

Note: Remember to remove the connection-@DDGs INIT* and GND after the setting is well
configured. Then recycle its powéior I-87K 1/0 modules remember to switch the related
Dip to AOFF), then recycle its powerhe I/O modules cannbe used under the INIT state.

IMPORTANT NOTES regarding remote 1-7000 & |-87xxx Modules:

One F8xx7, I-7188EG/XG e PAC-7186EG £ PAC-5xx7,iP-8xx7 andVP-2117controller system can

link up to a maximum 064 pcs. ofl-7000 and-87xxx modules(However 255pcs for WP-8xx7,

WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7). It recommend®n maximum40

linked modules for oneontroller systemEach I-7000 andl-87xxxmodul e MUST have it
unique address to properly link to anlISaGRAF controller system. In the fiDcon Utility 0, the

default "Checksum" setting isAi d i s a dnd emaahi67000 and F87xxx modulesmust set tothe

same baud rate as the controllesystem

If the type for I-7000 andl-87xxx I/O module is Analog Input, please configure the formaasi2é
complementd by DCON utility.

Like these Al modulesI-7005, }7013,k7015, +7016, 7017, }7017R, #7018, }7018R, 17019,
[-7019R, +7033,1-87005W,1-87013VN, 1-87015V, |-87015PW I-87016N/, I-8701 RV, 1-87017RCW,
[-87017ZW, 1-87017DW,1-87018N, 1-87018RN, 1-870184N, 1-87019RWand 8701 W, etc

If the type for 1-7000 andI-87xxx I/0O module is Analog Output, please configure the format as

AENgineer Unitdo by DCON utility.
Like these AO modulesl-7021,1-7022, }7024, 187022V, 1-87024N and F87026N.
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6.2: Opening The "Bus7000" Function

To create a link between th@dGRAFcontroller system and an7lD00 and-87xxxmodule, you need to
connect the "Bus7000" functiqpor i B u s BoptieAChecksum can be set aEnabl® or fiDisabled,

but the "Bus7000"canonly be used when th&hecksum is fiDisable) through the "ISaGRAF 1/O
Connection" window. The "Bus70b0function is considered a "virtual board", and must be selected
from the "Equipments” section of the "Select Board/Equipment” window.

The "Bus7000" MUST be connected to slot number 8 or higher on the "ISaGRAF I/O Connection”
window (since slot 8- 7 are used to connect to red@dxxW and F87xxxW I/O boards).Only one
"Bus7000b" can be linked to one ISaGRAF controller system! If you attempt to connect more
"Bus700®" to an ISaGRAF controller, it will not work.

wn ISSGRAF - CREATION - I/O connection -1o] x|

File Edit Tools Options Help

@ eBR2n 4L R &

=

Select board/equipment

bus7000: |-7000 |0s on Com3 or COM4 a
:busZ000b: |-7000 [0s on Com3 or COM4 3
bus7000c: %7000 |0s on Com3 or COM4
ebus_m: Set 3s Ebus Master Cancel
ebus_s: Set as Ebus slave —
ebus_s2: Set as Ebus slave

fbus_m: < New > Set as Fbus Master

fbus_s: < New > Set as Fbus slave

i_7188xg: 1DI & 1DO for the 7188XG —
i_8017a: 8 CH. Analog Input with Alarm Library

i_8042: |solated 16 CH.DI & 16 CH. DO ’7
i_8050: 16 Ch. selectable 1/0 " Boards
i_8054: |solated 8 CH. DI & 8 CH. DO =

i 8055: 8CH.DI&SCH. DD | % Equipments >
i_8063: Isolated 4 CH. DI & 4 CH. DO :
i 8077: 8CH. DI & 8 CH. DO simulator ¥

EI@EIEEEE

il
ik

Note

The following figure shows &8Bus700®ois linked to slot 9

s [SaGRAF - HI - I/O connection -10f x|

File Edit Tools Options Help

QB2 48 FR &
= RE T
:| Aie| com_port = 3
aas) com_baud = 9600
08 host_watchdog = 0
| watchdog_timer = 1E
s8] chechsum =1

fiChecksum = 1 means to enable
the Checsum for all the connecte
 1-7000 & F87xxx modules.
fChecksum = 0 meansiDisable

FIHEE IR

(5] m bus7000b

B = remot o
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The "'com_port" parameter can have a value of 3 (for COM3) or 4 (for COfdidhe F8xx7, iP-8xx7
cortroller, while 2 (COM2) or 3(COMS3) for the1188EG/XG pPAG5xx7 & WPACG7186EG while 2
(COM2) for the WPBxx7,WP-5xx7,VP-25W7, VR23W7and 3 (COM3) for th&XP-8xx7-Atom-CES6,
XP-8xx7-CE6. This parameter defines which COM port ID the controller systéhcammunicate
with the F7000 /I-87xxx module.

The "tom_baud' parameter defines the baud rate thatcth@rollerwill communicate with the-¥000 /
[-87xxxmodule. The possible values are 2400, 4800, 9600, 19200, 38400, 57600, and Iri 52DE.
to haveasmooth communicatigiyou must make sure that the controller system andZB80 /I-87xxx
modules are all set to the same "com_baud" value.

The 'host_watchdod parametedefinesto enables or disables the watchdog function for t{A@d0 and
[-87xxxmodule. Setting the "host_watchdog" parametéitéaill enable the "host_watchdog" feature
set it tofi0o will disable this feature

The 'watchdog_timer' parameter defines the amount of time before a "host_watchdog" will occur. The
value for he "watchdog_timer" is defined inn@xadecimalvalue with the units defined in Gskcond
increments. For example, if the "watchdog_timer" is set to a value of 1E, the "watchdog_timer" is set for
3 seconds. If the "watchdog_timer" value is set to 24,,"thatchdog_timer" is set for 4.2 seconds.

If the host watchdog feature is active and the watchdog timer is exceetleztontroller system (it
means the connection is break between the controlleraddd /I-87xxx modules), the-F000 /
[-87xxx modules will go to a "safe" predetermined vahyeDCON utility. (Normally for Digital Output
channel, théisafe state is D/O=Falsg.

There is an analog input channel available on the "Bu$rOR@mote" virtual boardThis analog input

channel will retun a value equal to the currently set baud d&tee value isfi00 means that itails to
open the communication port.
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6.3: Programming an F7000& | -87xxx Module

6.3.1: Program F7xxx or [-87xxx remote 10 function blocks

To link any F7000 and-87xxx module to the$aGRAFcontroller system, the "Bus7080module
MUST be opened first. Oncethe"Bus7600 i s opened,87Theo"fudagaxxdn/ bl
be programmed and you can access all of the I/O channels available from that fuockoard that

data can now be used in a LD program.

NOTE:
Pleasaleclare all variables which connect to thexkx /1-87xxxb | o ¢ kternaso atfribution.

Example 1: Programmiran I-7050D Module

Address of |___—— \
I-76050D

Connect well will

returnTRUE.
8 D/O channels of

[-7050D. Can decladce 7 D/l channels of
as flnterna [-7050D. Can be

decl ared as
attribute.

Example 2: Programmiran I-7041D Module

Connect well wll
Address of returnTRUE.

[-7041D

14 D/l channels of
I-7041D. Can be declared
as Al nternal
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Exampe 3: Programming &87017R or 17017RC function blocksed when the hardware is
[-87017RCW or 17017RC)

[-87017RCW and +7017RC can measure current inputd20 mA, 0 ~ 20mA and 4 ~ 20mwithout an
external 125 ohm resistoPlease configure theiofmat agi2és complemeritby DCON utility. (The
fiA4_20_ta function can be used to convert the analog input value tésusegineering value, please
refer to Appendix A.4)

Rangetype _ [-7017RC /87017th_§/
(by ADCON Utilityo Physical valug Analog Input valie (Decima)
- 32768 0 +32767
7 4 ~20 mA 4 mA 20 mA
D ° 20mA - 20mA 0mA 20mA
1A 0~20 mA 0mA 20 mA
|_87017R OK1
I en Q_ i
1—{ADR_  NI_|-A1 \
16#1A-{RANGE_ NIZ_|-42 If connectedvell, return as TRUE.
If abnormal, return as False.
/ NI3_|-A3
NI4_ A4
To usefi_87017R '\ Please prograrfi_87017R for using
andfi_7017R®, NI5_I-AS RS-4851-87017RGN module.
Please assign the san NIE 26
fiRange Typé setting o 8 Internal Integer variables should be us
here as they are NI7_[=A7 here. (8 Al channels for87017RCW)
configured in the dige s
DCON utility.

\ I_7017RC OK2
I en Q_
\ 2-HADR_ N _|A9

16#DRANGE_ NIZ_|A10

NI3_|A11
NI4_f-A12
NI5_[-A13
NIG_[-A14

NI7_|415

N2 FAT6
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IMPORTANT NOTES Notefor Using RS485 Remote I/0O to Measure the 4 ~ 20 mA Current

If the current input sensor 4sto 20 mA, user mayebetter setherange typef analog input modul®
fAD]:+-20 maraflA]:0~20mA0 (setas [7]: 4 to 20 mA'is not good

The reason is

If settingtherange type af7]:4t0o2 0 nmeAalog Input value of O or cleso O could mean ttHgensor
input is4 mA, and also possible the Sensor is brekee. So it is not easy to distinguish these two
situationsby this Al value

Howeuvr, if settingherange type af[D]: +/-2 0  noAfHLA] : 0 ~ 20 mAS analog input alue of O or
close to 0 only means the Sensor is brelkes . If the Sensor input ¥to 20mA, the analog value
should be5553to 32767 When it input 4 mA, the value is 6568t close to 0

(Of course, th&RS-485communication statbetweerthe Al module and controller mube Ok. The

fiOk10 andAOK20 variablein theabove example 3 can indicate the communication is Ok or not. If the
communication is False, it means the controller can not link to th48B¥O well. You need to handle
this situationin your ISaGRAF program)

So, if you want to distinguish whether the Sensor (4 ~ 20 mA) BlOMould bebetter to set the type as
fiD]: +-2 0 noA@LlA] : 0 ~ 20 mAd. Then, you can set the conditianyour ISaGRAF program
For example, when th&l ~ A16 input value is less than 5000 or 400@an be regardeasSensor
brokerline or abnormal.
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Example 4: Progrart7018 block (Please use néiv 7018 block)
(I-7018zis a better hardwarechoice Please refer to Chapterl1.3.9 for demo example)

Please configure7018 and 7018R%s format agi2zés complemeritby DCON utility. Then please
program &il_ 70180 block (Thefll 701810 block request all €hannels by one single command,
however thdil_7018 block need to send 8 commands festtanrels)

N
/ If connectedvell, return as
TRUE.
Address of{7018
or 7018R

AN

8 Internal Integer variables should be us
here

The other RS185 7000 and 487K 1/O all use thesimilar way.

Note:

If RS-485 remote F7000 andl-87xxx 1/0O moduleds type is Analog Input, please configure the
format as 26 complemend by DCON utility. Like :

[-7005, F7013,+7015, +7016, +7017, I-7017R,+7018, F7018R,+7018Z, 7019, }7019R, 47033,
[-87005W,1-87013V, 1-870158V, I-87015PW I-87016N, I-8701AV, I-87017RCW, I-87017ZW,
[-87017DW,I-87018N, 1-87018RN, 1-87018Z 1-87019RW, I-8701¥W and so on

If RS-485 remote F7000 andl-87xxx /0O moduleds type is Analog Output, please configure the
format as AEngineer Unito by DCON utility. Like :
[-7021,1-7022, 7024, 87022V, |-87024N and 87026\ .

Below table is for the-¥017, 7017R, 87007, 87017RN. (These modules neeshexternal 1% ohm
resistorwhenusingfiD: © 2 0 m Afgyou dorét want to use it, please chooséd17RC or487017RCW
or I-87017Z or 487019Z2W)

Rangetyep _ [-7017 / 87017 .
(by DCON Utility) Physical valug Analog Input valug¢Decima)
- 32768 0 +32767
8 ° 10V -10V ov + 10V
9 ° 5V -5V ov + 5V
A ° 1V -1V ov +1V
B ° 500mV - 500mV omV + 500mV
C ° 150mV - 150mV omvV +150mV
D ° 20mA - 20mA OmA + 20mA
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Below table is for thé-7017RC and-87017RGV (no external 12®hm resistor required)

Rangetype . [-7017RC / 87017R&V .
(by DCON Utility) Physical valug Analog Input valug¢Decima)
- 32768 0 +32767
7 4 ~20 mA 4 mA 20 mA
D ° 20mA - 20mA 0mA 20mA
1A 0~20mA 0mA 20 mA

Pleaseaefer to the ofline help for each I/O moduie table or refer to the Appendix D.

Please mouse double clik on the function block and clickirfind, then click orfiNoteo.

Ei# ISaGRAF - TEST1:LD1 - Quick LD Frogram - |EI|5|
Fil: Edit Tool: Option: Help
PRl YXel | He <Dd Balaasi g
Fo:3bE F3:dHE P | FE:{H | FE:LHE FRdHD Fa: ol | Fa: = fFaa |
! m
|_7018M COMM_OK15
——en G |
15— ADR_ M _ A1
Function block x|
GET_Sh get hardware Lnigue servisl o, - oK I
GET_WER et Hardveare Driver Wersion =
GETCTS Get CTS status
HYSTER  hysteresis Cancel |
|_70050 Sch Thermistor, 2'comp, Integer
——— — Info
Parameters - T_7018N" x|
o0 ,.".'.,[]F:_ - -
1_7018M LIJ
Hote
50 o
BT}z N
ey x
B3 =LA NI =i _ =
:|S4 NI4_ I_. function blocks J| ||_?D18n.Faster, 8 CH. Thermocouple Input J|
NI N
"IF Q S COMMUNICATION IS BAD, TH
11_" NI8_: integer Analog input valueaf channel 17 8
Min —> —>» Max
-32768 1] 32767 J
modbus val: 8000 —> 0000 —> 7FFF
notes[¥ery Im
A
K o
aK
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6.3.2: Setting a specialADR_0 parameter of remote temperature input module to
get clearfiDegree Celsius or iDegreeF a h r e ninp@ valued

ICP DASprovides many temperature input modules as below.

With fibrokenline detection or calledfiwire opening detectian
Thermocouple type:
1-87018AN, 87018RW, 87019RW, 87029/, 7018R, 701BL, 7018Z 7019, 7019R
RTD type: I-87013W, 87015W,-87015PW, 7013, 7015, 7033
Thermister typet-87005W, 7005

Without fbrokenrline detection
Thermocouple typd-87018, 7018, 7018P

TheRADR_0 parameter of temperature 10 function block cariidiandad setting or fispecial setting
For example settindARD _0 of thefil_7033 function block to 1 to 255 (Dec. value) medistandard
setting, the value of 1 to 255 indicates the address of the rer¥@183. The temperature input value is
normallyi 32768 b + 32767 in the case. It depends on the IO mdsliile/pe codé setting (Set by
DCON utility). (normally value of 32768 & +32767 means wiforokenlineo)

ADR_ =10 (TT=00, RR=00, AA=0A, Hex.) meafstandard setting
address=10, the temperature input value is normally
132768 to + 32767

If ADR_= 16#10201A (TT=10, RR=20, AA=1A, Hex) medirpecial
setting, Degree Celsius fitype code=20 of thisTO33 module set by
DCON utilityo, address=26, the temperature input value is a clear
fiDegree Celsiusvalue, for example, value of 4556 madd$.56 degree.
f+5000 meang+5.00 degree.

If user want to get a clear temperature input value, for example, value of 23122@4asDegree
Celsius. Then please S8DR_0to a special value defined as below.

Important : SpecialfADR_0 setting is supportesince driver version of
[-8xx7:3.11, 1-7188EG:2.09, 1-7188XG:2.07, ePAC-7186EG: 1.01 ePAC-5xx7: 1.01,
IP-8xx7: 1.01, WP-8xx7: 1.01, WP-5xx7: 1.01, XP8xx7-Atom-CE6: 1.01, XP-8xx7-CE6: 1.01,
VP-25W7/23W7: 1.01
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Format: TTRRAA (Hex.)
TT=10 (Convert to "Degree Celsius"Vnit is 0.01 degrees.
TT=20 (Convert to "Degree Fahrenheit'Qnit is 0.01 degrees.
TT=00 (standard setting32768 to +32767. RR should be set as 00 if TT=00)
RR: "type code" setting of the related temperature input module
(The Initial value isconfigured byDCON Utility)
AA: address of the related temperature input mo¢iule~ FF)

For example, setting "ADR_" as

A. 16#102011 (TT=10, RR=20, AA=11, Hexbthe input value will be "Degree Celsius", unit is
0.01degree, range= "20 : Platinum@,&=0.00385, degree Celsius", address=17(Dec.).
That results input value of "2356" = 23.56 Degree Celsid89" =-4.89 Degree Celsius,
"999990"= sensor broketine.

B. 16#202A03 (TT=20, RR=2A, AA=03, Hexj}he input value will be "Degree Fahteit", unit
is 0.01 degree, range= "2A : Platinum 1000, a=0.00385, degree Cadui€ss=3(Dec.).
That results input value of "4512" = 45.12 Degree Fahrenheit, "500" = 5.00 Degree
Fahrenheit, "999990" = sensor broken line.

C. 16#01 (TT=00, RR60, AA=1)standard settinghe input value will be ;32768 to +32767,
address=1
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6.4: Redundant Bus7000

Note:

1. XP-8xx7-CE6 XP-8xx7-Atom-CEG6is abetter redundargystemplease refer to FAQ25 or
FAQ-138 (http://www.icpdas.com/fag/isagraf.hym

2. Thel-8437-80,1-8837-80 or iR8x47 can setup a Bus7000b redundancy system as the figure below.
Their CPUs are 80MHz. The CPU speed is about 2 to 4 times bB#1e7/8817/8437/883% CPU
(40MHz).

3. The40 MHz1-8417/8817/8437/8837 anld/188EG and-7188XG are not good for Bus7000b
redundancy system. Please use the best solution of Item (1) or the solution of Item (2)

1-8437-80/1-883 780 (Driver since v20 or later) and iBx47 supports Redundant Bu§ob. The Ebus
are for exchanging data betweenth® e d u n d a né& fRddandant Slav@ Please wire Ch. 1
output of the redundant magi&r-8054 to Ch.1 input of the redundant slé/e8054. And also wire Ch.
1 output of the redundant slagé&-8054 toCh.1 input of the redundant mag€tdr8054. These two Status
inputs are to indicate the other controliefil am still alivep.

[-843780 : Bus7®0Oredundancy system

, COM3: RS185
- Pin1l:D+ Pin9:B

’/

RS485

i-8437-80 / +883780
+ slot O: +8054
(RedundanMaster)

[-7000 [-7000 1-87K4/5/8/9 +
T Controller

Ebus ___ " status input I/0 I/O0 [-87K I/O

Ethernet in i-8054
cross cable

A i
| i-8437-80 / r8837-80
+ slot 0: +8054
(Redundant Slave)

v-_._ COM3: RS485
Pin1:D+ Pin9:B

Operations Principle:

1. When the system is powered up, the control of Bus7000bd&biiRedundant Master

2. If ARedundant Mastéiis damagedor Power off) fiRedundant Slawetakes the control of Bus7000b.

3. If iRedundant Masteiis alive from damaged (or power up again), it takes the control of Bus7000b
again.

4. Control data iexchanging via Ebus (if using a cross cabteneed any ethernet switch).
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The Ai 7000 _enod6 can be used to Enabl e/ Disable the
AEnable.

Parameter

EN_7000_ integer True: Enable,False: Disable
Return:

Q_ Boolean Always return True.

User can use thd®COM_MRTUO function to disable the8437-806 COML port if it is NOT redundant
active (then its COML1 will never answer any question to the PC / HMI / SCADA). And also enable its
COM1 byRCOM_MRTUo function if it is redundancy active. Then at any time only the redundancy
active controller will rely to the PC / HMI / SCADA as below configuration. (Please refer to dé8ao

& demo 4%). For the use of-7188EXMTCP (Modbus TCP/IP to Modbus RTU gatewgygaserefer

to Chapter 20.5 avww.icpdas.comi FAQT Softwaei 1SaGRAFi 062.

(Important: Please set these tw-8437-806 NetID to the same No. for ex, setting as No. 1. And

the IP should be different but in the same domainFor ex. , setting as 192.168.1.8 and 192.168.1.9
Mask should all set to 255.255.258).

Demo program:idemo_49a and Aidemo_49b.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/

PC I HMI SCADA can connect to this bus7000 redundancy system with only one IP of the i-7188EX-MTCP

NS-205
i-7188EX-MTCP

e f
@ \;‘g, \’zf
N s\/}
Fhemet ) com PC I HMI | SCADA I

Modbus RTU RS-485 Modbus TCP/IP protocol
protocol
_ COM3 RS-485
P Pin 1: D+ Pin9: D-
i-7T520R R5485
i-8437-80 + slot0: i-8054
‘ Redundant Master
I-7000 I-7000 I-87K4/5/8/9 +
== ggg; Controller
=777 status input ro o I-87K I/O
Ebus :Ethernet -+ ini-s054
Cross cable
B i-8437-80+ slot0: i-8054 Cable Pin Assignment
Redundant Slave i-7520R (R$232) i-8437-80 COM1 (R$232)
Male Male
= TED ~oe v FTXD
i-T520R | ~-._ COM3 RS-485 RXD3 —  ———3RXD
Pin 1: D+ Pin9: D- GND 5§ 5 GND
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Chapter 7. Controller To Controller Data Exchange

Important Note:

The max boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since driver
version of |-8xx7: 2.42, 1-7188EG:1.32, 1-7188XG:1.29 iP-8xx7:1.01, ePAC-7186EG: 1.01,
VP-2117:1.01

7.1: Basic Fbus Rules

Any [-8xx7, I-7188EG/XG &UPAG7186EG iP-8xx7, VR-2117controller system can access data from
another 18xx7, 1-7188EG/XGthrough the Fbus data exchange systathile the XP-8xx7-CEB6,
XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7,VP-25W7/23W7doesrd support Fbus, it supports

Ebus only. Please refer to section 7.%5here are 2 types of data that can be exchanged through the Fbus
protocol; they are "Boolean" and "integelf.you want toexchangdiReab dat, please refer to

appendix A.4o usefint_ReabandfiReal Ind block.

The Fbus driver first creates a packet of eight Boolean values to form a "Boolean package”, and then
creates a packet of eight-B& integers to form an "integer package". Bothhaf tBoolean packages"

and "integer packages" can be distributed on the Fbus to allow the data to be exchanged from one
controller system to another morecontroller system.

The Following Fbus Rules MUST Be Observed:

RULE #1: Each "Boolean package" siLhave an attached identification number ranging froml28o
This means that there is a maximuml@a8"Boolean packages" that can be exchanged across an Fbus
connection.

Each "Boolean package" contains 8 Boolean values, and these Boolean vabrdyg bawe the value of
either "True" or "False". The Boolean values in the "Boolean package" can be assigned and exchanged
with either "Internal”, "Input”, or "Output” Boolean variables or Boolean constants.

RULE #2: Each "integer package" must haveadgiached identification number ranging from 128
This means that there is a maximuni@8"integer packages" that can be exchanged across an Fbus
connection.

Each "integer package" contains eightt82integer values. The integer values can range
from12147483648 to 2147483647. The integer values in the "integer package" can be assigned and
exchanged with either "Internal”, "Input”, or "Output” integer variables or integer constants.

Rule #3: Eachidentificationnumber assigned to a "Boolearckage" or an "integer package" can only
be written to by one controller system across the Fbus.

Each controller system CANNO®rite the same identification number for either a "Boolean package"

or an "integer package" across the Fbus. WRITTING A PACKA&EROT SHARED with the other
controller systems across the Fbus network.
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In this example, there are fiveB8kx7, I-7188EG/XGcontroller systems communicating through an Fbus
network, and the controller systems are named S1, S2, S3, S4, and S5 respéicthely1 controller
system attempts to write a "Boolean package" with an ID of "1" and an "integer package" with an ID of
"1" across the Fbus, the other four controllers CANNOT write either a "Boolean package" or an "integer
package" with the same numbeéHowever, the other controller systems could write a "Boolean

package" with an ID of "3" and an "integer package with an ICB6f "

There is no limitation on how many controllers can read the same number package across the Fbus
network. Any of the 3, S3, SAndS5 controller systems can read the "Boolean package" with an ID of
"1" and the "integer package" with an ID of "1" if desired.

Rule #4: ONLY ONE controller system can be configured as a Fbus "Master", all the others controller
systems MUSDbe configured as a Fbus "Slave".

The "master"” controller sends commands for how data is to be exchanged across the Fbus network. If

you configure more than one controller system as a "master”, or configure none of the controller systems
as a "master" othe Fbus, NO DATA CAN BE EXCHANGED across the Fbus network.
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7.2: Configuring The ISaGRAF PACTo Be A Fbus "Master" Or
"Slave"

To begin configuring a controller system as either a Fbus master ofslalethe XP-8xx7-CE6,
XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7, VP-25W7/23W7 doesi@ support Fbus, it supports

Ebus only. Please refer to section 7.5 first open up the "ISaGRAF I/O Connections" window and
double click on a slot number higher than 7. The "Select Board/Equipments" window will now open,
click on "Equipments”, and then double click on the "fbus_s" selection to configure an Fbus slave, or
double click on "fbus_m" to configure an Fbus master. Remei@bdrY ONE controllercan be the

Fbus master, and y&ANNOT configure a controller system to beth aFbusmaster and Rbusslave.

wn ISaGRAF - TEST - I/0 connection a -{ol x|

File Edit Tools Options Help
2 2BR2n t0 FX| &
Al pomej ref= 106
s} baud_rate = 19200

2
Select board/equipment i 5]

bus7000: 1-7000 I10s on Com3 or COM4
~ |fbus_m: < New > Set as Fieldbus Master
fbus s: < New > Set as Fieldbus slave
i_8042: Isolated 16 CH.DI & 16 CH. DO
i_8054: Isolated 8 CH. DI & 8 CH. DO

Cancel I

@HIBHBHIIB

—— ~=-__ |; 8055: 8CH.DI&8CH. DD Note l
. = rate i_8063: Isolated 4 CH. DI & 4 CH. DO
i_87054: Isolated 8 CH. DI & 8 CH. DO
~—— |i_87055: 8CH. DI &£ 8CH. DO
i_87063: Isolated 4 CH. DI & 4 CH. DO Library -

master: Set as Fieldbus Master :

mbus: Modbus master on COM3 or COM4 " Boards
slave:[Z = | |
,,ana_#llcsk ?n tE-It_q:lpments o " Equipments |
xboo_iTO Selec e 7

! S

xmsg_Fieldbus Slave ption

wn ISaGRAF - TEST - I/0 connection -{0| x|
File Edit Tools Options Help

If you configure a controller system as an @ pBRM 0 FR &
Fbus slave only one parameter needs to be ren Click On Baud _}—é v ref =106

set, and that is the "baud_rate" parameter. (ot Te Open The 10

Board Parameter ]

The baud rate parameter can be set to 2400 screen —

4800, 9600, 19200, 38400, 57600 or 206 '@’

baud rate. The default baud rate value is

19200 for the controller system. All EX

controllels on the same Fbus network

MUST be set to the same baud rate. = |

F LSS A First Click On Rate
B = rate T “JmiiniimnT0 Set The Fieldbus
= | x|Slave Baud Rate
x|

Parameter: baud_rate
Value: |1 9200 | Cancel I
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There is a digital input channel associated with the "fbus_s: rate" equipment. If the Fbuscotas
been established, the digital input channel will return a "TRUE" value. If the Fbus connection failed to
establish, the digital input channel will return a "FALSE" value.

If you configure an controller as wn I5aGRAF - TEST - 1/0 connection. -(of x|
Fbus master the parameter File Edit Tools Options Help
"baud_rate'and "fbus_m: rate" can B RERN 3 FR &
be set to 2400, 4800, 9600, 19200, Double Click On | o »usj ref= 105
38400, 57600 or 115200. The default ";"::?/BR;?J: Open sm| baud_rate = 19200
valueis 19200 for the controller. All Baranietsr raan 2
controllers on the same Fbus MUST %
be set to the same baud rate.
[s]
[ o ) G ST Click On Rate To
8 = rate .% , Select The Baud
[-] =2 boo_pack I Rate Parameter
[-] = ana_pack né
x|
Parameter: baud_rate
Value: (19200 I Cancel |

There is a digital input channel associatéith\whe "fbus_m: rate" equipment. If the Fbus connection has
been established, the digital input channel will return "TRUE" value, if the Fbus connection failed to
establish, the digital input channel would return a value of "FALSE".

To begin configuringhe Fbus Master Boolean Packages, click on the "boo_pack" selection from the
"fous_m" I/O connection.

s 1SaGRAF - TEST - I/0 connection 10 =01 x]
File Edit Tools Options Help
2 pBR2n 0 ER &) Only Package No. 1 to 12
[o] i‘ b ref = 102 is available.
s package 1 32=0
‘mun] package 33 64 =10
e package 65 96 = 0
(4] ot package 97 128 =10
| package 129 160 =0
(& | :menn package _161_192 =10
| package 193 224 =10
e} package 225 256 =0
(3 | em fbus_m ]
(] & rate s Click On Boo_Pack To
B = boo_pack i)_‘smt'configuriﬁg The
[-] = ana_pack % Fieldbus Boolean
| Packages
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The parameter "package xxx_xxx" at "fbus_m: boo_pack" indicates the "Boolean package" number
which is allowed to be written to or read from acrdssEbus network. The parameter value is given as
a 32bit integer inhexadecimal

As an example, if the "package_1 32"is set to "FFFFFFFF" this will enable all the packages from
number 1 to number 32 to be written to or read from across the Fbus nelitbek’package 1 32"is

set to a value of "A", this will only enable the number 2 and number 4 Boolean packages to be written to
or read from across the Fbus network. The more packages that are enabled on a Fbus network the slowe
the communication &tiency will be. With this in mind, always remember to enable only the

required number of packages that you need for your application so you will have greater

communication efficiency across the Fbus network

-laix
File Edit Tools Options Help onl Package No. 110 12
y .
ﬁlﬁa%mm\{}{}]ﬂ?%!ﬁ\ is available.
Double Click On The A! LTI
Specific Package To 4 package 1 _32=10
Open The |/0 Board =~ _uiii package_33 64=10
Piameter Screen s package 65 96 =0
[4] s package 97 128 =0
sun package 129 160 =0
(5] s, package_161_192 =10
mus] package 193 224=10
| package 225 256 =0
(9 | em fbus_m 7]
[-Jieieate "®  lClick On "hoo_pack” To
8 = boo_pack ‘E:__,, Select The Boolean
[-] = ana_pack ok Package Parameters
Lo e e — x
Parameter: package 1_32 OK

I 1
Value: IAI_‘:;_:]:fEnter New Value Here |
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The parameter "package_Xxx_XxXx

f#dus_m: ana_pack" indicates the "integer package" number

which will be written to and read from on the Fbus network. The "fbus_m: ana_pack" is used to read and
write 32bit integer values across the Fbus network. Each of the parameter values is éxqu82bé

integer values ilmexadecimal and the same configuration rules apply as those for the "Boolean

Only Package Nal to 128

package".

wn ISaGRAF - TEST - IO connection o | 24
File Edit Tools Options Help
2 B td FR &
(0] il is available.
gl package 1 32=w
faun] package 33 64 =0
oo} package 65 96 =0
(4] ! package 97 128 =10
‘s package_129 160 =0
(5] o] package 161 _192=10
] package 193 224=10
wus) package 225 256 = 0
(o] am fbus_m 2]

[-] &2 rate ne '

[-) = boo_pack né _ : =

— L Click On "ana_pack" To

8 = ana_pack =1 og ielect The Analog

x| Package Parameters
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7.3: Programming Fbus Packages

Before you can exchange any data across a Fbus network, you must make sure tioatredleinis
configured as either a Fbus master "fbusonfbus slave "fbus_g¢and remember, only ONE controller
can be the master). Refer to Section (TBeWP-8xx7, WR5xx7, XP-8xx7-Atom-CE6, XR8xx7-CES,
VP-25W7/23W7 doesih support Fbus, it only support Efjiplease refer to Section 7.5)

The following Fbus function blocks can be used in a LD program to exchange data across an Fbus
network.

Fbus b r read one boolean package.
Fbus_ b w write one boolean package.

Fbus n r  read one integer package.
Fbus_n_w write one integer package.

Fbus_f r read one REAL package
Fbus f w  write one REAL package

(The Integer package ad REAL package use the same memory. Please DO NOT use the
same package No. as Integer package and also as REAL package at the same. idn¢he
local fault No. 116 may happelRlease refer to Chapter 10.6)

The below block is to get the communication ststus of each Boolean & Integer Package.

Fbus sts Get ststus of each Package.

Fbus Function #1: "Fbus_b_r"

The "Fbus_b_r" function reads one Boolean package from the Fbus network. In the example below the
"Fbus_b_r"function has a Boolean package ID address of "1". The "A1" output contains the value of the
first Boolean of the package No. of 1, the "A2" autpontains the value of the second Boolean of the
package No. of 1, and the "A3" output contains the value of the third Boolean of the package No. of 1.
The other outputs follow the same format to where the "A8" output contains the value of the eighth
Boolean of the package No. of 1.

Please do not add any
condition on the left of the/v
Fbus_xxx block.

Package Noshould be a
constant value not a variable
value.
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Fbus Function #2: "Fbus_b_w"

The "Fbus_b_w" function writes one Boolean package on the Fbus network. In the example below the
"Fbus_b_w" function has a Boolean package ID address of "255", the "C1" input writes a vh&ie to

first Boolean of the package No. of 255, the "C2" input writes a value of the second Boolean of the
package No. of 255, and the "C3" input writes a value of the third Boolean of the package No. of 255.
The other inputs follow the same format to whitiee"C8" input writes a value of the eighth Boolean of
the package No. of 255.

condition on the left of the
Fbus_xxx block.

Please do not add any / \

Fbus_b_ w always
returns TRUE

Package Noshould be
aconstant value not a variable
value.

Fbus Function #3: "Fbus_n_r"

The "Fbus_n_r" function reads one integer package from the Fbus network. In the example below the
"Fbus_n_r"function has an Integer packdgeddress of "5". The "D1" output contains the value of the
first integer of the package No. of 5, the "D2" output contains the value of the second integer of the
package No. of 5, and the "D3" output contains the value of the third integer of thegplckad 5. The

other outputs follow the same format to where the "D6" output contains the value of the sixth integer of
the package No. of 5.

Please do not add any
condition on the left of the /

Fbus_xxx block.

Package Noshould be aconstan
value not a variable value.
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Fbus Function #4: "Fbus_n_w"
The "Fbus_n_w" function writes one integer package to the Fbus networle bleltvexample the
"Fbus _n_w" function write variables AE10 t

0 t he
integer of the package of No. 1. AE30 to the tI

Please do not add any
condition on the left of the

Fbus_xxx block.

Fbus n_w
always returns
TRUE

Package Noshould be
aconstant value not a variable
value.
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7.4: An Fbus Data Exchange Example

Example Description

In this Fbis data exchange example there are th&e¥, I-7188EG/XGcontroller systems linked
together in an Fbus network. Hezontroller systems are named "SA (master controller system #1)",
"SB (slave controller system #2), and "SC (slave controller systg¢m #3

One of the digital input values from the SA controller (master system) needs to be shared with the SB and
SC (the slave systems) controllers across the Fbus network, and the name for this digital input value will
be called "ZZ".

The first task of tls example is to create &mput variable named ZZ on the SA controller system. Use
the "ISaGRAF Project” window to declare ZZ as an "input” variable, and then link the ZZ input variable
using the "ISaGRAF 1/0O Connections" window for the SA controlletesys

Next, you will need to declare a Booldaternal variable named ZZ for both the SB and SC controllers

(so they can exchange the ZZ value with the SA controller system). You must declare the ZZ variable as
an internal variable for the SB and SQittollers because there is only one real input variable (from the

SA controller) that is being exchanged, aitther the SB 08C has a real input variable named ZZ.

An additional requirement for this example is that an internal integer value named Ral\gbines
from the SB controller system needs to be shared with the SC controller system. To accomplish this
declare annternal integer variable named WW on both the SB and SC controller systems.

Example Prerequisites:
The SA controller system is the ibomaster controller and the SB and SC controllers are Fbus slave
controllers. Each of the controllers has their baud rates set to 19200.

ZZ SB
BA " Stave
Master Boolean package
number 1 WW

Integer package
22 number 1
Boolean package

number 1

ac
Slave
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Setting The SB and SC Controllers As Fbus Slaves:
You should use the "ISaGRAF I/O Connections" window toatedhe SB and SC controller systems as
Fbus slaves.

Setting The 8 Controllers As FbuMaster

Use the "ISaGRAF 1/0O Connections window to declare the SA controller system as the Fbus master
controller.

" connti;n

SARLE 3
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Additionally, enable the Boolean package the SA controllerTheBoolean packagean be
send/receivethroughthe Fbus networlonly when theBooleanpackage number i&o.

wn ISaGRAF - TEST - I/0 connection -10] x1
File Edit Tools Options Help

@ mRBR2n 40| FR| &

]D"-“P'_é'fc"‘"'ﬁo"‘ 5 |A| »l ref =102
oS, T pactage 1 2
To Enable Boolean |t package 33 64=0
Package Number 1 s, package_65_96 = 0
[4] wmm package 97 128 =0
mmn; package 129 160 =0
(& | mun| package 161 _192=0
| package_193_224=10
sl package 225 256 =0
(o | em fbus_m ]

[-] &= rate ne

@ = boo_pack | ne

[ = ana_pack ™ n ¢ +|

Also enable the integer package for the SA controller sySibmintegepackagecan be send/received
through the Fbsinetwork, only when the Integer package numb@tas

wn ISaGRAF - TEST - 10 connection : - 0] x|

File Edit Tools Options Help

2 BN ¢t FR &

“Double Click On =
!Fag:a;'e_i;z, And ||y e ret=103
Set The Value To "1" wmm{ " package 1 32 =1
fr_o.snamgma_rack ST Luubpatkage o8 Sl
Number 1 ‘e package_65_96 = 0
(] - | s package 97 128=0
(5| us; package 129 160 =0
(6 | mues) package_161_192 =0
| package 193 _224=10
el package 225 256 =0
(o | em fbus_m ]
[-] = rate na
[-] = boo_pack né
@ = ana_pack l’,\&n ¢ -]
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The ISaGRAF LD Project For The SA Controller:

Please do not add any
condition on the left of the
Fbus_xxx block. \4

Package Naoshould be
aconstant value not a
variable value.

/ \ Write boolean pack.
No.1 to the Fbus,

FBUS_B_W always return

/ TRUE

variable ZZ is included
at the first value.

Set he other norused
values in this package
to FALSE

The 1SaGRAF LD Project For The SB Controller:

/'

Pack. No.

Write integer package NQ
1 to Fbus. Variable WwW
is included .at ¥value.

Read boolean
package No. 1 to g¢
the first value to
internal boolean
variable ZZ

Fbus_n_w always return TRUE, the
2 blocks can link tgether.
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The ISaGRAF LD Project For The SC Controller:

Read boolean
package No. 1 to get
the first value to
internal boolean
variable ZZ

\ Read Integer package No. 1 to ge
the first value to internal integer

variable WwW
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7.5: Programming The Ebus

Ebus is a softare mechanism which allows controllers to access data to each other through the ethernet
port. Ebus is only working on the local area. That means exchanging data through a gateway is no
possible.

1-8437/ 8837

| «— | Ethernet | «—

WP-8xx7 L) 1-7188EG

S

The k843780, I-883780 controllers support Ebusnce its driver version of 2.15 and th@l188EG
support Ebus since its driver version of 1.88d thee PAC-7186EG gPAC-5xx7,iP-8x47,WP-8xx7,
WP-5xx7, XP-8xx7-Atom-CE6, XR8xx7-CE6, andVP-25W7/23W7support Ebus

To obtain the new released driverdaupdate the 1/O library from:
http://www.icpdas.com/products/PAEBD00/isagralink.htm
Please refer to Section 1.2 for the software installation.

Important Note:

1. The max.boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since the
driver version as below:|-8xx7: 2.42 , |-7188EG: 1.32, |-7188XG: 1.29, iBxx7:1.01,
ePAC-7186EG: 1.01 ¢PAC-5xx7: 1.01vP-2117: 1.01

2. If the controller is W -8x47/8x46, WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6
(Dual network port), please conntect Ebus at theifiLAN2 0 port.

3. All Ebus Controllersé IP should be set in the sammdomain and their mask IP should be
255.255.255.0 . For emple, (192.168.1.3), (192.168.1.5), (192.168.1.20).

7.5.1: Basic Ebus Rules

The Ebus driver first creates a packet of eight Boolean values to form a "Boolean package", and then
creates a packef eight 32bit integers to form an "integer package”. Both of the "Boolean packages”
and "integer packages" can be distributed on the Ebus to allow the data to be exchanged from one
controller to another controlleY.ou can exchanged the real data ittt Reab & fiReal Inb function
(please refer to appendix A.4)

The basic Ebus rules are similiar as Fbus (refer to 7.1) as below.

RULE#1: Each Ebus network is identified with a nGr
exchangable with controller t hat are assigned with the same i

For example, there are 5 controllers located at the same local ethernet area, named Al, AAAB, A4,
A5 respectively. Al, A2 & A3 are assigned with Ebus: Group_No =1 while A4 & A5 are assigned with
Ebus: Goup_No = 2. Therefore, Al can access data from A2 & A3 however can not access data from A4
& A5.
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RULE #2: Each "Boolean package" in the same Ebus:Group_No must have an attached identification
number ranging from 1 tb28 This means that there is aximaum of 128"Boolean packages" that can
be exchanged across an Ebus:Group_No connection.

Each "Boolean package" contains 8 Boolean values, and these Boolean values can only have the value of
either "True" or "False"”. The Boolean values in the "Booleskg@ge” can be assigned and exchanged
with either "Internal”, "Input"”, or "Output" Boolean variables or Boolean constants.

RULE #3: Each "integer package" in the same Ebus:Group_No must have an attached identification
number ranging from 1 tH28 Thismeans that there is a maximuml@8"integer packages" that can
be exchanged across an Ebus:Group_No connection.

Each "integer package" contains eightt8Rinteger values. The integer values can range
from 12147483648 to 2147483647. The integer v&inghe "integer package" can be assigned and
exchanged with either "Internal”, "Input”, or "Output” integer variables or integer constants.

Rule #4: Each number assigned to a "Boolean package" or an "integer package" can only be written to
by one conwller system across the same Ebus:Group_No network.

Each controller CANNOTwrite the same identification number for either a "Boolean package" or an
"integer package" across the same Ebus:Group_No. WRITTING A PACKAGE IS NOT SHARED with
the other controlle across the same Ebus:Group_No network.

In this example, there are five controllers communicating through an Ebus:Group_No network, and the
controllers are named S1, S2, S3, S4 and S5 respectively. If the S1 controller attempts to write a
"Boolean paclge" with an ID of "1" and an "integer package" with an ID of "1" across the
Ebus:Group_No, the other four controllers CANNOT write either a "Boolean package" or an "integer
package" with the same number. However, the other controllers could write @dBalckage™ with

an ID of "3" and an "integer package with an ID of "2".

There is no limitation on how many controllers can read the same number package across the same
Ebus:Group_No network. Any of the S2, S3,a8dIS5 controllers can read the "Beah package" with
an ID of "1" and the "integer package" with an ID of "1" if desired.

Rule #5: ONLY ONE controller in the same Group_No can be configured as a Ebus "Master", all the
others controller in the same Group_No MUST be configured as a Elave™SI

The "master” controller sends commands for how data is to be exchanged across the same

Ebus:Group_No network. If you configure more than one controller as a "master", or configure none of
the controllers as a "master”, NO DATA CAN BE EXCHANGEDass the Ebus:Group_No network.
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7.5.2: Configuring the ISaGRAF PAC To Be A Ebus "Master" Or "Slave"

To begin configuringhe controller system as either a Ebus master or a slave, first open up the
"ISaGRAF I/O Connections" window and double click on & slomber higher than 7. The "Select
Board/Equipments" window will now open, click on "Equipments”, and then double click on the
"Ebus_s" selection to configure an Ebus slave, or double click on "Ebus_m" to configure an Ebus master.
RememberQNLY ONE contoller system can be the Ebus master, andGANNOT configure an

controller to be both a master and a slave.

If you config a controllerasan Ebusslave only one parameter needs tc
valid value is ranging from 1 to 10. Setdther value will become a default value , 1.

O
\

If you config a controller as an Ebus master t he parameter AGroup_ _NoO s
the salve. The valid value is ranging from 1 to 10. Set to other value will become a default value , 1.
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Configuring The Ebus Master Boolean Packages

To begin configuring the Ebus Master Boolean Packages, click on the "boo_pack" selection from the
"Ebus_m" I/O connection.

Only Package No. 1to 12
is available.

~

The parameter "package xxx_xxx" at "Ebus_m: boo_pack" indicates the "Boolean patkaber

which is allowed to be written to or read from across the Ebus network. The parameter value is given as
a 32bit integer inhexadecimal As an example, if the "package 1 32" is set to "FFFFFFFF" this will
enable all the packages from number humber 32 to be written to or read from across the Ebus

network. If the "package 1 32" is set to a value of "A", this will only enable the number 2 and number
4 Boolean packages to be written to or read from across the Ebus network. The more paakages th
enabled on a Ebus network the slower the communication efficiency wilViik.this in mind, always
remember to enable only the required number of packages that you need for your application so

you will have greater communication efficiency acrosthe Ebus network

Only Package No. 1to 12
Is available.
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The parameter "package xxx_xxx" at "Ebus_m: ana_pack" indicates the "integer package" number
which will be written to and read from on the Ebus network. The "Ebus_m: ana_pack" is used to read
and write 32bit integer values across the Ebus network. Each of the parameter values is expressed as
32-bit integer values ihexadecima) and the same configuration rules apply as those for the "Boolean
package".

Only Package No. 1to 12
is available.

7.5.3: Programming Ebus Packages

Before you can exchange any data across a Ebus netymrknust make sure that eamntrolleris

configured as either a Ebus master "ebus_m" or Ebus slave "elfasd sémember, only ONE
controller can be t he ma.sReferrto Setion 715.8Fe fellawmg EbEsh u s 1
function blocks can be used in a LD program to exchange data across an Ebus network.

Ebus b r read one boolean package.
Ebus b w write one boolean package.

Ebus n_r read one integer package.
Ebus_n_w write one integer package.

Ebus f r read one REAL package
Ebus f w  write one REAL package

(The Integer package and REAL package use the same memory. Please DO NOT use t
same package No. as Integer package andalas REAL package at the same tim@©r the
local fault No. 115 ray happenPlease refer to Chapter 10.6)

The below block is to get the communication ststus of each Boolean & Integer Package.

Ebus sts Get ststus of each Package.
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Chapter 8. Linking The Modbus RTU / ASCII Devices

Note: ICPDAS ISaGRAF controllers support Modbus Master ports in different port No. as below table.

(To use COMS5 to COM14 of th&/P-8xx7, VR-25W7/23W7 and®VinCon, please refer to AppendixdE
the NGetting Started Manualor visit below web site to download it.
http://www.icpdas.com/products/PAE8D00/getting_started _manual.hjm

The Ethernet port of the W8&x7, WP-5xx7, VP-25W7, VR23W7, XP-8xx7-Atom-CE6 and

XP-8xx7-CE6 can supgrt Modbus TCP Master, please refehttp://www.icpdas.com/fag/isagraf.htm

> FAQ-113

If you car@ connect the Modbus device properly, please refer to
http://www.icpdas.com/fag/isagraf.htnFAQ-075 for toubleshootindor specify theiDelat_Time)

iP-8xx7

(Table 1) MPAC-7186EG | -8xx7 WP-8xx7 XP-8xx7-CE6
[-7188EG/XG |.8437/883780 VP-25W7/23W7 | XP-8xx7-Atom-CE6
Max. Modbus
Master port Max. 2 pots Max. 2 ports Max. 10 ports Max.32 ports
COM1 COM1, COM2,COM3, |[COM2~ COMS33
COM2 COM3, COM4, |[COM5~COM14
. COM3 COM5
Possible
port No. (A30in X5xx or  |(f50 in (A5 ~ 1in (A6 ~ 33in
expansion board) |I-8142iW/8144iW|I-8143aW/8144W |(1-8142iW/8144iW
expansion boadd |expansiorboard |expansion board)
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8.1. Configuring The Controller To Be A ModbusMaster

To begin configuring anSaGRAFcontroller system to interface with a Modbus device, you must first

configure the ISaGRAF progm by linking théiMbusd or iMbus_asofunction to the ISaGRAF project.

"Mbus" means set it as Modbus RTU Master portfiMbus_as® means set it adModbus ASCII
Master port . First, en the "ISaGRAF I/O Connections" window and double click on a slot number
higher than 7 and the "Select Board/Equipments" window will open. From the "Library", click on the

"Equi pmen

tSII

choice, and

t hen

c | i (choosaMbug dse

for ASCII), and then click on the "OK" to complete thetaistion. For using multi-ports of Modbus
Master needsto link morefi Mb ua @Mbus_as® function and the fiport_noo parameter for
eachfunction must be different. (It depends on model number, like table in the former page

wm ISaGRAF - TEST - I/0 connet

=101 x|

File Edit Tools Options Help

@ pBR2N 48 FR &

E

l

T

The description of"Mbus"

Select board;/equipment B

bus7000: 1-7000 I0s on Com3 or COM4
fbus_m: < New > Set as Fieldbus Master
fbus_s: < New > Set as Fieldbus slave
i_8042: Isolated 16 CH.DI & 16 CH. DO
i_8054: Isolated 8 CH. DI & 8 CH. DO
i_8055: 8CH. DI &8 CH. DO

i_8063: Isolated 4 CH. DI & 4 CH. DD
i_87054: Isolated 8 CH. DI & 8 CH. DO
i_87055: 8CH. DI & 8 CH. DO
i_87063: Isolated 4 CH. DI & 4 CH. DO
master: Set as Fieldbus Master

mbus: Modbus master on COM3 or COM4
slave: Set as Fieldbus slave k
xana_io: Analog 1/0s for simulation

xboo_io: Boolean 1/0s for simulation
xmsg_io: Message |1/0s for simulation

X|
Cancel |
Note I

i~ Library -

" (" Boards

| (¢ Equipments

and AiMbus_as® Parameter.

" Mb 1

"port_no": It defines which COM port the Modbus devices will communicate with the controller. The
"port_no" parameter can be setl to 33 (please refer téiTable Din the former page)f
using multiple Modbus Master port e same time, iteeddo link morefi Mb ws 0
fiMbus_aso and thefiport_na parameter for each function must be different.

Delay time = port_no / 100;

Delay-time for sending the next Modbus frame, unit is ms, min. value is 1, max value is 1000 ms.
The Delay-time can be explained as "the time gap between two modbus commands" .

Some devices need larger detaye. However setting a larger delasne will slow downthe scan

rate of the Modbus communication.

Setting a value larger than 1000 will use vh&ie of 1000 ms
Default "Delay Time" is 100 ms if setting "port_no" < 100 .
For example, if setting "port_no" as 3, it uskeault delaytime value as 100 ms in COM3.
If setting "port_no" as 3206, it uses detaye 32 ms in COM6.

If setting "port_no'as 40005, it uses delkiyne 400 ms in COMS5.
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"baud": It defines what the communications baud rate setting will be. Gdned" can be set to 2400,
4800, 9600, 19200, 38400, 57600 or 115200 baud ratecoAdtollers on the same Modbus
MUST be set tolte same baud rate.

"char": The default value is 8 (it cérbe changed when usiiilylbusd). If usingfiMbus_aso, you can
set it as 7 or 8, and this value must be the same with the connected Modbus Slave device.

"parity ": It defines what the communicat®parity setting will be. Setting the "parity" parameter to a
value of "0" sets the parity to "none", a value of "1" sets the parity to even, and a value of "2"
sets the parity todd

"stop_bit":

"timeout":

Note:

It definesthe number of stop bits will be used in the Mad communications. If the
"stop_bit" parameter is set to "1", this equals 1 stop bit, and a value of "2" equals 2 stop bits.

It definesthe dlowed time to wait for response from remote device, urit@91s The
parameter is very important. The default value is 500 which means the Modbus device
must reply within 0.5 secondIf the response time of the connected Modbus RTU
device isslowly, please set larger fitimeouto value.) Setit aslarge value, it can
communicag with thedevice whichhas a slower response tinBat, when communication
fails, the controller will wait a long time to send the next Modbus Master command.
Recommend to set this value between 200 to 4000.

ol
Fil= Edit Tool: Option: Help
& 2RBen ¢80 X &
[0 ] ﬂ L
baud = 19200
mwn| char = 8
[4] mem| parity = 0
stop_hit = 1
[ & ] timeout = 500
[ o | em mbus
B = com_port na
<

When setting COML1 of the F8xx7, 1-7188EG ¢ PAC-7186EG, iR8xx7to be a Modbus master port,
please refer toeachiiGetting Startedo Manual to fiSetting COM1 As NoneModbus Porto to
disable COM1:Modbus RTU port.
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8.2. Programming A ModbusRTU Master

Before access the data from the Modbus devicenyast link thefiMbuso or iMbus_aso function.

Please refer to Section 8.1 for this procedtliren, you can acess the data between the ISaGRAF PAC
and other Modbus devices via Modbus prototbk following function blocks can be used to pass data
throughthe Modbus protocol in an LBr FBD program.

NOTE: Only the WR8xx7, WP-5xx7,VP-25W7/23W7 XP-8xx7-Atom-CEG XP-8xx7-CE6 supprt the
Mbus24R, Mbus24R1, Mbus_XR, Mbus_XR1
(Refer tohttp://www.icpdas.confidqg/isagraf.htn> FAQ-101)

When theiCODE _0is Modbus function 3 or 4

1. Read max. 12 worglalue Mbus24R means 24 word) and the value of each v
is-32768 ~ +32767

2. Read maxsix 32bit integervalue(Mbus24R means 12 34t integer),
-2,147,483, 648 ~ + 2,147,483,64udsingiWD_LONGOto convert two word tg

Mbus_R o
MbUS24R one 32bit integer. _ _ ]
3. Read max. 6 REAlvalue (32bit float), usingfiWD_LONGO to convert two
word to one 32it integer, then us@iNT_REALOto convert it as 3bit floating
point valugMbus24R meansvelve32-bit floating point valugif the ACODE 0
is Modbus function 1 or 2.
4. Read max. 192 Boolean (Bit) value, usiiyD_Bit0 to convert one word to 16
Boolean valu§Mbus24R means 384 Boolean)
Mbus_R1 Same as Mbus_R but with oagtra setting Period.Unit is second, can be set as
Mbus24RL. 1~600.Read words or bits with a specified period time
Mbus XR Readmax. 120 worevalue or 60 integer(32bit) or 60 reas (32bit).

Mbus XR1 Refer tohttp://www.icpdas.com/fag/isagraf.ntmmFAQ-101

Read 8 woreralue ¢32768 ~ +32767) using Modbus function code 3
(It will ask eight Word for each Modbus corand. If the device ca support so

Mbus_N_R manyfiwordo or it just support Modbus functiawode4, please instead to use
fiMbus_Rb.)
Mbus_NR1 Same as Mbus_N_R but with one extra seftifgriod.Unit is second, can be set |

1~600. Read 8 words with a specified period time

Read 8 bivalue using Modbus function code 1
MBUS B R | (It will ask eight bit for each Modbus command. If the deviceicsumpport so many
fbito or it just support Modbus functiacode?2, please instead to uskglbus_Rb.)

Same as Mbus_B_R but with one extra seftifRgriod.Unit is second, can be set
1~600. Read 8 bits with a specified period time

Write 1 ~ 12 word {32768 ~ +32767) to Modbus device.

Refer tohttp://www.icpdas.com/fag/isagraf.htmFAQ-144

1. Write max. 4 worévalue ¢32768 ~ +32767) using Modbus function code 6 or
WhenfiNUM_W0o =1, usingModbus function code.6
WheniNUM_Wo0 = -1, usingModbus function cod&6 to write one word.

MBUS_N_W WhenfiNUM_W0o = 2 ~ 4, usindModbus function cod&®6.

2. Write 1 ~ 2 integers (3Bit) to Modbusdevice. UsingiLONG_WDo block to
convert one 3:it integer to two word, and then put it ifiIBUS_N_W0.
Now, theAMBUS N_Wb must be set as 2 or 4.
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3. Write 1 ~ 2floating point valug32-bit) to Modbus deviceFirst, using
AREAL_INTOto convert one 3it floating point value to one 3ait integer, and
use thdilLONG_WDo block to convert it to two word , then put it into
AMBUS_N_WO. Now, thefiMBUS_N_Wo must be set as 2 or 4.

MBUS B W | WhenAiNUM_W0 =1, usingModbus function cods.

Write max. 4 bitvalue using Modbus function code 5 or. 15

WhenAiNUM_Wo = 2 ~ 4, usingModbus function codé5.

MBUS_WB Write max. 16 bivalue using Modbus function code 15

NOTE:

1.

The maximum number of each "Mbus_x_x" function blockthat with the same typecan be
used with one I8xx7, 1-8xx7-80,1-7188EG/XG, e PAC-7186EG,e PAC-5xx7,iP-8xx7, VP-2117
controller system is64.

The maximum number of each "Mbus_x_x" function block that with the same typecan be
usedfor one port of WP-8xx7,WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7 is 256
AMBUS ,MRMB US10,R MB l2&R i MB 128R10,i MB UR_ Randfi MB U BR10
are with the same type.

AMBUB Ro6andfi MB UB _R10 are with the same type.

AMBUB Woandfi MB U 8VB0 are with the same type.

A MB UIS Woandi Mus12Wb are with the same type.

Max. 128 Mbus_XRoor i Mbus_XR10 can be used in one WEBxx7, WP-5xx7, XP-8xx7-CE®,
XP-8xx7-Atom-CE6 and VP-25W?7. (It means that the amount ofi Mbus_XRo0 plus

A Mbus_ XR10 cand exceedl28)

Modbus Example Function# 1. "Mbus_b_r"

The following example the "Mlsu b_r" function block is readirgjbits from a slave Modbus device
with a NET ID address of 1, with the Modbus address starting frand Lising controllés COM3 port
In this example the results of "B1" contains the value of the Modbus address 1qUB®' #he value of
Modbus address 2, etc. "B5" equals the value of the Modbus addriéstegice is connected OK,
fiststlo will be TRUE.

SLAVE_ /1000 is théilCOM Pat No.o
SLAVE_ % 1000 is théNet-ID of deviced

Here 3001 means using COMS3, device ID=1
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Modbus Example Function# 2 "Mbus_b w"

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

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

SLAVE_ /1000 is théilCOM Port Noo
SLAVE_ % 1000 is théNetID of deviced

Here 2001 means using COM2, device ID=1

| f the AACTI ON_0 sof PRUE, it Wikcerpirae ta write this 881" snany times to

that Modbus device until it is reset to FALSE. If you just want to write one time, you can write a LD
program similar acdls itheddol droevd nggs drMmei mt er nal
If setfiactloto TRUE, the beloviMBUS_ B_Wo will write once and immediately res@dctl1o to

become False.
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To write Modbus command periodic, user can use bsiowarcode. (Here write once every 10 second)

2001

SLAVE_ /1000 is théiCOM Port Noo
SLAVE_ % 1000 is théNet-ID of deviced
Here 2001 means using COM2, device ID=1
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Modbus Example Function# 3. "Mbus_r 1"

Below example use Modbus function code=4, device NIBEF1 to read 8 word values starting at
devicas Modbus address No.=100 every second via conti@lléOM4. The first four Word values are
stored infiword1o to iWord4o variables. The fifth and sixth wonhlues areconverted to become a
REAL value stored ifiREAL 10 variable. The 7tlnd 8th word values are converted to become a long
integer value (3dit signed integer) stored it ONG10 variable.

SLAVE_ /1000 is théiCOM Port Nod
SLAVE_ % 1000 is théNetID of deviced
Here 4001 means using COM4, device ID=1

Modbus Example Function# 4. "Mbus_n_r"

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

through "A8" which equals the value of the Modbus address 8.

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

SLAVE_ /1000 is théilCOM Port Noo
SLAVE_ % 1000 is théNet-ID of deviced
Here 2002 means using COM2, device ID=2
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Modbus Example Function# 5 "Mbus_n_w"

Below example of the "Mbus_n_w" function block is writing three (3) words to a slave Modbus device
with a NET ID address of 1, and the Modbus address is starting from 1@4X)1 The "Mbus_n_w"
function will only write wren the "ACTION_" line is true. In this example when the "ACT1" line is True,
the value of Al will be written to the value of Modbus address 16#201 of that Modbus device, the value
of A2 will be written to the value of Modbus address 16#202, and A3 wilirtieen to the value of

Modbus address 16#203.

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

SLAVE_ /1000 is théiCOM Port Nod
SLAVE_ % 1000 is théNetID of deviced
Here 4001 means using COM4, device ID=1

I f the AACTI ON_0 i np uE, itvilleenpnse tavrite thdse"AlS thraughu"a3" o f
many times to that Modbus device until it is reset to FALSE. If you just want to write one time, you can
write a LD program sianibl as decil lae edolalso wilifngnt €l

settingfiactlo to TRUE, itwritesonly once.

More information about Modbus Master is at
www.icpdas.comi FAQT Softwarei ISaGRAFI FAQ 144, 113, 101, 096, 075, 04127 , 028 , 045.
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8.3: Linking The M -70001/O Modules

ICP DAS M-7000seriesl/O modules suppoitodbus R$485 RTUprotocol ThelSaGRAF PACcan
be configured aModbus RTU Masteto connect them.

For more informationrad demo program, please refer to Chagteand
http://www.icpdas.com/products/Remote IGADOO0/m7000_list.htm
(or http://www.icpdas.com/faqg/isagraf _c.htmFAQ-050)

Note EachRS485portfor ISaGRAF PACcan connect up t82 M-7000Modules For more connection,
it requires ERS-485 repeater {¥510).

8.4. Linking The EKAN -Modview LED Display

TheRS485port of EKAN-Modview LED displaysupportModbus RTUprotocol The ISaGRAF PAC
can be confjured as Modbus RTU Master connect with themand to controthe datayou want to
display.

For more information amd demo program, please refer to
www.icpdas.com FAQT Softwarei 1ISaGRAFI FAQO045 or
http://www.icpdas.com/products/HMl/led/ekan.htm

EKAN-NE122
W-8x37 18x47 | 93 mm ™ |
Modbus RTU protocol ' #126mm ——
RS-485 (2 wire)
i-7188EGIXG - i
gt 796.36 mm 3
EKAN-NE124

i-8437/8837
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Chapter 9. Commonly Used ISaGRAF Utilities

NOTE:

The F8xx7 is theabbreviatiorfor the F8417, 1843780, [-8817and|-883780 controlles.

The WP-8xx7 is theabbreviatiorfor the WR8147/8447/8847 and W&137/8437/8837 controllers.
The WP-5xx7 is theabbreviatiorfor the WR5147/51470D controllers.

The XR8xx7-CEB6 is theabbreviatiorfor the XR804-CE6/XP-8347-CE6/XP-8747CE6controlless.
The XR8xx7-Atom-CEB6 is theabbreviatiorfor the XR8147%Atom -CE6/XP-8347-Atom -CE6/
XP-874FAtom CE6controlles.

The iR8xx7 is theabbreviatiorfor the iR8447/iP-8847controlles.

The following chapter describes many useful features and utilities of the ISaGRABaNoin
programming environment. These features and utilities make programming an ISaGRAF project quick
and easy.

This chapter in no way contains all of the features and utilities available with the ISaGRAF Workbench
program. For more details and infortioa about all the features the ISaGRAF Workbench program has

to offer consult the "1 SaGRAF USERG6s GUIDE" mai
| SaGRAF wor kbench. lts file name iIis either Al S
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9.1. Creating An ISaGRAF Project Groups

A very useful feature of the ISaGRAF program is the ability to organize numerous programs into
"projects”. The "Creating Projects" feature assists an ISaGRAF programmer who must create and
maintain many different ISaGRAF programs for @iéfnt application projects.

If you want to delete an existing project group, simply use the Windows Explorer to locate the ISaGRAF
subdirectory you want to delete. An example of this is that if you wanted to delete the project just
created, use thé&indows Explorer and go to the\Sawinfactory directory, and then just delete the
"factory” subdirectory.
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