User’s Manual of I1ISaGRAFe PAC

By ICP DAS CO., LTD. & ICP DAS-USA , January 2002, All Rights Reserved

The "User’s Manual of ISaSGRAF PAC" is intended for integrators, programmers, and maintenance
personnel who will be installing and maintaining an 1ISaGRAF series controller system featuring the
ISaGRAF Workbench software program.

XP-8047-CE6 / XP-8046-CEG6 / XP-8347-CE6 / XP-8346-CE6 / XP-8747-CE6 / XP-8746-CE6 ,
XP-8147-Atom-CEG6 / XP-8146-Atom-CE6 / XP-8347-Atom -CE6 / XP-8346-Atom -CE6 /
XP-8747-Atom -CE6 / XP-8746-Atom -CEG6 ,

WP-8147 /| WP-8146 / WP-8447 [ WP-8446 /| WP-8847 / WP-8846 ,

WP-8137 / WP-8136 / WP-8437 / WP-8436 / WP-8837 / WP-8836 ,

WP-5147/ WP-5146/ WP-5147-OD/ WP-5146-0OD ,

VP-25W7 [ VP-25W6 / VP-23W7 / VP-23W6 ,

uPAC-5007/5107/5207/5307/5507 , WPAC-7186EG , I-7188EG , 1-7188XG , VP-2117,
iP-8447 / iP-8847 / iP-8417 / iP-8817 ,

1-8417/1-8817 / 1-8437-80 / 1-8837-80

ICP DAS CO., LTD. would like to congratulate you own your purchase of our ISaGRAF controllers.
The ease to integration of the controller system and the power of the IEC 61131-3 1ISaGRAF software
program combine to make a powerful, yet inexpensive industrial process control system.

Legal Liability

ICP DAS CO., LTD. assumes no liability for any and all damages that may be incurred by the user as a
consequence of this product. ICP DAS CO., LTD. reserves the right to change this manual at any time
without notice.

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

Trademark & Copyright Notice
The names of products are used for identification purposes only, and are the registered trademarks of

their respective owners or companies.
FAQ:

Please visit www.icpdas.com - “FAQ” - “Software” - “ISaGRAF” for Frequently Asked Question, or
visit http://www.icpdas.com/fag/isagraf.htm

Data Sheet :

Please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm (click “Data Sheet” icon)
or visit http://www.icpdas.com/products/PAC/i-8000/data%20sheet/data%20sheet.htm

Copyright January 2002, by ICP DAS CO., LTD. All Rights Reserved.
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11.3.10: Whmi_13: Recording 1-8017H ’s Ch.1 to Ch.4 voltage input in a user allocated RAM memory in the
WinCon-8xx7 . The sampling time is one record every 0.01 second. The record period is 1 to 10 minutes. Then

PC can download this record and display it as a trend curve diagram by M.S. EXcel. .......c.ccococvrvnennnne. 11-68

11.4: FREQUENTLY ASKED QUESTIONS ....uvviiteeitteeiteessteesteesseeaseesstesasessssssasessssssansessssssessesassseessesssssessssssssessssessssees 11-78
CHAPTER 12. SENDING EMALIL ...ttt ettt e e s ettt e e s et et e s s bt e e e s eab e e e s sabesesssbbeeesasbaneesaes 12-1
CHAPTER 13. REMOTELY DOWNLOAD VIA MODEM _LINK ..ot 13-1
T S 1 N (0] o 10 Lo [0 N TR 13-1
13.2: DOWNLOAD PROGRAM VIA MODEM _LINK ...uvviiiiiiiitiiiiiis ettt sieeestseasiaesstseastaeestseassaesstssssessstsessesssssssnsessssesansensnns 13-2
CHAPTER 14. SPOTLIGHT  SIMPLE HIMI ...ttt ettt st sat s s staa e s s eata e s s sbban e aaes 14-1
o N o ) W ] o I =NV = I PO 14-1
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CHAPTER 15. CREATING USER-DEFINED FUNCTIONS ..ot 15-1

15.1: CREATING FUNCTIONS INSIDE ONE PROJECT ....vvtuvireseesesesesnesenessesessasesessssesessasesessasesessasesessasessssssessssasessssasensssasens 15-1
15.2: CREATING FUNCTIONS IN THE ISAGRAF LIBRARY ....coiuiiiriireiiristeieseaseesessee s sse s snsses s snssessnenens 15-6
CHAPTER 16. LINKING MMICON ... .ottt 16-1
16.1: HARDWARE INSTALLATION ..o.ttttitiittitiestetese st sttt sttt et sb et sh b st e e s b s bt bbbt e e s e bt r b e bt et e e e e nnenr e 16-1
16.2: CREATE BACKGROUND PICTURE OF THE MMICON ..ottt 16-2
16.3: WRITING CONTROL PROGRAM ....c.utuitieneareneessesessssesenesseseseasesensssesessasesessssesessasesessasesensasesessasesssasessssesessssasensssasens 16-2
CHAPTER 17. SMS: SHORT MESSAGE SERVICE ........cocoiiiiiieitnieene s 17-1
17.1: HARDWARE INSTALLATION ..c.ttttitiiteitieteetere st sse skttt se bbbttt ss b s bt bbbt e et e bt h e b e bt et e e e e nnenr e 17-1
17.2: A SIMIS DEMO EXAMPLE ........ceututitettiateteeaseseseasesesease st ses e s st e s st e bt n e b st e bRt e e bt e R s e bt m bt b et nen et nen e 17-2
CHAPTER 18. IMIOTION Lt b R Rt R bt r et n ket r et n et 18-1
18.1: INSTALL MOTION DRIVER ... .eittittitisteatiestetete st s ste st e sea st ese s e b s b bt beest e s e st b e e b e e b b e bt e s e e s e e s n e bt s bt bbb e e e e e nnenr e 18-1
18.2: INTRODUCTION ...ttt ittt sh sttt bbbt bbb bbb bbb e R bbb e b s b e b e b e bbb et ne e sb b 18-3
18.2.1: SyStem BIOCK DIAQIAM ......ccuiiiiiie ettt e sttt et et e et e e tessaesneesseesteenseanseenseansesneenreens 18-3
R B 1 Y AN = Tod 1 o] [0 | USSR 18-3
18,3 HARDWARE ...ttt bbbt b b E e e b b e bbb bR R R e bbb bbb 18-5
18.3.1: 1-8000 hardwWare @0OIESS. .......c.vevirerreiireir ettt r e r e r e r et r e r et r e nr e 18-5
18.3.2: LED INOUCALON .......veeeieireieeiiite ettt r ettt r et n et r et nr et nn e 18-6
18.3.3: Hardware CONFIGUIALION . .......c..eiiiiieiite ettt bbbt b bbbt st e et 18-6
18.3.4: Pin assignment 0f CONNECTOT CN2 ..ottt bttt 18-9
18.4: SOFTWARE ... .cttittitiateite ettt ettt sb st s et e bbbt bt eh e b s e b e e Rt AR e 4 h e b e s e e s et E Rt AR e R £ e R e e b s e s e e s bt nb e b b e e be e e renennenns 18-13
I/O connection: 18-13
SEEING COMMEANUS ...ttt bbb bbbt bbb b e bt b e e bt e b b e bt e b b e bt b e e ettt b bt et n e 18-14
M_regist REGISIEN ONE 1-809L ...ttt ettt b et b ettt sb et 18-14
M_r_sys RESEE @Il SELLING ... ecuviieieiieste et e et e et e s e s e e steesteesteebeenbeaneesreenreens 18-15
M_s var Set MOLION SYSLEM PAFAMELETS ......eivveiieeiieeiie ettt ste e sre e ste e te e b e s b e sreesteesteeaeereesnees 18-16
M_s_dir Define outpUt dir€CtionN OF @XES.......iiiiiie ettt re e esreenre e 18-17
M_s_mode SEL OULPUL MOE ...ttt et et e e te et esraesteesteesreenbeenbeenbesreesreens 18-17
M_s_serv SEESEIVO ONJOFF ...ttt ettt e st e st e e s te e te et e eabeateestaesteesteesaennees 18-18
M_s nc IS0 A N T R X PSSR 18-18
SEOP COMIMEANGS: ...ttt ettt et b et bt bt h e b e bt eb e b e bt bt e e bt e b e b e bt e b b e b e eb e b e bt e bt e bt e b et e bt ebe b e bt et n e 18-19
M_stpx SEOP X AXES vttt ettt bbb bbb bbb bbb 18-19
M_stpy SEOP Y BXIS ottt bbb bbbttt e 18-19
M_stpall SEOP X LY BXES ..ttt et 18-19
SIMPIE MOLION COMMANGS: ...ttt et bbbt b e bt bt b e bbbt bt et b b et be e be b 18-20
M _Isporg LOW Speed MOVE T0 ORG .......ooiiiiiiie ettt et te et te e ste e steebesneesnsesneenreens 18-20
M_hsporg High speed mMOVE t0 ORG........ocuiiiie ettt s sre b e neesneesneenreens 18-20
M_Isppmv LOW SPEEU PUISE IMOVE ...ttt ettt st te e steenbeebeenseentesreesreens 18-21
M_hsppmv High SPEed PUISE MOVE ...ttt et be e 18-21
M_nsppmv NOIMal SPEEA PUISE MOVE.......oeiiiitiiieiieie ettt bbbt sa bbbt nee b e 18-22
M_Ispmv LOW SPEEA IMOVE ...ttt bbbttt bt bbbt e et sb e s bt b e eb e e e et e naesbe e 18-22
M_hspmv High SPEEA MOVE ...ttt ettt b ettt eb e bbb 18-23
M_cspmv Change SPEEU IMOVE .......cuiuiiiiiiiieiiiieet ettt bbbttt 18-23
M_slwdn SIOW AOWN 10 TOW SPEEU ...t 18-24
M_slwstp SIOW AOWN 10 SEOP 1.ttt bbbt b ettt ee e 18-24
INLErPOIALION COMIMENGS: ......viiiiiitiiete ittt ettt ettt b et b e bbb e sb et et sbeseebesee st ebeseeseebesbe e 18-25
M_intp Move a short diStance 0N X-Y PIANE .......c.oviiiiiiiieee bbb 18-25
M_intIn Move a long diStance 0N X-Y PIANE .....c.ooiiiiiiii e 18-26
M_intIn2 Move a long diStance 0N X-Y PIANE .....c.ooiiiiiiii e 18-27
M_intcl2 MOVE @ CIrCle 0N X-Y PIANE.....oeiii e et 18-28
M_intar2 MOVE @ arC 0N X-Y PIANE.....coiiiiie ettt et bbb e e e 18-29
M_intstp Test X-Y plane MOVING COMMANG........c.coiuiiiiiiiie ittt sbe e 18-30
[-B090 ENCOTUET COMIMEANGS: ...c.vveeeieeer ettt s et R Rt r et nen et nner e 18-31
M_r_enco Reset 1-8090°s encorder VAlte t0 0 .....civeieeiveieerieeiesiesie e stee e e srae e sreesseesreesaeeneesseesseesseens 18-31
CHAPTER 19. ETHERNET COMMUNICATION AND SECURITY ..oviiiiiiiiireennreeee e 19-1
19.1: ETHERNET SECURITY ..ouiiiiiiitiiteite ittt sttt st bbbt sh bbbt h b bbbt b et a e bbbt e e nn e an e nr s 19-1
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19.2: DELIVERING MESSAGE VIA UDP ..ottt bbb bbbt b e ne e n b 19-3

19.3: To SEND/ RECEIVE/ AUTO-REPORT DATAVIATCP/IP ..ottt ettt 19-5
CHAPTER 20. REDUNDANCY SOLUTIONS . ...ttt sttt b e s e s s s e s bbb e e e e e e s s s iaaaes 20-1
20.1: XP-8XXT-CEB REDUNDANT SYSTEM ..vuiiiiittiieiittiieiiiteteeiitteeesssteessssesessisssesssssssssssssssssssssssssssssssssssssssssssssssssssssssens 20-1
20.2: WP-8XX7 REDUNDANT SYSTEM....eiiiiituiieiittieeiitiieesitetessitteesssstesssssesssssessssasssssssssssssssssessssssssssssssssssssssssssssssssens 20-5
CHAPTER 21. CONNECTING M-7000 SERIES 1/O MODULES ........o ottt 21-1
21.1: USING DCON UTILITY TO DO INITIAL SETTING FOR M=7000 .......cciiiuiiiiiiriiec ettt s et e s sabae e enaee e 21-2
21.2: WRITTING PROGRAM TO CONNECT TO [-7000 MODULES......cciiitiieiitiieeiteee e eeitte e s ette e s svte e s ssstes s s sneeeassbaeessssaeeessnreas 21-6
CHAPTER 22. CONNECTING MODBUS TCP/IP HO oottt sttt st s 22-1
22.1: INDUCTION OF THE [-8KESB-IMTCP /O ...ttt sttt sttt e sat e s sab e s sab e s saba s sbbe s ssbessnbesans 22-1
22.2: PROGRAMMING TO CONTROL THE [-8KESB-IMTCP 1/O ....oeiiiiiiiciie ettt ettt sttt sttt ba s saae e 22-4
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23.1: INTRODUCTION OF THE FRNET IO ...ttt sttt sttt et e s s bt e e s s ebt e e e s st b e e s s ebbae e s saaeas 23-3
23.2: PROGRAMING THE FRNET IOttt ettt ettt sttt ettt e st e s st e e s s bt it e s s sab e e e s sabb e e s sbtae e s sareas 23-5
23.3: USING "FR_B_A" FUNCTION TO REDUCE THE PROGRAM SIZE ......uviiiuiiiiieiiiesiiesiiessieesnessinasssesssseesssesssessnessns 23-8
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24.1: CNTROLLER SEND 1 REQUEST AND GET 1 REPLY FROM DEVICE ...uvviiiiiiiiiiitiriieeeeeiiiiiirieneesssssisissessssssssissssssssssssssnnes 24-2
24.2: CONTROLLER JUST WAIT DATA FROM THE REMOTE DEVICE......cccuttiiiiiiiiiiititieieeessssisirieseessssssssasssesssssssssssssssssssannns 24-3
24.3: REPORT DATA TO REMOTE DEVICE PERIODICALLY .....uttviiiiietiiiiittieteeessisiststessesssssisssssssessssssssssssssssssissssssssssssssssnns 24-4
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Reference Guide

English manual:
File Name: "user_manual_i_8xx7.pdf"
iIP-8xx7, 1-8000 & pPAC-7186, 1-7188 CD: \napdos\isagraf\8000\english_manu\
WP-8xx7 CD: \napdos\isagrafiwp-8xx7\english_manu\
WP-5xx7 CD: \napdos\isagraf\wp-5xx7\english_manu\
XP-8xx7-CE6 CD: \napdos\isagraf\xp-8xx7-ce6\english_manu\
VP-2xW7 CD: \napdos\isagraf\vp-25w7-23w7\english_manu\

Y 1SaGRAF 5;‘;“_[95@5']511']:
File Name: "chinese_user_manual_i_8xx7.pdf"
iP-8xx7, 1-8000 & uPAC-7186, I-7188 CD: \napdos\isagraf\8000\chinese_manu\
WP-8xx7 CD: \napdos\isagraf\wp-8xx7\chinese_manu\
WP-5xx7 CD: \napdos\isagraf\wp-5xx7\chinese_manu\
XP-8xx7-CE6 CD: \napdos\isagraf\xp-8xx7-ce6\chinese_manu\
VP-2xW7 CD: \napdos\isagraf\vp-25w7-23w7\ chinese_manu\

Soft-GRAF HMI : The XP-8xx7-Atom-CE6, XP-8xx7-CE6, WP-8xx7, VP-25W7, VP-23W7 and
WP-5xx7 support the Soft-GRAF software to create a colorful HMI application. Please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-146 and
http://www.icpdas.com/products/Software/Soft-GRAF/soft-graf.htm .

All ISaGRAF Getting Started Manual (User Manual):
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm (click “Manual” icon)

Resource on the Internet:
Newly updated ISaGRAF 10O libraries, drivers and manuals can be found at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm (click “Driver” or “Manual” icon)

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

FAQ:
Please visit www.icpdas.com - “FAQ” - “Software” - “ISaGRAF” for Frequently Asked Question,
or visit http://www.icpdas.com/products/PAC/i-8000/isagraf.ntm (click “FAQ” icon)
or visit http://www.icpdas.com/fag/isagraf.htm
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http://www.icpdas.com/
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Performance Comparison Table 1 of ISaGRAF PACs

Compared with 1-8417
Normal running N?‘;Tﬁ;iﬁi;d ISaGRAF Memory
code size | for runnin
SR Pl Speed point Ethernet | ;- itation programg
calculation (byteS) (byteS)
(Normal PLC .
scan-time) EEEMITE,
LX 800 About About 2 ports About
XP-8xx7-CE6 500 MHz 10~50 (times) | 10~50 (times) 10/100 2 MB 200~400
(3~15ms) (3~15 ms) Mbps MB
PXA270, About About 2 ports About
WP-8xx7 520 MHz 10~30 (times) | 10~30 (times) 10/100 1 MB 20~40 MB
or compatible (3~15 ms) (3~15 ms) Mbps
PXA270, About About 1 port
xg:ggw; 520 MHz | 10~30 (times) | 10~30 (times) | 10/100 1 MB Zo’ffgll‘\tﬂB
or compatible (3~15ms) (3~15ms) Mbps
80186,80 About About 1 port About
VP-2117 MHz 4 (times) 0.8 (times) 10/100 64 KB 768 KB
or compatible (2~25 ms) (10~125 ms) Mbps
iP-8447 oo About
IP-8847 80186,80 About About Mbps 768 KB
iP-8417 MHz 4 (times) 0.8 (times) i
iP-8817 or compatible (2~25 ms) (10~125 ms)
1-8437-80 64 KB
1-8837-80 1 port About
80188 40 About About 10 Mbps >12KB
18417 MHz 1 (times) 0.2 (times)
1-8817 or compatible (5~100 ms) (25~500 ms) -
About
uPAC-5xx7 80186,80 About About 1 port 768 KB
MHz 4 (times) 0.8 (times) 10/100 About
UPAC-7186EG | or compatible (2~5 ms) (10~125 ms) Mbps 64 KB 640 KB
80188,40 About About
MHz 1 (times) 0.2 (times) Sﬁgolgé
1-7188XG or compatible (5~100 ms) (25~500 ms) -

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

XPAC, WINnPAC Series with iPAC:

oS WinCE MiniOS7
XP-8xx7-CE6 WP-8x37/WP-8x47 iP-8447
Model iP-8847
*1 *1 *1
Modbus TCP Master .
(Max. Connecting) Max. 100 devices -
Modbus RTU/ASCIH Master |____________._ (Perport)y __________|_____(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 [ X Sports | 2ports
COM Port (Max.) ~ *2 COM1 ~ 33 1~8 1or2/3
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 Exchange Ebus | Fbus, Ebus
Send E-mail (file attached)*6 Yes
Redundant Ethernet Port *7 Yes
Mbus24r & mbus24rl Yes
Function Block
Mbus_xr & Mbus_xrl Yes i
Function Block *8
Software Features (Require 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 I/0 Modules (Optional Accessories)
Support Ethernet I/O Yes i
(with 1-8KE4/E8-MTCP)
Support I-7K/87K'1/0 | _ Max. Connecting: 255 | | 64
(*Only support 1 COM Port) COM3or4 -| 20r3 2or3or4
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ViewPAC Series PAC:

oS WinCE MiniOS7

Model VP-25W7/VP-23W7 VP-2117
Modbus TCP Master :
(Max. Connecting) Max. 100 devices -
Modbus RTU/ASCII Master (Per port) (Total)
Function Block (Max.) T R e v
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" """ coOM2,35~8 | lor2i3
Modbus_TCP/IP Slave 39 5
Connections *3
Modbus Address Range 1~8191 1~ 4095
LCD Monitor TFT 5.77/3.5” STN
Touch Panel Yes/ - -
VVGA Resolution (Max.) 640x480/320x240 128x64
USB Port *4 1 -
Battery Backup SRAM  *5 512 KB
PAC to PAC Data Exchange Ebus | Fbus, Ebus
Send E-mail (file attached) *6 Yes
Redundant Ethernet Port *7 Yes | -
Mbus24r & mbus24rl Yes
Function Block
Mbus_xr & Mbus_xrl Yes ]
Function Block *8
Software Features (Require 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 I/0O Modules (Optional Accessories)
Support Ethernet 1/0 Yes i
(with 1-BKE4/E8-MTCP)
Support I-7K/87K 1/0 ____Max. Connecting:255 | 64
(*Only support 1 COM Port) COM 2or3
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1-8000, iIPAC Series with WInPAC:

oS MiniOS7 WinCE
1-8417/8817 | 1-8x37-80 | iP-8447 iP-8417 WP-8x37/
iP-8847 iP-8817 WP-8x47
Model x1 x1 x1 *1

Modbus TCP Master

(Max. Connecting) - Max. 100 devices

Modbus RTU/ASCII Master (Total) (Per Port)
Function Block (Max.) [~~~ "~ Y 128 | T osg
Modbus RTU/ASCIl Master | Zports | __ 10ports_
COM Port (Max.) *2 COM1,3,4,5 1~5 1~14
Modbus RTU Slave | 2ports | 5ports
COM Port (Max.) *2 COM 1,2 1,3 1or2/3 1~8
Modbus TCP/IP Slave

Connections *3 0 4 6 0 32
Modbus Address Range 1~ 4095 1~8191
VVGA Resolution (Max.) - 1024x768/800x600
USB Port *4 - 2/1

Battery Backup SRAM  *5 Optional | 512 KB

PAC to PAC Data Exchange Fbus Fbus, Ebus Fbus Ebus

Send E-mail (file attached) *6 - Yes - Yes
Redundant Ethernet Port *7 - Yes - Yes
Mbus24r & mbus24rl i Yes

Function Block

Mbus_xr & Mbus_xrl i i Yes
Function Block *8

Software Features (Require Optional Accessories)

Support FRnet I/O *9 - Yes

Support CAN/CANopen *10 - Yes

Support VW Sensor Yes

Support New i Yes

Redundant System  *11

Remote 1/0 Modules (Optional Accessories)

Support Ethernet 1/0

(with I-8KE4/E8-MTCP) - ves
Support I-7K/87K 1/0 Max. Connecting: 64 255
(*Only support 1 COM Port) "7~~~ COM3ord | 2or3ord | 20r3
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1-7188, nPAC Series PAC:

(N}

MiniOS7

Model

1-7188XG

I-7188EG pPAC-7186EG

pPAC-5xx7

Modbus RTU/ASCII Master
Function Block (Max.)

(Total)

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

COM1Y, 2,3

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

COM1 or 2/3

Modbus TCP/IP Slave
Connections 20

Modbus Address Range

1~ 4095

Battery Backup SRAM  *5

Optional

512K

PAC to PAC Data Exchange

Fbus

Fbus, Ebus

Send E-mail (file attached) *6

Yes

Mbus24r & mbus24rl
Function Block

Yes

Software Features (Require Optional Accessories)

Support FRnet I/0 *9

Yes

Support CAN/CANopen *10

Yes

Remote 1/0O Modules (Optional Accessories)

Support I-7K/87K 1/0
(*Only support 1 COM Port)

Max. Connecting: 64
COM 2or3

Annotations:

*1.

UPAC-5xX7 represents pPAC-5007/5107/5207/5307/5507.

I-8x37/1-8x37-80 represents the products of 1-8437/8837/8437-80/8837-80.
iIP-8xx7 represents the products of iP-8417/8817/8447/8847.

WP-8x37 represents the products of WP-8137/8437/8837.

WP-8x47 represents the products of WP-8147/8447/8847.

XP-8xx7-CE6 represents the products of XP-8047-CE6/8347-CE6/8747-CEG6

*2.

/8142/8144/ 81421 expansion modules ;
IP-8xx7's COM5~20 & VP-2117's COM5~16 resides at the 1-8112iW/ 1-8114W/ 1-8114iW/

1-8142iW/ 1-8144iW expansion modules;
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*3.

*4,

*5.

*6.

*7.

*8.

*9.

*10.

*11.

WP-8x47, WP-8x37 and VP-25W7/23W7°s COMS ~ 14 resides at the 1-8112iW/ 1-8114W/
1-8114iW/ 1-8142iW/ 1-8144iW expansion modules;

XP-8x47-CE6’s COMG6 ~ 33, resides at the 1-8112iW/ 1-8114W/ 1-8114iW/ 1-8142iW/ 1-8144iW
expansion modules;

[-7188/ uPAC-7186's COM3 ~ 8 resides at the X-board (X5xx) expansion boards.
UPAC-5xx7's COM3 ~ 8 resides at the XW-board (XW5xx) expansion boards.

The Ethernet communication of the XP-8xx7-CE6 is more efficient than WP-8xx7 and VP-2xW7.
It supports up to 64 Modbus TCP/IP connections.

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

If the controller is W-8347/8747 (two Ethernet ports), its OS image must update to the

version released on July, 1, 2008 to ensure the network communications is correct.

Please refer to www.icpdas.com > FAQ > Software > 1ISaGRAF > 095 for more information.

The USB port for the mouse device of the XP-8xx7-CE®6 is more efficient than the WP-8xx7 and
VP-2xW?7. The WP-8x37 supports 2 USB Port, the WP-8x47 supports 1 USB Port.

I-8x17/8x37-80 equip with S256/S512, uPAC-7186EG, I-7188EG/XG equip with X607 (128K) /
X608 (512K), can support up to 1024 retained variables. The data, date & time can also be stored in
it.

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

If the cable of one Ethernet port is broken or damaged, the PC/HMI can communicate with the other
Ethernet port by Modbus TCP/IP protocol.
(Please plug one 1-8135W in VP-25W7/23W?7 to enable the 2™ Ethernet port)

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

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

VP-2xW7 & VP-2117 support Max. 3 pcs. of 1-8172W (Max. ch.768 DI & 768 DO).

iP-8xx7 support Max. 4 pcs. of 1-8172W (Max. ch. 1024 DI & 1024 DO).

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

XP-8xx7-CE6, uPAC-5xx7, uPAC-7186EG, iP-8xx7, WP-8x47, WP-8x37, VP-25W7/23W7 and
W-8xx7 supports the 1-7530 (RS-232 to CAN converter) to connect to other CAN/CANopen
devices.

Only the XP-8xx7-CE6, WP-8x47, WP-8x37, VP-25W7/23W7 and W-8x47 supports new
redundant system, the W-8x37 doesn't support it.
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How to select ISASGRAF PAC

Memory considerations:

1. The 1-8417, 1-8817, 1-8437-80, 1-8837-80 , 1-7188EG, y PAC-7186EG, 1-7188XG, y PAC-5xx7,
VP-2117and iP-8447 / iP-8847 has memory limitation. The ISaGRAF code size can not exceeds 64K
bytes. (size of the “appli.x8m” file)

2. WP-8147, WP-8447, WP-8847, WP-5147, WP-5147-OD and VP-25W7, VP-23W?7 has code size
limitation of 1M bytes. The size is 16 times of the size of 1-8xx7, iPAC-8447/8847, u PAC-5xx7,
UPAC-7186EG & I-7188EG/XG (XP-8xx7-CE6, XP-8xx7-Atom-CE6: 2M byte).

CPU speed considerations:

The CPU of 1-8417/8817, I-7188EG and 1-7188XG is 80188 (40MHz) or compatible. It is a 16-bit 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 use WP-8xx7, WP-5xx7 or VP-25W7 / VP-23W7 or XP-8xx7-CEG6 or
XP-8xx7-Atom-CE6 or future advanced ISaGRAF controllers. The CPU is 32-bit and its speed is about
10 to 20 times compared with the 1-8xx7 & I-7188EG/XG, especially for floating point value
calculation.

The speed of 1-8437-80, 1-8837-80, iPAC-8447/8847, WPAC-5xx7 and uPAC-7186EG are about
4-times of the 1-8xx7 & 1-7188EG/XG.

Redundancy considerations:

XP-8xx7-CE6, XP-8xx7-Atom-CE6 and WP-8xx7 supports redundancy solution. Two controllers to be
one redundancy system. One is redundant Master, one is redndant slave. Master handles all inputs &
outputs of the remote RS-485 1/0O (I-7k & 1-87K) at run time. If master is dead, Slave will take over the
control of the remote 1/0. All Outputs should be configured as RS-485 remote 1/O. Inputs can locate at
slot 1 through 7 or configured as RS-485 remote 1/0. Redundant Change Over Time: <= 500 ms,
Synchronization: <= 75ms

Ethernet considerations:

1. The WP-8xx7, WP-5xx7, XP-8xx7-CE6 and iP-8447 / iP-8847s ethernet is 10/100M bps
(XP-8xx7-Atom -CE6 is 10/100M/1G bps) and dual ports.
All other current ISSGRAF controllers have only one Ethernet port. uPAC-7186EG and uPAC-5xx7
‘s Ethernet are 10/100M bps. 1-7188EG , 1-8437-80, 1-8837-80 are 10 Mbps.
All of above controllers support Modbus TCP/IP slave protocol.
I-7188XG, 1-8417/8817 and iP-8417 / iP-8817 don’t support Ethernet.

2. XP-8xx7-CE6, XP-8xx7-Atom -CE6, WP-8xx7, WP-5xx7 and VP-25W7 / VP-23W7, VP-2117,
UPAC-5xx7, WPAC-7186EG and iP-8447/8847 support sending email with one attached file and
sending / receiving user’s defined message (string) via UDP/IP or TCP/IP to PC or other devices,
however 1-8417/8817, I-7188EG, 1-8437-80/8837-80, iP-8417 / iP-8817 no supporting them.
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Windows CE Interface:

WP-8xx7, WP-5xx7, VP-25W7/23W7, XP-8xx7-Atom -CE6 and XP-8xx7-CE6 support the Windows
CE Interface (The VP-25W?7 has a Touch screen).

WP-8xx6, WP-5xx6, VP-25W6/23W6, XP-8xx6-Atom -CE6 and XP-8xx6-CE6 support the ISaGRAF
and InduSoft software (The VP-25W6 has a Touch screen)

Modbus RTU Slave ports:
WP-8xx7, WP-5xx7, VP-25W7, VP-23W?7 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

I-7188EG/XG, UPAC-7186EG, uPAC-5xx7, iP-8xx7, I-8xx7 and VP-2117 can 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 1-8xx7 is the abbreviation for the 1-8417, 1-8437-80, 1-8817 and 1-8837-80 controllers.

The WP-8xxX7 is the abbreviation for the WP-8147/8447/8847 and WP-8137/8437/8837 controllers.
The WP-5xx7 is the abbreviation for the WP-5147/5147-OD controllers.

The XP-8xx7-CE6 is the abbreviation for the XP-8047-CE6/ XP-8347-CE6/ XP-8747-CE6 controllers.
The XP-8xx7-Atom-CES6 is the abbreviation for the XP-8147-Atom -CE6/ XP-8347-Atom -CE6/
XP-8747-Atom CE6 controllers.

The iP-8xx7 is the abbreviation for the iP-8447/ iP-8847 controllers.

1.1: Installing The 1ISaGRAF Workbench Software Program

For the 1-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xx7, iP-8xx7, VP-2117, VP-25W7 | VP-23W7,
WP-8xx7, WP-5xx7, XP-8xx7-Atom -CE6 & XP-8xx7-CEG6 controller system and the ISSGRAF
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 programming the ISaGRAF PAC system with the ISaGRAF software program,
you must first install the ISSGRAF Workbench software program on a target PC.

Hardware Requirements

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

. A Hard Drive With At Least 128 MB Of Storage Space (Preferably Larger)

J At Least One RS-232 Serial Port

Software Requirements

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

. Windows 98, Windows 2000 or Windows XP

o Windows NT Version 3.51 or Windows NT Version 4.0

. Windows Vista or Windows 7 (refer to FAQ-117)

Steps To Installing The ISaGRAF Workbench Program

If your PC OS is Windows Vista or Windows 7 (32-bit), refer to 1.1.4.
If your PC OS is Windows 7 (64-bit), please refer to 1.1.5.

Insert the ISaGRAF Workbench CD into your CD-ROM

drive. If your computer does not have the auto-start Languece: [EEETNNINN =] | = |
feature active, use the Windows Explorer and go to the ' -
CD-ROM drive where the Workbench CD is installed, nstalk Eancel
then double-click on the "install.bat" file listed on the « 1SaGRAF Workbench

ISaGRAF CD. Select the language. Recommend to
use “English” because this manual
If the “install.bat" file is not found on your ISaGRAF | uses English version.

CD, then double-click on the "ISaGRAF.exe" file to ———

start the |nSta”at|0n pI’OCGSS. |5 aGRAF iz a trademark. of ICS TRIFLE= 15 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 ISSGRAF 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 Key-Pro)

You must install the hardware protection device (dongle) provided with the 1ISaGRAF software on your
computers parallel port to for the ISaGRAF program to achieve fully authorized functionality.
(ISaGRAF-32-E & 1SaGRAF-32-C DO NOT need dongle or USB Key-Pro.)

While using ISaGRAF and the dongle is plugged well, if the “Help” — “About” says “Maximum number
of IO variables: 327, it means ISaGRAF workbench cannot find the dongle well. Please reset your PC
and then check the “Help” — “About” again.

| 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

If it still displays “Maximum number of 1O variables: 327, the driver may not be installed well. Please do
the following steps.

Dongle Protection:
Please execute the ISaGRAF CD_ROM \Sentinel5382\setup.exe for ISaGRAF-80 or \Sentinel\setup.exe
for other ISaGRAF version and then reset the PC again.

USB Key-Pro Protection:

1. To make your PC recognize the 1ISaGRAF USB protection-key, please un-plug the USB
protection-key from your USB port first, then run “\Sentine\SSD5411-32bit.exe* in the ISaGRAF
3.55 CD-ROM (or later version) after you have installed the ISSGRAF. Then please reset your PC.

2. To run ISaGRAF Ver. 3.5x, please always plug the USB protection-key in the PC’s USB port.
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1.1.2 Important Notice For Windows 2000 users

When closing my ISaGRAF window on windows 2000, it holds. Why ? This problem usually happens
on the windows 2000. When you close some ISaGRAF windows by clicking on the “X”, it holds about

20 to 40 seconds (No response).

This “hold” behavior is caused by the “CTFMON.EXE” process.

We still don’t know the reason B Windows T PRIl s = o) |
yet. You may stop this process WRE WEOQ) W SRS
by click on the “Ctrl” & “Alt” & FEFTES Eiﬂ*zil e |
“Del”. at the same time to open EpE N FID | CFU | CFU BErE | coiEeesiE.. | -
e sz0 00 00000 2,044 K
the window Task Manager;,and WATAPSVC EXE ss0 00 0-00:0% 3T E
« NIZUM EXE 504 00 0:00:00 4316 K
then Stop CTFMONEXE as Ye oovs exe 656G oo 0-00:00 OS2 K
stk 606 00 0:00:00 3372 E
next page. SYMPROTTSVC.. 720 00 0:00:00 B.500 K
Winbdzmt. s00 00 0:00:06 20 K
If K swchostess 876 00 0:00:0% 9672 K
inetinfo. 904 03 0:00:00 9,658 K
you want to know more NISSERYV EXE 036 00 0:00:00 5.268 K
about the “CTFMON.EXE”, explorer.exe 1140 00 0:00:05 5,040 K
lease visit ([T 7 B T
p . HHE :LILL: SN e s
! e : oi-it 0,304
WWW.microsoft.com & search NAVAPW32 EXE 1444 00 0:00:00 A0 E
IMENADDAL e e 1462 ao 0:00:00 4,504 E
“CTFMON.EXE”. TP rmpt.ere 1504 00 0:00:00 1.672 K
ICOLite exe 1512 00 D:00:01 14,248 K =1
HEREOE O AAT anea 1837 nn (abninkinin} PED R
ﬁﬁﬁﬁig#iﬁiz !
[f2rRr: 3z [CPU R 19% [MEM £ 177888K [ 1279264K \,;‘
One Quick way to avoid the “hold” problem on windows 2000:
Projects P Ei N 2l x
You may create a short cut for the bbbl i 2
“ISaGRAF project manager. And then General Shortout | Security |
check on "run in separate memory - o
space™ option in the shortcut property. e
Target type: Application
T arget location: EXE
Target: C-MSAWINLERE MWWSPMI1ED T EXE

@ in separate memory space I Run as different user
~— o

Start in: IC:\IS.&WIN\exe

Shortcut key: lNone

Run: INormaI windows L_'

Comment: I

Find T arget... l Change Icon... I

| OK I Cancel I Aoply
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1.1.3 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\exe\isa.ini

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

[WS001]

NT=1

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

1.1.4 Important Notice for Windows Vista or Windows 7 (32-bit) Users
Before installing the ISSaGRAF, if your operating system is Windows Vista or Windows 7 (32-bit),
please change the User Account Control settings to avoid some of the setup restrictions.

How to disable “UAC” (User Account Control) ?

A The “UAC” (User Account Control) setting requires administrator-level permission.

1. From the “Start” menu, choose “Control Panel > User Accounts and Family Safety > User Accounts”,
then click “Change User Account Control settings” or “Turn User Account Control on or off”.

Control Panel Home

Manage your credentials

Create a password reset disk

Administrator
Password protected

Link online IDs

Manage your file encryption
certificates

Configure advanced user
profile propesties

Change my environment & 1
vanables

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

Windows Vista:
Uncheck the option — “Use User Account Control (UAC) to help you protect your computer” and then
click on “OK”.

=

@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 ] [ Cancel
Windows 7:
Move the slider down to “Never Notify” and then click on “OK”.
¥ EEESRSEHRTE =N =
EEEhEFrENEg
CEEECEITRNF L TEESHESBE TSR -
ETEEEREEHRTNERER
—ZE
- - BETHRRE  FEBNE
s EXEr=smESEERER |
- - o FEEWindowsETE
0 =205 DE=CEEERNESESTEER 3
AEBAZAMESEE Windows 7 85 - 1
-=- BEELEE -
FEE il
| BEE || &y

3. Reboot your computer to apply the change.
4. After rebooting, please refer to section 1.1 Installing the ISaGRAF.
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1.1.5 Important Notice for Windows 7 (64-bit) Users

If your operating system is Windows 7 (64-bit) Professional, Enterprise, or Ultimate, the ISSGRAF must
be installed under the XP Mode. Please do the following steps to install Virtual PC and XP Mode.

Installing the Virtual PC and XP Mode:

1. Download Windows Virtual PC and Windows XP Mode installers from the Windows Virtual PC
Web site (http://go.microsoft.com/fwlink/?LinkID=160479)

2. Double-click on "WindowsXPMode_nn-NN.exe” (where nn-NN is the locale, e.g. en-US) and
follow the instructions in the wizard to install Windows XP Mode.

3. Double-click on "Windows6.1-KB958559-x64.msu" to install Windows Virtual PC.

4. Reboot your computer.

5. After rebooting, click on "Star > All Programs > Windows Virtual PC” and then click Windows XP

Mode.

6. Follow the instructions in the wizard to complete Windows XP Mode Setup and Configuration.
Record the password that is provided during the Setup because it is required to log on to your virtual
machine.

7. Now, go back to section 2.1 to install the ISaGRAF.

1.1.6  Important Setting for Using Variable Arrays

Important setting for using variable arrays:

Please add two lines on the top of the c:\isawin\ese\isa.ini file to enable the usage of variable arrays.

[DEBUG]
Arrays=1

1.2: Installing The ICP DAS Utilities For ISaGRAF

The “ICP DAS Utilities For ISaGRAF” consists of 3 major items.

I/O library definition (For ISaGRAF PAC)
Modem_Link utility
Auto-scan 1/0O utility

The ISaGRAF Workbench software program must be installed before attempting to install the “ICP DAS
Utilities for ISaGRAF”. If you have not already installed the ISSGRAF Workbench program, please
refer to section 1.1 before continuing.

There is a CD-ROM supplied with each of the ISaGRAF controllers with the “ICP DAS Utilities for

ISaGRAF”. Please insert the CD-ROM into your CD-ROM drive. Then run “setup.exe” in the folder of
CD-ROM: \napdos\isagraf\ . Follow the steps to install it.
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i

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 “setup.exe” is not in your CD-ROM, please download “ICP DAS Utilities For ISaGRAF” from

http://www.icpdas.com/products/PAC/i-8000/isagraf.htm > Driver (on the right hand side)

1.3: Hardware Setting on ISaGRAF PAC

All the hardware setting on the ISaGRAF PAC, such as IP address, Net-1D, Modbus RTU slave port, pin
assignment of communication port, etc. Please refer to each ISSGRAF getting started manual which can
be found in the accompanying CD_ROM of the shipping box.

WP-8xx7 CD:\napdos\isagraf\wp-8xx7\english_manu\getting_started_wp-8xx7.pdf

WP-5xx7 CD:\napdos\isagraf\wp-5xx7\english_manu\wp-5xx7_manual.pdf

XP-8xx7-CE6 CD: \napdos\isagraf\xp-8xx7-ce6\english_manu\getting-started-xp-8xx7-ce6-english.pdf
VP-2xW7 CD: \napdos\isagrafivp-25w7-23w7\english_manu\getting-started-vp-2xW?7.pdf

iP-8xx7 CD: \napdos\isagraf\ip8000\english_manu\ipac-8x47_getting_started_english.zip
uPAC-7186EG, I-7188EG/XG CD:
\napdos\isagraf\7188eg\english_manu\718xegxg_getting_started_english.zip

VP-2117 CD: \napdos\isagrafivp2k\english_manu \vp-2117_getting_started_english.zip

or visit to http://www.icpdas.com/products/PAC/i-8000/isagraf.hntm and click “Manual  icon to download
the Manual.
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Chapter 2. Getting Started

NOTE:

The 1-8xx7 is the abbreviation for the 1-8417, 1-8437-80, 1-8817 and 1-8837-80 controllers.

The WP-8xx7 is the abbreviation for the WP-8147/8447/8847 and WP-8137/8437/8837 controllers.
The WP-5xx7 is the abbreviation for the WP-5147/5147-OD controllers.

The XP-8xx7-CE6 is the abbreviation for the XP-8047-CE6/ XP-8347-CE6/ XP-8747-CE6 controllers.
The XP-8xx7-Atom-CES6 is the abbreviation for the XP-8147-Atom -CE6/ XP-8347-Atom -CE6/
XP-8747-Atom CE6 controllers.

The iP-8xx7 is the abbreviation for the iP-8447/ iP-8847 controllers.

2.1: A Simple Ladder Logic (LD) Program

For more extensive information regarding all of the capabilities of the ISaGRAF programming system,
please refer to Appendix E: “Language Reference” of this manual or the “ISaGRAF USER’S
GUIDE” manual which can be found from the CD_ROM of the ISaGRAF workbench. Its file name is
either “ISaGRAF.pdf” or “ISaGRAF.doc”.

Ladder Logic Basics

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

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

A Simple Ladder Example Program

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

We will create one another Structured Text (hence forth referred as “ST”’) program to indicate the first
PLC scan cycle. That means in this example 1ISaGRAF project, we have two programs inside it. One is
written in LD and the other is written in ST.

The example project name is “simpleLD”. The name of the LD program of this example project is
“LD1” and “end_init” is the name of the ST program.

Project name
“simpleLD”

‘
V45 - BIMPLELD - Programs
oolz Debng  Opton:  Help

lln% /I,&-@J.Li%xlﬂﬁumml @ % |

Encd: Wet 1=t soan cycle finished

Begin: LD (Ladder Diagram)
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Variables Used In The Example LD Program:

Name Type Attribute |Description
INIT Boolean |Internal |Initial value at “TRUE”. TRUE means 1% scan cycle
M3 Boolean |Internal |Indicate a pulse is generated or not.
OouT01 Boolean |Output  |Output 1
OuUT02 Boolean |Output  |Output 2
OuUTO03 Boolean |Output  |Output 3
T1 Timer Internal |Time Period of blinking, initial 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 “LD1” Outline:

INIT TOF BLIMK oLuTo
A I Q RLIN 1
oLTo2
T#14551PT ETH Ty CLE
ouTo3
BLIMK M3
F——RUN @ 0 1
T# Y CLE
ht 3
>
+
F——en eno i
pulse_Mo-int qHulse_Mo
g VALI10LED is only for I-8xx7 &
AL10LED / |-7188’EGD/XGD._ W-8xx7
F—————RUN_GQ_ i doesn’t support this block.
FALSEHFSH_
TH#OsAHCLE_
pulse_MovA |

ST program “end_init” Outline:

INIT := FALSE ;
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Process Operation Actions:

Ladder Logic Program “LD1” :

Blink Outputs 1, 2, & 3 with a period of “T1” in the first 15 seconds, “T1” has initial value equal to 1
second. Atfer these 15 seconds, Outputs 1, 2, & 3 will be turned OFF.

Generate a pulse output every 1 second to the internal boolean variable “M3”.

Plus integer variable “pulse No” by 1 every time when “M3” pulse is generated.

Display the value of “pulse No” to the 7-Seg leds of the 1-8xx7 or I-7188EG/XG controller.

ST Program “end_init” :
Set boolean variable “INIT” to FALSE at the end of the PLC scan cycle. So that “INIT” will be TRUE
only at the first scan cycle.

Description of block and some basic LD item:

TOF: To turn off a boolean however delay a time of “PT”.

“IN” is a boolean parameter, if falling from TRUE to FALSE. The timer ticks from 0 to “PT”.
“PT” is a timer parameter, it defines the delay time of output.

“Q” is the boolean output of this block. It will be turned OFF when “PT” is reached.

“ET” is the timer output of this block. (We don’t use it in this example)

A

TOF

|

=

i
I

BLINK: To blink a boolean with a period of “CYCLE”.
“RUN”is a boolean parameter, if it is TRUE, the boolean output “Q” will be blinking at period of the
timer parameter “CYCLE”.

BLINK RUN—! i .]_
—RUN al I :
o :

~oyelE ! ;
—i  CYCLE
VALI1O0LED: Display an interger value to the 7-Seg leds of the controller. “ALTOLED
Only for 1-8xx7, 1-7188EGD & I-7188XGD. Hrun_ a b
“RUN_"is a boolean parameter. TRUE to display.
“FSH_” is a boolean parameter. TRUE to blink the display. —|FsH-
“CLK ” is a timer parameter. It defines the blinking period. el
“VA 1 ”is the integer to display. -
o LI
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“N” coil: Coil with N type means it will be set to a pulse TRUE when the left status is just falling
from TRUE to FALSE.

Left status _| V—I—‘l'—

M coil . | |

—{(N}—

“Retrun”: To return from the excution if the left status is TRUE, that is, the reset LD rungs of the
program below this “return” will not excute when the left status is TRUE.

—

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

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

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

(5} Matrikon OPC

(=) MCSD Training

E Microangelo

@ Microcim

(= Micro-IDE

Microsoft .\MET Framework SDK
LE Microsoft Developer Network

Windows Update

Programs

Documents » Microsoft Office Tools
U= Microsoft Press

S ' Microsoft Visual Studio 6.0
(e 2 tpa s

eareh , @ Microsoft Web Publishing
Morpheus

Help =) MSDN HelpDesk Sample
[F ncat

Run...

(5 Metzero Internet
New Visio Drawing
U= Norton Antivirus Corporate Edition

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

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 ISaGRAF User's Group

Click on the "Select Project Group", and then click on "New Group", then type in the name for the new
user's group you wish to create, and last click on "OK".

_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 creates a new sub-directory
corresponding to the project group name in the "c:\isawin" sub-directory.

To get into the new project group, either double click on the new group name, or click on the new group
name (the name will be highlighted) to select the new project group and click on the "Select" button.
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2.1.1.2: Creating A New ISaGRAF Project

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

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.

[ demo_u4 ¥
m 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.

5ot - project Mansgement =

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

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 2-6



2.1.1.3: Declaring The 1ISaGRAF 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 click on the
"Boolean” tab to declare the Boolean variables that will be used in our example program.

- - -15aGRAF - SIMPLELD - Programs -0} x|

File Make Project Tools Debug Options Help

B HSE NE0 ¥Xik mb Ran|
Dictionary

R ISaGRAF - SIMPLELD - Global booleans -0 x|

File Edit Tools Options Help

| @ ofe cxmd L&)

_ Booleans llrrtgersJReals | Timers] Messages | FB instances | Defined words |

N

|

Double click on the colored area below the "Boolean” tab, and a "Boolean Variable™ window will open.
Enter in the name of the variable to be used in the project. For the purpose of this example program the
variable "Boolean Variable Name" is "INIT", and "Flag to indicate first scan cycle or not™ is added to the
"Comment Section". The next item that must be declared is what type of "Attribute” the variable will
possess. In this example program, INIT’s attribute will be an "Internal". Lastly, check on the “set to true
at init” since we need INIT has its initial value as TRUE when the project is just power up to run. Then
press the "Store™ button to save the Boolean variable that has been created.

SIMPLELD - Glabal boaoleans

File Edit Toolz Option: Help

| | & O0e|==<Bd|[x&

ImMtegerziReals | Timerz | Meszages | FB inztances | Defined words |

le Address: | |

omment: |Flag to indicate first scan cycle or not / |

—Abttnibutes ——————— = ﬁlﬁr/ |

ame: |"‘"T

Store w
= Internal False: | | \
£ Input Cancel |

 Twe: [ |
" Dutput — — Mext |
€ Constant ( Poetioue atini
N FPrevious |
\/ —_—
Extended |
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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.

E Tool: Options  Help

=1

Messages | FB instances | Defined words |
ent

| & O0@e|=xbB d

Booleans ]|ntegers.ﬂ 2l
e

~N—
—m e ——— ﬂ
_— o~
MIT (* Flag to indicate first zcan cycle or not *)
% [internal] (falze true) [=TRLE] )
—

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

Using the same method described above, declare 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.

E Tools Options  Help

| & e | —x<md|«al

Boolzans ]Imegers.ﬁeals | Timers | Messages | FB instances | Defined wwords |
Mame Attrib. Ay Comment

Flag to indicate first scan cyvele or not
W3 pulze

There are three outputs used in this example program named "OUTO01, 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 "Numbering"” from and "To" field (this example uses from 1 to 3). Enter the "Symbol"” name for the
output variables being declared, and lastly, set the attribute to "Output".
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RafRAF - SIMPLELD - ¢
File Edit Toolz Optong Help
| & |

| |l @ 00e|==m 4

Booleans | IntegersReals | Timers | Messages | FB instances | DefieaNmassdal
Maime Addr.  Commert GUEHEEe sdtion

Flag to indicate first scan oycle or not
W3 pulze

Cancel

— Symbol
(i (—
\/

— Attributes:

" Internal
" Constant

— Other:
I” Betain
Format: £ lInteqer " Real

LLength: I:I

When you click on the "OK" button, all three outputs will be immediately added to the "Global Boolean™
window. Lastly, click “Save” to save the settings.

% [Sa0RAF - SIMPLELD - Global booleans

File Edit Toolz Ophonz: Help
| & 00@|cxnd|<a

Booleans | IntegersReals Dnars | Messages | FB instances | Defined words |
7| Save Addr.  Comment

INIT [irternsl] [afa]uln] Flag to indicate first scan cycle or not -
M3 [irternsl] [afa]uln] h3 pulze
Qooo
ouToz2 [Coutput] naao
ouTo3 [cutpaut] D000
=
ouUTOq

0000 [output] (falze true)
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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 colored area and enter the Name as "T1", set the "Attributes" to "Internal”,
the "Initial Value" to "T#1s", then click on the "Store" button.

%y, [3a0RAF - BIMPLELD - Globel imers

Fil= Edit Tool: Ophons Help
[ | @ o e | <-=<B4<xa|

Booleans | IntegersReals  TiMer ]Messages | FB instances | Defined words |
Mame Attrib. clr miment

Timer Variahle

Name: |T1 ) | Network Address: | |

Comment: | |

N\
Initial value@s/) | Store | %
[ Retain LCancel

Hext |

File Edit Tool: OpHons Help Previous |
| |ﬂ|{:}|ﬁ9|‘§ué :';“ﬁ' Extended |

Booleans | IntegersPReals  TiMers ]Messages | FB instances | Defined words |
Matme Adttrik Ommiment

ributes

" Internal

" Constant

FRAF - SIMPLELD - Global timers

T1
0000 [internal] [:=t#1=]
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To declare the Integer (pulse_No) variable used in this example program, click on the "Integers/Reals"
tab in the setup screen. Double click on the colored area and enter the Name as "pulse_No", set the
"Attributes" to "Internal", the “Format” to “Integer”, and the "Initial Value" to "0", then click on the
"Store™ button.

LAF - BEIMPLELD

File Edit Toolz: Option: Help

B O06 —xB 4

Booleans InMtegersiReg
Mame

=1

Inte ger/Feal Variable

MName: @ | MNetwork Address: | |

\/
Comment: | |
Limit: | | Conversion: | [none] LI'
Store
& Internal |[standald] LI'
" Input " Real Cancel
" Dutput /\\ Mext |
T Constant Initial value@/) | -
™ Retain Previous |

AF - SIMPLELD - 3lobal integersfreals . J
File Edit Tool: Optonz Help

| | @00 @ =x=m L

Bao

& |

ances | Defined words |

nleans IntegersResls |Yimers | Messages | FB inst

pulse_Mo
@0000  [internal integer]

Once all of the variable characteristics have been properly setup, click on “save” and then click on "X" at
the top right of the setup window to close the variable dictionary for this example project.
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2.1.1.4: Creating The Example LD Program

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

will appear.

Enter the "Name" as "LD1" (the name of our example program), next, click on the "Language" scroll
button and select "Quick LD: Ladder Diagram”, and make sure the "Style™ is set to "Begin: Main
Program". You can add any desired text to the "Comment" section for the LD program, but it isn’t

required.

- -ISaGRAF - SIMPLELD - Programs

File Make Project Tools Debug Options Help

=101 x|

B HSE DEN ¥Xie ok RD%|
b

Create new program
x
Name: ([LD1 D=y o
Comment: |Example LD -I;logram o ] L
Language:] | Quick LD : Ladder Diagram *|
Style: I Begin: Main program L.“

Cancel |

[y

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

name.

-:-ISaGRAF - SIMPLELD - Programs

File Make Project Tools Debug Options Help

B ESE DD S ok e

=10l x|

Bedgin: [

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 appear. Click on
"Edit" from the main menu bar and then click on "Insert Rung" as shown below.

%i ISaGRAF - SIMPLELD:LD1 - Quick LD Program. =10 x]
File l—Edit Tools Options Help
Unido Chrl+-2 B B ’ Qa =i g |
F24  Cut ik P FEGl | > @ |
Copy Chr+C o~
Paste GEEY
Paste special
Delete Del
Set symbolftext [! Enter
Change coilfcontact type Space
Find
Replace
Find matching name Alt+F2 &
3 | Find matching coil Alt+FS LI_J
pos=  Copy drawing {metafile)

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

-0l x|

3i# ISaGRAF - SIMPLELD:LD1 - Quick LD Program
File Edit Tools Options Help

BE X H® <B4 B Qaai

F2: 3| P30k Fa: | FS(n | FEO FRUD FE LGl | P Fa@ |

IS
(+ =| Contact on the left |

Click on the "F7 (Block on the right)" icon and you will create a block on the right of the first input
contact.

=1

Ei# [3aGRAF - BIMPLELD:LD] - Quick LDV P

File Edit Toolz Optons: Help
B XE HS «<Bd B aa=i g

F2:d0 F3:HE Fd: G | FE:-(H | F&: {HE F7: 30 Fa: 150 | F3:—% tFd:m |

-
o b

|p|:us=1 N

"
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Click on "F7 (Block on the right)" icon again to create one another block on the right of the first block.

Ei# [3aGRAF - BIMPLELD:LD] - Quick LDV

File Edit Tools Optons: Help
RE X HS «wBd b Qasi gl

F2:dB F3HE Fd: Gl | FE:-(H | Fé: {HE F7:9HD) Fa: 150 | F8:—% tFdm |

"

I

|p|:us=3,1 |

Then you will get the window as below. Move the cursor to the Coil on the right. Then click on “F5
(Coil)” to add one coil just below the first coil. And then click on “F5 (Coil)” again to add the third coil.

EiE [SaGEAF - SIMPLELD LD - Quick LD Progzram

File Edit Tool: Options Help
& XA @S x«xBd e Qasi

Fa: 4B F3:9HE Fd: Gl | FE: -(E | FE:LHE FP: 93 Fa: g0 | F&: —% tF9: |

i Coil

e EEEN

|p|:|3=8,1 |

Then the window will look like below.

EiE [2aGREAF - SIMPLELD.LD] - Quick LD Program

File Edit Tool: Cphon:  Help
B XEPR @ «Bd B Qe

F2360 F3 0k FiGd | P50 | Fe0 FROD FR Gl | Fa— 9@ |

i j

pos=83
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Double click anywhere inside of the second block and the "Function Block™ assignment window appears.
Select the "BLINK" type 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.

g1330RAF - SIMPLELD LD - Quick LD Brogram
File Edit Tool: Options Help
P& XA HS <BL B0 Q=&

F2:dHE F3:IHE Fa G | FE: 1 | Fe: i FR:ded F2: Il | F3: =% fFO-am |

L :l

_F read long from array of F5xx? - 1] 4
LAWY werite long to array of 187
AR W R read shor from array of 1-8xx7

ARS W write short 1o array of |-5xxd _I Lancel
LS get ascii code

Fk | arc-sine Info
A TAMN arc-tangent

ANWERSGE running average

BIT WD tranzfer 16 hbit ta 1 word

blinkiricy =icrEl

(SLele] convett to boolean
CAaT concat messages
CEBSAMPLE G function block sample
CFSAMPLE

CHAR get character

ChaP camparator

COMARY_R write byte to COMI of 1827
COMARY W werite byte to COMS of 157
COMAY P werite integers 1o COM of 1-5xx7 57

Using the same procedure to assign the first block to “TOF” as below.

LAF - SIMPLELT:LD] - Quuick LD Prograom

File Edit Toolz Optons Help
B@ X2 P «<Bd B Q&=
F23El F300E Fé Gl | FS.0n | FEO0 FRID Fa gl | Fo.—% 179.@ |

) :l

BLINL
I 11 RUN @ C X

CYCLE

pos=31
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Now we are going to assign the associated variable & constant to each item. Double click on the first
contact, a “Select variable” screen appeared. First select the “Scope” to “(Global)” and the proper type to
“Boolean”. Then double click on “INIT” or you may use the keyboard to type “INIT”.

AF - SIMPLELD:LDI - Quick LD Program
Fie Edit Jook Options Help
DR XDR | HS | <DL B QR &

F2: 9B F3:9HE Fa: G | FE:{H | FE:{HE F7: 33 Fa: I | F3: =% tFamas |

L] :I

TOF BILIME
M Q RUM Q L2 |
ET ET CYClLE L( 7
Select variable _I
oz=11
p—dﬁﬂﬁ\“ﬁlnhal] L" Boolean LI
3 Boolea -
INIT / L{ Integer/Real \
\_/_ _ _ T.
Flag to indicate first scan cycle or mh Imer
Meszzage
Flag to indicate first gcan cycle or not Program
M3 M3 pulse C function bt
ouTol
ouTon2?
ouTD3

i [RaGRAF - BIMPLELD:LDI - Quick LD Frogram
File Edit Tool: Option: Help
D& X2 M «B L] &0 aa=i

F:dBE F3:9HE Fib: G | FE:4H | FE:{HE F7: 963 F&: Il | Fi: =6 #F3:T |

¢ -
TOF BLIMI
I Q RUMN C 3

PT ET CYCLE —

—

|pos=1 A |

Using the same procedure to assign OUTO1 thru. OUTO03 to the associated coil.

BiE [SaGRAF - SIMPLELDLDI - Quick LD P
File Edit Tools Ophons Help
DR XER HR <B4 pnlaasi g

F2:dEF F3:99F Fa: G ‘ FS:-H | FE:{HE FP:did Fa: 150 ‘ F9:—% 1Fa-a |

i :l

INIT TOF BLIME ouTM
N o RUN Q |
auTo2
PT __ET CYCLE

pos=8 3
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Now move your cursor to the left of the parameter “PT” of the “TOF” block. Double click on it, type
“T#15s” (it means 15 second), then press “OK”.

SRAF - SIMPLELD:LDI1 - Quick LD Program

File Edit Tools Option: Help
D@ XIRHS ([ <BL o QA= &S |

F2:9BIE F3: 963F Fe: Gl | F5: {h | FE: {HE FP: 363 Fa: 150 | Fa: —% tF3 |

e -
IMNIT ouTo

BLIMK
RLIM a

CyClLE —

pos=2 2

—— Scope: [(Global) = [&][E3][Boolean =
[T#1ss ) |
INIT Flag to indicate hrst scan cycle or not
3 M3 pulse
ouTol
ouTonz2
ouTon3

| oK I LCancel I

Do the same way to assign “T1” to the left of the parameter “CYCLE” of the “BLINK” block.

Fil= Edit Tool: Ophonz Help
D@ XD HS <xBd kb QASH| &

Fo: 3B F3dHE Fd: G ‘ FE:-{H | Fé:{HE F7: 30 Fa: gl | Fi: =3 1F3: |

&) :I
IMIT ouTo

TOF BLIMK
N o RUN @ £ i
ouToz
T#15951ET ET

wariahle

Wape: Lﬁlubal] = [2[=][@][E]| Timer =]

Boolean -
|T1 \ Integer/Real =

Message o

Program

C function i
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Now the window will look like below.

Ei# [RaGRAF - BIMPLELDCLD - Quick LD P

File Edit Toolz Opton: Help
DA XEA HS | <Bd | bn | qasi a)

F2: 9B F2:3HE Fib: gl | FS:-(H | Fé:{HE F7: 60 Fa: gl | F8: —& fF3.0m0 |

) :I
1T

TOF BLIMEK ouTM
I | I Q RUN £ |
QuTOZ2
T#155PT___ET T14CYCLE L
ouTO3

Bl

|p:u:us=9,5 |

To add a new LD rung, first move the cursor to the proper position below the first rung. Then click on
“Edit — Insert rung”

SaFRAF - SIMPLELD:LDI - Quick LD Program

File Edi Tool: Cphon: Help
RE XER B | <Bd o Qaail gl

F2:9HF F3:9HF Fé: G | Fo:{n | Fe: Dl F7:i0 Fae 5 | Fi:—% tF3-2> |

!
INIT TOF BLIMK QuTo1
I || IM o RUM G £ 2 |
ouToZ
T#as+PT _ ET TIHCYCLE
ouTo3

EiE [RaGEAF - SIMPLELD:LD] - Quick LD Program
Fils | Edit Tools Options Help

bos=05 N Undo CtltZz | | =& 17 | g @ =i | ey |

F2dl ot CHeE 1 Fe T | Fo: —% $FOm |
Copy Ctl+C

) B Eeste Crelaf
Easte specisl BLIMNK ouTo
Dele - Del 3—| RUM @ I
g i a0z

TI4CYCLE
ouTo3

Zet smbolitext
Change codfcontact type  Space

Find
H

Find matching pame Alt+E2
Find matching eoil AH+ES

Copy drawing (metafile)

|pc.?n = |
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We don’t need the contact in the new rung, move cursor to it, then click on “Cut”.

Ei# [3aGRAF - SIMPLELDLDI - Quick LD P

File Edit Toaolz Opton: Help
PE XER HS wEd kb Qa=il )|

F2: 9B F3:9HE Fd: Gl | FS:-(H | FE: Ty, [0 Fét Il | Fo:—& fF3.00 |

) :I
INIT ouTm

TOF BILIME
I | | I ] RLUM 2 £ i
ouTnz2
T#148s1ET ET Tyl E ok
QuTO3
"
O b []
|r:u:|s=1 = | \

Now click on “F6 (Block on the left)” , and then double click on inside the block to create a “BLINK”
block.

File Edit Toolz Option: Help
B Xl HS «<Bd i aQasi gl
F2:4BE F3HE Fd: G | FG: 4 H | Fe:LH| FredHd Fa: Il | Fa:—% 19 |
™ j
IMIT TOF BLIMK ouTo
A —--IN ] RLM 2 ok i
ouTnz2
T#15s14ET ET TI1eY e 02
QuT03
™
|p-:|s=1 = |
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Assign “T#1s” to the parameter of “CYCLE”, then we got the below window.

Ei# [SaGRAF - SIMPLELDLDL - Quick LD P

File Edit Tool: Options: Help

DA XEA HS | <Bd | bn | qasi a)
F2: 9B F2:3HE Fib: gl | F5: 4 H | FE:{HE F7: 96D Fa: Il | F9: —% tFa-m |
IMIT TOF BLIMK QUTO =]
1 2l RLUMN @ L} |
ouTnZ
T#15s4PT ET Ty eLE L}
ouTo;:
iy |
* "
BLIME
AN |
|p:n:|s=1 E |

Move the cursor to the right coil, then click on “Coil/contact type” some times to assign the type to “N”.

File Edit Tool: Optons Help

D@ XD HS <Bd Boylaa=il g
Fo: 9B Fa:9HE Fab: G | FE:H | F&:LHE F7:3} Fa: | S TETEaTE

"%

IMIT TOF BLIME ouTO1
e I ey |1 o RUM O o |
ouToZ
T#18sHET ET Ty CLE —
ouTo3
—
i
BLIMK
F——RUN @
T#H Y CLE
pos=4 5
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Double click on the “N” coil to assign “M3” to it.

Hig [SaGRAF - SIMPLELD:LD] - Quick LD P

File Edit Tool: Optons Help
PR X2 H® <B4 o Q=i

F2: 9B F2: 963 Fo: Gl | FE:H | FE:{HE FR:dE Fa:In0 | F8: —% fF9.qm |

¢ .
IMIT TOF BLIME ouUTOM
—— —IN [ RUM @ Lo |
ouUTOE
T#1554ET ETI TIHCYCLE —
ouTo2
—
"
BLIMK
——RUN @
T Y CLE
|p|:us=4,5 |

Now we are going to add another LD rung. Move the cursor to the below position of the second rung.

And click on “F9 (Return)”.

Ei# [BaGRAF - SIMPLELDCLD] - Quick LD P

File Edit Tools Option: Help
D& XER HS | <Bd| Bl Qa=i

s | =] |
Fo:dBE F3: 969 F: Gl | FE:-(H | Fé: {HE FR:ad Fa:lgl | Fo— tFacg |

IMIT TOF v QUTO =]
I 1| I o] {Return| ¢ £ i
ouTnZ2
REE | TIHCYCLE —
ouTo3
—
{* "
BLINK M3

——RUN @

T Y CLE

|p:n:|s=lil B |
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Move the cursor to “return” and then click on “F2 (Contact on the left)” to add a contact on the left.

i [RaGEAF - SIMPLELDLDI - Quick LD P

File Edit Tool: Ophons Help

DR XA HS <Bd 2o Q=i g
F2: 3 F3: Fa: Gl | FE:-{H | F&: L FP:aH} Fa: I | F3: =% 1F |
\ IMNIT TOF BLINK OUTO -
| Cortact on the lett —— |1 Q RUN  Q ‘3 I |
ouTo2
T#1951ET ETI Ty CLE L2
ouToz
"
BLINK M3
——RUN @ ) |
T#H s1CYCLE
"
|p|:|s=1 8 |

Then double click on the contact to assign “M3” to it. And change its type to “\”” (inverted contact).

Ei# [BaGRAF - SIMPLELDLD] - Quick LD P

File Edit Tool: Optons: Help

A XER HS «Bd (b aa=i gl
F2:90F F3: 99 Fd: Gl | FE:-H | FE: {HE Fr: 963 Fa: Ind | Coilicortact type
IMIT TOF BLIMK QUTO =]
N [ RUM @ L2 i
ouTo2
T#1551ET ETI T CLE L2
ouToz
"
BLINK M3
——RUN @ ) |
T sy CLE
"
! E\E =
|p|:|s=1 B |m13: b pulze
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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 look like the below.

IMIT TOF BLIMEK ouUTO
I 11 1§ Q RUM Q i
ouTozZ
T#19s4ET _ ETF TIHCYCLE
ouTo3
BLINK M3
F——FUN @ L 1
T# S CLE

———en eno |

pulse_koqini Hllze_Ma

o]

VALI10LED is only for I-8xx7,

10 7188EGD & 7188XGD. Not
available for Wincon-8xx7
& 10LED

F——RUN_Q_ i

FALSEAFSH_

T#0s{ CLK_

\pulse_Nn— W |

\/

Save this LD program and quit.
g [SaGRAF - BIMPLELDCLD] - Quack LD P
File Edit Tools Optionz Help
%iﬁx:l' WS w<Ed | B Qasi gl
m— Fa: Gl | FS:-(H | FE:{HE FR:H3 F:Tn | Fa:—% tFgHm |

" [

F——en enn |

F2: dEE

pulse_Moqind qoulse_ Mo

11ind

!

AL1OLEDS
—RUMN_0Q_

FALSE{FSH_

T#Os{CLK_ _I

pulse Mo |

|p03=9,1 g |
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2.1.1.6: Create The ST "end_init" Program

In this project we need an extra ST program to handle the “INIT” variable. Click on “Create new
program” in the “ ... - Programs” window to add a ST program. Given the Name as “end _init”
Comment as “Handle INIT variable”, Language as “ST: Structured Text” , & Style as “End: Main
program”. Then click on “OK”.

File M Prcqect Tools De Option:  Help
B HSD WEm =X mk 22s

Begin: et AW Pple | D Program
Create nevy program

Mew Program

Mame: end_init \ |
y
Begin: LD (Ladder Diadt  Comment: le |N|W |
Language | 5T : Structured g) LI'
Style: djrnd : Main pru@ Lll

| oK RI LCancel |

\

Now we have two programs inside this project.

2 IRaGRAF - BIMPLELD -

File: Make Project Tools Dehug Options  Help

HSX DENn | 2Xe mk 2z
Blein: \ [y LD1 Example LD Program
End. =TT fancie INT variabls

|End: end_init (Structured Text)

ISaGRAF will run these two programs one time in each PLC scan cycle. Programs in the “begin” area
will run first, then the “Sequential” area, and last the “End” area. An ISaGRAF cycle run in the way as
the below scheme.

Scan all inputs

AN
Process ‘begin’ area
ISaGRAF .
Cycle Process ‘Sequential” area
|
Process ‘End’ area
/

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

=2l [RaGRAF - SIMPLELD - Programs

File Make Project Tools Debwg Options Help
B HSE DEMD $ X M3 LD |

Begin: frety LD1 Example LD Program
Enidt: handle INIT varishle

s [33GRAF - SIMPLELDEND_INIT - #T p

File Edit Tool: Opfions Help

Q,|\x:l|u%|us|&»|ﬁ|

End:

Save
n 8T demo program / (* An ST demo program *)
if INIT=TRUE then
INIT := FALSE ; INIT := FALSE ;
end_if;

Since “INIT” is declared with an initial value “TRUE”, this ST program will let “INIT” set to “FALSE”
at the end of the first scan cycle. In other word, “INIT” will indicate this project is running in the first
scan cycle or not (TRUE: first scan cycle, FALSE: other cycles).
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2.1.2: Connecting The 1/O

The 1ISaGRAF Workbench software program is an open programming system. This allows the user to
create an 1ISaGRAF program that can operate a large number of different PLC controller systems. It is
the responsibility of the PLC hardware manufacturer to embed the ISaGRAF "driver" in their respective
controller for the ISSGRAF program to operate properly. The ICP DAS series ISaGRAF controllers have
the ISaGRAF driver embedded, creating a powerful and flexible industrial controller system.

Now that you have created the ISSGRAF example program, now you must connect the 1/0O to the
controller system. A useful feature of the ISaGRAF controller system is that you can run program we
have created WITHOUT having any 1/0 boards plugged into the controller system. The four
pushbuttons on the 1-8xx7, iP-8xx7 controller system can be used as four digital inputs, and the three left
LED’s above the control panel pushbuttons can be used as outputs.

=Tk
Fie Maks Project Took Debug Options Heb

h B DEE »Xi> M3 2 D%
W @t-m':'-‘rg[ Program l\g

= ISAGRAF - SIMPLELD - 1/0 connection o =10 x|

Al

|

() | =T

Edt Tocks Oplions Help
[+ b &

——

L oo

N [sz_- Move bord tp “Push4key” & “Show3Led” is only

[z m":;“"“‘ for the 1-8xx7 and iP-8xx7. If your

Ls ™ controller is other model number,
E Set channel prokection, . « .
= s charnel protection... you can also connect “Push4key” &

X “Show3Led” for simulation

705 8 CH Inotsted DI : however please mark them as

i_87053: 16 CH. Isolated DI P

{"87057: 16 CH._ Isolat Open Collector DO Cancel | virtual” board.

i_87064: 8 CH. Power Relay DO

i_87065 8 CH. SSR-AC DO Note

i_87066: 8 CH. SSR-DC DO

i 87068 8 CH. Rela

:'homﬂed: 3 indication LED on Bxx7 pdael Library

xaif; Simulate analog inpuls

xa08: Simulate analog outputs ~ Boards

45 S s el

L (4] an O s N
:-i& Simulate message nputs — £ 7
xmo8: Simulate message outpuls »

Click on the "1/0 Connection" icon as shown in the top picture and the "1/0 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 then "Set Board/Equipment” and then
the "1/0 Connection™ window will appear. This now associates the four control panel pushbuttons -
“pushdkey” as four digital inputs. (We don’t use it in this example program since there is no boolean
variable declared with “Input” attribution).
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IMPORTANT NOTICE:
1/0 Slots 0 through 7 are reserved for REAL 1/O boards that will be used in the ISaGRAF controller. You
can use slots 8 and above for additional functionality as illustrated by the example program.

To create the 1/O connections for the outputs, double click on the 10" slot, then click on the "Showa3led:
3 indication LED on 8xx7 panel" selection. This will now associate the three LED’s above the four
control panel pushbuttons as the three outputs for the example program. Your "1/0 Connection™ window
should now look like the screen below.

_[oix]
File Edit Tools Options Help K

&l maee st FRl & “Push4key” & “Show3Led” is only for the I-8xx7
- 2| v rer=10 and iP-8xx7. If your controller is other model

7 number, you can also connect “Push4key” &

[4] 4 “Show3Led” for simulation however please mark
[ = them as “virtual” board.

Connect I/0 channg

Channel: \ | Close |

@ IE pUSh4key T Free:

KO = showdled  no oxI0s

ouTo3
Connect k |

Free

Next |

Previous I

Remember to click on the "SAVE" icon to save the I/O connections that have been created for the
example program. And click on the “X” to exit the window.

wm [aGRAF - SIMPLELD - 14D connection H=] J
File Edit Tool: Optionz Help
e |

EE LI =] N\

i’ b ua| ref=10

o OUTO1
o oUTOZ
o OUTO3

LRI

[ 5 | = pushdkey n&
E[D = show3lled n+
-]

IMPORTANT NOTE:

All of the variables with Input and Output attribute MUST be connected through the 1/0 connection as
described above for any program to be successfully compiled. Only the Input and Output attributed
variables will appear in the "I/O Connections™ window. In this example we have only 3 boolean output
variables, they are OUT01, 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 the ISaGRAF controller
systems, it is the responsibility of the programmer to properly select the correct "Compiler Options".
You MUST select the "ISA86M: TIC Code For Intel" option as described below.

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 |

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

(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 compiler options, click on the "Make Application Code" icon to
compile the example LD project. If there is no compiler errors detected during the compilation process,
CONGRATULATIONS, you have successfully created our example LD program.

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

window.
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-.1SaGRAF - SIMPLELD - Programs 10| x|
File Make Project Tools Debug Options Help
B EHSE DED|¥Xi ok 2an]

ey —
wgn (i JROAR ‘“'""ﬁ’Make application code |

Code Generator ‘ x|

e No error detected. —
Begin:

Do you want to exit the Code Generator now ?

Continue |

2.1.4: Simulating The LD Project

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

At RAF - BIMPLELD - Programs
Fils  }dsks Pmject Tools Debug COptions  elp

B BT DB D% mE R |
Etegin: [# LD Cxampls LD Program
En: 122 TN Fancle T varishls

[End: end_init  (Structured Text)

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

In the "1ISaGRAF Debug Program™ window, double click on the "LD1" where the cursor below is
positioned. This will open up the ISaGRAF Quick LD Program window and you can see the LD
program you have created.

[SaGR : Close the “..Debugger”
File Control Tools Options Help window will exit the

LR Y. simulation.

i@ stmpleld
File Tools | Options Help e AF - SIMPLELD - Debug programs

9 v Color display File Project Tools Options Help
— N H B m

Hexadecimal values Begin: _W(HA

H: End: Z end_init fandle T variable
B A vanes on top -
L [ -
4 | | 2 |Elegin: LD1 (Ladder Diagram)
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Running The Simulation Program

When you double click on "LD1" in the "1ISaGRAF Debug Programs™ window, the follow window
should appear.

Fil: Edit Options Help

Fre
Trre
ai
b

INIT TOF BILINK QUTOT
I 11 Ir Q RUM @ J
T#15s T1 ouToz2
AT ETH w1 s LY CLE
ouTo3
Ll
BLINK b3
F———RUN @ o | . ;
T#ls Fil: Tools Option: Help
Aoy ClE q 10 -
pushdkey Ao
Ll i ™
W3 m @1 |[ooTo
— W @& 2 |[ouToz
- [ @ s |[ouTos
T | . .
—Jen en 1 - /LI
pulse_Mo | C@ LI_I _"l o
4 in1 o4
1
din? LI
|pDS=|:|,C| |

You can see outputs “OUTO1” thru. “OUTO03” will blink in the first 15 seconds. And the “pulse No”
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 “Timer” tab and then double click on “T1” to change the timer value
to “T#500ms” (this means 0.5 second). Then click on “Write”.

== [3a3RAF - SIMPLELD - Deln

File Pioject Tool: Optiong Helo

ER® m
Begir: [t
En:

: Fil=  Edit

Tonl: Optionz  Help

variable T1

P
Enter new value: @D |

Write ! Start | Stop | LCancel |
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2.1.5: Download & Debugging The Example LD Project

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

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

=2l [RaGRAF - BSIMPLELD - Programs

File Make Project Tool: Debuz Optons:  Help

|u%a§ﬁ|l:.m|$m¢|cum§a|3!§4\

Begin: [ I Example LD Program

Endk: end_init handle INIT varisble | Link setup |

|Elegin: LC1  (Ladder Diagram)

The "Target Slave Number™ is the Net-1D address for the 1-8xx7 controller as defined by the DIP Switch
settings outlined in Chapter 1, Section 1.3.1. The Net-1D DIP Switch is located in the bottom right
portion of the 1-8xx7 controller. If your 1-8xx7 controller is the first one, the Net-ID address should be
setto "1". The "Communication Port" is the serial port connection on your development PC, and this is
normally either COM1 or COM2. (The Net-ID setting for the 1-7188EG/XG, uPAC-7186EG,
UPAC-5xx7, iP-8xx7, WP-8xx7, WP-5xx7, VP-25W7/23W7, XP-8xx7-Atom-CE6 and XP-8xx7-CES,
please refer to their getting started manual)

Default Net-1D of the ISaGRAF PAC is 1.
PC-PLC link parsunsters If using the RS-232/RS-485 port to connect,

Target Slave Number: |ﬂ : | oK you can Choose COMl ~9'

If using Ethernet, you can choose “Ethernet”
and click “Setup” to fill out the Port number as
Setw “502” and the PAC IP (ex. 192.168.255.1).
‘ Note: The PC and PAC must in the same
network segament. (ex. PC = 192.168.255.15)

Communication pork: |CI:IH1

Control

Time out [seconds): 2

Retries: 1

Baudrate: 19200 oK ]
Parity: [ | Concel |
Format: |8 bits. 1 stop -
Flow control: none -
S 7
e ——————

The communication parameters for the target controller MUST be set to the same serial communication
parameters for the development PC. For I-8xx7, I-7188EG/XG controllers (serial port communications),
and the default parameters for COM1 (RS-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 port settings for the development PC. Depending on which
computer operating system you are using, you will need to make sure that the COM port can properly
communicate to the ISaGRAF controller system.

DOWNLOADING THE EXAMPLE PROJECT

Before you can download the project to the controller, you must first verify that your development 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.

== [RaGRAF - BIMPLELD - Programs

File Make Project Tool: Debug Ophons Help
|n%1§ﬁ|mmw|¥rx;¢|mﬁa|g\a|

Begin:
Enc: end_init handle INT variable Debug

|Elegin: LD (Ladder Diagram)

If a program is already 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 not established communications with each other.

The most common causes for this problem is either the serial port cable not being properly configured, or
the development PC’s serial port communications DO NOT match that of the controller system. You
may have to either change the serial port communication settings for the development PC or change the
"Serial Link Parameters™ in the ISSGRAF program.

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

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

stop that project before you can Nive=| > M or| @ fa @
download the example project. Click Noapolication

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

©, 15aGRAF - SIMPLELD - Debugge
ools Options Help

=10l x|

STARTING THE DOWNLOADING PROCESS

£ l:ncﬂnn

Dowwnload . P
From the "ISaGRAF Debugger" window NS Application stopped
click on the "Download" icon, then click x|
on "ISA86M: TIC Code For Intel" from ISASEM: 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 the ISaGRAF controller system. A progress bar will
appear in the "1ISaGRAF Debugger"” window showing the project downloading progress.

@ ISaGRAF - SIMPLELD - D
File Control Tools Options Help

@Hl= > A O A

=101 ]

86%

23:39:37 [0]: application stopped

When the example project has successfully completed the downloading process to the controller system

the following two windows will appear.

@ [EaGRAF - SIMPLELD - Debugzer

File Control Tool: Option: Help

@wis=|» |G| &P
allowed=0 current=4

18:15:09 [0]: application stopped

File Project Tool: Options Help

maximum=56 overflow=0

| m e
Begin: R BN Example LD Program
Enct: end_init handle INIT variable

Begin: LC1  (Ladder Diagram)

RUNNING THE EXAMPLE LD PROGRAM

You can observe the real time 1/0O status from several ISSGRAF windows while you are running the
example project. One of the windows is the "1/0 Connections" window, which shows each of the inputs
and outputs as assigned. Click on the "1/0 Connection” icon in the ISaGRAF Debugger window to open
the "1/0 Connections" screen. Another VERY helpful window you can open is the "Quick LD Program"
window. From this window you can observe the LD program being executed in real time.

=2 [RaGRAF - BSIMPLELD - Debug programs
File Project Tool: Options  Help

Bedin:

Enicl:

100 connection

handle IMIT variakle

Begin: LD (Ladder Diagram)
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In the window below, the OUTO1 thru. OUTO3 is blinking in the first 15 seconds. The "Quick LD
Program™ window shows the entire ladder logic program in REAL TIME and is an excellent diagnostic
tool for development and troubleshooting.

e 1S3 RAF - SIMPLELD - 14 conneetion
Fils Toolz Help
o] i’ Fon| reel 10
1] [ ] s OUTOT=TRUE
[z | [Zz | =@ OuUTo2=TRUE
& OUTDI=TRUE
[l
[
L7 ]
[

a | = pushdkey Lo
EFl = showiled s
[11 ] - |

e ISa3EAF - SIMPLELIVLID] - Cruiclk LI P g

Fil= Edit Options Help
B || 2 @ e B

I4r ToF HLIM I
A I e} LI e} <
T#1 6= T1 CITOE
T ET (R I e I = I
oLIToa
Uil |
LI b il
] RN =] o
T#1 =2
—HCyiCl E

Al I i _*ILI

|praz=00 |

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

PRACTICE, PRACTICE, PRACTICE!

Now that you have successfully created and ran your first ISSGRAF program with the 1ISaGRAF
controller system, you should practice creating more elaborate and powerful programs. Like any other
computer development environment, practice and experimentation is the key to understanding and
success, GOOD LUCK!
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2.2: A Simple Structured Text (ST) Program

A "Structured Text" program is a high-level 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 a graphical language such as LD or
FBD.

An ST program is comprised by a list of "ST Statements"”, and each "ST Statement” MUST end with a
semi-colon “;”. All characters inside between “(*”” and “*)” is comment.

Variables Used In The Example ST Project:

Name Type Attribute |Description
INIT Boolean [Internal |initial value at “TRUE”. TRUE means 1% scan cycle
K1 Boolean |Input The first pushbutton on the front panel of the 1-8xx7
K2 Boolean |Input The second pushbutton on the front panel of the 1-8xx7
M1 Boolean |Internal |Indicate pushbutton K1 is just pushed.
M2 Boolean |Internal |Indicate pushbutton 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 named “LD1”, The other two are ST
programs named respectively as “ST1” & “end_init”.

“IRadEAF - 8T EXAM - Programs

File Make Pmoject Tool: Debng

HSL DEN| B X mH 22|

Cption:  Help

Bieain) sy LD
5T1
End:

|End: end_int (Structured Text)

LD program “LD1” Outline:
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ST program “ST1” Outline:

(* 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 something when 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 (1 long integer contains 4 bytes) of Pos. 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 ;

ST program “end_init” Outline:

INIT := FALSE ;
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Process Operation Actions:

LD Program “LD1” :
Catch the rising edge status when pushbutton K1 is just pushed and save it into an internal boolean
variable “M1”
Catch the rising edge status when pushbutton K2 is just pushed and save it into an internal boolean
variable “M2”

ST Program “ST1” :
Open Com3 of the 1-8xx7 controller with 9600 baud rate, 8 char. size, no parity and 1 stop bit at the first
scan cycle.
Plus “COUNT” value by 1 every time when pushbutton K1 is pushed.
Plus “COUNT” value by 10 every time when pushbutton K2 is pushed.
Send “Count” value to a PC via Com3 of the 1-8xx7 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 frame, byte value = 3

ST Program “end_init” :
Set boolean variable “INIT” to FALSE at the end of the PLC scan cycle. So that “INIT” will be TRUE
only at the first scan cycle.

Function description:

“P” contact : Contact with P type means the right status will be set to a pulse TRUE when the contact is
just rising from FALSE to TRUE.

Contact m
Pk ]

Fight status
Comopen(PORT, BAUD, CHAR, PARI, STOP) : To open a Com port of the 1-8xx7 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 :  Dboolean 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 save to which array (1-6)
ADR : Integer save to which Pos. in this array (1-256)
DATA : Integer the integer value to save

Return :  Dboolean ok.: TRUE , fail: FALSE

ComWrite(PORT, DATA) : Write one byte to a Com port

Parameter
PORT : Integer 3:COM3 ,4:COM4, ..., 20:COM20
DATA : Integer the byte value (0 - 255) to write
Return :  Dboolean ok.: TRUE , fail: FALSE

ComAy NW(PORT, ARY_NO, NUM, POS) : Write an integer array to a Com port

Parameter
PORT  : Integer 3:COM3 ,4:COM4, ..., 20:COM20
ARY_NO : Integer the array No. to write (1-6)
NUM . Integer number of integers to write (0-256)
POS . Integer start position inside the array to write (1-256)
Return :  boolean ok.: TRUE , fail: FALSE
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The first step is to create a new project.
From the "ISaGRAF Project Management™ window click on the "Create New Project” icon and enter a
project name (ex."ST_Exam").

[ 15aGRAF - Project Management -0 x{

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 exaiil YampiE 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) _'_J
oot nenproect .>s|

Autho

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

Desci 10 configuration: Cancel I
I [none) _‘_’JI

Declaring The Example ST Variables as below content
Refer to Section 2.1.1.3. "Declaring The Variables™ for assistance.

Name Type Attribute |Description
INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1% scan cycle
K1 Boolean |Input The first pushbutton on the front panel of the I-8xx7
K2 Boolean |Input The second pushbutton on the front panel of the 1-8xx7
M1 Boolean |Internal |Indicate pushbutton K1 is just pushed.
M2 Boolean |Internal |Indicate pushbutton 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""

Creating a LD program “LD1” with the below content.
Refer to Section 2.1.1.4. and 2.1.1.5 for assistance.

K1 11

I 1P} > /
K2 M2

I L < /
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Follow the same steps as 2.1.1.6. to create a ST program “end_init” with the below content.

INIT := FALSE ;

Creating a ST program “ST1” with the below content.
Refer to Section 2.1.1.6. 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 something when 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 (1 long integer contains 4 bytes) of Pos. 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 ;

IMPORTANT NOTE
Each ST statement line MUST end with a semi-colon ;" as shown above. After entering in the above
example program remember to click on the "Save" icon to save the program, then click on "Exit".
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Use the similar procedure for the "Connecting 1/0" as detailed in Section 2.1.2

=2l [RaGRAF - 3T _EXAM - Programs

File Make Project Tool: Debug Options Help
B HSE LDEM % Xie Mt 22 %|

Biegin: feey LD
| 102 connection

Enid:

File Edit Tool: Option: Help

Begine =T1 [ ﬂ|%mm|ﬁ@|@7ﬁ|ﬁ|

[0] ilbﬂref='l'l
ERIGLS
[2] = K2
(3]
[4] [4] 4
(5]

ED = pushdkey n

(o]

=

Use the similar procedure for the "Compilling the project™ as detailed in Section 2.1.3

« = [BaGREAF - BT _EXAM - Programs
File | Make Project Tools Debug Options Help
Make application i¢||:|]]]]§<]|:l-’e¢=|
Begin  Yexify
Touch
End:
Application non ime Options

Compiler ophions

m

[=Te (1 =

File Make Project Tool: Debug Options Help
B | 0 DMI%&!¢|W§4|RE|
Begin @@ LD1

End: end_init

| Make application code |

Begin: =T1 (Structured Text)
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After compiling the example ST project click on the "Simulate" icon to observe the ST program running.

== [BaGRAF - BT _EXAM - Programs

File Make FProject Tools Debug Optons:  Help
B HSE DEM = X mH 225

Biedin: @ LD1
Simulate

Enct " end_init

|Elegin: ST1 (Structured Texd)

You may open the dictionary window to see the “COUNT” value. Click on “K1” or “K2”, you will see
the “COUNT” value is changed.

@ [BaGRAF- 8T _EXAM - Debugeer
File Control Tool: Options:  Help

SN Y3

- ‘I5aGRAF - §T_EXAM - Debug programs Fls Took

Fﬂ.E Prl:u]ect Tool: Options:  Help Cption:  Help

® | m |
Elegln feedy LD pushdkey

(== 5T1 %
Endi; end_init H:

B

4

[Fenine =T1 rotrictived Tewty
RAF- BT _EXAM - Global integ
File Edit Toolz Optonz: Help

| | o @|

Elnuleans Integers/feals ]Tlmers | Messages | FBinstances | Defined words |

COUMT
0000 [internal integer]

You can now download this example project to the 1-8xx7 controller system. Please follow 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 your RS-232 monitoring program 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 procedures by taking existing "Functions™ from the ISaGRAF library. The following
section details how to build a "Function Block Diagram™ program with ISaSGRAF.

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

Name Type Attribute  |Description
OUT1 Boolean  |Output High alarm
ouUT2 Boolean  |Output Low alarm
Al Integer Internal Simulate a temperature input, initial value is 0

FBD Program Outline:

[ A l }_\—INl ]

( 5000 —inz aF— OUT1 ]
L A1 ]_|—IN1 )

( 2000 F—ne of— OUT2 )

FBD Program Action:

If“A1” > 5000, output “OUT1” is "TRUE".
If“A1” <2000, output “OUT2” 1s "TRUE".
Other situation, output “OUT1” and “OUT2” are "FALSE"

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 "1SaGRAF Project Management™ window click on the "Create New Project” icon and enter the
name "FBD_Exam".

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 2-43




{3 15aGRAF - Project Management 2 =] P3|

File Edit Project Tools Options Help

l-lm-@li@[ﬁlﬁ GE[G R

B8 demo Tlmer control TP, TON, TOF (QLD) ii
[ Creste new project]) 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

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™ window 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 and selecte "FBD: Function Block Diagram™ in the "Language"
field. You can add a comment about your program, but it is not mandatory. Then click on the "OK"
button.

[ ISaGRAF - Project Management ' -0} x|
File Edit Project Tools Options Help

PEDEO & 0 =|BHomem | 7|

demo_ﬂl Timer control. TP, TON, TOF (QLD) i‘
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

Descrintion : Example Function Block Diaaram Program
ol =
File Make Project Tools Debug Options Help

B HST ONED 2 Xie m¥| 22% | l
New Program 3 _5’

by
Create nevy program [

Name: Main )= “-l |
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 an integer variable called "Al". Declaring variables for the FBD program is like
declaring variables for the LD program. Refer to Section 2.1.1.3 — "Declaring The Variables" to review
the variable declaration process.

Editing The FBD Program
To create and 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 a - IDL)S]

File Make Project Tools Debug Options Help

B HSY DE0 | BXi: ol a2y

Begin: Example FBD Program

Zi& ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program 1R -10f x|

File Edit Tools Options Help

DR XA S <Bd|aai g

Insert function hlock

*W‘W@vg = 13("}|g”& boolean AND :J

4 | A:J

pos=30,0 |

Move the cursor to approximately the middle of the "ISaGRAF FBD/LD Program" window and click the
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.

S ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program 3 P IDL{]

File Edit Tools Options Help

DR YO H® <B4 Qai g
ﬂﬂ[lﬁ_@@’\‘/ﬂﬁﬁ 13-{#3{:}-"& boolean AND ;]]
(]
=
&
Select function block F x|
greater than ﬂ 1] 4
T T . I Ll
greater or equal k e Cancel I -
hoolean OR

1 gain 2l
absolute value Info l

arc-cosine

Using the same procedure 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 VVariable™ icon as shown above, and then click on "Integer/Real" from the "ISaGRAF
Select Variable” window. This will cause the variable "Al1" to appear in the "ISaGRAF Select Variable™

to appear. Double click on the highlighted "Al Simulate Temperature Input" which will then place the
variable "A1" 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 process to add a second "A1", "OUT1" and "OUT2" variables. Lastly, add two constant
variables, "5000" and "2000", and place them below these two"Al1" 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 each of the variables (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.

%% ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program N -0l x|

File Edit Tools Options Help

ba X2 HR «xBd Qi &

il(}lk@@’\'}g’@il&:}ﬁml: less than ;]J
3 A

| Draw connection line I
( A1 =

( 5000 w2 o— OUT1 ]

[ A1 ]_\— <
( 2000 ) E— 11T opb——4 ouT2 )| 5
«| | _'[—‘

]pos=1 10 |

The top "Al" variable should connect to the "IN1" of the "> Greater Than" function block, the "5000"
constant to the "IN2" of the "> Greater Than" function block, the bottom "A1l1" 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 the "Q" 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 for connecting the 1/0 and compiling
the FBD example program. The "ISaGRAF 1/0 Connection™ window should look like the example
below.

an ISaGRAF - FBD_EXAM - 1/0 connection ' (=]

File Edit Tools Options Help

2 2BRen ¢l FR 8

ﬂ mf ref = 10

(1] & OUTI (* High Alarm *)
[4] o OUT2 (* Low Alarm *)
2]

[&]

D = show3led [ =~

%

~|
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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 "Simulate™ icon in the
"ISaGRAF Programs" window.

- - 15aGRAF - FBD_EXAM - Programs ) o ]

File Make Project Tools Debug Options Help

B HSEDEN B Xie mH 23|
Begin: ‘zm Example FBD Program
S

[Begi‘n: Main (Function Block Diagram)

When you click on the "Simulate" icon the "ISaGRAF Debugger"” window, the "ISaGRAF Debug
Programs”, and the "1/0O Simulator" window will now open. If you double click on "MAIN" in the

"ISaGRAF Debug Programs™ window the "1SaGRAF FBD/LD Program™ window will open showing the
state of the program.

Notice that because the "A1" 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 [=] 3]| - - 1SaGRAF - FBD_EXAM - Debug programs =10j x|
File Control Tools Options Help File Project Tools Options Help
R X B e w3k
Begin.  "§ e TYPE £<ample FED Program
i ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program -0l x| 1|
File Options Help - 10| x|
HS® aQa| File Tools

21| Options Help

Ll 9

( £1=1000 }—\— = showaled
IN1

( 5000 N2 of——o{  OUT1=FALSE ]

( A1=1000 )—‘_ <
IN1

( 2000 N2 P —— QUT2=TRUE ]

4 | _’I:;]:
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To further test the example FBD program, click on the "Dictionary" icon in the "1SaGRAF 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/Real Variable" will open.

® ISaGRAF - FBD_EXAM - Global integers/reals S -10] x|

File Edit Tools Options Help

| | o0 @

Booleans IntegersiReals | Timers | Messages | FB instances | Defined words |
Lo Ao, Addr.  Nelwe
v[il'l'lEFrlfll,irItE‘-gEF].E":":"j .1 000

Comment

Write integer/real variable . x|

variable Al ¥ |

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

" Simulate Temper

Lock I Unlock | Cancel l

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

changes will be observed.

Zi2 ISaGRAF - FBD_EXAM:MAIN - FBD/LD Proc =10 x|
File Options Help
H® Q|
B -ioix 4]
( 16000 File Tools b
I Options  Help
( 5000 ) E— g9 —— OUT1=TRUE 3]
show3led
@ 1 |[oum
[ £1=6000 }—|_ @2 om
( 2000 — @: ——{  OUT2-FALSE )
v
4
< | KIS s

You can now download the example FBD program to the ISaGRAF controller system. Follow the same
procedure as outlined in Section 2.1.5 for downloading the program to the 1-8xx7 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 instruction always relates to the current result (or IL register) and must begin on a
new line and must contain an operator. The operator indicates the operation that must be made between
the current value and the operand. The result of the operation is stored 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 contain an operator, completed with
optional modifiers and if necessary, for the specific operation, one or more operands, separated with
commas (","). A label followed 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 always begin with (* and end
with *). The following is an example of a comment in IL; (* place comment here *).

This section describes how to program an Instruction List (henceforth referred to as IL) program. This
IL program has the same program specification as the ST and FBD program as outlined in Section 2.2

ans Section 2.3.

The first step is to create an IL project.

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

File Edit Project Tools Options Help

Emml{@ﬁﬁ|ﬁ{}%’%0emtwgm |‘Q[

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

Example ST Project _v_]
Reference : ST_Exam Al
Author : ICP DAS-USA, Inc. |

Date of creation : 12242001
Version number : 1 -1SaGRAF 3.41
Description : Example Structured Text Program

Create new project 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 "ISaGRAF 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 "Hello" in the name
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.

[ 15aGRA" - Project Management =T

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 :J
3TR1- . 1SaGRAF - IL_EXAM - Programs i o [=] P!

Autl File Make Project Tools Debug Options Help

o D HSN NEO ¥ mk| Ron

Des< T’ Create new program |
—  era— xq
T Name: (fHelo D= |
Comment: |Example IL Program |
Language: m\j :_"
Style: | Begin: Main program le

Cancel |

When you click on the "OK" button the "ISaGRAF Programs" window will open. Double click on
"Hello" and the "ISaGRAF IL Program™ window will open.

-+-15aGRAF - IL_EXAM - Programs a I =] |

File Make Project Tools Debug Options Help

I]H%’Eﬂ&lﬂh!&&i@lﬂmﬁﬂ] 2%

Begin: Example IL Program

« ISaGRAF - IL_EXAM:HELLO - IL program -0 x|
Begir File Edit Tools Options Help

ﬁi\.‘é&\u%\kél@|ﬁl

LD A1 ords | =]
2} 33%;3 TRUE |FALSE o | st
LD A1 AND | OR | ¥OR | aDD
Ig‘% %3%’2 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 "Al1". Refer to Section 2.1.1.3 "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 Section 2.3.2.
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When you have connected the 1/0 and compiled the example IL program, click on the "Simulate™ icon
and the following window will appear.

@ ISaGRAF - IL_EXAM:HELLO - IL program

| @ il_exam W =]
File Edit Search Options Help File Tools Options

HS #
Line Label Inst.  Ope. Value
A show3led
0000 Al =0 @1 |[oum

Help

0001 GT 5000 2
0002 ST  OUT1 =FALSE ,
0003 LD Al =0

0004 LT 2000

0005 ST 0UTZ2 =TRUE

Because the variable "Al1" value is 0, "OUT1" is set to false and "OUT2" is set to true. Change the value

of "Al" to a value greater than 5001 and you will see that "OUT1" is set to true and "OUT2" is set to
false.

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

File Edit Tools Options Help
| | o@ @)

Booleans IntegersiReals | Timers | Messages | FB instances | Defined words |
. Alirib. atdry oNawe o | lsomment
_[irutr:-.rr. A _5[][]1 Simulate Temperature Input ’

@ il_exam e =] 29|
@ ISaGRAF - IL_EXAM:HELLO - IL program File Tools Options

File Edit Search Options Help Help

=S & | g

Line Label Inst.  Ope.  Walue show3led
== @1 |[oum
0000 Al =5001 @: o
0001 GT 5000 3

0002 ST OUT1 =TRUE

0003 LD Al =5001

0004 LT 2000

0005 ST O0OUT2 =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
sequential operations. The process is represented as a set of defined steps, linked by transitions. A
Boolean condition is attached to each transition, and actions with the steps are detailed by using other
languages such as ST, IL, LD and FDB.

An SFC program is a graphical set of steps and transitions, linked together by oriented 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 a single symbol, call macro 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 language are: steps and 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 that will 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, initial value is "T#1s"

Mode Integer Internal 1 means model , 2 means mode2, initial value is 1

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

- -ISaGRAF - SFC_EXAM - Programs R

File ™Make Project Tools Debug Options Help

B HSD DE0 FXie m$ 2%

=10 %]

Begin: [ SelMode Ladder Portion Of SFC Program
Sequertial: Main

E= Model

=] Mode? |

s

\Sequertial; Mode2 (Sequential Function Chart)
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LD Program "SelMode" SFC Program "Main"

k1 1 1 OUT1(R);
—A——en  enc £ | OUT2(R);
110 g Hidode
—1  Mode=1; __1___ Mode=2;
K2 1 1 =
—H————en  eno £ ] - 5
] Model; Mode2;
20 g Hilode
— Mode<>1; Mode<>2;
K 3
-
1
SFC Child Program "Model" SFC Child Program "Mode2"
1 ouTL; ' oure:
ouT2,;
———— GSLT>TMR; GSLT>TMRL;
2 z
ouT?;
- GS2.T > TMRL: — = GS2.T > TMR1;

SFC Program Action:
1. When "K1" is pressed, run the "Model" program.
2. When "K2" is pressed, run the "Mode2" program.
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2.5.1: Programming The Example SFC Program
The procedure for creating 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 - o} x|

File Edit Project Tools Options Help

BE DEML H&| ¢ 8 = oemem | 2|

-~
fbd_ey T e BD Prlo,|ect ]
st_ex xampe =1 Project
Example IL Project
simpleld & Simple LD Program ~|

Create new project il I X]

10 configuration: Cancel |
| (none) l"

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

- -ISaGRAF - SFC_EXAM - Programs ) - ||:I|_>£l

File Make Project Tools Debug Options Help

B HLE NED XX m$f] @y
W

I Create neww program I

T O =
e e omtoce ) |
— -
Comment: |Laddel Portion Of SFC Program |

Lar'lguagQuick LD : Ladder Diagram : ‘!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 the "1 Gain" function block to our LD program.
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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.

¢ ISaGRAF - SFC_EXAM:SELMODE - Quick LD Progr: o [m]

Fite “Edit Tools Options Help

Da XRA HP =<BL bn aasi &

F2: 30 F3: 9 F;:“r;;r [ FS:CH | FE:{HE FP:E0 F8:1nf [ F&:—3 tFa.Go |

o ‘_‘J

K1 1
I {7t en eno |

el
K2 1
I 17t en eno i
2in gHmode
v
«f | »
pos=4,2 Mode: 1=Made1 , 2=Modle2

You will need to change the "K1" and "K2" contacts 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 logic. Place 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 "ISaGRAF Quick LD Program" window it should look like the below
example.
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=101 ]

Es# ISaGRAF - SFC_EXAM:SELMODE - Quick LD Program
File Edit Tools Options Help
D XD HY | «Bd o Q]s=i

P2 Pk T | F5-On | FBi P20 PRI | Fa e |

(] :|

&

K1 1
—F——en  eno |
14in aHode
2
K2 1
k o en eno |
2Hin aHode -
«| | »
pos=4,3 |

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

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

File Make Prpje’ct Tools Debug‘ Qp{:ions Help
B HSEX HED XX ok 2E%|

Begin: Ml albdado ey Portion Of SFC Program
Sequential Create nevy program |

=
hewrrogram

|

Comment: |Main SFC Program

Begn—SelMoc Language:»FCI Sequential Function Chart _I

Style: | Sequential: Main program L“

o

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

B HSH QBN XX MK 2D%|
Begin: iH eate new program Portion Of SFC Program
Sequential: E=) Mamn

x

Name: ﬁ I

Begin: SeiMor  Language:

Style:
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Follow the same procedure to create a second "CHILD" program named "Mode2". When you are
completed the "1ISaGRAF Programs" window should look as follows.

---ISaGRAF - SFC_EXAM - Programs ] J, 3 - |D|_§]

File Make Project Tools Debug Options Help

B HSE DE0| 2 X mk Qe

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" window and the "1SaGRAF SFC Program™ window will appear.

=1 ISaGRAF - SFC_EXAM:MAIN - SFC program
File Edit Tools Options Help

se0s |
D@ X2 | H xBd A &
F2:E F3:00 Fe + FE ] FE: b o L aFes aFne | Fe: B3 Fe: 3

il -

=101

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 not required during 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 ISaGRAF - SFC_EXAM:MAIN - SFC prograny g - ol x|

File Edit quls Options  Help
D@ XD H =<Bd Qaii-»| &
F2: B F3: (] Fé: 4+ F5 [ \ wrm—l e tFnEt | Fe: B F8: 5] tFelz]

-~
1 OR divergence

B4 1SaGRAF - SFC_EXAM:MAIN - SFC program =10f x|
File Edit Tools Options Help
BE X H <B4 QRiE-»| 8|

FRE P L] Fe 4 Pl | Fe b FRH ek f2E | BT R

1 -

Wcﬁjﬁw

4 | LIL‘

Ipos=0,2 ]

The gray box will move down automatically 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.
=10i x|

E=115aGRAF - SFC_EXAM:MAIN - SFC program’
File Edit Tools Options Help
b2 XoR H x<xBd aaii-> (&
FaE) P01 ek P | Fe by P2 M el i | FeET R
I oY

1 Transition :]

B=1 ISaGRAF - SFC_EXAM:MAIN - SFC program
File Edit Tools Options Help
DE|Xe] M x<Bdlaqii-+ &)
P2 B P3Ol e Fs il | by P2 ek Fre | Fa B R
' | il

1 E

j —_1 Transition #1 Has Now
Been Added

=10l x|

—— o

o |
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With the gray box below "Step 2" click on the transition button to add 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 box 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.

=i ISaGRAF - SFC_EXAM:MAIN - -10f x|
File Edit Tools Options Help

hi@d Xl B x<Bdl a
F2 08 Fa0] F4: 4 Fsfd ‘ Fé:f F2: - oFe=

AAIN - SF o =]

File Edit Tools Options Help
I F2: 6 F2 0] Fe: 4 F5 0 | F&: g F7: o tree

DE| XER H <Bd Q
O lj [ ISaGRAF - SFC_EXAM:MATN - SE (=] 77

File Edit Tools Options Help

D& X M x<Bd Q
— ] ........ F2. 0 Fa:[] Fé: 4 F5[H ‘ F6: {7 F2: H sFef=
= T i

2

5
I
™l

il

From where the gray box is currently click on the "Step" icon to add Step #3, and then 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

@l xea H xBdlQ
F2: 8 F:00 Fé + FE D ] F&: b F2: L wFe

3

File Edit Tools Options Help

Dl Xl H <Bd &

F2 B F2:00 F&: 4+ Fsft | Fé: f F7: - oFeis
=1 ISaGRAF - SFC_EXAM:MAIN = SFC programis (=] |

File Edit Tools Options Help

D& X H <BL Qai->

F2. G F3 00 Fo: o+ FE D \ 6 F?r.{—li o 7L |
T

4 il lej

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- SH
File Edit Tools Options Help

bl X2 H x<xBd aa

F2 B F3 0[] F&: + F5 nﬁ," F&: fr F2o L oFEls oF

-~
-

=10l x|

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

g o

]pos=4 & |

We have now finished programming the "Main" 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 below. This

will associate the typed in code with the step #1. REMEMBER to type a semi-colon (":") at the end of
each line of code.

=1 1SaGRAF - SFC_EXAM:MAIN = SF
File Edit Tools Options Help

@ X! H <B4 aa
F2. 0 F3: 01 F4: 4 F5 D [ Fof F2 L ofeds oF

File Edit Tools Options Help

BE X2 H xBdl Qaisiy

NP PtRo | B

1 g il Step GS1
2 3 OUT1(R); ﬂ
ouUT?2 [R];
2 4 | | \
2 3
i 4
T
pos=4 6 I
1
= = .Lr_‘ " Ll—‘

’pos=4 0 ]

Using the same method as described above, double click on each transition and step and add the code for
each item as shown below.
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1 OuUTACRY;
HOUTZ2{R;
ode=1; Mode=2;
z Moded; 3 ModeZ;
Maode<=1; Maode<=2;
1

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 Program "Model" SFC Child Program "Mode2"
,; auT; 1I ouTH:
HOuTZ2; H
G51.T=TMRA1; G51.T=TMR1;
—_ —_
2 2 auTz;
GE2.T=TMR1; GS2. T=TMR1;
— —_—
1 1

Final Details
Remember that you must follow the same procedure for "Connecting I/O’s" and "Compiling The
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 successfully 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 together, and "Mode2"

is false.

=1 1SaGRAF - SFC_EXAM:Muss [=] 4 |
File Edit Options Help _-JQJ_X.]
sass File Tools Options Help
‘ iz ‘ Q @ i S
T - 3 10
e | [OUTH: :I pushdkey show3led
HOUTZ;
] @ 1 |[oum
.E§ @ 2 [ourz
GS1.T=TMRA1; . 5 o 3
7 e 5 =
+ + :J
2 FIIE] Xy
i -:-15aGRAF - SFC_EXAM - Debug programs -0 x|
File Project Tools Options Help
652.T>TMRA; | w | m |
@ R ELIYLETR L adder Portion Of SFC Program
Sequential: Main [active]
= Model [active)
1 Mode?2 [inactive)
4
pos=0,0 ] |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 "Model" is false.

- 1SaGRAF - SFC_EXAM - Debug programs .BJE.‘.EJ

Flle Profect Tools Optlons Help

(& | 2| m
Begn (iFih
Seguantial % Main [active)

Mode1 (inactive)
Mode? (active)

TRV o 5o AN =T

Flle Edt Options  Help

Ladder Portion Of SFC Program ‘

Flle  Edit Opkons  Malp
B || & & | By | M| Q& |
: ouTH, - ouTY, A
' ]
G81.T>TMR1; G81.T>TMR1;
— —
.ourz: 2 |[outz:
G2 T TMRT; G52 T TMRA;
e R

3 sfc_exam N [=TE {3 sfc_exam (=T

Pils  Tools Options  Help

Flle Tools Options Melp
g 10 ﬂf 4 a 10 =
Eah‘tkez ' show3led ' — | Toee shdkey showy Jlec
i @ || | (]| o)
:33 ]| @2 foura Lk @2 o
= " )‘ 3 4 - ” )9 3 4
-‘,, + + | ,-,4, fon— -|
1| Xl AL Al
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2.6: Using Variable Array

If your ISaGRAF Workbench is version of 3.4 or 3.5, you can declare variable array in the ISSGRAF
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
“EXE” directory, normally in the c:\isawin\exe.

In the “C:\ISAWIN\EXE\ISA.INI”, adds two extra raws on the top of this file.

[DEBUG]
arrays=1

And then re-open the 1ISaGRAF workbench, you will find there is one more “Dim” column in the
ISaGRAF dictionary. The number entered can be 1 to 255. However it is very important, please always
declare the proper number you want. The larger “Dim” number, the larger memory is consumed.
(Such as the 1-7188EG/XG, 1-8xx7 memory-constrained controller)

zl £
Targets:
Name:  [CNTI Metwork Address: | |
ae: | | FBI AECIESS > SIMULATE: Workbench Simulatar N Solect |
Comment; | | 15468M: TIC code for Motorola =
: ] + |SAB6M: TIC code for Intel Unselect |
Unit: |:| Conwersion: | [none] ﬂ| CC8EM: C source code [W3.04) - =
Attribute Format IV Use embedded SFC engine Upload... |
& Interal ¢ Integer | [standard) j iizer
® " Real Lancel |
© Dutput Next | Default |
" Constant Initial walue: -
WG PFrevious |
:) cuered_|
oK |
Cancel |

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

The index of the variable array is always starting from 0. For example, if you declare an integer “CNT”
with “Dim” =10, the varable array will be CNT[0..9], that is the item can be used is CNT[0],
CNTI1], ..., CNT[9].
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How to program variable array ?
For example, the below ST code can assign an intial value of 100 to 109 to CNT[0] to CNT[9]

(* INIT is declared as an internal Boolean with initial value of TRUE *)
(* CNT is declared as an integer array with “Dim” = 10 *)
(* 1i is declared as an internal integer *)

IF INIT THEN
INIT := FALSE ; (*onlydo it once at 1¥ PLC scan cycle *)
For ii := 0 to 9 do
CNT[ii] := 100 + i :
End_For ;
END_IF ;

Note: Please do not exceed the “Dim” number of variable array. For example please do not
program at CNT[10] or CNT[11] in the above example since the CNT ‘s dimension is only 10,
CNTIO0], CNTI[1], ..., CNTI[9]. There is no CNT[10], CNT[11], ...

How to debug variable array ?

After you compile your ISaGRAF project, you may download the project to the controller or simulate it.
Please open the “Tools” - “Spy lists” on the “Debugger” windows. (please refer to section 9.12 for more
information about “Spy lists”). Insert the name you want to debug.

@ ISaGRAF - TEST1 - Debugger H=E
File Contol BEEEY Option:  Help
L

.

i 15aGRAF - TEST1 [untitled] - List of variables b 4

-

File Edit Option: Help

Drﬂl%—@ulal

Mame Value
o | = = (¢
g =t= ) |

|ENT[1]

821
=822
INIT

Please key-in the variable array name. For
example, CNT[1], CNT[2]

Ok LCancel
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Please remember to save the “spy list” to a name, for example — “list1” and then put it into the workspace.
You will find the “list1” will automatically pop-up when you open the debugger.

j ISaGRAF - TEST1:[untitled] - List of variables

File Edit Optons Help

DB =t Q]

Mame ] Comment
CRIT[O] 100
CRT[] 1M

=end of list=

@ IEaGRAF - TESET1 - Debugger !EE

File Control Tool: OpHon: Help \
P & AT

--_ ISaGRAF - TEST1 - Frograms - (O} x

File Make FProject Tool: BMEGES Cptons  Help
By | EHSIL [ B Debtue mH| AE |
Becin: Simmlate
Link stop \
Drocuments: Wwiorkspace:

=1 (program)

\

L4

N

Move the lists to the
right hand side.

--_ ISaGRAF - TEST1 - Programs - |0 x

File Make Project Tools Debug Ophons Help
B HRX DED ®Xie ok 2|

Blegin: N\

Bedgin: ST1  (Structured Text)
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2.6.1 Assign Network Address No. To Variable Array

To assign Modbus Network address number (that is used to exchange the data with the SCADA or HMI,
please refer to chapter 4) to the varable array. Please assign the network address number to the first
element, For example, No. = 1 assigned to CNT[0]. And the using “S_MB_ADR( )” function as below.

IntegzexrfReal Yariahle E
M ame: |':NT | Metwaork Address:

Comment; | \ |

_ Please assign the first number for the first element.

Unit | (please refer to section 4.1 for more information)
_ The number enter here is always in Hex. format.

Attributes Format

* Internal [+ |pbeger |[standard] ﬂl =

P " Real Cancel |

T Output Mest |

[ Canztant

Initial walue: ||:| |
Brevious |

| Retain
|

And then using “S_MB_ADR?” 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], CNTI[2], ..., CNT[9]

(* INIT is declared as internal Boolean with initial value at TRUE *)
(* TMP is declared as internal Boolean *)

IF INIT THEN
INIT := FALSE ; (*onlydoitat 1% PLC scan *)

TMP := S_ MB_ADR(Y, 10,0) ; (*assign 10 elements starting at No.=1, continuous No. *)
END_IF;

2. Assign Jumping Network No =1, 3,5, ...,19 to CNT[0], CNT[1], CNT[2], ..., CNT[9]

(* INIT is declared as internal Boolean with initial value at TRUE *)
(* TMP is declared as internal Boolean *)

IF INIT THEN
INIT := FALSE ; (*only do itat 1 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 set “varable array” as retained data, please assign the network address number to the first element,
For example, No. = 1 assigned to CNT[0]. And then using “Retain_A()” function as below. Please refer
to chapter 10.1 for more information about the “New retained function”.

IntegerfReal Yarable E
M arme: |':NT | M etwork, Address:

Comment; | \ |

_ Please assign the first number for the first element.
ik | (please refer to section 4.1 for more information)
_ The number enter here is always in Hex. format.
Attributes Format
* Intemal * |pkeger |[standard] jl
 Input " Real Cancel |
" Dutput Mext |
* Constant [rnitial walue: ||:| |
Previous |

[ Rgtain
K Do Not check the “Retain” option for variable array.
|

For example, setting integer variable array CNT[0..9] as retained data in the integer retained memory
starting from 20, 21, ... to 29.

(* INIT is declared as internal Boolean with initial value at TRUE *)
(* TMP is declared as internal Boolean *)

IF INIT THEN
INIT := FALSE ; (*only do it at 1¥ PLC scan *)

TMP := Retain_A(‘N’,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 : 1 - 255, number of element in the “variable array” to be assigned as
retained data.
4th parameter : starting retained address for this “variable array”.
7188EG/XG+X607/608, 1-8xx7+S256/512 : ‘B’ & ‘T’ is 1 t0 256, ‘N’ & ‘F’is 1 to 1024 .
WinCon-8xx7/8xx6+S256/512 : ‘B> & ‘T’ is 1to 1024, ‘N’ & ‘F’ is 1 to 4096
*)
END_IF ;
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Chapter 3. Establishing 1/0O Connections

Before you can operate an ISaGRAF program with the iP-8xx7, 1-8xx7, I-7188EG/XG, uPAC-7186EG,
UPAC-5xx7, WP-8xx7, WP-5xx7, VP-25W7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6 controller, you
must make sure that the I/O Library has been installed. If you haven’t done so already, install it as
outlined in Section 1.2 "Installing The ICP DAS Utilities For ISaGRAF".

Please visit below Web site to get more information about I-8K and 1-87K 1/0 boards.
http://www.icpdas.com/products/PAC/i-8000/8000 IO_modules.htm

The following I-8K parallel 1/0 can be used in slot 0 ~ 7:

Note:

The 1/0 boards are divided into low profile and high profile 1/0, and the name with “W” is high profile
version. For example, the 1-87057 is low profile 1/0, the 1-87057W is high profile 1/0. The iP-8xx7,
WP-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-2117 and VP-25W7/23W7 only support high
profile 1/0 plug in the slot 0 ~ 7. If using low profile 1/0 in these PAC, it may cause communication error,
retain variables exception or incorrect 1/0 behavior.

I-8K parallel 1/0O boards can be plug in PAC*s slot 0 through slot 7 (and slot 1 through slot 7 of
XP-8xx7-CE6, XP-8xx7-Atom-CEG6 controller). The 1-87K4, 1-87K5, 1-87K8, 1-87K9, RU-87P4 and
RU-87P8 expansion unit supports only 1-87K serial 1/0 moduls (better to use high profile modules).
They don't support I-8K parallel 1/0 modules.

Digital Input/ Output |I-8037W, 1-8040W, 1-8040PW, 1-8041W, 1-8042W, 1-8046W
1-8050W, 1-8051W, 1-8052W, 1-8053PW

1-8054W, 1-8055W, 1-8056W, 1-8057W, 1-8058W , 1-8060W, 1-8063W
1-8064W, 1-8068W, 1-8069W

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

iP-8xx7: max. I-8017HW Sample rate is about 125Hz (8-Ch.), 62 Hz (16-Ch)
WP-8xx7, XP-8xx7-CE6, VP-25W7: max. I-8017HW Sample rate is about
200Hz (8-Ch.), 100 Hz (16-Ch). It depends on the PLC scan time. The bigger
scan time, the samller sample rate.

Analog Output 1-8024W (4 Ch.)

(V, mA)

Counter / Frequency 1-8084W (4/8 Ch counter or Frequency)

Input 1-8088W (8-Ch. PWM output

Motion control, 1-8092F, 1-8094, 1-8094F: only supprot XP-8347-CE6 and XP-8747-CE6 ,
Encoder XP-8147-Atom-CE6, XP-8347-Atom-CE6 and XP-8747-Atom-CE®6. Please

refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-132.

[-8091W (2 Axes. Pulse output), 1-8090W (Encoder): only support iP-8xx7,
WP-8xx7, VP-25W7 and XP-8xx7-CES.

1-8093W/(Encoder): only support iP-8xx7, WP-8xx7, VP-25W7 and
XP-8xx7-CE6.

CANopen Master 1-8123W: only support XP-8xx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7,
VP-25W7 and VP-23W?7.
Please refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-145.

FRnet Master card I-8172W (2-port FRnet), it has to be used with FRnet 1/0. Please visit

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 3-1



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

http://www.icpdas.com/products/Remote [10/frnet/frnet list.htm or
http://www.icpdas.com/fag/isagraf.htm FAQ-082

Expansion serial
communication ports

[-8112iW (2-Ch. RS-232) , 1-8114iW (4-Ch. RS-232)

[-8142iW (2-Ch. RS-485/ 422) , 1-8144iW (4-Ch. RS-485 / 422)

(I-8xx7, IP-8xx7 can expand max. 16 ports at slot 0 through slot 3)
(WP-8xx7, VP-25W?7 can expand max. 10 ports at slot 0 through slot 2)
(XP-8xx7-CE6 and XP-8xx7-Aton-CE6 can expand max. 28 ports at slot 1
through slot 7)

The following 1-87K parallel 1/0 can be used in slot 0 ~ 7:

Digital Input / Output

1-97037W, 1-87040W, 1-87041W, 1-87046W, 1-87051W, 1-87052W,
[-87053W, 1-87053PW, 1-87053W-A5, 1-87053W-AC1, 1-87053W-E5
1-87054W, 1-87055W, 1-87057W, 1-87057PW, 1-87058W, 1-87059W,
1-87061W, 1-87063W, 1-87064W, 1-87065W, 1-87066W, 1-87068W,
1-87069W, 1-87069PW

Anlog Input (V , mA)

I-87016W, 1-87017W, 1-87017W-A5, 1-87017RW, 1-87017RCW,
1-87017DW, 1-87017ZW, 1-87019PW, 1-87019RW, 1-87019ZW

Analog Output
(V, mA)

1-87024W, 1-87024DW, 1-87024RW, 1-87028CW

Multifunction

1-87026W

Temperature input

1-87005W, 1-87013W, 1-87015W, 1-87015PW, 1-87018W, 1-87018RW,
1-87018PW, 1-87018ZW, 1-87019RW, 1-87019ZW

Counter / Frequency,
PWM

1-87082W, 1-87084W, 1-87088W (PWM)

HART Master

I-87H17W: only support XP-8xx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7,
VP-25W7 and VP-23W?7. Please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-136.

Vibrating Wire Input

1-87089W
(Please refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-091).

Important:

The 1/0 boards are divided into low profile and high profile 1/0, and the name with “W” is high profile

version. For example, the 1-87057 is low profile I/O, the 1-87057W is high profile 1/0. The iP-8xx7,
WP-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-2117 and VP-25W7/23W7 only support high

profile 1/0 plug in the slot 0 ~ 7. If using low profile I/O in these PAC, it may cause communication error,

retain variables exception or incorrect 1/0 behavior.

I-8K parallel 1/0 boards can be plug in PAC*s slot 0 through slot 7 (and slot 1 through slot 7 of

XP-8xx7-CEB6 controller). The 1-87K4, 1-87K5, 1-87K8, 1-87K9, RU-87P4 and RU-87P8 expansion unit

supports only 1-87K serial 1/0 moduls (better to use high profile modules). They don't support I-8K

parallel 1/0 modules.

Please refer to “Getting Started Manual” of I-7188EG/XG or uPAC-7186EG for information about

X-xxx board. or

http://www.icpdas.com/products/PAC/i-8000/getting started manual.htm

http://www.icpdas.com/products/PAC/i-o expansion/x list.htm

Please visit below Web site to get more information about I-8K and 1-87K 1/0 boards.
http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm
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3.1: Linking I/O Boards To An ISaGRAF Project

Slot 0: 1-8055 Board (8 digital inputs & 8 digital outputs)
Slot 1: 1-87055 Board (8 serial inputs & 8 serial outputs)
Slot 2: 1-87017 Board (8 channel analog input)

Slot 3: 1-87024 Board (4 channel analog output)

Slot 8: "Push4Key"

Slot 9: "Show3Led"

-. 1SaGRAF - 104LD - Progeams =101 x]
D HRS2N DB ¥Xie @H D%

Begn & Hello Reset & Sat Each 18

[Cre] Howdy Rer e s

Begn. Howdy (Ledder Disgram)

-loix

Fie Edt Tooks Options Help

Q@ pBRs 8 FX &

NINSES

e

NS

N

= pushdkey |\  no
=] show3[ed
\
Name Of /O
so‘"é'ogd?""'““ Board Variables
| Assoclated With
Each 'O Board
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ICP DAS

To begin connecting 1/0 boards to an 1ISaGRAF project you must first link the 1/O boards to the
ISaGRAF program. The numbers on the left of the "1/O Connections" window indicate the slot number.
Slots 0 through 7 are used ONLY for real ISaGRAF PAC series 1/0 boards (Note: Slot 1 through 7 for
XP-8xx7-CE6, XP-8xx7-Atom-CE6, W-8xx7). Slots 8 and above can be used for "virtual” 1/O boards
such as the "Push4Key" and "Show3Led" functions. For 1-7188EG/XG, uPAC-7186EG, slot 0 is for
X-xxx serial 1/0 boards (such as X-107), slot 1 & above are for others.

In this example 1/0 connection we are using the 1-8417 controller system that has the following boards
installed:

3-3



3.1.1: Linking I/O Boards

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

The 1SaGRAF controller library defines two basic types of real 1/0 boards, "Boards" and "Equipments”.
The "Boards" selection is for 1/0 boards that are "single type", meaning that all of the channels on that
board are of a single type and attribute. The "Equipments" selection is for 1/0O boards that are
"multi-type”, which means boards that have multiple types (such as the 1-8055 digital I/O board that has
8 digital inputs and 8 digital outputs all on the same board). To begin the linking 1/0 board process,
double click on the slot that you want to associate an 1/0O board to.

wn ISaGRAF - 104LD - I/0 conned -1Of x|

B pBR2n 0 FR S|
N =
LY
Select board/equipment N _x_j
i 8055: 8CH. DI & 8CH. DO
i_87055: 8CH. DI & 8 CH. DO k
xana_io: Analog 1/0s for simulation
xboo_io: Boolean 1/0s for simulation Cancel I
xmsg_io: Message 1/0s for simulation
_ Moo |

— Library

" Boards

@ ¢ Equipments

If you link an 1/O board to an incorrect slot, first click on the slot number you wish to correct, then just
click on the "Clear Slot" icon to delete the connection. The connection is now cleared, and now you can
make a connection to the desired slot location.

=+ ISaGRAF - I04LD - 1/0 connee

~lofx|

Fle Edt Tools Optirk®

@ m%m@:&-a& &
o

migoss |
[l = DI8 ne

=»Dbo8 ae

SlElaale)
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3.1.2: Linking Input & Output Board Variables

All of the input and output board "variables (or names)" must be linked (connected) in the "1/O
Connection™ window. Click on the slot you wish to link the attribute to, then double click on the channel
(or 1/0 point name) number on the right hand portion of the "I/O Connection” window. Lastly, choose
the variable name you wish to link to and then click on the "Connect™ button.

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

® ISaGRAF - I04LD - Global bocleans i =|0f x|
Fie Edt Tools Options Help

| | & Q0@ “«x<Bd &

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

0000

b

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

Click once on slot 8, then double click on 1" on the right hand side of the "ISaGRAF I/O 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 i -0 x|

File Edit Tools Options Help

& eBR20 ¢80 ER| 8

[0 ] em i_8055 f_‘ ETURCHERE

[-] = DI8 né ]

[-] = DO8 ne '( %
em i_87055 1

[-] == DI8 né E 7]

BT T cornect 1/0 chomnel #1 ST
= i_87017
i 87024  Channel: | | Cose |
|Il Free: [

K2

(] Kt =

D = pushdkey fiee l
(9 | = show3led
Next I

Previous |
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If you connect an input or an output variable to the wrong (or undesired) 1/O location, double click on the
1/0 point you wish to remove. The "Connect I/0O Channel #x™ will open then click on the "Free" button
to remove that variable from the 1/O point.

an 1SaGRAF - I04LD - I/0 connec

nnection. =101 x|
File Edit Tools Options Help

@ PR2n 8 FR &)

(5] i_8055 —— Click on here to see the
Q‘@ [;ls na E] & Ki¢ Pushb_ultonﬁ 5 On'llne help
E] = D08 ne o] K2 (* Pushbutton #2 %)

am i_87055 o K3 (* Pushbutton #3 %)

[-] = DI8 n e %_@J K4 (* Pushbutton #4 *)
B = D08 ng 4

BN N T |commect 0 chomnel v

= i_87024 U3 Channel: IK“ l Close I

E Free:

(6]

Connect I

= pushdkey ne

(9] = show3led ns

Next I
Previous |

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

[Conncct 1/0 channel s x|
Channel: _' i Close I
Freo: [
Connect |
Free
=10] x|
Next I
Previous I |
[[]= DI§ Ao — 1] & RIT Pustbutton #1 %)
(] = DOB ne (2] & K2(* Pushbution #2 %)
(1] = i_87055 7 .J & K3 (* Pushibatton #3 1)
[]= D18 n 2
)= D08 ne [
w i_87017 ~ 5
(5] =1 87024 o~y
(<] 1
(s) J
(el 1
(7] .
8 = pushdkey ne
(5] showdled A« .
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3.2: Linking Analog Type I/O Boards

Note:

1. The 1-87017ZW is better than 1-87017 and 1-87017C in industrial application. The 1-87017ZW can
be set as 10-Ch. Differential input or 20-Ch. Single-end input by a jumper. For better usage, you can
set the proper “Range” setting for each channel. If it set as 10-Ch., you can measure 0 ~ 20 mA, 4 ~
20 mA, +/- 20 mA without an external resistor of 125 ohms, just switch the “Jumper”. (When using
[-87017W, 1-87019ZW, 1-87017DW to measure the Current, it requires an external resistor of 125
ohms.)

2. The 1-87018ZW or 1-87019ZW is better than 1-87018 and 1-87018W in industrial application and
more precise measured values.

3.2.1: Setting “range” parameter and conversion functions for analog 10 board
The method to connect analog type 1/0 boards to the controller system is very similar to that of
connecting digital 1/O boards.

The ONE main difference is that you MUST define one parameter that defines the “range” for the analog
board so it will operate as expected.

ws ISAGRAF - 104LD - 1/0 connection -0 x|

Click on here to
see the on-line

Fie Edit Tools Options Help

R PBRl 0 KL &

[0} = i_8055 el =

OmblE noomlange=8 help.

O=D0s -
() == i_87055  5040: 32 CH. Isolated DI

[[= DB i_8041: 32 CH. Isolated DO

. - i_8051: 16 CH. DI

[} = DO8 i_8052- 8 CH. Isolated Differential DI Cancel

= i_87017 g_gggg:
' o i Not

= L7024 o057, thutton for an -

(] i“gocn. gon-line description }

(=] i_8064: gof the parameters ~Libratg
i 8065: g e |
x|

]| [i_87017:8 CH. Analog Input ~|

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

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

parameters :

ranggiw-~{16 bit resolution}
857%/7  qov — v — nov
-32768 —> 0 —> 32767
modbus val: 8000 —> 0000 —> 7FFF
9 SV —> 0V —> +5V o
Kl >
Y

To modify the analog board "Range" parameter, click on the word "Range" in the "ISaGRAF 1/0
Connection™ window and the "I/0 Board Parameter™ window will open.
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Enter in the correct "Range" parameter for your particular analog board application.

1/0 Board parameter

Parameter: range

Value: 8 q'::’] | Cancel I

The below table provides information on several of the possible options for the "Range" parameter. Note
that the default value is set to "8", which means you can interface to a —10v to +10v signal with a range
value of —32768 to 32767. Changing the value of "Range" parameter to "9" means you can interface to
a —5v to +5v signal with a range value of —32768 to 32767.

Note that if you set the "Range" parameter to "A" you will be interface to a—1v to +1v signal with a range
value of —32768 to 32767. This range value can be very helpful in analog applications that 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 to Appendix D - “Table of The Analog 10 Value” for more information for several
different types of analog boards and their respective ranges.

Note: Analog conversion functions:

The below functions are useful if user want to convert analog 1/O value to application engineering value.
For example, to convert 4 to 20 mA to become 0 to 1000 Psi, user can use function - “A4 20 _To” 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 value (32-bit Real)
2.V0 10 To: to convert 0 to 10 V analog value to become engineering value (32-bit Real)
3. To_A4 20 : to convert engineering 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 be in —32768 to +32767) to become
engineering value (Integer, value should be in —32767 to +32768)
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3.2.2: Setting special “range” parameter of temperature input board to get clear
“Degree Celsius” or “Degree Fahrenheit” input value

ICP DAS provides many temperature input modules as below.
(The 1-7000 series 1/0O is only for RS-485 remote 1/0, CAN’T be use in slot 0 ~7)

With “broken-line detection” or called “wire opening detection”:

Thermocouple type: I-87018RW, 87018PW, 87018ZW, 87019RW, 87019PW, 87019ZW,
I-7018R, 7018BL, 7019, 7019R, 7018Z

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

Thermister type: [-87005W,
I-7005

Without “broken-line detection:
| Thermocouple type: | 1-87018, 7018, 7018P

The “range” parameter of temperature 10 board can be “standard setting” or “special setting”.

For example, 1-87013: 4 channels RTD input module. Its range can be
20 : Platinum 100, a=0.00385, -100 ~ +100 degree Celsius

2F :  Platinum 100, a=0.003916, -200 ~ +200 degree Celsius

wn [SaGRAF - T2 - 140 connechion 10| x|

File Edit Toolz Optons: Help
B pB2n 43 FhHl S

(o] a| | ref= 87013

Bl = i_87013 nos T run| 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 be

=1 a clear “Degree Celsius” value. For ex, 2312 means
temperature is “23.12” degree celsius.

If seting range as 20 (or 21 to 2F), then it is “standard setting”. The temperature input value is 2°s
complement value from —32768 to +32767 depends on the “range” value. For example, setting range as
20, value of —32767 means temperature is about —100 Degree, +32766 is about +100 Degree. Value of
16383 means +50 Degree (Note: Normally value of —32768 or +32767 means wire “broken-line”)

If user want to get a clear temperature input value, for example, value of 2312 means “23.12” Degree
Celsius. Then please set “range” to a special value defined as below.
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Important:
Special “range” is supported since driver version of 1-8xx7: 3.11, W-8xx7: 3.24. The iP-8xx7, WP-8xX7,
VP-25W7/23W7, XP-8xx7-CE6, XP-8xx7-Atom-CEG6 are also support right now.

Format: TTRR  (Hex. Value)

TT=10 (Convert to "Degree Celsius")

TT=20 (Convert to "Degree Fahrenheit™)

TT=00 (Default value, -32768 to +32767, this is “standard setting”)
RR: original "range" setting

For example, setting 1-87013’s "range™ as

A. 1020 : (TT=10, RR=20) the input value will be "Degree Celsius", unit is 0.01 degree, range=
"20 : Platinum 100, 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) the input 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=21) the input value will be Default value (standard “range” setting),
-32768 to +32767, range = "21 : Platinum 100, a=0.00385, degree Celsius"
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3.2.3: Using the 1-87017ZW

I-87017ZW is a voltage and current measuring board in industrial application, it can be set as a 10 input
channels (Differential Mode) or 20 input channels (Single-ended Mode) by the jumper on the board. It

must be set as 10 input channels when measure the current on any channel (For voltage measuring, can
set as 10 or 20 input channels). It doesn’t need to plug an external resistor of 125 ohms to measure

current input, just switch the “Jumper” on the board.

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm > 1-87017ZW.

When using ISaGRAF to measure it, the sample rate is about 10/10 = 1 Hz (if it set as 10 input channels).
It means to sample all 10 channels once per second (if it set as 20 input channels, the sample rate is about

10/20 = 0.5 Hz). (If your application needs faster sample rate, please use the 1-8017HW)

The analog input value of 1-87017ZW is an integer between —32768 to +32767 as below table.

Voltage:
Iéiggee(-l_rlig; Data Format Max value Min value
Input Range +10.0 V -10.0V
(De(]liul ) Decimal Value +32767 32768
2's Complement HEX 7FFF 8000
Input Range +5.0 V 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 +500.0 mV -500.0 mV
0B Decimal Value +32767 -32768
2's Complement HEX 7FFF 8000
Input Range +150.0 mV -150.0 mV
oc Decimal Value +32767 -32768
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http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm

Current:

Range Code Item Max. Minimum
(Hex)
Physical +20.0 mA +4.0 mA
7 Analog Input value (Decimal) +32767 0
Analog Input value (Hex.) 7FFF 0
Physical +20.0 mA -20.0 mA
D Analog Input value (Decimal) +32767 -32768
Anal-og Input value (Hex.) TFFF 8000
Physical +20.0 mA 0 mA
1A Analog Input value (Decimal) +32767 0
Analog Input value (Hex.) TFFF 0

channel No. to set it).

Note: If the jJumper on the 1-87107ZW is set to 10-Ch. means that it can measure voltages or currents. It
is also noteworthy that you must set the proper “Voltage input” or “Current Input” way for each channel

by adjusting the jumper (JP2 — JP11) on the board.

If using 1-87017ZW and set it as 10 input channels, please connect “i8717z10 in related slot No. in the
10 connection window, then set the proper “Range” setting for each channel (double-click “ChOx_rang”
to set it), and then connecting related integer input variables in channel 1 to 10. (Double-click the

Please refer to http://www.icpdas.com.tw/product/solutions/datasheet/i-8k&i-87k/1-87017ZW.pdf

‘mn [SaGRAF - CREATION - [0 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
(5] mme| CHOZ. 1"55082c: 2 Counter & 2 read_ack 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 1-87017ZW and set it as 20 input channels, please connect “i8717z20” in related slot No. in the
10 connection window. (Notice: it only for voltage measuring when the 1-87107ZW’s jumper is set to 20
channels, so the “range” can not be set as “Current” type — 07 , 0D and 1A. Moreover, the jumper (JP2 —
JP11) on the board must be set as “Voltage input”.)

‘wn [SaGRAF - CREATION - IfC connection
File Edit Teecls ©Options Help
a mB2n ¢80 FR 8
[o] il | ref = B7017FC -
= CH11_rang =8
m 8717220 o = CH12_rang = B\
[]= 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 - oK.
[5 | tsoe) GCH18_ |i_87088w: 8-Ch PAM + B-Ch D/l or Counter -
i_87083: Master card of WA sensors
7 ! -
B COUEL i_87113d: Carison Strain Gauage Input Cancel
] GH20_ (i 57117: 8 CH. \WaveForm card
E n o A1l |-87118:8 CH. "WaveFaorm card (range 1E) Mote
i_87181: Concrete Freq. & Temper input —
tl S A12 1757211 187K GPS 170 board
11 3| 7l i_8kdpi: 7000105 on Com3 or COA4 .
iB7017d8: i-870170%W.8 CH Differential A/ Library
LI 2 i8717d16:i-870170% 16CH SingleEnded Afl ~
370172 10CH Differential A/| " Boards
Jz20: i-870172W 20CH Single-Ended AJl —
AKE4-MTCPE or i-BKES-MTCE G Equipmentg
mbus: Modws RTU master
mbus_asc Modbus ASCI master 7

Note:
If the current input sensor is 4 to 20 mA, user may better set 1-87017ZW ‘s range type to “[D] : +/- 20
mA” , or “[1A]:0~20mA”. (setas" [7] : 4 to 20 mA" is not good )

The reason is :

If setting 1-87017ZW"s range type as “[7] : 4 to 20 mA”, analog Input value of 0 or close to 0 could mean
the Sensor input is 4 mA , and also possible the Sensor is broken-line. So it is not easy to distinguish
these two situations by software.

Howevr, if setting 1-87017ZW*s range type as “[D] : +/- 20 mA” or “[1A] : 0 ~ 20 mA”, analog input
value of 0 or close to 0 only means the Sensor is broken-line. If the Sensor input is 4 to 20mA, the analog
value should be 6553 to 32767, not close to 0.

If you want to distinguish whether the current sensor (4 to 20 mA) is normal? It’s better to set the range
type as [D] : +/- 20 mA or [1A] : 0 ~ 20 mA. So, when the input values - A1, A2, are less than 5000 or

4000 in your program, you can determine the sensor is broken-line or abnormal. (If the range type is set
as [7] : 4 ~ 20 mA, you can’t judge the sensor is 4 mA or abnormal)
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3.2.4: Using the I-8017THW

I-8017HW is an I-8K parallel analog input board and provides 8-Ch. (Differential input) or 16-Ch.
(Single-end input). If using in the iP-8xx7 controller, the 1-8017HW’s max. Sample rate is about 125Hz
(8-Ch.) or 62 Hz (16-Ch.). If using in WP-8xx7, VP-25W7, XP-8xx7-Atom-CE6, XP-8xx7-CE6
controllers, the I1-8017HW ’s max. Sample rate is about 200Hz (8-Ch.) or 100 Hz (16-Ch.). However, the
sample rate depends on the PLC scan time, the bigger PLC scan time, the smaller sample rate will be. For
eX, if the PLC scan time is 50 ms that will make the max. I-8017HW sample rate only about 1000 / 50 =
20 Hz.

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm > 1-8017HW

Range settin Minimum Physical (analog val.) Maximum
g g Physical (analog val.) y g val Physical (analog val.)

5 -25V (-32768) oV (0) +25V (+32767)

6 (need an external

resistor of 125 ohms) -20 mA (-32768) 0mA (0) +20 mA (+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 value. -32468 to +32767. If the analog input
value is larger than this value, it will be modified to become this value.

Noise_Filter_Min: The minimum allowed analog input value. -32768 to +32467. If the analog input
value is smaller than this value, it will be modified to become this value.

Sample_Number:

The sampling number to be
averaged as an Analog input value.
Default is 1. It can be modified to
become 1 to 500. Setting as 1
using the max. sampling speed.
However setting as 500 means
every 500 samples to be averaged
as one analog input value.

The higher this value the lower the
sample rate is. And the I-8017HW's
input waveform will become

smoother.
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=

| »vm ref=801716

e | ) GH1_rang =8

| CHZ2_rang =8

mo| CH3 rang =8

mm| CH4_rang =8 \

mn| CHS rang =8

mm| CHb_tang =8

mon| CHY rang =18

mm| CHB_rang =8

mm| CHY9_10_rang =8

mn| CH11 12 rang =8

mer| CH13_14_rang =8

mon| CH15_16_rang =8

=ut| Noise_Filter_Max = 32766
=mt| Noise_Filter_Min =-32767
ma| Sample_Number =1
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3.2.5: Using the 1-8084W

The iP-8xx7, WP-8xx7, XP-8xx7-CE6 , XP-8xx7-Atom-CE6 and VP-25W7 / 23W7 support the
1-8084W board. The 1-8084W can be used as “8-Ch. Up Counter” or “4-Ch. Dir/Pulse Counter” or “4-Ch.
Up/Down Counter” or “4-Ch. A/B phase Counter (Quard. mode)”, and it can also be used as “8-Ch.
Frequency input”.

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_10_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 M ETTTIN 6 & A Y L61 0] St B -clect board/fequipment

= FREGSH N e =) CH3_MODE =3 : =~

% = UP_CNT8 0 4 ] CH4:MODE =3 ;lrjnuestggg ifgl}l%\f;ﬂie;ﬁ?gbus wlove E
E| = RES_CH4 _ sun. CH5_MODE = 3 i_7188xg: 1Dl & 100 for the 7188%G

i_8017a: 8 CH. Analog Input with Alarm Cancel
B = RES CHE na= mam| CH6. MODE = 3 i_8042: Isolated 16 CH.DI & 16 CH. DO N

<]

[-]e e g BgE gk

: _ i_B050: 16 Ch. selectable [}O
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: Isolated 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: 418 Ch Cnter/Freq (high- " Boards
=[]

® Equipment

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

The default "CHx_x_filter" setting is 0 (“0” means do not enable this function). If the value is not <07, it
is for filtering, the input signal with smaller time-width (that is, larger input frequency) will be filtered
out.

CH1_2 filter: for Ch.1 and Ch.2 of “8-Ch. Up Counter” and “8-Ch. Frequency” or
Ch.1 of “4-Ch. Dir/Pulse Counter” and “ 4-Ch. Up/Down Counter*

CH3_4 filter: for Ch.3 and Ch.4 of “8-Ch. Up Counter” or “8-Ch. Frequency” or
Ch.2 of “4-Ch. Dir/Pulse Counter” and “ 4-Ch. Up/Down Counter

CH5_8 filter: for Ch.5, 6, 7, 8 of “8-Ch. Up Counter” and “8-Ch. Frequency” or
Ch.3 and Ch.4 of “4-Ch. Dir/Pulse Counter” and ““ 4-Ch. Up/Down Counter*

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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“CHx_MODE” setting is to set the signal input type of each channel as below.
“CH1_MODE” to “CH8_MODE” is for Ch.1 to Ch.8 of “8-Ch Up Counter” and “8-Ch Frequency” .

If setting as “4-Ch. DIR / Pulse Counter” or “4-Ch. Up / Down Counter” mode,
CH1 _MODE and CH2_MODE must set as the same value. It is for Chl.
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 is for Ch4.

For example,

1. if setting CH1_MODE as 0 : “Dir / Pulse” (4-Ch), then CH2_MODE should be also set as 0.

2. if setting CH1_MODE as 3 : “Up Count” (8-Ch), then CH2_MODE can be setas 83, 2, 6, A, 82, 86
or 8A

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

Below valus is for Frequency input type.
2: Frequency (apply the “AutoTT” setting)
6: Frequency (apply the “LowTT” setting)
A Frequency (apply the “HighTT” setting)
82: Frequency (apply the “AutoTT” setting, Inverse input signal)
86: Frequency (apply the “LowTT” setting, Inverse input signal)
8A : Frequency (apply the “HighTT” setting, Inverse input signal)

Note:

1. “DIR / Pulse” mode and “Up / Down Counter” mode are similar as Encorder Input. The Counter value
should be controlled in between -2,147,483,648 to 2,147,483,647. Or it will be overflow.

2. The input value of “Up Counter” mode is a 32-bit integer. It starts at 0, then increasing by the signal
input, 1, 2, ... to max. value of +2,147,483,647, then if one more signal input, the value will suddenly
drop to -2,147,483,648. Then increasing ... t0-2,-1,0, 1,2, ... to +2,147,483,647.

The ISaGRAF integer value is a signed 32-bit integer, it can not get a positive value larger than
+2,147,483,647.

If user apply SCADA software which can handle unsigned 32-bit integer, then the value displayed in

the SCADA software can be 0, 1, ..., 42147483647 , +2147483648 , +2147483649 , ...,
+4294967295 , then back t0 0, 1, ...
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3.2.6: Using the 1-87015W and 1-87015PW

If the position of RTD sensor is far away from the "I-87015W" board, purchasing "I-87015PW" is a
better choice.

The 1-87K 1/0 board (like 1-87015W, 1-87015PW) can plug in the slot 0 through slot 7 of the ISaSGRAF
controller. It can also be used as RS-485 remote I/O module. (That is plugged in the RS-485
1-87K4/5/8/9 or RU-87P4/8 expansion unit. Please refer to Chapter 6).

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm > 1-87015W
I-87015 ‘s Sample Rate is about 12/7 = 1.7 Hz that means 1.7 samples per second on all 7 channels.

The below figure is using the 1-87015 in slot 1.

The 1-87015W / 87015PW has 7-channel of RTD temperature input. Please connect “i_87015F” in the
ISaGRAF 1/0 connection window if using 1-87015W 1/O board. Each channel can have different
“Range” setting. Please refer to the On-Line Help as below for more information. (If users want to
convert to degree Celsius or Degree Fahrenheit, please refer to Chapter 3.2.2 to set proper “Range”
value)

1=
File Edit Toolz Optons: Help
& | = Q\Tﬂ'ﬂ | T o | = & | =] | Each channel of the i-87015W

(0]
EN = i_87015f .

Pl

— /

Please connect “i_87015f in :saun] CHA rangé
the ISaGRAF 1/0O connection mm| CH5 range = 20

ras ref = 870058 o~ can have different “range” value
zme| CH1 _range = 20

window if using 1-87015W | CHE_range = 20 On-Line Help
1/0 board. mm CH7_range = 20
]
[Z] | ] |
Techmnical notes EI
IIZI boards j| |i_B?I:I'I E-7CH RTD / j|
7
L |parameters: ¥4 |+
range:;
[ q
|

20 : Platinum 100, a=0.00385, degree Celsius
temperature : 100 —> 0 —> +100
val. -32768 —> 0 —> 32767 [dec)
8000 —> 0000 —> 7FFF [hex.)
21: Platinum 100, a=0.00385, degree Celsius

temperature : 0 —> +100 ~|

2 | o
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3.2.7: Using the 1-87019Z2W

1-87019ZW is a 10-channel of Thermo-Couple temperature input board for industrial use or can be set as
normal analog input board, like “£10V” or “£20mA”. Each channel can have different “range” type
setting.

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm > 1-87019ZW

The analog input value of 1-87019ZW is between —32768 to +32767 (refer to Appendix D).
When applying as temperature input, please refer to Chapter 3.2.2 to get direct temperature value.

If applying 1-87019ZW to measure current input (“range” setting is 06, 07 or 0D), it doesn’t need to plug
external resistor of 125 ohms. (There is “Jumper” to be switched on the board).

1-87019ZW*s Sample Rate is about 10/10 = 1 Hz. that means 1 sample per second on all 10 channels.
(If your application is to measure faster signal of “+10V” or “+20mA”, please use I-8017HW)

To program 1-87019ZW, please connect “i_87019z” in the related slot in the ISaGRAF I/O connection
window. Then set proper “range” setting. Then connecting related Integer Input variable in Ch.1 to Ch.
10 as below.

‘win [SaGRAF - CREATICN - [0 connection

File Edit Tecls ©Options Help
FEEEE LR =

If it set as 100F: T/C K-Type, convert to

(0] il am| ref = B7019FA _ g
am| CHI_rang = 8 Degree Celsius, unit is 0.01degree.
= i_87019z o =] CHZ_rang =9
g

If it set as 200F: T/C K-Type, convert to

CH3 =D
—rand Degree Fahrenheit, unit is 0.01degree.

mm| CH4_rang =8
mn| CHS rang =8
x| GHE_rang = 8
mm| CHY7_rang =8
mon| CHB rang =8
mm| CHY_rang =8
CH10_rang =8
[#]

4 -

When using special setting and the return
value is 999990, it means Sensor
broken-line (Refer to Section 3.2.2)

(M=) e 2 g e e g

L
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3.2.8: Using the 1-8024W

The 1-8024W is a 4-channel analog output board which can output signal of “+10V”” and “0 to 20mA” .
Each channel can have different “range” setting.
Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_10_modules.htm > 1-8024W

The ouput speed of the 1-8024W 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 the 1-8024W is faster than 1-87024W. Besides, unlike the 1-87024W, the 1-8024W can have
different “range” setting in each channle. (All channels of 1-87024W use the same “range” setting)

However 1-87024W can use in slot 0 to 7, and also in the RS-485 remote 1-87K4/5/8/9 or RU-87P4/8
expansion unit. (1-8024W can only plug in slot 0 to 7 of the controller)

The analg output value of the 1-8024W is :
Current : (0 to 32767) means (0 to 20 mA) or
Voltage : (-32768 to 32767) means (-10 V to 10 V)

Range Code Item Max. Minimun
30 Physical signal +20.0 mA +0.0 mA
Analog output value +32767 +0
33 Physical signal +10.0V -10.0V
Analog output value +32767 -32768

To program 1-8024W, please connect “i_8024" in the related slot No. on the 1/0 connection window.
Then set proper “range” setting. Then connect related Integer Output variable to Ch.1 to Ch. 4.

=1k
File Edit Toolz Optons: Help

B B2 40 F8H S| Each channel of i-8024W can
(o] | | ref = 8024 A have different “range” setting
mea8] CH1_rang = 33

mun] CH2 rang = 33

El = i_8024 roe  mm| CH3 rang = 33

maa| CHA rang = 33

o V1

[ — AL

ez

[4]

(=] .~
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3.2.9: Using the 1-87018ZW

1-87018ZW is a 10-channel of Thermo-Couple temperature input board for industrial use or can be set as
normal analog input board, like £20mA, 0 ~ 20 mA, 4 ~ 20 mA, £2.5V , £1V , £500mV, +100mV,
+50mV or £15mV. The thermocouple measurement for each channel of the 1-87018ZW is more
accurate than 1-87018W and 1-87018RW and each channel can configure to be different Input type and
range. For example, using Ch.1 to 4 to measure 4 to 20 mA , using Ch.5 to 8 as Thermo-Couple K-Type,
using Ch.9 to measure +/- 2.5V, and using Ch.10 as Thermo-Couple R-Type.

Please refer to http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm > 1-87018ZW

The analog input value of 1-87018ZW is between —32768 to +32767 . (refer to Appendix D)
When applying as temperature input , please refer to Chapter 3.2.2 to get direct temperature value.

Please connect an external resistor of 125 ohms if using 1-87018ZW to measure current input ( “range”
setting is 06: +20mA or 07:4~20mA or 1A: 0~20 mA).

1-87018ZW ‘s Sample Rate is about 10/10 = 1 Hz. Means 1 sample per second on all 10 channels
(If your application is to measure faster signal of “+10V” or “+20mA”, please use 1-8017HW)

To program 1-87018ZW, please connect “i_87018z” in the related slot No. on the I/O connection
window. Then set proper “range” 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|

\ j Ec:”_?:::ﬁn Each channgl of i-87018ZW can have different

Bl = i_87018z\ & — mm| CH2 rang = 1A “range” setting.

\ mea| CH3 rang = 1A /

[e] \ mm| CHA_rang =14 In this example, Ch. 1 to 4 are using

\ aame| CH5 _rang = 100F “1A: 0 ~ 20mA «

= \ mus] CH6_rang = 100F ' '

\ | mm CH7 rang = 100F )

(=] N\ mm CH8_rang = 100F Ch.5 to 8 are using “100F: T/C K-Type, convert

Please click on “?” to | s CHI_rang = 200F to Degree Celsius, unit is 0.01degree” .

get On-Line-Help of | = CH10_rang = 200F

the “range” setting. j Ch. 9 &10 are using “200F T/C K-Type, cobvert
B to Degree Fahrenheit, unit is 0.01degree.

]

] When using special setting and the return value is

[e] 999990, it means Sensor broken-line.

2]

2

(2]

+| (0] =l
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3.3: Linking Some Special Virtual board

3.3.1: Using “Push4Key” and “Show3Led”

The 1-8xx7 and iP-8xx7 controller has some helpful tools for testing and debug, that are "Push4Key" and
"Show3Led" functions on the front panel of the controller. The I-8xx7, iP-8xx7, XP-8xx7-Atom-CES6,
WP-8xx7 and WP-5xx7 supports the "Show3Led" to control Leds on the front panel of these PAC.
(Some can control 3 Leds. However some can only control 2 Leds or one Led). Only the I-8xx7 and
IP-8xx7 support the "Push4Key" .

The "Push4Key" are the four pushbuttons on the 1-8xx7 control front panel and they are handled as
digital inputs. The "Show3Led" are three of the four LED’s on the 1-8xx7 control front panel (the first
three from left to right, the fourth LED is strictly to show if the power is turned on the 1-8xx7 controller
system) and they are handled as digital outputs.

Both of these can be linked to an 1ISaGRAF program through the "1/0O Connection™ window and can be
used to interface with Man Machine Interface (MMI) programs or for program debugging. It is
recommended that you assign these functions to slot 8 or higher (remember, slots 0 through 7 are
reserved for real 1/0 boards.

IMPORTANT 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.

ol

Fie Edt Toos Options Hep
| @ 0@ +=xDid &

Booleans |integersiReals | Timers | Messages | FB instances | Defined words |
Nome Altri, |Addr.  Comment

Pushbutton #1

K4
a1
Q2
Q3 Cutped Lanp 23 ﬂ
s 15aGRAF - 104LD - 1/0 connection’ =10I X||—

File Edt Tools Options Help

@ mBRe ¢t3 FR & B

[)= D08 neja| ) ref=11

i 87017  ~e—' [ o KI( Pushouion#1 ")

= |_87024 o o K2 (* Pushbution #2 %)

] | [3) o K3(Pushbuston 43

(5] 8 o KA4CPushbution 24 %)

(e) ] .. 150GRAT 104D -1/0 connection -lolxj

(71 Fle Edt Took Options Hebp

Bepuitey @ B2 20 FX| &

M (2] =i 87017 waa| el =10

(3] =i 87024 e~ [T & Q1 Output Lamp #1 )
o | [2] & 020 OutptLamp #2%)
! %\3 Q3 (" Outped Lamp #3 %)
(] |

= pushdkey  ne
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3.3.2: Using “io_state” to test the operation state of real 1/0 boards

The “io_state” function can be used to test the operation stste of real 1/O board in slot 0 through slot 7.
The failure states are as below.

1. Wrong 1/0 board plugged in the slot. (It can not detect 1-8112iW/8114iW/8142iW/8144iW and
1-8212W / 1-8213W, 1-8072/1-8073 1/O boards)

2. 1/0 board is absent.

3. 1/0 board is damaged which cause the ID byte can not be read by the controller.

Note:

Please DO NOT plug the 1-8xxx and 1-8xxxW parallel 1/0 boards on slot 0 ~ 7 when controller
power is ON. This action may make the 10 board and backplane damaged. Only the I-87xxxW
(high profile) 1/0 boards can support “Hot-Swap” function on the iP-8xx7, XP-8xx7-Atom-CES,
XP-8xx7-CE6, WP-8xx7, VP-25W7, VP-23W7 and VP-2117 controllers.

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

To use “io_state”, please connect it at slot 8 or larger slot No in the I/O connection window.

The below example will detect if slot 1, slot 2 and slot 5 working normal or failure. The channel 1 ~ 8 in
the ““ io_state” will show the operation state of real I/O boards on slot 0 ~ 7. It means working normal if
the related channel is TRUE, False means failure or can not find the related 1/0 board (The
XP-8xx7-CE6, XP-8xx7-Atom-CE6 and WinCon doesn’t have channel 1 — “Slot 0”)

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

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

:I w ref
[1 | == i_8017h GO

= i_8024 o - J ios1
[ 3] & ins2
7
= i 8701541 mu ]
2 iogh
7
7]

5E

= io_state n
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3.3.3: Using “echo_tim” to delay some milli-seconds before the Modbus RTU Slave
port to replying

I-8xx7, iP-8xx7 and W-8xx7 / 8xx6 controllers support “echo_tim” to delay some milli-seconds before
the Modbus RTU slave port to replying. Each 1-8xx7 and W-8xx7/8xx6 can control only one Modbus
RTU slave port to delay the reply, for other Modbus RTU slave port, it will quickly reply when PC/ HMI
or other devices received the Modbus Request.

The “echo_tim” can control the below Modbus RTU Slave port.
[-8xX7, IP-8XX7 : One of COM1 and COM2 and COM3
W-8XXT7 / 8XX6 : One of COM2 and COM3.

To use “echo_tim”, please connect it at slot 8 or larger slot No.

The first “Delay_COM?” setting is the COM port No. to be delay. 1-8xx7, iP-8xx7 can be 1, 2 or 3.
W-8xx7 can be 2 or 3. The second “Delay_time” is the milli-seconds to delay. It can be 1 to 10000, unit
is ms (0.001 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 set 1-8xx7‘s COM1 Modbus RTU Slave port to delay 50 ms (= 0.05 second) before
responding (WinCon 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 Slave port need to delay ?

For example, there is some application applying some communication equipment (like radio modem)
which needs some time to switch the sending / receiving state. When PC / HMI send Modbus RTU
request to 1-8xx7, iP-8xx7 and W-8xx7 via this “radio modem” , the I-8xx7, iP-8xx7 and W-8xx7
should not reply immediately. They should delay some milli-seconds to wait this “radio modem” to
complete its switching to send / receive state, then reply.
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3.3.4: Using “RTU_Slav” to expand more Modbus RTU Slave ports in WP-8xx7,
WP-5xx7, VP-25W7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6

WP-8xx7, WP-5xx7, VP-25W7 can configure one of its COM2:RS-232 and COM3:RS-485 to become a
Modbus RTU slave port. In addiction, it can expand max. four Modbus RTU slave ports via plug
1-8112iW / 8114iW / 8142iW [/ 8144iW serial communication board (COM5 to COM8). Then please
refer to Appendix E and G of the W-8xx7 “Getting Started Manual” to setup COMS5 to other COM No.
first .

Please connect “RTU_Slav” at slot 8 or larger slot No as below.

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

File Edit Tool: Options Help

@ 2BR2@ 40 FR &8

& | r[u] ref =

| Rtu_slave_PortZ =5 | please click on ”?” to get the

‘| Baud_Port2 = 13200 | On-Line-Help to check the bottom if the
| Delay_time2 = 0 release date of this “rtu_slav” is dated at
qmunn| Riu_Slave Port3 =0 | “Feb.15,2007” or later date.

man| Baud_Port3 = 19200 | The older “RTU_Slav” doesn’t support

mun| Delay time3 = 0 “Delay_time2” to “Delay_tim5” setting.
main| Rtu_Slave_Portd = 0 | (please refer to Chapter 1.2 to download
gm rtu_slav man| Baud_Port4 = 19200 | and re-install it to your ISaGRAF).
= remot I ctaan| Delay timed = 0

cmann| Rtu 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=]]=]]=]]|=]]=]|]|=|]|=

“Rtu_Slave Port2” to “Rtu_Slave Port5” setting can be 0, 5, 6,7 or 8 . Setting as 0 means not enable the
Modbus RTU Slave port. “Baud_Port2” to “Baud_Port5” setting can be 600, 1200, 2400, 4800, 9600,
19200, 38400, 57600 or 115200. “Delay_time2” to “Delay_time5” setting can be 0 or 1 to 10000. unit is
0.001 second. It specifies the delaying milli-seconds before replying to the PC / HMI / SCADA software.
Why dealy ? Please refer to the description of Chapter 3.3.3.

Note:

1. The XP-8xx7-Atom-CE6 and XP-8xx7-CEG6 support "RTU-slav" and "RTU_slv2" to expand max. 8
another Modbus RTU slave ports.

2. The WP-8xx7, VP-25W7, VP-23W7 and WP-5xx7 support only the "RTU-slav" to expand max. 4
another Modbus RTU slave ports.
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3.3.5: Using “dis_stop” to disable / enable the ISaGRAF Download function

For some reason, to prevent someone to use 1ISaGRAF software to stop or to download a different
controller project already running in the ISSGRAF PAC, the “Dis_stop” can be applied . Please connect
“dis_stop” 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 disable “Dis_stop” to accept stop / download command, 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 ISaGRAF-256 or ISaGRAF-L workbench, you don’t need to use the skill described in this
section.

A very useful feature of the ISSGRAF Workbench program is the ability to create "directly represented
(or internal)" variables. Internal variables are program variables that can be used in an ISSGRAF
program, but they are not physically connected to any of the input or output variables. There are four
versions of the ISSGRAF Workbench program available with the ISSGRAF PAC: 1SaGRAF-32,
ISaGRAF-80, ISaGRAF-256, and ISaGRAF-L. 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 copy of the ISaGRAF Workbench program that you
purchased with your ISaSGRAF 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 that do not count 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 than the regular input and output variables. For a professional programmer,
recommend to purchase an 1ISaGRAF-256 workbench.

Single Type (Board) Internal Variable Programming Scheme:

For single-typed board: "s" is the slot No, "c" is the channel No.

%IXs.c free channel of a boolean input board, ex. %I1X2.3
%QXs.c free channel of a boolean output board, ex. %QX0.2
%IDs.c free channel of an integer input board, ex. %ID3.1
%QDs.c free channel of an integer output board,  ex. %QD2.4
%ISs.c free channel of a message input board, ex. %lS3.1
%0Ss.c free channel of a message output board,  ex. %QS2.4

Complex Type (Equipment) Internal Variable Programming Scheme:

For complex board: "s" is the slot No, "b™ is the index of the single board within the
complex equipment. "c" is the channel No.

%IXs.b.c free channel of a boolean input board, ex. %I1X2.3.2
%QXs.b.c free channel of a boolean output board, ex. %0QX0.2.1
%IDs.b.c free channel of an integer input board, ex. %ID3.1.3
%QDs.b.c free channel of an integer output board,  ex. %QD2.4.3
%ISs.b.c free channel of a message input board, ex. %IS3.3.1

%QSs.b.c free channel of a message output board, ex. %0QS2.1.4
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An Internal Variable Program Example

Create a new project for an ISaSGRAF ST program, and then create a link to the 1/0 boards that are
specified in the window below. Declare three input variables called "D1", "D2", & "D3" for the 1-8051
board located at slot 0, and then create three output variables called "OUT1", "OUT2", & OUT3" for an
1-8056 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 physical 1/0).

wn ISaGRAF - ST_INTER - 10 connection =10] x|
File Edit Tools Options Help
@ BN ¢80 KR &8
= i 8051 Aol o g ref=8051 4
= i_8056 / n+7 KB
BS 7]
"'
[4] ]
7]
[&] (6]
7] 4
i EH ]

Create a new "ST" program.

ISaGRAF - ST_INTER - Programs -0} x|

Flle Make Project Tools Debug Options Help

!H-@H!Dl@!&&hlmﬁﬂ 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 ;_“

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 semi-colon (*;").

"\ ISaGRAF - ST_INTER:ST_INTER - ST progrant - 10l x{
File Edit Tools Options Help
D& X2 H® <BL (R & D1 := %IX0.1;
{3 Read input channels to internal variables ) = D2 := %IXOZ,
. — O .
Di = ./.Ixa.i; D3 - /OIXO-3 y
D2 = z2IX0.2;
D3 := zI¥B.3;

{3 Urite internal variables to output channels

%QX1.1:= OUTL;

VTR Ty H %QX1.2 := OUT2;
#Q¥1.3 := OUT3; = %QX1.3:=0UT3;
KN o
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Now we can use the internal variables D1 through D3 and OUT1 through OUTS3 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 channels in this 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
attributed variables have to be re-attributed to “internal” and the board or equipment must be
re-connected to the slot.

wn [2aGRAF - 24 - [0 connection

File Edit Teels Options Help If you W|Sh to r8p|a(_28d

SHEEER mu\ﬁ Ul =1 these vattladbles p)éldlrectly
- o = _ || represented varianles,

% S * %I ;Ie-r()l'?—?]ﬁu/ re-attributed them to

B “internal” attribution in the

] “dictionary” window.

[4] (4]

[5] (5] 2

5] 0 -

[7] =~

AN

Clear slot and re-connect again.

IMPORTANT NOTE
If you enable the compiler option of upload, option “Comments for not connected 1/O channels” must
be choosed if “Directly represented variables” is used in this project (refer to section 9.2).
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3.5: D/l Counters Built in The I-87xxx & I-7000 D/l Modules

87051W, 87052W, 87053W, 87054W, 87055W, 87058W, 87063W & 1-7050, 7052, 7053, 7041, 7044,
7060, 7063, 7065 have built-in low speed D/I counters associated with each D/I channel. The max
counter speed of these modules is 100 Hz. The counter value is ranging from 0 to 65535 and can be reset
to 0.

To use these 1-87xxx D/l counters on slot 0 ~ 7 of the controller, connect these 1/0 modules with a last
character — “C” in the “1/O connection” window. For ex. “i_87052C” .

wn [Sa3RAF - CREATION - [0 connse -|0] x|

File Edit Toolz Oplons Help
B 2BR2n 40 KX 8

=

Zelect board fequipment

30174 8 CH. Analog [nput with Alarm -
i_8042: lzolated 16 CH.DI & 16 CH. DO
i_2054: |zolated 8 CH. DI & 8 CH. DO

i_B055: 8CH. DI &8 CH. DO Lancel
i_B063: lzolated 4 CH. DI & 4 CH. DO
370134 4 CH. RTD Input with Alarm
i_370174: 8 CH. Analog Input with Alarm
i_870184: 8 CH. Themocouple with Alarm
i B7051C: 16 CH. DA & Crt [Max. 100Hz

NERSR-8E

Hate

i

[ B7052C 8 CH. Dl & Ot Maw 100Hz] 3 Library

i 870530R1E CH. D/l & Cnt (Max. 100Hz)

_87054: |3Nated 8 CH. DI &8 CH. DO  Boards

| 87054C: 16 CH. 1/0 & Cnt [Max. 100Hz) =

i 87055 8 CH. DI &8 CH. DO = Eaquipments
_87055C: 16 CH. 1/0 & Cnt (Max. 100Hz) ‘5\

| 67056C: 8CH. D/I & Cnit [Max. 100Hz) |

wm [3aGRAF - CRELTION - [0 connection O] x|

File Edit Tool: Opfion: Help

B B 00 FR| 8|

(o] ﬂ »ae| ref = 87052CB

i g

mm i 87052C #
[-] = DIS n 1| Click on here to
B = CNTS K @ #1| see the on-line
[-] = RESET \ n= 1| help

(6]~

[4] %

el

(&} kd
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If the 1-87xxx D/l Module is plugged in the 87K4, 87K5, 87K8 & 87K9 extension base module, or the
I-7000 D/I module is used, Please refer to Chapter 6 to use “DCON Utility” to set the appropriate address,
baud rate , then connect “Bus7000 on the /O connection” window.

wn [Sa0RAF - TE7051C - 14D connection -0 x|

File Edit Toolz Opton: Help

B EBR2n 0 FR S

i’ »om| ref=19

maas| com_port = 3
meme| com_baud = 9600
cmun| host watchdog = 0
maan| watchdog timer = 1E

(1 ]

em bus7000
== remot \ ru

\

~=l=

=

Then using “I_DiCnt” block to get the “D/I Counter” value in the LD program. Each “I_DiCnt” can get
4 counters.

|_DICHT DKz
I en ] {

Address of / qADR_ CNT_
the D/l IAET_CM_ GN2_2

module "\ The Counter value
RI-RST_  CN3_|-C3

(Integer) returned

Starting from RIQRSZ_  CMN4_|C4
which channel ridrsa
R4-ES4

If the boolean value rising from FALSE to TRUE, reset
the associated counter value to 0
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3.6: Auto-Scan I/O

Before you can use Auto-scan 1/0 utility, please refer to section 1.2 to make sure the “ICP DAS Utilities
For ISaGRAF” has been installed. (Note: Not all the I/O boards are support Auto-scan)

What is Auto-scan 1/O :

It’s a tool for ISaGRAF to easily configure your 1/0 connection and automatically declare variables for

each 1/O channel in ISaGRAF controllers.

How to use ?
A. Open your ISaGRAF program.

B. Click on “Tools/ICP DAS/Auto-scan I/O” to run Auto-scan.

== IBa3REAF - TROGS - Programs
File Make Project | Tools Debug Options Help
|ﬂ%1§[| Import from lbraor |Iﬂ]]]]§<1|§l”8¢|

=10

Begin: Wi Bxport to b

Enci: =

§ |
Functions: Hig-gesti LD

|Elegin: demo (Ladder Diagram)

C. The Auto-scan I/O is divided into three area.

Original 1/0 Connection shows the modules that already exist in your I/O connection at the first

eight slots of your 1ISaGRAF project.

Current Found 1/0 Modules shows the 1/0 modules that detected in your controller (By

RS-232 or TCP/IP).

Auto-Declare Variables shows what modules that you want Auto-scan to automatically declare

variables for you also.

&,ﬁn_lh:ul:fg: =l

TWould won like to atoo-confiz these 16D Modules 7
Original IO Current Found  [[Auto-Declare
Connection. 10 Modules. [ariables
i) [+ 0 i8041 r
1 87024 C 1 isn40 r
2 ¥ 2 ig05 r
3 ¥ 3 i8042 r
4 4 r
5 igms2 || 5 r
6 re r
7 r 7 r

v Select A1 I

Mo | Help |
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D. In the “Current Found I/O Modules.” area:

The check box will be enabled only when an 1/0 module is detected in the controller and the slot
is not used by original 1/0 connection.

E. In the “Auto-Declare Variables™:
The check box can be enabled only when one I/0 module is checked in the current found area.

F. You can check the “Select All” to check all available boxes in the respective area.
What is necessary for Auto-scan 1/0O ?

A. Make sure the “Link setup” parameter is correct (COM1, COM2, Ethernet, etc).
B. Plug in I/O boards first before your ISaGRAF can detect them.

Naming rules of automatically declared variables

Name format : Type_Slot_Channel

Type:
Digital Input : DI
Digital Output : DO
Analog Input : Al
Analog Output : AO

Slot : one digital slot number.
Channel : two digital channel numbers.

For ex. :
D1_0 02, Digital Input channel at channel No.2 of slot 0.
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 1ISaGRAF program and the hardware driver.
For normal usage, the scan time is about 5 to 40 ms. It may go up to 100 ms sometime when the user’s
ISaGRAF program is very complicated. It is not easy to generate a precise periodic pulse output because
the scan time of ISAaGRAF is always varying, for example, a square curve of 2 ms OFF & then 1 ms ON.
To achieve this kind of application, ISSGRAF provide PWM output functions.

Note: please refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-105 for more about the high speed
PWM, such as 1-8088W, 1-87088W or I-7088W.

Only parallel Output boards are supported the PWM function. As follows:
1-8037W, 8041W, 8042W, 8054W, 8055W, 8056W, 8057W, 8060W, 8063W, 8064W, 8065W, 8066W,
8068W, 8069W (The PWM function is not fit for Relay output, because the response time is too slow.)

For 1-7188EG/XG, nPAC-7186EG, only the X-board with digital output channels are available with
PWM function.

For pPAC-5xx7, WP-5xx7, only the XW-board with digital output channels are available with PWM
function.

Note:
1. Max. 8 PWM outputs can be used at the same time.
2. 1-7188EG/XG, uPAC-7186EG must connect the Xxxx board at slot 0 (the WP-5xx7 requires the
XW-board), or the PWM function will not work.
o [Sa0RAF - A1 - 10 connection
File Edit Tool: Optionz: Help
EAEE N o A=

(] em <107 | »mi REF = 71078 -
= DI6 T W5

=1,

B = D07 e [#]
2]
hd I73] =
PWM _dis Disable PWM output i
pwm_dis
Parameters: _ _ J5L0T_
SLOT_  integer  Whichslot? 0~7 ] i
CH_ integer  Which channel ? 1 ~ 32. CH d
Return:
Q_ boolean TRUE: Ok.

FALSE: wrong input parameters, too many PWM outputs been enabled,
or the associate output channel is not found.

Note:
1. After calling PWM_dis, the associate output will then be controlled by the ISSGRAF cycle engine.
2. Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller.

Example: 1-8xx7, iP-8xx7: demo_63 , WinCon: Wdemo_22
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PWM_en Enable PWM to output until PWM_dis is called

pwm_en
Parameters: SLOT_
SLOT_ integer  Whichslot? 0~7 “CH
CH_ integer ~ Which channel ? 1 ~ 32. ‘OF;
OFF_ integer  Off time, scale is 1 ms. -
ON_ integer  On time, scale is 1 ms. oM Q

[-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xX7 , iP-8xx7: 1 ~ 32,767
WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6,VP-25W7:
2 ~ 32766 (it must be set as multiples of 2)
Return:
Q_ boolean TRUE: Ok.
FALSE: wrong input parameters, too many PWM outputs been enabled,
or the associate output channel is not found.

Example: 1-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22

PWM_en2
PWM _en2  Enable PWM to output a given number of pulse {zLoT
Parameters: eH
SLOT_  integer  Whichslot? 0~7 10FF
CH_ integer ~ Which channel ? 1 ~ 32. {om B
OFF_ integer  Off time, scale is 1ms. -
ON_ integer ~ On time, scale is 1 ms. LTSI Q[

I-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xX7 , iP-8xx7: 1 ~ 32,767
WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6,VP-25W7:
2 ~ 32766 (it must be set as multiples of 2)

NUM_  integer  number of pulse to output, 1 - 2,147,483,647. If gives a negative
value to NUM _, for ex. —1, it will ouput indefinitely until pwm_dis
been called.

Return:

Q_  boolean TRUE: Ok . FALSE: wrong parameters, too many PWM outputs

been enable, or the associate output channel is not found.

PWM output curve:

OFF .| ON

=T

one puise
Note:

1. Every time the PWM_en or PWM _en2 is called, it will reset its internal tick to 0, and re-start 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 is not necessary).

PWM_sts can be used to test if pwm_en2 reaches its given number of pulse or not.

Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller.

Do not enable the channel that is already enabled.

o s w
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pwm_ON Set parallel D/O to TRUE immediately pwm_ON

Parameters: JEREIE
SLOT_  integer  Whichslot? 0~7 1CH Q@
CH_ integer  Which channel ? 1 ~ 32.

Return:
Q_ boolean TRUE: Ok.

FALSE: wrong input parameters, too many PWM outputs been enabled,
or the associate output channel is not found.

Example: 1-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22

pwm_OFF  Set parallel D/O to FALSE immediately pwm_OFF
Parameters: 15LOT_
SLOT_  integer  Which slot ? HcH Qr
[-8xx7: 0 ~ 7, I-7188EG/XG: 0, W-8xx7: 1 ~ 7
CH_ integer  Which channel ? 1 ~ 32.
Return:
Q_ boolean TRUE: Ok .

FALSE: wrong input parameters, too many PWM outputs been enabled,
or the associate output channel is not found.

Example: 1-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22

Note:

1. Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one 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 PWM_en or PWM _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: pwm_sts
SLOT_  integer  Whichslot? 0~7 15LoT
CH_ integer ~ Which channel ? 1 ~ 32. 1eH a
Return:
Q_ boolean  TRUE: this channel has been enabled and still in an operation.

FALSE: disable (for pwm_en2 been called, it means the given pulse
number is reached).
Note:
1. Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller.
2. This function can be used to test if "PWM_en2" reachs its given pulse number or not.

pwm_set

PWM_set Dynamically change the ON_, OFF_ & NUM _ setting 1eLo0T
Parameters: } -

SLOT_ integer  Whichslot? CH_

CH_ integer ~ Which channel ? 1 ~ 32. JOFF_

OFF_ integer  Off time, scale is 1ms. Hon

ON_ integer  On time, scale is 1 ms. . i

|-8xx7, I-7188EG/XG, WPAC-7186EG, nPAC-5xX7 , iP-8xx7: 1~ 32,767 LM “

WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6,VP-25W7: 2 ~ 32766 (it must be set
as multiples of 2)
NUM_  integer  number of pulse to output, 1 - 2,147,483,647. If gives a negative

value to NUM_, for ex. —1, it will ouput indefinitely until pwm_dis

been called.

Return:

Q_ boolean TRUE: Ok . FALSE: An error occurred.
PWM sts2  Get pulse number been output by pwm_en2 and pwm_en pwm_sts2
Parameters: {sLoT

SLOT_ integer  Whichslot? 0~7 -

CH_ integer  Which channel ? 1 ~ 32. 1CH MUM [
Return:

NUM_  integer  the pulse number already been output by pwm_en & pwm_en2.
Note:

1. This function only works when "pwm_en” & “pwm_en2" have been enabled.

2. The returned pulse number may less than the given number in "pwm_en2" when it reaches the
destination. For example, gives 20000 pulse in "pwm_en2", however when reach the end, the
"pwm_sts2" may return only 19998.

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: 1-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22
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3.8: Counters Built in Parallel D/1 Boards

Only parallel input boards plug at slot 0 are supported D/I counters (XP-8xx7-Atom-CES,
XP-8xx7-CE®6: slot 0). As follows, 1-8040W, 8042w, 8051W, 8052W, 8053W, 8054W, 8055W,
8058W, 8063W

For I-7188EG/XG, uPAC-5xx7 and uPAC-7186EG, only the X-xxx boards with digital input channels
are available with D/I counter.

For pPAC-5xx7, WP-5xx7, only the XW-board with digital input channels are available with D/I
counter.

Note: please refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-100 for more about the high speed
Counter, Frequency, such as 1-8084W or 1-87084W.

The max channel amount of parallel D/I counter available in one controller is up to 8. And the
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 0. DI_Cnt@
Parameters: IRS1_ ChI1
RS1_~RS8_  boolean  Reset the associated D/l counter when rising from 1R=7 CHE
False to True - -
Rs3. M3
Return: IRS4_ Chld_
Q_ boolean  work ok. : TRUE. If Q_is FALSE , it means “No 1Rzt CME
parallel D/l module found at slot 0 " do B
CN1_~CN8_ integer DI Counter value of channel No. 1 to 8. Valid valueis | -0-  “Me-
ranging from 0 to 2,147,483,647. If value is over T T
2,147,483,647, it will restarts at 0. 1RsA CHE

Note:

Only Parallel D/I board plug in slot 0 supports “Di_Cnt” (Do not support other slot).

Only the first 8 D/I channel support “Di_Cnt”.

I-7188EG/XG, uPAC-7186EG must connect the Xxxx board at slot 0 (the WP-5xx7 requires the
XW-board), or the “Di_Cnt” will not work.

i [SaGRAF - 41 - 1O connection : —1o] x|

File Edit Tool: Opton: Help

FIEE N A=

C o] m)i07 2| »sm REF = 71078 -
= DIG noa ﬁ

.]EIDO? o ﬂ j
[=] =

= [+ | hd

Demo:
Please refer to 1-8xx7 and iP-8xx7’s demo_52 & demo_53.
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Chapter 4. Linking Controllers To An HMI Program

This chapter details how to make data from the 1-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xx7,
iIP-8xx7, VP-2117, WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-25W7 and VP-23W7
controller system available to Human Machine Interface (HMI) programs. This is a powerful feature
that allows customers to create their own custom HMI programs and link them to the controller system.

After you realize the material described in section 4.1, if you would like to use the ISSGRAF controller
as a Modbus RTU or Modbus TCP/IP 1/0, you may refer to section 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 controller . Section 4.4 illustrates how to link a "Touch 510"
monitor to an ISaGRAF controller system.

Note:

1. Please refer to “Getting Started Manual” for each PAC to know how to enable the Modbus RTU Slave
port.

2. All the 1ISaGRAF controllers support Modbus TCP/IP Slave protocol at its Ethernet port.

3. 1-8417 /8817 and iP-8xx7‘s COM1: RS-232 and COM2: RS-485 default supports Modbus RTU
Slave.

4. 1-8437-80/8837-80‘s COM1: RS-232 default supports Modbus RTU Slave protocol. I-7188EG/XG &
UPAC-5xx7, WPAC-7186EG‘s COM1 default supports Modbus RTU Slave protocol.

5. WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6,VP-25W7 and VP-23W?7 default no
support Modbus RTU Slave port. But, their Ethernet port has enabled the Modbus TCP/IP Slave.

4.1: Declaring Variable Addresses For Network Access

To make data from an ISaGRAF controller system available to other software programs or HMI devices,
you must first declare the variable with a "Network Address". The variable must be declared with a
network address number that is in the "Modbus" format. Other software programs or HMI devices will
access the controller information through these network addresses.

Note:

1. The valid network addresses for an 1-8xx7, 1-8437-80, 1-8837-80, 1-7188EG/XG, VP-2117,
UPAC-5xx7, WPAC-7186EG and iP-8xx7 controller system is from 1 to FFF in hexadecimal (1 ~
4095). Network address 5001 to 8072 is for word and integer arrays (please refer to Section 4.5).

2. The valid network addresses for the WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CES,
VP-25W7 and VP-23W?7 controller system is from 1 to 1FFF in hexadecimal (1 ~ 8191). Network
address 10,001 to 19,216 is for word and integer arrays (please 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. to the “Variable Array”, please refer to Chapter 2.6)
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Open an "1SaGRAF Programs" windows and click on the "Dictionary" icon, then double click on the
variable to assign a network address humber.

- 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
Comment is always in hexadecimal.

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 figure, When you click on the "Store" button you will see that "1SaGRAF 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 method allows you to assign numerous network address variables
before you link them to an ISaGRAF program.
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When you click on "Modbus SCADA Addressing Map" (SCADA is an industrial process control

acronym that stands for "Supervisory Control And Data Acquisition™) the "Modbus SCADA Addressing
Map" window will open.

- - 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 under the "Variables (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 variable will automatically assign itself to
the "Map Segment".

x|
File Edk Options Help

[-Map

| Segment: [[0000..0FFF] =~

0000 |(Reserves) <
0001
0002
0003
0004
0005 |01 (* # Real Input #1 )
0006 |02 (* Real Input 2 %)

0008
0009
000A
000B ~

- D3 (* Real Input #3 %)
OUT1 (* Real Qutput 21 %)

OUT2 (" Real Output #2 %)
OUT3 (* Real Output 23 %)

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

map

File Edit | Options  Help
~Map —— __ Hexadecimal
¥ Decimal

{Reserved)

IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING

The Modbus network address definition scheme is sometimes different between HMI devices and other
software programs. The difference is typically that the other programs may assign a network address
number that is one (1) less than that of the ISSGRAF controller system.
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HMI or devices such as Indusoft, Iconics, Citech, Wizcon, Kepware’s OPC server, Intellution’s iFix,
Wonderware’s "Intouch", National Instruments "Labview", and ICP DAS’s Touch 506L, Touch 506T
and Touch 510T do have the exact same addressing scheme as the ISaGRAF controller system.

The network address definition scheme for some HMI and ISaGRAF PAC are different. If you are
assigning a network address of "B" (hexadecimal) of these products, the PAC’s network address should
be set to "C". A network address of "2" should be associated with a network address of 3" in the
ISaGRAF controller system.

Another things mistaked very often is the first digit of the network address of many SCADA and HMI
softwares resprent the data type and Read/Write authority not one part of the network address. (The max.
address number for the 1-8xx7, 1-7188EG/XG, HPAC-7186EG, pPAC-5xx7 and iP-8xx7 is 4095. The
max. address number for the WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7 and
VP-23W?7 is 8191.)

For example, the network address relation between “iFix” and ISaGRAF is as below.

iFix(Decimal) ISaGRAF PAC (Decimal)
00001 (R/W Boolean) 1

00002 (R/W Boolean) 2

10010 (Read Boolean) 10

10011 (Read Boolean) 11

31000(Read Word) 1000

31001(Read Word) 1001

40101(R/W Word) 101

42001(R/W Word) 2001

ICP DAS has not been able to test every possible SCADA or HMI software program or hardware device
that has Modbus addressing capability. If you are trying to connect your HMI software program or
hardware device with Modbus to an ISaGRAF controller system, REMEMBER that you may have to
offset the Modus addressing by 1 between these products so they will properly communicate with each
other. Developers who design and write their own software interface programs using Microsoft’s Visual
Basic or Visual C++ programming language should refer to Chapter 5 of this manual for more
information on how to interface the Modbus protocol to these programming languages.

While communicating with the 1-8xx7, uPAC-7186EG, uPAC-5xx7, I-7188EG/XG , iP-8xx7 and
VP-2117 controller system, One single Modbus frame cannot request more than 255 bits (or

Boolean) and cannot request more than 122 words in one single modbus frame. It should be divided
into 2 or more reading frames to achieve it. For the WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE®,

XP-8xx7-CE6, VP-25W7 and VP-23W?7, One single Modbus frame can request up to 1968 bits
(or Boolean) and also cannot request more than 122 words in one single modbus frame.
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4.2: Read/Write Word, Long Word & Float through Modbus

Modbus protocol provides function 3 and 4 for reading multiple words while function 6 and 16 to write
words. Please refer to Chapter 5 for more information about the protocol.

The word defined in the Modbus protocol of ISAGRAF controllers is like a signed short integer, which
occupies 2 bytes and range from —32,768 (8000 in hexa.) to +32,767 (7FFF in hexa.). It is normally used
to describe the behavior of analog I/O channels. For examples, the 1-87017W 1/O board (please refer to
section 3.2)

1-87017W :
Range ID Electrical Values on the channel (decimal)
(hexadecimal) Range -32768 0 +32767
8 (default) + 10V - 10V ov + 10V
9 +5V -5V oV +5V
A +1V -1V ov +1V
B + 500mV - 500mV OomvV +500mV
C + 150mV -150mV  [0OmV +150mV
D + 20mA - 20mA OmA + 20mA

The long word defined in the Modbus protocol of 1SaGRAF controllers is like a signed long integer,
which occupies 4 bytes and range from -2,147,483,648 (8000 0000 in hexa.) to +2,147,483,647 (TFFF
FFFF in hexa.). It is normally used to describe the value of internal integer variables declared on
ISaGRAF workbench.

All integer variables declared in ISaGRAF are signed 32-bit format however the integer variable, which
assigned with a network address will only, occupies 1 word (2 bytes) in the Mudbus transportation
format. Since a long word occupies 2 words (4 bytes), to R / W long word through Modbus, the network
address assigned to the integer variable must follow rules as below.

% [SaGRAF - 5A - Global integersiteals V1is assigned to a network address 1.
File Edit Tecls Options Help If the network address “2” is not
B 008 ~xB4d K& assigned to any other variable, V1 will

occupy a long word (4 bytes) in the
Modbus transportation formate.

Booleans IntegersReals ]Timers | Messages | FB instances | Defined words |

Attrib. Addr. Comment
E; (internal,nteg|0003 | | However if “2” is assigned to one
i . another variable, V1 will only occupy
nternal,integ|0005 .
V3 [!memal !nteg . one word (2 bytes) in the Modbus
Vi finternalinteg transportation format.
Vh [internal,integ|0008
Vo [internal,integl0009 In this example, V1, V2, V3, V6, V7 and
Vi [internal,inteq 0008 V8 will occupy 4 bytes however V4 and
v [internalinteg|000D —{ | V5 only occupy 1 word (Lowest word)
i | in the Modbus transportation formate.
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To read long word value of V1 is to read 2 words by using modbus function 3 or 4 (please refer to
section 5.1).

Modbus address 0000 is associate with network address 1 of the variable

/ Read 2 words

Reg:  [Slv |03 0 [o0 /loo |02 crcH [ercL |

Ans:  |Slv |03 |04 (lvH |vL ){vH |vL ) lercH |crcL |

Highest word
Lowest word

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

Reg: [slv [10 |00 o0 |00 |02 |04 (JvH |vL) [(vH |vL |grcH |crcL |

Ans: [slv |10 [00 00 |00 [02 |crcH \m \ Highest

Lowest word
word

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

Integer/Feal Variable

Name: |A1 | Network Address: |1 |
Comment: | |
Unit: | | Conversion: |(n|:|ne) d|
—Attributes | Store I
 Internal |':5“3"":|E"d:l d'

¢ Input Cancel |
 Qutput Next |

" Constant Initial value: ||] | .
 Retain Previous |
Extended |

There is much available HMI software on the market. You must be noted whether it supports the Modbus
protocol. Just be careful to assign the correct network address on ISaGRAF.
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4.3: Using 1-8xx7 As A Modbus I/O Or A Modbus TCP/IP 1/O

There are some configurations that the HMI software gathers the 1/0 data from some called Modbus 1/0
modules. These I/O modules scan each input channel and refresh the output channels when need. Most
of time there are no control logic inside these I/0 modules, they are controlled by the HMI. To fit such
kind of usage, the 1-8xx7, iP-8xx7, 1-8437-80, 1-8837-80 can be treated as a Modbus 1/0 module;
additionally the 1-8437-80, 1-8837-80 and iP-8xx7 can be treated as a Modbus TCP/IP I/0 module. To do
that, follow the following procedures (If you are not familiar with the ISSGRAF programming,
recommended to review Chapter 2).

Create a new project
You may refer to section 2.1.1.2

Example:

_;ﬁISaGRAF—Project Management iy -IDIﬂ
File Edit Project Tools Options Help

‘m]ﬂﬁlﬁU%]%DemoPgm ]*Ql

. mer control: TP, TON, TOF (QLD) -~
demo_LSIE3e New Project ] i reset timer: TSTART, TSTOP (ST + GLD) j
demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM:

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

demo_05 Create new project N 5]
g demo_06

g demo_07 Name:(ESimpleLD ) I

Reference 1 T

Author : ICP [ !0 configuration: Cancel |
Date Of Creatio l[none] .ﬂl

VYersion Numbe
() 15aGRAF - Project Management g =10f x|

File l Edit Project Tools Options Help

Set comment text = \ A b= ’ 23 DemoPgm ‘ ‘9 |
Toske separecy X ontrol: TP, TON, TOF (QLD) j

Sort

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

Move down in list ystem date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM.
ml- miemgnde s woimln bl s TR __ac A __L2E50 N

demo_05 BI , x|
demo___l]ﬁ Project: simpleld

Reference . sim -

Author . Comment:C]A Simple LD ngranD I
Date of creation : 12 e

Version number :1

Description | ek ’}_.I Eancel
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Create an empty program
No control logic in this program.

Example:

-2 [BaGRAF - CREATION - F 1115
File Make Propct Tocls Debung Options Help

B HeE DRI ¥xk mh| fRan
] AN

S | Create new program |

Name: |emply

Comment: |

Language: | Quick LD : Ladder Diagram

’: Style: | Beqgin : Main program

o]

Cancel |

Connect 1/0 modules
You may refer to section 3.1

Example:

1SaGRAF - 104LD - Programs : =101 ]
Flo Make Project Toos Debug Options Hep
D HSN DDhe ¥»Xi>e @mp RD%

Begn &3 Hello Feset & Set Each 18
(Cre] Howdy Rer e

Poghe Howdy (LadderDinrom) Q pBwe ¢

-l

Fie Edt Took Options Help

el

NIV TN NIV N

= pushdkey z
= show3led né v
\
Name Of VO
l'}o‘";'ogd?""'““ Board Variables
| Associated With
Each /O Board
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Declare Variables associated with the channels of connected I/O modules.
You may refer to section 2.1.1.3

Example:

-2 -1SaGRAF - SIMPLELD - Programs i - |DL§]

File Make Project Tools Debug Options Help

B EHSE DEN | XX m€ Ran]
Dictionary

® ISaGRAF - SIMPLELD - Global booleans ! (] 4]

File Edit Tools Options Help
| | @ 00 @ cxBd &)

Booleans |integersReals | Timers | Messages | FB instances | Defined words |
CNeme Rtk Addr Commert

7

% 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
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Link Variables to the associated channels of connected 1/O modules.

You may refer to section 3.1.2

Example:

sm ISaGRAF - I04LD - I/0 connection
File Edit Tools Options Help

@ e L EFER &

=10 x]

[0 ] em i_8055 fl cowa) ref = 11
[ = DI8 ne— ER 2
[-] = DO8 e Ll
em i_87055 %
[-] = DI8 né [I] 7]
[-] =2 DO8
o i_87017

Connect I/0 channel #1 = x|

(5] ib7o2q  Channek |

| Close I

IIIF Free: K|
X3
[&] K4

= pushikey
[7] = show3led

Connect D I
Free I

Next |

Previous |

Assign the linked Variable a network address No.
You may refer to section 4.1
Example:

=laix]

File Make Project Tools Debug Options Help

B RS DED XXl m$ e
Begin: 8 ST Example Using Internal Yariables
=Tk

File Edit | Tools Options Help

| Quick declaration -

Modbus SCADA addressing map

‘Booleans

BdlaE

stances | Defined words |

V“Import text Comment
e T
Iripork true/false definitions real Input #2
Real Input #3
Sort Real Output #1
Renumber addresses Real Output #2
————— IO connection = l]
F)T_(ITRE 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 using Modbus TCP/IP protocol, make sure the Net ID (section 1.3.1), IP and Mask address (appendix
B) for the 1-8437-80, 1-8837-80 and iP-8xx7 is set up correctly.

The HMI can access to 1/0 channels through the associated network address now!
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4.4: Linking ISaGRAF PAC To Touch 500

Touch500 series HMI support below protocols to link to ICP DAS ISaGRAF controllers.

Item Protocols

Touch-506L Modbus RTU RS-232 , Modbus RTU RS-485

Touch-506TE  |[Modbus RTU RS-232 , Modbus RTU RS-485, Modbus TCP/IP

Touch-510T Modbus RTU RS-232 , Modbus RTU RS-485

Please install ”EasyBuilder 500" software (Ver. 2.7.1 or later version) first before you can 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.htm “setup.zip”
or run “setup.exe” at 1-8000 CD-ROM:\napdos\others\touch\500series\setup\

RS-232 Cable Pin assignment of PC to Touch 500 series (For PC to download HMI screen).
PC 9-Pin DSUB Female (RS232) Touch 510 (PC-232) 9-Pin DSUB Female

RXD2  —— —— 8RXD
TXD 3 7 TXD
GND5 5 GND

RS-232 Cable Pin assignment between controllers and Touch 500 series.
1-8000 COM1 & 1-7188 COM1 (RS-232) Touch 506 TE/506L/510T (PLC 232)
9-Pin Dsub Male 9-Pin Dsub Male
2 TXD >< 2 TXD
3 RXD 3 RXD

5 GND 5 GND

WinCon COM2 (RS-232)
9-Pin Dsub Female

Touch 506 TE/506L/510T (PLC 232)
9-Pin Dsub Male

2 RXD 2 TXD
3TXD 3 RXD
5GND 5 GND
7CTS
8 RTS

RS-485 Cable Pin assignment between controllers and Touch 500 series
1-8417/8817 COM2 (RS-485) Touch 506 TE/506L/510T (PLC 485)

DATA + 2 R+
DATA - 1 R-
WinCon COM3 (RS-485) Touch 506 TE/506L/510T (PLC 485)
D+ 2 R+
D - 1 R-
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4.4.1: Program the ISaGRAF PAC

To make data of the ISSGRAF controller to be accessible to the Touch 510T, variables in the controller
should be assigned a network address. Please refer to section 4.1, 4.2. If you are not familiar with the
ISaGRAF programming, recommended to review Chapter 2.

Variables used in this example.

Name Type Attribute Network address Others
ouT01 Boolean Output 0001 -
ouT02 Boolean Output 0002 -
VAL1 Integer Internal 000A (10) -

10 connection:

wn 1SaGRAF - TEST - IO connection

File Edit Tools Options Help
B eR2n 43| FX &)

[o] f’ »an ref = 10

(1] AN (4] = oUTo1

[2] AN [2] = OUT02

=] .

E N

[ | \ The I-7188EG/XG & WinCon-8xx7
[s | doesn’t support “show3led”, but you
can change it as “Virtual board”.
El = show3led =n=+

(2]

(1]

12 =l

A simple LD program to show the “VAL1” to 7-segment LED:

VALIOLED
[ RUN_ Q_ |
FALSEFSH_ The WP-8xx7, XP-8xx7-CE®,
\ VP-25W7 doesn’t support this
T#0s|CLE_ function block, so without
vaLidva 1 adding it.

After you finish this project, compile and download it to the ISaGRAF controller.
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4.4.2: Program the Touch 500

The “EasyBuilder 500 software can be used to designe many useful pictures for Touch 500 series. This
section illustrates a simple example to program a Touch 510T. For more information about programming
on the Touch series, please refer to the user manual which is provided with the “Touch” series hardware.

Click on the Windows "Start™ button, then click on the "Program™ button, then click on the
"EasyBuilder" — “EasyBuilder 500” button. The following window will be displayed. Select the proper
model for your application.

EasyBuilder

Welcome to EasyBuilder 500. el

= |
Please select your model. =
LT EIEIMTS 10T (640 x 480 -

oK Cancel

Click “File” — “New” to create a new project.

EasyBuilder - [ EBPrjl : Window 10 - Initial Screen]
_E File Edit Wiew ©Optien Draw FParts Library  Toeols Window Help - =] x|
C 122t a8l ElE] »ol=8] = [str
o Heen.. Cul+G = —
_ﬁ Close ﬂ%% E'lli‘l||2’l'|‘E|| |E'| & | E‘.llﬂurl-ﬂﬂ-ln_ﬂll El |I||
IT Save Cirl+3 5 A=
& Save As... E E
lasi| =

S 1 test.epi ﬁ
1o & EEFril.ep) % ﬁ
o 3 CAEBSU0_T'Projectitest].ep; = |
C _ . , B| &
E 4 CAEBS00_T'Projectitest.ep; = |
B,  Eat =| 0|
E T — ]
==l - 18 g
— (| - 10 -
=i 50 — =
S g

1 ESES R =

= "= Windows 1| | |

g Objects ||| Creats & new document WWI_I_I_ i
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Click “Edit” — “System Parameters” to set the communication parameter between the Touch 510 and the

ISaGRAF controller.
EasvBuilder -

WINLAOW LoDV ..
Bazte

(ol

£F File Im Del o ary Tecols Window Help = |5'|_|
—_— elete 2 -

Dl==| & = el BBl 2| ol=E] ST
T ———  Layer b

[Font:16 g o L = o 2 L e i =
Ik | [=-Windo!  Alien » ==
&I < Wake Same Size 4 E
E - # 10  Elipy Wertical
6 i} Elip Hortzontal E
T 1; iatate 9l depres E
A %ﬂ (GFronp Jiy)
e b UnGrenp | |
. - 1€ o
% 17 Redraw Window E
j E Select All Objacts ED
o0 ¥ Salect
= 1 :
| | I | | select Mext @hiject s
==l g Cliange Atinibuie), v
L 31 Swvstem Parameters... =145 ¥ =20 | >

PLC type should be set to “MODBUS RTU?”, Serial port set to “RS-232”, Data bits set to “8 Bits”, Stop
bits set to “1 Bit”, Baud rate set to “19200”, Parity set to “None”, PLC station No. set to be equal to the
Net-1D of the ISaGRAF controller (set to 1 in this example).

PLC n@ [MODBUSRTU ) |
HMI model = [MTS10T (640 x 480) =l
/ \\
Serial port IF :/|RS232 | Baud ratd : {19200 ) |
Data bits f |3 Bits ) | Parity \|Mone |
Stop bits 2\| 1 Bit / |

HMI station No. : [0 =] PLC station No uﬁ*—_l
Multiple HMI : [Disable =l HWI-HMI link speed = [115200 =l
FLC time ont constant (sec) : |3.0 j PLC block pack : IO j

Note:

1. If using Touch506TE ‘s Ethernet to link to controller, please set PLC type as “MODBUS RTU
TCP/IP” , PLC I/F port as “Ethernet” , Local IP address as Touch506TE ’s IP, Server IP address as
controller ’s IP, PLC station No. as the same Net-1D No. of the controller (default is 1)

2. If the cable between the Touch 500 series and the controller is 2-wire RS-485, please set PLC type as
“MODBUS RTU (RS-485 2W)”, PLC I/F port as “RS-485 2W”. Other setting is the same as RS-232.
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Click on “Text” to add a text. Select the prefered “Color”, “Font”, “Align” for the text and then enter the
“Content”. And then place it to the proper position.

EasyBulder - [ EBPryl : Window 10 - Imtial Screen)

EB File Edt View Option Draw Parts Library Tools Window Help -18]x%]
Dl|af 2] -IFI-_ | .-l elvlwl VAR s u|~a|ia|_=J__| |g|u|31‘
[Font: 16 A | ] = o S [ | 'I Gl bk
W
4 Fa

Create Text ¢

Text ]

Attribute

Color : [ =] Font: |22 =]

! Align : [Center ~|

Content :
Welcome To Touch 510! Z]

=

=

M 4 dow 10 - Imitia -

=2 _ EB File del Yxew quon Bzw Parts bemy Tools Window Help _-=18]x] JJ
= e e e T A T P R M W R
T e S s = ™ 1 D e 2 ) o

‘T = Windows ‘I ® I
ﬁl 4:Fa E E-
= 6 Helcome To Touch 510 RiEis
*10: I =l =
= 1 —=A]| e
@) 12 @ &
C 13 B &
A 14 =S

1c
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Click on “Function Key” to add a change-window button. Click on “General”, then select “Change
Window” and set “Window No.” to 11.

der - [ EBPrjl : Window 10 - Initial 5

£ File Edit Yiew Option Draw Parts Library  Teols Windew Help

OlE| 2=l 2z 263 =] san 2B 2 o=
NE= 2] o |

IT E--Windowsi’ & %
&I . 4: Fa E i
=1l I Helcome To Touch 516 R
— - H 0 Ty TIz3)|
J=) .11 o
) .12 &
3 .13 ==
A 14 ludy
i .15 LTy
% .16 tf:,K
A ’ éj' Gensral |Shape |Label |
. o Description : I
B J—I_[: Wi | C[BNT]  [BS] ¢ [CLR] ¢ [ESC] |
HL b  [ASCII] © Hard Copy B
< \:‘é@dow " Retorn to Prew
e Comimon Window Window@o. : ill 3
" Popup Window  Close Window
© JOG FS-Window
| © Window Bar  Minimize Window |
 Message Board |Set operation mode j Atnibitess |

e | ome | = | @ |
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Click on “Shape”, then select “Use shape” and the click on “Shape library ...”

Create Function Key

General Shape |Label I

—Zhape
Shape  librarw ...

—Bitmap

Ettmap libras,.. | [ Use bitmap

=late : IO vl

e

Select the prefered “Shape library” and then select one item and click on “OK”.

Shape Library

Shape library : - State: [0 -]
N\
0: Untitled 1: Untitled  2: Untitled 3: Untitled
4: Untitled 5: Untitled : Untitled 7: Untitled
Background : | -]
Select Lib. ... New Lib. ... | Unattach Lib. | Delete shape
Place..., OK w CANCEL
N\
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Click on “Label”, then select the prefered “Color”, “Font”, “Align” and set “Content” to “GOTO S117,
and make sure “Use label” is selected.

Create Function Key Object

General lShape Label I

Attribute
Color : I | | Font : [15 =
Align : |Center ﬂ State |0 ﬂ
Content :
GOTO 511 -]

™ Tracking

N
AN BE | B | mm |

Click on “Bit Lamp”

EasvBuilder - [ EBFnil : “Window 10 - Initial Screen)
EF File Edit Wiew Option Draw Parts Library Tools Window Help =[] x|
D= & Elel=l | &2 £ 0l ElBl »olES

=B = e T e = [ el L
6 Uelcome To Touch 518

K_@
aTo 511

S
|5

LE5le |5
=
5

ik
|

< JE =]~ |o)O)~
[

IB|B | 8|l |m|@|
le |z |8 |C|E @ K

=]
=
=

= Lz
1y
LIL

[«
B2 Windows

2 Chiects Bit Lamp object ¥ =334 [T =09

3

I
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Click on “General”, then select “Device type” to “0x” (0x is for boolean variables), then set “Device
address” to 1 (this value is associated with the network address value of the variable in the I-8xx7). And
then set “Function” to “Normal”.

Create Bit Lamp Object

GKESI&I |Shape | Label |

escription :
Fead address

Dervice type : IO): < Dewvice address : Il

Attribute
Function :

| =50 | ®mm |

By the same way as former, select prefered “Shap library”.

Create Bit Lamp Ghiect

General =hape ILabal |

Shape ‘

|| Fhape librarw ... W || ¥ Use chape
N\
Bitmagp ‘

Eitrmeap lifrars: | r Uilbitmlp

Shape Librars

Shape library : [ETESYIG—_—- | state: [0 -]
[16: Untitled [17: Untitled [18: Untitled [19: Untitled
| | =
[20: Untitled [21: Untitled [22: Untitled [23: Untitled
Background : | =1
SelectLib... | NewlLib... | Unattach Lib. | Delete shape |
IPlerces ... | | (8] .4 \ | CAMCEL I
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And then select “Label”, given a “OFF” to “Content” for “State : 0”. Make sure “Use label” is choosed.

Create Bit Lamp Object

General IShape Label |

— Attribute
Color : | |~ | Fout : |16 =
Align : ICenter j State : IU j
Content :
CFF -]

[~ Tracking

e | oms | e | mer |

And then change “State” to 1, and given a “ON” to “Content”. Make sure “Use label” is choosed.

Create Bit Lamp Cbiect

General |Shape Label |
— Attribute
Color : I | Font  [16 -
Align : [Left =] State :
Content :
O
<]
F*Ise label [ Tracking
N\
N\ e | ome | = | @ |
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By the same way as former, create one another Bit Lamp with a “Device address” = 2.

t's Attribute

General |Shape | Label | Profile |

Description : |
Fead address

Device t:

| Device address : [2

Attribute

Function : |Normal &

EasyvBuilder - [ EBPFrjl @ % 10 - Initial Screen]
£E File Edit View Option Draw Parts Library  Tools Window Help =S
D|=E| % Beo] 22 25002 2an BBl »0ES
[Font:16 -] Ll=1E]= =] St BislE]# =] =] 5]
’T = Windowrs [« CAEE
% 4: Fa E E
= 6 Helcome To Touch 516 R
— 10 I ==
=) 11 e [
of| - e PR R & &l
<] 13 0T S11 i r Y, J=l=S
KR 14 =Ty
a 15 = = = EEE| (Ty
T 16 | =
i 17 ol
_ 19 ]
-

M|l ] b

it B2 Windows
EL|| i Objects For Help, press F1 H=2% [ =142
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Click on “Toggle Switch”, then set all “Device Type” to “0x”, all “Device address” to 1 and select
“Switch Type ” to “Toggle”.

ilder - [ EBPril @ 1

B e Edit ¥iew Option Draw Parts Library Tools Window Help _-[&|x]
Dls(E| &lel@lol | Sz 2= bam =8 »ol=s
e =R EEE N T N e E |

IT = Windows AI 0| 52
% - 4:Fa

B
I~ F10: Tr
| 11
D) .12
jLdl - 13
A - 14
F4
i General |Shape |Label |
= -
— Description :
- —Eead address
Dievice w:{ j Device address Il \
ML
HL| ~rite addyess /

Dervice typd_|Ox j Device address : Il
—Attribute
Switch style @ |ON
| =ww | = |
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By the same way as former to choose a prefered “shape” and “label”.

Create Toggle Switch Object

General Sh&D\lLabel
=hape

l

Shape library ... | ¥ Use shape

Bitmap

‘ I Use bitmap

General ] Shape

Label |
Attribute
S Color : N | | Fout : [16 =
Align : |Center j State : | j
Content : l
OFF
[v label [ Tracking

EasvBuilder - [ EBPr;

EF File Edit View
DS ] 7 [=|&

~

11+ Window 10 - Initial Screen)

Option  Draw  Parts  Library  Tools Window Help
||| &7 e 2]

=

@i ElE »|m=s

[Font: 16 -|

- Windaows |~
4: Fa
3]
¥ Iy
11
12
13
14
13
16
17
18
19

o

B Windows

il lolnl |7

= o L[
S

5

Uelcome To Touch 518

K @ c
© 0

i

il Thiects

For Help, press Fl =293 ¥ =190

Li|E|e =

m
[iT}

|E |88 |8 |m|e)
e |2 |8 [O|E K ¥

i
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By the same way as former, create one another “Toggle Switch” however set all “Device address” to 2
and “Switch style” to “Momentary”. Click on “save” to save the project.

General |Shape |Label | Profile |

Description : I
—FRead address

| Deviceaddress: |2

Device address : |2

— Attribute
Switch style @ |ON

) -[ E il e 3
—  EB File Edit Yiew Option r¥v  JTools Mindew Help
D||d| %[E|@<| | 22w 2= olan =8l »]o=s
Font : 1 - 1 o] M I I
IT = Windowrs AI = o E
By - 4:Fa B %
= 1| I Helcome To Touch 516 R
E *]1[; Tt E
E 12 K_@ ; - : ﬁ i
| -~ 01O $1 o - £l E
A 14 =]y
E .. 15 =)
i 17 —
== 18 = &
=1 . 10 [
? = ) B
22l "E Windows 1 r
L Objects || |For Help, press FI E=mmafg=12] |
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We are going to design another window. Click on “Windows” —

mouse and select the “Create”.

EasyBuilder - [ EEFrjl :

[nitial Screen]

Window 10 -

EF File Edit Wiew Option Draw Parts Library Tools Window Help =[] x|
D|SE| & |EB@lo ] @2 £:]Z ok EB| » aES

“11”, then click the right button of the

i

Li|E|e =

1

B8 8| |m|e |

=]
=
=

le |z |8 |C|E @ K

Font:16 -
’T o Windows |«
% 4: Fa

]
% #10: I
= n
O e
< L
ﬂ }i Close
E i
=
P
M| |
pLe [
B

W El R Window_011

Window No. : Start Pos.: X: |0 Y: [0
Size
Width : [640 Height : (480
Style
I Tracking " Monopaoly ¥ Clipping ™ Coherence
Security Level
|L0west j
Frame
Width: |4 - Color : | [-]
Background
Color : [N -1  Pattern: |
* Filled Pattern color : [N -
OK Cancel |
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Double click on “Window 011”.

1 & : WIRGOW ¥ IRAOW - L I
Bsne Edst}berwon mawzammmxy Tools Window Help =18|x|
izt _J:E]ﬁ' |§| |Q|[ |&]-

Dlglgl H(’hlﬂ'(,lf.l

Font:16  ~] AlA

B8 =8 L)z R oo | 7] =

= Windows & l
4:Fa

o “of

=% Windows

6
*10: Ir

T11: Window 011
12
13

14
15
16
17
18
19

A

Objects

For Help, press F1

X

[Feor [

%

L ;
{mmupﬁmmmmuw;

Create a change-window “Function Key” as former method to change to “Window No.”

Labeled as “BACK”.

B2 Lo POl e 7] =

= Windows

4: Fazl
6

*10: Iy

1
12
12
14
15
16
17
12
19

J |  Hard Q’y AT I
¢ Return to Preveom ‘

=10, and

=]

»
X=tol [¥=' [ | 2
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Click on “Set Word”, then set “Device Type” as “4x” (4x is for short integer, 4L is for long integer),
set “Device address” to 10, “BIN”, and “Set style” to “Set Constant”, and “Set value” = 100. And then
select the prefered “shape”, and set “label” to “Set to 100”.

W

EasyBuwlder - [ EBPrsl : Window | \ 011}
EB Fle Edit View Option Draw Parts Library Tools Window Help -18]x]
D@ & B@o | @2l 242 98i = 28l Ig_:
Font: 16 »| A<= =|=| Glfslohl@| BIms|@lm] 2] ||l

= Windows l
4:Fa
6
*0: Iy
LW
12
13

14

=

[ 8 |= 9 o 3¢ e[~ Ol | 7] ?

m_e Edit Sbew Tools Window Help  =18]x|
D|s|=| xlmlq]_:zl | eilflvej;l 12| sl9l| Ele 2oy |
Font:16 = Af| v ElF 3| EIEIQIGI 2] |1 2] o] I s
ri- = Windows ‘|
&' 4:Fa
= 6
N 010: I
i 1 %
O 12
C 13
al| B
% 16 [ S
L 17
= 18
P | 19
m -
E Led | m.'_l_, %
=) "8 Windows | |« | »
B0 Objects || [For Help, press FI X Eeie T,
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Click on “Numerical Data”, set “Device Type” to “4x” (4x is for short integer, 4L is for long integer),
“Device address” to 10, “BIN”, “Number of words” to 1, “No. above Dec” to 7, “No. below Decimal” to
0, “Input low” to —32768, “Input high” to +32767. And then select the prefered Font.

EasyBuilder - [ EBPr3l : Window 11 - Window _011]

EB File Edt View Option maw Parts Library Tools Window Help =18
n[=[=]] x%]qjsl o @l 2] uloaligl =& 2ol IE‘
|Font 16 I AI A Iﬁlf___' EIEIQIGI @lEiI[?ﬂIIEI = o

[—’ = Windows ‘l = 3
M 4:Fa - hl
| 6
; *0: Iy ﬁ
: b=

] 1 W i =
O 12 =
C 13 e )4
e K

A 14 o fla
= 15 BACK .
B 16 = Q
i 17 ]
Jotal 18 '
=] 1a

| W Create Numeric Data Obpect

JEA [ KN " Genenl | Numeric | Font |

2el %3 Wu Description : |

&[ B0 Redaddres

Device type’? |4x ] Deviceaddress : 10
BIN =l No, of words : |1 |

Create Numeric Data Obpect

General Numeric | Font

Display

{" Binary C Mask

& Deactmal
C Smgle floal

" Hex

 Ram i iy

Numeric

5. above Dec, & |7 -

Input low : |-32768
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Now we are going to add one another “Numerical Data” with conversion.

Click on “Numerical Data”, set “Device Type” to “4x” , “Device address” to 10, “BIN”, “Number of
words” to 1, “No. above Dec” to 5, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to
+32767, check “Do conversion”, set “engineering low” to —10, “engineering high” to +10 (Convert
[-32768,+32767] to [-10,+10] ). And then select the prefered font.

EasyBuilder - [ EBFrjl : !
£E File Edit WYiew Option Draw Earts Library  Tools Window Help -|5|_|
DS @] %@ &2 2] +i|«ii|iii| El=EIREn=
Font: 16 o o = ENEREEm |
IT = Wmdows - . E
7l ]
~l !
& 3 El
O S| &
g = (==
Create Numeric Data C a E
Feneral Numericl Font I E Q
Description : || EIIEW;CP Iny
Read address =i ==
Device typg™ |4): j Dievice address : IlU \ 8| ED |
EIN j MNo. of words : Il j B
Create Numeric Date. Object ||z

Creneral H“-Tﬂgﬂ | Fomnt
Drizplacy \

FD‘:S::I " Hex ™ Binary = Magk

3 float " Double float

" Baw data displaor % Do conversion

N

Na. below Dec. : |2

Tnput high : IBE?E?

Engineering high: [10
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Click on “Numerical Input”, set “Device Type” to “4x”, “Device address” to 10, “BIN”, “Number of
words” to 1, “Trigger Device Type” to “LB”, “Trigger Device address” to “9000”, “No. above Dec”
to 7, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to +32767. And then select the
prefered shape. (Remember to save the project.)

wilder - [ EBPrjl @ Windew 11 - Window_011]

£ File Edit Yiew Option Draw Parts Library  Teols Windew Help

O E| fs=|o ] 27 263 san 2B 2 o=

-

Lz|E]e
L]l

18 &% |C|E | K]

=
i

m
L

Ceneral |Humﬂri1: | Shape | Fomt |

Diescriptio
—Fead address

Dievice trpe | 4x \ | Device addfess : [10 )
EIN | | |
— Trigger addgees |
Dievice |LE ;I Devicew

| |5 =748 |m|@ |

Create Numene Input Obect

General  Numeric | ShW
l: Display

@ Decimal " Hex  Binary & Mask
" Single float " Donble float
¢ Raw data display " Do conversion

MNumeric

. above Dec, : I'? _Ij Mo, below Dec, : IO _Ij
nput low : |—32768 Input high : I+32’?6T
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Click “Tools” — “Compile ...” to compile this project.

Ol ] 2@l ] S| 2| 2]

—

e e Qn—line Simulation \
| . .I A =SE|=
I_Font' 16 | | | | |M|@|W Off-line Simulation :
k||| = Windows ‘I Download ...
&l - 4:Fa
N "
I=)
O
£
ﬂ Proiect name : |C".E8500".Pr0|ec1."'.tesﬂep]
B
ﬁ Comp“e file name : |C:‘|E8500‘|Pr0iect\test1.90b
22
=
M| |4
Bl

A

Compile o

Close

AN

~N
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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 "EasyBuilder” — “EasyManager” button. The following window will
be displayed. Choose the correct COM No. on your PC (Normally is COM1), “115200 bps”.

Connect the RS-232 download cable (refer to section 4.4) between PC and Touch 510.

PC

T

Touch 510T
506L / 506 TE

Click on “Jump To RDS” first, if OK., you can see the screen of the Touch 510 will change and wait for
project download. Click on “Download” to start to download the MMI picture to the Touch 510.

Easvhdanager
[com1  -f115200bps -]
IPro]ect Download/Upload j
ICompIete Downloadeploa(j
EasyBuilder
Simulator
DownlLoad ,\‘
UpLoad N
Jump To RDS !L
Jump To Application \
Jump To Touch Adjust
Exit

If downloading is OK, You may click on “Jump To Application” or reset the Touch 510T , and then
connect another RS-232 cable between Touch 510 and the 1-8xx7 (refer to section 4.4).

Now, you may touch each icon on the Touch 510 to test. Have a good luck !

Touch
506L/506TE
510T

RS-232

HE ke

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 inside the ISaGRAF project. For
more information about these functions, please refer to Appendix A.4.

ARY N R Read one integer (4 byte, signed) from an integer array
ARY N W Write one integer (4 byte, signed) to an integer array
ARY W R Read one word (2 byte, signed) from an word array
ARY W W Write one word (2 byte, signed) to an word array

Word and integer arrays built in the 1-8xx7, 1-7188EG/XG, pUPAC-7186EG, iP-8xx7 & VP-2117
controller occupy the same memory area, please use them carefully. Other softwares (HMI, OPC
server, ...) running on the PC can access to these word and integer arrays via Modbus protocol. The
valid network address for these arrays is from 5001 to 8072 for 1-8xx7, 1-7188EG/XG, uPAC-5xx7,
UPAC-7186EG, iP-8xx7 & VP-2117 while 10,001 to 19,216 for the WP-8xx7, WP-5xx7,
XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7 and their relation is listed in below table.

For the 1-8xx7, 1-7188EG/XG, uPAC-7186EG, pPAC-5xx7, iP-8xx7, VP-2117:

Network Address (Decimal) Word Array Integer Array
5001 (1,1) (1,1)
5002 (1,2)
5003 (1,3) (1,2)
5004 (1,4)
8071 (12,255) (6,256)
8072 (12,256)

For the WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 and VP-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)
19215 (36,255) (18,256)
19216 (36,256)

Note:

1. Network address 1 to 4095 for 1-8xx7, 1-7188EG/XG, uPAC-7186EG, uPAC-5xx7, iP-8xx7,
VP-2117, while 1 to 8191 for WP-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 address in the physical transmission format is equal to Network address minus one (please
refer to Chapter 5). So the valid Modbus address for word & integer arrays is from 5000 to 8071 for
[-8xx7, iP-8xx7, etc. and 10000 to 19215 for WP-8xx7, WP-5xx7, XP-8xx7-Atom-CES6,
XP-8xx7-CE6 and VP-25W7/23W7.
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Chapter 5. Modbus Protocol

The Modbus protocol is a powerful and flexible communications protocol that allows numerous
software programs and hardware devices to communicate with each other. Any 1ISaGRAF controller
variable that will be used to communicate through the Modbus protocol MUST have a unique network
address before it can communicate through a Modbus link (please refer to section 4.1).

5.1: Modbus Protocol Format: RTU Serial

PC software programs and HMI hardware devices can access data from the variables in the ISaGRAF
controller system ONLY after that variable is assigned a unique network address (please refer to Chapter
4). For more information regarding connecting a PC to an 1ISaGRAF controller system, please refer to
“Getting started Manual” of each controller for details on how to properly connect these devices.

User require programing the Modbus communication program or using commercially available SCADA
software to communicate with 1-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xx7, iP-8xx7, VP-2117,
WP-8xxX7 , WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7 and VP-23W?7 controllers and
they support the following Modbus functions.

Modbus function Action

1 Read N bits (booleans)

2 Read N bits (booleans)

3 Read N words (signed short integers)
4 Read N words (signed short integers)
5

6

Write 1 bit (boolean)

Write 1 word (signed short integer)
15 Write N bits (booleans)

16 Write N words (signed short integers)

To read boolean variables, both of function 1 or 3 may be used. If using function 3, values are stored in a
word field, variable TRUE means OxFFFF.

To write boolean variables, both of function 5, 15 could be used. If using function 5, writing bit 0 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 of function 6, 16 could be used.

To read long words (signed long integers and float), function 3 should be used. To write long 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 with the naming conventions used throughout the Modbus protocol-addressing chapter, the
following table describes the notations used in this chapter.

Slv Slave number (Net ID address of the controller)

Nbw Number of words

Nbb Number of bytes

NDbi Number of bits

AddH Modbus address, high byte , 0 ~ OF

AddL Modbus address, low byte , 0~ FE

VH Word value, high byte

VL Word Value, low byte

\Y Byte value

CrcH Checksum, high byte , CRC-16

CrcL Checksum, low byte , CRC-16
IMPORTANT NOTE

All of the values used in the request and answer frames are hexadecimal values.

Modbus address described in this chapter is equal to Network address of the ISSGRAF variable minus
one. For ex., Modbus address 0 is associate with ISSGRAF Network address 1. Modbus address FFE
(4094) is associate with ISaGRAF Network 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: |slv |01 |addH| addL|00 |nbi |crcH|crcL

Answer: |slv |01 [nbb Vo | V1 |, crcH | ercl

VO, V1 ... are the bit fields of number of bytes (nbb) using the following format.

Bit & Bit 1
Vo \ Bit9
V1 ﬂ
it 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/addL + nbi — 1. If the
value of the Boolean variable is "True", 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 the number of words (nbw), in signed 16-bit 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 Function 3

Integer values can be read by function 3. A word in the modbus protocol is a 16-bit value (signed short
integer), and an ISaGRAF integer variable is a 32-bit value, so only the lower 16 bits of the integer
variable are returned. If users would like to read a 32-bit integer (signed long integer) of 1-8xx7
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: Write 1 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 a OXFF value 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 to "False".

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 Modbus address
addH/addL to addH/addL + nbi — 1. The total number of bytes (nbb) is the total amount of bytes
occupied by nbi bits, that means nbb = (nbi+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.

V0, V1 ... are the bit fields of number of bytes (nbb) using the following format.

Bit 8 Bit 1
Vo \ Bit 9
W1 ﬂ
hit nhi
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/addL + nbi — 1. Writing
a 1 to a bit will set the 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 from the Modbus address
addH/AddL to addH/addL + nbw — 1. The number of bytes (nbb) is the total amount of bytes occupied
by number of words (nbw), that is nbb = 2 * nbw.

Fequest: slv | 10 |addH |addL |0C |nbw |nbb|vH |vL | ... |crcH|crel

Answer: [slv | 10 |addH |addL |00 (nbw | creH| crels
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Examples Of Modbus Function Formats

Function 1: Read 15 bits starting from Modbus address 0x1020. 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 variables with a network
address of 0x102A and 0x102D are "True" (Modbus address is 0x1029 and 0x102C), the rest of the
variables are set to "False".

Function 5: Write 1 bit to the Boolean variable with the Modbus address 0x0006. 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 the Modbus address starting from
0x2100. The first word value to write to is 0x1234. The second word value to write to is 0x5678. The
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

The Ethernet port of 1-8437-80, 1-8837-80, I-7188EG, pWPAC-7186EG, uPAC-5xx7, iP-8x47, VP-2117,
WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 controller systems supports the Modbus TCP
slave communications protocol.

ALL requests are sent via TCP on port number 502.

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 the Modbus RTU Serial protocol after byte No. of
6 except that the CRC-16 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 9 (NET-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 as follows:

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 Serial protocol.

This CRC-16 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(mask=0;mask<0x100;mask++)
{
crc=mask;
for(bit=0;bit<8;bit++)
{
mem=crc & 0x0001;
cre/=2;
if(mem!=0) crc *= POLY_CRC16;
}
TABLE2[mask]=crc & 0xff;
TABLE1[mask]=crc >> 8;

¥
k

void crc_make(WORD size, BYTE *buff, BYTE *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 "= crc[0];
crc[0]=crc[1] » TABLEZ2[car];
crc[1]=TABLE1]car];
}
*hi=crc[0];
*lo=crc[1];

¥

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 5-7



Chapter 6. Linking I-7000 & 1-87K Remote 1/O Modules

Note:

1. The I-87017R and I-87017RC is better than 1-87017 and 1-87017C in industrial application.

2. The 1-87018Z is better than 1-87018 in industrial application. (1-87018Z has 10-channels. The
precision is better than 1-87018, 1-87018R and 1-87019R. 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.5to 8 as
Thermo-Couple K-Type, using Ch.9 to measure +/- 2.5 V, and using Ch.10 as Thermo-Couple
R-Type.)

3. The 1-7018Z is better than 1-7018. (The reason is the same as 1-870182)

I-7018z: http://www.icpdas.com/products/Remote 10/i-7000/i-7018z.htm
[-87018z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm
For more description about using 1-7018Z, please refer to Chapter 11.3.9.

6.1: Configuring The 1-7000 & I-87xxx Modules

Note:

A. If the 1-7000 and 1-87xxxW 1/O module’s type is Analog Input, please configure the format as
«“2’s complement”. Like these Al modules: 1-7005, 1-7013, 1-7015, 1-7016, 1-7017, 1-7017R, 1-7018,
[-7018R, 1-7019, I-7019R, 1-7033, 1-87005W, 1-87013W, 1-87015W, 1-87015PW, 1-87016W,
1-87017W, 1-87017RCW, 1-87017ZW, 1-87017DW, 1-87018W, 1-87018RW, 1-87018ZW,
[-87019RW and 1-87019ZW, etc.

B. If the 1-7000 and 1-87xxxW 1/0O module’s type is Analog Output, please configure the format as
“Engineer Unit”. Like these AO modules: 1-7021, 1-7022, 1-7024, 1-87022W, 1-87024W and
[-87026W.

Before connecting the 1-7000 and 1-87K remote 1/0 modules to the controller system, it needs to set up
the NET-ID (Must be unique ID) for each I/0O modules and the same baud rate with the controller by
using the "DCON Utility". “DCON Utility” is a useful software tool used to network search, configure or
test the 1/0O modules. Please visit the website to get “DCON Utility” 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 the module’s INIT* to GND (or switch the junper to INIT) and Power on the module.

Very Important: Please wire an terminal resistor around 110 to 330 ohms (you can try 125 ohms
first, then try others) at ISaGRAF controller‘s RS-485 port , between the D+ and the D- pin.This will
ensure the host watchdog of 1-7000 and 1-87K output modules to work correctly. (For example, if you
don’t wire any terminal resistor and enable the host watchdog function at “bus7000b” (Section 6.2,
the “host_watchdog” parameter set as 1) , when you just unplug the 1-7000’s “DATA+” pin (keep
“Data-““ pin connected with the controller) , you will see the watchdog doesn’t work in this 1-7000. If
you wire a resistor about 125 ohms between the controller’s RS-485 D+ and D- pin, if you unplug
any one of 1-7000’s “Data+” or “Data-“ pin, the watchdog will work correctly.
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Step 1: Hardware connection:

Please connect the PC and 1-7000 module to configure it.

° o

2¢O D

ﬁ CE%V [,,“If
pe——N 7_(;) -

HOST COMFUTER

FOWER SUFFLY e 3 o
+H10V~+30VDC = ==

o f (Y)DATA+
(G)DATA-

(R)+Vs

viva4 -(B)GND 1(?/,
\| +v.iv0 —y

Note: For linking I-7000 and 1-87xxx 1/0 module, you have to prepare an 1-7520R (or 1-7520)
RS-232/RS-485 converter (or USB to RS-485 converter, such as tM-7561, 1-7561). The ICP DAS 1-7520,
I-7520R, tM-7561, 1-7561 high functionality converter with a Self-turner which can auto change the
baud rate.http://www.icpdas.com/products/Industrial/communication_module/communication_list.htm.
For other brands, the RS-232/RS-485 converter will use one specific baud rate. (Without a Self-turner,
every time the baud rate changed, you must manually configure it and it’s really inconvenient.)

Step 2: Set I/0O module to initial state

If the module is a new one, factory have set a default settings for user’s convenient. If you don’t know the
configuration of the module, please set the I/O module to initial state.

*** To set I1-7000 module to initial state is to wire connect the INIT* to GND and Power on the module.
Then the module will become initial state. (Some new designed 1-7000 modules have a
Dip-switch at its back. Please switch it to the “INIT” position, then power up the module)

*** Most of I-87xxxW module has an internal Jumper; you can set it as “Normal” or “INIT” state.

*** For old designed 1-87K module’s initial state is set by 1-87K4/5/8/9’s dip switch. For example,
setting dip-2 to “ON”, and then re-cycle the power, it means the second slot is in initial state. (If
using 1-87K5 and 1-87K9, please do not plug 1-87xxx board in its left-most slot for initial
configuration. Please plug at 2nd to 9th slot for initial configuration. The dip-1 is for 2nd slot of
1-87K5 and 1-87K0, ..., dip-4 is for 5th slot, Dip-8 is for 9th slot of 1-87K?9).
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Some new designed 1-87K High Profile 1/0 modules, like 1-87019w, have Jumper built-in. Their
“INIT / Normal” state is controlled by its own Jimper not by the dip-switch of 1-87K4/5/8/9. After

completed the setting, please remember to set it as “Normal” state.

The default state from factory:

I/0 Module 1-7000 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/0 Module 7000 series (1-7000 and M-7000) 87K series
Address 0 0
Baud rate 9600 115200
Checksum Disabled Disabled
Protocol DCON Protocol DCON Protocol

Step 3: Select COM port and baud rate to search

Execute the DCON Utility from “Start/programs/DAQPro/DCON Ultility/”.

—_—

] DCoN Uiility
=) Uninstall DCON Utility
@] DCON_Support_Module_List

[£) Version_Information

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

fa DCON Utility »
{7 NAPOPC ’
@) VCEPo ¥

| fi DAQPm
() Rainlendar »
& Intemet Explorer

Programs(®) »

’_é, OpenOffice.org 2.0 »

' o =
ig start B © @) PDFCreator »
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2. Click J “Start Search” icon to begin search module. Click L] when it is found.

Step 4:

'l DCON T r; 5 _ -
Fil: | 1 fPort Seerc) Eon Temminal Help
COM to search: Time Dut Setting : ¥
pund Ou 0008000 moduale —
’7|CDM1 vI ’7| 00 ms
== IEIS @) NS
todule || D) less | Baudrate | Chi Baud Rate to search:
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

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

u Configuration for 7050 Module ¥ersion: B104

- Digital Output-|
LS (CH-0)

]

B

0=00

MSE [CH:7)

~Power On Value of DO

Safe Value of DO

- Digital Input—| 127

LSB [CH:0)

0:7F

_|

M3B [CH:E)

[ T T T [ T T
2]
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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 setti ng. Stepd. Power off then Power on the module.
Step3. Bearch the module again.

Note: Remember to remove the connection of I-7000’s INIT* and GND after the setting is well
configured. Then recycle its power. For 1-87K 1/0 modules, remember to switch the related
Dip to “OFF”, then recycle its power. The I/0 modules cannot be used under the INIT state.

IMPORTANT NOTES regarding remote 1-7000 & 1-87xxx Modules:

One 1-8xx7, I-7188EG/XG, uPAC-7186EG, pnPAC-5xx7, iP-8xx7 and VVP-2117 controller system can
link up to a maximum of 64 pcs. of 1-7000 and 1-87xxx modules (However 255 pcs for WP-8xx7,
WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7). It recommends on maximum 40
linked modules for one controller system. Each 1-7000 and 1-87xxx module MUST have it’s own
unique address to properly link to an 1ISaGRAF controller system. In the “Dcon Utility”, the
default ""Checksum™ setting is “disabled” and each 1-7000 and 1-87xxx modules must set to the
same baud rate as the controller system.

If the type for 1-7000 and 1-87xxx 1/0 module is Analog Input, please configure the format as “2’s
complement” by DCON utility.

Like these Al modules : 1-7005, 1-7013,1-7015, 1-7016, 1-7017, 1-7017R, 1-7018, 1-7018R, 1-7019,
I-7019R, 1-7033, 1-87005W, 1-87013W, 1-87015W, 1-87015PW, 1-87016W, 1-87017W, 1-87017RCW,
1-87017ZW, 1-87017DW, 1-87018W, 1-87018RW, 1-87018ZW, 1-87019RW and 1-87019ZW, etc.

If the type for 1-7000 and 1-87xxx 1/0O module is Analog Output, please configure the format as

“Engineer Unit” by DCON utility.
Like these AO modules : 1-7021, 1-7022, 1-7024, 1-87022W, 1-87024W and 1-87026W.
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6.2: Opening The "Bus7000b" Function

To create a link between the 1ISaGRAF controller system and an 1-7000 and 1-87xxx module, you need to

connect the "Bus7000" function (or “Bus7000b”, the “Checksum” can be set as “Enable” or “Disable”,
but the "Bus7000" can only be used when the “Checksum” is “Disable”) through the "ISaGRAF 1/0
Connection™ window. The "Bus7000b" function is considered a "virtual board", and must be selected
from the "Equipments” section of the "Select Board/Equipment” window.

The "Bus7000b" MUST be connected to slot number 8 or higher on the "ISaGRAF 1/0 Connection"
window (since slot 0 ~ 7 are used to connect to real 1-8xxxW and I-87xxxW 1/O boards). Only one
""Bus7000b™ can be linked to one 1ISaGRAF controller system! If you attempt to connect more

"Bus7000b" to an ISaGRAF controller, it will not work.

sm ISaGRAF - CREATION - 1/O connection

File Edit Tools Options Help

@ eBR2n 4L R &

=

EI@EIMEEEREE

il

Select board/equipment IR

bus7000: |-7000 10 on Com?3 or COM4

bus7000c: %7000 |0s on Com3 or COM4
ebus_m: Set 3s Ebus Master

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
i_8042: Isolated 16 CH.DI & 16 CH. DO
i_8050: 16 Ch. selectable |/0

i_8054: |solated 8 CH. DI & 8 CH. DO

i 8055: 8CH.DI&SCH. DD

i_8063: Isolated 4 CH. DI & 4 CH. DO
i_8077: 8CH. DI & 8 CH. DO simulator

:bus7000b: 1-7000 [Os on Com3 or COMA

-~

Cancel

i}

Note

" Library

(" Boards
l % Equipments >

The following figure shows a "Bus7000b” is linked to slot 9.

wn ISaGRAF - HI - [/O connection

File Edit Tools Options Help

@& =B ¢d FR

=101 %]

FIHEE IR

(5 ] e bus7000b

B = remot

v

&

aas) com_baud = 9600
08 host_watchdog = 0
| watchdog_timer = 1E
| chechsum =1
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The "com_port" parameter can have a value of 3 (for COM3) or 4 (for COM4) for the 1-8xx7, iP-8xx7
controller, while 2 (COM2) or 3(COM3) for the I-7188EG/XG, uPAC-5xx7 & uPAC-7186EG, while 2
(COM2) for the WP-8xx7, WP-5xx7, VP-25W7, VP-23W7 and 3 (COM3) for the XP-8xx7-Atom-CES6,
XP-8xx7-CE6. This parameter defines which COM port ID the controller system will communicate
with the 1-7000 / 1-87xxx module.

The "com_baud" parameter defines the baud rate that the controller will communicate with the 1-7000 /
I-87xxx module. The possible values are 2400, 4800, 9600, 19200, 38400, 57600, and 115200. In order
to have a smooth communication, you must make sure that the controller system and the 1-7000 / 1-87xxx
modules are all set to the same "com_baud" value.

The "host_watchdog" parameter defines to enables or disables the watchdog function for the 1-7000 and
I-87xxx module. Setting the "host_watchdog" parameter to “1” will enable the "host_watchdog" feature,
set it to “0” will disable this feature.

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

If the host watchdog feature is active and the watchdog timer is exceeded on the controller system (it
means the connection is break between the controller and 1-7000 / I-87xxx modules), the 1-7000 /
I-87xxx modules will go to a "safe" predetermined value by DCON utility. (Normally for Digital Output
channel, the “safe” state is D/O=False.)

There is an analog input channel available on the "Bus7000b: Remote" virtual board. This analog input

channel will return a value equal to the currently set baud rate. If the value is “0” means that it fails to
open the communication port.
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6.3: Programming an I-7000 & 1-87xxx Module

6.3.1: Program I-7xxx or I-87xxx remote 10 function blocks

To link any I-7000 and 1-87xxx module to the ISaGRAF controller system, the "Bus7000b™ module
MUST be opened first. Once the "Bus7000b" is opened, the "I 7xxx" / “I-87xx” function block can now
be programmed and you can access all of the 1/0 channels available from that function block, and that

data can now be used in a LD program.

NOTE:

Please declare all variables which connect to the 1-7xxx / 1-87xxx block as “Internal” attribution.

Example 1: Programming an 1-7050D Module

e

Address of «—

I-76050D

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

ADE_

BOL1_
B2

170500
Q

EIl_
EIZ
EI3
El4
EIX
El&

EI7_

COM

4)101

D102
D103
D104
D105
D106
D107

| |
34

Address of
I-7041D

~,

Connect well will
return TRUE.

7 D/l channels of
I-7050D. Can be
declared as “Internal”
attribute.
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Connect well will
return TRUE.

14 D/I channels of
1-7041D. Can be declared
as “Internal” attribute.
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Example 3: Programming a 1-87017R or 1-7017RC function block (Used when the hardware is
[-87017RCW or I-7017RC)

I-87017RCW and I-7017RC can measure current input of +20 mA, 0 ~20mA and 4 ~ 20mA without an
external 125 ohm resistor. Please configure their format as “2’s complement” by DCON utility. (The
“A4_20_to” function can be used to convert the analog input value to user’s engineering value, please
refer to Appendix A.4)

Range type _ [-7017RC /87017RC\_N
(by “DCON Utility”) Physical value Analog Input value (Decimal)
- 32768 0 +32767
7 4 ~20 mA 4 mA 20 mA
D + 20mA - 20mA 0 mA 20mA
1A 0~20mA 0 mA 20 mA
|_87017R OK1
I en Q_ i
1—{ADR_  NI_|-A1 \
16#1A-{RANGE_ NIZ_|-42 If connected well, return as TRUE.
If abnormal, return as False.
/ NI3_|-A3
NI4_ A4
To use “i_87017R” '\ Please program “i_87017R” for using
and “i_7017RC”, NI5_I-AS RS-485 1-87017RCW module.
Please assign the same NIE a6
“Range Type” setting o 8 Internal Integer variables should be used
here as they are NI7_[=A7 here. (8 Al channels for 1-87017RCW)
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 Note for Using RS-485 Remote 1/O to Measure the 4 ~ 20 mA Current:

If the current input sensor is 4 to 20 mA, user may be better set the range type of analog input module to
“ID] : +/-20 mA” , or “[1A]:0~20mA”. (setas"[7]:4to20 mA"isnotgood)

The reason is:

If setting the range type as “[7] : 4 to 20 mA”, analog Input value of 0 or close to 0 could mean the Sensor
input is 4 mA , and also possible the Sensor is broken-line. So it is not easy to distinguish these two
situations by this Al value.

Howeuvr, if setting the range type as “[D] : +/- 20 mA” or “[1A]: 0~ 20 mA”, analog input value of O or
close to 0 only means the Sensor is broken-line . If the Sensor input is 4 to 20mA, the analog value
should be 6553 to 32767. When it input 4 mA, the value is 6553 not close to 0.

(Of course, the RS-485 communication state between the Al module and controller must be Ok. The
“Ok1” and “OKZ2” variable in the above example 3 can indicate the communication is Ok or not. If the
communication is False, it means the controller can not link to the RS-485 1/O well. You need to handle
this situation in your ISaGRAF program).

So, if you want to distinguish whether the Sensor (4 ~ 20 mA) is OK? It would be better to set the type as
“[D] : +/- 20 mA” or “[1A] : 0 ~ 20 mA”. Then, you can set the condition in your ISaGRAF program.
For example, when the A1l ~ A16 input value is less than 5000 or 4000, it can be regarded as Sensor
broken-line or abnormal.
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Example 4: Program 1-7018 block (Please use new “l_7018n” block)
(1-7018z is a better hardware choice. Please refer to Chapter 11.3.9 for demo example)

Please configure 1-7018 and I-7018R‘s format as “2’s complement” by DCON utility. Then please
program a “I_7018n” block (The “l_7018n" block request all 8-channels by one single command,
however the “lI_7018” block need to send 8 commands for 8-channels)

|_7018M COMM_Ok15

15— ADR M1 _A1 \

- - If connected well, return as
/ NIZ_2 TRUE.

Address of 1-7018 MIZ_[3

or 7018R MNI4_Ad4
mis_f#s

BN

MIE_ |46 8 Internal Integer variables should be used
NIT_f7 here
LI ot

The other RS-485 1-7000 and 1-87K 1/O all use the similar way.

Note:

If RS-485 remote 1-7000 and 1-87xxx 1/0O module’s type is Analog Input, please configure the
format as “2’s complement” by DCON utility. Like :

I-7005, 1-7013,1-7015, 1-7016, 1-7017, 1-7017R,1-7018, 1-7018R,1-7018Z, 1-7019, I-7019R, 1-7033,
I-87005W, 1-87013W, 1-87015W, 1-87015PW, 1-87016W, 1-87017W, 1-87017RCW, 1-87017ZW,
1-87017DW, 1-87018W, 1-87018RW, 1-87018Z, 1-87019RW, 1-87019ZW and so on.

If RS-485 remote 1-7000 and 1-87xxx 1/0 module’s type is Analog Output, please configure the
format as “Engineer Unit” by DCON utility. Like :
I-7021, 1-7022, 1-7024, 1-87022W, 1-87024W and 1-87026W .

Below table is for the 1-7017, 7017R, 87017W, 87017RW. (These modules need an external 125 ohm
resistor when using “D: £ 20mA”. If you don’t want to use it, please choose 1-7017RC or 1-87017RCW
or 1-87017Z or 1-87019ZW)

Range tyep _ I-7017 / 87017 _
(by DCON Utility) Physical value Analog Input value (Decimal)
- 32768 0 +32767
8 + 10V - 10V ov + 10V
9 + 5V -5V oV +5V
A + 1V -1v ov +1V
B +500mV - 500mVv omvV +500mV
C + 150mV - 150mV omv +150mV
D + 20mA - 20mA OmA + 20mA
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Below table is for the I-7017RC and 1-87017RCW (no external 125 ohm resistor required)

Range type ) [-7017RC / 87017RC W_
(by DCON Utility) Physical value Analog Input value (Decimal)
- 32768 0 +32767
! 4~20mA 4 mA 20 mA
D + 20mA - 20mA 0 mA 20mA
1A 0~20mA 0mA 20 mA

Please refer to the on-line help for each I/0O module’s table or refer to the Appendix D.

Please mouse double clik on the function block and click on “Info”, then click on “Note”.

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|
(] DR _| - -
1_7018M LIJ
Hote
GOm0
BT}z N
ey x
B3 =LA NI =i _ =
:|S4 NI4_ I_. function blocks J| ||_?D18n.Faster, 8 CH. Thermocouple Input J|
EE A NS [+
"IF Q 7 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
oK
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6.3.2: Setting a special “ADR_” parameter of remote temperature input module to
get clear “Degree Celsius” or “Degree Fahrenheit” input value

ICP DAS provides many temperature input modules as below.

With “broken-line detection” or called “wire opening detection”
Thermocouple type:
1-87018ZW, 87018RW, 87019RW, 87019zW, 7018R, 7018BL, 70182, 7019, 7019R
RTD type: 1-87013W, 87015W, 1-87015PW, 7013, 7015, 7033
Thermister type: 1-87005W, 7005

Without “broken-line detection”
Thermocouple type: 1-87018, 7018, 7018P

The “ADR_” parameter of temperature 10 function block can be “standard setting” or ““special setting”.
For example setting “ARD_” of the “l_7033” function block to 1 to 255 (Dec. value) means “standard
setting”, the value of 1 to 255 indicates the address of the remote 1-7033. The temperature input value is
normally —32768 to + 32767 in the case. It depends on the 10 module’s “Type code” setting (Set by
DCON utility). (normally value of —32768 & +32767 means wire “broken-line”)

|_7033 Okl
Q

en
10qADR_ M1 _FTemper

MIZ_Temper?

L3 FTemper3

ADR_ =10 (TT=00, RR=00, AA=0A, Hex.) means “standard setting”,
address=10, the temperature input value is normally
32768 to + 32767

If ADR_=16#10201A (TT=10, RR=20, AA=1A, Hex) means “special
setting”, “Degree Celsius”, “type code=20 of this I-7033 module set by
DCON utility”, address=26, the temperature input value is a clear
“Degree Celsius” value, for example, value of 4556 mans “45.56” degree.
“-500” means “-5.00” degree.

If user want to get a clear temperature input value, for example, value of 2312 means “23.12” Degree
Celsius. Then please set “ADR_" to a special value defined as below.

Important: Special “ADR_” setting is supported since driver version of
I-8xx7: 3.11, 1-7188EG: 2.09, I-7188XG: 2.07, pPAC-7186EG: 1.01, UPAC-5xx7: 1.01,
IP-8xx7: 1.01, WP-8xx7:1.01, WP-5xx7: 1.01, XP-8xx7-Atom-CE6: 1.01, XP-8xx7-CEG6: 1.01,
VP-25W7/23W7:1.01
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Format: TTRRAA (Hex.)
TT=10 (Convert to "Degree Celsius") , Unit is 0.01 degrees.
TT=20 (Convert to "Degree Fahrenheit™) , Unit is 0.01 degrees.
TT=00 (standard setting, -32768 to +32767. RR should be set as 00 if TT=00)
RR: "type code" setting of the related temperature input module
(The Initial value is configured by DCON Utility)
AA: address of the related temperature input module (01 ~ FF)

For example, setting "ADR_" as

A. 16#102011 : (TT=10, RR=20, AA=11, Hex) the input value will be "Degree Celsius", unit is
0.01 degree, range= "20 : Platinum 100, a=0.00385, degree Celsius", address=17(Dec.).
That results input value of "2356" = 23.56 Degree Celsius, "-489" = -4.89 Degree Celsius,
"999990" = sensor broken-line.

B. 16#202A03 : (TT=20, RR=2A, AA=03, Hex) the input value will be "Degree Fahrenheit", unit
is 0.01 degree, range= "2A : Platinum 1000, a=0.00385, degree Celsius", address=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, RR=00, AA=1) standard setting, the 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-CES6 is a better redundant system; please refer to FAQ-125 or
FAQ-138. (http://www.icpdas.com/fag/isagraf.htm)

2. The 1-8437-80, 1-8837-80 or iP-8x47 can setup a Bus7000b redundancy system as the figure below.
Their CPUs are 80MHz. The CPU speed is about 2 to 4 times of the 1-8417/8817/8437/8837’s CPU
(40MHz).

3. The 40 MHz 1-8417/8817/8437/8837 and 1-7188EG and 1-7188XG are not good for Bus7000b
redundancy system. Please use the best solution of Item (1) or the solution of Item (2)

1-8437-80/1-8837-80 (Driver since v3.20 or later) and iP-8x47 supports Redundant Bus7000b. The Ebus
are for exchanging data between the “Redundant Master” & “Redundant Slave”. Please wire Ch. 1
output of the redundant master’s 1-8054 to Ch.1 input of the redundant slave’s 1-8054. And also wire Ch.
1 output of the redundant slave’s 1-8054 to Ch.1 input of the redundant master’s 1-8054. These two Status
inputs are to indicate the other controller — “I am still alive”.

1-8437-80 : Bus7000 redundancy system

, COM3: RS485
- Pinl1l: D+ Pin9: D-

)/

i i RS485

i-8437-80 / i-8837-80

+ slot 0: i-8054

(Redundant Master)

T Controller 1-7000 1-7000 1-87K4/5/8/9 +
Ebus . ~ " status input /0 /0 1-87K 1/0
Ethernet i -8054

cross cable

A i
| i-8437-80/i-8837-80
+ slot 0: i1-8054
(Redundant Slave)

v~_._ COM3: RS485
Pin 1: D+ Pin9: D-

Operations Principle:

1. When the system is powered up, the control of Bus7000b belong to “Redundant Master”.

2. If “Redundant Master” is damaged (or Power off), “Redundant Slave” takes the control of Bus7000b.

3. If “Redundant Master” is alive from damaged (or power up again), it takes the control of Bus7000b
again.

4. Control data is exchanging via Ebus (if using a cross cable, no need any ethernet switch).
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The “i7000_en” can be used to Enable/Disable the control right of Bus7000. The system’s default status is
“Enable”.

- Parameter:
I?UUU_EH EN_7000_ integer True: Enable, False: Disable
1ENM 70 Qr Return:
Q_ Boolean Always return True.

User can use the “COM_MRTU?” function to disable the 1-8437-80‘s COML1 port if it is NOT redundant
active (then its COM1 will never answer any question to the PC / HMI / SCADA). And also enable its
COML1 by “COM_MRTU” function if it is redundancy active. Then at any time only the redundancy
active controller will reply to the PC / HMI / SCADA as below configuration. (Please refer to demo_49a
& demo_49b). For the use of I-7188EX-MTCP (Modbus TCP/IP to Modbus RTU gateway), please refer
to Chapter 20.5 or www.icpdas.com — FAQ — Software — ISaGRAF — 062.

(Important: Please set these two 1-8437-80¢s Net-1D to the same No. for ex. , setting as No. 1. And
the IP should be different but in the same domain. For ex. , setting as 192.168.1.8 and 192.168.1.9.
Mask should all set to 255.255.255.0)

Demo program: “demo_49a” and “demo_49b”.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eqg/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 1-8xx7: 2.42, 1-7188EG: 1.32, 1-7188XG: 1.29, iP-8xx7:1.01, pPAC-7186EG: 1.01,
VP-2117:1.01

7.1: Basic Fbus Rules

Any 1-8xx7, I-7188EG/XG & PPAC-7186EG, iP-8xx7, VP-2117 controller system can access data from
another 1-8xx7, 1-7188EG/XG through the Fbus data exchange system. While the XP-8xx7-CES,
XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7, VP-25W7/23W7 doesn’t support Fbus, it supports
Ebus only. Please refer to section 7.5. There are 2 types of data that can be exchanged through the Fbus
protocol; they are "Boolean™ and "integer". If you want to exchange “Real” data, please refer to
appendix A.4 to use “Int_Real” and “Real_Int” block.

The Fbus driver first creates a packet of eight Boolean values to form a "Boolean package™, and then
creates a packet of eight 32-bit integers to form an "integer package". Both of the "Boolean packages"
and "integer packages" can be distributed on the Fbus to allow the data to be exchanged from one
controller system to another or more controller system.

The Following Fbus Rules MUST Be Observed:

RULE #1: Each "Boolean package™ must have an attached identification number ranging from 1 to 128.
This means that there is a maximum of 128 "Boolean packages" that can be exchanged across an Fbus
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 "Boolean package™ can be assigned and exchanged
with either "Internal™, "Input”, or "Output™ Boolean variables or Boolean constants.

RULE #2: Each "integer package™ must have an attached identification number ranging from 1 to 128.
This means that there is a maximum of 128 "integer packages" that can be exchanged across an Fbus
connection.

Each "integer package™ contains eight 32-bit integer values. The integer values can range
from —2147483648 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: Each identification number assigned to a "Boolean package" or an "integer package" can only
be written to by one controller system across the Fbus.

Each controller system CANNOT write the same identification number for either a "Boolean package"

or an "integer package" across the Fbus. WRITTING A PACKAGE IS NOT SHARED with the other
controller systems across the Fbus network.
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In this example, there are five 1-8xx7, 1-7188EG/XG controller systems communicating through an Fbus
network, and the controller systems are named S1, S2, S3, S4, and S5 respectively. If the S1 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 number. However, the other controller systems could write a "Boolean
package™ with an ID of "3" and an "integer package with an ID of "3",

There is no limitation on how many controllers can read the same number package across the Fbus
network. Any of the S2, S3, S4 and S5 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 MUST be 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"” on the Fbus, NO DATA CAN BE EXCHANGED across the Fbus network.
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7.2: Configuring The 1ISaGRAF PAC To Be A Fbus ""Master" Or

"Slave"

To begin configuring a controller system as either a Fbus master or slave (while the XP-8xx7-CES6,
XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7, VP-25W7/23W7 doesn’t support Fbus, it supports
Ebus only. Please refer to section 7.5.), first open up the "1ISaGRAF 1/0O 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. Remember, ONLY ONE controller can be the
Fbus master, and you CANNOT configure a controller system to be both a Fbus master and a Fbus slave.

wn 1SaGRAF - TEST - I/0 connection Ia

File Edit Tools Options Help

2 mBren 40 FXR &

=101 x]

2
Select board/equipment i 5]

Al pomej ref= 106
sun| baud_rate = 19200

@HIBHBHIIB

B8 = rate

H

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
i_8055: 8CH. DI &« 8 CH. DO
i_8063: Isolated 4 CH. DI & 4 CH. DO
0 i_87054: Isolated 8 CH. DI & 8 CH. DO
~—— |i_87055: 8CH. DI & 8CH. DO
i_87063: Isolated 4 CH. DI & 4 CH. DO
master: Set as Fieldbus Master

Cancel I
Note l

Library -

(" Boards

slave: [

mbus: Modbus master on COM3 or COM4

“iClick On Equipments : 1
Xana_| Ol (s
xboo_{To Select The ; \*_E"“"""e""

xmsg_Fieldbus Slave ption

If you configure a controller system as an
Fbus slave, only one parameter needs to be
set, and that is the "baud_rate" parameter.
The baud rate parameter can be set to 2400,
4800, 9600, 19200, 38400, 57600 or 115200
baud rate. The default baud rate value is
19200 for the controller system. All
controllers on the same Fbus network
MUST be set to the same baud rate.
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s I1SaGRAF - TEST - I/0 connection
File Edit Tools Options Help

2 =BR2e |t FR &

hen Click On Baud | & » ) ref=108
Rate To Open The /0 o) baud_rate = 19200

Board Parameter
Screen = 2
ECE
[4]
[6]
|
(o ]m fbus s First Click On Rate
B = rate = im0 Set The Fieldbus
=2 ﬂgsme Baud Rate
x|

Parameter: baud_rate

Value: |1 9200 | Cancel

|
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There is a digital input channel associated with the "fbus_s: rate" equipment. If the Fbus connection has
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 -0 x|
Fbus master, the parameter File Edit Tools Options Help
"baud_rate" and "fous_m: rate" can 2 =2RBR20 40 | FR| &
be set to 2400, 4800, 9600, 19200, Double Click On ; | o »uaj ref= 105
38400, 57600 or 115200. The default ._?::%R;t:a:: Open s baud_rate = 19200
value is 19200 for the controller. All Pacaintster Sireen ]
controllers on the same Fbus MUST %
be set to the same baud rate.
[&]
E‘ = fbos.m Click On Rate To
L —“[%“% E Select The Baud
[-] = boo_pack -!Rate Parameter
[-] = ana_pack né
x|
Parameter: baud_rate
Value: (19200 I Cancel |

There is a digital input channel associated with the "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 configuring the Fbus Master Boolean Packages, click on the "boo_pack™ selection from the
"fbus_m" I/O connection.

s 1SaGRAF - TEST - I/0 connection =01 x]
File Edit Tools Options Help
2 pBR2n 0 ER &) Only Package No. 1 to 128
o] il » mj ref = 102 is available.
e package 1 32=10
mus] package 33 64=10
e package 65 96 = 0
(4] ot package 97 128 =10
wma package 129 160=0
(6] mun) 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]_‘surt'co'nfiguriﬁg 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 across the Fbus network. The parameter value is given as

a 32-bit integer in hexadecimal.

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 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 Fbus network. The more packages that are enabled on a Fbus network the slower

the communication efficiency 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.

an ISaGRAF - TEST - I/0 connection i

File Edit Tools Options Help

& pBgR2n 0 FR| &

=10l x|

Only Package No. 1 to 128
is available.

Double Click OnThe |« s ref= 102
Specific Package To | package 1 _32=10
Open The I/O Board gi:}package_ﬁ_ﬁ‘d =0
ParameterScreen | . .ckage 65 96=0
[4] ) package 97 128=0
‘mun) package 129 160 =10
(6] mm package 161 _192 =0
‘mes] package 193 224 =10
| package 225 256 =0
(9 | em fbus_m 7]

[-1jg5 wale "®  lClick On "hoo_pack” To

B8 = boo_pack ELU Select The Boolean

[-] = ana_pack Aoty Package Parameters
Lo o P — x

Parameter: package 1_32

OK

I g 1
Value: I"I_':Cjsznter New Value Here |

MNo32 Mol

l: enable

0: disahle
T I

Vaue of Package 1 32
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The parameter "package xxx_xxx" at "fbus_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 32-bit integer values across the Fbus network. Each of the parameter values is expressed as 32-bit
integer values in hexadecimal, and the same configuration rules apply as those for the "Boolean
package".

sw ISaGRAF - TEST - I/0 connection 1 =101 x{
File Edit Tools Options Help
& B2 3 FR| &) Only Package No. 1 to 128
(0] il is available.
[1] gl package 1 _32=w
fauis) package 33 64 =0
s package 65 96 = 0
(4] ! package 97 128 =10
:mun; package 129 160 =10
(6] se) package_161_192 =10
] package 193 224=10
wus) package 225 256 = 0
(o] em fbus_m
[-] &2 rate ne
[-) = boo_pack né = =
L Click On "ana_pack" To
8 = ana_pack =1 og elect The Ani?o.g
& lPackage Parameters
Mo.32 Mol 1: enable

0: disahle
T I

Vaue of Package 1 32
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7.3: Programming Fbus Packages

Before you can exchange any data across a Fbus network, you must make sure that each controller is
configured as either a Fbus master "fbus_m" or Fbus slave "fbus_s" (and remember, only ONE controller
can be the master). Refer to Section 7.2. (The WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6,
VP-25W7/23W7 doesn’t support Fbus, it only support Ebus, please 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 and 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 time. Or the
local fault No. 116 may happen. Please 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" output contains 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.

FBUS B R Al
Pleas_e_do not add any | on B ,
condition on the left of the o~
Fbus_xxx block. I—{PACK NO_ B2 A2
B3 =3
B4_|-n4
B5 =5
B6_|-=6
Package No. should be a
constant value not a variable BI_7
value. =] 3 -
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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 value to the
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 where the "C8" input writes a value of the eighth Boolean of
the package No. of 255.

FRUS_B_ W
F——en o i

/ 255 PACK_MNO_ \

Please do not add any

condition on the left of the C1—{B1_
Fbus_xxx block. o I
- Fbus_b_w always
S returns TRUE
ca—B4_
cs—Ba_
Package No. should be CE—{BE_
aconstant value not a variable cre7_
value.
ca—pg

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 package 1D address 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 the package No. of 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.

FBUS_M_R
I En 2nn i

Please do not add any
condition on the left of the / S{PACK MO N1_=D1

Fbus_xxx block. N2_{D2

Ma_fD3

Nd_[—D4

ME_Da

Package No. should be aconstant NE_[D6

value not a variable value. MT_

ME -~
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Fbus Function #4: "Fbus_n_w"

The "Fbus_n_w" function writes one integer package to the Fbus network. In the below example the
"Fbus_n_w" function write variables “E1” to the first integer of the package of No. 1. “E2” to the second
integer of the package of No. 1. “E3” to the third integer.

FEUS_N_W
——en Q |
Please do not add any 1HPACK _NO_
condition on the left of the ei-dw
Fbus_xxx block. B
E2-{N2_
E3-{N3_ Fbus n_w
o always returns
- TRUE
0—N5_
Package No. should be e
aconstant value not a variable )
value. Ln s
0-H2
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7.4: An Fbus Data Exchange Example

Example Description:

In this Fbus data exchange example there are three 1-8xx7, 1-7188EG/XG controller systems linked
together in an Fbus network. These controller systems are named "SA (master controller system #1)",
"SB (slave controller system #2), and "SC (slave controller system #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 this example is to create an Input 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 I/O Connections" window for the SA controller system.

Next, you will need to declare a Boolean Internal 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 SC controllers because there is only one real input variable (from the
SA controller) that is being exchanged, and either the SB or SC has a real input variable named ZZ.

An additional requirement for this example is that an internal integer value named "WW" that comes
from the SB controller system needs to be shared with the SC controller system. To accomplish this
declare an Internal integer variable named WW on both the SB and SC controller systems.

Example Prerequisites:
The SA controller system is the Fbus master controller and the SB and SC controllers are Fbus slave
controllers. Each of the controllers has their baud rates set to 19200.

ZZ SB
SA L™ slave
Master Boolean package
number 1 WW
Integer package
ZZ numgber If ’
Boolean package
number 1 SC

Slave
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Setting The SB and SC Controllers As Fbus Slaves:
You should use the "ISaGRAF 1/0 Connections™ window to declare the SB and SC controller systems as
Fbus slaves.

Setting The SA Controllers As Fbus Master:

Use the "1ISaGRAF I/O 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 for the SA controller. The Boolean package can be
send/received through the Fbus network, only when the Boolean package number is “1”.

wn ISaGRAF - TEST - I/0 connection I [=] B
File Edit Tools Options Help
& mBR2n 40 KR &
]D°“b|ec"°k°“ " J Al pouanf ref= 102
e 2 At o ptape 1 321
To Enable Boolean = | i package 33 64 =10
Package Number 1 i package_65_96 =0
(4] wmm package 97 128 =0
mmn; package 129 160 =0
(& | mun| package 161 _192=0
| package_193_224=10
| package 225 256 =0
(o | am fbus_m ]
[-] &= rate ne
B = boo_pack  ne&
[ = ana_pack ™ n ¢ +|

Also enable the integer package for the SA controller system. The Integer package can be send/received
through the Fbus network, only when the Integer package number is “1”.

] =101 ]

sm ISaGRAF - TEST - 1,0 connection
File Edit Tools Options Help

2 BN ¢t FR &

“Double Click On =
Package 1 52,8na 3 ® 11
¥S‘fet’Tl1fe}V,a"lu"e, To ™" !( ) package 1 32 =1
i-_r_o,snabl_ema_'va;sk- S L package o5 6 S0
Number 1 ‘e package_65_96 = 0
(4] - | s package 97 128=0
(5| us; package 129 160 =0
(6 | auan| package_161_192 =10
e package 193 224=10
i package 225 256 =0
(o | em fbus_m ]
[-] = rate na
[-] = boo_pack né
@ = ana_pack l’,\&n ¢ -]
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The 1SaGRAF LD Project For The SA Controller:

Please do not add any
condition on the left of the
Fbus_xxx block.

N

1

]

ZZ_

Alse—

Package No. should be
aconstant value not a
variable value.

false—

falze—

false—

false—

falze—

falze—

Feus_B_\wW

En

PACK_MNO_
B1_
B2_
Ba_
Bd_
B5_
B6_

BY_

=k

FBUS_B_W always return
TRUE

af—< /—m™

\

™~

The ISaGRAF LD Project For The SB Controller:

L [Feusow
1< PACK_MNO_
/ Wit M1
Pack. No. o
0-{na_
0 n4_
05
o0 ne_
0{n7_
018

Write boolean pack.
No.1 to the Fbus,
variable ZZ is included
at the first value.

Set the other non-used
values in this package
to FALSE

FBUS_B_R

1 to Fbus. Variable

Write integer package No.

is included .at 1% value.

WWwW

EN

—
]

go

B1_
PACK_MNO_B2_
B2
B4
B5_
BE_

BY_

—

Read boolean
package No. 1 to get
the first value to
internal boolean

variable ZZ

Fbus_n_w always return TRUE, these
2 blocks can link together.
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The ISaGRAF LD Project For The SC Controller:

FBUS_B_R
—————&n B

-
|

PACK_MNO_B2_
Ba_
Ba_
Ba5_
BE_

B7_

1_—<>—

go

FBUS_M_R

Read boolean
package No. 1 to get
the first value to
internal boolean
variable ZZ

F——1&n Bno

—
|

PACK_MNON1_
N2_
N3_
M4_
NE_
ME_

MT_

ey

Read Integer package No. 1 to get
the first value to internal integer
variable WW

g
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7.5: Programming The Ebus

Ebus is a software 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.
| W:I 1-8437/ 8837

Ethernet «—>

1-7188EG

The 1-8437-80, 1-8837-80 controllers support Ebus since its driver version of 2.15 and the 1-7188EG
support Ebus since its driver version of 1.08. And the uPAC-7186EG, nPAC-5xx7, iP-8x47, WP-8xx7,
WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, and VP-25W7/23W7 support Ebus.

To obtain the new released driver and update the 1/O library from:
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.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: 1-8xx7: 2.42, |-7188EG: 1.32, [1-7188XG: 1.29, iP-8xx7:1.01,
WPAC-7186EG: 1.01, pPAC-5xx7:1.01, VP-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 their “LAN2” port.

3. All Ebus Controllers’s IP should be set in the same domain and their mask IP should be
255.255.255.0 . For example, (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 packet of eight 32-bit 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 controller. You can exchanged the real data with “Int_Real” & “Real_Int” 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 “Group No” ranging from 1 to 10. Data is only
exchangable with controllers that are assigned with the same “Group No”.

For example, there are 5 controllers located at the same local ethernet area, named Al, A2, A3, A4, and
A5 respectively. Al, A2 & A3 are assigned with Ebus: Group_No =1 while A4 & A5 are assigned with
Ebus: Group_No = 2. Therefore, Al can access data from A2 & A3 however can not access data from A4
& Ab.
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RULE #2: Each "Boolean package" in the same Ebus:Group_No must have an attached identification
number ranging from 1 to 128. This means that there is a maximum 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 "Boolean package" 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 to 128. This means that there is a maximum of 128 "integer packages" that can
be exchanged across an Ebus:Group_No connection.

Each "integer package" contains eight 32-bit integer values. The integer values can range
from —2147483648 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 #4: Each number assigned to a "Boolean package" or an "integer package" can only be written to
by one controller system across the same Ebus:Group_No network.

Each controller CANNOT write 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 controller 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 package" 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 a "Boolean package" 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, S4 and S5 controllers can read the "Boolean 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 Ebus "Slave".

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 EXCHANGED across 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 configuring the controller system as either a Ebus master or a slave, first open up the
"ISaGRAF 1/0 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
"Ebus_s" selection to configure an Ebus slave, or double click on "Ebus_m" to configure an Ebus master.
Remember, ONLY ONE controller system can be the Ebus master, and you CANNOT configure an
controller to be both a master and a slave.

If you config a controller as an Ebus slave, only one parameter needs to be set, the “Group No”. The
valid value is ranging from 1 to 10. Set to other value will become a default value , 1.

wm [BaGRAF - EBUS_M_ - [0 connection

File Edit Tools Ophtions Help
FEEE R A=

(o)

= som] ref = 113

— v 0] Group_ Mo =1

(1]

1i Board, parameter

Parameter: Group_Mo

Bl

10 | em ebus_s

HW<I>

B = Group

n 4

11

N -

A

If you config a controller as an Ebus master, the parameter “Group No” should be set to the same as
the salve. The valid value is ranging from 1 to 10. Set to other value will become a default value , 1.

wm [PaGRAF - EBUE _M_

- I commection

Fil: Edit Tools Option: Help
22BN 4l FR| &8

| vl ref=110

— :men| Group_No =1

[1 ] \

[/2) Board parameter

2 S

Parameter: Group_Mo

em ebus_m

s Yalue: @

B = Group

Cancel |

[-] =» boo_pack

Xes

[-] = ana_pack

n&

11
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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.

wm [3alRAF - EBUS_M_ - I#D comnection

File Edit Tools Options Help

B eBRo |+l FR 8|
=] vt 111 Only Package No. 1 to 128
" ) package 1 32 =10 is available.
(4] zamn| package 33 64=10
mm| package 65 96 =0
(6| mus| package_97_128 =0
mus| package_129 160 =10
mus| package_161_192 =10
[9 | mamn| package 193 224 =10
mm ebus_m mamn| package 225 256 =10
[[] = Group n & [1 ]
B = boo_pack s
[-] = ana_pack na
1) =

The parameter "package Xxxx_xxx" at "Ebus_m: boo_pack" indicates the "Boolean package" number
which is allowed to be written to or read from across the Ebus network. The parameter value is given as
a 32-bit integer in hexadecimal. 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 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 packages that are
enabled on a Ebus network the slower the communication efficiency 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 Ebus network.

mm [FaCRAF - EBUS M - [0 commection

File Edit Tool: Option: Help
SIEEE LR A=

=] vl ref=111

— mm| package 1 32 = I]\
mme| package 33 64 =10
‘| package_B5_96 =0 Only Package No. 1 to 128
IETH) precere, &t et =11 is available.
mut| package 129_160=10
‘| package_161_192 =10 |

8 110 Board parameter

Gl =

10 | em ebus_m I
D = Group n& [ Parameter: kage 1_32
B = boo_pack o
[-] = ana_pack na Value: |3 } | (Cr ezl |
-~ |
Mo.32 Ma.l l: enahle

0 disahle
1] e

Valueof Package 1 32
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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 32-bit integer values across the Ebus network. Each of the parameter values is expressed as
32-bit integer values in hexadecimal, and the same configuration rules apply as those for the "Boolean
package".

o [BaGEAF - EBUS M - I connection [_ O] x| |

Only Package No. 1to 128

File Edit Tool: Options Help

aleBopn 48 FY 8

is available.

| vy \
ﬁ | package_1_32=10
[4] | package 33 64=10
(| package_G5_ 96 =0
[ ] mm| package 97 128 =10
mm| package_129 160 =0
package 161 192 =10
(9] package_193 224=10
em ebus m ackage 22h 256 =10

[-] = Group n e 2]

[-] = boo_pack n&

B = ana_pack  yn 4~

Mo.32 Mol 1: enahle

0: disahle
1 e

Vaueof Package 1 32

7.5.3: Programming Ebus Packages

Before you can exchange any data across a Ebus network, you must make sure that each controller is
configured as either a Ebus master "ebus_m" or Ebus slave "ebus_s" (and remember, only ONE
controller can be the master in the same Ebus “Group No”). Refer to Section 7.5.2. The following Ebus
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 the
same package No. as Integer package and also as REAL package at the same time. Or the
local fault No. 115 may happen. Please 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: ICP DAS ISaGRAF controllers support Modbus Master ports in different port No. as below table.

(To use COMS5 to COM14 of the WP-8xx7, VP-25W7/23W7 and WinCon, please refer to Appendix E of
the “Getting Started Manual” or visit below web site to download it.
http://www.icpdas.com/products/PAC/i-8000/getting_started _manual.htm )

The Ethernet port of the WP-8xx7, WP-5xx7, VP-25W7, VP-23W7, XP-8xx7-Atom-CE6 and
XP-8xx7-CE6 can support Modbus TCP Master, please refer to http://www.icpdas.com/fag/isagraf.htm
> FAQ-113

If you can’t connect the Modbus device properly, please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-075 for troubleshooting (or specify the “Delat_Time)

(Table 1) UPAC-7186EG 'IP_'SSQ‘;‘; WP-8xx7 XP-8xx7-CE6
I-7188EG/XG 1-8437/8837-80 VP-25W7/23W7 | XP-8xx7-Atom-CEG6
Max. Modbus
Master port Max. 2 ports Max. 2 ports Max. 10 ports Max.32 ports
COoM1 COM1, COM2,COM3, |COM2~COM33
COM2 COM3,COM4, |[COM5~COM14
) COM3 COM5
Possible
port No. (“3”in X5xx or  |(“5” in (“5~14”in (“6~33”in
expansion board) |[I-8142iW/8144iW |1-8142iW/8144iW (1-8142iW/8144iW
expansion board) |expansion board) |expansion board)
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8.1: Configuring The Controller To Be A Modbus Master

To begin configuring an 1ISaGRAF controller system to interface with a Modbus device, you must first
configure the ISaGRAF program by linking the “Mbus” or “Mbus_asc” function to the ISaGRAF project.
""Mbus" means set it as Modbus RTU Master port; “Mbus_asc” means set it as Modbus ASCII
Master port . First, open the "ISaGRAF 1/0 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
"Equipments" choice, and then click on the "Mbus: Modbus Master ..." selection (choose “Mbus_asc”
for ASCII), and then click on the "OK" to complete the installation. For using multi-ports of Modbus
Master needs to link more “Mbus” or “Mbus_asc” function and the “port_no” parameter for
each function must be different. (It depends on model number, like table 1 in the former page)

=101 x|

wm 1SaGRAF - TEST - I/0 connet
File Edit Tools Options Help

B 2BR2n| ¢l FR &

e
Select board;/equipment —~ N x|

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 Cancel |

i_8054: Isolated 8 CH. DI & 8 CH. DO

i_8055: 8CH. DI & 8 CH. DO Note I

~—— |i_8063: Isolated 4 CH. DI & 4 CH. DO

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

i_87055: 8CH. DI &£ 8 CH. DO

——%* i_87063: Isolated 4 CH. DI & 4 CH. DO [~ Library -
master: Set as Fieldbus Master

|

T

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 |

" (" Boards

| (¢ Equipments

The description of "*Mbus" and “Mbus_asc” Parameter:

"port_no™: It defines which COM port the Modbus devices will communicate with the controller. The
"port_no" parameter can be set as 1 to 33 (please refer to “Table 1” in the former page). If
using multiple Modbus Master port at the same time, it needs to link more “Mbus” or
“Mbus_asc” and the “port_no” 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 delay-time. However setting a larger delay-time will slow down the scan
rate of the Modbus communication.
Setting a value larger than 1000 will use the value of 1000 ms
Default "Delay Time" is 100 ms if setting "port_no" < 100 .
For example, if setting "port_no™ as 3, it uses default delay-time value as 100 ms in COM3.
If setting "port_no™ as 3206, it uses delay-time 32 ms in COMS6.
If setting "port_no™ as 40005, it uses delay-time 400 ms in COMS5.
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"baud": It defines what the communications baud rate setting will be. The "baud" can be set to 2400,
4800, 9600, 19200, 38400, 57600 or 115200 baud rate. All controllers on the same Modbus
MUST be set to the same baud rate.

"char": The default value is 8 (it can’t be changed when using “Mbus”). If using “Mbus_asc”, 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 communications 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 to odd.

"stop_bit": It defines the number of stop bits will be used in the Modbus communications. If the

"stop_bit" parameter is set to ""1", this equals 1 stop bit, and a value of "2" equals 2 stop bits.

"timeout™: It defines the allowed time to wait for response from remote device, unit is 0.001s (The
parameter is very important. The default value is 500 which means the Modbus device
must reply within 0.5 second. If the response time of the connected Modbus RTU
device is slowly, please set a larger “timeout™ value.) Set it as large value, it can
communicate with the device which has a slower response time. But, 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
<

Note:

When setting COML1 of the 1-8xx7, 1-7188EG, pPAC-7186EG, iP-8xx7 to be a Modbus master port,
please refer to each “Getting Started” Manual to “Setting COM1 As None-Modbus Port” to
disable COM1:Modbus RTU port.
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8.2: Programming A Modbus RTU Master

Before access the data from the Modbus device, you must link the “Mbus” or “Mbus_asc” function.
Please refer to Section 8.1 for this procedure. Then, you can acess the data between the ISSGRAF PAC
and other Modbus devices via Modbus protocol. The following function blocks can be used to pass data
through the Modbus protocol in an LD or FBD program.

NOTE: Only the WP-8xx7, WP-5xx7, VP-25W7/23W7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 supprt the
Mbus24R, Mbus24R1, Mbus_XR, Mbus_XR1
(Refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-101)

When the “CODE_" is Modbus function 3 or 4

1. Read max. 12 word-value (Mbus24R means 24 word) and the value of each word
is -32768 ~ +32767

2. Read max. six 32-bit integer-value (Mbus24R means 12 32-bit integer),
-2,147,483, 648 ~ + 2,147,483,647, using “WD_LONG” to convert two word to

Mbus_R .
Mbus24R one 32-bit integer. _ _

3. Read max. 6 REAL-value (32-bit float), using “WD_LONG” to convert two
word to one 32-bit integer, then use “INT_REAL” to convert it as 32-bit floating
point value (Mbus24R means twelve 32-bit floating point value) if the “CODE_”
is Modbus function 1 or 2.

4. Read max. 192 Boolean (Bit) value, using “WD_Bit” to convert one word to 16
Boolean value (Mbus24R means 384 Boolean)

Mbus_R1 Same as Mbus_R but with one extra setting — Period. Unit is second, can be set as
Mbus24R1 1~600. Read words or bits with a specified period time.

Mbus_XR Read max. 120 word-value or 60 integers (32-bit) or 60 reals (32-bit).
Mbus_XR1 Refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-101

Read 8 word-value (-32768 ~ +32767) using Modbus function code 3.

Mbus N R (It will ask eight Word for each Modbus command. If the device can’t support so
- = many “word” or it just support Modbus function code 4, please instead to use

“Mbus_R”.)

Mbus NR1 Same as Mbus_N_R but with one extra setting — Period. Unit is second, can be set as
- 1~600. Read 8 words with a specified period time.

Read 8 bit-value using Modbus function code 1.

MBUS B R (1t will ask eight bit for each Modbus command. If the device can’t support so many

“bit” or it just support Modbus function code 2, please instead to use “Mbus_R”.)

MBUS BR1 Same as Mbus_B_R but with one extra setting — Period. Unit is second, can be set as
- 1~600. Read 8 bits with a specified period time.
Mbus12W Write 1 ~ 12 word (-32768 ~ +32767) to Modbus device.

Refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-144

1. Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16
When “NUM_W” =1, using Modbus function code 6.

When “NUM_W” = -1, using Modbus function code 16 to write one word.
MBUS_N_W When “NUM_W” = 2 ~ 4, using Modbus function code 16.

2. Write 1 ~ 2 integers (32-bit) to Modbus device. Using “LONG_WD” block to
convert one 32-bit integer to two word, and then put it into “MBUS_N_W”.
Now, the “MBUS_N_W” must be set as 2 or 4.

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3

ICP DAS 8-4



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

3. Write 1 ~ 2 floating point value (32-bit) to Modbus device. First, using
“REAL_INT” to convert one 32-bit floating point value to one 32-bit integer, and
use the “LONG_WD” block to convert it to two word , then put it into
“MBUS_N_W”. Now, the “MBUS_N_W” must be set as 2 or 4.

MBUS B W | When “NUM_W” =1, using Modbus function code 5.

Write max. 4 bit-value using Modbus function code 5 or 15.

When “NUM_W” = 2 ~ 4, using Modbus function code 15.

MBUS_WB Write max. 16 bit-value using Modbus function code 15

NOTE:

1. The maximum number of each ""Mbus_x_x"* function block that with the same type can be
used with one 1-8xx7, 1-8xx7-80, 1-7188EG/XG, pPAC-7186EG, pPAC-5xx7, iP-8xx7, VP-2117
controller system is 64.

2. The maximum number of each ""Mbus_x_x" function block that with the same type can be
used for one port of WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7 is 256.

3. “MBUS_R”, “MBUS_R1”, “MBUS24R”, “MBUS24R1”, “MBUS_N_R”and “MBUS_NR1”
are with the same type.

“MBUS_B_R” and “MBUS_B_R1” are with the same type.
“MBUS B _W” and “MBUS_ WB” are with the same type.
“MBUS_N_W?” and “Mbus12W?” are with the same type.
4. Max. 128 “Mbus_XR” or “Mbus_XR1” can be used in one WP-8xx7, WP-5xx7, XP-8xx7-CES6,

XP-8xx7-Atom-CE6 and VP-25W?7. (It means that the amount of “Mbus_XR” plus
“Mbus_XR1” can’t exceed 128)

Modbus Example Function # 1: "Mbus_b_r"

The following example the "Mbus_b_r" function block is reading 8 bits from a slave Modbus device
with a NET ID address of 1, with the Modbus address starting from 1 and using controller’s COM3 port.
In this example the results of "B1" contains the value of the Modbus address 1, "B2" equals the value of
Modbus address 2, etc. "B5" equals the value of the Modbus address 5. If device is connected Ok,
“stst1” will be TRUE.

MBUS B R stat

2n 2

001 SLavE. BB

—
|

ADDR_  BZ_pBz2

B3_[H3 SLAVE_ /1000 is the “COM Port No.”
B4_[B4 SLAVE_ % 1000 is the “Net-ID of device”
BS_|-B5

BE_ Here 3001 means using COM3, device ID=1
B7_

B
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Modbus Example Function # 2: ""Mbus_b_w"

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

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

MBUS B W statl
BN ]

2001 SLAVE_

16#1001qADDR_
T ML
actl qACTION_
B1B1_
Falzse—BZ_
False—B3_

False—H4

SLAVE_ /1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-1D of device”

Here 2001 means using COM2, device ID=1

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

If set “actl” to TRUE, the below “MBUS_B_W” will write once and immediately reset “actl” to
become False.

MBLIS_B_ WY statl
En ]

2001 BLAVE_
16#1001—ADDR_
T MW
act! {ACTION_
B1B1_
FalzeB2_
False—B3_
Falze— B4

actl
I T
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To write Modbus command periodic, user can use below similar code. (Here write once every 10 second)

BELIMk b0
I RN (d hL /

T#10s1CY CLE

MBLUS B WY stat1
I en i |
2001 4SLAVE.
"—ADDRE

SLAVE_ /1000 is the “COM Port No.”
T=MNUM_WW_ SLAVE_ % 1000 is the “Net-1D of device”

Here 2001 means using COM2, device ID=1
MO ACTION_

E1HB1_
FalseHB2

FalseHB3

False—B4
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Modbus Example Function # 3: ""Mbus_r1"

Below example use Modbus function code=4, device NET-ID=1 to read 8 word values starting at
device’s Modbus address No.=100 every second via controller ’s COM4. The first four Word values are
stored in “Word1” to “Word4” variables. The fifth and sixth word values are converted to become a
REAL value stored in “REAL_1” variable. The 7th and 8th word values are converted to become a long
integer value (32-bit signed integer) stored in “LONG1” variable.

4001
100

Rk

mbus_r1
Q
N1_
N2_
MN3_
M4 _
MNS_
MNE_
N7 _
NG _
NI_
N10_
N11_

N12

SLAVE
ADDR_
CODE_
NUM_
PERIO

stat1

[
L

]
—{  Wordl |
Word?2 |
( Word3 ]
([ Word4 ]
wd_long
Lo_ int_real
Hi Long | [Long Real _[ REAL_1 ]
wd_long
Lo
Hi Long H  LONG1 |

SLAVE_ /1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-ID of device”
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
"Al1" contains the value of the Modbus address 1, "A2" equals the value of Modbus address 2, etc.,
through "A8" which equals the value of the Modbus address 8.
The value of "Stat1" is connected to the output coil and if the operation is successful "Stat1" will be true,
otherwise the value of "Stat1" will be false.

En
2002 SLAVE_

14ADDR_

MBUS_MN_R
Q

MNT_
MNZ_
M3_
M4 _
MS_

ME_
MT_

[g

stati

1

42
43
4
45

A
AT

—Aa

SLAVE_ /1000 is the “COM Port No.”

SLAVE_ % 1000 is the “Net-1D of device”
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 16#201 (513). The "Mbus_n_w"
function will only write when the "ACTION_" line is true. In this example when the "ACT1" line is True,
the value of 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 will be written to the value of
Modbus address 16#203.

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

MBS N W stalt
BN ]

4001 SLAVE_

16#201HADDR_

3| un_wi_
aeracmion. SLAVE_/ 1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-ID of device”
ATNT_ Here 4001 means using COM4, device ID=1
pa—N2_
AINI_
0144

If the “ACTION_” input keeps at the status of TRUE, it will continue to write these "Al1" through "A3"
many times to that Modbus device until it is reset to FALSE. If you just want to write one time, you can
write a LD program similar as the following. The “actl” is declared as an internal Boolean variable. If
setting “actl” to TRUE, it writes only once.

MBLIS_ MW stat
en 2

4001 5LavE_
16#201—-|ADDR_
I MUM_w_
act1—{ ACTION_
Alr1_
AZ—{NZ_
AN
0144

actt
I R

More information about Modbus Master is at
www.icpdas.com — FAQ — Software —-1ISaGRAF — FAQ 144, 113, 101, 096, 075, 047, 027 , 028 , 045.
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8.3: Linking The M-7000 I/O Modules

ICP DAS M-7000 series I/O modules support Modbus RS-485 RTU protocol. The ISSGRAF PAC can
be configured as Modbus RTU Master to connect them.

For more information and demo program, please refer to Chapter 21 and
http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm
(or http://www.icpdas.com/fag/isagraf_c.htm > FAQ-050)

Note: Each RS-485 port for ISaGRAF PAC can connect up to 32 M-7000 Modules. For more connection,
it requires a RS-485 repeater (1-7510).

8.4: Linking The EKAN-Modview LED Display

The RS-485 port of EKAN-Modview LED display support Modbus RTU protocol. The ISSGRAF PAC
can be configured as Modbus RTU Master to connect with them and to control the data you want to
display.

For more information amd demo program, please refer to
www.icpdas.com — FAQ — Software — ISaSGRAF — FAQ045 or
http://www.icpdas.com/products/HMI/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

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 8-10


http://www.icpdas.com/products/Remote_IO/m-7000/m-7000_list.htm
http://www.icpdas.com/faq/isagraf_c.htm
http://www.icpdas.com/
http://www.icpdas.com/products/HMI/led/ekan.htm

Chapter 9. Commonly Used 1SaGRAF Utilities

NOTE:

The 1-8xx7 is the abbreviation for the 1-8417, 1-8437-80, 1-8817 and 1-8837-80 controllers.

The WP-8xx7 is the abbreviation for the WP-8147/8447/8847 and WP-8137/8437/8837 controllers.
The WP-5xx7 is the abbreviation for the WP-5147/5147-OD controllers.

The XP-8xx7-CE6 is the abbreviation for the XP-8047-CE6/ XP-8347-CE6/ XP-8747-CE6 controllers.
The XP-8xx7-Atom-CES6 is the abbreviation for the XP-8147-Atom -CE6/ XP-8347-Atom -CE6/
XP-8747-Atom CEG6 controllers.

The iP-8xx7 is the abbreviation for the iP-8447/ iP-8847 controllers.

The following chapter describes many useful features and utilities of the ISaGRAF Workbench
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 information about all the features the ISaGRAF Workbench program has
to offer consult the "ISaGRAF USER’s GUIDE" manual which can be found from the CD ROM of the
ISaGRAF workbench. Its file name is either “ISaGRAF.pdf” or “ISaGRAF.doc”.
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9.1: Creating An ISaGRAF Project Groups

A very useful feature of the ISSGRAF program is the ability to organize numerous programs into
"projects”. The "Creating Projects" feature assists an ISSGRAF programmer who must create and
maintain many different ISaGRAF programs for different application projects.

( A 1SaGRAF - Project Management B =10 x|
File Edit Project Tools Options Help

n-lmlm\ma\ﬁa~—1§a{oemopgm |2 |

-~

mm fbd_exam Example FBD Project lSelect o o]
fn st_exam Example ST Project __]
il_exam Example IL Project
sfc_exam Example SFC Project
Project groups 3 5]

Default clisawintapl | Select I

Samples  chlisawinismp

DemoPgm  cilisawinidemopgm

New group
X

Name: {_ [Factory ) I : - :

Location: |C:\ISAWIN | Cancel || |

Sub-dir:  [Factory P R |
Creates a new

Path: c:\isawin\Factory sub-directory for the

zpmject hame.
Project groups I )_(_I

Default clisawiniapl Select I
Samples  clisawin\smp

DenoPaR—cisaadniealn
Factory A

| New group I

& Close D |
"\Egew project group Y

amed “Factory" is now
lcreated

If you want to delete an existing project group, simply use the Windows Explorer to locate the ISSGRAF
sub-directory you want to delete. An example of this is that if you wanted to delete the project just
created, use the Windows Explorer and go to the C:\isawin\factory directory, and then just delete the
"factory" sub-directory.
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9.2: Uploading An ISaGRAF Project

The “Upload” functionality provided by ISaGRAF (Due to enable this function will make the original
code ONE and A HALF TO THREE times larger, it isn’t recommended to use in a small-capacity
controller, such as I-7188EG/XG and [-8xx7 controller system) can be used to upload the program that
already running on your controller. Before uploading, you need to do some setup.

To turn the upload function on from the "Compiler Option", open the "ISaGRAF Programs" window,
select "Make" from the menu bar, and then click on "Compiler Options”. The "Compiler Options™
window will open, make sure the "ISA86M: TIC Code For Intel" is selected, and then click on the
"Upload" button. The "Prepare Project For Upload™” window will open, click on the "Embed Source
Code For Upload" checkbox and then click on the "OK™" button.

-: I5aGRAF - SIMPLELD - Programs (] 79|
File [ Make Project Tools Debug Options Help
Make application |°}§ ia i mm 24 ’ Q », 1
Begr  Verify D Program
Touch
Application run time Options
Compiler options

Compiler options . i ﬁl

Targets:
> SIMULATE: Workbench Simulator Select I
Unselect |

&3 [
IV Use embedded SFC enginév\l'lvlake sure to select Upload... ) |

- Dptimizer: !“ISABGM"
SN . <o o i &
[ Evaluate Default |

[~ Sibsias Project: _simpleld
[ Dptimize "V Embed source code for upload
[ Optimize

- Embed also? b

|~ Suppres:

3
I” Optimize | [~ Project descriptor { OK I
|~ Dptimize

[~ Password protection

| ‘Build bin [ I
/?omments for not cog{M aKe Srire thic 1e Cancel

Py ISAB6M: TIC code for Intel

History of modificatia’™ ="
Diary files tche‘:ked

[ Lists of variables and time diagrams
[~ Graphics. icons and bitmaps

Help | Cancel | 0K { I

VERY IMPORTANT NOTE:
Option “Comments for not connected 1/0O channels” must be choosed if “Directly represented
variables” is used in this project (refer to section 3.4).
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After you have checked the "Embed Source Code For Upload” checkbox and clicked on the "OK" button,
you will need to recompile the project and download the project to the controller system.

-: - 15aGRAF - SIMPLELD - Programs -10] x|
File TMake Project Tools Debug Options Help

B HSE DE0| XX ok Ran]|
Begin: (et JUBY B EcampE D Program
| Make application code |

Begin: LD1 (Ladder Diagram)

IMPORTANT NOTE:

Once you have enabled the "Upload" option, the code generated by the compiler will larger than the
original code that has not been set the “Upload” function. If the uploaded code size is larger than 64K
bytes, you will not be able to download the program to the 1-8xx7, iP-8xx7, I-7188EG/XG, uPAC-5xx7,
UPAC-7186EG and VP-2117 controller system. (The code size limitation is 512KB for W-8xx7 ; 1 MB
for WP-8xx7, WP-5xx7, VP-25W7/23W7 ; 2 MB for XP-8xx7-CE6, XP-8xx7-Atom-CE6 controller
system.)

Before trying to download the program it is advisable that you check the size of the uploaded program.
Then, go to the appropriate sub-directory that the application program resides in. As an example, the
"SIMPLELD" program that was create resides in the C:\isawin\demopgm\simpleld program
sub-directory.

Remember, the "DEMOPGM" sub-directory is the Project group that the SIMPLELD program resides
in, and the "SIMPLELD" sub-directory is where the actual application code files reside in. Look for the
file named "APPLI.X8M" and check the size of this file. The "APPLIC.X8M" file is the file that
contains the actual code that will be uploaded or downloaded to the controller system. Make sure the
sizes of this file DOES NOT exceed 64K byte for 1-8xx7 , iP-8xx7, I-7188EG/XG, uPAC-5xx7,
UPAC-7186EG, VP-2117. (The code size limitation is 512 KB for W-8xx7 ; 1 MB for WP-8xx7,
WP-5xx7, VP-25W7/23W7 ; 2 MB for XP-8xx7-CE6, XP-8xx7-Atom-CE6.)

UPLOADING AN 1ISaGRAF PROJECT

To upload an 1SaGRAF project from a controller system, open the [File] = [Upload Project] in the
"ISaGRAF Project Management" window, and check if the communication between your development
PC and the controller system is working properly. If the communication is not in normal, please click on
the "Setup™ button to configure the proper communication settings.
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ijﬁISaGRAF - Project Management

File Edit Project Tools Options Help

Open Chl+0 {1 = ‘25 DemoPgm | @)
Select project group bl TP, TON, TOF (QLD) -
New Ctrl+N D Project
Rename Project
Copy Ctrl+C  froject
De|ete C Project

Program

MICOnnedions For 18xx7
AN

=90 Upload project 3 x|

Referen L :
Ensure that communication parameters

R
guthor f match to the connected target. o
ate-o " Then press 'Run’ to start upload.
Version Cancel I
Descript
Help I
Communication settings
Slave: 1
e
Time out: Bs
PC-PLC link parameters " X|
Target Slave Number: |1 N | 0K [

Communication port:

-Control

Time out [seconds):

) |
[1

Retries:

Once you have made sure that the communication settings are properly configured, click on the "RUN"
button in the "Upload Project” windows.

Upload project i

Ensure that communication parameters
match to the connected target.
Then press ‘Bun’ to start upload.

x|

Run

Cancel

Help

Communication settings

Slave: 1
Port: COM2 - 19200181
Time out: 63

Ll
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9.3: Setting An ISaGRAF Password

An 1ISaGRAF Workbench project can be password protected by configuring a user-defined password.

To configure an 1ISaGRAF password, open the "ISaGRAF Project Window", select "Project™ from the
menu bar, and then click on "Set Password". The "Data Protection™ window will open and then select on
of the passwords from "00 to 15" to configure a password (this means that up to 16 passwords can be
assigned with the ISaGRAF Workbench program).

You will also need to select the type of data protection you are creating for your ISaGRAF project. In the
example below we are defining the "Global Protection™ for this ISaGRAF project.

{ 3 15aGRAF - Project Management i 10| x|
File Edit | Project Tools Optioris  Help
’ Project descriptor |‘[} I = ' 23 DemoPgm 1 Y ‘
fbd_ Hl.st:er Project al
st_e: Btk roject i
il_ex> oject
sfc_ AL Project
m & Simple LD Program _'J
Reference . Simple LD Project =
: ICP DAS-USA, Inc. 5
Tl ﬂ-::: _x-l
—  Erree-maa——

Level: 0
Pas:wotd:( gonzo|

0K [}J Cancel |

Full Read

- Permissions

Global protection
Overwrite with archive
Backup on archive - P
Project descriptor

History of modifications

11O connection

Global variables

Global and common defined words

Create newy program - S

0K | Cancel |

When you click on the "OK" button from the "Enter Password" window your new password will now be
associated with the ISSGRAF project.

The next item you need to define is the type of data protection "Permissions™ that will define for your
ISaGRAF project. Double click on new password you have created and the "Data Protection
Permissions"” window will open. To allow full access WITH password protection, click on the "Full
Access" scroll bar and click on the new password name you have created.
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Data protection - ‘simpleld’

Global protection

Full access: | 00: gonzo x|

(free access)

0K I Cancel |

—Permissions —

Global protection

Overwrite with archive -

Backup on archive - |
Project descriptor a2

History of modifications 3 2=

O connection - .

Global variables - -

Global and common defined words - -

Create nevy program S v

0K I Cancel l

To verify that your password protection is now set for your ISSGRAF program, close all of ISaGRAF
windows and then open the "ISaGRAF Project Management” window. Double click on the ISaGRAF
program that you have created the password protection for. A "Data Protection” window will now open
requiring you to enter the password for the ISaGRAF program you are attempting to open.

[ 7 ISaGRAF - Project Management i -10] x|
File Edit Project Tools Options Help

BE DEn | X& 8= Bomem | Y|

st_exam Example ST Project _‘_]
il_exam Example IL Project e
sfc_exam Example SFC Project

m A Simple LD Program ﬂ
Reference : Simple LD Project =
Author : ICP DAS-USA, Inc. I

Date of creation : 1241542001
Version number : 1-1SaGRAF 3.41

Description : Simple Example Of An LD Program
Data protection — K x| ha
Global protection

Function or data protected by a password.
Enter passWord:( R

I 0K %J Cancel | Read only l
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9.4: Creating An ISaGRAF Program Diary

When you modify an ISaGRAF program you can keep track of these revisions by entering a comment
into the "Edit Diary" window. This affords the programmer the opportunity to add comments about
program modifications and then save a record of these changes using the "Edit Diary" facility for
enhanced program management capability.

- - ISaGRAF - SIMPLELD - Programs ] -0l x|

File Make Project Tools Debug Options Help
B HLS2XE DEDN $Xis m¥B 232y
Bedgin: Example LD Program

~ ISaGRAF - SIMPLELD:LD1 - Diary = = ||:|Iﬂ
File Edit Tools Options Help

B <B4 S|

Name = SimpleLD
Language : LD

Creation a 15:48:18
Changed TMR1 from 1 second to 5680 ms.

g‘\?

When you have completed entering information in the "ISaGRAF Diary" file, just click on the "Save"
icon for your revision notes to be saved.
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9.5: Backing Up & Restoring An ISaGRAF Project

For archiving purposes you can "Back Up" and "Restore" an ISaGRAF project. For example, you may
want someone to test your program or email to service@icpdas.com for ICP DAS’s ISaGRAF technical

service.

Backing Up An ISaGRAF Project

Open the "ISaGRAF Project Management" window, select "Tools™ from the menu bar, click on

"Archive", and then click on "Projects”. An "Archive Projects" window will open which allows you to
designate where you want to save the ISaGRAF project to. Click on the name of the ISaGRAF project
you want to backup in the “Workbench” , and then click on the "Backup” button. You can compress the
size of the file you have backed up by clicking on the "Compress" checkbox BEFORE you click on the

"Backup" button.

(3 15aGRAF - Project Management i - 10| x|
File Edit Project | Tools Options Help
[ Archive L poecs A
st_exam Libraries Common data 7
il_exam Import IL program s
sfc_exam Example oF G Project
m & Simple LD Program :J
Reference : Simple LD Project -l
Author : ICP DAS-USA, Inc. 1
Date of creation : 12{15{2001
VYersion number : 1-1SaGRAF 3.41
Description : Simple Example Of An LD Program
archive -projects x
Workbench Archive
demo_15a A Back
domeian 21| TR
demo_16  (Click on project — |
demo_17 ¢ he backed up il
fbd_exam }
il_exam ' Close |
ot "5 1 Click to reduce
% file size : Help |
st:inler \
work_01
work_02a = ;
work_02b v v Compress

i~ Archive location - Baa
Backed up file
.. be saved to
this directory

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

To restore an ISaGRAF project from a backed up file, use the same method as above to access the
"Archive Projects™ window, click on “Browse” to find the location of your backup 1ISaGRAF project,
then select the project name you want to restore that listed in the “Archive” window, then click on the
"Restore" button. The project will now be restored to the ISSGRAF.

Archive - Projects L X|
Workbench Archive
demo_15a .| ErEr Backup |
demo_15b
demo_16
demo_17 Restore [: I
fbd_exam
il_exam Close I
iodld
sfc_exam
simpleld Help I
st_exam
st_inter
work_01
work_02a =
work_02b v [~ Compress
—Archive location
C:ASCOTTA Browse

You can now open, edit and download the restored ISaGRAF project file.
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9.6: Copying & Renaming An ISaGRAF Project

The 1ISaGRAF Workbench program has the capability of copying and renaming an ISaGRAF project or

program. This is useful if you want to maintain a copy of an ISaGRAF project or program in a secondary
directory.

Copying An 1SaGRAF Program

To copy an ISaGRAF program open the "ISaGRAF Project Management™ window, first click on the
name of the ISaGRAF program you want to copy, then select "File" from the menu bar, and then click on
"Copy". When you click on "Copy" the "Copy Project™ window will open, and now you can enter the
name of the program you have selected to where you want to copy the program. If the new program
name does not already exist, ISSGRAF will create the project name for you.

5 ISaGRAF - Project Management = - |I'_'I|5]
File Edit Project Tools Options Help
Open Ctr+0 l TS l 25 DemoPgm i %) ‘
Select project group Project _:]
New Ctil+N  Project Lo
Rename C Project
Dok |LD Project =
Copy Project 'SIMPLELD" - X (I
To: Scott 0K
I I | D Program
Cancel I | =

(7§ 15aGRAF - Project Management E -0l x{

File Edit Project Tools Options Help

e DEMN X&| ¢4 = Boemeon | P |

il_exam Example IL Project 4l
; el

88| —ExXam Example SFC Project
i simpleld

A Simple LD Program
A Simple LD Program
}\ /‘ Example YO Connections For |-8xx7

zl
a\ 2 A‘
Reference { J: !Project has now been j
Author opied to a new project

Date. of creation : group named "Scott"
Version number T

Description . Simple Exam}lg Of An LD Program

Note in the bottom screen that ISSGRAF has created a new program named "Scott" and placed a copy of
all the files from "simpleld"” into the "Scott" program group.
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Renaming An ISaGRAF Program

To rename an ISaGRAF program open the "ISaGRAF Project Management™ window, click on the name
of the ISaGRAF program you want to rename, then select "File" from the menu bar, and then click on
"Rename"”. When you click on "Rename" the "Rename Project™ window will open, and now you can
enter the new name for the ISSGRAF program.

_(of x|
File Edit Project Tools Options Help
Open 2

Ctrl+0 | (i { 25 DemoPgm [ ) ‘
Select project group . =

1 1. I'.r;,r:* -lm'ﬁ
New Ctrl+N File Edit Project Tools Options Help
W BE | DNEO | & ¢t &= Boemean | 2|
Copy Chrl+C : :
Delete st_exam Example ST Project _:J
il_exam Example IL Project =)
Upload project sfc_exam Example SFC Project
Exit simpleld & Simple LD Program
Version number : 1 -[5al A Simple LD Program ;I
Description ST R ename Project 'SCOTT x| = A
Name: (gonzo | 0K 'Q'I
| - i j o x
| 1SaGRAF - Project Management (B X]L el l LD Program
File Edit Project Tools Options Help _"_J
BE | DEM® XG0 = Soemrm | Y
st_exam Example ST Project ;l
il_exam Example IL Project =1
sfc_exam Example SFC Project
simpleld & Simple LD Program
1 A Simple LD Program d
Reference”™® : Simple LD Project =
Author : ICP DAS-USA, Inc. =
Date of creation : 12152001
Version number : 1-1SaGRAF 3.41
Description . Simple Example Of An LD Program

The former program named "scott" has now been changed to "gonzo", but it still has all the files from the
"simpleld" program.
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9.7: Setting Comment Text For An ISaGRAF Project

A useful feature of the ISSGRAF Workbench program is the ability to create "Comment Text" that will
be placed next to an ISaGRAF program name in the "ISaGRAF Project Management"” window. This
way you can provide additional information about the purpose and any other additional comments
regarding a particular ISaGRAF program.

To create "Comment Text" for an 1ISaGRAF program first open the "ISaGRAF Project Management"
window, click on the name of the ISaGRAF program you want to create the comment text for, then select
"Edit" from the menu bar, and then click on "Set Comment Text". When you click on "Set Comment
Text" the "Project Comment Text" window will open, and now you can enter any comments and
information you desire for the ISSGRAF program you have selected.

{3 15aGRAF - Project Management B -|0f x|
File | Edit Project Tools Options Help

Set comment text = ‘ ﬁ’ U (=2 l % DemoPagm ‘ 'ﬁg ]
Joggle separator [\ 1p TON, TOF (QLD) i"
m B & FBD Project
| move up in list le LD Program Ll
-R?fu Move down in list ple LD Project _‘_4'
Author : ICP DAS-USA, Inc. H

Project comment text Program name that is ﬁ]

being commented
Commentl
text goes
here

=10l x|

File Edit Project Tools Options Help

BE B0 |G 8= BHoempm | Y|
demo_01 Timer control: TP, TON, TOF (QLD) f:l
fbd_exam Example FBD Project

simpleld A Simple

st_exam I _;J
Reference : Simple LD Project |[New comment <
Author : ICP DAS-USA, Inc. ext for this =
Date of creation : 12{15/2001 ISaGRAF
Version number : 1-1SaGRAF 3.41 program
Description . Simple Example Of A‘m_ma‘m— =
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9.8: Setting The Slave ID For An ISaGRAF Controller

Each 1SaGRAF controller system has a "NET ID" address that must be set to identify the controller to the
ISaGRAF Workbench program. By default the NET ID address is 1" when it is shipped out.

If you need to communicate with multiple controller systems via RS-485 network, you must set the NET
ID address in the ISaGRAF program for the specific controller system you want to communicate with.
To communicate with different controller systems from one development PC open the "ISaGRAF
Programs™ window and click on the "Link Setup™ icon.

When you click on the "Link Setup™ icon, the "PC-PLC Link Parameters" window will open. Enter the
"Target Slave Number" of the controller system you want to communicate with.

-* . 1SaGRAF - TEST - Programs N -0l x|

File Make Project Tools Debug Options Help

B HR2IT DEM B Xis m$f 22y
.................
Link setup

PC-PLC link parameters 1. x|

Begin: A JIEIE Simple Test Program

Target Slave Number: _A/ |3 ) |

Communication port: | COM2 L]l Cancel |

Enter NET ID
address of the
I-8xx7 you want to

communicate with.

Setup I

IMPORTANT NOTE
To set Net-1D for the controller, please refer to their respective “Getting Started Manual” delivered with
the product.
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9.9: Optimizing The ISaGRAF Code Compiler

The 1ISaGRAF Workbench program allows you to modify the settings for the "Compiler Options" to
optimize the ISaGRAF program when you compile your project. To access the "Compiler Options”
open the "ISaGRAF Programs" window and select "Make™ on the menu bar, and then click on "Compiler
Options". The "Compiler Options" window will open, and now you can select which optimization
parameters you want for when you compile your 1ISaGRAF program.

. ISaGRAF - SIMPLELD - Programs =10 x|
File m Project Tools Debug Options Help
Make application X s | am 84 ‘ = %, l
?gir verify 1D Program
Touch

Application run time Options

Resources

Compiler options i x|

Targets:
> SIMULATE Workbench Simulator Select l
ISABBH TIC code for Intel Unselect I
vV Use embedded SFC engméw/\'Make sure to select Upload... [: I
Dot "ISABEM"
ptips
v Run two optimizer passes
" Evaluate constant expression Default l
" Suppress unused labels " - ———
[~ Optimize variable copying lSelect which optimization
I~ Optimize expressions parameters you want to
[~ Suppress unused code lcomp“e with.
[~ Dptimize arithmetic operation 0K I
Optimize boolean operation
uild binary decision digafams (BDDs) Cancel I
u k
AN

If using “Variable Array” in the program, please DO NOT check the 2nd , 7th , 8th and 9th
Optimizer options, or the value of the Variable array will be incorrect. Recommend to check
only the 1st — “Run two optimizer passes” option. (Please refer to Chapter 2.6)

Selecting the "Run Two Optimizer Passes"” will insure that the code is compiled into the smallest
possible program code.
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9.10: Using The ISaGRAF Conversion Table

Note:

The conversion table is only for Input & Output attribution variables, not for internal variables. You may
refer to Appendix A.4 for “A4_20 to”, “To_A4_20” to convert the analog value of 4 to 20 mA to
application engineering value. Or “VV0_10_to”, “To_V0_10” for converting analog value of 0 to 10 Volt
to application engineering value.

Conversion Table Example

In this "Conversion Table" example the value from an 1-87017 (an eight channel analog input module)
board needs to be converted. The 1-87017 is configured to receive a —10v to +10v signal, where —10v
equals a value of "-32768", and a +10v signal equals a value of "+32767". You may refer to Appendix D
to see the translation table of each analog board.

In this example we will use the "Conversion Table" to reconfigure the 1-87017 so that a —10v signal will
equal a value of "-10000" and a +10v signal will equal a value of "10000". In this example a value of
+2.573v signal will equal a value of "2573".

Note:

The 1ISaGRAF controller only supports the value before conversion within —32768 to +32767, and the
value after conversion within —10000 to +10000. Setting conversion table out of these range may cause
errors.

To configure a "Conversion Table" open the "ISaGRAF Programs™ window and click on the
"Dictionary" icon. This will open the "ISaGRAF Global Variables" window, select "Tools" from the
menu bar, and then click on "Conversion Tables".

- -1SaGRAF - SIMPLELD - Programs i - 10§ x|

File Make Project Tools Debug Options Help

B H2X DEO ¥ Xie M 228, |

......................... Qgﬁ
| Dictionary |
® I1SaGRAF - SIMPLELD - Global booleans ) =10 x|
File Edit [ Tools Options  Help
| Quick declaration - £ ‘ = |

Modbus SCADA addressing map
instances | Defined words |

Import text comment
Export text B
Import trueffalse definitions |
Sort Bvvitch 1 —
Renumber addresses Svvitch 2

Bhutdovwn (Emergency Stop Type
1/O connection b ( Ry S0R LYR —:-I

ouTo m
@0000 [o  Cross references
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When you click on the "Conversion Tables" selection the "Conversion Tables" window will open. Next,
click on the "New" button and then the "Create Table" window will now open. In the "Create Table"
window enter the name for the conversion table you are creating.

x|
Lo |
Edit |
New
Rename I
sl oses |
- Help
Name: H : I
|
Enter name for the Cancel
conversion table | —l

To properly create our example "Conversion Table" at least two values must be defined. The
"Electrical” field means the original value BEFORE conversion and the "Physical" field is for the value
AFTER conversion. The two points defined in this example are (-32768, -10000 "lower limit™) and
(+32767, 10000 "upper limit™). Click on the "STORE" button to save each entry.

Conversien table 'CN 1

Foints:

o
Elactrical: LI
Cancal |

Physical:

Conversien table 'CN 1

Foints:

-312768 10000

0 0 Electrical:

Physical:
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When you have completed entering in the two value points, click on the "OK" button to save the entered
values.

EI m;!!

M I
Aenama I
Delete I

_ pee |

Hei

The last step is to assign the conversion table "CN1" to a program variable that will be used in an
ISaGRAF program.

¥ ISaGRAF - SIMPLELD - Global integers/reals -1of x|

File Edit Tools Options Help
[ B2 O00@ | “xBd| &

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

Attr t.  Commert ,
0 Internal program variable for anal I

e

A1 (* Internal program variable for analog input conversion *)
\@0000 [input integer]  Used conversion=Chit

[a1 | Network Address: :]

omment: Ilntemal program variable for analog input conversion |

nit: | I Conversion: |CN1 |
; _ [none)
—Attributes —Conversion "CN1" is bed
now associated with the Eﬁmi*
Intemal o aram variable "A1", Lo st Y

% lnput
" Dutput ‘

(" Constant Initial value: | |

I~ Retain Previous I
Extended I

Next |

Note:
Only integer variable declared as input or output attribution can be assigned a conversion table. The user
can use “Bin2Eng” to convert the internal variables (please refer to A.4).
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0.11: Export/ Import Variable Declarations Via Microsoft Excel

Variables can be defined in Microsoft Excel and then be imported to ISSGRAF workbench. And also
they can be exported from 1ISaGRAF to Excel.

To export to a text file, with an extension name “.txt”, run “Tools” - “Export text” from the “dictionary”
window.

RAF - TESTZ1 - Global intap

File Edit | Tocls ©Options Help

Cnick declaration I"{ =1 |
Booleans In Modbus SCADA addressing map ces | Defined words |
COUNTE  Import text -
Al Impent tone/false definitions
A2
A2 Sort
A4 Eenumber addresses
o I
_ Conversion tables ;I
Cross references

Select “File” and given a name to it, “int_1.txt” in this sample. Then click on “Browse” to select the
directory where this txt file will be saved.

E3
—Export oK I
= Complete list
 Selected variables Cancel |

—Send to Browse V\L

Clipboard
+ File:

Format: @rmurs ) d'

Keywords |

|int_1 oot
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You may open and edit the file from the Excel. Please make sure to save this file with an extension “.txt”.

_|Of =
s ] B MR fEAD RO TEO RO WE R ~1=] %]
DEESRAY $BRS o-« @& = 4 43| eH 105- 7
(| #roieaRe -2v|BrU E=E=E|(%%, W% EE-H-A
E10 j = |
A4 | B | ¢ | o | | F | 6 | ® F
1 Name  Address Aftribute Format  Unit Conversion  Comrment
2 |(COUNTE 1640000 Internal Infteger (none)
3 1640000 Internal  Integer (none) i
4 1Al 1640000 Input Integer CN1
5 A2 1640000 Tnput  Infeger CN1 -
6 A3 16#0000  Input Integer CN1
7 Al 1640000  Input Integer CH1
g
9
10 | I Jj
[ s int_1 | «] | ©
i |1 | e o [

To import a text file to ISaGRAF, with an extension name “.txt”, run “Tools” - “Import text” from the
dictionary window.

S - Global integersireals
File Edit | Tools ©Options Help

; 2mick declaration = |

Booleans In  lodbus SCADA addressing map ces | Defined words |

Export text
Import trne/false definitions

Sort
Renumber addresses

I/ connection
i

Conversion tables

Cross references
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Then click on “Browse” to select the associated text file.

Import variables E
From
o< |
" Clipboard
Cancel |
@ File: | / |
Browse J\

Keywords |

ImportExport filename

AR BRI E: —
2 |
’@é oo =] ﬂl
dp3
command.com & 2hﬁn (I TERE ED. . |
config.svs (3 daqpro
fronlog.txt 1 eb200
[317188e.be3
EEERT:
[*.xt —

And then it is done as below.

tAF - TEST31 - Global integ

File ] dit Tools Options Help
Blofe|cxmd| «a

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

COUNTER
@0000 [internal,integer]
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9.12: Spy list

ISaGRAF supports “Spy list” to spy some specific variables when linking to the controller. Please follow
below steps to create a “spy list”.

First click on “Simulate”, then click on “Tools — Spy list”.

-t [RaGRAF - LD _TERT - Pr

File Make Project Tools Deh Cptionz  Help
B HRE DED (XX m$2gs |

Begin: [iEhy LD1 hig=jbcoges

[ remot_io

@, [RaGRAF - LD_TERT - Deb

File Control | Tools Opton: Help
|_E [ Y | S lists
al RN

: AF - LD_TEST:[ontitled] - List
File Edit Opfionz Help

DBa M| Q)

[atne Walue Commerit

=end of list=

Zelect variahle

Scope: |[|3|.:.|:.a|] jl |||| Integer/Feal _"’l

4801 e — )
Tirmner (.
Meszage

T oo
o201 i 3017k Slot2 Chl-Cha C functian &7

4 2 02
4 2 03
4] 2 04
4] 2 05
4] 2 06
4] 2 07
4 2 03
41 -

ok I LCancel
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When all spied variables are inserted, remember to click on “Save list”.

_}L IBaGRAF - LD_TEETL21 - List of variahles

File Edit Option: Help

Commerit
i_8017h Shat2 Ch--Chi

Al_2_04

Vel 100000 =
Reall 123 @ |

L ok |
=end of list=
LCancel |

Then close the ”Debugger” window.

@ [ZaGEAF- LD_TERT - Debugeer

File: Control Tool: Options Help \
PH | O AP

Click on “Debug — Workspace”

=2 [RaGRAF - LD_TERT - Programs

Fil: Make Project Tools | Debng Options  Help

B B RN O E Debue mHREn
Begin: maiiy  Simulate

[ rem
Link setop

Begin: LO1  (Ladder Diagram]
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Move all “List” to the right hand side.

D acuments: Wiorkzpace:

11 (program)

remat_io (program)

N\

File Make Froject Cption:  Help

B | B & X m|$x:«a| Eﬂ]ﬂ?ﬁI&E|
Begin: [t JEON I bic=jhiclog
(i remutﬂi e

@ [3aGEAF- LD_TEET - Debugeer
File Control Tools Options Help

L. Y2

_:EL § [BaGRAF - LD _TERT.LE1 - Lizt of wariables
File Edit Option: Help

DB@| = M| Q|

Matne Walue Coamment

A2 i} i_g017h Slot2 Chil--Cha
Al 2 02 0

Al 203 0

A2 04 0

Wl 100000

Reall 1.23

=end of list=
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9.13: How to search a variable name in an 1ISaGRAF project ?

Please click on “Cross references” and then entering the name you would like to search. The location
will appear on the right hand side. Just click on it to get into it.

; 2 EIA1S _|I:||i|
File Project Tools Debug Options Help
B HSD DEO ¥Xi-e M} 225
Beain: @ Show the ayatem is working
[ gir s write strings
x|
Begin: hi (Ladder Dig Search Dbjed: ‘ QK K\ I
Gl ) | (all |
-0 x|
File Edit Tecls ©Options Help
|
B [#O]: Slot 12 Channel 1
strow: Rl [_]_f_]_]_\

=1o] x|

File Edit Tools OCptions Help
D@ XER e «Bd ko aasi &)

F2:4HE F3:9HE Fo: Gl | F5: {1 | Fi: {0F FR: I Fa: gl | Fg:—% tFoE |

'B1' - Refere
L —— rY
) -

(]
B2
I 1=t =ETR
(]
B3
I 1=t =ETRZ
-
=
| _>IJ
|pos=1 A B1: pushdkey 1
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Chapter 10. The Retained Variable And Data Backup

10.1: The Retain Variable

Note: Read floating point value (RETAIN_F, RETAIN_X, RETAIN_A) from battery backup memory
(or S-256/512 & X607/608) may cause controller fault if there is no floating point value saved inside.
Please refer to Section 10.6 — “Controller Fault Detection”.

New Retain Function:

The 1-8417/8817/8437/8837, 1-7188EG/XG, W-8xx7, iP-8xx7, WP-8xx7, WP-5xx7, XP-8xx7-CES6,
XP-8xx7-Atom-CE6, VP-2xW7, VP-2117, uPAC-7186EG, uPAC-5xx7 supports new retain function
since below driver version.

I-7188EG + X607 or X608: driver ver. 2.05 or later (better to be 2.17 or later)
[-7188XG + X607 or X608: driver ver. 2.04 or later (better to be 2.15 or later)
HPAC-7186EG+ X607 or X608: driver ver. since they are released around Jan.2008
UPAC-5xx7+XW-boards: driver ver. since they are released.

[-8xx7+ S256 or S512 : driver ver. 3.07 or later (better to be 3.19 or later)

W-83x7/83x6+ S256 or S512 :  driver ver. 3.18 or later (better to be 3.36 or later) with

new back-plane of WB-831 (For 3-slot, released in 2006): Rev 2.6
W-87x7/87x6+ S256 or S512 :  driver ver. 3.18 or later (better to be 3.36 or later) with

new back-plane of WB-871 (For 7-slot, released in 2006): Rev 2.8

The following controllers with a built-in battery backup SRAM:

IP-8XxXT: driver ver. since they are released.
VP-2117: driver ver. since they are released.
WP-8xXT: driver ver. since they are released.
WP-5xX7: driver ver. since they are released.
VP-2xWT: driver ver. since they are released.
XP-8xx7-CE®6: driver ver. since they are released.
XP-8xx7-Atom-CE6: driver ver. since they are released.

The iP-8xx7, VP-2117, WP-8xx7, VP-25W7/23W7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6 have
built-in the 512 KB battery backup SRAM (no need to purchase the S-256/512).

If battery backup SRAM is found in the back-plane of the controller (1-8xx7: S256/S512, 1-7188EG/XG:
X607/X608, WinCon-8xx7: S256/S512 ), the maxinum number of retained variables for new retain
function are listed as below. New retain variable is supported by below ISaGRAF “C-function” :

Target 1 : uPAC-7186EG /1-7188EG/XG+X607/608, 1-8xx7+S256/512, iP-8xx7, VP-2117
Target 2 : W-8xx7+S5256/512 (with new WinCon back-plane released in 2006), WP-8xx7, VP-2xW7,
XP-8xx7-Atom-CE6 and XP-8xx7-CE6.

Retain_B : retain Boolean variable. Target 1: max. 256 variables, Target 2: max. 1024.

Retain_N : retain Integer variable. Target 1: max. 1024 variables, Target 2: max. 4096.
Retain_F : retain Real variable. Target 1: max. 1024 variables, Target 2: max. 4096.
Retain_T : retain Timer variable. Target 1: max. 256 variables, Target 2: max. 1024.

Retain_X : retain variable by using its Network address.
Retain_A : retain variable array by using its Network address. (Refer to Section 2.6.2)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 10-1



Please refer to below ST examples to read the status of two batteries in the back-plane of the iP-8xx7,
VP-25W7/23W7, WP-8xx7, XP-8xx7-Atom-CE6, XP-8xx7-CEG6 controller.

(* battery_statel and battery state? are declared as an internal integer *)
battery statel := R_MB_ADR(1,9992) (Status of batteryl, return 0: Low power 99: Power ok)
battery state2 := R_MB_ADR(1,9993) (Status of battery2, return 0: Low power 99: Power 0Kk)

The advantage for new retain variable:

1. The retain value will keep alive always whatever controller’s power is off, or re-compiling &
download a new ISaGRAF project unless the S-256/512, X607/608 has run out of battery.
(Old Retain Method: the value will be cleared to 0 when re-download a ISaGRAF project.)

2. The amount of new retain variable can be stored is greater than old retain variable.

Important:

1. To use new retain function, please d0 NOt check “Retain” on the ISAGRAF dictionary window.

2. If your controller isuPAC-7186EG or I-7188EG/XG, please connect IO complex equipment
“X607_608” in the IO connection windows.

Integer/Feal Variable X
M ame: |VU1| | Metwork Address: |:|
Comment; | |
L rit: | | Corrversion: | [nane] j|
—Aftrnbutes—————————— Format | Share I

* Irtermal © Integer | [standard] To yse new retain function,
i " Beal please do not check “Retain”
© Duput / on the IsaGRAF dictionary
window
" Corstart Initial‘x?lde:/l I
. Previouz |
[~ Retain

=10l x|

wn [BaGRAF - T5 - IAD connection
File Edit Tools Options Help
S R A=

[0 | em x607_608 f’ | ref = 121
B staus N~ e— »an Module = 608
N\ ] /

If the controller is
I-7188EG/XG/UPAC-7186EG,
please connect “X607 608 and
enter the correct value.

607: X607 608: X608

=
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Examplel: (* Set by variable name *)

(* Please set all retain variables in the first PLC scan cycle as the below code. and place this code on
the top position of the project *)

(* To_Retain is declared as an internal boolean variable with an initial value TRUE *)

(* TMP is declared as an internal boolean variable *)

(*
Checkl is declared as an internal integer. This "Check1" is for detecting if all the retain values have
been well initialized. For example, you can define the value “1357246” to mean all the initial value
of retain variables have been well set. And then if the "Check1" value is 1357246 , then allow the
process to start. If the “Check1” value is not equal to “1357246”, it means some retain variables
havn't been set a proper value yet. So the process can not start. To run a program without the correct
initial value for retain variables may cause some error. So user must set proper value for all retain
variables at least once. And then remember to set this “Check1” as “1357246” to well start the
proces . Then after, the program can start to run at every reboot because all value of retain variables
(includes the "Check1™) have been well setup.

*)

(* B1, B2 is declared as internal Boolean variable, Do not check "Retain" *)
(* N1, N2 is declared as internal Integer variable, Do not check "Retain™ *)
(* F1, F2is declared as internal Real variable, Do not check "Retain™ *)
(* T1, T2 is declared as internal Timer variable, Do not check "Retain" *)

if To_Retain then (* To set retained variables when controller is start running *)

To_Retain := False; (* Onlydo itonce *)

Tmp := Retain_N( Check, 1); (* This variable used as a Tag *)

Tmp := Retain_B(B1,1); Tmp := Retain_B(B2,2);

Tmp := Retain_N(N1,11); Tmp := Retain_N(N2,12);

Tmp := Retain_F(F1,1); Tmp := Retain_F(F2,2);

Tmp := Retain_T(T1,1); Tmp := Retain_T(T2,2);
end if;

(* To read the status of two batteries in the back-plane of the iP-8xx7, VP-25W7/23W7, WP-8xx7 and
XP-8xx7-CE6 *)

(* battery_statel and battery state? are declared as an internal integer *)
battery_statel := R_MB_ADR(1,9992) (Status of batteryl, return 0: Low power 99: Power ok)
battery state2 := R_MB_ADR(1,9993) (Status of battery2, return 0: Low power 99: Power ok)

(* After then B1, B2, N1, N2, F1, F2, T1, T2 will be automatically retained in the program *)
Then, you can judge whether the “Check1” value is correct and then start to do some actions in the

Ladder or ST program. (The aim is to set proper retain value at least once, then set this “Check1” as
“1357246” to start the program as below.)
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Then, you can add the “Check1” condition into the first row of the Ladder program.

(" If Check? is not equal to 1357246, exit this program to run nexdt program )

<>
; en q
Checklqin1
1357246402
|| || ||

Then, you can add the “Check1” condition into the first row of the ST program.

(* If Checkl is not equal to 1357246, you may write some code to set some safe and initial value to
those retain variables or exit this program to run the next program *)

if Checkl <> 1357246 then
return ;
end_if ;
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Old Retain Method:

If the controller doesn’t find the battery backup SRAM in the back-plane of the controller (1-8xx7:
S256/S512, 1-7188EG/XG/uPAC-7186EG: X607/X608, WinCon-8xx7: S256/S512 ). The 1-8xx7 and
I-7188EG/XG/UPAC-7186EG supports old retain variable, while WinCon supports no retain variable.
There is a 31-byte “NVSRAM?” in the [-8xx7 & I-7188EG/XG/UPAC-7186EG ’s CPU board . Up to six
Integers/Reals (signed 32-bit) and sixteen Booleans can be retained with this 31-byte NVSRAM.

To enable the old retained function, click on “Retain” for each associated variable.

== [SaGRAF - SA - Programs
File ldake Projct Tools Debug  Options Help
BEHS®X DED B Xk nk| Ras|

Dittionary

@ [SaGREAF - SA - Global integersireals
File Edit Tools Options Help
- Bl O0e “xmd| <ag

¥

Booleans IntegersiReals | Timers |Messages | FB instances | Defined words |
Attrib. Addr. Comment

[internal,integ|0000

Integer/Real Variable

Name: NUM1 | Network Address: | |
Comment: | |
Unit: | | Conversion: |(n|:|ne) j|
—Afttributes ———————————— Format ‘ o— I
= Internal * Integer |(standard) j|

 Input “ Real Cancel |
 Qutput Next |

" Constant Initial value: ||] | _
v Betain Previous |
Extended |

Note:
If battery backup SRAM is found in the controller (I-8xx7: S256/S512, 1-7188EG/XG/uPAC-7186EG:

X607/X608, WinCon-8xx7: S256/S512), Please use new retain function listed in the former section.

The old retain method has two disadvantage: (1) The data will lose when download a
modified ISaGRAF project. (2) Its retain variable amount is less than new method.
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10.2: Data Backup To The EEPROM

Data can be stored into the EEPROM. The value will be always hold even the power is dead unless the
value is updated. It can be read freely however can be written only about to 100,000 times. So, it apply
for saving the configured data.

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

EEP B R Read one boolean

EEP BY_R Read one byte

EEP WD R Read one word (2 bytes, signed, -32768 to +32767)
EEP N R Read one integer (4 bytes, signed)

EEP F R Read one REAL (4 bytes, float)

( If the related data saved in the EEPROM is not REAL format, using “EEP_F_R” to read it may
generate a controller local fault No. = 114. Please refer to Chapter 10.6 )

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

EEP_EN Remove the protection of EEPROM, then write operation is allowed.
EEP PR Set the protection of EEPROM, then write operation is not allowed.
EEP_B_W  Write one boolean.

EEP_BY_W Write one byte (Byte: 0 to 255).

EEP_WD_W Write one word (2 bytes, signed, -32768 to +32767).

EEP_N_W  Write one integer (4 bytes, signed).

EEP_ F W  Write one REAL (4 bytes, float).

Note:

1. “EEP_F R”,“EEP_N_R”,“EEP_N_W” and “EEP_F_W” all use the same EEPROM memory,
please DO NOT operate the same EEPROM address as Integer and also as REAL at the same time.

2. If the related data saved in the EEPROM is not REAL format, using “EEP_F_R” to read it may
generate a controller local fault No. = 114. Please refer to Chapter 10.6

Bytes, words and integers will be stored to the same memory area in the EEPROM. Be careful to arrange
their address before using the above write functions. For different PAC, use the different memory size of
the EEPROM. For 1-8xx7 & 1-7188EG/XG, there are total 1,512 bytes and the addressing No. of bytes
is range from 1to 1,512, while words is 1 to 756, and integers is 1 to 378. The following No. will use the
same memory address in the EEPROM.

For 1-8xx7 & I-7188EG/XG:

Byte 4n-3, 4n-2, 4n-1, 4n *n=1,2,...378 %)
Word 2n-1, 2n
Integern
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For iP-8xx7, uPAC-7186EG, UPAC-5xx7, VP-2117, WinCon-8xx7:

Byte 4n-3, 4n-2, 4n-1, 4n (*n=1,2,...3568 *)
Word 2n-1, 2n
Integern

For WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7, VP-23W7:

Byte 4n-3,4n-2, 4n-1, 4n (*n=1,2,...1536 *)
Word 2n-1, 2n
Integern

When using the write functions, the EEPROM will be damaged if the write operation is more than
100,000 times. For example, the following program is dangerous since the EEPROM will be written
once every PLC scan cycle (normally, the cycle time is about 3 to 60 ms depends on the application and
controller model No.) .

(* ST program, Val is declared as an integer, TEMP is declared as a boolean *)
TEMP :=eep_n_w(1, Val) ; (* Dangerous *)

However the following program is safe if Val is not changed frequently.

(* ST program, Val, Old_Val declared as integers, TEMP declared as a boolean *)
IF Val<>0lIld Val THEN

TEMP = eep n_w(1,Val);

Old_Vval := Vval;
END_IF;

Each read / write operation in the EEPROM will consume a lot of CPU time of controller system.

The following approximate time is for each function being called.

EEP_EN ~0.08 ms EEP_PR ~0.08 ms
EEP B R ~0.8ms EEP B W ~6ms
EEP BY R ~0.8ms EEP BY W ~6ms
EEP_ WD R ~1.5ms EEP_ WD W ~12ms
EEP_N_ ~2.9ms EEP_ N W ~23ms

Recommend to read values from the EEPROM at one time when the controller is powered up, and then
updated the associated address in the EEPROM when the value is changed. Please refer to a sample
program in Chapter 11 — “demo_17” & “Wdemo_10". For those data which are frequently changed are
not suitable to be stored in the EEPROM.
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10.3: Battery Backup SRAM

Note: The WP-8xx7, VP-25W7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 PAC support new retain variable
(refer to Section 10.1) but not support S_X_X function (listed in this section) to read/write battery
backup SRAM. Read floating point value from S-256/512 & X607/608 may cause controller fault if no
floating point value saved inside. Please refer to Section 10.6 — “Controller Fault Detection”

The 1-8xx7 controllers can integrate with a S256 or S512 battery backup SRAM to store data, alarm, and
information, while X607 & X608 for the I-7188EG/XG controller. The data stored in these SRAM is
always retained unless their battery running out of energy. Their memory size is as below. The upper
12K is reserved (while 64 KB is reserved by W-8337/8737/8336/8736).

1-8417/8817/8437/8837, 1-8437-80 / 1-8837-80 I-7188EG/XG/LPAC-7186EG
S256 244K bytes (256-12=244) X607 116K bytes (128-12=116)
S512 500K bytes (512-12=500) X608 500K bytes (512-12=500)
W-8337/8737/8336/8736
S256 102K bytes (256-64=192)
S512 448K bytes (512-64=448)

If battery backup SRAM is found in the controller, the maxinum number of retained variables for new
retain function “Retain_X” , “Retain_A”, “Retain_B”, “Retain_N”, “Retain_F” & “Retain_T” can be
extend to as below (please refer to Section 10.1).

I-7188EG/XG+X607/608 and 1-8417/8817/8437/8837+S256/512

New Retain function old retain method
Boolean 256 256
Integer 1024 256
Real 1024 (Integer + Real)
Timer 256 32
W-8337/8737/8336/8736+5256/512 with new WinCon back-plane (section 10.1)
New Retain function old retain method
Boolean 1024 1024
Integer 4096 4096
Real 4096 (Integer + Real)
Timer 1024 1024

ICP DAS provides an utility “ICPDAS UDloader” that can be installed in the PC to upload and
download data from/to the ISaGRAF controller. Please copy “UDloader.exe” from the ICP DAS’s
CD-ROM:\napdos\isagrafi\some_utility\ to your PC / windows.

The 1-8417/8817/8437/8837 supports S256/S512 since its driver version of 2.25 (better to be 3.19 or
later), while 1-7188EG supports X607/608 since its driver version of 1.18 (better to be 2.17 or later), and
version 1.16 for 1-7188XG (better to be 2.15 or later). W-8337/8737/8336/8736 supports S256/S512
since its driver version 3.18 (better to be 3.36 or later) (Please refer to section 10.1). If your driver is
older one, please upgrade the hardware driver to the associate version or a higher version. The driver can
be found from the ICP DAS’s web site: http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
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10.3.1: Access to the SRAM
The SRAM can store boolean, byte, word, integer, real & message. Their format is as below.
(Please refer to Chapter 11.3.7 for a demo program using S-256/512 by UDloader.exe)

Boolean: True=1, False=0 1 byte

Byte: 0~ 255 1 byte

Word: -32768 ~ 32767 2 bytes
Integer: signed 32-bit 4 bytes
Real: float 4 bytes

Message: string (len<=255) len bytes

To access to the SRAM, the below functions can be used (Please refer to Appendix A).

S B_R, S B.W, SBYR, SBYW SMR, S MW
SWDR, SWDW SNR, SNW, SRR, SR W
S_MV

10.3.2: Upload data stored in the SRAM
For PC to upload data stored in the volatile SRAM of the ISaGRAF controllers, the SRAM should be
divided into 1 or up to 8 files. Each file has a ID No. of 1 to 8 and a name of up to 8 characters and 3 file
extension. The below functions are for handling file format inside the SRAM.

S FLINI, S FL AVL, S FL RST, S FL_STS

Please use functions of S_FL_INI & S_FL_AVL to arrange the file resident location & current available
location (Please refer to Appendix A & demo_40, 41 or 42).

The volatile SRAM is consisted of bytes. The total number of bytes available depends on which module
is used as below. The upper 12K is reserved.

Module name Byte No.
I-8XX7: S256 1~ 249,856 (244K), (256-244=12K is reserved)
[-8xx7: S512 1~512,000 (500K), (512-500=12K is reserved)
I-7188XG/EG: X607 1~118,784 (116K), (128-116=12K is reserved)
I-7188XG/EG: X608 1~512,000 (500K), (512-500=12K is reserved)

A file can be located at any place inside these bytes. Each file’s location can be described as (Begin,
End). Begin is the lower limit byte No. of the associated file, while End is the upper limit byte No., and
Begin is always less than End.

A file inside the SRAM has a current available area (Head, Tail). Head is the starting position of the file,
Tail is the ending position. Head can be larger, less than or equal to Tail.

For example, a file resides at (Begin, End) = (1, 20000)

1. If (Head, Tail) = (1001,5100), it means the available data of the file is starting from byte No. of
1001 to 5100. The available file contains 4100 bytes.

2. If (Head, Tail) = (10001,5000), it means the available data of the file is starting from byte No.
of 10001 to 20000 and then continued with 1 to 5000. The available file contains 15000 bytes.
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3. If (Head, Tail) = (5001,5000), it means the available data of the file is starting from byte No. of
5001 to 20000 and then continued with 1 to 5000. The available file contains 20000 bytes.

4. If (Head, Tail) = (5000,5000), it means the available data of the file is empty, 0 byte.
5. If (Head, Tail) = (-1,-1), it means the available data of the file is empty, 0 byte.

To upload the data stored in the SRAM, please make sure you have installed the “ICPDAS UDloader” on

your PC.

To upload data stored in the SRAM of the ISaGRAF controller to PC, please run “UDloader.exe”, then
click on “Link Setup” to set proper communication parameters, then click on “Upload 1” to upload it.

Example:

Please download demo_41 to one 1-8417/8817/8437/8837. Then push button 1 or 2 or 3 or 4 several
times. Then upload the file stored in the SRAM.

& ICPDAS TDlnader
Tpload

File ID

SRAM MODULE : 8512
File Name

Be

file resident location.

Head Tail

201
-1

201 |519

/

/ (32200

|-1

F 1
E E

: |I'I|:|t Tzed

[

Current available

Upload

Upload 1
pload 2
pload 2
pload 4

LK,

1
H1
_ Mot Uzed -1 ; ; L1 .
- | | file location. Click here to set
ile name & ot Tsed ! L1 .
location (PC) T T communication parameters.
. |I'I|:|t Tzzd |—1 |-1 |—1 |—1
5 |I'In:|t Tszd |-1 |-1 |-1 |-1
Deztittion Folder
(@m Settings\idministrator S EYT Dloadex
— Do ndoad
File Mame: 2et Load File |
Cancel
Diovenload |
Help |
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10.3.3: Download data to the SRAM
For PC to download data to the volatile SRAM of the ISaGRAF controllers. The below functions can be
used. Please refer to Appendix A & demo_44.

S DL EN, S DL DIS, S DL_RST, S DL_STS

Please call “S_DL_EN” to enable it.

The Controller accepts only the binary format for String, Byte, Word, Int & Real.

Byte: 0~ 255 1 byte

Word: -32768 ~ +32767 2 byte [low bye] [high byte]

Int: 32-bit, signed integer 4 byte [lowest] [2nd] [3rd] [highest]
Real: 32-bit float 4 byte [lowest] [2nd] [3rd] [highest]
String: up to 255 bytes

If using the “UDloader.exe” to download data to the volatile SRAM, the data to be downloaded should
be edited as a text file. Its format should follow the below rules.

The first row should be a No. indicate that to download to which starting Byte No. of the SRAM. Valid
starting byte No is as below.
S256: 1~ 249,856 S512: 1~512000
X607: 1~118,784 X608: 1~ 512000

The other rows are the data.

A. String
String should start and end with the character of © , for ex. ‘Abcd123’ (7 byte). The $NN (NN in
hexidecimal and should not equal to 0), could be used to indicate the ASCII character. For ex,
‘ABC$0D’ contains 4 bytes, the 4th byte is <CR>.

B. Byte
Byte should start with ( and end with ) , forex. (0), (123), (255). Valid byte range is from (0) to
(255).

C. Word
Word should be start with [ and end with ] , for ex. [-100], [20000], [32767]. Valid word range is
from [-32768] to [32767].

D. Integer
Integer should be start with { and end with } , forex. {-1234567} , {200000}. Valid integer range
is from {-2147483648} to {2147483647}.

E. Real
Real value should be start with < and end with > | for ex. <123>, <1.56E-2>, <-123.456>.

The character between each Byte, Word, Integer, Real, String at the same line should be at least one
space character <SP> or , <Comma> or, <Tab>

For example,

201 < to download to the SRAM which staring from byte No. 201
‘Hello’ (10) (20) (30) (40) [-10000] {70000} ‘End’ < data (total 18 bytes)
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1 < to download to the SRAM which staring from byte No. 1

(23) < data (total 57 bytes)

{-1} {2} {-3} {4} {-5} {6} {-7} {8} {-9} {10} < comma, <SP> & <Tab> are all acceptable
<0.123> <456.789> <100>, <2.3E3>

Example:
Please download demo_44 to one 1-8417/8817/8437/8837. Then edit a text file as below.

1
{1000} {250} {100} ‘START’

The {1000} means the blinking period of L1 is 1000 ms.
The {250} means the blinking period of L2 is 250 ms.
The {100} means the blinking period of L3 is 100 ms. .

Then run “UDloader.exe”. You will see something change on the led of the controller.

£l ICPDAS UDloader =101 x|
—Upload
SRAM MODULE : 8512
File ID  File Name Blegin Head Tail End pload
It [NotUsed 8! [ ! F Uplosd 1 |
2: |I'I|:|t zed |-1 |-1 |-1 |-1 Upload 2 |
3: [NotUsed B! B ! ! pload 2 |
4: [NotUsed B! B H -l Mpload & |
5: [NotUsed ! [ ! H Upload 5 |
6: [NotUsed B! B ! ! Upload 6 |
7 |I'I|:|t zed |-1 |-1 |-1 |-1 Uplaad 7 |
8: [NotUsed ! [ ! H pload B/ |
[ Click “Link Setup” to set proper [ Upload ALL|
communication parameters. |, LinkSstup
Deztination Folder
coocume]  Click “Set Load File” to indicate Erowse... |
which text file to operate.
N\
—Dovendoad \ OF |
File Mame: C\Documents and Settingd drmnistrator s /@ Set Load File | =
T Dnadertd] bt - - Cancel
Help |
/
Wrong String found atline: 2. | Emor St Click “Download” to start to download. {250}
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10.3.4: Operation Functions for the battery backup SRAM
The below functions are for the ISAaGRAF controller to access to the volatile SRAM. More information
listed at Appendix A.4

S _FL_INI Init one file’s name & location for the volatile SRAM

S FL_AVL Setone file's current available byte No. for the volatile SRAM

S FL_STS  Getfile's Status, end byte No. that has been load by PC for the volatile SRAM
S _FL_RST Reset file's Status to "Not been load by PC yet" for the volatile SRAM

S BR: Read one Boolean (TRUE, FALSE)
S BY_R: Read one Byte (0 ~ 255)

S WD _R: Read one Word (-32768 ~ +32767)
S N R: Read one Integer (32 bit, signed)

S RR: Read one Real (32 bit, float)

(I?th_e data in related address of the battery backup SRAM is not a REAL value, using “S_R_R” to read
it may generate a controller local fault No. = 102. please refer to Chapter 10.6)

S M R: Read one String

S B W: Write one Boolean (TRUE, FALSE)

S BY_W:  Write one Byte (0 ~ 255)

S WD_W:  Write one Word (-32768 ~ +32767)

S N W: Write one Integer (32 bit, signed)

S RW: Write one Real value (32 bit, float)

S MW: Write one String

S DL_EN  Enable the download permission for PC to download data to the volatile SRAM
S DL _DIS Disable the download permission for PC to download data to the volatile SRAM
S DL _STS Get PC’s Download Status for the volatile SRAM

S DL _RST Reset the Download Status to “-1:No action” for the volatile SRAM

S MV copy data in the volatile SRAM

10.4: Using 1-8073 - MultiMediaCard to store data

The 1-8072 / 8073 is not support by ISaGRAF PAC.
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10.5: Reading & Writing File

Note:

1.

2.

If the data type in the related file position is not REAL type (32-bit float format), using “F_READ F”
function to read this data may generate a local controller fault No = 117 (please refer to Chapter 10.6).
Only WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7 support file
operating functions. Not for 1-8xx7, I-7188EG/XG, uPAC-7186EG, uPAC-5xx7, iP-8xx7 and
VP-2117.

If the file path is inside the ‘\System_Disk\’ or ‘\Micro_SD\’ (for WP-8xx7, WP-5xx7, VP-25w7 and
VP-23WT7) or ‘\System_disk2’ (for XP-8xx7-Atom-Ce6 and XP-8xx7-CEB6) folder, for example,
“\Micro_SD\datal.txt’ , the file will continue exist even the controller 's power is switched Off.
However, it consums lots of CPU time to Read / Write files in the above listed directories.

If the file location belongs to RAM, for example — ‘\Temp\data2.txt’, it will be stored in the RAM
memory. The file saved in controller’s RAM will be lost when power is switched OFF. The advantage
of RAM memory is that the file read/write speed is much faster.

WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W7 support below ISaGRAF
standard functions.

F_ROPEN  Open file in Binary format for read operation (file should exist already) .
F_WOPEN  Open file in Binary format for read and write operation (file should exist)

F CLOSE  Close afile.

F_EOF Test if reach the End-Of-File position.

FA_READ Read one binary long integer (4-bytes, signed) from file.

FA_WRITE Write one binary long integer (4-bytes, signed) to file.

FM_READ Read one message (string) from file.

FM_WRITE Write one message (string) with <CR> <LF> char. at end of message to file.

WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7/23W?7 support below ICP DAS
c-functions.

F_APPEND Append one file to the end of the other file.
F_COPY Copy one file to another file.

F_ CREAT  Create a new file.

F_DELETE Delete afile.

F DIR Create a new directory (folder).

F_END move current file position to the End-Of-File position.
F_EXIST Test if a directory or a file exist.

F_SEEK Move current file position to a specified position.

F READ_B Read one binary byte (0 - 255) (1 byte, unsigned) from file.

F_WRIT_B  Write one binary byte (0 - 255) (1 byte, unsigned) to file.

F READ_W Read one binary word (-32768 to +32767) (2 byte, signed) from file .
F_WRIT_W Write one binary word (-32768 to +32767) (2 byte, signed) to file.
F_READ_F Read one binary REAL (4-bytes, Float) from file. Like 123.45, -2.15E-03, ...
F_WRIT_F  Write one binary REAL (4-bytes, Float) to file .

Please refer to section 11.3.6 or below for demo program.
WP-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\demo\ “wpdmo 54.pia”, 55, 56, 51, 50, 1 or 2 or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/
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ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

10.5.1: Wpdmo_51: Read 10 REAL values from a file. Total 10 rows, each contains
one REAL value

The “Wpdmo_51.pia” can be found at
WP-8xx7 CD-ROM:\napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

If functions of Msg_F, Msg_N, ARY_F R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm Driver. Then run “setup.exe” to restore them
to your ISaGRAF workbench.

The “Wpdmo_51" program will read 10 REAL values from “\System_Disk\data51.txt” when the
controller is just power up or user set the “RE_LOAD?” value to become “TRUE” at any time .

(To read / write file in the System_Disk take lots of CPU time, please do not read / write it frequently.
And please always close the file after the operation. If user read / write file in every PLC scan cycle, the
PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data51.txt” in your PC by , for example — “Notepad”.
Please enter 10 rows, each contains one Real value. Then download this “data51.txt” to WP-8XX7’s “\
System_Disk \” folder by “ftp” utility. The content of the “data51.txt” looks like below.

2.345
999.03
-1.01
456.789
2
456.77
5.9E-12
32.3
45.1
33.3
Variables:

Name Type Attribute Description
RE_LOAD Bool Internal Set as True to read File once, init as TRUE
TMP Bool Internal Internal use
File_namel Message Internal Len is 64, initas \System_Disk\data51.txt
Msgl Message Internal Len is 128, File processing state
strl Message Internal Len is 255, internal use
F VALJO0..9] REAL Internal Variable array, Dim is 10. The 10 REAL value.
TMP_F REAL Internal Internal use
Filel Integer Internal File ID
I Integer Internal Index of “for” loops
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ST program:

if RE_LOAD then  (* Read file once if “RE_LOAD” is TRUE ¥*)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)

if Filel=0 then  (* 0: open file fail *)

Msgl := 'Can not Open file" + File_namel;

return;  (* Cannot open file, just exit this ST program *)
end_if ;

for ii := 0 to 9 do  (* Total 10 rows *)

if f_eof(Filel) = TRUE then (* test if reaches the End-Of-File *)
Msgl := 'Data number is not enough in* + File_namel ;
Exit ; (* Exit this “for” loops *)

end_if ;

strl := fm_read(Filel) ; (* read one string in the File *)
TMP_F := str_real(strl) ; (* convert string to a REAL value *)

Msgl := 'The' + Msg(ii+1) + 'th Data format is not correct !" ;
exit ;  (* Exit this “for” loops *)
end_if;

end_for ;

TMP := f _close(Filel) ; (* always close File after its operation *)

If ii=10 then  (* All data is succefully read and converted, 10 rows *)
Msgl :="Read ' + File_namel + "' Ok " ;

end_if ;

end_if ;

if TMP_F = 1.23E-20 then (* if returns 1.23E-20, it means format error *)

F_VAL[ii] := TMP_F ; (* Read & Convert Ok. Store value to F_VAL[0..9] *)
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10.5.2: Wpdmo_54: Read 20 REAL values from a file. Total 4 rows, each contains 5
REAL values

The “Wpdmo_54.pia” can be found at
WP-8xx7 CD-ROM:\napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

If functions of Msg_F, Msg_N, ARY_F R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm > Driver . Then run “setup.exe” to restore
them to your 1ISaGRAF workbench

The “Wpdmo_54" program will read 20 REAL values from “\System_Disk\data54.txt” when the
WP-8xx7 is just power up or user set the “RE_LOAD” value to become “TRUE” at any time .

(To read / write file in the System_Disk take lots of CPU time, please do not read / write it frequently.
And please always close the file after the operation. If user read / write file in every PLC scan cycle, the
PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data54.txt” in your PC by , for example — “Notepad”.
Please enter 4 rows, each contains 5 Real values. Then download this “data54.txt” to WP-8XX7’s
“\ System_Disk\” folder by “ftp” utility. The content of the “data54.txt” looks like below.

23 , 659, 0.012 , 5.87 , 88.2

0.34 , 8.0005 , -2.0E8 , 4.08 ,5.32E-6
2, -7, 6666.8 , 456.07 , 1.01
5,6 ,7,8,9

Variables:
Name Type Attribute Description
RE_LOAD Bool Internal Set as True to read File once, init as TRUE
TMP Bool Internal Internal use
File_namel Message Internal Lenis 64, initas \System_Disk\data54.txt
Msgl Message Internal Len is 128, File processing state
strl Message Internal Len is 255, internal use
F_VALJO0..19] REAL Internal | Variable array, Dim is 20. The 20 REAL value
NUM1 Integer Internal Get return of Msg_F( ), -1 means format error
Filel Integer Internal File ID
i Integer Internal | Index of “for” loops
1] Integer Internal | Index of another “for” loops
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ST program:

if RE_LOAD then (* Read file once if “RE_LOAD” is TRUE *)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)

if Filel=0 then  (* 0: open file fail *)
Msgl := 'Can not Open file" + File_namel;

return ; (* Cannot open file, just exit this ST program *)
end_if ;
forii := 0 to 3 do  (*total 4 rows *)

if f eof(Filel) = TRUE then  (* test if reaches the End-Of-File *)

Msgl := 'Thereshould be at least 4 rows in* + File_namel +"!!I" ;
Exit ;  (* exit this “for” loops *)

end_if ;

strl := fm_read(Filel) ; (* read one row as string from file *)

(* Convert string to become serval REAL values and store them into No. 1 Float array *)
NUML1 := Msg_F(strl,1) ;

(* If the amount of the converted REAL values is not 5, it lacks of data. -1 means format error *)

if NUM1 <> 5 then
Msgl := 'The " + Msg(ii+1) + 'th row data format is not correct or data number isnot5!" ;

Exit ; (* exit this “for” loops *)
end_if ;

for jj := 0to 4 do
(* Get 5 REAL values from No.1 Float array’s addr=1to 5, and store them to F_VVALJ[0..19] *)
F VAL[5*ii+jj] := ARY_F R(1, jj+1) ;

end_for ;

end_for ;

TMP := f _close(Filel) ; (* always close File after its operation *)

If ii=4 then (* All data is succefully read and converted, 4 rows *)
Msgl := 'Read ' + File_namel + "Ok" ;

end_if ;

end_if ;
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10.5.3: Wpdmo_55: Read 20 Integer values from a file. Total 2 rows, each contains
10 Integer values

The “Wpdmo_55.pia” can be found at
WP-8xx7 CD-ROM:\napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

If functions of Msg_F, Msg_N, ARY_F R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm > Driver. Then run “setup.exe” to restore
them to your 1ISaGRAF workbench

The “Wpdmo_55” program will read 20 Integer values from “\System_Disk\data55.txt” when the
WP-8xx7 is just power up or user set the “RE_LOAD” value to become “TRUE” at any time .

(To read / write file in the System_Disk take lots of CPU time, please do not read / write it frequently.
And please always close the file after the operation. If user read / write file in every PLC scan cycle, the
PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data55.txt” in your PC by , for example — “Notepad”.
Please enter 2 rows, each contains 10 Integer values. Then download this “data55.txt” to WP-8xX7’s
“\System_Disk\” folder by “ftp” utility. The content of the “data55.txt” looks like below.

-1,1,2,3,4,5,-6,7,8,9
100001 , 200002 , +300003 , 404 , -505 , 606 , 7007 , 8008 , 9009 , 10

Variables:
Name Type Attribute Description
RE_LOAD Bool Internal Set as True to read File once, init as TRUE
TMP Bool Internal Internal use
File_namel Message Internal Len is 64, init as \System Disk\data55.txt
Msgl Message Internal Len is 128, File processing state
strl Message Internal Len is 255, internal use
N_VAL][0..19] Integer Internal | Variable array, Dim is 20. The 20 Integer values
NUM1 Integer Internal Get return of Msg_N( ), -1 means format error
Filel Integer Internal File ID
ii Integer Internal Index of “for” loops
] Integer Internal Index of another “for” loops
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ST program:

if RE_LOAD then (*Read file once if “RE_LOAD” is TRUE *)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)
if Filel=0 then (* 0: open file fail *)
Msgl := 'Can not Open file" + File_namel;
return; (* Cannot open file, just exit this ST program *)
end_if ;

for ii := 0 to 1 do (*total 2 rows*)

if f eof(Filel) = TRUE then (*test if reaches the End-Of-File *)

Msgl := 'Thereshould be at least 2 rows in* + File_namel +"!!I" ;
Exit ; (* exit this “for” loops *)
end_if ;

strl := fm_read(Filel) ; (* read one row as string from file *)

(* Convert string to become serval Integer values and store them into No. 2 Integer array *)
NUML1 := Msg_N(strl, 2) ;

(* If the amount of the converted Integer values is not 10, it lacks of data. -1 means format error *)

if NUM1 <> 10 then
Msgl := 'The ' + Msg(ii+1) + 'th row data format is not correct or data number isnot 10 !I" ;
Exit ; (* exit this “for” loops *)

end_if ;

for jj := 0to 9 do

(* Get 10 Integer values from No.2 Integer array’s addr=1 to 10, and store them to N_VAL[0..19] *)
N _VAL[10*ii+jj] := ARY_N R(2, jj+1) ;

end_for ;
end_for ;
TMP := f _close(Filel) ; (*always close File after its operation *)
If ii=2 then (*All data is succefully read and converted, 2 rows *)
Msgl = 'Read ' + File_ namel + "Ok" ;
end_if ;
end_if ;
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10.5.4: Wpdmo_56: Retain values of 1 to 255 Real variable in CompactFlash card

The “Wpdmo_56.pia” can be found at
WP-8xx7 CD-ROM:\napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

If functions of Msg_F, Msg_N, ARY_F R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm > Driver. Then run “setup.exe” to restore
them to your ISaGRAF workbench.

The “Wpdmo_56" program will read 1 to 255 REAL values from “\System_Disk\data56.txt” to the
related variable when the WP-8xx7 is just power up . If this “data56.txt” doesn’t exist, all 1 to 255 values
will be init as 0.0 . At run time, if any value of these variable is modified, all 1 to 255 values will be
written once to the “data56.txt” to make sure these variable’s value are well retained in file. If the file
doesn’t exist, this program will create it.

To read / write file in the System_Disk take lots of CPU time, please do not read / write it frequently.
And please always close the file after the operation. If user read / write file in every PLC scan cycle, the
PLC scan time will become a very big time. It will be a bad performance ! If user need fast retain
function, please refer to Chapter 10.1 for retaining data in the S256/S512.

Project Architecture:

1ol x]
File Make Project Tools Debug Options Help
B HSIE HEMN =X mb 225
Begir: 5T1
Functions: read fl Read retained data from file
m werite retained data ta file

G_data Get user data from F_vaL1] ]
S data Setuser datato F_WAL1[]

|Functi0ns: save_F1  (Structured Text)

There are 5 ST programs in this “Wpdmo_56" project. Four of them are ISaGRAF user-defined
functions — “reaf f1”, “save _f1”, “G_data” and “S_data” .

Important note:

1. User may modify the constant value of “SIZE1” in the ISaGRAF “dictionary” window to a value
between 1 ~ 255 according his own application. And then remember to compile it .

2. Please also modify the “Dim” value of the “F_VAL1[ ]”and “Old_F_VAL1][ ]” variable array in the
ISaGRAF “dictionary” window to become the same value as the “SIZE1” . And also please modify
the “G_data” and “S_data” program.

3. There is one advantage of retaining vale in the System_Disk. The data file can be edited in advance in
PC. Then using “ftp” utility to download it to WP-8xx7. The file path name of this example is
“\ System_Disk \data56.txt” . Then set “RE_LOAD” value to TRUE once, all related variable will
update to the new value.
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ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

The following ST programs are all declared as functions. They are “read_f1”, “save_f1”, “G_data” and
“S_data” . They all return a Boolean value. Please refer to below figure to declare function’s
return-value type (more description in the Chapter 15)

Thls function wﬁw&w;ﬁmf..ﬁﬂlne F_VALI[0..19] to fil
. retnrn save fl( ) as TRUE Ok .. FALSE: Error
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The “read_f1” and “save_f1” program use “local variables” as below .

read f1:
Name Type Attribute Description
TMP2 Bool Internal Internal use
ii2 Integer Internal Index of “for” loops
jj2 Integer Internal Index of “for” loops
num2 Integer Internal Internal use
save f1:
Name Type Attribute Description
TMP2 Bool Internal Internal use
ii2 Integer Internal Index of “for” loops
jj2 Integer Internal Index of “for” loops
num2 Integer Internal Internal use

To declare “local variable”, please double click “read_f1” to get into this program. Then get into the
“Dictionary” window. Then click on “Local objects” to declare them.

-+ ISaGRAF - WDEMO_56 - Programs 1 (=[P

File Make Project Tools Debug Options Help

S DEN XX m$fRas|
Begin: ST]

Functions: Read retained data from file
E save_F1 \yrite retained data to file

'\ ISaGRAF - WDEMO_56:READ_FI - ST program =
Funclior gile Edit Tools Options Help e
DR XA @B «<bd B &) CASE
. o) e
This function[DictonaryP0 REAL value from file and store
vatnyn wvanf F176 N anx TDIR. O FiTCE - Rvwrar
R ISaGRAF - WDEMO_56:READ_F1 - Local booleans [ -0l x|

File Edit Tools Options Help

_—Jaocoe,<x

L8 |
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Variables (Global variable) :

Name Type Attribute Description

The number of retained variables. Can be 1 to 255 .
Please also modify the “Dim” value of the

SIZEL Integer | Constant “F VALI[ ]”and “Old_F _VALI[ ]’ to the same value
as “SIZE1”. Here we use “SIZE1” as 17.
How many rows in the file ? This value is automatically

num_rowl Integer Internal | calculated by “SIZE1”. Each row should have 10 REAL
values, except the last row.

Last numi Integer Internal How many data in the last row ?

- g This value is automatically calculated by “SIZE1”.

RE_LOAD Bool Internal | Setas True to read File once, init as TRUE

TMP Bool Internal | Internal use

Data_Ok1 Bool Internal | TRUE means File Ok

Flag_to_save Bool Internal If program want to save data, it will set this value to
TRUE.

File_namel Message | Internal | Lenis 64, initas \System_Disk\data56.txt

Msgl Message | Internal | Len is 128, File processing state

strl Message | Internal | Len is 255, Internal use

F VAL1[0..16] REAL Internal Va‘r‘lable airay, Dim” should be init as the same value
as “SIZE1

Old_F VAL1 Old value of “F VALI1[ ]” Variable array, “Dim”

[0..16] REAL Internal should be init as the same value as “SIZE1” .

NUM1 Integer | Internal | Getreturn of Msg_F( ), -1 means format error

Filel Integer Internal File ID

i Integer Internal | Index of “for” loops

] Integer | Internal | Index of “for” loops
The User Data variable. Here we have 17 variables in

Datal ~ Data5 the demo program. User can declare them to different

And REAL Internal program.

Data06 ~ Datal?

variable name. If name is modified, the “G_data” and
the “S_data” program should be modified also.
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ST program - ST1:

if RE_LOAD then (* if RE_LOAD is TRUE, get retained data from file *)

RE_LOAD := FALSE ; (*SetRE_LOAD as FALSE *)

(* caculate number of rows and data number of the last row *)
num_rowl := SIZE1/10 ;
last numl := SIZE1- 10 * num_rowl ;
if last numl <> 0 then
num_rowl := num_rowl+1 ; (*if last_row has data, num_rowl must plus 1 *)
else
last numl := 10;
end_if ;

(* Get retained value from file when controller is powered up *)
TMP := read_F1( ) ;

if TMP =FALSE then (* Read file error or file not exist *)

for i1 ;=0 to SIZE1-1 do
F VALL1[ii] := 0.0 ; (*setall F VALL[]'svalueas0.0*)
end_for ;

Data Okl := FALSE ; (*setdata is not Ok *)
Msgl := 'File: " + File_namel + ' not exist or data error ! or File is open now" ;

else  (* Read data Ok *)

Data Okl := TRUE ; (*setdatais Ok *)
Msgl := 'Get Retained data from file Ok " ;

end_if ;

(* Update Old_F_VAL1[]*)

for i1 = 0 to SIZE1l-1 do
Old_F VALIL[ii] := F_VALI1[ii] ;
end_for ;

(* Get user data from F_VALL[ ] when controller is just powered up *)
TMP = G_DATA();

end_if ;

(* At run time, Set user datato F_VAL1[ ] *)
TMP := S DATA( ) ;
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(* At run time, test any value of F_VALL1[ ] is modified *)
for ii = 0 to SIZE1-1 do

if Old_F VAL1[ii] <> F_VALL[ii] then (*if any value is modified *)
Flag_to_save := TRUE ; (* now save command is given *)
Old_F VALL1[ii] := F_ VALL[ii] ; (*Update Old_F VALL][]ifitis modified *)
end_if ;
end_for ;

(* if save command is given, it means value is modified *)
if Flag_to save then

TMP := save f1( ) ; (*save datato file *)
(* if save file failed, keep this save command *)
if TMP = FALSE then
Msgl := 'Can not save data to file. May be file is open now by WinCon screen !’ ;
(* Save Ok, cancel this save command *)
else
Flag_to_save := FALSE ; (* Setas "No save" at the beginning *)

end_if ;
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ST functions — G_data :

(* If any name of Datal to Datal7 is modified or value of “SIZE1” is modified, User must modify the
below code *)

Datal := F_VALIL[0]; (* getvariable value from F_VA1L[0..16] *)
Data2 := F_VALI[1];

Data3 := F_VALI1[?Z];

Datad := F_VALI1[3];

Data5 := F_VALI1[4];

Data06 := F_VALI1[5];

Data07 := F_VALI1[6];

Data08 := F_VALI1[7];

Data09 := F_VALI1[8];

Datal0 := F_VALI1[9];

Datall := F_VALI1[10];

Datal2 := F_VALI1[1]1];

Datal3 := F_VALI1[12];

Datal4 := F_VALI1[13];

Datal5 := F_VALI1[14];

Datalé := F_VALI1[15];

Datal7 := F_VALI1[16];

G _data := TRUE ; (* function returns TRUE *)

(*If any name of Datal to Datal7 is modified or value of “SIZE1” is modified, User must modify the
below code *)

F VAL1[0] := Datal; (*store variable value to F_VAL1[0..16] *)
F VALL[1] := Data2;

F_VALL[2] := Data3;

F_VALL1[3] := Data4 ;

F_VALL[4] := Data5;

F_VALI1[5] := Data06 ;

F_VALL[6] := Data07 ;

F VALL[7] := Data08 ;

F_VALL[8] := Data09 ;

F_VALL[9] := DatalO;

F VAL1[10] := Datall;

F VAL1[11] := Datal?2;

F VAL1[12] := Datal3;

F_VALI1[13] := Datal4;

F VAL1[14] := Datal5;

F VALL[15] := Datal6;

F_VALL[16] := Datal7;

S data := TRUE; (* function returns TRUE *)
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ST functions - read_f1:

(* This function read "SIZE1" number of REAL value from file and store them to F_VALI1[ ]
return reaf f1()as TRUE: Ok , FALSE: Error *)

read fl := FALSE ; (* set as FALSE: Error at the beginning *)

Filel := f wopen( File_namel) ; (* Tryto open file in Read & Write mode *)

if Filel=0 then (* File doesn't exists *)
return ; (* exit this function *)
end_if ;

(* max "num_row1" rows to read these "SIZE1" number of REAL values, Each row in the file contains
10 REAL values *)
for ii2 := 0 to num_rowl-1 do

if f eof(Filel) = TRUE then (*testif End_Of File reached *)
exit ; (* Reach End Of File, exit “for” loop *)

end_if ;

strl := fm_read( Filel) ; (* Read one row as String (message) *)

(* Convert this string to some REAL values and store them into No.1 Float array *)
NUM1 := Msg _F(strl,1);

(* if data number of last row is not correct *)
if ((ii2=num_rowl-1) and (NUM1 <> last numl) ) or

(* non-last row must have 10 REAL values *)
((1i2 <> num_rowl-1) and (NUM1 <> 10) ) then

(* error, it means the format is not correct REAL values or data number is not enough *)
exit ; (* exit for loop *)

end_if;

(* conversion Ok, store these REAL values to F_VAL1[] *)
if 112 = num_rowl-1 then (*lastrow *)

num2 := last_ numl ; (* last row has only "last_num1" number of data *)
else

num2 :=10; (* non-last row has 10 data *)
end_if;

(* Get these converted REAL values from No.1 Float array 's addr. 1 to 10 (or 1 to last_num1 for last
row) *)
for jj2 := 0 to num2-1 do
F VAL1[10*ii2 + jj2] := ARY_F R(1, jj2 + 1) ;
end_for ;

end_for ;
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(* Any file been open should be closed by f_close() *)
TMP2 := f _close( Filel) ;

(* All rows are read Ok *)
if 1i2 = num_rowl then

read F1 := TRUE ; (*returnvalue as TRUE:Ok *)
end_if ;

(* This function write 20 REAL value F_VAL1[0..19] to file
return save_f1() as TRUE: Ok , FALSE: Error *)

save f1 := FALSE ; (*setas FALSE: Error at the beginning *)

Filel := f _creat( File_namel) ; (* Creata new file to write *)

if Filel =0 then
return ; (*creat failed , exit this function *)
end_if ;

(* max "num_row1" rows to save these REAL values, Each row in the file contains 10 REAL values *)
for ii2 := 0 to num_rowl-1 do

strl := '" ; (*setinitial value of strl *)
if ii2 = num_rowl-1 then (* last row *)
num2 := last numl; (* last row has only "last_num1" number of data *)

else  (* non-last row *)
num2 :=10; (* non-last row has 10 data *)
end_if ;

for jj2 := 0 to num2-2 do

strl := strl + REAL_STR( F_VAL1[10*ii2 + jj2] ) + *," ;
end_for ;

(* the last data in each row should end with <CR> <LF> character *)

strl := strl + REAL_STR( F_VALI1[10*ii2 + num2-1] ) + '$OD$0A" ;
TMP2 = f writ_s( Filel ,strl) ; (* write one row to file *)
end_for ;

(* Any file been open should be closed by f _close() *)
TMP2 := f _close( Filel) ;

save f1 := TRUE ; (*returnvalue as TRUE:Ok *)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 10-29



How to test this “Wpdmo_56 project ?

1. Please download “Wpdmo_56" to WP-8xx7, then the “Spy list” window will pop-up as below.

j_ISaGR.!LF - WDEMO_56:LIET1 - List of variables = |EI|5|
File Edit Options Help

MEEIE Y
Matme Comment
M=l Get Retained data from file Ok Fiel operation state, Len=128
Drata_Ok1 TRUE True means data iz read Ok from file, False means errar
File_ratme1 ICompactFlashidatast fxd File name, Len=64
RE_LoAD FALSE init a= TRUE to load data from a file
Crata 1 U=zer data be retained total is 51761 name can be different
Drata 2 Lizer data be retained total iz SIZE1 name can be different
Datad 3 User data be retained total is SIZE1 name can be different
Cratad u] Uzer data be retained total iz SIZE1 name can be different
Diatas ] User data be retained total is SIZE1 name can be different
Cratal6 u] Uzer data be retained total iz SI1ZE1 name can be different
Dty ] User data be retained total is SIZE1 name can be different
Cratals u] Uzer data be retained total iz SI1ZE1 name can be different
Datala 9 Uszer data be retained tatal iz SIZE1 name can be different
Ciatal0 10 Uzer data be retained total iz SI1ZE1 name can be different
Datal ] Uszer data be retained tatal iz SIZE1 name can be different
Datal2 0 U=zer data be retained total is 51761 name can be different
Datals ] Uszer data be retained tatal iz SIZE1 name can be different
Datald 14 U=zer data be retained total is 51761 name can be different
Datals ] Uszer data be retained tatal iz SIZE1 name can be different
Datal6 16 U=zer data be retained total is 51761 name can be different
Diatal ¥ ES47 .0 U=zer data be retained total iz SIZE1 name can be different
=end of list-

You may modify any value of USER Data - Datal to Datal7. Then the new value will be saved once into
file of “\System_Disk\data56.txt”. Then you can open this file on the WP-8xx7’s monitor screen by
double click on the file name. You will see the related value is modified. (Please do not always keep this
file open. Please close it later, or the new modified data will not be saved . That is because the file is open,
write operation is not allowed)

2. Recycle the power of WP-8xx7. You will see the value keep at the last modified value when WinCon
is boot up well.

3. Edit a “data56.txt” file on PC as below by “NotePad” utility. (total 17 data)

11,22 ,33,44,55,666, 777,888, 999, 10.01
0.01, 0.02, 0.03, 0.04 , 0.05, 0.06, 0.07

Then please download this “data56.txt” file to WP-8xx7’s \System_Disk\ path by “ftp” utility. Then set

“RE_LOAD” to become TRUE on 1ISaGRAF “Spy list” window. You will see the related variable value
is updated.
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10.5.5: Record 1-8017H s Ch.1 to Ch.4 voltage input in a user allocated RAM
memory in the ISASGRAF PAC ? The sampling time is one record every 0.01 second.
The record period is 1 to 10 minutes. Then PC can download this record and display
it as a trend curve diagram by M.S. Excel.

Please refer to Chapter 11.3.6 (the fastest sampling rate is 25 Hz)
Please refer to Chapter 11.3.10 (the fastest sampling rate is 100 Hz)
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10.6: Controller Fault Detection

There is some event may cause “controller fault” happens. For example, value divided by zero or reading
a floating point value from EEPROM or S256 or file which has no floating point value saved inside.

ICP DAS I1SaGRAF controllers support Controller Fault detection since below driver version.
(The VP-2117, uPAC-7186EG, pPAC-5xx7, iP-8xx7, WP-8xx7, WP-5xx7,VP-25W7/23W7,
XP-8xx7-CE6, XP-8xx7-Atom-CE6 are supported.)

I-7188EG

2.05 I-7188XG 2.04

1-8417/8817/8437/8837 | 3.07 W-8037/88337/8737 3.18

There is two type of controller fault. One is called “Global” fault. The other is “Local” fault.
When Global fault happens, the ISSGRAF project will stop running. Waiting the new modified project to
be downloaded. When Local fault happens, the ISaGRAF project still runs.

PC/HMI/OPC Server can request the controller fault state by using Modbus protocol.

Word address of 9999 is the controller fault state. 0: Ok, 1: Controller fault.
R_MB_ADR( 1, 9999) to get controller_state

Word address of 9998 is the controller fault type.
R_MB_ADR(1, 9998) to get fault_type.

101 :

(other
102 :
103:
104 :
105:
106 :
107 :
108 :
109 :
110:
111:
112:
113:
114 :
115:
116:
117 :
118:
119:
121:
122 :
123
124 :
125:

Global fault

value is Local fault)

S R R Float error

R_MB_REL Float error

INT_REAL Float error

RETAIN_F Float error

RETAIN_X Float error

Real value divided by 0

Integer value divided by 0

RETAIN_A Float error

Real value multiplication is overflow (exceeds valid range of 32-bit float)

Real value division is overflow (exceeds valid range of 32-bit float)

Real value addition is overflow (exceeds valid range of 32-bit float)

Real value subtraction is overflow (exceeds valid range of 32-bit float)
EEP F R Float error

EBUS F R Float error

FBUS F R Float error

F_REAF_F Float error (Only in WinCon-8xx7)

Can not find 1-87K 1/0O board in slot 0 to 7

ARY_F_R Float error

ANA( ) operation error. For ex, ANA(1.23E20) , ANA(-2.0e25)

TMR() operation error. For ex, TMR(1.23E20) , TMR(-100)

Floatng point calculation error. For ex, pow(1.23E20 , 3.0) , expt(5.0, 10000000)
PID_AL() floating point calculation error. (exceeds valid range of 32-bit float)
REAL “Variable array” float error. It may be the array index out of the declared range
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When Local fault happens, the project is still running, the ISSGRAF project can use

R_MB_ADR( 1, 9999) to get controller_state
R_MB_ADR(1, 9998) to get fault_type.

To clear the value in Network address 9999 & 9998, please use W_MB_ADR(1, 9999, 0) and
W_MB_ADR(1, 9998, 0). Please refer to below example.

Example:

(* When controller "Local Fault" happens, the ISSGRAF program can detect it and then program can do
the right action *)

(* is_fault & fault_type are declared as internal integer *)
(* tmp is declared as internal boolean *)
(* PC / HMI can request controller fault state & type by Modbus protocol at N0.=9999 & 9998 *)

(* to get controller state *)
is_fault := R_MB_ADR(1,9999) ; (*0: Ok, 1: controller fault happens *)

(* To get controller fault type *)
fault_type := R_MB_ADR(1, 9998) ;

if is_fault=1 then

(* Do action here when "Local Fault" happens *)

* .. *)

(* Only for WinCon-8x37: Stop program running & reset all output in slot 1 to 7 *)
(* tmp :=Stop_APL(); *)

(* To clear the value in Network address 9999 & 9998 when Local fault happens *)
tmp := W_MB_ADR(Z, 9999, 0) ;
tmp := W_MB_ADR(1, 9998, 0) ;

end_if ;
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Chapter 11. 1ISaGRAF Programming Examples & FAQ

When you receive the 1ISaGRAF controller system, ICP DAS has created a number of ISaGRAF
programming examples for them. These example programs are useful for understanding how to program
the controller system with the ISSGRAF Workbench software program.

11.1: Installing The ISaGRAF Programming Examples

The ISaGRAF programming examples are installed on the same CD-ROM which the “ICP DAS Utilities
For ISaGRAF” resides. The CD-ROM is delivered with the product. You will find the programming
example files in the below sub-directory in the CD-ROM.

I-8xX7: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\

I-7188EG, uPAC-7186EG: 1-8000 CD-ROM: \napdos\isagraf\7188eg\demo\

I-7188XG: [-8000 CD-ROM: \napdos\isagraf\7188xg\demo\

iP-8XX7: [-8000 CD-ROM: \napdos\isagraf\iP8000\demo\

VP-2117: 1-8000 CD-ROM: \napdos\isagraf\vp2k\demo\

XP-8xx7-CE®6: XP-8xx7-CE6 CD-ROM: \napdos\isagraf\xp-8xx7-ce6\demo\
XP-8xx7-Atom-CE®: XP-8xx7-Atom-CE6 CD-ROM: \napdos\isagraf\xp-8xx7-Atom-ce6\demo\
WP-8XXT: WP-8xx7 CD-ROM: \napdos\isagrafiwp-8xx7\demo\

WP-5xXT: WP-5xx7 CD-ROM: \napdos\isagraf\wp-5xx7\demo\
VP-25W7/VP-23WT7: VP-2xW7 CD-ROM: \napdos\isagraf\vp-25w7-23w7\demo\

Or you may download them from below web site:

UPAC-7186EG: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/

HPAC-5xX7: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/up5000/demo/

iP -8XX7 : ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/iP-8000

VP-2117: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vp2k/demo/

XP-8xx7-CE®6: ftp://ftp.icpdas.com/pub/cd/xp-8xx7-ce6/napdos/isagraf/xp-8xx7-ce6/demo/
WP-8xXT: ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp8xx7/demo/
VP-25W7/VP-23WT7:ftp://ftp.icpdas.com/pub/cd/vp-25w7-23w7/napdos/isagraf/vp-25w7-23w7/demo/

=101 %]

|4 1SaGRAF - Project Management
File Edit Project Tools Options Help

e DEn | 1X& 0 8 = 2 sampes 1P |

ow Chart' S Sion 01 bo QS A
(898} bottief Flow Chart: Simulation of bot Select project group] ﬂ
Project groups X|
inctions
Default clisawin1\apl Select
Samples clisawini\smp
* x| Newgroup |
Close b\1

r. Entername ||
Name: Demo for demo
Location: |C:\ISAWINT projectgroup |  Cq

€4 When you install the ISaGRAF example for the
Sub-dir..  [Demo | l g controller system it is recommended that you

create an "ISaGRAF Project Group™ to install the

Path: c:\isawin1\Demo . .
demo program files into.
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/up5000/demo/
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To install the demo programs into the project you have created, open the "ISaGRAF Project
Management™ window to select "Tools" from the menu bar, then select the "Archive"” option and then

click on "Projects".
5 ISaGRAF - Project Management 0 = |DL>_<_]
File Edit Project | Tools Options Help

= 0o D oy I
o hottlof | Libraries Common dat.

-~
demo Import IL program  pgramming i

gn bottlef

() rfarray demonstatres array management functions

mn rfbars demonstrates graphic bra graphs

mn rfbool demonstrates SFC boolean actions _vJ
Reference :Rf Tmr FB -l
Author : CJ international (I
Date of creation : 9/2/94 #)

When you click on the "Projects™ selection the "Archive Projects” window will open. Click on the
"Browse" button to select the drive and the sub-directory where the demo files are located (For example:
Napdos\ISaGRAF\8000\Demo\ on the I-8xx7 CD-ROM) .

_x_l
Workbench i
Backup I
Help
File name: Folders: -UK
fpackun b Adeskiophifi?~1\demo L3
—J l,\-—\ T I " Compress
- c  eeeee—c=xor=
(£ DOCUME™ [Change to Hroms
(= scoTT drive that it %I

== DESKTOP lhas the

Select the . (£ 18471 }Demo files
sa8xx7\Dema 7—
sub-directory _ Sadhy

Listines ui wpe.

I :] Hec M

To install all of the Demo files, click on the "demo_01" file, then press and hold down the "Shift" key,
continue to hold down the "Shift" key and use your mouse to scroll down to last file in the "Archive"
window. Click on the last file name from the demo file location and that will select the entire group of
demo files. Lastly, click on the "Restore" button in the "Archive Projects” window and all of the demo
files will be installed into the sub-directory you have created.

Workbench Archive
creation Backup l
Restore [: l
Close l
Help l
work_02b [ Compress
C:ADOCUME~1ASCOTTADESKTOPA-8XX71 Browse |

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 11-2



11.2: 1SaGRAF Demo Example Files

The example program for VB, uPAC-7186EG, uPAC-5xx7, iP-8xx7, WP-8xx7, WP-5xX7,

XP-8xx7-Atom-CE6 and XP-8xx7-CE6 are listed in this section. For other PAC, please refer to their

respective “Getting Started Manual”.

http://www.icpdas.com/products/PAC/i-8000/isagraf demo list.htm#VBNET

www.icpdas.com > product > solutions > software > Development Tools > ISaGRAF > Demo Files

Visual Basic example program:

1-8000 CD-ROM:\napdos\isagraf\vb_demo\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb demo

PemMO_L | bc Read / Write data in the 1-8437/8837 by Modbus TCP/IP el
Demo_2 |-84x7/88X7
PC use Modem + phone line to link to remote 1-8437/8837 1-87064
(please refer Chapter 13) Modem
Phone line
Demo_3 PC run “VB.net 2005 or “VB 6.0” program to Read / Write
data in the contoller (1-8x37-80, 1-7188EG, HPAC-7186EG,
UPAC-5xx7, VP-2117, iP-8xx7, WP-8xx7, WP-5xx7,
XP-8xx7-Atom-CE6, XP-8xx7-CE6, or VP-25W7/ VP-23W7
by Modbus TCP/IP protocol. Please refer to
http://www.icpdas.com/fag/isagraf.htm 051 & 052
Demo_4 PC run “VB 6.0” program to Read / Write data in “I-8x37-80,
I-7188EG, WPAC-7186EG, WPAC-5xx7, VP-2117, iP-8xx7,
WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, or | I-7018z
VP-25W7/ VP-23W7” + 1-7018Z by Modbus TCP/IP protocol
to display temperature information. Please refer Chapter 11.3.9
Demo_6 PC run “VB 6.0” program to link to (I-8437-80 / 8837-80) + | ¢ o. | a0o4
1-8024 & 1-8017H by Modbus TCP/IP. Slot3: 1-8017H
Please refer Chapter 11.3.7 '
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http://www.icpdas.com/products/PAC/i-8000/isagraf_demo_list.htm%23VBNET
http://www.icpdas.com/
http://www.icpdas.com.tw/product/solutions/solutions.html
http://www.icpdas.com.tw/product/solutions/software/software_products.html
http://www.icpdas.com.tw/product/solutions/software/software_products.html#Development_Tools
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb_demo
http://www.icpdas.com/faq/isagraf.htm

UPAC-7186EG, I-7188EG/XG example program:

HPAC-7186EG, 1-7188EG:
CD-ROM: \napdos\isagraf\7188eg\demo or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eqg/demo/

1-7188EG:

CD-ROM: \napdos\isagraf\7188xg\demo or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188xqg/demo/

Project Description 1/0 board used
name
Demo_01 Receive data and send to Com2 and Com3 X503/4/5/6
Demo_02 Send one string to COM5 and COM6 in X503 board X503
Demo 03 E&ecelve mt,a’ssage“and then S(ind to Com6 or Com7 (using X503
- Comary r” and “Comary w”)
Demo_04 Linking remote 1-7000 and using X107 board >B<li%77000b
Demo_05 Timer control, TP, TON, TOF X304
Demo_06 Display a value to S-MMI by “VAL10LED” X304
Demo_07 Using X107 and remote 1-7060D Relay 1/0 5‘137700%
Demo 08 Receive message and then send to COM3 in X507/8/9 and X507 8 9
= control Diital Output . - =
Using S-MMI and Timer control command “tStart” , “tStop”
Demo_09
- — and Reset to 0
Demo_10 Using S-MMI X107
Demo_11 Linking other Modbus RTU device mbus
Demo_12 Training box demo 1 Bus7000b
Demo_13 Trainning box demo 2 Bus7000b
PID control by “PID_AL”. This program can not simulate in
Demo_18
= PC, please download to controller.
Demo 21 Write one string to Com3 and Com4 igg;(set as virtual)
Demo_22 Receive message and send to Com3 and Com4 X50x
Demo 23 Receive command from PC and return a Integer value. X50x
- Comary R, Comary W
Time synchronization by using Fbus between two or more
controllers. “Demo_35A” should be used with “Demo_35B”
Demo_35a demo. If the time is modified in 35A, the time in controller Fbus_m
running 35B will be automatically modified.
(User can modify the program to use Ebus)
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188xg/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo01.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo02.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo03.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo04.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo05.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo06.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo07.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo08.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo09.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo10.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo11.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo12.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo13.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo18.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo21.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo22.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo23.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo35a.pia

Project Description 1/0 board used
name
Demo 35b Time synchronization by using Fbus between two or more Ebus s
- — controllers. -
Demo_36 Get driver version of the 1-8xx7, 7188EG/XG
: X607_608
D L oo " 7 " 4% o a1
y Xbo8 (virtual D/O)
Demo 43 SMS demo, Please modify to your own phone number in the | SMS
- ISaGRAF dictionary window
Demo_43a Same as Demo_43 but sending SMS to two cell. phone SMS
X607_608
Demo_44 PC download data to X607/X608 Xbo8 (virtual D/O)
Demo_48a Redundancy: 1-7188XG redundant Master Bus7000b
Ebus_m
Demo_48b Redundancy: 1-7188XG redundant slave EESZOSOb
Demo 50 PWM 1/0 demo. (Pulse Width Modulation) X107
Demo _51a Redundancy: 1-7188EG redundant Master Bus7000b
Ebus m
Demo_51b Redundancy: 1-7188EG redundant slave EgzZOﬁ)Ob
Demo 61 D/l counter_s using DI_CI\_IT, 1-7188 + X107, X107
I Do something when D/I signal happens
Send message to COM2 or COM3 when Alarm 1 to 8
Demo_70
= happens
Controller link one RS-485 remote 1-7018z, and also PC can
Demo_72 run “VB 6.0” program to become an HMI screen. (please | 1-7018z
refer to Chapter 11.3.9)

NOTE:

Demo_18 uses PID_AL which is provided by CJ International for evaluation. Please refer to
“ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english manu

PID_AL.ComplexPIDalgorithm implementation.htm”.
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo35b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_36.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo41.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo43.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_43a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo44.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_48a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_48b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo50.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_51a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_51b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo61.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_70.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_72.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/english_manu

iIP-8xx7, 1-8417/8817/8437/8837 example program:

iP-8xx7:
1-8000 CD-ROM: \napdos\isagraf\ip8000\demo or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/ip8000/demo/

1-8417/8817/8437/8837:
1-8000 CD-ROM: \napdos\isagraf\8000\demo or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

Project Description 1/0 board
name (iP-8xx7 / 1-8xx7) used
. Push4Key,
Demo_01 Timer control, TP, TON, TOF Show3Led
. Push4Key,
Demo_0la | To do something at some second later when an event happens Show3Led
. . Push4Key,
Demo_02 Start, Stop and Reset a Time Timer, tStart , tStop Show3Led
Read / Write Date & Time
Demo 03 SYSDAT R, SYSDAT W, SYSTIM_R, SYSTIME_W NONE
- To output at a time interval. Like, Moday, 09:00 ~ 18:00, Sunday,
10:00 ~ ...
Demo_04 Calculate empy cycle time NONE
. . Push4Key,
Demo_05 Blinking output, TP, Blink Show3Led
Push4Key,
Demo_06 Change output mode Show3Led
. Push4Key,
Demo_07 Display a value to S-MMI, VAL10LED, tStart , tStop Show3Led
Push4Key,
Demo 08 Input a value fromS-MMI , INP10LED Show3Led
Demo 09 +,-,%*,/ NONE
1-87017,
Demo_10 Display analog input value to S-MMI 1-87024,
Push4Key
Fbus_m,
Demo_1l1a | Fbus Master, NET_ID =1 Push4Key,
Show3Led
_ Fbus s,
Demo_11b | Fbus Slave, NET _ID =2 PushaKey
Demo_12 Using COM3 to receive data from PC Show3Led
Demo 13 Send data to Com3 every 3 seconds 1-87017
Demo_14 Convert I-7K & 1-87K protocol to Modbus protocol Bus7000b
Demo 15a | Link other Modbus device Mbus
Simulate 1-8417 as a modbus device for Demo_15a to link to this
Demo 15b . None
— — | project
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/ip8000/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_02.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_03.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_04.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_05.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_06.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_07.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_08.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_09.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_10.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_12.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_13.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_14.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15b.pia

Push4Key,

Demo_16 Send Modbus command to device once every second Mbus
Demo_17 Read / Write EEPROM None
Demo 18 PID control by “PID_AL”. This program can not simulate in PC, None
- please download to controller.
. Push4Key,
Demo 21 Send string to Com5 and Com6 Show3Led
Demo_22 Receive data from Com5 or Com6 (RS-232) and echo back
Show3Led
Demo_23 Receive user defined protocol from PC Show3Led
Demo 27 | Motion control: x axis, slot 0: 1-8091, :gggé
- Slot1: 1-8090, Napdos\ISaGRAF\8000\Driver\motion.pdf
Show3Led
Demo_27a | To move some pulse at x-axis of 1-8091 of slot 1 1-8091
Demo 28 Motion control: x , y axes, slot0: 1-8091, slot1: 1-8090, :gggé
= Napdos\ISaGRAF\8000\Driver\motion.pdf
Show3Led
Demo 29 S_tore 1200 short integer values every 75 seconds and then send to PC 1-87017
- — via COM3
Demo 30 S_tore 2880 short integer values every 18 seconds and then send to PC 1-8017h
- — via COM3
Demo_33 Read / Write user defined protocol via COM3 Show3Led
Time synchronization by using Fbus between two or more
controllers. “Demo_35A” should be used with “Demo_35B” demo
Demo_35a | If the time is modified in 35A, the time in controller running 35B will | Fbus_m
be automatically modified
(User can modify the program to use Ebus)
Demo 35b Time synchronization by using Fbus between two or more Fbus s
— — | controllers.
. . Push4Key
Demo_37 Spotlight demo (Simple HMI) . please refer to Chapter 14 Show3Led
Demo_38 [-8xx7 link MMICON , demo 1, please refer to Chapter 16
Demo_39 [-8xx7 link MMICON , demo 2, please refer to Chapter 16
Demo 40 Store 8 A/l (binary) to S256 per minute, then PC can load it by
= "ICPDAS UDloader"
Record Alarm (text) to S256/512 & PC can load it by "ICPDAS
Demo_41 "
- UDloader
Demo 42 Store 8 A/I (text) to S256 per min, then PC can load it by "ICPDAS
- UDloader
Demo 43 SMS demo, Please declare your own phone No. in the dictionay, SMS
- message type
Demo_43a | Same as demo_43, but send to many cell. phones. SMS
Demo_44 Demo of PC to download data to the S256/512
Demo_46 Motion control: 1-8091
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_16.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_17.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_18.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_21.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_22.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_23.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_28.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_29.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_30.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_33.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_37.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_38.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_39.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_40.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_41.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_42.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_43.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_43a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_44.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_46.pia

Pulse move at a specified speed 1-8090
Demo_49a | Redundant : 8437/8837 redundant Master Egzzog]o
Demo_49b | Redundant : 8437/8837 redundant slave Egzzogo
Demo_50 PWM 1/0 demo. (Refer to section 3.7) 1-8055
Demo 52 Parallel D/ counter demo 1 at slot O (Refer to section 3.8). 1-8051
— (Counter Value is retained in this demo) Push4Key
Parallel D/ counter demo 2 at slot O (Refer to section 3.8) 1-8051
Demo_53 (Not retained) 1-8056
Push4key
Demo_54a | Modbus Master
Demo_54b | Modbus Slave
Demo_55 PWM 1/0O demo 2. (Refer to section 3.7) 1-8055
Demo 61 B]| counters using DI_C_NT, 8xx7 + 8051 (Refer to section 3.8) -8051
— Do somethig when DI signal happens
Send string to COM3 when alarm 1 to 8 happens (Access to variables
Demo_70
— as array)
Recording 1-8017H ’s Ch.1 to Ch.4 voltage input in S-256 / 512 in
Demo 71 1-8437-80 or 1-8837-80 . The sampling time is one record every 0.05 | 1-8024
- second. The record period is 1 to 10 minutes. Then PC can download | 1-8017H
this record and display it as a trend curve diagram by M.S. Excel
Demo_72: Connecting 1-7018z and 1-7188EGD to get 6 channels of
Demo_72 4 t0 20 mA input and 4 channles of Thermo-couple temperature 1-7018Z
input. And then also display the value on PC by VB 6.0 program.
NOTE:

Demo_18 uses PID_AL which is provided by CJ International for evaluation. Please refer to
“CD\Napdos\isagraf\8000\english_manu\ PID_AL.ComplexPIDalgorithm implementation.htm”.
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_50.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_52.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_53.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_55.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_61.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_70.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_71.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_72.pia

WP-8xx7 example program:

The Soft-GRAF Studio software listed in the FAQ-146 is more useful than the way listed in the

FAQ-131.

WP-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

Project Description 1/0 used
name (WP-8xx7)
demo01~ )
demo07 Soft-GRAF HMI demo01 ~ demo07 : Please refer to the FAQ-146.

. slot O:
example A simple Web HMI example 1-87055W
WD vbo1 VB.net 2008 demo 01 for WP-8xx7 : DIO demo slot O:

P_ (Please refer to Chapter 6 of the “WP-8xx7 Getting Started”). I-87055W
slot 1:
WD Vb02 VB.net 2008 demo 02 for WP-8xx7. Analog I/O 1-87024W
P (Please refer to Chapter 6 of the “WP-8xx7 Getting Started”). Slot 2:
I-87017HW
VB.net 2008 demo 03 for WP-8xx7.
wp_vb03 Read / Write long integer, float & Timer
Please refer to Chapter 6.
wpdmo_01 WInPAC demo_01: R/W float value from file. (FAQ-060)
wodmo 02 WInPAC demo_02: R/W long integer from file
pamo_ (FAQ-060)
wodmo 03 To output at a time interval: SYSDAT_R, SYSDAT W, SYSTIM_R,
pamo_ SYSTIM_W (ST+QLD)
WIiInPAC demo_04: User defined Modbus protocol (No using
wpdmo_04 " "
Mbus")
wpdmo_05 To do something at some sec later when an event happens. (FAQ-017) Tlgt7855W
wpdmo_06 Using Message Array - MsgAry r, MsgAry w
wpdmo_07 Convert float value to string, using real_str & rea_str2
wodmo 08 PID control, refer to WinPAC-8xx7 CD:
pamo_ \napdos\isgraf\wp-8xx7\english_manu\"PID_AL...htm"
wpdmo_09 Store & backup boolean & long integer value To/From files
wpdmo_10 Store & backup boolean & long integer value To/From EEPROM
Dir is \Micro_SD ,save 3 values to 3 files per 10 minutes ,change file
wpdmo_11
name per month
wodmo 14 Retain variable by Retain_b, Retain_N, Retain_f, Retain_t .
pamo_ (FAQ-074)
Dir is \Micro_SD ,save 3 values to 1 file every minute ,change file
wpdmo_16
name every day
wodmo19 Send UDP String to PC when alarm happens slotO:
P (using variable array), Time_Gap is 1 sec I-87055W
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ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/
http://www.icpdas.com/faq/isagraf/146.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm

(Chapter 19.2 of the “ISaGRAF User's Manual” )

wpdmo19a Send UDP String to PC 3 sec later, Time_Gap is 250ms slotO:
(Chapter 19.2 of the “ISaGRAF User's Manual” ) I-87055W
Send UDP Str to PC 3 sec later (wpdmoZ19a is better), Time_Gap is sloto:
wpdmol19b 250 ms |-87655W
(Chapter 19.2 of the “ISaGRAF User's Manual™ )
wpdmo_20 receive String coming from remote PC or controller via UDP/IP
wpdmo_21 using "com_MRTU" to disable/enable Modbus RTU slave port,
wpdmo_22 PWM 1/0 demo. (Pulse Width Modulation), minimum scale is 2Zms | slot O:
— for WinPAC I-8055W
wpdmo_23 Send Time String to COM3:RS-232 every second by using
- COMOPEN, COMSTR_W . (FAQ-059)
. slot O:
wpdmo_24 Send string to COM3 when alarm 1 to 8 happens 1-87055W
. ) lot 1:
To move some pulse at x-axis of 1-8091W of slot 1 in WP-8xx7 3
wpdmo_26 (Chapter 18 of the “ISaGRAF User's Manual™ ) I-8091W
slot 1:
wpdmo_27 Motion x 1-8091W
- (Chapter 18 of the “ISaGRAF User's Manual™ ) slot 2:
1-8090W
slot 1:
wpdmo_28 Motion x-y 1-8091W
= (Chapter 18 of the “ISaGRAF User's Manual” ) slot 2:
1-8090W
slot 1:
wpdmo_29 Moving to he Abs. position when CMD is given 1-8091W
- (Chapter 18 of the “ISaGRAF User's Manual” ) slot 2:
1-8090W
wpdmo_30 WP8xx7(10.0.0.102) link two i8KES8 + 1/0O,
- one is 10.0.0.108, one is 10.0.0.109 . (FAQ-042)
wpdmo_31 WP8xx7(10.0.0.2) link one i8Ke8 + 1/0 (10.0.0.109)
- (FAQ-042)
Set up WP8xx7 as TCP/IP Client & link to other TCP/IP server (1 slot O:
wpdmo_32 connection) |-870$5W
(Chapter 19.3 of the “ISaGRAF User's Manual™ )
wpdmo_33 Same as Wpdmo_32 but send message only when event last for larger | slot O:
- than 3 seconds 1-87055W
wpdmo_36 Read R_eal Val from Modbus RTU device
- (www.icpdass.com > FAQ > Software > ISaGRAF > 47 & 75)
wpdmo_37 Write Real Val to Modbus RTU device. (FAQ-047 & 75)
wpdmo_38 Using Modbus function code 6 to write 16 bits. (FAQ-046 & 75)
wpdmo_39 WP-8xx7 + 1-8172W connecting FRnet 1/0 modules.
- (FAQ-082)
wpdmo_41 COMB3 connecting 1:M7053D + 2:M7045D
- (MBRTU format, baud=9600)
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(Chapter 21 of the “ISaGRAF User's Manual™ )

COMB3 connecting 1:M-7053D to get D/I counter value (MBRTU

Wpdmo_42 | £ mat. baud=9600)
wodmo 43 COMB3 connecting 1:M7017R + 2:M7024 (MBRTU format,
pamo_ baud=9600)
COM3 connecting 1:M7017RC, Current input, +/- 20mA, 4-20mA
wpdmo_44
(Modbus format)
COMB3 connecting 1:M-7019R (set as T/C K-type input) (MBRTU
wpdmo_45 format, baud=9600)
wpdmo_46 COMB3 connecting 1:M7080 (MBRTU format, baud=9600)
wpdmo_48 VB.net 2005 demo - "MBTCP_demo" (FAQ-051)
Non-linear conversion. like give P to find V (P, V relation listed in a
wpdmo_50 file)
Read 10 REAL value from a file,10 rows,each row has 1 REAL value,
wpdmo_51
use str_real
wodmo 52 Msg_F. i8xx7 since 3.19. I-7188EG/XG since 2.17/2.15. W8xX7 since
pamo_ 3.36, WP-8xx7
wodmo 53 Msg_N. i8xx7 since 3.19. I-7188EG/XG since 2.17/2.15. W8xX7 since
pamo_ 3.36, WP-8xx7
wodmo 54 Read 20 REAL values from a file,4 rows,each row has 5 REAL
pdmo_ values,uses msg_f. (FAQ-060)
Read 20 Integers from a file,2 rows, each row has 10 Integers,uses
wpdmo_55
msg_n
wpdmo56 Retain 17 REAL value in a file, 2 rows, Each row has 10 REAL value
Retain 2 Boo + 17 REAL in a file, 2 rows, Each row has 10 REAL
wpdmo56a
value
wpdmo56b Retain 25 Integer in a file, 2 rows, Each row has 10 integer value
wodmo56c Retain 2 Boo + 25 Integer in a file, 2 rows, Each row has 10 integer
P value. (FAQ-060)
wpdmo56d Retain 17 Real + 2 Boo + 10 Integer in 2 file, Each row has 10 value
wpdmo56e Retain more than 255 Real, 255 B00,255 Integer in 2 file, up to 1024.
wodmo 61 18xx7, WP8xx7: AutoReport data to PC via
pamo_ UDP.Controller=10.0.0.103,PC=10.0.0.91
wodmo 62 Send email via Ethernet port. (To one receiver without attached file)
pamo_ (FAQ-067,71,72,76, 77)
For WP-8xx7 & W-8xx7 only. Send email to one receiver with one
wpdmo_63 attached file.
(FAQ-067, 71,72, 76, 77)
wpdmo64a station 1001 , Time synchronization of many controllers via Ethernet.
wpdmo64b station 1002 , Time synchronization of many controllers via Ethernet.
wodmo65a WP8xx7: Record temperature per minute to a file. Then send it by slot 2:
P email per day. (FAQ-067, 71, 72, 76, 77) 1-87018z
wodmo65b WP8xx7: Same as wdmo_65a but add time synchronization and state | slot 2:
P report to PC. (FAQ-067, 71, 72, 76, 77) 1-87018z
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slot 2:

Record 1 to 4-Ch. i8017HW voltage per 20ms, then send this record | 1-8024W
wpdmo_66 . . .
file by Email slot 3:
I-8017HW
FRnet : WP-8xx7 or iP-8447, oL
Wpdmo_70 slotl: 1-8172W, FR-2057
Port0, FR-2057(adr=4), FR-2053(adr=8) FR-2053
Wpdmo_76 | SMS : WP-8447, COM4: GTM-201-R$232 ngl\g-zzol-
wndmo71a WP-8xx7 COM4 connects 1-7530 -- "CANopen" ID=1 device (8DI,
P 8DO, 4A0, 8Al) . (FAQ-086)
wodmo71b Similiar as wdmo_71A but connecting two [-7530. One is at COMD5,
P one is at COM6
WP8xx7 COM4 — 7530 -- CAN device to get string (with float or
wpdmo71c . o
integer data inside)
wodmo71d Similiar as wdmo_71c but connecting two 1-7530. One is at COMD5,
P one is at COM6
WP-8xx7: COM5 --- 1-7530 --- CANopen device. COMS6 --- I-7530
wpdmo7le .
--- CAN device
wndmo72a New WP-8xx7 redundant system with RU-87P4 + I-87K 1/0 (Without
P Touch HMI). (FAQ-093)
wodmo72b Same as wpdmo72a but setup COM1 as Modbus RTU slave port to
P connect one RS-232 Touch HMI. (FAQ-093)
New WP-8xx7 redundant system with 1-8KE8-MTCP 1/O (Without
wpdmo72c
Touch HMI)
wpdmo74a get average value of one REAL value. (FAQ-099)
wpdmo74b get average value of one Integer value. (FAQ-099)
wpdmo75 Using the 1-8088W(8-ch, PWM output) in slot0 slot 0:
’ 1-8088W
wodmo75b Connect the 1-87088W (1-7088) (addr=1,baud=115200) via 1-87088W
P WP-8xx7's COM2:RS485 (1-7088)
wpdmo77a sending / Receiving UDP bytes by using eth_udp and eth_send( ) and
eth_recv()
wpdmo77b sending / Receiving TCP bytes by using eth_tcp and eth_send( ) and
eth_recv()
WP-8xx7 COM2 Mbus Master---M-7011 (ID=1, baud=9600) to get
wpdmo78 ALDI (FAQ-118) M-7011
wpdmo79a AP1 of FAQ119: Mbus RTU Master (Central station)
AP1 of FAQ119: Mbus RTU Slave (local 1),Must set PAC ID (Slave
wpdmo79b
Number) to 1
AP1 of FAQ119: Mbus RTU Slave (local 2),Must set PAC ID (Slave
wpdmo79c
Number) to 2
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wpdmo80a

AP2 of FAQ119: Mbus TCP Master (Central station)

AP2 of FAQ119 (local 1), Must set ID to 1, LAN1=192.168.1.178,

wpdmo80b || AN2-192168.1.179
wodmo8oc AP2 of FAQ119 (local 2), Must set ID to 1, LAN1=192.168.1.180,
P LAN2=192.168.1.181
wodmo81 WP-8xx7+slot 1: 1-8017HW (single-End) to get Moving Average slot 1:
P (refer to FAQ-120) 1-8017HW

VB.NET 2008 example program: Running with ISaGRAF program in the same WP-8xx7

WP-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\vb.net_2008 demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/vb.net 2008 demo/

Project Description 1/0 board
name WP-8xx7 & VB.NET 2008 used
wp_vbo1 Digital 1/0 demo slot O:
- (The related demo project name: “wp_vb01.pia”). I-87055W
slot 1:
wp_vb02 Analog I/O demo 1-87024W
- (The related demo project name: “wp_vb01.pia™). Slot 2:
I-87017HW
wp_vb03 Read/Write 1ISaGRAF internal integers, timers & real variables.
- (The related demo project name: “wp_vb03.pia™).
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ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/vb.net_2008_demo/

WP-8xx7 Web HMI example program :

Web HMI example program:
WInPAC-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\wp_webhmi_demo\ or

ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/wp webhmi demo/

Related 1ISaGRAF program:
WP-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\demo\ or
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/

Description
Name (WP-8xx7 Web HMI) |0 board
sample A Web HMI sample No 1/0 board
examplel A simple example listed in Chapter 4 slot 0: 1-87055W
wphmi_01 Display controller's date & time No 1/0 board
wphmi_02 DI & DO demo slot 0: 1-87055W
wphmi_03 Read / Write Long, float & Timer value No 1/0O board
wphmi_04 Read / Write controller's String No 1/0 board
, Multi-Pages demo L
wphmi_05 Page menu is on the Left slot 0: 1-87055W
wphmi_05a | Multi-Pages demo slot 0: 1-87055W
Page menu is on the Top
. . slot 2: 1-87024W
wphmi_06 AIO demo, scaling is in ISSGRAF slot 3 1-8017HW
. . slot 2: 1-87024W
wphmi_07 AIO demo, scaling is in PC slot 3 1-8017HW
wphmi_08 download controller's file to PC slot 0: 1-87055W
wphmi_09 pop up an alarm window on PC slot O: 1-87055W
. slot 2: 1-87024W
wphmi_11 Trend curve. slot 3 1-8017hW
wohmi 12 Record 1 to 8 Ch. 1-8017HW 's volt every 50 ms and draw | slot 3: I-8017hW
phmi_ trend curve by M.S.Excel slot 2: 1-8024W
wohmi 13 Record 1 to 4-Ch. 1-8017HW's voltage every 10 ms and draw | slot 3: 1-8017hW
phmi_ trend curve by M.S.Excel slot 2: 1-8024W
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11.3: Description Of Some Demo Examples

11.3.0 Demo_01A & Demo_03: Do something at specific time

Demo_01A: Do something at some seconds later when an event happens.
Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\““demo_01la.pia”

Variables :
Name Type Attribute Description
push K1 to start running motor

Kl Boolean Input (pushbutton 1 on the 1-8xx7)

Motor Boolean Output True means to run motor, False means to stop motor
Gate Boolean Output True means to open gate, False means to close gate
M1 Boolean Internal event generated at 5 sec later when K1 is pushed
M2 Boolean Internal event generated at 15 sec later when K1 is pushed
M3 Boolean Internal event generated at 18 sec later when K1 is pushed
Tl Timer Internal Time past

™ Push K1 to starting running motaor =)
kA1 rmotar

| 1~ =

* To generate M1 pulse at & sec laterwhen K1 is pushed *)

rmotar

T#55

* To generate M2 pulse at 15 sec laterwhen K1 is pushed *

rriatar

T#155

™ To generate M3 pulse at 18 sec laterwhen K1 is pushed *)

motor

T#185

TP h1
IM Q hp !
PT ETH

TP M2
I Q h !
PT ETH

TP M3
IM Q hp !
PT ETHT

™ Open gate when M1 pulse happens )
h1 nate

: 1=t c=p

* Close gate when M2 pulse happens
b2 gate
I 1~ R

* Stop motorwhen M3 pulse happens
M2 rmotar
I 1F} P
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Demo_03: Do something at specific weekday & some time interval

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_03.pia”

Variables :
Name Type |Attribute Description
Year Integer | Internal | System year, 2001 ~
Month Integer | Internal | System Month, 1 ~ 12
Day Integer | Internal | System date, 1 ~ 31
Wday Integer | Internal | System Wday, 1:Monday ~ 6:Saturday, 7:Sunday
Hour Integer | Internal | System hour, 0 ~ 23
Minute Integer | Internal | System minute, 0 ~ 59
Second Integer | Internal | System second, O ~ 59
YY Integer | Internal | New system year to set
MM Integer | Internal | New system month to set
DD Integer | Internal | New system date to set
HH Integer | Internal | New system hour to set
Mn Integer | Internal | New system minute to set
Sec Integer | Internal | New system second to set
Act Boolean | Internal | Trigger to set new date
Actl Boolean | Internal | Trigger to set new time
OK1 Boolean | Internal | Read back of “SYSDAT_W”
OK?2 Boolean | Internal | Read back of “SYSTIM_W~”
L1~L3 | Boolean | Internal | Simulate Boolean Output 1to 3
Time val Integer | Internal 325{;35? = 3600 x hour + 60 x minute + sec, every day =

Operation action:

1. Monday ~ Saturday, L1 ~ L3, 09:00:00 ~ 18:00:00 ON

2. Sunday, L1, 13:00:00 ~ 20:00:00 ON
3. Other time, L1 ~ L3 are all OFF
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Ladder program : get_time

* set system date when ACT rising from FALSE to TRLIE *)

ACT

SYSDAT W

Ol

* set system time when ACTT rising fraom FALSE
ACTI

IM_ Q

T

hethd_

pp

o THLIE *)

SYETIM W

IM_ Q

HH_

M hind_

Ok

SECHES

* get system date ®

SYSDAT_R

I en eno

Y

T
Pt bt _

0o_

—ear
—fanth
—ay

Dy

* get system time ®

SYETIM_R

I BN BNo

20

HH_

hhd_

—Hour

—linute

—Second
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ST program : control

time_val := 3600 * hour + 60 * minute + second ; (* calculate time in sec. *)

(* set as False at the beginning of this ST program*)

L1 := False;
L2 := False;
L3 := False;

(* Monday ~ Saturday, L1 ~ L3, 09:00:00 ~ 18:00:00 ON *)
IF (Wday >=1) AND (Wday <= 6) THEN
IF (time_val >=32400) AND (time_val <= 64800) THEN

L1 := True;
L2 := True;
L3 := True;
END_IF;
END_IF;

(* Sunday, L1, 13:00:00 ~ 20:00:00 ON *)
IF (Wday = 7) THEN
IF (time_val >= 46800) AND (time_val <=72000) THEN
L1 := True;
END_IF;
END_IF;
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11.3.1 Demo_02 : Start, Stop And Reset Timer

Project architecture:

“ IRaGRAF - DEMO_02 - Programs

File Make Project Tools Debug Ophons:  Help
B HSE DED ¥ X mp 2A2s]|

Begin: e PO oot rising pulse of K1, K2 & K3 to b1, M2 & M3
demo TETART, TSTOP

|Elegin: prgl  ([Ladder Diagram)

Variables :
Name Type Attribute Description
M1 Boolean Internal Indicate a rising pulse of K1
M2 Boolean Internal Indicate a rising pulse of K2
M3 Boolean Internal Indicate a rising pulse of K3
K1 Boolean Input Pushbutton 1
K2 Boolean Input Pushbutton 2
K3 Boolean Input Pushbutton 3
L1 Boolean Output Output 1
L2 Boolean Output Output 2
L3 Boolean Output Output 3
T1 Timer Internal Operation timer, initial value is set at ""T#0s"

LD program “prgl” :

K1 M1
I H - I Get rising pulse of K1, K2, K3 and
| e ,:hf | «— | saveto M1, M2, & M3

K3 M3
I 1| P |
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ST program “demo” :

(* Start timer *)
IF M1 THEN

TSTART(TL) ; «—] “TSTART” will start ticking the “T1” timer
END_IF;

(* Stop timer *)
”':I'SI\'I/'% F:E?SN «—— “TSOP” will stop ticking “T1” timer
END_IF;

(* Reset timer *)
IF M3 THEN
T1:=T#0s; ——1 Reset“T1” timer to 0 sec.

END_IF;

(* Output L1 ~ L3 *)

L1:=(T1>T#2s) AND (T1<T#15s); - “L1” will be TRUE between 2 and

L2 :=L1; 15 sec of the value of “T1”
L3:=L1;
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11.3.2 Demo_17 : R/W Integer Value From/To The EEPROM

Project architecture:

= IRa3EAF - DEMO_17 - Programs

File Make Project Tool: Debug

Begin: Do some init, must be inthe upper position
Save save datas to EEPROM
Enc:

Cptione  Help

B HST DED | #Xie K RS

end_init end of first scan, set INIT=F ALSE. thiz program must

|E|egin: st int (Structured Text)

Variables: (Please refer to Chapter 2.6 for more information about Variable Array)

Name Type Attribute Description
Variable Array, Dim is 8
V[0..7] Integer Internal If modifying the value of V[0..7], the new value will be
stored to the EEPROM
Variable Array, Dim is 8
Old_V[0..7] Integer Internal OId value of V[0..7]
TEMP Boolean Internal Internal use
i Integer Internal Index of “for” loops
INIT Boolean Internal If controller is just powered up, initial value is TRUE

ST program “st_init” :

for ii

end_if ;

if INIT=TRUE then (* Firstscan cycle *)

(* Read 8 integers from EEPROM ¥*)
(* save them to Old_V[0..7], V[0..7] *)
= 0to 7 do
VIii] :=eep_n_r(ii+l) ;
Old_V[ii] := VIii] ;
End_for ;

(* remove protection of EEPROM ¥*)
TEMP = eep_en();

\

Read long integers stored at the
position from 1 to 8 of the eeprom at

// the first scan cycle.

Remove the protection of EEPROM, so that it
can be written later.
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ST program “save” :

(* save V[0..7] to EEPROM if it is modified *)
(* You will find write to EEPROM take lots of time, about 23ms for each eep_n_w *)

for ii := 0 to 7 do
The value will be saved to eeprom only when

IF V[ii] <> Old_VIJii] THEN «— | the current value is changed.

TEMP := eep_n_w(ii+1 , VI[ii]) ;

old_V[ii] := Vi :
END_IF ; T 1hen update Old value to the

new value.

End_for ;

ST program “end_init” :

Set “INIT” to False, so that “INIT”
— : is only TRUE at the first scan cycle
INIT = FALSE; since it is declared with the initial
value - TRUE.
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11.3.3 Demo_29: Store 1200 Short Int Every 75 sec & Send To PC Via Com3

This demo program is to save the 8 analog input value (8 samples) of the 1-87017 to the short-integer
array every 500ms. Then when the number of samples reach 1200, these samples will be divided in 10
frames, each frame contain 120 samples, and sent to one PC via COM3 (RS-232/RS-485).

Project architecture:

== [SaGRAF - DEMO_29 - Programs

File Make Project Tools Debug
B HS DED| =X mf @ |

Cptions  Help

Beqin:

st init Do zome init, must be in the upper position
[t Pulse generste pulze esch S00 ms, must be inthe 2nd position
sampling Sampling data for each b pulze, | must be in the 3rd positic

End:

SendCom Send frameto PCin 10 frames in 5 sec.

end of first zcan, set INT=FALSE. thiz program must be st th

|End: end_intt (Structured Text)

Variables :
Name Type Attribute Description
M Boolean Internal | pulse to store a sample
M1 Boolean Internal | pulse to send frame
M2 Boolean Internal | To generate M1 pulse
INIT Boolean Internal | If controller is just powered up, initial value is TRUE
TMP Boolean Internal | For temporal use
Al Integer Input Connect to Ch. 1 of 1-87017
A2 Integer Input Connect to Ch. 2 of 1-87017
A3 Integer Input Connect to Ch. 3 of 1-87017
A4 Integer Input Connect to Ch. 4 of 1-87017
A5 Integer Input Connect to Ch. 5 of 1-87017
A6 Integer Input Connect to Ch. 6 of 1-87017
A7 Integer Input Connect to Ch. 7 of 1-87017
A8 Integer Input Connect to Ch. 8 of 1-87017
count Integer Internal No. of sample(1~1200) that is processing, init value=1
position Integer Internal | position in current short integer array, 1 ~ 256
No Integer Internal | current short integer array No. which is processing
Frame_No Integer Internal | only=0~10
TMP_VAL Integer Internal For temporal use
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ST program “st_init” :

if INIT =TRUE then (* First scan cycle *)

COUNT :=1; (*initcounttol¥*)
FRAME_NO :=0; (*initto0*)
M2 := False; (* init M2 to false *)

Do some init at first scan cycle

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

end_if ; ~—

Open Com3 as baud=9600, char. size=8,
no parity & stop bit=1

LD program “Pulse” :

Generate M pulse every 500
ms, M pulse is used to record
the A/l sample value

— laon G frni | 4|
T#500ms CYCLE
M2 BLIMK M1
— RUN @ s |
T#500ms{ CYCLE D
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ST program “Sampling” :

pu

This will make the following statement only be
processed when M pulse is generated

/

if M = False then
return ;
end_if ;

No:=((COUNT-1)/240)+1;
Position := COUNT -240* (No-1);

TMP :=ary_w_w(No, position, A01) ;

TMP :=ary_w_w(No, position+1, A02) ;
TMP :=ary_w_w(No, position+2 , A03) ;
TMP :=ary_w_w(No, position+3, A04) ;
TMP :=ary_w_w(No, position+4 , A05) ;
TMP :=ary_w_w(No, position+5, A06) ;

Get current array No. and the start

/ pos. of the array which the samples
will save to. Each array can store up

to 240 samples

(* Store 1-87017 : 8 A/l value to short integer array *)
(* Please keep in mind, the max No of short int arry can be used is 12 *)

Store 1-87017 : 8 A/l value to
short integer array

TMP :=ary_w_w(No, position+6 , A07) ;
TMP :=ary_w_w(No, position+7 , A08) ;

If number of stored samples reach 1200, send

to PC via Com3 in 10 frames

If (COUNT+7 >=1200) then
FRAME_NO :=1; (*set FRAME_NO=1 %)

set M1=True to send first frame at
next ST program - "SendCom"

M1 :=True; <

set M2=True to generate M1 pulse at
previouse LD program - "Pulse"

M2 :=True; <

COUNT :=1; (*reset COUNTto1%*)
else

COUNT := COUNT+8 ; (* next sampling *)
end_if ;

If the number of stored samples hasn’t
reached 1200 yet, pulse “COUNT” by 8
for next sampling.

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3

ICP DAS 11-25




ST program “SendCom” :
/\

Return ;

<ﬁ M1 = False then
end_if;

This will make the following statement only be
processed when M1 pulse is generated

value

User defined frame format : Each contains 120 short integers

number of bytes 1 1 1 120x2 1

STX DLE FRAME_NO DATA ETX

0x2 0x10 1~10 ? 0x03

1: position :=1;
2: position := 121 ;
end_case ;

If ((FRAME_NO >=1) and (FRAME_NO <=10)) then is between 1 and 10

case (FRAME_NO —

/ When “FRAME NO”

No:=(FRAME_NO-1)/2+1; ] Getthe short integer array No to process. Keep in

mind, each array strore up to 240 samples. (in other
2*(No-1)) of word -- 2 frames)

" Get starting position inside the array

Send one frame via Com3

/

TMP := comwrite( 3
TMP := comwrite( 3
TMP := comwrite( 3

TMP := comwrite( 3

, 16#2) ;  (* write one byte = STX to Com3 *)
, 16#10) ;  (* write one byte = DLE to Com3 *)
, FRAME_NO); (* write frame No =1 ~ 10 to Com3 *)

(* write 120 short integers inside the array to Com3 *)
TMP :=comay_ww( 3, No, 120, position) ;

, 16#3) ;  (* write one byte = ETX to Com3 *)

M1 := False;

FRAME _NO :=0;
M2 := False ;
else

end_if;

500 ms later, send next frame. “M21” will be turned ON after 500
/

If (FRAME_NO = 10) then |

FRAME_NO := FRAME_NO + 1; (* for next cycle *)

ms later at LD program - "Pulse”

If all frames are sent, reset “FRAME_NO” to 0
, and set “M2” to FALSE to stop to generate “M1”

N

end_if;

If some frames have not been sent yet, plus “FRAME NO” by 1 to
send next frame when next “M1” is generated
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ST program “end_init” :

Set “INIT” to False, so that “INIT”
is only TRUE at the first scan cycle
since it is declared with the initial
value - TRUE.

INIT := FALSE ;

How to test ?

Plug one 1-87017 in the slot O of the 1-8xx7 controller.

Download Demo_29 to the controller.

Prepare a RS-232 cable to connect Com3 of the controller to Com1 of your PC.

There is one ultilty named “ComTest.exe” located in the ICP DAS’s CD-ROM. Copy it to your PC.

“\Napdos\ISaGRAF\some_utility\Comtest.exe” or you may obtain it from below site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/some_utility/

Awnh R

5. Execute “ComTest” and select the parameter to “COM1”, “9600” , “No parity” , “1 stop bit” and
then click on “Open Com”.

Com Eand Farity Stap Open Com
[Com1 =] [waon =] [Nopadte =] [1stopbit =] Clom Com_| —Ceacel |
| Write I Retum

You will receive 10 frames coming from the target controller every 75 seconds.
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11.3.4 Demo_33 : R/W User Defined protocol Via Com3:RS-232/RS-485

This demo program can let I-8xx7, iP-8xx7, WP-8xx7, WP-5xx7, VP-25W7 accept commands coming
from PC via a RS-232 cable. The command protocol format can be defined by the user. We use the below
protocol format in this example.

Command is case insensitive, that means M1 & m1 are same
Protocol Format:

PC req.

M1<CR> : Change to Mode 1

M2<CR> : Change to Mode 2

M3<CR> : Change to Mode 3

Txxxx<CR>: Change Period time to Xxxxx ms

for ex. T250<CR> will change period time to 250ms

Controller Ans.

OK<CR>

PC req.

M?<CR> : Request the current Mode
Controller Ans.

Mx<CR> : for ex. M1 means Mode 1

PC req.
T?<CR> : Request the current Period time
Controller Ans.
Txxxx<CR>: for ex. T1500 means Period time is 1500ms

Timeout:
a valid command should be completely sent in 5 sec.

Project architecture:

=2 [RaGRAF - DEMO_33 - Programs
File Make Project Tool: Debug Options Help
B HR2X DEO FXi: mHrDs]|

Begin: st_init do some actions at first PLC scan, this program must be &t the most upper
R W COM riwcComa
Sequertial: F= out Operation outpot

E= action1 action of Made 1
= action2 action of Mode 2
= actiond action of Mode 3
Enick = IBIINE ond of first scan, set IMT=FALSE. this program must be &t the most lowe

End: end_init (Structured Text)
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Variables :

Name Type Attribute Description
L1 Boolean Output | Output 1
L2 Boolean Output | Output 2
L3 Boolean Output | Output 3
INIT Boolean Internal | If controller is just powered up, initial value is TRUE
TMP Boolean Internal | For temporal use
Mode Integer Internal | Operation Mode, range from 1 to 3
Step Integer Internal | Processing step
NUM Integer Internal | Received valid byte number
Num_com3 Integer Internal | return value of Comary_R
byt Integer Internal | Current operating byte
index Integer Internal | Index of byte array
CMD Integer Internal | command type, M, m, T, or t
TMP_val Integer Internal | for temporal use
ii Integer Internal | for temporal use
T1 Timer Internal | Period time, valid range is 50 ~ 9999 ms
tout Timer Internal | timer to measure timeout, tick when first valid byte recved

ST program “st_init” :

end_if ;

If INIT=TRUE then
(* Init*)

Mode :=1;

STEP :=0;

T1 := T#500ms ;

NUM :=0;

tout := T#0s ;

(* Open Com3 as baud=9600, char. size=8, no parity & stop bit=1 *)
TMP :=comopen(3,9600,8,0,1);

Do some init at the first scan cycle
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ST program “R_W_COM” :

(* STEP: *)

(*  0:no valid data coming *)

(* 1. first valid byte received *)

(*  2:receive '?' command *)

(*  10: check if other byte is '0' ~ '9' *)

(*  21: receive complete command *)

num_com3 :=0; (* resetto 0 *)
if ComReady(3) then <

test if data coming from Com3

num_com3 := Comary_R(3,1); <—
end_if ;

read all coming bytes to byte array 1

(* if data coming, process it *)
index :=1;
while num_com3>0 do <«— | Process all coming bytes

num_com3 := num_com3-1;
byt :=array r(1,index); <«——— get current operating byte from array 1
index :=index + 1 ;

case STEP of
0:
Case byt of (* check 1st byte *)
16#4D, 16#6D, 16#54, 16#74 . (* 1st byte isvalid, M, m, T, or t *)
STEP:=1; (*fornext STEP *)
NUM :=1; (* plus valid received byte number by 1 *)
TSTART(tout); (* start ticking tout *)
CMD :=byt; (*record command type *)
TMP = Array_w(2, NUM, byt) ; (* save 1st valid byte to byte array 2*)
end_case ;

STEP 0 : check if 1% byte valid or not

1 STEP 1 : check if 2nd byte valid or not

Case byt of (* check 2nd byte *)
16#3F :  (* 2nd byte is '?' *)
STEP :=2; (*fornext STEP *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP = Array_w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
else
if (CMD =16#4D or CMD =16#6D) (*cmdis M, m *)
and (byt >= 16#31) and (byt <= 16#33) then (*'1l'~'3'%*)
STEP :=10; (* for next step *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP = Array_w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
Elsif (CMD=16#54 or CMD=16#74) (*cmdisT,t%*)
And (byt >=16#30) and (byt <= 16#39) then (*'0'~'9'%*)
STEP :=10; (* for next step *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP = Array w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
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else
STEP :=0; (* notvalid data, reset STEP to 0 *)
TSTOP(tout) ; (* stop ticking "tout™ *)
tout := T#0s ; (* reset "tout™ *)
NUM :=0; (*reset NUM *)
end_if ;
end_case ; STEP 2 : after receive 2" byte = *?’,
check if 3" byte is <CR>

if byt=16#0D then (* check 3rd byte is <CR> or not *)
STEP :=21; (* complete command is received *)
(* send answer to Com3 *)

case CMD of ; L p 0
164D 16#6D: (*Morm®%) Fe%‘i;'\f?,\)’i,l,' dx i”gl,‘i"fgfna”d'
TMP := ComWrite(3, 16#4D) ; (* M *) ’
TMP := ComWrite(3, Mode+16#30) ;  (* Mode *)

2

TMP := ComWrite(3, 16#0D ) ; (* <CR>7) Receive valid “T?” command,
16#54, 16#74: (*Tort*) reply “Txx0¢”, X = °0° ~ °9°
TMP := ComWrite(3, 16#54) ; (*T* :
TMP := ComStr_w(3, MSG(ANA(T1))); (* Timer value *)
TMP := ComWrite(3, 16#0D ) ; (* <CR>*)
end_case ;
else

STEP :=0; (* not valid data, reset STEP to 0 *)

TSTOP(tout) ; (* stop ticking "tout™ *)

tout := T#0s ; (* reset "tout™ *)

NUM:=0; (*reset NUM *)
end_if;

STEP 10 : check 3" and other byte
when command is “MXx” or “Txxxx”

10:
If (byt=16#0D) then  (* received <CR> *)
STEP :=21; (* complete command is received *)

case CMD of s . Receive valid “Mx” command,
16#4D, 16#6D :  (* M orm *) chang Mode value and reply
Mode := Array_r(2, 2) - 16#30 ; (* Change Mode *)| «qk> tg PC
(* send answer to Com3 *) «— |

TMP := ComStr_w(3, 'OK") ;

TMP := ComWrite(3, 16#0D ) ; (* <CR>*)

16#54, 16#74 : (* T ort*) Receive valid “Txxx” command,
(* get Period *) / change T1 value and reply “OK” to
TMP_val :=0; PC

for ii:=1 to NUM-1 do
TMP_val := 10*TMP_val + (Array_r(2, 1+ii) - 16#30) ;

end_for ;

if (TMP_val >=50) and (TMP_val <10000) then (* must be in 50 ~ 9999 ms *)
T1:=TMR(TMP_val) ; (* Change T1%*)
(* send answer to Com3 *)
TMP := ComStr_w(3, 'OK") ;
TMP := ComWrite(3, 16#0D ) ; (* <CR>*)
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gnd_lf i_ Receive ‘0’ ~ ‘9’, command is not completely
end_case ; / received yet, process next byte

elsif (byt >=16#30) and (byt <= 16#39) then (*'0'~'9'¥)

STEP:=10; (* for next step *)
NUM :=NUM+1; (* plus valid received byte number by 1 *)
TMP = Array_w(2, NUM, byt) ; (* save other valid byte to byte array 2*)

if NUM >5 then (* command is too long, drop it *)
STEP:=0; (*resetSTEP *)
TSTOP(tout) ; (* stop ticking "tout™ *)
tout := T#0s ; (* reset "tout™ *)
NUM:=0; (*reset NUM *)
EXIT; (* exit while loop *)
end_if ;

else
STEP :=0; (* not valid data, reset STEP to 0 *)
TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout" *)
NUM:=0; (*reset NUM *)

end_if ;
end_case ;
end_while ;
(* Check timeout *) o Check timeout, a valid complete
If tout > T#5s then (* if timeout *) ) command should be received in 5
STEP:=0; (*reset STEP *) seconds
TSTOP(tout) ; (* stop ticking "tout™ *)
tout := T#0s ; (* reset "tout™ *)
NUM :=0; (*reset NUM *)
end_if ;
(* reset STEP to 0 *) / Valid command has been
if STEP =21 then processed, reset to STEP 0

TSTOP(tout) ; (* stop ticking "tout™ *)
tout := T#0s ; (* reset "tout" *)
NUM:=0; (*reset NUM *)
STEP :=0;

end_if ;
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SFC program “Out” :

Each statement should end with a colon «;”

If Mode = 1, run child program “action1”
If Mode = 2, run child program “action2”
If Mode = 3, run child program “action3”

= 7

MODE =1 ; MODE =2 ; MODE =3 ;
- T B &
2 _an::ti-:-n'i : 3 _an::ti-:-n2 : 4 _acti-:-nS :
MODE <= 1 ; MODE <= 2 ; MODE <= 3 ;
T B G
1 1 1
SFC child program “actionl” :
Mode 1 ( ® ® O
et o ool
Lz ;
| [estTeTa ‘l L1, L2 & L3 set to the same value, True or
1 False, as SFC step 1
2 H
. GT1.T > T1 means if the time has been stay in SFC
—_ ez T= T step 1 larger than Timer variable “T1”
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SFC child program “action2” :

4 L1
GS1.T=T1;

1

2 L= ;
GS2.T=T1;

2

3 L2
GS3.T=T1;

=

SFC child program “action3” :

Mode 2
gOOQ
QOOO

o O e

q AuctioniF)

Action(P) :
L1:=TRUE; L2:=FALSE;

M 1= TRUE: < L3 := FALSE;
End_action ;
G51.T = T1;
—_—
2 |[actiongry - _ Action(P) :
[ L1 = TRUE ; A L1:=TRUE; L2:=TRUE;
G527+ T4 ; L3:= '_:ALSE;
- = End_action ;
3 | [Action(F) :
L1:= TRUE: < Action(P) :
| fesaTeTr: L1:=TRUE; L2:=TRUE;
& L3 := TRUE;
4 ActionF ; End_action ;
Il L1 :=FALSE ; \
—_ 34T T Action(P) :
L1 :=FALSE; L2:=FALSE;
L3 := FALSE;
! End_action ;
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ST program “end_init” :

Set “INIT” to False, so that “INIT”
— ) is only TRUE at the first scan cycle
INIT := FALSE ; since it is declared with the initial

value - TRUE.

How to test ?

1. Download Demo_33 to the controller.
2. Prepare a RS-232 cable to connect Com3 of the controller to Com1 of your PC.
3. You may open a “Hyper Terminal” with Com1, 9600, N, 8, 1 and “No flow control” to type the

following command to test

M2<CR> . change to mode 2
T?<CR>  : request current period time
T200<CR> : change to 200ms
T1500<CR>: change to 1500ms
M?<CR> : request current mode

<CR> is the return char.

£ 0600 - FBiR At
wERE REE EEEO G #8E SE

M2

4| | 3
fEi 000044 | EIENIEEI (9500 6-N-1 SCROLL [CAFS [WOM [FE [FIED 4
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11.3.5 Wdemo_24: Send string to COM2 when alarm 1 to 8 happens

This demo program can be running in WinCon-8xx7/8xx6 or in I-8xx7. Please init “PORT” as 2 if your
target is WinCon, while 3 for 1-8xx7.

Location: W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ “wdemo_24" or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ “wdemo_24”

Variables : (Please refer to Chapter 2.6 for more informayion about Variable Array)

Name Type Attribute Description

INIT Boolean Internl Init as TRUE, True indicates first PLC scan cycle
TMP Boolean Internal | Internal use

Tickl Boolean Internal | pulse generated every 1 sec to counting time

Variable Array, Dim is 8
The input signal

Variable Array, Dim is 8
The old value of IN[0..7]

IN[O..7] Boolean Input

OLD_IN[0..7]| Boolean Internal

I Integer Internal | Index of “For” loops
Port Integer Internal | A COM PORT Number to open, init as 2 for WinCon
CNT[O0..7] Integer Internal Variable Array, Dim is 8

To count the elapsed seconds
Msgl Message Internal | Message to send to COM2, init length as 128

Project architecture:

-=_I5aGRAF - WDEMO_24 - Programs - | Ellil

File Make Project Tool: Debug Opton: Help
B HSE DEM ® Xie mHt 2325 |

Begin: fey LD

|E|egin: ST (Structured Text)

Operations:

1. If IN[O..7] rising from False to True and hold in True for at least 3 seconds, send one message =
‘Alarm N’ + <LF><CR>to COM2. N=1,2, ... 8 depends on which Input is triggered. For ex, if IN[2]
is rising and hold in True longer than 3 seconds, send ‘Alarm 3’ + <LF> <CR> to COM2

2. If after INJ0..7] ‘s first alarm is sent and then continusly hold in True for 30 seconds, then send one

more messge after every 30 second past to COM2 until the state of IN[0..7] is falling to FALSE. The
string is for ex, ‘Alarm 3, 30 sec past I’
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How to test ?

1. Please download wdemo_ 24 to W-8xx7+ slot 1: 1-8077 (or demo_70 for I1-8xx7+slot 0: 1-8077)

2. Connect a RS-232 cable between W-8xx7’s COMZ2 to your PC’s COM1

Wincon (COM2) PC (COML)
2 RXD 2 RXD
3 TXD >< 3 TXD
5 GND 5 GND

Or if you are using 1-8xx7’s COM3 to your PC’s COM1

1-8xx7 (COM3) PC (COML1)
2 TXD 2 RXD
3 RXD 3 TXD
5 GND 5 GND

3. Open PC’s Hyper terminal at COM1 with 9600, 8 char. size, no parity, 1 stop bit and No flow control.
And then please switch 1-8077’s Inputl or 2 or ... from FALSE to TRUE and wait about three
seconds. If it works, there should be a message “Alarm ...” displayed. And then please hold this input

TRUE more than 30 seconds, there should be one another message “Alarm ..., 30 sec past !’
displayed.

S COM1_9600_8NH1 - B8 FEnat®

_|al x|
BRE HHED WAD PUC BED HRAD

Dlﬁ'l @l@ éééDl'@l

Does it display “Alarm ...” ? e

4| |
SER 000016 |BEEE [ EEhigE [SCROLL [CAFS [NUM [fF [FIER
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Program description:

LD1 program:

Generate a pulse True to “Tick1” every second.

BLIME Tick1 /

RUMN Q Zh

T# s1CYCLE

ST1 program:

(*only do it in 1st PLC scan *)
if INIT then
INIT := FALSE ; (* No more 1st PLC scan cycle *)
TMP := COMOPEN( PORT, 9600,8,0,1); (*open COM2,9600,8N,1%*)

(* init value of CNT[0..7] to -7 *)
For ii:=0 to 7 do

CNTIii] = -7 ;

end_for ;

end_if ;

(* test all IN[O..7] if rising from False to True *)
for ii:=0 to 7 do

(* test if IN[0..7] signal rising *)
If (IN[ii]=True) and (OLD_INTJii] = False) then

(* set related CNT][ ] value to -3 when Input event is trigered *)
(* if CNT[ ] value is not -7, it means "INPUT been trigered"” *)

(* the CNTI[ ] value will plus 1 every 1 sec past later, except the related INPUT become False *)
CNTIii] :=-3;

end_if ;

(* if INPUT is cleared or "if related INPUT become FALSE", the related CNT[ ] value
will reset to -7: "No input event happens at that INPUT channel™ *)

if INJii] = False then (* signal is becoming FALSE *)

(* set related CNTJ ] value to -7: "No input event happens at that INPUT channel™ *)
CNTIii] :=-7;

end_if;
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if Tickl then (* Tickl is generated as pulse "True" every second in "LD1" program *)

(* iIf CNT[ ] value is not -7, means the related input is trigered *)
if CNTIJii] >-7 then

CNTIii] := CNTIii] +1; (*plus1, Tickl = True means 1 sec has passed *)

(* ______ —_— e e e e e e e *)
(* INPUT event happens and 3 sec past, send 1st alarm message to COM2 *)

if (CNTI[ii]=0) then (*send 1stalarm when CNT[]is from -3, -2, -1 --->0 *)
CNTIii] :=0; (* re-start from 0 and then count to 30 second to send alarm *)
(* send one message to COM2 *)
msgl :="Alarm ' + MSG(ii+1) + * $0A$0D" ;
TMP :=comstr_w( PORT , msgl) ;

end_if ;
(-k ______ —_ S I *)
(-k ______ —_ i *)

(* INPUT event happens and every 30 second past, send one alarm message *)
If (CNTIii]=30) then (*send one alarm when CNT[]isfromO0, 1, 2, ..., 30 %)
CNTIii] :=0; (* re-start from 0 and then count to 30 second to send alarm *)
(* send one message to COM2 *)
msgl := 'Alarm’ + MSG(ii+1) + ', 30 sec past ! $0A$0D" ;
TMP :=comstr_w(PORT , msgl) ;
end_if ;

(* ______ —_— P *)

end_if ; (* "ifCNT[] > -7 then" *)

end_if ; (* "if Tickl then" *)

(* Update OLD_IN[ ] %)
OLD_IN[ii] := INTii] ;

end_for ;
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11.3.6 Whmi_12: Recording I-8017H ‘s Ch.1 to Ch.4 voltage input in a RAM
memory in the WinCon-8xx7. The sampling rate is one record every 0.05 second.
The record period is 1 to 10 minutes. Then PC can download this record and display
it as a trend curve diagram by M.S. Excel

Note:

If using WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 and VP-25W7/VP-23W?7, the
features described in this section can be applied, but you need to use the different contents and files in
individual PAC CD. (Their content is similar, but unlike the WinCon CD). Moreover, these controllers -
WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 and VP-25W7 / VP-23W7, do not use this
path (\CompactFlash\Temp\HTTP\WebHMI\).

The WP-8xx7, WP-5xx7 and VP-25W7 / VP-23W?7 use the path - \Micro_SD\Temp\HTTP\WebHMI\;
the XP-8xx7-CE6, XP-8xx7-Atom-CEG6 use the path - \System_Disk\Temp\HTTP\WebHMI\. For more
information, please refer to the website:

WP-8xx7 : “setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/wp webhmi demo

VP-25W7 [ VP-23W7 : “setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/vp-25w7-23w7/napdos/isagraf/vp-25w7-23w7/vp-webhmi-demo/ [*|

XP-8xx7-CE6 : “xpce6_setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/xp-8xx7-ce6/napdos/isagraf/xp-8xx7-ce6/xpce6-webhmi-demo/ [*|

This demo is Whmi_12.pia, it can only be used for WinCon-8xx7/8xx6 with driver version 3.36 or later.
New driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
The demo program is stored in W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/

The W-8xx7 provides three ways to record the data. One way is to read/write the file in the RAM Disk
(like this example) and this applies to the application that its mininum sampling time is 40 ms (the fastest
25Hz). The files in the RAM Disk will disappear after power off.

Another way is to put the recording data in the “\CompactFlash\” path. The read/write speed for
CompacFlash is much slower than RAM Disk. The advantage of CompacFlash is that the files will not
disappear after shutdown, but the disadvantage is the read/write speed is too slow.

The third is the fastest way, the application with the minimum sampling time can reach 10 ms that means
the fastest 100 Hz. Please refer to Section 11.3.10 for the example illustrates. But this minimum
sampling time is related to program complexity. If the PLC user program scan time is 100 ms, the
sampling time should be greater than 100 ms.

The source code for Web HMI is stored in (Please refer to chapter 3, 4, 5 of WinCon ISaGRAF Getting
Started: W-8xx7 CD-ROM:\napdos\isagrafiwincon\english_manu\ “getting_started_w=8337.pdf”)
W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ whmi_12 or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/webhmi_demo/
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If you can’t find these functions, such as Msg_F, Msg_N, ARY_F_R, AFY_F_W, etc. which installed in
ISaGRAF on your PC. Please visit to http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to
download the “ICP DAS utilities For ISSGRAF” zip file. After unzip it, run the “setup.exe” file to install
these new functions into the ISaGRAF.

How to test this demo:

1. Please plug one 1-8024 in W-8xx7’s Slot 2, one 1-8017H in Slot 3. Then connect Ch1. to Ch.4 voltage
output of 1-8024 to Ch1l. to Ch.4 of 1-8017H. Then power up WinCon, Check “Enable Web HMI”
option as below. For demo purpose, please don’t check “Enable Account Security”.”

Account | Modbus List | 1P Setting |

[T] Enable Account Sertirity:

AAAAAAAAAA Priority Low

tting | ¥Web | sk
| Setting | y\lﬁ—%-t-*l— User Name [

Options 7
[V Enable Web HAL Passwaord | Edit... I
[} pissble FTP Serveice Priority Middle

(==

[V] Disable Telnet Serveice User MName

Password Jrm Edit...
Ta set up advanced security ‘-j

FSettings..- Pricrity High e
Bl User Name 2R

Password l“'_ @

Wit 7 10:15 A @]

2. Copy all files of Web HMI’s Demo_12 to WinCon’s \CompactFlash\Temp\HTTP\WebHMI\ folder
by ftp utility (For example, run ftp://10.0.0.103 in Internet Explorer)

Web HMI codes resides at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ “whmi_12" folder or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/

Ther are 7 Files plus 2 folder should be copied to WinCon’s \CompactFlash\Temp\HT TP\WebHMI\
Main.htm , menu.htm , index.htm , login.htm , main.dll , login.dll , whmi_filter.dll
“img” & “msg” folder
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3. Download ISaGRAF project “whmi_12" to W-8xx7. (If using Web HMI as HMI, please finish
procedure listed in step 2 first, then do step 3 )

The “Whmi_12.pia” can only run in WinCon-8xx7/8xx6 (not in 1-8xx7). It resides at

W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

4. PCrun Internet Explorer (1.E. version shoulde be 5.0 or later version). Enter W-8xx7 IP. If connecting
well, click on  “Enter”

=0l ]
BRE #HE BRO ISEW IEDQ HE® | &
QtE-0)-[x & (] Pue Jemmsx @22 0l - Jid 3

B [ (1000103 ) - BBz Ea >
riAdobe T~ 2| we|-0- ¢ B-aA| OEEmE - Gaves- oEE - >

Wincon - The Web PAC

Please click on Enter to login

Enter |

k2|
B T e s /

5. Then please enter proper “Interval” value. Unit is 0.001 second (1 milli-second). For example, if
enter 50, it means to store one record every 0.05 second. The “Period” is the time period to record.
Unit is minute. Then please click on “Go” to start recording. W-8xx7 will then output different
voltage in 1-8024 Ch.1to Ch.4 . If user has finished procedure listed in step 1 — “connect Chl. to Ch.4
voltage output to Ch1l. to Ch.4 of 1-8017H”, the 1-8017H Chl. to Ch.4’s voltage input will also
change during this period. And they will be recorded.
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=101

/§ Welcome ... - Mictosoft Internet Explorer
BRE ®BE HAY ZNS%W IED HE® |

QRO N @ ] Ome Jrmer @3- - 0@ 3

D) €] http:#710.0.0.103/login 1 RIS
FAdobe YWVT - &~ | o @EEE - GoTeE- (e - ¥ HE - VR - »

Logout | Wmecon Web HMI Demo 12 :
Reord 4-Ch Voltage in a "Web_Datal\curvel js™ file in Wincon .

Then PC can download it and use VLS. Excel to draw a Trend Cmve.

M ote:
1. Please download ISaGRAF project - "whimi 12" to Wincon-8347/8747 or W-8337/8737

2. Please plug i-8024 at slot2, 1-28017H at slot 3 and wire i-2024's voltage output Ch.1to 4 to
1-8017H's Ch 1to 4

Operation state No Action now

Total record number 0 Ifrecording iz finished, you may click on "Download record File" to
download tt to your PC and save it .

Current record mimber 0 LDownload recore File I

Dleasze Enter "Interval" and "Period" value and then click "Go" to start record 1-8017H's Ch.1 to Ch.d

Tnterval (40 to 10000) nﬁ]ﬁ—second:@ 6oy
Period (1 to 10) minute : @ Stop |

T e

[&] b HMI Saunple |

During the recording period, the “Current record number” value will count up. If it reaches the value of
“Total record number”, it means recording is finished. Then the ISSGRAF program will store these
records to a RAM file automatically. You can see the progress in “Saving state” . If all done, please click
on “Download record File” to download this record file to your PC.

BXTE-Z328ES |

T R e o T A (e 2 T
. £ cuorvel 4=
4BF. Teript Seript File * 656 KB
#FB: 10001032

EFE RN R TR ER | B EEEn
g T S R - IR TR | S
R b e PN
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6. Then please open this record file — “curverl.js” on M.S. Excel.

9 Microsoft Excel - Bookl - O] x|
d) #FED | SEE WSRO EAD #BFdo IO EED #Een Sed
] FBEETEEEQD.. Ctil+lY -8 X

W meEsQ. Cuk0 |
RAEEERIC)

o SEFEED culvs  [E F G -
S

dy SEREEC.

T EEESW.

FEER ) b

EEEED)

KBS

FIENZEENT) b Jﬂ

HEFIENT) | o

FENm PHALD S

M|
(il
ek
&
T
[z

e E (T Oy I S T e I

Lk

3

Please click on the first data at the left-top position. Then press and hold in “Shift”, and at the same time
press “Ctrl” — “End”. You will see all data been selected.

RIS
d] wEE REE R0 BAD BH0 IBED FEOD #REm  SHeE
-8 X
@E%‘f%lﬂﬁﬁﬁ 12 - B I U|E=EE=E A _,&,A,E
a1 - A 0005
A E C D E F G N
1 0 .IDIDS_ 0997 0011 1.995 o
2 0.009 0.997 0.02 1.995
3 0015 0.995 0.027 1.996
4 0.02 0997 0.042 1.994
5 0.027 1.001 0,053 1.996
&) 0.025 0.997 0.063 1.996
i 0.034 0.999 0.079 1.996
5 0,042 0,993 0,085 1,994
9 0.058 0.995 0.084 1.995
10 0.053 0.997 0.105 1.996
11 0,056 (0,995 0.114 1.995 =
M o4+ M|y cave] || | L|JJ
bt o
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Then click on @ (Chart Wizard).

Microsoft Excel - curvel js =10/ x|
H] #EF KEE SR SA0 B30 IS0 FEO #Een SHAWm il A R AT E R RRE - .8 X
NEHR S -g%ﬁﬂﬂﬁﬂﬁ 12 - B ru|SS=M@ES|FE E-H-A-B
&l - A 0.005
4 | B | | D E F ¢ | H | 1 | 1 | o
2390 0.054 0.995 0.106 1.998
2391 0.047 0.997 0.094 1.992
2392 0.044 0.998 0.086 1.996
2393 0.045 0.998 0073 1.994
23594 0.033 0997 0063 1996
2395 0.028 0.997 0.052 1.996
2396 0.023 0.997 0.042 1.996
2397 0.019 0.998 0.03 1.995
2398 0.012 0.998 002 1.995
23949 0.01 0997 0012 1982
2400 0.001 0.997 0,002 1.996 _
2401 =
M4 e e[y cyve] S [<] | L”_‘
i 1niE=-3 693 S

Please select the “Line Chart” on the left-hand side. And select the left-top type on the righthand side.
Then go Next.

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3

BEEiEE - £% 47 1 - g d |
EEEn | merEn |
ElFE4ERC): S B 4ER T
] EFE
- (&i%E

ELEAE]

T T TR |

i | 2 [T-ruw-l =me |

ICP DAS

11-45




BXEE - 5% 42 2- BREANEAE . 21 x|

wnE | a5 |

3 BXEE- 58412 3- BRES 21X

2 (== gW| Bl | menEE | EeE |

A emmew 3

4 _ﬂiiﬂ_m 21| X BH(C): 5 l

z [x 0.05?)):(0 120 #5) g ; N_f\_7. :gg;
FHEHED): I S B i e sl
SFENEE: AR SRESE V(D) 2

& L) l a 0053y (0~ 120%%)
| <t—5e [T2m-] =2E ‘1

| \
e | «t—se[T-8wi] e |
b

By the procedure, you will get the trend curve as the below window. You can modify its size, or check at
any trend line. If you move your mouse to point at some position at the trend line, the related data is
shown.

B Microsoft Excel - curvel js =lax]

5] #%® AEE ARO BAD R0 TAD BRO AW HHEO f\EEESAE -8 x

NEEHRIS BIB-19-/=-%] @ [i e sy === [=|5-5-A-B
173 - A =SERIES(,curvel LFCH1:5CE2400,3)

A g | ¢ | o | & | ¢ | & | v | 1 | 1 | k L =
| 1| 0005 =
2 | 0009
| 3 0015 4
4 o
5| ol = 9 — = . T %@Ul

6 0.025 < | s
(7] oo = 0 &%, — B2
R
0| oow B - : 713
0 oo B 5 1 2611576 18910206
11| 0056 gr514
12| o006l
13| 007 -4
|14 0074

15, 0075

16| 0086 x 0.05 % (0~120 @')

|17 0088

18 0092 0.995‘ 0.192‘ 1.994 .
M4 WL 4] | LUJ
BiAE v
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Please save this trend curve diagram as a “Microsoft Office Excel (*.xIs)” format. Then at any later
time, you can open it to display the trend curve directly.

=10l x|
H BEE | $5E %R0 BAD %50 IO BRO BeEw HED 1) EERESARE - .8 x
|0 FREER. Cl+ll | -l B ru=== ¢ | &= _v{'thv
[ FAREE©Q.. ChHO
[ | EMERO E | F [ 6 [ & [ 1+ T 3 T ®x [ ¢ =
1|l EEEFEED Cteled =
ABEE N |
| 3|y SEREEO.
| 4T mEEsSo.
R > — #HF
| 6|  mEEEm
= —————
A EEREW N
K B3
0 6310461261 15761801 2206 [
| 10 : N
11
E 1curvel js @§J4
1 2 emrvel wls A
R I P R |« | LUJ
ﬁ A A Tmeeaants amd Datbivmed 0 dvniniskratned heand wle A
oEnk el
ETFNED: Iu—:. Temp j S-A Q@ X CuEE-IEWL-
) ST ) UPL_Zh
[ | )adbe 02 () VENHET _Demo
AT 4 | Chiness_manu [ ¥irtoal CE_Pro in standacd CD
|y deon_utility [ChEG
v | Dlite I‘;] Definitionl bt
) EG [Z] ETCF bt
FLH () EEANwiaTCP 10_12_06 Eriz
)15
|t e
od Fiew
FRTor i gmm
|)sample
%Irg = UDP1 T eEme e
» EF = [F xml)
FiHTE i EML 3FE] (* soml)
B e
_— . ; b ¥,
W) FEERD e o -|__BES
v TESEAER T |K$?ﬁ§? {Tab FICAER) (*.bt) BTiH l,
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ISaGRAF project architecture:

= _[5aGRAF - WHMI 12 - Frograms

File Make Project Tool: Debug
B HSHE LDED 2 Xie mt 2325 |

=10l x|

Cphon:  Help

Begin:

Sim_out

Bedgin: =T1  (Structured Text)

Variables:
Name Type Attribute |Description
Gol Boolean |Internl |Setas True to start, addr defined as 21 (Hex. is 15)
Stopl Boolean |Internal |Setas True to stop, addr defined as 22 (Hex. is 16)
TMP Boolean |Internal |For temporal use
MUM_CH Integer Constant | How many chanels in 1-8017H to record ?
We use 4 channels in this demo (Ch.1 to 4)
Filel Integer Internal |File ID
STEP1 Integer Internal | Recording state. 0: No action , 1: recording , 2: finished
Periodl Integer Internal |How long to record? unit is minute, addr as 3
Intervall Integer Internal |How long to save a record ? unit is ms, addr as 1
Total_recordl | Integer Internal | How many records in this recording action ? This value
is calculated by the ISSGRAF program automatically.
addr declared as 5
Record_cntl | Integer Internal | Current finished record count. addr declared as 7
i Integer Internal |Tousein “for” loops
i8017H[0..7] | Integer Input Variable array, Dim as 8. link to 1-8017H’s Ch.1 to 8.
Volt1[0..7] REAL Internal | Variable array, Dim declared as 8.
The voltage value converted from “i8017H[0..7]"
18024[0..3] Integer Output | Variable array, Dim declared as 4. link to 1-8024’s Ch1 to 4.
T1 Timer Internal | Operation Timer
T1 next Timer Internal | The time to get and save next record
T1 Interval Timer Internal | The interval time between two record
File_namel Message |Internal |File name, Len is 64, init as \Web_Datal\curvel.js
Web HMI support only RAM Disk File in \Web_Datal\ ,
If the file is in CompactFlash File, Web HMI support only in
\CompactFlash\Temp\HTTP\Data\
(Please refer to Chapter 11.2 - Whmi_08 demo)
Msgl Message | Internal |Operation state message, Len is 255, init as “No Action now”,
addr as 41 (Hex. is 29)
Strl Message |Intenal |Len is 255, internal use
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1/0O Connection:

il
File Edit Toolz Ophonz: Help
@ =BR2n 0 KR &
(0] ~| »im| ref = 8024
mue] CH1_rang = 33
Bl = i_8024 o mo] CH2 rang = 33
&= i_8017h ro«  mwe| CH3 rang = 33
saee] CHA_rang = 33
< i8024[0]
(5] </ i8024[1]
o i8024[2]
2 18024[3]
(s ]
hd
il

File Edit Toolz Optons: Help
B B0 ¢l Fh|l S

(o] a| vl ref = 8017

] CH1 rang = 8
== i_8024 o #/— mam| CH2 rang = 8
El = i_8017h ro«  m| CH3 rang = 8

maan| CH4 rang = 8§

smaea| CHS _rang = 8

mean| CHE_rang = 8§

mmmm| CHY rang = 8

smaea| CHE _rang = 8

maan| Moise Filter_Max = 32766

smamn| Moise_Filter_Min = -32767

taen| Sample_Mumber = 1

2 iB017H[0]* variable array, Dim=2 *)
@ 18071 FH[1] C* variakle array, Dim=3 *)
@[ i801 FH[2] * variable array, Dim=8 *)
E @ iB017H[3]C variable array, Dim=8 *)
@) i801 FH[A] " variable array, Dim=g *)
El 2/ i801 FH[S] * variable array, Dim=8 *)
2 18071 FH[6] (* variakle array, Dim=3 *)
@) i801 FH[F]* variable array, Dim=2 *)

ral o= |=|=]]|=|]=||=||=]||=]]|=|]|=

-t

=l
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ST Program — Sim_out

(* Output 1-8024’s Ch1l to Ch4 as different Sin, Cos voltage curve *)

(* 2*Pi*T1/60000 = T1*1.047197E-4 *)
(* 2*Pi*T1/120000=T1* 5.235985E-5 *)

i8024[0] := ANA( sin( REAL(T1) * 1.047197E-4)* 3276.8 ) ;
i8024[1] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 3276.8 ) ;
i8024[2] := ANA( sin( REAL(T1) * 1.047197E-4) * 6553.6 ) :
i8024[3] := ANA( cos( REAL(T1)* 5.235985E-5 ) * 6553.6 ) ;

(* If set“Stopl” as TRUE, stop the “T1” timer and set the “STEP1” as 0 *)
if Stopl then

Stopl := False ;

STEP1 := 0 ; (*setthe“STEP1”as0; 0: No action *)

TStop(T1) ; (* stop the “T1” timer *)

T1:=T#0s ;

Msgl := 'User stop recording !" ;

end_if ;

(* If set“Gol” as TRUE, it will start to action *)
if Gol then

Gol := False ;

(* STEP1: 0: No action, 1: recording , 2: finished *)
if STEP1=1 then

Msgl := "It is still recording now ..." ; (* Update the operation status *)

else

(* Check if the value “Intervall” is correct; the value is between 40 ~ 10000; Unit is 0.001 second *)

If (Intervall < 40) or (Intervall > 10000) then

Msgl := 'Wrong Interval value, it should be in 40 to 10000 milli-second !" ;

(* Check if the value “Period1” is correct; the value is between 1 ~ 10; Unit is minutes *)

elsif (Periodl < 1) or (Periodl > 10) then
Msgl := "Wrong Period value, it should be in 1 to 10 minute !" ;

else
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(* The value is corrent and then create a new file *)
Filel := F_creat( File_namel) ;
if Filel=0 then (* If failed to create a new file, No actions *)

Msgl :="'Create File ' + 'File_naml Error !!!" ;

else (* If successful to create a new file, start actions *)
TMP := F_close( Filel) ;  (* Close file after completing the actions *)
total_recordl := ( Periodl * 60000 ) / Intervall ; (* Calculate total record number *)
record cntl := 0 ; (* Reset current record count as 0 *)

STEP1 := 1 ; (*Set STEP1 as 1: recording *)
Msgl := 'Recording now ..." ;

(* Start ticking T1 from 0 second *)
T1 = T#O0s ;

T1_Interval := TMR( Intervall) ;
T1 next := T1 + T1 Interval ;
TStart(T1);

end_if;
end_if;
end_if;
end_if ;
if STEP1=1 then (* 1: Recording *)
if T1 >=T1 next then (* Start to prepare one record when T1 is reach to the next record time *)
T1 next := T1 next + T1 Interval ; (* Re-calculate next T1 *)
(* The timing range is 23 hours, 59 minutes, 59 seconds, so we reset it as 0 in advance just over 20 hours. *)

(* The content below is used for user's reference, the timer limit is only 10 minutes in this example *)
(* If the WinCon’s RAM Disk only run the ISaGRAF, it can support up to 16MB file record*)

(* ________________________________________________________________ *)
if T1>= T#20h then

T1 := T#O0s ;
T1 next := T1 + T1_ Interval ;
end_if ;

(* Open a file to write a record *)

(* ________________________________________________________________ *)
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Filel := F_wopen( File_namel) ; (* Enable read/write mode *)

if Filel=0 then
(* If failed to open file, No actions *)
Msgl := 'Save File ' + File_namel + ' Error 1" ;
STEP1 := 0 ;
Tstop(T1); (*stop T1 timer *)
return ; (* leave the ST program *)
T1:=T#0s ;
end_if ;
(* ____________________________________________ - - -k)
strl := " ;  (* Initstrl as empty string *)
for ii := 0 to NUM_CH-1 do

(* Convert the i8017H’s analog input value to voltage value *)

Voltl[ii] := Real(i8017H][ii] ) * 0.000305176 ; (* 10.0/32768 =0.000305176 *)

strl :=strl + Rea_Str2( Voltl[ii], 3) + '$09" ; (* The separator is <TAB> *)
end_for ;

strl := strl + '$OD$0A"' ; (* add <CR> <LF> at the end of each row *)

TMP := F_end(Filel) ; (* Move to the end of the file to write *)
TMP = F_writ_s(Filel , strl) ; (* To write stings *)
TMP := F_close( Filel) ; (* Close file after complete the operation *)

record_cntl := record_cntl +1 ; (* Currentrecord count plus 1 *)

(* Check if record numbers reach the end *)
if (record _cntl >= total recordl) then
STEP1:=2; (* Set“STEP1” as 2: Recond Finished *)
Msgl :="Record is finished ! You may download the record file to your PC now !" ;
Tstop(T1); (*Stop T1timer*)
T1:=T#0s ;
end_if ;

end_if;
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11.3.7 Demo_71: Recording 1-8017H ’s Ch.1 to Ch.4 voltage input in S-256 / 512 in
1-8437-80 or 1-8837-80 . The sampling time is one record every 0.05 second. The
record period is 1 to 10 minutes. Then PC can download this record and display it as
a trend curve diagram by M.S. Excel

This demo is the “Demo_71” can run in 1-8437-80 or in 1-8837-80 (80MHZz) . The controller driver
should be version of 3.19 or later version.

New drive: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
“demo_71.pia” resides at 1-8000 CD-ROM:\napdos\isagraf\8000\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/ or

Note: If using iP-8xx7, you must instead use the 1-8017HW and 1-8024W 1/0 modules.

1-8437-80 and 1-8837-80 controller ‘s CPU is running at 80MHz . The speed is about 2 to 4 time faster
than 1-8437 and 1-8837 (40MHz CPU). So it can record minimum to 25 milli-second sampling data.
While using 1-8437 and 1-8837 (40MHz) , it can record only 100 ms or above sampling data. This
minimum sampling time depends on your ISaGRAF program ‘s PLC scan time. If the PLC scan time is
large, like 200 ms, then you can do sampling only larger than 200 ms.

How to test this demo ?

You may run VB 6.0 - “Demo_6" in your PC to on-line control this 1-8837-80 via ethernet (refer to
section 11.2). Or just push the pushbutton on the front panel of the 1-8437-80/8837-80 to start / stop it.

1. Please plug one 1-8024 in 1-8437-80 ’s Slot 2, one 1-8017H in Slot 3. (Note: the left-most 1/O slot No.
of the 1-8xx7 is 0, not 1) .Then connect Ch1l. to Ch.4 voltage output of 1-8024 to Chl. to Ch.4 of
[-8017H. Then power up this 1-8437-80.

2. Download the ISaGRAF project - “Demo_71” to the 1-8437-80 .

3. At run time, you may press pushbutton 1 to start recording. Then it will record data during 2 minutes.
You can see the displayed number on the front panel decreasing to 0 and blinking. If recording is
finished, the 3 Leds on the front panel will blink and the displayed number will be 0. To stop at
anytime, just press pushbutton 4 once.

4. Whe recording is finished, please run UDLoader in your PC to upload the record file in the S-256 /
512 to PC. If your PC is currently running ISaGRAF workbench, please run “Tools” — “ICP DAS” —
“ICPDAS UDloader”. Then you will see the window listed in step (5) below.

-- I5aGRAF - DEMO_71 - Frograms - |EI|5|

File Make Project | Tools Debug Options Help
|E%ﬁ[| Lrnport froom libesry |E|]]]]§<]|§l,*e¢|

Begin: i Export to library

Anto-san [0
iVIEW Background Downloader
ICPDAS UDloader

|Elegin: ST1 [Structured Text)
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If your PC is not running 1ISaGRAF workbench, please copy i-8000-CD:\napdos\isagraf\some_utility\
“udloader.exe” to for example PC windows ‘s desktop. Then please run it. Set proper “Link Setup” ( If
click on “Browse” , you may modify the file upload location path). Then click on “Ok” and “Ok” to save
this setting, then run it again.

e ICPDAS UDloader . =10 x|
—Upload
SRAM MODU [RRN™ i X
FieID  Fi - ' Upload
I [NotUs  Target Slave Numbér: | | Upload | |
2: NotlUs o o | Upload 2 |
3. ‘HotUs- Communication p lETHERNET = — Uplood 3 I
4: [MNotUs - Control e | Upload 4 |
5: NotUs Time out [seconds) : |2 | Upload 5 |
6: | [
Mot Us Retiies : |1 o Upload 6
7: NotUs Upload 7 |
a: ot Us |
Mot Us _RS232 e Upload 8 |
Baudrate : |1 9200 j Upload All |
Destination F Parity : INONE j \
CADocumen ByteSize : Is BITS j w Browse... I
StopBits |1 STOP j
—Downlosd —— ok
File Name: ~ETHERNET ._—_4\
TR ~ Cancel
Internet address : I1 0.0.0.103 \
Help
Port number : 502

OK Cancel
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5. If the controller is well connected, you will see a File Name displayed on the below window. Value of
“Head” and “Tail” is the current size of the record file in the S-256 / S-512. The below example shows
67,200 bytes. (Note: S-256 / S-512 has size limitation, please refer to Chapter 10.3). you may modify
the file upload location path by click on “Browse ...” . Then please click on “Upload 1" to upload this
record file to your PC.

B ICPDAS UDloader il =101 ]
~Upload
SRAM MODULE : 512
FieID  File Name Begin Head Tail End Upload
1:¢ itrendl#ﬂﬂl.js 2 i \k 67200 /[200000 Upload 1,
2 Mot Use ]—1 |-1 ""‘———1-'1-'-” [ Uplead 2
35 INOt Used i-l }-1 |:l |-1 Uploadi? '
4: [HotUsed 5 M &1 1 Upload 4|
5 [NotUsd Il [ ] -l Tplosd:5 I
6: [HotUsd -1 H ! B! pleadit
7: [NotUsd 5! 1 F - Upload 2]
8: [HotUsed M 5! 1 51 Upload s
| Upload A1l
Destination Folder
{C:\Documnteand Settings\idministrator s VU Dloader Browse... J
hDowlead :
File Name: SetLoad File | | 1
Cancel
Download l
Help |
|

Then you may check if the record file is uploaded to your PC at the same path.
6. Then please open this record file - “trend1.js” on M.S. Excel. Please refer to section 11.3.6 — step (6).
Note:

You may run VB 6.0 - “Demo_6" in your PC to on-line control this 1-8837-80 via ethernet (refer to
section 11.2).
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ISaGRAF project architecture:

= ISaGRAF - DEMO_71 - Programs

File Make Project Tools Debug
B HSEDED | B X mk 2Aen]

Options  Help

=0l

Begin:

e LDT
Sim_out

Bedgin: ST1  (Structured Text)

Variable :
Name Type Attribute |Description

INIT Boolean | Internal | Initas True

Gol Boolean | Internl | Setas True to start, addr defined as 21 (Hex. is 15)

Stopl Boolean | Internal | Set as True to stop, addr defined as 22 (Hex. is 16)

TMP Boolean | Internal | Internal use

L1,L2,L3 Boolean | Output | connect to show3Led ’s Ch.1to Ch.3

K1, K4 Boolean | Input Connect to push4key ‘s Ch.1to Ch.4
Push K1 to start recording. K4 to stop

To Blink Boolean | Internal | To control blinking of the number on the front pannel

MUM_CH Integer Constant| How many chanels in 1-8017H to record ?
We use 4 channels in this demo (Ch.1 to 4)

Ava_num_s256 | Integer Input Connect to “S256_512” ‘s Ch.1 . if value is O, it means can
not find S-256 /512

Current_posl Integer Internal | Current operating byte address in S-256 / 512

Lenl, TMP_V | Integer Internal | Internal use

File_beginl Integer Constant| The Begin & End byte address in the S-256 / S-512 allocated

File_endl for the record file

STEP1 Integer Internal | Recording state. 0:No action , 1:recording , 2:finished

Periodl Integer Internal | How long to record ? unit is minute, addr as 3

Intervall Integer Internal | How long to save a record ? unit is ms, addr as 1

Total_recordl Integer Internal | How many records in this recording action ? This value is
calculated by the 1ISaGRAF program automatically. addr
declared as 5

Record_cntl Integer Internal | Current finished record count. addr declared as 7

ii Integer Internal | To use in “for” loops

18017H[0..7] Integer Input Variable array, Dim as 8. link to 1-8017H ‘s Ch1 to Ch. 8

Volt1[0..7] REAL Internal | Variable array, Dim declared as 8.
The voltage value converted from “i8017H[0..7]”

18024[0..3] Integer Output | Variable array, Dim declared as 4. link to 1-8024 ‘s Ch1 to
Ch. 4

T1 Timer Internal | For counting time

T1 next Timer Internal | The time to get and save next record

T1 Interval Timer Internal | The interval time between two record

Msgl Message | Internal | Operation state message, Len is 255, initas “No Action
now”, addr as 41 (Hex. is 29)

Strl Message | Intenal | Len is 255, internal use
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10 connection:

aw [3aGRAF - DEMO_71 - [/O connection

Fil: Edit

Toolz

Cphon:  Help

S R A=

=10l x|

B = status

o

e

2

= pushdkey
=2 show3led

-
]

n+

I

=121

i’ ETINS
@ ava_num_5256 (* Available number of S2:

LD program — LD1

If push “K1”, Set “Gol” as True

K1 Go1
I 1~} = |
If push “K4”, Set “Stopl” as True
K4 Stop1 «— P P
I 1~} = i
_ YAL10LED
I en eno RUN_ 1 = i
total_record1—in1 qFTMP_V To_BlinkHFSH_
record_cntl—lin2 T#500ms— CLK_ Display progress
TMP_v—{yA |
= BLINK L1
I en 0 RUN > i
L2
STEP1{in1 T#500ms—CYCLE
L3
2-in2 Pl

When finished, blink L1 to 3
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ST program — Sim_out

(* Output 1-8024 ‘s Chl to Ch4 as different voltage curve *)
(* 2*Pi*T1/60000 = T1*1.047197E-4 *)
(* 2*Pi*T1/120000=T1* 5.235985E-5 *)

i8024[0] := ANA( sin( REAL(T1) * 1.047197E-4) * 3276.8 ) ;
i8024[1] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 3276.8 ) ;
i8024[2] := ANA( sin( REAL(T1) * 1.047197E-4) * 6553.6 ) :
i8024[3] := ANA( cos( REAL(T1)* 5.235985E-5 ) * 6553.6 ) ;

if INIT then
INIT := FALSE ; (*setas False to only do it once at 1st PLC scan *)
if ava_ num_S256 =0 then (* S256/S512 is not installed in 1-8xx7, return *)
Msgl := 'S256 / S512 is not installed in 1-8xx7 controller !" ;
Return ;
end_if ;

(* Allocate S256/512 memory of byte No.1 to 200,000 for file ID = 1, name="trend1.js' *)

TMP := S FL_INI(1, 'trendl.js', File_beginl, File_endl) ;
TMP := S FL_AVL(1,-1,-1); (* Initfile content as No data at the beginning *)
end_if ;

if ava_num_S256 =0 then (* S256/S512 is not installed in I-8xx7, return *)
return ;
end_if ;

(* If stop command is gived *)
if Stopl then

Stopl := False ;

STEP1:=0; (* 0:no action *)

TStop(T1) ; (*stopT1¥*)

T1:=T#0s;

Msgl :="User stop recording !" ;

To_Blink := FALSE ; (* Set as FALSE not to blink the display value *)
end if;

(* Get file status in S256 or S512 : -1: PC hasn't loaded the file yet *)
(* others: the end byte No. that PC has load the file *)
TMP_V = S FL_STS(1);
if TMP_V <>-1 then (*PC has load the file *)
TMP = S FL_RST(1) ;  (*resetstatus to -1 ( PC hasn't load the file yet) *)
end_if ;
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(* If start command is gived *)
if Gol then
Gol := False ;

(* STEP1: 0: no action, 1: recording , 2: recond finished *)
if STEP1=1 then

Msgl := 'lItis still recording now ..." ;
else

(* Check interval valid or not *)
(* we assume 25 to 10000 ms is valid in this example *)
(* If your average PLC scan time is larger, for example, near 20 ms,
Please use Interval larger than 25 ms. Or the record time won't be correct *)
if (Intervall <25) or (Intervall > 10000) then
Msgl := "Wrong Interval value, it should be in 25 to 10000 milli-second !* ;

(* Check period valid or not *)
(* we assume 1 to 10 minute is valid in this example *)
Elsif (Periodl <1) or (Periodl > 10) then
Msgl := "Wrong Period value, it should be in 1 to 10 minute !" ;

else

(* parameter is correct, start recording *)

total_recordl := (Periodl * 60000) / Intervall ; (* calculate total record number *)
record_cntl :=0; (* reset current record count as 0 *)

STEP1:=1; (*setstep as l:recording *)

Msgl := 'Recording now ..." ;

(* start ticking T1 from 0 second *)

T1:=T#Os ;

T1 Interval := TMR(Intervall) ;

T1 next:=T1+T1 Interval;

TStart(T1) ; (*ticking now *)

Current_posl :=1; (* reset current data position in S256/S512 as 1 *)
To _Blink := TRUE ; (* Set as TRUE to blink the display value *)

end_if ;
end_if ;
end_if ;

(* in reconrding state *)
if STEP1=1 then
(* store one record *)
if T1>= T1 next then

(* Re-calculate next T1 *)
T1 next := T1 _next + T1 Interval;

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 11-59



(* T1 will be overflow after T#23h59m59s999ms, so reset it at T#20h *)
if T1>=T#20h then

T1 = T#Os;

T1 next := T1+T1 Interval;
end_if ;

strl := ' ; (*initstrl as empty string *)
for ii := 0 to NUM_CH-1 do

(* convert i8017H analog input value to Volt value *)
Voltl[ii] := Real(i8017HTJii]) * 0.000305176 ; (* 10.0/32768 = 0.000305176 *)
strl := strl + Rea_Str2(VoltlJii], 3) + '$09"; (* delimiter is <TAB> character *)

end_for ;

strl := strl + 'SOD$0A" ; (* add <CR> <LF> at the end of each row *)
Lenl := MLEN(strl) ; (* getstring length *)

(* data number larger than file's max. allocated memory *)

if (Current_posl + Lenl-1) > File_endl then
STEP1 :=0; (* 0: no action *)
Msgl := "File allocated memory is not enough to hold the data ! * ;
Tstop(T1) ;
T1:=T#0s;
To_Blink := FALSE ; (* Set as FALSE not to blink the display value *)
Return ;

end_if ;

TMP = S M_W( Current_posl, Lenl,strl); (*writeall bytes in strlto S256/S512 *)
Current_posl := Current_posl + Lenl; (* Current position move on *)
TMP =S FL_AVL(1,1, Current_posl-1); (* Re-caculate File's Head & Tail *)

(* Check if record number reach the end *)
record_cntl := record_cntl + 1; (* current record count plus 1 *)
if (record_cntl >=total_recordl) then
STEP1 = 2 ; (* 2: recond finished *)
Msgl := "Record is finished ! You may download the record file to your PC now !" ;
Tstop(T1) ;
T1 = T#0s ;
To _Blink := FALSE ; (* Set as FALSE not to blink the display value *)
end if;

end_if;
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11.3.8: How to do periodic operation in ISaGRAF controllers ?

The “BLINK” function block can apply to generate a Pulse True periodically. So it can apply in some
periodic operations like as below.

(* LD program *) / “Pulsel” is Boolean Internal
Periodic operation every 2 sec
BLIMK Fulse
F——RUN  Q iz /
T#2so YL E
(* ST program *)

IF Pulsel THEN (* above LD program will generate a pulse TRUE in “pulsel” variable *)

(* do operation *)

* *)
END_IF;

The above program has a disadvantage. When the periodic interval time is short, for example — 200ms or
smaller, or the controller ‘s PLC scan time is bigger , the operation time will not be precise. For example
to do a periodic operation every 50 milli-second. Because 50ms is a shorter interval , it is much closer to
the PLC scan time compared with interval time of 250 ms or 2 seconds, the result time will not be precise.
To improve this, following codes can be applied.

ST program:
IF INIT THEN _
INIT := False: <+—— “INIT” is declared as Boolean Internal
T1 := T#0s; And init as TRUE
T1 next := T1 + T#50ms ; “T1” and “T1_next” are Timer Internal
Tstart (T1) ;
END_IF;

IF T1>= T1 next THEN
Timer will be overflow if it is ticking to
IF Tl > T#22h THEN <] T#23h59m59s5999ms. So we can reset it to 0

T1 := T#0s; second when it just reach the “22h” or “16h”
T1 next := T#0s ; whatever a bigger time you like.
END_IF ;

T1 next:=T1 next + T#50ms ; (* calculate next operation time *)

(* do operation *)
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11.3.9: Demo_72: Connecting I-7018z and 1-7188EGD to get 6 channels of 4 to 20
mA input and 4 channles of Thermo-couple temperature input. And then also
display the value on PC by VB 6.0 program .

The 1ISaGRAF demo project name is “Demo_72” . It can run in the I-7188EG, nPAC-7186EG,
UPAC-5xx7. If user want to run in 1-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 or WinCon-8xx7, please
set the “com_port” parameter of ”Bus7000b” in the 10 connection window to COM3 and then
re-compile the project. (If using WP-8xx7, WP-5xx7, VP-25W7/23W?7, set the “com_port” parameter
of ”Bus7000b” to COM2)

“demo_72.pia” resides at 1-8000 CD-ROM:\napdos\isagraf\8000\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/ or

VB 6.0 project - “Demo_4" resides at
i-8000 CD: \napdos\isagraf\vb_demo\demo_4\ or
http://www.icpdas.com/fag/isagraf.htm FAQ-055

I-7188EG ‘s COM2: RS-485 can connect 1-7000 or 1-87K/4/5/8/9 expansion base plus 1-87xxx 1/0
boards in it. One I-7188EG can connect max. 64 pcs. of I1-7000 modules (or 1-87xxx 1/O boards, the total
amount of “I-7000 + 1-87xxx” is up to 64 pcs.). To use 1-8xx7’s COM3: RS-485 to connect 1-7000 +
I-87xxx is the same as I-7188EG, the total amount is also 64 pcs. While max. 255 pcs. for using W-8xx7
‘s COMa3: RS-485 to connect 1-7000 + I-87xxXx .

The more RS-485 1/0 modules connected, the more 1/0 scan time will be. For example, if setting
baud-rate as 9600 bps (Bit Per Second), one RS-485 D/l & D/O module will consume about 20 to 40
milli-second to scan its I/O channels. If connecting RS-485 A/l & A/O module, one will consume about
40 to 60 ms (The 1/O scan time of the remote RS-485 1/O module depends on the module’s type and
function. If there are more than one 1/0O type in the module, the time consumed will be longer than the
above value. For example, the 1-7050D is a 7-Ch digital Input plus 8-ch digital output module, it will
consume more than 20 to 40 ms). If connecting 20 pcs. of D/I/O modules, the appromate 1/0 scan time of
all channels in these I/0 modules will be about 0.4 to 0.8 second. If connecting 20 pcs. of A/I/O modules,
the 1/0O scan time is about 0.8 t01.2 second. To have better (shorter) remote 1/0 scan time, here
recommend not to connect more than 24 pcs. of 1/0 modules in the 1-7188EG/XG and 1-8xx7, while 64
pcs. in the WinCon-8xx7.

How to test this demo ?
1. To configure 1-7018z and 1-87018z, please install DCON utility (Version should be 4.4.3 or later

version) in your PC. The new released DCON utility can be found in the i-8000 CD-ROM or at
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/ “setup” folder .

2. Please do initial configuration in 1-7018z, (please refer to step (1) to (4) in chapter 6.1). Set 1-7018z ‘s
Address as 1, baud rate as 9600, Format as “2’s complement” , Checksum disable. And also set Ch.1
to Ch.6 type as “[1A] : 0 ~ 20 mA”, while Ch.7 to Ch.10 type as “[0F] : T/C K-Type” . If initial
setting is finished, please switch the “Dip Switch” on the back of 1-7018z to “Normal” and recycle its
power.

3. Please set the I-7188EG ‘s IP as 192.168.1.3 (refer to Appendix B), NET-ID as 1. Then power OFF
the 1-7188EG, connecting its COM2 to the 1-7018z. Then power up I-7188EG and 1-7018z. (To
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connect this 1-7188EG well in the local network, PC ‘s IP should be in the same domain as
192.168.1.x. For example, setting PC ‘s IP as192.168.1.2 , Mask=255.255.255.0)

4. PC run 1ISaGRAF to download “demo_72” project to the I-7188EG via ethernet. (If you don’t know
how to do it, please refer tp section 2.1.5 or 1.3.8) Then open the Ladder program window in the
ISaGRAF to check if 1-7018z is well connected.

ZEISaGRAF - DEMO_72:LD1 - Quick LD Program = -0l xi
File Edit Options Help
HR Q&=
S
(* connecting Addr=1 :i-7018z, DCON should set Ch1.t0 6 as [1A] 0 ~20mA, Ch.7 to ch.10 as [F] ThermoComj
I_7018Z OK1
F en Q_ pe |
1 Ain[0]
—ADR_ NI _
16#1A Ain[1]
—TYP1_ MNIZ2_Fg20
16#1A Ain[2 T e ;
| SN A if "OK1" is True, it means
1614 Ain[3] this i-7018z well
—TYP3_  NI4_[—-4354 connected.
16314 Ain[4]
—TYP4_ MNIS_F5208
16#1A Ain[5)]
—TYP5_ MNIE_F6026
16#1A Temp[0]
—HTYP6_  NI7_9339330
16#100F Temp[1]
—TYP7_ MNIS_F999990
16#100F Templ[2]
—TYPE_ MNIS_F999990
16#100F Temp(3]
—TYP9_ NIM0_}999990
16#100F
—IYE10
s |
pos=6,14 |

5. Then please run VB 6.0 — “Demo_4.exe” in your PC. It resides at
i-8000 CD: \napdos\isagraf\vb_demo\demo_4\demo_4.exe or
http://www.icpdas.com/fag/isagraf.htm > FAQ-055

(As the figure in the next page)

There is one another VVB.net 2005 demo project can be study. Please visit
http://www.icpdas.com/fag/isagraf.htm > FAQ-051 or
(www.icpdas.com — FAQ — Software — ISaGRAF — 051)
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If PC can not link the 1-7188EG well, the “Communication state” at the bottom will display the related
error message. If the I-7188EG can not connect 1-7018z well, there will be a “I-7018z not on-line”
message displayed in red color.

You may click on “set Boo 21 to True” button. One click will increase the “long_15 value by 1. You
may also enter a value to “set long_15” column, then click on “set long 15~

. YB60 Demo 4 Modbus TCP/IP Master protocol demo 1 o o]

Please remember download |SaGRAF project - Demo_72 to controller first, controller IP should be set as 192.168.1.3. and Net-ID should be set
as 1. Your PC should be in the same IP domain as the controller, for example, 192.168.1.5 . |SaGRAF demo_72 is at

ftp: #/ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf /8000/demo/ . YB_E Demo_4 is at

ftp: #/ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb_dema/ . ICP DAS technical support at service@icpdas.com. Please use DCON
utility version since 4.4.3 to configure 7018z 's addr=1 , baud=9600 , format = 2's compliment , checksum disable, Ch.1 to 6 Type as [141: 0~
20md , Ch.7 to 10 as [F]: T/C K-type. New DCON utility can be download at

ftp: #/ftp.icpdas. com/pub/cd/8000cd/napdos/driver/dcon_utility/ "setup” . If you want to test VB.net 2005 demo program, please visit
www.icpdas.com - FAQ - Software - ISaGRAF - 051 . There is one another VB_E demo program at 052,

Winsock state: Controller connected well i-7018z on-line

— For testing “Wiite Boolean , Read Long value [sighed 32-bit} and write long integer value by Modbus TCPAP pratocol

set Boo_21 to True long 15 13 setlong_15 | I
float 17 B.TBoEAS setfloat 17 |

—i-7018z Ch.1 to Ch.6 , Type code = [14]; 0~ 20 md. , Analog value = 0~ +32767 . Read Word_1 to Word 6 [sighed 16-bit]——

Ch1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.B
4 1622 3323 4608 5600 6352

70182 Ch.7 to Ch.10 , type code = [0F] : T/C K-type , unitis 0.01 degree , Read Long_7 , Long 9, Long 11 ,Long 13. ——

Ch.7 Ch.g Ch3 Ch.10
939330 939330 2450 939330

value of 999990 means ThermoCouple sensor broken-line

Communication state : Receive 10 bytes
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At designing time of the VB 6.0 program, please add “Winsock control” to your VB 6.0 project as below.

Then ethernet operation will be possible in the project.

iy, Frojectl - Microsoft ¥isual Basic [design]
File Edit ¥Wiew | Project Formst Debug Eun Query Diagrs

ra ./ I
|B- 5 - TR, ra—

% 144 Module Control: | Designers | Insertable Objects |

iﬂ Ld Clazs Module [ Microsaft Shell Controls And Automation d
E Add Teer Control [JMicroscft SysInfo Contral 6.0
A ndd P P — [IMicrosaft Tabbed Dialog Contral 6.0 (SPE)
E froperty Fage [ Microsaft Windows Commaon Cantrols 5.0 (5P2)
F@ £dd User Document — [ Microsaft Windows Comman Cantrals 6.0 (SPE)
Add WebClass ;1; [ Microsoft Windows Comman Controls-2 5.0 (SP:
444 Data Report [ [ Microsaft Windows Comrmaon Controls-2 6,0 (5P
[ Microsaft Windows Commaon Controls-3 6,0
Add DHTML Page i Microsoft wWinsock Control 6,0 (SP&) J
Add Dats Envirommext CIMitCErlz Actives Control moduls
Add File Chl+D I [IMadview File Transfer Contral module
- [IMs video Contral 1.0 Type Library
- Erowse, ., |
Eemove Forml fon [ M3FlexErid Wizard M|
2 & I I G [” Selected Items Only
P2 References... Lo
— - —Active Setup Control Library
Components... Ch 1
n Location:  Ci\WINDOWS syskem32laschrls, ocx
Project] Properties. .. d
| | SCEC o5 Ing
' arkFRrear e | mw | =Aw |
g, Froject]l - Microzoft ¥isual Basic [design]
File Edit View Project Format Debug Bun Query Diagram Tool: Add-Ins Window Help
(B-a-FEeE s2REA =, | BEAYRH,
im. Project]l - Forml (Form)
. YB 6.0 Modbusz TCEAIF Mazter protocol demo
- - . Please remember download 15aGRAF project - ‘Wdemod# to contraller first
L Winzock state
zet Boolzan Mo, 1 o True
2t Boolean Mo. 1 to Falze
Boolean Mo. 1o 8
lorg_101 SO0 word 103 00 word 104 float_105
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ISaGRAF Project architecture:

= _[5aGRAF - DEMO_T2 - Frograms - |EI|£|

File Make Project Tool: Debug Ophtions  Help

B HSX DEO FXis mk2Es|
Bedin:
@ LD

|Elegin: ST1 (Structured Text)

Variables :
Name Type Attribute | Description
INIT Boolean Internl Set initial value as True
OK1 Boolean Internl Communication state of 1-7018z, addr as 31 (Hex. is 1F)
M1 Boolean Internal For testing by VB 6.0, addr as 21 (Hex. is 15)
TMP Boolean Internal Internal using
. Variable array, Dim as 6, addr as 1
AIn[0..5] Integer Internal To get the input value of 1-7018z ‘s Ch.1 to Ch.6
Temp[0..3] | Integer Internal Variable array, Dim as 4, addr as 7
PLY.. g To get the temperature input of 1-7018z ‘s Ch.7 to Ch.10
CNT1 Integer Internal For testing by VB 6.0, addr as 15 (Hex. is F)
For testing by VB 6.0, addr as 17 (Hex. is 11)
Float_17 Integer REAL Set initial value as 1.02345

STprogram — ST1

if INIT then
INIT := False ;

(* Configure Ain[0..5] ‘s network addr as 1, 2, 3, 4, 5, 6, the initial addr. 1 should be assigned when
doing variable declaration in the ISSGRAF dictionary window *)
TMP := S MB_ADR(1,6,0) ; (*the 3rd parameter 0 means setting as continuous addr. *)

(*Configure Temp[0..3] ‘s network addr as 7, 9, 11, 13, the initial addr. 7 should be assigned when doing
variable declaration in the ISaGRAF dictionary window *)
TMP := S MB_ADR(7,4,1) ; (*the 3rd parameter 1 means setting as jummping addr. *)

end_if ;
if M1 then
M1 := False ;

CNT1 := CNT1 + 1 ; (*if Mlissetas TRUE by VB 6.0 program, increase CNT1 by 1 *)
end_if ;
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LD program — LD1

The “TYP1_"to “TYP6_" parameter of the 1-7018z block should be set as the same type code value in
the DCON utility (Here we use [1A] 0~ 20 mA in this demo). And “TYP7_”to “TYP10_” set as
16#100F (This demo set [OF] T/C K-Type in the DCON utility) . Because we want to convert the
temperature value to Celsius degree, so we use 16#100F here (unit is 0.01 degree). (If applying as
Degree Fahrenheit, please set as 16#200F). If any converted value of the Temp[0] to Temp[3] returns
999990, it means the related channel’s temperature input sensor is break.

If the 1-7018z is connected well, OK1 will be True.

|_7018Z OK1
Q

en
1-ADR_ NI _|in[0]
16#1A{TYP1_  NIZ_|-Ain[1]
16#1A{TYPZ_  NI3_|Ain(2]
16#1A-{TYP3_  NI4_|-Ain[3]
16#1A{TYP4_  NIS_|-Ain[4)
16#1A{TYPS_  NIB_[-Ain[s]
16#1A{TYPE_  NI7_|FTempl0]
16#100F{TYP7_  NIS_|Temp[1]
16#100F{TYPS_  NI9_|Temp(2]

16#100F4TYP9_  NI10_|Temp(3]

16#1 00FTYE10

10 connection:

wm ISaGRAF - DEMO_72 - IO connection i o ] |

File Edit Tools Options Help
@ B2 3 ER| &

[o] Al v ref=A
‘aees] com_port = 2
sus| com_baud = 9600
o) host watchdog = 0
[4] ] watchdog_timer = 1E
=] s) chechsum = 0
[5] 7
em bus7000b

@ = remot e
£ =l
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11.3.10: Whmi_13: Recording 1-8017H s Ch.1 to Ch.4 voltage input in a user
allocated RAM memory in the WinCon-8xx7 . The sampling time is one record
every 0.01 second. The record period is 1 to 10 minutes. Then PC can download this
record and display it as a trend curve diagram by M.S. Excel.

Note: This demo also apply to WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 and
VP-25W7/VP-23W7, the difference is the required contents and files (both are similar, but different with
WinCon CD) are on respective CD. Moreover, the WP-8xx7, WP-5xx7, XP-8xx7-Atom-CES6,
XP-8xx7-CE6 and VP-25W7/VP-23W7 do not have the path \CompacFlash\Temp\HTTP\WebHMI\,
the WP-8xx7, WP-5xx7 and VP-25W7/VVP-23W?7 use the path \Micro_SD\Temp\HTTP\WebHMI\ and
the XP-8xx7-CE6, XP-8xx7-Atom-CEG6 use the path \System_Disk\Temp\HT TP\WebHMI\. Please
refer to the following website to get more details:

WP-8xx7 : “setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/wp webhmi demo

VP-25W7 [ VP-23WT7 : “setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/vp-25w7-23w7/napdos/isagraf/vp-25w7-23w7/vp-webhmi-demo/ [*|

XP-8xx7-CE6 : “xpce6_setup_web_hmi_demo.pdf”
ftp://ftp.icpdas.com/pub/cd/xp-8xx7-ce6/napdos/isagraf/xp-8xx7-ce6/xpce6-webhmi-demo/ [*|

The “Whmi_13.pia” can run in WinCon-8xx7/8xx6 with driver version of 3.36 or later version.

New drive: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
“whmi_13.pia” resides at W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

VB6 - “Demo_5” code at

W-8xx7 CD-ROM:\napdos\isagraf\wincon\vb6_demo_pc\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/vb6 demo pc/

If using Web HMI in this demo, the Web HMI codes resides at below location. (Please refer to Chapter 3,
4 and 5 in the “WinCon ISaGRAF Getting Started manual” or
W-8xx7 CD-ROM:\napdos\isagraf\wincon\english_manu\ “getting_started w8337.pdf”)

W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ whmil3 or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/

If new c-function of Msg_F , Msg_N, ARY_F R and AFY_F_W doesn’t exist in ISaGRAF in your PC,
please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download the “ICP DAS
utilities For ISaGRAF” . Then run “setup.exe” inside it to re-install all new ISaGRAF c-function & 1/O
boards definition to your 1ISaGRAF workbench.
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How to test this demo ?

The following steps is only for using Web HMI as Human-Machine-Interface. If you are using VB 6.0 —
“Demo_5” as HMI , please run it in your PC and only do procedure listed in step 1 (not necessary to
enable “Web HMI”) , step 3 and step 6 .

1. Please plug one 1-8024 in W-8xx7 ’s Slot 2, one 1-8017H in Slot 3. Then connect Ch1l. to Ch.4 voltage
output of 1-8024 to Ch1l. to Ch.4 of 1-8017H. Then power up WinCon, Check “Enable Web HMI”
option as below. For demo purpose, please don’t check “Enable Account Security”

Security Settings

Priority Lowe
| Setting | Web rAhoutI '

User Name

Options
[V Enable Wweb HMI
[} Disable FTP Serveice Priarity Middle
[V Disable Telnet Serveice User Name

Password

Password
To set up advanced security ,

rSettings,, Priority High
User Name

Password

E?.J..j? 10:15 AM E]

2. Copy all files of Web HMI ‘s Demo_13 to WinCon ‘s \CompactFlash\Temp\HTTP\WebHMI\ folder
by ftp utility (For example, run ftp://10.0.0.103 in Internet Explorer)

Web HMI codes resides at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ “whmi_13" folder or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/

Ther are 7 Files plus 2 folder should be copied to WinCon‘s \CompactFlash\Temp\HT TP\WebHM I\

Main.htm , menu.htm , index.htm , login.htm , main.dll , login.dll , whmi_filter.dll
“img” & “msg” folder

3. Download ISaGRAF project “whmi_13” to W-8xx7. (If using Web HMI as HMI, please finish
procedure listed in step 2 first, then do step 3)

The “Whmi_13.pia” can only run in WinCon-8xx7/8xx6. It resides at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/
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4. PC run Internet Explorer (1.E. version shoulde be 5.0 or later version). Enter W-8xx7 IP. If
connecting well, click on “Enter”

3 Login - Microsoft Internet Explorer E ___Lgléj
BRE REE BRO BHSFQ IAD HA® | A

Q%O W@ B[ Ows esmes @3- 9 - )i 3

LD | (133?1_0; b | Bz Em >
riAdobe T~ 2| w2/ |- @ Br2A | ORAME - QATEE - CIfEE - >

-

Wincon - The Web PAC

Please click on Enter to login

Enter |

&% LT T e e Y

5. Then please enter proper “Interval” value. Unit is 0.001 second (1 milli-second). For example, if enter
10, it means to store one record every 10 ms. The Period” is the time period to record. Unit is minute.
Then please click on “Go” to start recording. W-8xx7 will then output different voltage in 1-8024
Ch.1to Ch.4 . If user has finished procedure listed in step 1 —“connect Ch1l. to Ch.4 voltage output to
Chl. to Ch.4 of 1-8017H”, the 1-8017H Ch1. to Ch.4 ‘s voltage input will also change during this
period. And they will be recorded. (As figure below)
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3 Welcome Mxcrosoft Internet Explorer .-.lﬂl,..l

MR SEE KD IONEQD IAD KeE
\'Ot-"u- @ G, e amex @ - LB 3
| B D) () 2 11000104 0pm 41 > Qus e >

Logout I Wmeon Web HMI Demo 13
Reord 4-Cli Voltage in a RAM Space and then save to "'Web_Datal curvel j5 file i Wincon
Then PC can dovmload it and use M.S. Excel to draw a Trend Curve,

[N ote
1. Please dowrdoad ISaGEAF pro ch - "whe_13* to Wincon-8347/8747 or W-8337/8737
2 Please phag -8022 at slot2, 1-B017H at slot 3 and ware 1-8024's voltage output Ch.1to 4 to

+=8017H's Ch1to 4

Operation state Record 1s fuashed ! You may download the record file to your PC now !

Total record mumber 1000 I_f'ecrrk@,u firsshed, you may w.k ot "Download record File" to

Download recore Fie J

Cuzrent record ma

2alue and then chck “Go® to start record 1-8017H's Cho1to Ch4

Please Enter “Interval® and “Pe

Ingerval (10 to 10000) mylh

Penod (1 to 10) nunute

l_l

4
] Hallo, Wakecoon % O Wek EME Sxople | T T e o

During the recording period, the “Current record number” value will count up. If it reaches the value
of “Total record number” , it means recording is finished. Then the ISaGRAF program will store
these records to a RAM file automatically. You can see the progress in “Saving state”. If all done,
please click on “Download record File” to download this record file to your PC.

HBETE-ZTEHEEL x|
T T 2 3 e B T T | i e
b £3: corvel gz
$58Y.  Ticript Script File * 65.6 KB
#FH: 1000103
Ero | &Ee |
N
Stk B R A E T = B e ¢ (BEiSEaZtaEY
g B S s AT e = NFIE-TSEREARR « 35T =
ST e EETE - Btk

6. Then please open this record file - “trend1.js”” on M.S. Excel. Please refer to section 11.3.6 — step (6).
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ISaGRAF project architecture:

= JSaGRAF - WHMI_13 - Programs - |EI|5|

File Make Project Tool: Debuz Oplions Help
B HS2X DEM BXk i RA2s |
Biegin;

Sim_out

|Elegin: ST1 [Structured Text)

Variables :

Name Type Attribute| Description

Gol Boolean | Internl | Set as True to start, addr defined as 21 (Hex. is 15)

Stopl Boolean | Internal | Set as True to stop, addr defined as 22 (Hex. is 16)

TMP Boolean | Internal | Internal use

INIT Boolean | Internal | Initas True

. The 1SaGRAF program will set this value to True to store

Save_filel Boolean | Internal

records to a RAM Disk File

How many chanels in 1-8017H to record ?

MUM_CH Integer | Constant o\ ,c0 4 channels in this demo (Ch.1 to 4)

Filel Integer Internal | File ID
STEP1 Integer Internal | Recording state. 0:No action , 1:recording , 2:finished
Periodl Integer Internal | How long to record ? unit is minute, addr as 3
Intervall Integer Internal | How long to save a record ? unit is ms, addr as 1
How many records in this recording action ? This value is
Total_recordl| Integer Internal | calculated by the 1SaGRAF program automatically. addr
declared as 5
Record _cntl | Integer Internal | Current finished record count. addr declared as 7
i &ii2 Integer Internal | To use in “for” loops

i8017H[0..7] | Integer Input Variable array, Dim as 8. link to 1-8017H ‘s Ch1 to Ch. 8

Variable array, Dim declared as 8.
Volt1[0..7] REAL Internal The voltage value converted from “i8017H[0..7]”

Variable array, Dim declared as 4. link to 1-8024 ‘s Ch1l to

18024]0..3] Integer Output Ch. 4

Current saving record amount in the RAM disk File, addr

Save_cntl Integer Internal declared as 9

TMP_v Integer Internal | Internal use

Tl Timer Internal | For counting time

T1 next Timer Internal | The time to get and save next record
T1 Interval Timer Internal | The interval time between two record

File name, Lenis 64, initas \Web_Datal\curvel.js

Web HMI support only RAM Disk File in \Web_Datal\, If
File_namel Message | Internal | the file is in CompactFlash File, Web HMI support only in
\CompactFlash\Temp\HTTP\Data\ (Please refer to Chapter
11.2 - Whmi_08 demo)

Operation state message, Len is 255, init as “No Action

Msgl Message | Internal now”, addr as 41 (Hex. is 29)

Strl Message | Intenal | Lenis 255, internal use
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ST program — Sim_out

(* Output 1-8024 ‘s Chl to Ch4 as different voltage curve *)

(* 2*Pi*T1/60000 = T1*1.047197E-4 *)
(* 2*Pi*T1/120000=T1* 5.235985E-5 *)

i8024[0] := ANA( sin( REAL(T1) * 1.047197E-4)* 3276.8 ) ;
i8024[1] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 3276.8 ) ;
i8024[2] := ANA( sin( REAL(T1) * 1.047197E-4) * 6553.6 ) :
i8024[3] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 6553.6 ) ;

(* W-8xx7 can have max. speed of 100Hz to record data ( minimum sample interval is 10 ms) *)

(* This example assume max. 8-Ch. , so 1 second will record 100 x 8 REAL value *)

(* 1 minute will record 100 x 8 x 60 = 48,000 REAL value *)

(* If period is set as 10 minute, we need 48,000 x 10 = 480,000 REAL value memory = 480,000 x 4 =
1,920,000 bytes *)

if INIT then
INIT := False ;

(* Allocate 500,000 integer (or 32-bit REAL) space to store records up to 10 minutes. total 500,000 x 4
= 2,000,000 bytes , W-8xx7 support only No.1 Arcreate( ) up to 3,000,000 integer space, that is
12,000,000 bytes . The first parameter in ARcreate( ) should be 1, it doesn't support 1st parameter as 0, 2,
3,...,15 %

(* Arcreate( ) can be called only once in the ISSGRAF program *)

TMP_v := ARcreate(1, 500000) ;

if TMP_v<>1 then

Msgl := "Parameter error or can not allocate memory by ARcreate( ) function!” ;
end if ;

TMP := PLC_mode(-1) ; (* Set W-8xx7 ISaGRAF driver running at fatest mode *)
end_if ;

(* If stop command is gived *)

if Stopl then
Stopl = False ;
STEP1:=0; (* 0:no action *)
TStop(T1) ; (*stop T1*)
T1:=T#0s;
Msgl :="User stop recording !" ;
save cntl :=0;

end_if ;
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(* If start command is gived *)
if Gol then

Gol = False ;

(* STEP1: 0: no action, 1: recording , 2: recond finished *)
if STEP1=1 then

(* It is still recording now *)
Msgl := "It is still recording now ... Please wait' ;

else

(* Check interval valid or not *)
(* we assume 10 to 10000 ms is valid in this example *)
(* If your average PLC scan time is larger, for example, near 10 ms,
Please use Interval larger than 10 ms. Or the record time won't be correct *)
if (Intervall < 10) or (Intervall > 10000) then
Msgl :="Wrong Interval value, it should be in 10 to 10000 milli-second !’

(* Check period valid or not *)
(* we assume 1 to 10 minute is valid in this example *)
elsif ( Periodl < 1) or (Periodl >10) then
Msgl := "Wrong Period value, it should be in 1 to 10 minute !" ;

else
(* parameter is correct, start recording *)

total_recordl := (Periodl * 60000) / Intervall ; (* calculate total record number *)
record_cntl :=0; (* reset current record count as 0 *)

STEP1:=1; (*setstepas l:recording *)

Msgl := 'Recording now ... Please wait" ;

(* start ticking T1 from 0 second *)
T1:=T#0s;
T1_Interval := TMR(Intervall) ;
T1 next:=T1+T1 Interval;
TStart(T1) ; (* ticking now *)
save cntl :=0;
end_if;
end_if;

end_if ;
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(* in reconrding state *)
if STEP1=1 then

(* store one record *)
if TL>=T1 next then

(* Re-calculate next T1 *)
T1 next:=T1 next+ T1 Interval;

(* T1 will be overflow after T#23h59m59s999ms, so reset it at T#20h *)
if T1>=T#20h then

T1:=T#0s;

T1 next:=T1+T1 Interval;
end_if ;

(* record data *)
for ii := 0 to NUM_CH-1 do
Voltl[ii] := Real(i8017H[ii]) * 0.000305176 ; (* convert to voltage *)

(* using Real_int(') to map REAL value to become integer value & then store it by ARwrite() *)
TMP_v := ARwrite(1, NUM_CH * record_cntl + ii, Real_int(Voltl[ii]) ) ;

(* check if ARwrite( ) correct *)

if TMP_v<>1 then
Msgl := "Can not operate ARwrite() !" ;
STEP1:=0; (* 0:no action *)
TStop(T1) ; (*stopT1l*)
T1:=T#0s;

end _if ;

end_for ;

(* Check if record number reach the end *)
record_cntl :=record_cntl+1; (* current record count plus 1 *)
if (record_cntl >=total_recordl) then

(* record is finished, prepare to save records to a RAM disk file in serval separate PLC scans *)
STEP1:=0; (*setstep as 0 at the beginning of saving *)
Tstop(T1) ;
T1 := T#O0s ;

(* Create a new file *)
Filel := F_creat(File_namel) ;
if Filel=0 then
(* Can not create file *)
Msgl :="Create File * + 'File_nam1 Error !!!" ;
else
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(* Because saving lots of data to file take lots of PLC scan time , we are not going to
save all data in a single PLC scan. We will save it in serval separate PLC scans *)

Msgl := " Please wait ... Saving data to file : * + File_namel +"...";
save_filel :=True ; (* setas True to start saving RAM disk file *)
save_cntl:=0; (*from O to total _recordl-1 *)

end_if ;

end_if ;
end_if ;
end_if ;

(* Because saving lots of data to file take lots of PLC scan time , we are not going to
save all data in a single PLC scan. We will save it in serval separate PLC scans *)

(* save records to a RAM disk file in serval separate PLC scans *)
if save filel then

for ii2:=0 to50 do  (* we limit one PLC scan can save max. 50 records *)
if save _cntl < total_recordl then

strl:="; (*initstrl as empty string *)
for ii := 0 to NUM_CH-1 do

(* delimiter is <TAB> character *)
strl :=strl + Rea_Str2( Int_real(ARread(1, NUM_CH * save_cntl +ii)), 3 ) + '$09" ;

end_for ;

strl :=strl + '$0D$0A" ; (* add <CR> <LF> at the end of each row *)
TMP = F_writ_s(Filel, strl) ;

save cntl :=save cntl +1;

else

(* saving is finished *)

save filel := False ;

TMP := F_close(Filel) ;  (* Close file *)

STEP1:=2; (* 2: recond finished *)

Msgl :="Record is finished ! You may download the record file to your PC now !" ;

end_if;
end_for ;
end_if;
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11.4: Frequently Asked Questions

FAQ (ISaGRAF Ver.3 FAQ: Questions/Descriptions/Demo programs)
http://www.icpdas.com/fag/isagraf.htm

www.icpdass.com > FAQ > Software > ISaGRAF Ver.3 (English)

FAQ Table:
No. English ISaGRAF Ver.3 FAQ
1 Q: How to get counter value built in 1-7000 & 1-87xxx remote /0O modules?
2 Q: How to search 1/0 boards and declare variables automatically for 1-8xx7 controllers?
3 Q: How to build a HMI screen by using ISaGRAF?
4 Q: Can I create my own functions inside ISSGRAF?
5 Q: Can I use more than 32 1/0 in my ISaGRAF project if I don’t have ISaGRAF-256 or

ISaGRAF-L?

Q: Can I use 1SaGRAF controller (1-8417/8817/8437/8837, 1-7188EG/XG) as a Modbus

6 Master controller to gather data from other Modbus devices?

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

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

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

10 Q:1 Wgnt to emgil my _ISaGRAF program to someone. How can | archive one ISaGRAF
project to a single file?

11 Q: How can | implement motion control in 1-8417/8817/8437/8837?

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

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

14 Q: Can I use 8K Parallel D/I board to get counter Input up to 500Hz? How ?

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

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

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

18 Q: Does the IS_aG RAF-256 software have I/O Tag limitation? Why not using “ISaGRAF-L”
Large version?

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

20 Q: How to search a variable name in an 1ISaGRAF project?

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

29 Q: Ho_vv to use Proface HMI (Touch panel) to link to 1-7188EG/XG, 1-8xx7 and
WinCon-8x37?

23 Q: How to reduce ISaGRAF code size? How to directly Read / Write ISSGRAF variables by

using Network address?
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http://www.icpdas.com/faq/isagraf.htm
http://www.icpdass.com/
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq001.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq001.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq002.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq002.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq003.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq003.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq004.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq004.pdf
http://www.icpdas.com/faq/isagraf/005.htm
http://www.icpdas.com/faq/isagraf/005.htm
http://www.icpdas.com/faq/isagraf/005.htm
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq006.pdf
http://ftp.icpdas.com.tw/pub/cd/wincon_isagraf/napdos/isagraf/wincon/english_manu/faq006.pdf
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No. English 1ISaGRAF Ver.3 FAQ
24 Q: How to scale Analog Input and Output of 4 to 20 mA to my engineering format? How to
scale Analog Input and Output of 0 to 10 V to my engineering format?
25 Q: How to detect controller Fault?
26 Q: New ISaGRAF retained variable is better than old one.
27 Q: How to link to Modbus ASCII Slave device?
28 Q: How to use multi-port Modbus Master in the WinCon-8037/8337/8737 &
WinCon-8036/8336/8736?
Q: How to send/receive message from 1ISaGRAF PAC to remote PCs or Controllers via
29 N
Ethernet UDP communication?
30 Q: Setting special “range” parameter of temperature input board to get clear “Degree
Celsius” or “Degree Fahrenheit” input value. For ex, “1535” means 15.35 degree.
Q: Setting a special “ADR_” parameter of remote I-7000 & 1-87K temperature input module
31 to get clear “Degree Celsius” or “Degree Fahrenheit” input value. For ex, “8754” means
87.54 degree.
32 Q: How to access to ISaGRAF variables as array? (A demo program of sending string to
COM2 or COM3 when alarm 1 to 8 happens)
33 Q: Setting up more Modbus RTU Slave ports in WinCon 1SaGRAF PACs.
34 Q: Compiling error result in different ISSGRAF version?
35 Q: Slow down ISaGRAF driver speed to work better with InduSoft software in
W-8036/8336/8736 & W-8046/8346/87467
36 Q: Redundancy Solution in WinCon-8xx7.
37 Q: 1-7188EG/XG support remotely downloads via Modem Link.
38 Q: Setting I-7188EG/XG's COM3 as Modbus RTU Slave port.
39 Q: 1SaGRAF version 3.4 & 3.5 now supporting "Variable Array" !!!
40 Q: Setting 1-8437/1-8837/1-8437-80/1-8837-80's COM3 as Modbus RTU Slave port.
41 Q: How to connect PC / HMI to a Redundancy system with a single IP address?
42 Q: How to use WinCon connecting to Ethernet 1/0? The 1/O scan rate is about 30 to 40 msec
for 3000 to 6000 1/O channels.
43 Q: How to setup WinCon-8xx7 as TCP/IP Client to communicate to PC or other TCP/IP
Server device? Or WinCon automatically report data to PC via TCP/IP?
44 Q: WinCon-8xx7/8xx6 automatically report data to PC/InduSoft or PC/HMI?
45 Q: ISaGRAF controllers display message to EKAN Modview LED.
46 Q: How to Write 16-bits to Modbus RTU devices by Mobus function call No. 6?
47 Q: How to Read or Write Floating Point value to Modbus RTU Slave device?
48 Q: How to use WinCon-8xx7 / 8xx6 to control FRnet 1/0O?
Q: Setting a special “CODE_” parameter of “MBUS R” & "MBUS_ R1” to get a clear
49 “Degree Celsius” or “Degree Fahrenheit” input value of M-7000 temperature module.
For ex, “3012” means 30.12 degree.
50 Q: How to connect an ISaGRAF controller to M-7000 Remote 1/0?
51 Q: VB.net 2005 Demo program using Modbus TCP/IP protocol to control ISaSGRAF PACs
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English 1ISaGRAF Ver.3 FAQ

52 Q: VB 6.0 Demo program using Modbus TCP/IP protocol to control ISaGRAF PACs.
53 Q: Performance Comparison Table of ISSGRAF PACs.
54 Q: IPAC-8xx7 and nPAC-7186EG support Data Logger function.
Q: How to connect 1-7018z to get 6 channels of 4 to 20 mA Input and 4 channles of
55 Thermo-couple temperature Input? And also display the value on PC by VB 6.0
program?
56 Q: How to do periodic operation in ISaGRAF PACs?
Q: How to record I-8017H’s Ch.1 to Ch.4 voltage Input in a user allocated RAM memory in
57 the WinCon-8xx7? The sampling time is one record every 0.01 second. The record
period is 1 to 10 minutes. Then PC can download this record and display it as a trend
curve diagram by M.S. Excel.
Q: How to record 1-8017H’s Ch.1 to Ch.4 voltage input in S256 / 512 in 1-8437-80 or
58 [-8837-80? The sampling time is one record every 0.05 second. The record period is 1 to
10 minutes. Then PC can download this record and display it as a trend curve diagram by
M.S. Excel.
59 Q: Some skill to operate RS-232/422/485 serial COM Port by COM functions
60 Q: How to read / write file data in WinCon?
Q: How to connect RS-485 Remote I-7000 and 1-87K /O modules in 1-8xx7, I-7188EG/XG
61 and WinCon-8xx7 PAC? How to program RS-485 remote I-7017RC, 1-87017RC and
[-7018Z7?
62 Q: How to setup a redundant system with Ethernet 1/O?
Q: Why my RS-485 remote I-7000 and 1-87K Output module's host watchdog function
63 doesn't work to reset its output channels to safe output value while the RS-485
communication cable is broken?
65 Q: ICP DAS release Stable and Cost-effective Data Acquisition Auto-Report System.
(VC++ 6.0, VB 6.0 and 1SaGRAF demo program are available)
66 Q: How to process the Integer or Real value coming from the RS-232 / RS-485 device? Like
the device of Bar-Code reader or RS-232 weight meter.
67 Q: How to send email with one attached file by WinCon-8xx7 or iPAC-8447 / 8847 or
uPAC-7186EG?
68 Q: Why the W-8xx7 or I-8xx7 or I-7188EG/XG always reset? How to fix it?
69 Q: Why my PC can not run “ftp” to connect W-8347 or W-8747?
70 Q: How to do Time Synchronization and record state of many ISaGRAF PACs?
71 Q: Application: Record 10-Ch. temperature value into a file in W-8xx7 every minute. When
24 hour recording is finished, send this record file by email every day.
Q: Application sample: Record Voltage / Current input by W-8xx7 every 20 ms for 1 to 10
72 . . : )
minutes. Then send this record file by email.
73 Q: Why does the 1-7017 or 1-87017's Current Input reading value become double or
incorrect?
74 Q: How to use ISaGRAF new Retain Variable? What is its advantage?
75 Q: Why my ISaGRAF project can not connect Modbus Slave device correctly?
7 Q: Application sample: Record Voltage / Current input by uPAC-7186EG every second for
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No. English 1ISaGRAF Ver.3 FAQ
1 to 10 minutes. Then send this record file by email.
80 Q: Application: Record 10-Ch. temperature value into a file in uPAC-7186EG every
minute. When 24 hour recording is finished, send this record file by email every day.
81 Q: How to measure +/-150VDC in ISaGRAF controllers plus the 1-87017W-A5 1/O card?
82 Q: An easy way to program the fast FRnet remote 1/0 modules.
83 Q: How to set 1-8x37, 1-8x37-80, I-7188EG and uPAC-7186EG's TCP recycling time?
84 Q: Application: A Cost Effective and Hot-Swap Redundancy System by uPAC-7186EG or
1-8437-80 plus RU-87P4/8.
86 Q: The WinCon-8347 /8747 , uPAC-7186EG and iP-8447 / 8847 connecting one or several
[-7530 to link many CAN or CANopen devices and sensors.
87 Q: What does it mean and how to fix it when the 7-segment LED shows error messages of
Err00, Err02, Err03, Err90 or E.0001 after booting the PAC?
Q: Function Modifications: The W-8347/8747, uPAC-7186EG, 1-8x37-80, 1-8xx7 and
88 I-7188EG/XG with S256/512 and X607/608 no longer support old retain method, please
change to use the better new retain method to retain variables.
089  |Q: Why my uPAC-7186EG unable to renew the driver and 1ISaGRAF application?
090 |Q: How to use I-7017Z module in ISaGRAF PAC?
091 Q: How to use ISaGRAF PAC plus 1-87089-the VW sensor Master card to measure the
Vibration Wire frequency to calculate the stress of constructions?
092 Q: Setting uPAC-7186EG’s and I-7188EG/XG's COM3 or COM2 as Modbus RTU Slave
port.
093  |Q: New Hot-Swap and Redundant solution for the WinCon-8347 / 8747.
094  |Q: How to update the WinCon-8347/8747's OS?
095 Q: The WinCon-8xx7 supports Max. 32 Modbus TCP/IP connections since Its Driver
version 4.03.
Q: Release two C-Function-Blocks to read max. 24 Words or 384 Bits from Modbus RTU /
096 X
ASCII devices.
097 Q: How to modify the IP, NET-ID and Modbus RTU Slave port setting of the W-8347 /
8747 by an USB pen drive (without Mouse and VGA)?
098 |Q: Application: Link Serial COM Port to the Modbus RTU device by COM functions .
Q: How to get an average value of a Real or Integer variable which is samlped every fixed
099 . :
interval (or sampled in every PLC scan ) ?
100  |Q: How to use 1-8084W (4 / 8 — Ch. Counter or 8-Ch. frequency) ?
Q: How to read max. 120 Words or max. 60 Long-Integers or max. 60 Real value from
101 Modbus RTU / ASCII devices by using MBUS_XR or MBUS_XR1 function block (for
WP-8xx7 / 8xx6 and VP-25W7/23W7/25W6/23W6 and WinCon-8xx7 / 8xx6 only) ?
102  |Q: Why PC can not connect the WP-8xx7 or VP-25W7/23W7 's FTP server ?
103  |Q: Using RS-232 Or USB Touch Monitor With WinPAC.
104  |Q: Why my PC running 1SaGRAF can not connect the ISaSGRAF PAC correctly ?
105 Q: Program The 8-Channel PWM Output Board : 1-8088W In WP-8xx7, VP-25W7/23W7

And iP-8xx7 PAC.
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No.

English 1ISaGRAF Ver.3 FAQ

Q: How to display the frequency trend curve by running 1ISaGRAF and C# .net 2008

106 program in the WinPAC-8xx7 plus 1-8084W?

107 Q: How to do auto-time-synchronization and measure the local Longitude and Latitude by
using the 1-87211W GPS 1/0O module in ISaGRAF PAC ?

108 Q: How to display the temperature trend curve by running ISaGRAF and C# .net 2008
program in the WinPAC-8xx7 plus 1-87018z?

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

110 |Q: ZigBee Wireless Application: How to control remote 1/0 and acquire data?

111  |Q: How to use the GTM-201-RS-232 to send a short message in user's local language ?

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

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

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

115 Q: Working eLogger HMI with ISaGRAF SoftLogic in the WP-8xx7, VP-2xW7 and
XP-8xx7-CE6 PAC. (the document version is 1.03 released on Jul.15,2010)

116 Q: How to enable the second to fifth Modbus RTU slave port of the WP-8xx7 and
VP-2xW7 without modifying the ISaGRAF project ?

117 Q: How to install the ISaGRAF Ver. 3 on Windows Vista or Windows 7?

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

119 Q: How to implement the communication redundancy between the central control station
and the local stations?

120 Q: How to calculate the moving average value of a variable by c-functions "Aver_N" or
"Aver_F"?

121 Q: How to install or remove the ISaGRAF development platform properly?

122 Q: How To Solve The USB-Freeze Problem Of The W-8x4x ? How To Update The
W-8x4x 's OS Image ?

123 Q: How to move the InduSoft picture faster in the W-8xx6 / WP-8xx6 / VP-25W6 /
XP-8xx6-CE6 ?

124 Q: A Web HMI Example for ISaGRAF Professional XPAC XP-8xx7-CE6-PRO — by
FrontPage .

195 Q: XP-8xx7-CE6 And iDCS-8000 (Or ET-7000 Or Modbus TCP Slave device) Redundant
System.

126 Q: How to use the WP-8847 to connect ET-7018Z and ET-7044D and develop the HMI
program by InduSoft, VS2008 C# and VB.NET ?

198 Q: How to use The ISaGRAF PAC plus I-87113DW - the master card of the Carlson Strain
Gauage Inputs ?

129 Q: How To Connect The ICP DAS Power Meter — PM-2133 and PM-2134 By The
ISaGRAF PAC ?

130 Q: How to automatically synchronize the time of WP-8x47/VVP-23W?7 over a network ?

131 Q: Soft-GRAF : Create A Colorful HMI in The XP-8xx7-CE6 and WP-8xx7 and VP-2xW7

PAC (paper version: 1.3) .
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No. English 1ISaGRAF Ver.3 FAQ
132 Q: Motion Control - Using 1-8094F/8092F/8094
133 Q: How to send and receive UDP / TCP data ?
134 Q: How to reset the ISaGRAF driver or reset the whole controller by software ?
Q: How to program ISaGRAF PAC to support SQL Client to write data to (or read data
135 !
from) Microsoft SQL server ?
136 Q: HART Solution : ISaGRAF PAC plus 1-87H17W
137 Q: How to connect to remote server and send network package via GPRS with uPAC-5000
series controller?
138 Q: How to program an XP-8xx7-CEG6 redundant system (with 1-87K8 expansion base or
Modbus I/O or other 1/O) ?
139 Q: How to install/use 1ISaGRAF 3.55 Demo Version and its limitations
Q: How to communicate between InduSoft local HMI and ISaGRAF PACs via Modbus
140
TCP protocol?
141 Q: 1P-8xx7/uPAC-7186EG/I-8xx7/1-8xx7-80 provide the Flash memory write protect
feature
142 Q: How to protect your ISaGRAF program from used by the unauthorized people?
Q: How to Make “ISaGRAF WinCE PAC” to Connect to the Internet and Send Data by
143 :
GPRS Dial-up?
144 Q: A new function block “Mbus12w” to write max. 12 words to Modbus salve devices.
146 Q: Soft-GRAF Studio : Create a Colorful HMI in the XP-8xx7-CE6 & WP-8xx7 &
VP-2xW7 PAC
147 Q: How to use the VPD-130 to read the uPAC-7186EG’s system date and time via RS-485?
149 Q: How to make the ISSGRAF WiInCE PAC play a sound ?
150 Q: ISaGRAF Tutorial Video .
151 | Q: How to use FTP Client to upload log files to remote FTP Server on PC?
152 Q: How to control the IR module, IR-210/IR-712, with the ISaGRAF PACs?
153 Q: How to use the ISaGRAF PAC to communicate with a far away Modbus TCP server or
a ftp server by the 3G or 2G wireless GPRS ?
155 Q: How to save the value of ISaGRAF variables to the Flash memory or Micro_SD

memory in the WP-5xx7, XP-8xx7-CE6, WP-8xx7 and VP-25W7 / VP-23W7 PAC ?
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Chapter 12. Sending Email

WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7, VP-23W7, WinCon-8xx7,
UPAC-7186EG, uPAC-5xx7 and iPAC-8447/8847 can send email via its Ethernet port since its
following ISaGRAF driver version.

WP-8xX7/WP-5xX7: since it is released
XP-8xx7-CE6/ XP-8xx7-Atom-CE6: since it is released
VP-25W7, VP-23W7: since it is released
WinCon-8xx7/8xx6: 3.42

IPAC-8447 | 8847 : since it is released
MPAC-7186EG: since it is released

These controllers must reside at a local network which can connect to the Internet, or sending email is not
possible.

For sending Email or TCP, UDP data via 2G / 3G wireless communiction, please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-143 to setup the wireless devices.

New released ISaGRAF driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
Demo program: www.icpdas.com — FAQ — Software — ISaGRAF — 067, 071, 072, 076 and 077
or
Wdemo_62 , Wdemo_63, Wdmo_63a, Wdmo_65a, Wdmo_65b, demo_74a and demo_75a
or http://www.icpdas.com/fag/isagraf.htm

Controller can send email without or with one attach file

-7~ Gateway server
Ig; J in ISP company

Local LAN =9
i-7000 110 ’

Wincon-8xx7 .
(or iPAC-8477/8777, uPAC-7186EG) 187K IO
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Features:

1. The sending Email can contain one attached file or without any attached file. The attached file format
can be text or binary or any file format. The approximate max. file size is listed as the following.

WP-8xx7,WP-5xx7, VP-25W7: 2 MB
XP-8xx7-CE6, XP-8xx7-Atom-CE®6: 2 MB
WinCon-8xx7: 2 MB
IPAC-8447 | 8847T: 488KB
HPAC-7186EG + X607: 112KB
UPAC-7186EG + X608: 488KB

2. Email Title can be max. 128 bytes. Email content can be max. 510 bytes. Local language word can be
used (English, Chinese, any language character which computer can use).

3. One email can send to 10 receivers at one sending.
4. Each email can be assigned as High , Low or Normal priority.
5. Please assign at least one Mail server IP in the ISaGRAF program. Or for safety, assign two Mail

servers IP. Then if one Mail server is out of service, the controller will send this email by the
other Mail server.

(3]

. If controller model is WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CES6, iP-8xx7 or W-8x47
(dual LAN) and both LAN ports are enabled, the controller will automatically switch to the other
Ethernet port to send email if one is broken or damaged.

\‘

. If the sending email has one file attached, this file must be stored or copied to the correct file path
before it is sent.

WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7:
WinCon-8xx7:
file should be stored in the path of ‘\Email_ETH\’ , for ex, the \Email _ETH\AL.txt’.

For your reference usage:
(To copy the file into the path \Email_ETH\")
TMP:=F_copy(‘Micro_SD\B9.jpg’, ‘\Email_ETH\ B9.jpg) ;
(After sending the email, you can delete the file)
TMP:=F_delete(‘\Email_ETH\ B9.jpg’) ;
IPAC-8447 /8847 & WPAC-7186EG, pPAC-5xx7:

file should be stored in the battery backup memory by the “S_xxx” functions, like the
“s_fl_ini”, “s_fl_avl”,“s m_r”, ... (please refer to section 10.3 and appendix A.4)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 12-2



Please make sure if your ISaGRAF software in PC has installed the ISaGRAF c-function of “Mail snd”,
“Mail_set” and “R_mb_adr”. If not installed, please visit http://www.icpdas.com/fag/isagraf.htm —
FAQ-067, 076 to download the Demo program. Then restore “Mail snd.uia”, “Mail_set.uia” and
“R_mb_adr.uia” to your ISaGRAF in PC by below steps.

[BIS&GRLF - Project Management =10l x|
File Edit Project | Tools Options Help

| ] Archive r | 3 Widemo | 2. |

mm wdemo_ 45 IR 019F (set as T/C K-type input) (MBRTU = |

g wdemo_46 &0 (MBRTU format, baud=S600)

wP_cema” (WWW.icpdass.mm-F.&Q-E—'
. . . . .

Import IL program

Eﬂtflf’ﬂ"': «* ISaGRAF - Libraries (ol
utnor . . .
Date of ci File Edit Toolz Optong Help
Version n |Cfunc:tiu:uns I [ i | o | = |
Descripti Pio configurstions to “
IO complex equipments B,
2 board .
Fun;?;nz Analog Input signal from 4 - 20 mA to User's
dFLnction blocks tring Yalue ['Real' format].
3 functions - -
] NI Archive - C functions x|
{Conversion functions
7 — or to be Wworkbench Archive
2 I5aGRAF - Libraries ad_ 20 ta = m_s_dir - Backup |
File Edit | Tools Options Help aray_r 1 [|m_z_mode
array_w m_s_nc
|Cfun|:1i-:|n: | am fr M5 SEry Restare
Stendaed note format ary_f_w m_z_ar
g - am_n_r ri_zhadn Close | i
anay_w  bput il | i SR |
. . ut 51 _ L
ary i WIN32 integration  * Ep["FlE any_wr rn_stpx Help
— - - any_w_w
ary_f_w bod v
ary_n_r For example, Convert I |binZeng | EEIESE R
ary_n_w 1100 psi. or to become [ |bit_wd mbuz_en \
ars nir clzample > [mi_boo ~ | Iv Compress
oy
—Archive location
CACHUNYWEREP\CO-ROMASAGRAFARK,
S

To send email correctly, please set proper Gateway IP in the controller’s Ethernet port setting. Please
type command “ipconfig” in a PC ‘s command prompt window at the same local network to get the
Gateway IP setting as below. (Here is 10.0.0.254)
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Y ] A

C:\Documents and Settings\ﬂdministratnr i
Mindows IP Configuration
Ethernet adapter Ezﬁﬁi§$§=

Connection—specific DNS Suffix : bhanchiao.icpdas.com

IP Address. . . . . . . . . . . . = i8.8.8.91

Subnet Mask . . . . . . . . . . . = 25LCOGRL2LL.A

Default Gateway . . . . - . . . . € i8.8.8_254
C:»Documents and Settings™Administrator>

Then please fill-in this Gateway IP address to your controller’s Ethernet port setting (If controller model
is W-8347/8747, you can enable two Ethernet ports, then you need to fill-in both with the same Gateway

IP)

WinCon-8xx7 / 8xx6:

IP Address IName Servers |

'SACR DM9000 Fast Ethernet Adapter® Settings

&n IP address can be
automatically assigned to this
cormputer, If your network
does not autormatically assign
IP addresses, ask your network
adrministrator for an address,
ahd then type it in the space
proviced.

() Obtain an IP address via DHCP

@ Specify an IP address:
IP Address: [10. 0

. 0 .103 |
|255.255.255. 0 |
Default Gateway:( [10. 0 . 0 254] |

Subret Mask:

Then run WinCon Utility — Save and Reboot to store the IP setting. It will automatically re-boot once.

WwinCon Utility 1 for W-8X4X [Ver 2.1.3.0]

Save Registry | System Canfig | Auto-execute | Version Update | Comn | About Wincon Utiity 1 | Testing |

L
'\ t“,‘,\'

TG

Resolution @ 640 x 430
16

G40 x 430 |:|

1< I_I

P
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after system reboot,

: Save and Reboot

-,

Change all settings to factory default settings
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IPAC-8447 /8847 & pPAC-7186EG & UPAC-5xXT7 :

Please run “7188xw.exe” in the PC and give command for ex, “gateway 10.0.0.254” if the
gateway IP is 10.0.0.254. (Please refer to ISSGRAF User’s Manual - appendix B)

The PC ‘s command prompt windows can also request the Mail server‘s IP address (We need it in the
ISaGRAF program). For example, to request IP of msa.hinet.net , please type command TraceRT
msa.hinet.net as below (Here is 168.95.4.211)

ol x|
C:“Documents and Settings“Administrator> TraceRT msa.hinet.net ;J
Tracing route to mza._hinet_net [168.95.4_2111

over a maximum of 38 hops: =

<1 ms <1 ms {1 ms 18.8.68.254

1 ms 1 ms 1 ms 61-218-42-1 _HINET-IP.hinet.net [61.218.42.11

28 ms 29 ms 63 ms 18.218_42_254

27 ms 27 m= 27 mz tp—s2-corb _router_hinet_net [168.95_82_2861

28 ms 28 ms 27 ms 220-128-2-234 HINET-IP.hinet.net [228.128.2.2341]

LA f Lo DD =

[=a]

27 ms 27 ms 27 ms 220-128-2-225 HINET-IP.hinet.net [229.128.2.225%]

7 36 ms 184 ms 134 mz msa.hinet.net( [168.95.4.2111

Email demo download from www.icpdas.com > FAQ > Software > ISaGRAF > 067, 076 has three
example programs.

“Wdemo 62.pia” is the demo without attached file.
“Wdemo_63.pia” is the demo with one attached file

(For W-8xx7,WP-8xx7, WP-5xx7, VP-25W7, XP-8xx7-CE6, XP-8xx7-Atom-CES®).
“Wdmo_63a.pia” is the demo with one attached file

(For pPAC-7186EG, HPAC-5xx7 and iPAC-8447/8847) .

Please modify at least the below setting in the demo program to your own setting .

TMP := MAIL_SET( 1, 'chun@icpdas.com") ; (* Receiver 1. please modify it *)
TMP := MAIL_SET( 100, 'go_mao@hotmail.com') ; (* Sender. please modify it *)
TMP := MAIL_SET(101, '168.95.4.211") ; (* Mail server 1°s IP, please modify it *)

(* Some of the Mail Server required to login before sending mail, so the user need to set these two
commands below. If Mail Serverl and Server2 no need to login, please do not set these commands.
*)

TMP := MAIL_SET(104, 'MY_ACCOUNT") (The account has been registered on Mail Server)
TMP := MAIL_SET(104, 'MY_PASSWORD') (The password has been registered on Mail Server)
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Then re-compile it and then download it to the controller to run. The below windows will show up.
Please set “to_send” as TRUE to trigger to send one email. Few seconds later, value of “Email_state”
will be 21 or 22 if succeed. However value of “Email_state” will be less than 0 if failed. When
“Email progress” reach value of 100, it means the email data is 100% sent.

3 _1SaGRAF - WDEMO_62:LIST1 - List of variables - ol x|

File Edit Options Help

DB&| = M| q

Camment

magl Remember to assign the Gateweay IP o contraller
EmAIL_state 21 O =leep, 1:Busy 2:zerver! | 22 server? succeed, =0 Error
EMAIL_progress 100 progress; Mo action, 1 - 1:connecting |, 11 100 percent
Year] 2007

orith 7

D 4
WeekDay ]

Hiowr 13

hirtet 20

Seconc] 34

mail_subject Testing Email Mo, =1 Etnail zubject. Max. 128 character. (Can be local language)
mail_datal 20075704 132027 F0DF0AThiz message is Email datal Max. 255 character. (Can be local language)
mail_dataz [Mare message ...) Etnail data2 Max. 255 character. (Can be local language)
ThiP 1 return value of Mail_sndd 1 . 1 Ok =0 error

o_send FalL=E Set as TRLUE to trigger to send an email

Etnail_Priority K] 1: High |, 3: Marmal |, 5: Lowe

=end of list=
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Below is the description of the three ISSGRAF functions for sending email.

MAIL_Set(CMD_, MSG_)

Parameters:
CMD_ Integer Can be the following value.
1: Set receiver 1, for example, TMP := Mail_set( 1, 'chun_tsai@icpdas.com’) ;

Max. receiver length can not exceeds 48 characters.
2 t010: Setreceiver 2 to 10 if they exist.

100 : Set the sender , for ex, TMP := Mail_set( 100 , 'senderl@icpdas.com') ;
Max. sender length can not exceeds 48 characters.

101 : Set the mail server 1's IP address , for ex, TMP := Mail_set( 101 , '168.95.4.211") ;
102 : Set the mail server 2's IP address if it exist.
103: a new TCP port No. for sending email. (Default is 25 “SMTP protocol” )

Fxxkxkx Since the following ISaGRAF driver version support CMD_104, 105 and 106 *******

UPAC-7186EG: (1SaGRAF driver Ver. 1.14 or later)
UPAC-5xx7: (Since it is released)
iP-8XX7: (1SaGRAF driver Ver. 1.10 or later)
WP-8xX7/8xx6: (ISaGRAF driver Ver. 1.37 or later)
WP-5xX7/5xX6: (Since it is released)

VP-25W7/23W7/25W6/23W6: (ISaGRAF driver Ver. 1.29 or later)
XP-8xx7-CE6/ XP-8xx6-CE6: (ISaGRAF driver Ver. 1.17 or later)
XP-8xx7-Atom-CE6/ XP-8xx6-Atom-CE6: (Since it is released)

104 : Set the user_account for the Mail Server which required to login before sending mail.
For example, TMP := Mail_set(104, 'my_account’)

105 : Set the user_password for the Mail Server which required to login before sending mail.
For example, TMP := Mail_set(105, 'my_password')

If Mail Serverl and Server2 no need to login, please do not set CMD_104, 105.

106 : Set “Timeout”, unit is second, the value can be 30 ~ 180, the default value for the
driver version listed above is 60 second, the old version is 20 second.

MSG_ Message the related message setting according to the 1st parameter - CMD _
Return:

Q_ Boolean True: Ok.
False : the related setting is not correct or the "CMD_" value is not correct.
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MAIL_snd( Start_, Num_, Subject_, Prio_, Datal , Data2_, Attach_)

Parameters:
Start_  Integer Starting receiver No. Can be 1 through 10.
Num Integer Number of receivers. Can be 1 through 10.

Subject_ Message  Subject of the email. Max. length is 128 characters. For ex, 'Alarm of plant 1'
Prio_ Integer Set Email Priority symbol.
Value can be 1:High, 3:Normal,5: Low ; default setting is 3.
Datal  Message The email data 1 (Max. 255 characters).
For ex, 'Pressure 1 is too high. Please check itsoon! ..."
Data2_  Message The email data 2 (Max. 255 characters).
More message behind the "Datal_". For ex, 'More message ...'
Attach_  Message The attached file name or file ID if it exists. (It depends on controller)
Please give " (empty messge) if no attached file used.

WP-8xx7, WP-5xx7 & W-8xXT7:
The file name can be Max. 64 characters and it must store in the
\Email_ETH\ folder . For ex, \Email_ETH\AL.txt'

UPAC-7186EG : The file must store in the X-607, X-608 memory.
IPAC-8447/8847 :  The file must store in the built-in battery SRAM in the backplane.

the valid value is “1’, ‘2, ..., ‘8’ . the number is the file ID No. set by the “S_FL_AVL” function.
(refer to section 10.3 or appendix A.4)

The max. attached file size are listed as following.

Wincon-8xx7: 2MB IPAC-8447 / 8847: 488 KB
UPAC-7186EG + X607: 112 KB , UPAC-7186EG + X608: 488 KB
Return:
Q_ Integer
1 : Ok, then start sending email.
<0 : error

-1 : Busy. The earier email is still sending.

-2 . The first Receiver (No. = "Start_") is empty or error.

-3 : Mail server 1 is empty or error.

-4 Sender is empty or error.

-5 "Start_" value less than 1 or larger than 10

-6 : "Subject_" exceeds 128 characters.

-7 . Email system is not active yet, Please use "mail_set( )" to set at leaset one receiver
email box address, one mail server IP and the sender email box address

-8 : "Num_" value less than 1 or larger than 10

-9 : The given attached file name doesn't exist or file path name > 64 characters or
its size exceeds the allowed file size.
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R_MB_ADR(1,9995) is to getthe email sending state sent by "Mail_snd( )" .
The return value of R_MB_ADR( 1, 9995 ) will remain until next calling “Mail_snd()”
Return :

0 : Sleep. No action

1 : Busy. one email is still sending now

21 : Email is successfully sent through Mail server 1
22 : Email is successfully sent through Mail server 2

<0 : Error happens

-1 : Can not connect to the Mail server

-2 . Sender setting is rejected by the Mail server
-3 : Time out

-4 . Ethernet socket error

-5 : receiver setting is reject by the Mail server

R_MB_ADR(1,9994) is to get the current email sending progress sent by "Mail_snd( )" .

Calling “R_MB_ADR( 1, 9994 )” can not get the Error No. when error happens. Please use
“R_MB_ADR('1,9995)”to getit.
If error happens while sending email, the return value will stay at its last value until next
calling “Mail snd()”

Return :

0 : Noaction

1 : Connecting to Mail server 1

2 . Mail server 1 connected . Sending "HELO
3 : Sending "MAIL FROM: ..." to Mail server 1
4 : Sending "RCPT TO: ..." to Mail server 1

5 : Sending "DATA" to Mail server 1

6 : Connecting to Mail server 2

7 . Mail server 2 connected . Sending "HELO ..."
8 : Sending "MAIL FROM: ..." to Mail server 2
9 : Sending "RCPT TO: ..." to Mail server 2

10 : Sending "DATA" to Mail server 2

11 ~ 100 : the current progress of sending email data.
For ex, 25 means 25 /100 = 25%
36 means 36 /100 = 36 %
95 means 95 /100 = 95%
100 means 100 /100 = 100 % (sent completely)
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Chapter 13. Remotely Download Via Modem_Link

13.1: Introduction

COMA4 of the 1-8417/8817/8437/8837 & COM2 of the W-8xx7 supports full modem signals. It has
embedded the Modem_Link protocol for remotely download and monitoring since the 1-8xx7 driver
version of 2.14 & W-8xx7 driver version of 3.10. Please refer to Appendix C to make sure your
controller driver version is the same or higher. You can obtain the new released driver from:
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

To Remotely download and monitor program via the Modem_Link, 1-8xx7’s COM4 & W-8xX7’s
COM2 has to link to a modem. They have exactly the same pin assignments as the Com1 (9-pin Dsub) of
the PC.

Modem
PC
=

I-8xx7’s COM4 or
W-8xx7’s COM2

I_—LI_I ( — -
ISaGRAF Phone Line
Or VB6
program Phone Line

We name the controller as “Modem Station” since it will pick up the phone call coming from the remote
PC running ISaGRAF. If the controller is either 1-8437 or 1-8837 (Ethernet controller), The configuration
can be extened to link many controllers together. Therefore, the PC running ISaGRAF can remotely
download to anyone of them through the modem and the Modem station.

1-8437/ 8837
Modem |
PC
=

|——|—|—| \__ -~
ISaGRAE Phone Line
Or VB6 - g"tot‘?'em i8437/8837 Com4
program —~, caton W-8xx7 COM2
\
Phone Line
Note:

1. W-8xx7’s COM2 can be set as Modbus RTU port, please disable it if using as “modem_link” port.
Please refer to W-8xx7’s “Getting Started” Manual.
2. WinCon-8xx7 just support Modem station (which connect to Modem)
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13.2: Download Program Via Modem L.ink

Note:

1. The quality of the phone line, busy situations and weather conditions may have dangerous
effects on changing a program in the remote controller. So, please try not to download the
program via Modem_Link unless necessary. But, the users can still monitor the operations of
the controller and it’s not dangerous.

2. The COM2 of W-8xx7 is used as a Modbus RTU port by default, please disable it if using as
“modem_link” port. Please refer to W-8xx7’s “Getting Started” Manual.

Warnning:

Do not download a project which uses 1-8xx7°’s COM4 & W-8xx7’s COM2 to do other things to the
“Modem station” controller. Because the “Modem_Link” function will be invalid and can not remotely
connect unless you move to the controller and set the program again. For example, do not connect
“Bus7000” & “Mbus” with port_no = 4 (for 1-8xx7) & port_no=2 (for W-8xx7). And do not use
“Comopen” to open Com4(for 1-8xx7) & Com2(for W-8xx7). It will disable “Modem_Link”. But, the
“Email” function described in chapter 12 has no this limitation.

The first thing is to add a “modem password” to your ISSGRAF program of the “Modem station”
controller for security. To do it, click on one empty slot No. from the 1/0 connection window. Then
connect “Modem_PS” on the slot.

== [8a3RAF - TERT - Programs
File IMake Project Tool: Debug Cption: Help

B EHSIT hEM| = Xt gk 2os |
D i

Begin:

w [SaGRAF - TEST - IM0 connection

Bedin: fi Fle Edit Tools Options Help

& 20| td FR &

i_B042: Isolated 16 CH.DI & 16 CH_. DD -
i_8054: Isolated 8 CH. DI & 8 CH. DO

| 87017: 8 CH. Analog Input with Alarm Mote |
i_87018: 8 CH. Thermocouple with Alarm —
i_87054: Isolated & CH. DI & & CH. DO

i_B7055: BCH. DI & 8 CH. DO _
‘s : i_B7063: lzolated A CH. DI L A CH. DO Library
master: Set as Fbus Master <0Old Yer_»

mhbus: Hudhus master on COM3 or COM4 " Boards
i B

EI@EIHEEIEE
-
=-)-"]
=3
@m
oo
-]
-Nw]
[
&
22
"n‘ﬁ-r

=)
T

[w}
DI
=)
=
1w}
=
=]
o

\:

[
E]
o
N

slave: Sel as Fbus slave <0Old Version> = E quipments
#107: 6D1 & 7D0O for the 7188xB/EX
#304: 1DA 3AD 4D0 4D for 7188XB/EX T

Then you got the window similar as below. Type in your prefered password for the “Modem station”
controller. The password can contain up to 12 characters & can’t use character “ and °.
Then re-compile it and download it to the “Modem station” controller.
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Note:

User can write Visual Basic program to acess to the 1-8417/8817/8437/8837 via Modem. Please

download VB6 demo source code at

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb demo/ or

[-8000 CD-ROM:\napdos\isagraf\vb_demo\

i [BaGRAF - TEET - [0 conmnection

File Edit Tool: Option: Help

B egen ¢80 KR 8|

ﬂ munn] ref
»an] Pa

[ i

mm modem_ps
= Password o

=17

SSW\

10 Board paraometer

Yalue

Cancel |

Parameter: P.
-

=

Very Important:

If you don’t assign the Modem password to the “Modem station” controller, anyone who has the phone
No. of your “Modem station” controller can link to it to do anything. Be very careful.

Now we are going to download and monitor the program of faraway controllers.

Click on “Link setup”, select “Modem_Link”, and then click on “Setup”

== [Ra3RAF - TEST - Programs

File Make Project Tool: Debug Options Help

B HS DEO XX m$f 2

Begin: @ﬁ

PC-PLC link parameters

Elatln i) (e ol Target Slave Humber:

Communication port:

1] 8

Modem_Link

COM2

Control

Time out [secondz]:

Retries:

COM3
COM4
ETHERHET
Modem Link

Cancel |

Setup

/—'
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For windows NT, 2000 & XP users:
(For Windows95, 98 users, Please skip to next three page)

If you are going to connect the “Modem station” controller, check “Modem station”, otherwise check
“Other IP”. “Other IP” means the target controller is not connect to a modem however connect to the
“Modem station” controller via an ethernet cable, the IP address has to be assigned.

& Modem_Link Setop Dialog |

STATION NAME : No Station Connected

PHONE NTUMEEE : No Station Connected

& Modem Station

Then click on “debug”. Select the correct COM port of your PC which will dial the modem. And then
click on “Add Station” to add a station if you have none.

=2 [RaGEAF - TESTI - Programs
File Make Project Tools Debwg Options Help
B HS DEM 2 Xie mi| 25|

Biegin: e JEIY§ HoLGLY

mEICF DAS Modem Link ICP DAS CO LT, |
Dielete Station |

COM PORT : @

Modem Voice & OFF ¢ ON

Controller Station List ;

Beir

Connect to Station

EXIT Help

Then you will see the below window. Given a name for this new station and the target phone No. If you
add a ““,” character inside the phone No. It will wait one second and then dial the rest No. For ex. Given
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No. as “9,,22570001” will dial <9 first, then wait 2 seconds and then dial “22570001”. The password
must set to the same password of the “modem station” controller.

ICP_DAS_ADD _STATION ICP DA% CoLLTD. B3 |

SET Cancel |

Click on the station you would like to connect first and then click on “Connect to Station” to command
the modem dialing to the faraway controller.

s [CP DAL Modem Link

ICP DAS CO,LTD. J& I3 |

Contraller Station List ;

Aadd Station Delete Station

e\ COMPORT:  [COM3 +|

Modem Voice ¢ OFF & ON

Connect to Station \

ONNECT_CONTROLLER ICF Das CO

STATION NAME : Tiger

PHONE NUMBER : 22570001

“Wait about 70 seconds for remote response.

DISCONNECT Mimimize Window

After the connection is Ok. You can download, monitor and change the variable value just like you did
when the controller is near beside you.
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To disconnect from the target controller, close the ... Debugger” window. Then you can choose “No”
to keep the phone connected, or “Yes “ to hang off phone. If you choose to keep the phone connected,
you can open another ISaGRAF project to directly connect to another faraway target. The modem won’t
dial again.

File Qtrol Tonl: Option:  Help
@@= > | O Ao

RUN allowed=0 current=3 maximum=6b overflow=0
16:06:35 [0]: application stopped
16:07:11 [0]: application stopped

STATION NAME : Tiger
PHONE [eRSET x|

& Do fou 'Want ko Disconneck ModemLink Alsa ?

i

DISCONNECT | Mimimize Window

However, keep in mind, remember to disconnect the modem_link when you finish your work, don’t
waste the money to the telecom company.

o A r T e — =0l

SME s O AY

UN sllowed =0 curent=3 o i = 6 aveiflows=(l

B 80 Powet Jook Qyvo Bl
b DY @& ¢ 0= &How %
m crealion
] .,:m & “t ey
bl it : ;,,,::m
m tstmam?
- i
& s
A A 34
! = 5
R (CF_Das_CONMECT CONTROLLER  ICP DAZCO.LTD PN E:
.ﬁ'\l ! STATION NAME ; Tiger
J.uﬁcg I3 tht PHONE NUMBER : 22578673
22 =1
e . << Resdy for ISaGRAS
e ) - =
ARSL Shalce) | uidl ikt -1
e Author SARNNRNERAANRANRNRES i |
Date of cre
Versionne  BARNSERGEENERRREREE
Descriptio

mscomtcrk_j Mirmimizo Window |

) Teny \

y WIRDONZ

K| ) CoonEe M. | Moot Wt - [ (bt - Pt G MWORAF - TESTL | @ SGRAF  TRITI i P AT TFM
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For windows 95 & 98 users:

Given the correct target phone No. and the correct COM port of your PC which will dial the modem.

If you add a *“,” character indise the phone No. ICP_DAS Modem_Link

Copyright : ICP D.._ H |

It will wait one second and then dial the rest No.
For ex. Given No. as “9,,22570001” will dial <9~

. . . T e
first, then wait 2 seconds and then dial (@D_Wy
“22570001”. The password must set to the same

password of the “modem station” controller.

M Modem woice

F"EISSWDI’G I*‘“‘ 5

If you are going to connect the “Modem station”
controller, check “Modem station”, otherwise
check “Other IP”. “Other IP” means the target
controller is not connect to a modem however <

connect to the “Modem station” controller via an S~

& Modermn Station

~ Other IP |192

ethernet cable, the IP address has to assign.
Ok | Camel |

Then click on “debug” to start dialing the modem to connect to the faraway controller.

== [BaGRAF - TERT - Programs

File Make FProject Tools Debug Ophons:  Help

B HSE NED X ok gz

Begin: @m

ICP_DAE Modem Link

Bedin: fi (La Dialing ==+

Please wait ahout 20 to 80 seconds.

Phone Mo, 22570001

Comm. Setting © COMT, 189200, M, 8, 1

Target . Moderm Station

Copyright - IC... B

After the connection is Ok., you can download a new program, monitor the variable status just like you
did when the controller is near beside you.When you close the “ ... Debugger” window, the PC will

command the modem to hang off the phone and disconnect with the faraway controller.

@ [HaGEAF - TERT - Debugeer

File Control Tool: Option:  Help
@= | M & @D

'ebus m_' active
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Chapter 14. Spotlight : Simple HMI

Spotlight is a simple HMI coming with ISaGRAF which allows user to build Boolean Icon, Bar Graph,
Trend Curve, Value Text, Bitmap Picture to make application more friendly.

14.1 A Spotlight Example:

This Demo example can be restored from the ICP DAS’s 1-8000 CD-ROM - “demo_37". Please refer to
Chapter 11 to restore it.

Variables used In the example:

Name Type Attribute |Description

INIT Boolean  |Internal |Only = TRUE at the 1st scan cycle, INIT value is TRUE
L1 Boolean  |Output |Output 1, connect to Ch1l of “show3led”

L2 Boolean  |Output |Output 2, connect to Ch2 of “show3led”

L3 Boolean  |Output |Output 3, connect to Ch3 of “show3led”

Buttonl Boolean  |Inpput |Input 1, connect to Chl of “push4key”

Button?2 Boolean  [Inpput |Input 2, connect to Ch2 of “push4key”

Button3 Boolean  |Inpput |Input 3, connect to Ch3 of “push4key”

Button4 Boolean  |Inpput |Input 4, connect to Ch4 of “push4key”

VAL _OUT Integer Internal |to set blinking period, initial value is set at 500 (unit:ms)
OLD VAL _OUT |[Integer Internal |Old value of VAL _OUT

Tl Timer Internal [Time Period of blinking

MSG1 Message |Internal |Status report, please set its Maxinum Length to 48

HMI screen outline:

|_¥ISaGRAF - DEMO_378P1 - Spotlight -0l x|
File Edit [nmrt Options Help
B Dbh@ mum-a=@| <xBdEiineod
SpotLight Demo
Button Button2 Button3 Button
L1 L2 L3
@ i B
VAL OUT
VAL_OUT=500
- ms 500 ms
oK.
VAL_OUT

Ll o]
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Project architecture:

[3 [RaGRAF - Project Management

Fie Edit Frojot Tooks Opfions Help Group name: Spotlight

BE hEM &G ¢ 3 — (& seoion

creation

e LA eI - - [SaCRAF - DEMO_37 - Programs o[]S
oo snl gt File Make Project Tools Debug Ophons Help
Hﬂfﬂfﬂﬂﬁz :Ch14 B HSX DEMN| ¥ X M3 A2 5|
Begin:
I [ Demo
project name: demo_37 Enet end_init

|Elegin: st_init (Structured Text)

ST Program “st_init” in the “Begin” area :

(* Do some init action *)

if INIT=TRUE then
T1:=TMR(VAL_OUT); (* Convertinteger:VAL_OUT to Timer:T1 in ms *)
MSG1:='0OK.";
OLD_VAL_OUT :=VAL_OUT ; (*init OLD value *)

end_if ;

(* if set a new value to VAL_OUT ¥*)
if VAL _OUT <>OLD_VAL_OUT then

(* VAL_OUT is acceptable *)

if (VAL_OUT>=200) & (VAL_OUT<=5000) then
T1:=TMR(VAL_OUT); (* Convertinteger:VAL_OUT to Timer:T1 in ms *)
MSG1 :='OK.";

else  (* VAL_OUT out of range *)
MSG1 :="VAL_OUT should be between 200 and 5000 ." ;

end if;

OLD_VAL_OUT := VAL_OUT ; (* update OLD value *)

end_if;

ST Program “end_init” in the “End” area :

INIT := FALSE ;
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LD Program “Demo” in the “Begin” area:

.

BLIMNE L1
RUN Q

TIHCYCLE

i Display YAL_OUT to S_Mhl *)

VALTOLED
I RLIMN_ Q@

FALSEHFSH_

TH#Os— CLK_

WAL OUTYA |

Operations :
B The status of four push buttons will be displayed on the HMI screen
B The first output will be blinking with the period defined by “VAL_OUT” in ms
B Value of “VAL_OUT” can be modified from the HMI screen and displayed on the front panel of
the controller.
B The second and third output “L2” & “L.3” can be controlled by the HMI screen.
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Steps to build a Spotlight: HMI screen:

A. Complete this Demo project as described above. After you finish it. Compile it to make sure there is
no error.

B. Copy all files inside “ICO” folder to the associate directory of your project.
The “ICO” folder contains some boolean icon files already bulit by ICP DAS. They can be found
from the 1-8000 CD-ROM : \napdos\isagraf\ICO\

For example, this demo project is inside group “spotligh” and the project name is “demo_37", then
copy CD-ROM: \napdos\isagrahICO\*.* to c:\isawin\spotligh\demo_37\

If the “ICO” folder is not found in your CD-ROM. Please download it from the below site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/

C. Get into the Spotlight editor.
Click on “Simulate”, then click on “Spotlight to open spotlight editor.

== _[HaGREAF - DEMO 37 - Programs ;
File Make Project Tool: Debug Option: Help

B HBX| LDEM S Xis mb 58|

=10l x|

Bedin:
= Demo
Enct end_init

@ I5aGEAF - DEMO_34 - Debngger

File Control Tool: Option: Help

P & AR

RUN

A “SpotLight” window will appear as below.

| EIZaGRAF - DEMO_234:[untitled] - Spotlight

File Edit [nsert Option: Help
8 DB@& | mlwmkbn=@|wB o540

L1

| AV
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/

D. Add “boolean Icons”
Click on “Boolean icon”, then set the associated Name as “Button1”, Caption as “Name”, Align as

“Top” and then set the prefered *.ico file to display with “FALSE” and “TRUE”, and un-check
“Command variable”.

| EI3aGRAF - DEMO_34:[untifled] - Spotlight

File Edit Insert Option: Help

8 DRE& miimpkbpg=@ wBLwdif =08

F
Bodlean icon

Ttem style

= @tturﬂ ) |_| | i I Click to set the *.ico file to

display. If ico files are not found,

Style: | Boolean icon j| Cancel | please refer to step 2.

Seale; | |§|
Colar; -j Back: j

[restiam: | Tothe top j|

Falze: | J

=

Inzert pictore

&5 (1)

EHE:

[ELU_ONZICO clisuinlspotlighidemo_34
True: j\ BLU_OFFLICO il = o -
| B0 160 £ IS B,
BLUONLICO (= SPOTLIGH
Caption: /| Mame v:H Foi _ = DEMO_34
ligr.; BTN_OFF11C0 hd =

THFAER(T): BRSO
Calar: -j Back: |none j [Leans = =« =l
' Coy

Then drag the boolean icon to appropriate place.

[ #I2a3RAF - DEMO_34:[untitled] - SpotLight
Fil= Edit [nst Option: Help
& DE&E Blwmk-n=@| <B4l
Eutton |
1| | H
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Check on the new created boolean icon, copy it(Ctrl+c) and then paste it (Ctrl+v) to reproduce one
another boolean icon. Then drag it to the prefered place.

| EISGRAF - DEMO_24:[untitled] - Spotlight

File Edit [nsert

Optionz  Help

8 DhE mUmpkb-m=@|xBJEi =48]

Button1

|

_>I}!

Check on the new created boolean icon, then click the right button of the mouse, select “Set item style” to
modify the name to “Button2”.

| EIEAGRAF - DEMO_34:[untitled] - Spotlight

File Edit [nsert

Cptions  Help
8 DRE| e lwmk-=@ | <B derfi =4l
Button ] Eutton click the right button of the

Cut Cl+E
Copy Ctl+C
Paste Ctrl+ ¥
Dielete

W rite valuge

Set ifem stvle

1| | v A
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Then we have ...

| EISaGRAF - DEMO 34:[untitled] - Spotlizht

File Edit Insrt Optong Help

8 hBE whmk-a=@ <B4 L

Button’] Button?

]
|

| I»

_>I_,z'
Follow the same method to create 4 boolean icons as below. Recommand to save it anytime for safety.
Given a name to this screen.

| EIZaGRAF - DEMO_24:[untifled] - Spotlight

File Edit Insert Opton: Help

8 DRE mUmpk-a=@|xB iy =48]
N -
Button Button?

Button3 Euttond .
@ @ @ @

& [ o
Cancel |
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We need one another Boolean icon to display the status of “L1”. Create it with a different color (TRUE :
“YEL_ONZ2.ico”, FALSE : “YEL_OFF2.ico”).

| EISAGRAF - DEMO_34:[ntitled] - Spotlight

Fil= Edit [nst Option: Help
8 DBhE mlmpkb-n=@|xB & 48]

Eutton

@

Button 1

@

Eutton?

@

Eutton3

@

|

_>I}!

And then create L2 & L3 with TRUE:”CMD_ONZ2.ico” and FLASE: “CMD_OFF2.ico” as below.
Save it anytime, L2 & L3 should not un-check “Command variable”.

|_®IZaGRAF - DEMO_34:[untifled] - Spotldght

File Edit Inmit Option: Help
8 DoE wimpba=A xBIEHF 200
X

L
Item style E EE = nﬁl Button3 Buttond

Mame: |L2 u | ok I @ @

Style: | Boolean icon j| — | LZ L3

Gale; | H — HEF'F H\EII:F

Caolor: mj B ack: j : ;’4
[irechon: | Tothe top j|

Falke:  [CMD_OFF2ICO [

True: |CMD_0ONzICO |

Captian: | MName j| Font...

Align.: | Tap j|

Calar; -j Back: |mone -

W Commatd vanable™ ¢ ———— |

Keep it checked for L2 & L3
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E. Add “Unipolar bargraph”

Click on “Unipolar bargraph”, set the associated Name as “VAL_OUT?”, Scale as “5000”, Color as

blue, Back as gray, Direction as “To the right”, Caption as “Name=Value”, Align as “Top”, and
un-check “Command variable”

| EISaGRAF - DEMO_34:[mtitled] - Spotlight

File Edit Insert Option: Help
8 DRh@a| 2wz «<BdEliy =48]

F
Unipalar bargraph —

Button1

@ Mame:  /fVALLOUT  \ A e ]
1
- Style: |Llnipc:|ar I:argrapt} j' Cancel |
Scale: Qood / H

Color: Back: v!
4 3
I I Direchion | To the right j

|
| |

Caption: | Mame = Value \ j| Font...
T
Aligr.: Top / j|
Calar: - ~| Back
@Dmmand g@

Click and hold on the left button of the mouse to change to the prefered shape as below. Save it anytime.

Falze:

s

| EIEGRAF - DEMO_34:[untifled] - Spotlight

File Edit Insert Ophons Help

8 DB mlimpk-a=0 B =48]
N

Button 1 Button? Button3 5%4
L1 L2 L2
@ [ [
WAL CUT=500

|

-
f 4
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F. Add “Single text”
Click on “Single text”, set the associated Name as “VAL_OUT”, Caption as “Name”, Align as “Top”

[ #ISaRAF - DEMO_34:[untifled] - Spotlizht

File Edit I[nsert Ophon: Help
8 DBE Wlmpk-n=@ «<BFF =40

r
T T Euttond
Button tr:em :s:t::. g i x| |
@ I arne: @L_DLIT J | ] I
L1 Style: | Single j| Cancel |
@ Seale; | H —
UAL_OUT Caolor: Back:
- [irE et | Tothe top j|
f=sEs | J
7 I | Jrives | J » I =
N
Caption: | Marne \ j| Font.... |
y
Aligr.: Top j|
Color: Back:

w\ Keep it checked for
VAL_OUT

Move it to the prefered place and save it.

| EIZaGRAF - DEMO_34:[untifled] - Spotlight

File Edit [nsert Option: Help
8 DpalnimF-rsE<BLwliy =00
N

i
Button 1 Button?2 Button? 5%4
L1 LZ L3
0, B [
WAL OUT
WAL OUT=500
- 500
< | _bll,gj
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Click on “Single text” again, set the associated Name as “MSG1”, Caption as “None”, Align as “Left”
and un-check “Command variable”.

| ¥I3aGRAF - DEMO_37:8P1 - SpotLight - -0 x|

File Edit Insert Opton: Help

8 DB@ Wliwmp-a=@ B L5 =040

SpotLight Demo _
Eutton Eutton? Eithon D:lH-nnA -

@ @ M ame: |MS|3'I ) ak. kI

K L2 Stule; I Single J| Cancel EI

@ H&F'F Gizales
Color: Back:

"'-.J".-'E'\L_DUTZE[:][:] [irestion; |T|:u the top j|

- Falze: | J J
4 | | irLiEs | J ré
Caption: | Mone j| Eont... |

Mg [Left |
Color: m Back: M

Move it to the prefered place and save it.

| FIZaGRAF - DEMO 37:EP1 - Bpotlight =101 =]

File: Edit Insrt Option: Help
B DRE wlmk-t=@ <B4 0

SpotLight Demo |

Button 1 Eutton2 Button3 Button4
L1 L2 L3
O i B
VAL OUT=500 VAL_OUT

- me 500  ms

-

| 1A
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G. Add “Curve”

Click on “Curve”, set the associated Name as “VAL_OUT”, Scale as “5000”, Color as red, Back as
gray, Caption as “Name”, Align as “Top”, and un-check “Command variable”

| ¥ I5aGRAF - DEMO_34:[untitled] - SpotLight

File Edit Insert Options Help

8 DDA mumk-n=@|xBdwiE T8

e
-

Button Button2 Button2 Button4
@ Ttemn style . x|
L1 Mame; |VAL_EILIT \ u | oK I
@ e | e ) j' Cancel |
Scale: |5UUU / |§| -
- VAL—O Color: Back: j )
[rechms ]ﬁw j|
Falze:

JTiE:

4 |

_>I_I
Eant... =]

Click and hold on the left button of the mouse to change to the prefered shape as below. Save it anytime

[ #15aGRAF - DEMO_]

- =101 x|
Fie Edit Insert Ophons Help
a|D®,1\mm-H-r%m=m|s< deEiE] 4 0
SpotLight Demo [
Button Button? Button3 Button4
L1 L2 L3
O [ N
Val OUT=500 VAL OUT
- - - ms 500 ms
0K,
VAL OUT—————
II_l_l
4] _'|_‘J
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H. Add “picture”
Please build 2 bitmap pictures by MS painter as below. Then save them respectively with file names
of “sp2.bmp” & “ms.bmp” to the associate project directory. (For this example
“c:\isawin\spotligh\demo_37\")

W Sp2 hmp |l

HWHE SRHE) WG Reld  EmERC BB

42]i5i | spotLight Demo
< | e
rdl=% W M2 BMP - 2| ier
_‘;- a i HCE} MG D B KEHED
re|A At
~| ¢ =
=] V23 Il A28
== A -

e | A

>~ ¢
[o¥Feld =]

= (=)

m EEEE
i ol

aomated - ahig— | Paiy)

), N [ 5 [ O 5 [ I
------ L T

HNFRRE A ¢ B1E— T [D0E) it oh D [RSE0EE R | | 2

Click on “Picture”, Select the associate bmp file name.

| EI3a3RAF - DEMO_24:2F1 - Spotlight
File Edit Insert Options Help

8 DDR | mum- =G wBAFHE] TS|
-
Button1 Button2 Button3 Button4
L1 Lz L3
[ 0FF [ 0FF
@ Insert pictore 7] I
a8 (0 R E: Py
VAL _OUT: [5p2 bmp chisawinispotlighvlemo_34
- }ME EMP - =y — HoiH
[=r isawein RS 0T
[= spotligh
B demo_34
VAL QUT——
[ =l
—  TEFEEEE(T: PSRRI =
Led | [Bitmaps =l [=- =] b | i
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Add 2 pictures “sp2.bmp” and “ms.bmp” to the prefered place, then we got the below window. Click on
“Lock” to protect it (No modification allowed). Save it anytime.

| ¥I3aGRAF - DEMO_37:5P1 -

Spotlight

|0l x|
File Edit Insrt Optons Help
ﬂ-\t'”‘l\m Ump-=@ «B4ef0iH =00
[Lock funiock] SpotLight Demo r
Eutton 1 Button2 Button3 Button4
L1 L2 L3
@) [ N
WAL OUT
VAL QUT=500
. - ms 500 ms
oK.
WAL QUT
4 | ¥l A

I.  Add the HMI screen to the “Workspace”
Quit “simulation”, then run “Debug”-“Workspace”.

@ ISaFEAF - DEMO_34 - Debngezer

File Control Tools Option: Help

N
P U @ AR

=2 [RaGRAF - DEMO 34 - Programs
File Make FProject Tools | Debwg Options  Help

B BB O E Debue EEIE=EY
Begin: @m Simmlate

Workspace L\
Link setup

Begin: Demo  (Ladder Diagram)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 14-14



Move the HMI screen to the right (Workspace)

Documents:

Wwiorkzpace:
dema [program)
=il (graphic)

LCancel

Time to download to the controller and test

Click on “Debug” to download the project to the controller and test it. You may double click on “L2”
“L3” or “VAL_OUT” to modify the value and see what it happens on the controller. And also you
can press the 4 pushbuttons on the controller

== [BaifRAF - DEMO_34 - Program:

File Make Project Tool: Debug Optons Help

B HSIHE LB Mm =X

iﬁlwml%?«l
Begin:

Debug

| EI3GRAF - DEMO_24:8F1 - Bpotlight
File Edit Insert

Options  Help

|—|D.ﬁ|193lT*Pcm“W|u.d@:ﬂqun|

&0

SpotLight Demo

L

Button1 Button2 Button?

¢ © © ©

L2

L3
0 k._ F
VAL QUT=1500

VAL OUT
——

ms 1500, ms
OK. ™~

VAL OUT

;Ij
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You may double click on “VAL_OUT” and give a value large than 5000 to see what it happens.

LAF - DEMO_37:RF1 - Bpotlight _I_I— O ﬂ
File Edit Inmit Option: Help
B DDE mimpk-a=@ <BAFIF 200
SpotLight Demo —
BEutton 1 Eutton?2 Button3 Eutton
Write inte gerireal variable . x|
&
Enter new value@;::;\) | ™
VAL OUT
Wi Lock rlack: C I
"wirite I Loz | Uil | Cance | 500 -
] \
VAL OUT
4 | H oA

Note: For quick response, user may click on “Options” — “Parameters”, and then set the “Cyclic refresh
duration to a smaller value. (Recommand not to set below 200 ms)

©, [3aGRAF - DEMO_34 - Debugger - 10| x|

File Control Toolz | Options  Help

(| bb| ) | N Parsmeters
o cacle tindng
v Show errors

Clear errors

X

Communication time out 2000 ag. I
Cyclic refresh duration: [200
L Cancel |

[&l timesz ares aiven in milizeconds]

Comummication parameters
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Chapter 15. Creating User-Defined Functions

ISaGRAF supoorts functions written in ST, FBD, IL and QLD languages. User-defined functions are
normally for some algorithm which been used again and again. A function always has an return value
(outp ut parameter) and its name should be the same name as the function, and may have up to 31 input
parameters. The code written inside functions can not call any function block, however can call other
ISaGRAF standard functions and c functions provided by ICP DAS.

We are going to creating a function to save an integer value to the EEPROM. Its format is as the below.

Function name : W_EEP
Description: Save an integer to the EEPROM when its value changed
Input parameters:
ADDR_ (integer) : the address of the EEPROM to write W EEP
V1_ (integer) : New value 1 =
V2_ (integer) : Old value ADDR_
T
Return parameter: 2w EEP[

W_EEP (integer):  return the new value

Note: The parameter names been used will become reserved names. That’s why we use ADDR_,
V1 ,V2_ ratherthan ADDR, V1 & V2.

15.1. Creating functions inside one project

Functions created inside one project can be only called by other programs written in the same project.

A. Click on “Create new program” inside the project. Given Name as “W_EEP”, Language as “ST:...”,
Style as “Function”.

- [RaGRAF - T2062 - Programs =10l x|

File Make FProject Tools Debug Ophons:  Help

B HBO L&gm%mﬂmﬁalﬂm
Begn Creste newy program

New Progranm =

I arme; |W_E EFP

Begin: demo  (Function

|
Comment: |Save ah integer ta the EEPROM |
|

5T Structured Tesxt

Language:
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B. Double click on the function to get into it. Then click on “Sub-program parameters” to define input
and output parameters.

== [3aGRAF - TBOG3 - Pro E: = | I:Ilﬂ

File Make Project Tool: Debug Opton: Help
B HBX DEDO [ BXis ni 2Es |

Blegin: demo
Functions: m? Save an integer to the EEPRCHM

CUEE S . [3a(RAF - TB0A3:W_EEP- 8T p - 10| x|
File Edit Toolz Optong Help

p@R| Xk B <Bd & 8
\

| Sub-program parameters |

Parameters - 'w_eep' X|

Ok,

Cancel |

N\ Tupe o~
M arne: QW_EEF' ) | " Boolean Inzert
Mndev * fAinalog

 Bedl Delete

™ Timer

" Call

% Retun

Arrange

i
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C. Declare local variables. We need a local boolean internal variable “TMP” in this example.

TE0G3: W_EEF - 3T program — = =]

&, [2a3RAF - TE063: W_EEP - Local booleans — =) =]
File Edit Tools Optons Help
0 | & | Deg | c=<EB £ & |
Booleags ]Integers.lﬁeals | Titners | Med'| o Sal objects [FHSES | Defined words |

Mlame Attrik. =T ommenrnt

Boolean Variable =
M ame: |TM F ) Metwork Address: I:I
Comment: | |

Attributes ——————— Walues
Store
= Internal Falze: | |
£ [t —Igancel
P - True: | |
(| je]i]e MNexst I
7 Constant I zet to e at init

I Retain Frevious I
Eztended I

D. Enter function codes.

: IF V1_<>V2_ THEN (*if value changed *)
L RISl TMP := EEP_N_W(ADDR_, V1 ); (*save it to the EEPROM *)
Fle Edit Iook Options He9 W EEP:=V1 ;  (*return the new value *)
B& e | H4 ENDIF;
|

IF U1_ <> U2_ THEH * if value changed >
TMP := EEP_N_UCADDR_, U1_>; «(* =zave it to the EEPROM =
W_EEF == U1i_ : (¥ peturn the new value =

EMD_IF :

E. Verify the function.

waGRAF - TB00Z.W_EEFP - 8T program - | EI|5|
Fil= Edit Tools Ophonz Help

D@ XMER | HE | «<BL B &
IF  Ui_[vefity program | EM (* if value changed =)

TMP == EEP_M _UW<ADDR_. VU1_>: <% save it to the EEPROM =)
W_EEF == U1_ ; C#* peturn the new value =
END_IF :

Code Generator |

Mo error detected.

Lo pou want to exit the Code Generator now 7

TTEaik T Lontinue
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F. Call it in other programs in the same project.

Global variables used in the project:

Name Type Attribute Description
INIT Boolean Internal initial value at “TRUE”. TRUE means 1% scan cycle
K1 Boolean Input Connect to 1% ch. Of “push4key”, press it to get “Val”
New Val Integer Internal New value wish to save to the EEPROM
Old_Val Integer Internal Old value
Val Integer Internal Read back value of the EEPROM

Project architecture:

== [3aGEAF - TA063 - Programs
File Make Project Tool: Debug
B HSE LDEMD % Xie m$ 232 %

Optionz  Help

=101 x|

Biegin:
End: end init
Functions: W EEP Save aninteger to the EEPRON

|Elegin: demo  (Ladder Diagram]

ST program — “end_init” in the “End” area :

IF INIT=T

RUE THEN

INIT := FALSE ;

END _IF;

LD program — “demo” :

("

™~ Remaove protection of the EEFROM *)

i* Fead EEFROM *)

INIT EEP_EM
I ] | En (N |
INIT EEFP_M_R
I ] | en eno |
k1
]~} 20qADE o AL
W EEP
I en 2rno |
20qADDRE_W_EEPHOId_val
lew_wal—W1_
Old_Walyg
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G. Set Compiler Options and compile the project.

-+ [3a(3RAF - TA0AZ - Programs N [l
Filt | Make Froject Tools Debug Options Help
Make application Mie m¥| R
Begir  Yexify
Enit: Touch
Funci it to the EEPROM
Application nmn time Options = rEgerioine
Compiler options

Begir Eesoures

Compiler options

T argets:

» SIMULATE: “Workbench Simulator -
IS4E8M: TIC code for Motorola

f s |SASEM: TIC code Far Intel

CC8EM: C source code [W3.04)

Select

Unzelect

v Uze embedded SFC engine Upload...

— Optimizer:

¥ Fiun two optimizer passes
[T Evaluate constant expressions Default
[ Suppress unuzed labels
[ Optimize wariable copying
[ Optimize exprezsions

[ Suppress unuzed code

[ Optimize anithmetic operations
| il T B .

- = [RaGRAF - TB062 - Programs -0 x|

A

File Make FProject Tools Debwg Optons  Help

B HBEN DED XX m¥| ADh]|
N\

Bedgin:
Enc end init  [Make spplication code |
Functions: YW EEP Save aninteger tothe EEPROM

Begin: demo [Ladder Discaram’

[x

Code Generator

Mo eror detected.

Do you want bo exit the Code Generatar now ?

LContinue |

After download to the controller, you may change the “New_Val”, and then press “K1” to see what it
happens.
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15.2: Creating functions in the ISaGRAF library

Functions created in the library can be called by programs in any project.

The steps is similar to the former sect

A. Get into the library. Then click on

File Edit Froject | Tools ©Options Help
Achive

e LB
o) 18063

ion 15.1. Please refer to it in advance.

“Functions”
_ o] x|

ebus_si

Import IL program

1 B

ebus_s2
o7

SEM - [5G RAF - Libraries
L

Mer, Fils Edit Tooks
Autt | Functions

Options

[ ]

_lof x|

Help

DED BS= | 8

10 configurations
O complex equipments
IIO boards

Conversion functions

call:
return:

prototype:

FBsample
n: sample function: realizes a boolan AND
Function Block Diagram

ate: 2 November 1994
CJ International

pl, p2 : boolean values
boolean AND of both inputs

result := FBsample [booll. bool?2];

[

B. Create an new function and given Name as “W_EEP_N”, Language as “Structured Text”.

== [Sa0RAF - Librariss =]
File Edit Toolz Option: Help
Functions j m|%|ﬁ |
ilsample  |description: [Srestenew elemert | reglizes a boolan AND
Idsample |language: Function Block Diagram
stsample
creation date: 2 November 1994
author: Create new element x|
call:
return: | Mame: _EEF_N Ok
Comment |Save an integer to the EERROM| | Cancel |
Language:\] Structured Text / j|
N P
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C. Define input and return parameters

2 [2a0FAF - Libraries

File Edit Toolz Option: Help

=10l x|

|Funu:tiu:-ns ﬂ (Y m | % | =] |
fbsample name:; - ——

ilsample description: - | Edit interfacefarameters
Ildsample language: -

stsamEle

Parameters - 'W_EEF_N*

Cancel

lig

| — Type

{” Boolean Insert

* fnalog
Delete |
Arrange |
i Mezzage
D. Add codes.
% ISaGRAF - Libraries =10] x|
File Edit Tool: Opfion: Help
Functions JD@|%|E|
fbsample name: - ﬂ
ilsample description: -
Idsample lanquage: -
stsample
creation ¢=*

kb e

s [ZaRAF-W E

Fil: Edit Tool
Bé&| X|M END IF;
¥

IF V1_<>V2_ THEN (*if value changed *)

TMP := EEP_N_W(ADDR_, V1 ): (* save it to the EEPROM *)
W _EEP N:=V1_;

(* return the new value *)

IF U1i_ <> UZ2_ THENW C#* if value changed =)
THF == EEP_H_UW<ADDR_, Ui_>; (* zsave it to the EEPROM =)
W_EEP_N = U1_ ; C#* return the new value *»
END_IF
A i
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E. Declare local variables. We need a boolean internal variable — “TMP”

"\ [8a(RAF- W_EEPF N-8Tp =10 x|

File Edit Toolz Optionz Help

Ba X e «Bd R al

IF U1_ <> EH * if value changed >
THP := EEP_N_UCADDR_, U1_>; (* zauve it to the EEFROM =)

W_EE e : :
END_IF [3aGRAF - W_EEP N - Local booleans = I Dlﬂ
File Edit Tool: Opfion: Help
BE 1 | & e E L NS

TMP

K

ThiP
o000 [irternal] (false true)

F. Save the function and set compiler options.

"\ [8a(RAF- W_EEPF N-8Tp ' =10 x|

File Edit Toolz Optionz Help

D&l X HS <Bd B al

IF <:> U2_  THEN (= if value changed )

THMPE == FFP MW LIranng HA ™= % oo 9t t+tn thao FEPROM ™

" I3aCRAF- W _EEP N-8Tp =101 x|

Fil: Edit Tools | Options Help
B & | X 8 Show ol b g

v Show Eewwrords |
IF Ud_ <> Font... =z

. Compiler options
THP -= EEF Tab sethng
W FEP N : Targets:
- pdate disr 3 SIMULATE: “Woarkbench Simulatar -]
END_IF ; PR T |5468M: TIC code for Matorola
Compiler options  EREASENTIC code for Inkel
> losohM: L code o e
ll_l CCBEM: C zource code [V3.04) k -
¥ lse embedded SFC engine \

— Optimizer:

™ {Run two optimizer pazses

[~ Evaluate constant expressions

[ Suppress unused labels

[ Optimize variable copying

[ Optimize expressians

™ Suppress unused code

™ Optimize arithmetic operations

[ Optimize boolean operations

™ Build binary decision diagrams [EDDs]

=

Select

Unzelect

Upload...

Default

Cancel

ol
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G. Verify the function.

s I3aGRALF- W_EEP N-S8Tp =10 x|
File Edit Toolz Optionz Help
a Y He «<Bd B al
IF U1_ N (* if value changed =)
THF == EEP_H_UW<ADDR_, U1_2>; ¢#* zave it to the EEPROM =
W_EEP N == Ul_ ; [efflNeinrie e x|
EMD_IF ;
Mo erar detected.
< i

Cro pou want ko exit the Code Generator now 7

LConfinue |

Then you can call it in any project.

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS

15-9



Chapter 16. Linking MMICON

The 1-8417/8817/8437/8837, 1-7188EG/XG and WinCon-8xx7 controller can integrate the ICP DAS’s
MMICON to become their Man Machine Interface. The MMICON is featured with a 240 x 64 dot LCD
and a 4 x 4 Keyboard. User can use it to display picture, string, integer, float, and input a character, string,
integer and float. All control logic is written in ISSGRAF program.

There is a better HMI tools - the Soft-GRAF studio - for the XP-8xx7-Atom-CE6, XP-8xx7-CES6,
WP-8xx7, VP-25W7, VP-23W7 and WP-5xx7. Please refer

to http://www.icpdas.com/fag/isagraf.htm > FAQ-146 and
http://www.icpdas.com/products/Software/Soft-GRAF/soft-graf.htm .

16.1: Hardware Installation

Please refer to the “MMICON Hardware Manual” which is delivered with the hardware for more
hardware details. http://www.icpdas.com/products/HMI/touch lcd/man machine list.htm

1. The MMICON has a COM port. Please set as a RS-232 port. (Please look at the jumper “J7” & “J8”
setting on the hardware) and the RS-232 cable which is delivered with the MMICON packaging can
connect to the COM4 of the 1-8417/8817/8437/8837 and CN3 of the MMICON.

Pin assignment :

1-8417/8817/8437/8837: COM3 & COM4 can be used.
WinCon-8xx7: COM2

1-8xx7 (COM4)  MMICON (CN3) I-8xx7 (COM3)  MMICON (CN3)

W-8xx7 (COM2) RS232 RS232 RS232
2RXD — 2TXD 3RXD — 2TXD
3TXD ———— 3RXD 2TXD ——— 3RXD
5GND —— 5GND 5GND —— 5GND

I-7188EG/XG: COM3 can be used. (COM3 is added on X503 ~ X51x board)

I-7188EG/XG MMICON (CN3)
RS232 RS232
RXD —— 2TXD
TXD ————— 3RXD
GND —— 5GND

2. Please set Jumper “J2” of MMICON to position “INIT”. 1-8417/8817/8437/8837, I-7188EG/XG &
W-8xx7 only support COM parameter <9600, 8, N, 1” and “address = 0” to talk to the MMICON.

Note:
If using W-8xx7’s COM2 to connect to MMICON, please refer to W-8xx7’s “Getting Started”” Manual
to disable its Modbus RTU function.
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16.2: Create Background Picture Of the MMICON

Please refer to the “MMIDOS Software User Manual” which is delivered with the hardware for more
software details.

The number of the background pictures depends on the ROM memory on the MMICON. It can up to 256
pages for EPROM like “27040”, and 128 pages for “27020”, and 64 pages for “27010”.

Note: ROM/ EPROM/ EEPROM/ FLASH are all validate.
Please Install the “MMICON” folder from CD-ROM: \Napdos\others\mmicon\ to your hard disk or you

can download it from the website:
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/other/mmicom/

Note: Please change all these file’s attribute : removing “Read-only”

»  Create all the background pages by Microsoft painter (Please refer to “P0.bmp”).

»  Edit your “Autox.dat” file (Please refer to “Autol.dat™). This file must remove its “Read-only”
attribute. Run “MMIDQOS.exe” to build the “romx.bin”, For ex. “rom1.bin”

» Using your ROM programmer to burn this “romx.bin” image to the ROM memory. Then plug it
into the socket on the MMICON.

Please refer to the “MMIDOS Software User Manual” which is delivered with the hardware for more
software details.

16.3: Writing Control program

The 1/0 complex equipment “mmicon” should be connected to the I/O connection window first. You
can find 3 boards under “MMICON”.

wn [3aGRAF - DEMO_38 - 1/ connection i [ 3

File Edit Tools Optionz Help
FEEE R A=

| »a| ref=114
s com_port = 4
L+ ]l

NER S REEE

m MMICON
B = Status n+

[-] = Key_in o
[[] = Page_out L Rd
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Status:
Parameter “com_port” defines the COM No. to link to the MMOCON. 3 or 4 for 1-8xx7, while 3
for 1-7188EG/XG , and 2 for W-8xx7
1 channel of Digital Input: True means communication between the controller and the MMICON
is Ok. FALSE means fail.

Key _in:
1 channel of Integer Input: The value is the key been pressed. And the value will last only for one
scan cycle, then go back to 0.

Key Key code value Key Key code value
0 16#30 Enter 16#0D
1 16#31 : 16#2E
2 16#32 Left 16#1B
3 16#33 Right 16#1A
4 16#34 Up 16#18
5 16#35 Down 16#19
6 16#36 Back space 16#08
7 16#37 F1 16#F1
8 16#38 F2 16#F2
9 16#39 F3 16#F3
A 16#41 F4 16#F4
B 16#42
C 16#43
D 16#44
E 16#45
F 16#46

Page_out:
1 channel of Integer Output: The value output define the page No. to display.

The 1-8417/8817/8437/8837, I-7188EG/XG & W-8xx7 controller provide below functions to control the
action of the MMICON.

MI_BOO Display a boolean value as “ON” or “OFF”
MI_INT Display an integer value

MI_REAL  Display a real value

MI_STR Display a string

MI_INP_N  To enter an integer

MI_INP_S  To enter a string

REAL_STR Convert a real value to a string
STR_REAL Convert a string to a real value

Please refer to the demo_38, dem_39 in chapter 11.
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Chapter 17. SMS: Short Message Service

The 1SaGRAF controller can integrate with a GSM Modem to support SMS: Short Message Service.
This allows user to request information or control something from his own cellular phone to the
ISaGRAF controller. Beside, the controller can also send information and alarms to user’s cellular phone.
The following is the COM port number of the GTM-201-RS232 for connecting different PAC:

I-8xx7: 4 0or5 I-7188EG/ uPAC-7186EG/uPAC-5xX7: | XP-8xx7-Atom-CE6/
lor3or4 XP-8xx7-CE6: 5 or 6
I-7188XG: 3o0r4 VP-2117:30or5 WP-5xx7: 3
iP-8xx7: 4 or 5 VVP-25W7 /| VVP-23W7: 3 0or5 WP-8xx7:4 0or5
Note:

Recommend not to use the GTM-201-RS232 if your PAC is the WP-8xx7, VP-25W7 / VP-23W7 and
XP-8xx7-CE6, XP-8xx7-Atom-CE6 using the 1-8212W / 1-8213W (GPRS/GSM board) is better. The
[-8212W / 1-8213W can be plugged in the leftmost I/O slot of the WP-8xx7, VP-25W7 / VP-23W?7 (slot
0) and the XP-8xx7-CE6 / XP-8xx7-Atom-CE®6 (slot 1). To enable the 1-8212W / 1-8213W, please refer
to http://www.icpdas.com/fag/isagraf.ntm > FAQ-143. For using the 1-8212W / 1-8213W, the related
COM port is, WP-8xx7, VP-25W7 [ VP-23W7: COMS5, XP-8xx7-CE6, XP-8xx7-Atom-CE6: COMG.

17.1: Hardware Installation

The 1-8417/8817/8437/8837 supports SMS since its driver version of 2.24, while version 1.14 for
I-7188EG, and version 1.12 for 1-7188XG. If your driver is older one, please upgrade the hardware
driver to the associate version or a higher version. The driver can be found from the below ICP DAS’s
web site: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

The 1/0 library should be re-installed if yours is older one. Please refer to section 1.2. Or you can refer to
Appendix A.2 to simply install “C functions” with the below items.

SMS_test, SMS_get, SMS_gets, SMS_send, SMS_sts and “1/O complex equipment” : SMS.

Recommend to use the GTM-201-RS232 as GSM Modem. You may purchase them from ICP DAS or
from your local agent. ICP DAS is not sure for other GSM modems working or not.

Note: Please REMOVE the password setting in SIM card , then plug it into GSM modem.

iP-8xx7(COM4/5) GSM cable of 7188EG/XG:COM3/4  GSM cable of
W-8xx7(COM?2) GTM-201-RS232 ooa CTM.201.R6232
2RXD —— 2TXD
RXD —— 2TXD
N5} 1 - S 4 DSR DTR (0F RTS) --rermememem- 4 DSR
=g p— 7 CTS DTR (0F RTS) =-rcemememem- 7 CTS
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17.2: A SMS demo example

The demo project is located at 1-8xx7’°s demo_43, please refer to section 11.1 to install it to your
1ISaGRAF workbench. Or It can be downloaded at ICP DAS’s FTP site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

Moreover, the demo_43a is an example for sending SMS to multiple cellphone can be obtained at the

same ftp site above.

Variables :
Name Type Attribute |Description
M1 Boolean |Internal |Trigger to send an alarm message when K1 is pushed
M2 Boolean |Internal |Trigger to send a report message when a message is
coming
K1 Boolean |Input Pushbutton 1, connect to push4key
L1 Boolean |Output  |Output 1, connect to show3led
L2 Boolean |Output |Output 2, connect to show3led
L3 Boolean |Output  |Output 3, connect to show3led
Q1 Boolean |Internal |Test if message is coming
TMP Boolean |Internal |Temportary usage
SMS_available |Boolean |Input is SMS available ? connect to SMS - status
T1 Timer Internal |Blinking time of L1 to L3, init at T#500ms
data Message |Internal |The coming Message
phone Message |Internal |phone No. of sender
Date_time Message |Internal |Message coming date & time in string format
To who Message |Internal |phone No of receiver, please use your own No.
Msg to_send |Message |[Internal |Message to send out
Yearl Integer Internal |Message coming year
Monl Integer Internal |Message coming month
Dayl Integer Internal |Message coming date
Wday1l Integer Internal |Message coming week date
Hourl Integer Internal |Message coming hour
Minl Integer Internal |Message coming minute
Secl Integer Internal |Message coming second
Q1 cnt Integer Internal |Message coming count, declared as retained variable
Msg_status Integer Internal |Message sending status
TMP_v Integer Internal |temportary usage
Project architecture :
=2 -I5aGRAF - DEMO_432 - Prozrams =10 x| Operation actions:

File Make Project Tool: Debng Option:  Help

B HSE ED B Xie mH 2325 |

Blegin: [y
rcy_MSq receive messsge
snd_msg =end alarm message

Begin: work (Ladder Diagram)
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1. If K1 is pushed, an Alarm message
will be sent.

2. If the user send a message in format,
for ex. T0O200 or T1500 to the
controller, the blinking period will
change to 200ms and 1500ms. And
then the controller will response a
report message back to the user.
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1/0 connection:

LD program : work

Fil= Edit Tool: Option: Help

=10l x|

mm SMS

B = Status n«

]

2 show3led ne

= pushdkey ne

12

o SMS_available

14 Trigger to send an alarm message when K1 is pushed
K

K
I I~ =D !
— Get message Sending status every scan cycle
SMES_STS
I en eno i
[ Hhisg_status
— Blink outputs
BLIMNK L1
I RUN 1
Lz
TIHCYCLE
L3
a1 :
I 1F} en eno i
@1_entinT apet_ent <« Message coming count, Q1_cnt is
1din2 declared as retained variable
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ST program : rcv_msg

Q1 := SMS_test(): «——1 Testif amessage is coming or not

if Qlthen «——1 if a message coming

Yearl :=SMS_get(1);

Monl :=SMS_get(2); -
Dayl :=SMS _gget(g))' / call SMS_get to get message coming
Wdayl := SM§_get(4,); date & Time in integer format

Hourl :=SMS_get(5);
Minl :=SMS_get(6);
Secl :=SMS_get(7): get phone No. of sender

phone := SMS_gets(2); / get message coming date & time in string format
date_time := SMS_gets(3); 7
get message data, SMS_gets(1) should be called in the last one,

because it will reset SMS_test status to FALSE:No message
¥— coming

data :=SMS_gets(1);

Check the coming message. For ex. T1500 will result T1=1500 ms, while T0300
result T1=300ms, however TAB10 will result T1=0 ms (not valid)

if mid(data,1,1) = T" then <« check 1st char is T or not

TMP_v = ANA(mid(data4,2)); o | extract 4 bytes starting from string position 2, and

then convert to an integer

(* valid format *)
if TMP_v>=50 and TMP_v<=9999 then
T1:=TMR(TMP_v); (* convert to timer *)

Msg_to_send := 'Current T1 change to ' + Msg(TMP_v) + 'ms.";

M2 := TRUE;
T Trigger to send a report message to sender
else (* invalid format*)

Msg_to_send := "1 Wrong command, Val should be between T0050 to T9999. Current T1 remains
at'+ Msg(Ana(T1)) + 'ms.’

M2 := TRUE;
T~ Trigger to send a report message to sender
end_if;

end_if; (* if mid(data,1,1) = 'T" then *)

end_if; (*if Q1 then *)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 17-4



ST program : snd_msg

if message sending status is not 1:busy

if (Msg_status <> 1) and SMS_available then -
Message sending status:

if M1 then (* alarm triggering *) 0: waiting for a new sending request
1: busy. (message is processing now) 21:
TMP := SMS_send(to_who,'K1 is pushed!"); The message is sent successfullly
M1:= FALSE:  <— -1: SMS system is not available

-2: Timeout, No response.

elsif M2 then (* Report triggering *)

TMP := SMS_send(phone,Msg_to_send); (* report message back *)

M2 = FALSE;
end_if; <  Must disable it (set to FALSE)
- after SMS_send is called
end_if;

More description of SMS_sts, SMS_send, SMS_test, SMS_get & SMS_gets, Please referto 1ISaGRAF’s
On-line Help. “Library” — “C functions” — “SMS_xxxx”

LF - Project banagement

Fils: Edit Project Iools Options | Help
|Dﬂﬂ|i@[ﬁ| User's gmide | |CQ|
fbus_mas Langmage reference |
testd
fbus_slv
boch_3
bock

Techrdcal notes x|

Referem

Author C functions ) ﬂ |cfsample j|

! —_— o 1 I3 M
i Technical notes
Yersion Funchions hnical not

Descripl Eininr: l:tizr:l | C functions j| | ShS get:Get date & Time from messag buf
C function blocks — -
Comversion functions - 5MS_get N
CTEaNon aate. 1o Mmay 1995
author: CJInternational  (Get message date and time from controller's date & time
call: P1, P2 [ANA) *=* Target : 1-8417)8817/8437/8837 , I-7188EG , F7188XG =
return: Q: addition of P1
call:

prototype: Q:= CFsample

Ref integer togetwhat?, 177

] 1: getyear, [N_=200072099]
2: getmonth, [N_=1712]
3. getdate, [N_=1731] |
1l | I
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Chapter 18. Motion

Note:

1. XP-8xx7-CE6 and XP-8xx7-Atom-CE6 support the 1-8094 / 8094F (4-axis Motion & Encoder) and
the 1-8092F (2-axis Motion & Encoder) and that is the better solution than 1-8091W, please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-132.

Limitation:

1. If using the 1-8417/8817/8437/8837, the standard driver version is not support the 1-8090 and 1-8091.
Therefore, the users need to update it to the “Motion” driver, please visit the website below:
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

2. 1-8437/8837 CAN NOT do Ethernet communication when using 1-8091 to do motion control, while
WinCon-8xx7 doesn’t have this limitation. (The standard driver version for WinCon-8xx7 has
supported the 1-8090 and 1-8091.)

3. Only one 1-8091 board in I-8xx7 & WinCon-8xx7 can do X-Y dependent motion, other 1-8091 boards

should be moving independent. Moreover, the 1-8xx7 can support max. two 1-8091 and the WinCon
can support max. four 1-8091.

18.1: Install motion driver

Restriction of the motion driver of 1-8417/8817/8437/8837:

The motion driver for 1-8417/8817/8437/8837 doesn’t support the Ethernet communication, however
W-8337/8737 desen’t have this limitation.

The 1ISaGRAF demo projects of motion for 1-8417/8817/8437/8837 are “demo 27", “demo_28", &
“demo_46”. They are located in the

1-8000 CD-ROM: \napdos\isagraf\8000\demo\” , or at
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

The ISaGRAF demo projects of motion for W-8337/8737/8347/8747 are “wdemo_26", “wdemo_27”,
“wdemo_28” & “wdemo_29”. They are located in the

Wincon CD-ROM: \napdos\isagraf\wincon\demo\” , or at
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/
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All functions that trigger 1-8091 & 1-8090 are named as ”M_???", Please refer to the On-line help from
the ISaGRAF “Help” — “Library” - “C functions” for names starting with “M_???".

[ 15a0R AF - Project Management =10 x| |
File Edit Project Tools Options | Help Techmialia] : %]
ecical noes
B (DB [0E] Lo - =] s J
L S C functions > || | m_hzporg:iBD_HSP_ORG =
ebus_s1 = 10 boards N LN
5256 test 5298 Functiors - \ ii
Function blocks
Reference 1107 About... PRI A ser's manual,
Author : ) Eoﬁ:;?soign fﬂﬁczons U
Date of creation : 2002}9/26 v Mak N A driver i Il installed =
Version number : 1 - 1SaGRAF 3.46 ake sure the motion driver is well installed.
. .- . **** Please refer to NapdosiISaGRARBO0MADriver\motion.pdf ***
Description p P
P ) *** Demo: please referto demo_27 ., demo_28
High SPeed move, and stop when ORG1/ORG2 limit switch is toug
call: B
4« | 2

Beside, please refer to “I-8091 & 1-8090 User’s Manual” .1t can be found in the package box of the
1-8091, or

1-8000 CD-ROM: napdos\8000\motion\i8091\manual\
ftp site: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/motion/i8091/manual/
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18.2: Introduction

18.2.1: System Block Diagram

The 1-8091 stepping motor control card is a micro-computer controlled, 2-axis pulse generation card. It
includes a 2Kbytes-FIFO to receive motion command from host, a micro-computer for profile
generation and protection, 2-axis DDA chip to execute DDA function when interpolation command is
used, 2500Vrms optical isolation inserted for industrial application.

2K FIFO CPU DDA Chip
) —\ Profile Generation ——
— X-axis
Interface Protection —
2
Bus .
DDA Chip Optical
R Isolation
Y-axis
Limit Switch
Input Port __/
Connector
| | Limit Switch . ﬁ Limit Switch Signal
Input Port

Fig.(1) block diagram of 1-8091 card

18.2.2: DDA Technology

The DDA chip is the heart of 1-8091 card, it will generate equal-space pulse train corresponding to
specific pulse number during a DDA period. This mechanism is very useful to execute pulse generation
and interpolation function. The DDA period can be determined by DDA cycle. Table(1) shows the
relation among DDA cycle, DDA period and output pulse rate. When DDA cycle set to 1, the DDA
period is equal to (1+1)x1.024ms = 2.048ms. The output pulse number can be set to 0~2047, therefore
the maximum output pulse rate will be 1Mpps. The minimum output pulse rate is 3.83pps when set DDA
cycle=254 (DDA period = (254+1)x1.024ms = 261.12ms).

DDA

|«

DDAcycle L

v

X pulse =

Y pulse =6

Zpulse=4

]
|
I
.

Fig.(2) DDA mechanism
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Table(1) The Relation among DDA cycle, DDA period and output pulse rate.

DDA cycle |DDA period Max. pulse rate(n=2047) [Min. pulse rate (n=1)
1 2.048ms 999511pps 488pps

2 3.072ms 666341pps 325pps

3 4.096ms

N (N+1)*1.024ms (2047/(DDA period) 1/(DDA period)

254 261.12ms 7839pps 3.83pps

The DDA cycle can be set by i8091 SET VAR() command which decribed in charpter 3. The selection
criterion of DDA cycle was described as following.

1. The required max. output pulse rate.

PRmax = Vmax*N/60
2047

PRmax = (DDAcycle +1)*1.024ms

PRmax : max. output pulse rate.
Vmax : max. speed (rpm).
N : the pulse number of stepping motor per revolution (pulse/rev).

2. The required speed resolution.
The maximum output pulse number is Np(0~2047), therefore the speed resolution is Vmax(max.
speed)/Np. The DDA cycle can be obtained by following equation.
Np
PRmax = (DDAcycle +1)*1.024ms

3. When choose large DDA cycle (DDA period), it will occur vibration between different pulse input
which generally can be observed during acceleration or deceleration. So, the small DDA cycle , the
smooth acceleration/deceleration curve as long as the speed resolution is acceptable.

Example: Stepping Motor
The spec. of stepping motor is 500 pulse/rev, max. speed 500 rpm, speed resolution 2 rpm.

The required max. pulse rate
PRmax =500 rpm*500/60 = 4166.67 pps

The maximum output pulse
Np = 500rpm/2rpm =250 pulse number
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The DDA cycle can be calculated by follow equation

Np

PRmax = (DDAcycle +1)*1.024ms
250

4166.67 = (DDAcycle +1)*1.024ms

DDA cycle =58
High Speed = 247 pulse (4166.67*58*0.001024)

The above results means that maximum speed is 500rpm when send command i8091 SET_VAR(O, 58,
2, 2, 247) to 1-8091 card.

Example: Pulse type input Servo Motor
The spec. of servo motor is 8000 pulse/rev, max. speed 3000 rpm, speed resolution 2 rpm.

The required max. pulse rate
PRmax = 3000 rpm*8000/60 = 400,000 pps

The maximum output pulse
Np = 3000rpm/2rpm =1500 pulse number

The DDA cycle can be calculated by follow equation

Np

PRmax = (DDAcycle +1)*1.024ms
1500

400,000 = (DDAcycle +1)*1.024ms

DDA cycle =3
High Speed = 1638 pulse (400,000*4*0.001024)

The above results means that maximum speed is 3000rpm when send command i8091_SET_VAR(0, 3,
2,2,1638) to 1-8091 card.

18.3: Hardware

18.3.1: 1-8000 hardware address
The hardware address of 1-8000 main system is fixed as following table. There are 4 slots 1-8000 and 8
slots 1-8000.

Slot0 |[Slot1 |Slot2 (Slot3 |(Slot4 |Slot5 |[Slot6 |Slot7
1-8000, 4 slot 0x080 |0Ox0AO |0xOCO |OxOEQO |---

address
1-8000, 8 slot 0x080 |OxOAO |[0xOCO |OXOEO |0x140 |0x160 |0x180 |0Ox1AO0
address

Fig.(3) 1-8000 hardware address
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18.3.2: LED Indicator

power
|
\ /ORG1: X-axis’s original limit switch
for machine home position.
D /LS11, /LS14 : X-axis’s negative and

positive limit switches.

|:| /IORG2: Y-axis’s original limit switch
for machine home position.
/D /LS21, /LS24 : Y-axis’s negative and
positive limit switches.
/EMG : system’s emergency signal

input.

/ORG1 /LS11 /LS14 /ORG2 /1821 /LS24 [EMG
Fig.(4) 1-8091 LED indicator

18.3.3: Hardware Configuration

Limit switch configuration

Because the profile generation and protection is executed by the CPU on 1-8091 card, the limit switches
must configure as following diagram. The motion command just can work properly.

CCW/BW CW/EW
_ E———
Motor
R
|
| 4
LS11 ORG1 LS]4
O/O o7 O O/IO
/LS11
/ORG1
/LS14
EXT GND | 1
JENG ya X axis
Emergency

Fig.(5) Limit switch configuration of X axis
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CCW/BW CW/EW
-

Motor

[ ]
| — )(
I
LS21 ORG2 LS4
o0 O70 o7 O
/1821
JORG2
/LS24
EXT GND [ "
B Y axis

Fig.(6) Limit switch configuration of Y axis

Output pulse mode configuration
1-8091 card provide two kind output method.

(a) CW/CCW mode
(b) Pulse/Direction mode

The command M_s_mode(card_NO _, modeX_, modeY ) provide parameters 0: CW_CCW and 1:
PULSE_DIR to define output pulse mode.

cw LT LT L]
CCW ML L L

Mode = 0 (CW_CCW)

Pulse

Direction \

Mode = 1 (PULSE_DIR)

Fig.(7) Output pulse mode
Direction configuration

Sometimes, the output direction of X-axis, Y-axis is not in the desired direction due to the motor’s
connection or gear train. It is recommended to unify the output direction as shown in Figure(5)(6). The
CW/FW direction is defined as toward outside from motor and the CCW/BW direction is defined as
toward inside to motor. The M_s_dir(card_NO _, defdirX_, defdirY_) command provides parameters
0: NORMAL_DIR and 1:REVERSE_DIR to define the rotating direction of motor.
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Turn Servo ON/OFF (Hold ON/OFF)

To turn servo motor into servo ON(OFF) state, or turn stepping motor into hold ON(OFF) state, the
command M_s_serv(card_NO _, sonX_, sonY_) provide parameters 1:0N and 0:OFF to turn ON or
OFF.

Automatic protection
The 1-8091 card has a automatic protected system.

(a) If X-aixs command is executing and moving toward CW/FW direction, X-axis will immediately stop
when LS14 is touched. To release this protection as long as X-axis move toward CCW/BW direction.

(b) If X-aixs command is executing and moving toward CCW/BW direction, X-axis will immediately
stop when LS11 is touched. To release this protection as long as X-axis move toward CW/FW
direction.

(c) If Y-aixs command is executing and moving toward CW/FW direction, Y-axis will immediately stop
when LS24 is touched. To release this protection as long as Y-axis move toward CCW/BW direction.

(d) If Y-aixs command is executing and moving toward CCW/BW direction, Y-axis will immediately
stop when LS21 is touched. To release this protection, as long as Y -axis move toward CW/FW
direction.

(e) If the signal of the emergency limit switch /EMG was found in CPU firmware, all motion will be
terminated and stop.

Set limit switch as normal close condition

The limit switches /[EMG, /LS11, /LS14, /LS21, /LS24, /ORG1, /ORG2 is initially normal open
condition, that is, these signal is active when connect it to ground. In industrial application, it might be
recommended normal close condition, that is, these signal is active when open from ground.

The M_s_nc(card_NO _, sw_) command can be set sw=0 (default), for normal open condition. When set
sw=1, for normal close condition.
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18.3.4: Pin assignment of connector CN2

+5V s 1

14

CW_PULSE1 2

15
CW_PULSE2 > 3

CCW_DIR1

16
CCW_DIR2 - a

HOLD1

17
HOLD2 > GND 5

18

EXT VCC (12~24V) ., 6

19

7
ORGL [ >

ORG2 > 5
LS11 DT

Ls21 > L
Y]
E 10
523
X1
14 [ >

LS24 > . 12
|:: 25
EXT_GND I 13

’oLbobLbLbobobLoLoobobobLo/‘ g%

Fig.(8) CN2 connector of 1-8091

Table of CN2 connector’s pin assignment

pin name pin Description
number
+5V 1 Internal +5V power, Max. output current: 50mA
CW _PULSE1 |2 X-axis CW (Pulse) output pin
CCW _DIR1 3 X-axis CCW (Direction) output pin
HOLD1 4 X-axis HOLD (servo on) output pin
GND 5 Signal ground of pin 2,3,4
EXT_VCC 6 External power(12~24V) for limit switches
/ORG1 7 X-axis original (home) limit switch
/LS11 8 X-axis limit switch
9,10 No used
/LS14 11 X-axis limit switch
IEMG 12 Emergency input
EXT_GND 13 External ground for limit switch
+5V 14 Internal +5V power, Max. output current: 50mA

CW_PULSE2 |15

Y-axis CW (Pulse) output pin

CCW_DIR2 16

Y-axis CCW (Direction) output pin

HOLD?2 17 Y-axis HOLD (servo on) output pin
GND 18 Signal ground of pin 15,16,17
EXT_VCC 19 External power(12~24V) for limit switches
/ORG2 20 Y-axis original (home) limit switch
/LS21 21 Y-axis limit switch
22,23 No used
/LS24 24 Y-axis limit switch

EXT_GND 25

External ground for limit switch
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The internal circuit of CW_PULSE, CCW_DIR, HOLD

When output these signal as 1, it can source 15mA(max.).
When output these signal as 0, it can sink 50mA(max.)

+5V
[e]

330

CW_PULSE1
CCW_DIR1

[ HOLD1

CW_PULSE2
CCW_DIR2
HOLD2

BERS

i8091

Fig.(9) internal circuit of pulse output pin

The internal circuit of limit switch input

Initially, the limit switch inputs of 1-8091 board are normal open (N.O.), the 1-8091 board will automatic
protect when limit switch pin connect to EXT_GND. The user can use the command

M_s nc(card_NO , 1) to let those limit switch input as normal close condition at the beginning of the
user’s program.

EXT_VCC (12V~24V)

4.7K

:}i; +

18091

/ORG1, /LS11, /LS14

IORG2, /LS21, /LS24

IEMG

Fig.(10) internal circuit of limit switch input pin

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 18-10



Example of connection

+5V
o

} # J_/\/\/j CW_PULSEL CW_+ AAAL

é_ i
—El
N AL 1A%
+5V
[e]
é_ CCW DIR1 CCW + 1 f
é__}r > AAA o
cow. NE 4-9%
+5V
[e]
z} [IFA HOLD1 HOLD + AAAL o
HOLD - 2 ¥ {_E‘
GND

V4
DGND FAN-OUT TYPE (VEXTA) DRIVER

Fig.(11) fan-out type driver (VEXTA's motor driver)

+5V
Q com
J AL e
z} [:>A 1 H\/\/\_J CW PULSE1 CW/PULSE 2 i {_g
+50V
4+ AAAL] &)
z} '#A l_/\/\/j CCW DIR1 CCW/DIR 2 1 {—a
+50V
LA e
3} '-#“ 1 HOLD1 HOLD 2 i{—a
GND
Y
DGND SINK TYPE DRIVER

Fig.(12) Sink type driver
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O
4
N

DB25M-90
P
S5V TN
14 o
CW_PU[SE1 2 1o
CW _PULSE? 15 °
CCW DIR1 3o
CCW DIR2 16 o
HOLD1 4|4
HOLD2 17 o
SGND . 5 o
EXT_VCC 12 0
o ' o)
EXT VCC o1,
(12v~24v) PHOME1 R
PHOME2 s 5 0
PLS11 51 —0O
PLS21 >
Xt
10
K23 -oo
X1
PLS14 2 1°
PLS24 [__> > o)
PEMG 5= 1°
Lo
EXT_GND 1315
\/
S8091 card

CN2
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DB25M-90
1A+ 1 (5™
1A- 14 o
1B+ 2 1o
1B- 15 °
1C+ 3o
iC- 16 o

__E5v._ 41,5
EGND 17 o
2A+ 5 o
2A- 18 °
2B+ 6 |o
2B- 19 °
2C+ 7

0
2C- 20 o

8 |o
EGND 21 o

__3A+ 914
3A- 2 o
3B+ 10 | 5
3B- 23 o

__3C+ 1114
3C- 24 o
E5V 12 | o
EGND 25 )
EGND 13 | o

\/

S8090 card

Fig.(13) The connection between 1-8090 and 1-8091 for function testing or pulse feedback by 1-8090
encoder card.
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18.4: Software

1/0 connection:

The “1-8091A” connected on the 1/0 connection window contains 11 digital input channels.

o [Ba3EAF - WDEMO 26 - IO comnection

File Edit Tool: Options Help

=101 x|

B egR2o|ltd Fh &8

(o] ﬂ v ref - s091a | CHL:
BB = i_80914 n«— mg NO OR_NC{ CH2
7| o EMG “Emd CH3
[a] ]

The “NO_OR_NC” ] CH4 .
parameter can beset as QLS CLe CH5

0: Normal Open
1: Normal close.

= =]]=

=

@ L5140 Rig
[6 | @ ORG1 (O
@ XSTOPT
& L5271 (* et
[o ] @ LS24(*Rig
o ORG21° 0
& YSTOP(*

CH6 :
CH7 :

CHS8:
CH9:
CH10 : ORG2, Original position swtch of Y-axis

CH11 : YSTOP, Stop or not of Y-axis, TRUE: stop

Input Channel:

EMG, emergency stop

: IFFEF, FIFO is empty or not, TRUE: empty
. IFFFF, FIFO is full or not, TRUE: full

LS11, Left limit swtch of X-axis

LS14, Right limit swtch of X-axis

ORG1, Original position swtch of X-axis
XSTOP, Stop or not of X-axis, TRUE: stop

LS21, Left limit swtch of Y-axis
LS24, Right limit swtch of Y-axis

1-8090 contains 3 analog input channels.

wn ISaGRAF - TESTOL - 1O connection

File Edit Took

Options  Help

FEEE LI A=

na

(0] = i_8091

EN = i_8090 o

_1ol x|
Parameter:
x_mode : integer counting mode of X-axis
i’ v | ref = 5030 y_mode : integer counting mode of Y -axis
aur| >_mode = 10 z_mode : integer counting mode of Z-axis
ﬂ' 5’—'"“:'3 ) :g 00: quadrant counting mode
Zil—"“’ £ 10: CW/CCW counting mode
% 20: pulse/direction counting mode
]
‘ Input Channel:
CHL1 : encorder value of X-axis
CH2 : encorder value of Y-axis
CH3 : encorder value of Z-axis
| CHL1 to CH3 are signed 32-bit integer format
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Setting commands:

M _regist Register one 1-8091

In order to distinguish more than one 1-8091 card in 1-8417/8817/8437/8837 m_regist
platform, the 1-8091 cards should be registrated before using it. This command _
will assign a card number = “card_NO_” to 1-8091 card at that “address_" . If

there is no 1-8091 at the given address, this command will return FALSE. Taddre e

card

Note: If using “lI_8091A” rather than “I_8091” on the 1/0 connection window, user don’t need to call
“m_regist” & “m_s_nc”, they are ignored. The card_NO of “I-8091A” is equal to its slot No. I-8xx7: 0 ~
7. W-8xx7:1~17.

Parameters:
card_NO_ integer valid is 0 ~ 19.
address_ integer the plugged slot address of the 18091 card
slot 0: 16#80
slot 1: 16#A0
slot 2: 16#CO
slot 3: 16#EO
slot 4. 16#140
slot 5: 16#160
slot 6: 16#180
slot 7: 16#1A0

Return:
Q_  boolean TRUE: Ok, FALSE: Falil

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

(* declaration: INIT as boolean <internal> and has initial value of TRUE  *)

(* TMP as boolean <internal> *)
(* cardNO as integer <internal> and has intial value of 1 *)

(* Do some init setting at 1st scan cycle *)

if INIT then
INIT := FALSE;
TMP := M_regist(cardNO,16#80); (* plug 18091 in slot 0 *)
TMP := M_r_sys(cardNO); (* reset i8091's setting *)
TMP := M_s_var(cardNO,4,2,5,100);
TMP := M_s_dir(cardNO,0,0); (* Normal direction *)
TMP := M_s_mode(cardNO,1,1); (* pulse_dir mode *)
TMP := M_s_serv(cardNO,1,1); (* X & Y server ON *)
TMP := M_s_nc(cardNO,0); (* Normal open *)

end_if;
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M_r_sys Reset all setting

To reset 1-8091 card, this command will terminate the running command in m_r_sys
1-8091 card. User can use this command as software emergency stop. This i

command also will clear all of setting, so, all 1-8091 card’s parameter should be card
set again.
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_s var Set motion system parameters

m s var
To set DDA cycle, accelerating/decelerating speed, low speed and high speed ... .4
value. | .
DDA ¢

Parameters: Jdee D

card_NO _ integer the card No. has been set by M_regist, Aow =

validis 0 ~ 19 i h_ a b

DDA cycle_ integer DDA cycle, valid is 1 ~ 254 =

Acc_Dec_ integer Acc/Dec speed , valid is 1 ~ 200

Low_Speed integer low speed , valid is 1 ~ 200 , Low_Speed_>= Acc_Dec _

High_Speed_ integer high speed , Low_Speed_ <= High_Speed <= 2047
Return:

Q_  boolean always return TRUE.
Note:

The lower “DDA_cycle ” is given, the smaller delay time between /ORG1 ON and /X _STOP ON (or
/ORG2 ON and /Y_STOP ON) when using M_hsporg & M_Isporg command. For ex, DDA _cycle set
to 4, the delay time is about 5 to 13 ms.

High_Speed
Acc_Dec Acc_Dec Low_Speed
Restriction: Default value
1< DDA _cycle <254 DDA cycle =10
1< Acc_ Dec <200 Acc_Dec=1

Low_Speed =10

< <
1< Low_ Speed <200 High_ Speed = 100

Low_Speed < High Speed <2047
Low_Speed >= Acc_Dec

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

TMP :=M_s var(1, 5, 2, 10, 150);

(* DDA _cycle=5 --> DDA period = (5+1)*1.024ms = 6.144ms
Acc_Dec =2 --> Acc/Dec speed = 2/(6.144ms)"2 = 52981 p/s"2
Low_Speed =10 --> |ow speed = 10/6.144ms = 1628pps
High_Speed =150 --> high speed = 150/6.144ms = 24414pps *)
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M_s_dir Define output direction of axes

Sometimes, the output direction of X-axis, Y-axis is undesired direction due to
the motor’s connection or gear train. In order to unify the output direction as
shown in Fig.(5) and Fig.(6). Where CW/FW direction is defined as toward
outside from motor, CCW/BW direction is defined as toward inside from motor.
This command provide parameters to define the rotating direction of motor.

Parameters:

m_s_dir

Toard
Tdefdi
Tdefdi o

card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19

defdirX _ integer X axis direction definition , valid is 0 ~ 1
defdirY _ integer Y axis direction definition , validis 0 ~ 1
0: normal direction, 1: reverse direction

Return:
Q_  boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_s _mode Set output mode

Parameters:
card_NO _ integer the card No. has been set by M_regist,
valid is 0 ~ 19
modeX_ integer X axis mode, validis 0 ~ 1
modeY _ integer Y axis mode, validis 0 ~ 1
0: CW_CCW, 1:PULSE_DIR

Return:
Q_  boolean always return TRUE.

cw [ LI LI LI
CCW ML L L

Mode = 0 (CW_CCW)

Pulse

Direction |

Mode = 1 (PULSE_DIR)

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_s_serv Set servo ON/OFF

m_s_serv
Parameters: Toard_
card_NO_ integer the card No. has been set by M_regist, -
validis 0 ~ 19 1. i
sonX_ integer X axis servo/hold on switch , valid is0 ~1 1520 Q
sonY_ integer Y axis servo/hold on switch , valid is 0 ~ 1
0: OFF, 1:ON
Return:
Q_  boolean always return TRUE.
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
M s nc Set N.O./N.C.
m_s_nc

To set all of the following limit switches as N.C.(normal close) or N.O.(normall
open). If set as N.O., those limit switches are active low. If set as N.C., those limit card_
switches are active high. The auto-protection will automatically change the o a
judgement whatever it is N.O. or N.C..

Limit switches: ORG1, LS11, LS14, ORG2, LS21, LS24, EMG.

Note: If using “lI_8091A” rather than “I_8091” on the 1/0O connection window, user don’t need to call
“m_regist” & “m_s_nc”, they are ignored. The card_NO of “I-8091A” is equal to its slot No. I-8xx7: 0 ~
7. W-8xx7:1~7.

Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
SW_ integer 0: N.O. (default), 1: N.C.

Return:
Q_  boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

Note: If using “I_8091A” in the ISaGRAF 10 connection window, there is a “NO_OR_NC” parameter

can be set to define as 0:Normal Open, 1:Normal Close. So user no more need to call this “m_s_nc”
function if using “I_8091A”.
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Stop commands:

M_stpx Stop X axis m_stpx
Tcard Qr
Parameters:
card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_  boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_stpy Stop Y axis m_stpy
Parameters: “|card QI
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_  boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

m_stpall
Tcard ooy
This command will stop X & Y axes and clear all of commands pending in the FIFO.

M_stpall Stop X & Y axes

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:

Q_  boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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Simple motion commands:

m_lsporg
M _Isporg Low speed move to ORG deard
Low speed move , and stop when ORG1/ORG2 limit switch is touched. 0IR
TARIS Qo

Parameters:

card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer 0:Cw, 1.CCW

AXIS_ integer 1: Xaxis , 2:Y axis
Return:

Q_  boolean always return TRUE.

ORG
Low speed \V
[ |
m_hsporg
M _hsporg High speed move to ORG card
High speed move , and stop when ORG1/ORG2 limit switch is touched. PR
ARIS QT

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer 0:Cw, 1.CCWwW

AXIS_ integer 1: Xaxis , 2:Y axis
Return:

Q_  boolean always return TRUE.

ORG
high speed \V

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

Note:

The lower “DDA _cycle " is given, the smaller delay time between /ORG1 ON and /X_STOP ON (or
/ORG2 ON and /Y_STOP ON) when using M_hsporg & M_Isporg command. For ex, DDA _cycle set
to 4, the delay time is about 5 to 13 ms.
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M_Isppmv Low speed pulse move m_Isppmv
o Teard_

Low speed move a specified “pulse s
Parameters: pulse QI

card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19

AXIS integer 1: X axis , 2:Y axis

Pulse integer number of pulse to move. if > 0, move toward CW/FW dir.

if <0, move toward CCW/BW dir.

Return:

Q_  boolean always return TRUE.

#pulseN
[ |
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
_ m_hsppmv,
M_hsppmv High speed pulse move Aard
High speed move a specified “pulse” RIS
Tpulse "

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

AXIS_ integer 1: Xaxis , 2:Y axis

Pulse_ integer number of pulse to move. if > 0, move toward CW/FW dir.

if <0, move toward CCW/BW dir.

Return:
Q_ boolean always return TRUE.

high speed

#pulseN

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 18-21



M_nsppmv Normal speed pulse move

m_nsppmy,
Normal speed move a specified “pulse” Teard_
Parameters: :ME—
card_NO_ integer the card No. has been set by M_regist, pulse
validis 0~ 19 1EPEED Qr
AXIS_ integer 1: Xaxis , 2:Y axis
Pulse_ integer number of pulse to move. if > 0, move toward CW/FW dir.
if <0, move toward CCW/BW dir.
SPEED _ integer Speed, low speed <= SPEED _ <= high speed
Return:
Q_  boolean always return TRUE.
Mormal speed
e Honleel] \
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
M_Ispmv Low speed move m_lspmv
Low speed move toward the direction specified. It can be stop by M_stpx or ‘|card_
M_stpy or M_stpall command 10IR_
ARS LT
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
DIR_ integer direction. 0: CW, 1: CCW
AXIS integer 1: Xaxis , 2:Y axis
Return:
Q_  boolean always return TRUE.
Low speed
>

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_hspmv High speed move

m_hspmv

High speed move toward the direction specified. It can be stop by M_stpx or |card_
M_stpy or M_stpall command 1DIR_
Parameters: AHIS d

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer direction. 0: CW, 1:CCW

AXIS integer 1: Xaxis , 2:Y axis
Return:

Q_  boolean always return TRUE.

high speed

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_cspmv Change speed move m_cspmv
This command will accelerate/decelerate the selected axis’s motor to the :E?rd‘
“move_speed”. This command can be continuously send to 1-8091 to dynamicly |dir_
change speed. The rotating motor can be stop by the command M_stpx, M_stpy, Jaxis_
M_stpall, or M_slwstp rmove at
Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

dir_ integer direction. 0: CW, 1: CCW

axis_ integer 1: X axis , 2:Y axis

move_speed_ integer 0 <move_speed_ <=2040
Return:

Q_ boolean always return TRUE.

move speed
Acc_Dec
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_slwdn Slow down to low speed m_slwdn

To decelerate to slow speed until M_stpx or M_stpy or M_stpall is executed. Jeard_
A 2

Parameters:

card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19

AXIS integer 1: X axis , 2:Y axis
Return:

Q_  boolean always return TRUE.

SLOW_DOWN
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
M_slwstp Slow down to stop m_shwstp
To decelerate to stop. Jeard_
TAXIS Lor

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

AXIS_ integer 1: X axis , 2:Y axis
Return:

Q_  boolean always return TRUE.

SLOW_STOP

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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Interpolation commands:

M_intp Move a short distance on X-Y plane m_intp

Toard_
This command will move a short distance (interpolation short line) on X-Y plane.

This command provided a method for user to generate an arbitrary curve on X-Y puls
plane. Tpuls Qr
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Xpulse_ integer -2047 <= Xpulse_ <= 2047
Ypulse_ integer -2047 <= Ypulse_ <= 2047
Return:
Q_  boolean always return TRUE.

Y Y

(Xpulse,Ypulse) 9

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

NOTE:
For a lot of M_intp call set at the same time, please check if the FIFO is not full. Call it if FIFO is not full.
FIFO indicator is a Digital Input resides at CH3 of 1-8091.

1-8091 D/I channel on 1ISaGRAF 1/O connection window:

CH1 : EMG, emergency stop
CH2 : /[FFEF, FIFO is empty or not, TRUE: empty
CH3 : /FFFF, FIFO is full or not, TRUE: full

CH4 : LS11, Left limit swtch of X-axis

CH5 : LS14, Right limit swtch of X-axis

CH6 : ORG1, Original position swtch of X-axis
CH7 : XSTOP, Stop or not of X-axis, TRUE: stop

CH8 : LS21, Left limit swtch of Y-axis

CH9 : LS24, Right limit swtch of Y-axis

CH10 : ORG2, Original position swtch of Y-axis
CH11 : YSTOP, Stop or not of Y-axis, TRUE: stop
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M_intin Move a long distance on X-Y plane .
m_intln

This command will move a long distance (interpolation line) on X-Y plane. The Tcard_
CPU on 1-8091 card will generate a trapezoidal speed profile of X-axis and Kpuls
Y-axis, and execute interpolation by way of DDA chip.

T puls or
Parameters:
card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19
Xpulse_ integer -524287 <= Xpulse_ <= 524287
Ypulse_ integer -524287 <= Xpulse_ <= 524287
Return:
Q_  boolean always return TRUE.

(Xpulse,Ypulse)

(0,0)

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_intIn2 Move a long distance on X-Y plane

m_intin2

This command will move a long interpolation line on X-Y plane. It will Jcard_
automatically generate a trapezoidal speed profile of X-axis and Y-axis by s
state-machine-type calculation method. _y_
Parameters: “|gpeed

card_NO_ integer the card No. has been set by M_regist, dace m ar

validis 0~ 19

X,Y_ integer end point relate to present position

speed_ integer 0~ 2040

acc_mode_integer 0: enable acceleration/deceleration profile

1: disable acceleration/deceleration profile

Return:
Q_  boolean always return TRUE.

(X,Y)

1(0,0)

NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intln2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIn2 , M_intcL2 , M_intar2 at the same
time is not possible.

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 18-27



M_intcl2 Move a circle on X-Y plane m_intcl2
card_
This command will generate an interpolation circle on X-Y plane. It will 1,
automatically generate a trapezoidal speed profile of X-axis and Y-axis by |-
state-machine-type calculation method. ¥
Tdir_
Parameters: spead
card_NO_ integer the card No. has been set by M_regist, i i
valid is 0 ~ 19 accm U
X,Y_ integer center point of circle relate to present position
dir_ integer moving direction. 0: CW, 1: CCW
speed_ integer 0~ 2040
acc_mode_ integer 0: enable acceleration/deceleration profile
1: disable acceleration/deceleration profile
Return:
Q_  boolean always return TRUE.
Y
(X.Y)
A
X
.
ccw
where radius = sqrt(X"2 + YA2)
NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intln2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIn2 , M_intcL.2 , M_intar2 at the same
time is not possible.
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M _intar2 Move a arc on X-Y plane m_intar2
This command will generate an interpolation arc on X-Y plane. It will “|eard
automatically generate a trapezoidal speed profile of X-axis and Y-axis by Ee
state-machine-type calculation method. T
IR
Parameters: |-
card_ NO _ integer the card No. has been set by M_regist, dir_
validis 0 ~ 19 speed
X,Y_ integer end point of arc relate to present position ~ 4__. ar
R_ integer radius of arc, if >0, the arc < 180 degree,
if <0, the arc > 180 degree
R_must > (square root of (X *X +Y_*Y ))/2
dir_ integer moving direction. 0: CW, 1: CCW
speed_ integer 0~ 2040
acc_mode_ integer 0: enable acceleration/deceleration profile
1: disable acceleration/deceleration profile
Return:
Q_  boolean always return TRUE.
A
/// E
o] Y (X.Y)
f B 0
R dir path of curve Ve cr ‘\
R>0 CW 'B'
R>0 CCW  |C Y o
R<O CW IAI \\ “‘ o ”,/,,,//
R<0 CCW D' —e— X
\\7///// "
NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M _intln2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIn2 , M_intcL2 , M _intar2 at the same
time is not possible.
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M_intstp Test X-Y plane moving command m_intstp

To test the below 3 commands completed or not. Q

M_intIn2 , M_intcL2 , M_intar2

It will return FALSE for interpolation command completed while return TRUE for busy - not completed
yet.

Return:
Q_  boolean TRUE: busy , FALSE: completed

NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intln2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intln2 , M_intcL2 , M _intar2 at the same
time is not possible.
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1-8090 encorder commands:
m_r_enco
M_r_enco Reset 1-8090’s encorder value to 0 Tslot_
Taxis cr

Parameters:

slot_ integer the slot No. where the i8090 is plugged, 0 ~ 7

axis_ integer 1: x-axis, 2:y-axis, 3:z-axis
Return:

Q_  boolean always return TRUE.

Example: demo_27, demo_28, demo_46
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Chapter 19. Ethernet Communication and Security

ISaGRAF PAC has built in high flow-rate protection in the Ethernet communication. This protect the
ISaGRAF program running well when TCP SYN, TCP FIN, ... flood attack happens.

19.1. Ethernet Security

There are some ways user can get access to the XP-8xx7-Atom-CE6, XP-8xx7-CE6, WP-8xx7,
WP-5xx7, VP-25W7/23W7, W-8xX7 via its Ethernet port.

1. Using Modbus TCP protocol at port No.= 502. (ISaGRAF and other HMI can do this)

2. Using ftp (for example, keyin “ftp://10.0.0.103” on the Internet Explorer)

3. Using telent (for example, keyin “telnet 10.0.0.103 in the “command” window)

4. Using the Web Server (The Web HMI does)

Note:

1. While for 1-8xx7, I1-7188EG, UPAC-7186EG, uPAC-5xx7, VP-2117 and iP-8x47 only item 1 is
possible.

2. If the controller is WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-25W7/23W7,
W-8xx7, when using “ftp”, “telnet”, “Web HMI” & “Modbus TCP/IP”, please connect your
PC/HMI to its “LANL1” port, and please use “NS-205” or “NS-208” Ethernet switch.

For safety, recommend to disable item 2 and 3 at run time for WinCon.

Wincon ISaGRAF Driver EE:

| setting | Web [about |

Options

[V! Disable Telnet Serveice

Check it to disable.

To set up advanced security | click on Se|

| settings... I

And about item 4, please set proper username & password for the WinCon Web HMI.

Wincon ISaGRAF Driver

| Setting | Welk | about | ; :
— Nl Security Settings

Options

account | Modbus List | 1P Setting |

[ Disable Telnet Serveice

To set up advanced security , click on Settings

Settingi 5 |

\

[V! Enable Account Security:

PrioNty Low
User Name

Password

1

Setting user name &
password here

Priority Middle
User Mame

Password

Priority High
User Name
Password
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About item 1, user may set up to 8 IP address for ISSGRAF or other HMI to get access to the controller
via the Modbus TCP/IP protocol as below.

On the 10 connection window of ISaGRAF, please connect “vip” and entering the IP which can get
access to the controller via Modbus TCP/IP protocol. If “vip” is not connected, any remote IP can get
access to your controller via Modbus TCP/IP protocol. If “vip” is connected and No IP is entered (all
assigned as “N/A”), No HMI and ISaGRAF can get access to it anymore.

w [380RAF - WHMI_05 - 10 connestion - O] x|

File Edit Tool: Option: Help
CHEE LR =]

[o] ﬂ
em i_8077

B = DI I+

B = D08 I o

Select boand fequipment

i_B7063: lzolated 4 CH. DI & 4 CH. DO -
i_B70B3C: 8 CH. 140 & Cnt[Max. 100Hz]
i_8V082c: 2 Counter & 2 read_back DO
i_8V082F: 2 Frequency & 200 LCancel
iv_diof: 4 CH. DI & 2 CH. Relay DO
iv_diog: 4 CH. DI & 4 CH. DO
\ iv_keyw: Keypad Input

mbus: Modbus mazter on COM3I or COM4
MAICOMN: Connect MMICOM by Com3 or Ce

Mote

i

—

modem_ps: Set Password of Comd:Moden_ Librany
mtcp3000: Link to MTCP-8430/3330 =
S206_512: Battery backup SRaM for |-Bumi " Boards

SM5: Short Message Service
vip: Permizsive [P wia Modbus TCPAP
%107 BDI & 700 for the 7188<G/EG
%119 701 & 70O for the F188<G/EG

0 ﬁq\uipmenls
-

wn 1Sa3RAF - WHMI_0S - [0 conneetion I ] 4
File Edit Tools Option: Help
2B 2RO 43 FR &
(o] ﬂ ETIgE =
m i_B077 g IP_1=10.0.0.2
[-] = DI8 ne w IP_2 =10.0.0.4
B]EDDB I '-,;
o] IP_4 = NJA
s IP_5 = NJA
(4] sun] IP_B = NJA
o] IP_7 = NJA
(& ] s IP_B = NJA
i —
ED wip [
B=ip n 7]
ER AN - () ~|
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19.2: Delivering Message via UDP

When using WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 and iP-8x47, you may connect
ethernet cable at “LAN1” or “LANZ2” port. Please use NS-205/208 Ethernet switch for them.

Since 1-7188EG: driver 2.18, 1-8437/8337:driver 3.20 , W-8xx7 :driver 3.37 or later Ver.
Please connect “udp ip” before using “udp recv” and “udp send” functions.

am ISaGRAF - CREATION - IO connection

il il

File Edit Tool: Opton: Help
aepEgen 4l FE S| /

“Send_Time_Gap™: we| ref=127A
the time interval for each this_port = 12001
message sending. The unit is this_ip = 300x.00¢.504
“ms”. It can be set as 10 ~ SR S
5000 depend on the property [ Send_Time_Gap = 2

H - - - d - I]
of distant receiving devices. eesrved
reserved = 0

This_port: Port No. of UDP/IP used for
receiving message from remote PC or
controllers. It is better to use value larger than
1000 ~ 65535. Default is 12001.

This_ip: Only for the controller with two
Ethernet port (two IP). Then you need to
specify the correct IP of “LAN1” or “LAN2”
port. (These two IP must be different, refer to

| Gzt tee) = U appendix F to enable the LAN2)
s portl = 12001
[ 9 | em udp_ip | to_ipl = 5000
B = Socket n & (mae| port2 = 12001
mime] to_ip2 = NjA \
(1] o) portd = 12001

Only necessary for sending message out. Please set IP as N/A if the controllers only

receiving message (no sending).

7 Portl to Port4: Port No. of UDP/IP of the remote PCs and controllers. Max. 4 connections

to send message to remote PCs or controllers.

IP1 to IP4: IP address of the remote PC or controller. If the sending connection is not used,

please set as N/A.

I-7188EG, WPAC-7186EG, uPAC-5xx7, 1-8437-80/8837-80, VP-2117, iP-8xx7, WP-8x47, WP-5xx7,
XP-8xx7-CE6, XP-8xx7-Atom-CE6 and VP-2xW?7 can use its UDP IP to auto-report “acquisition data”
or “control data” to local or remote Internet PC / HMI . The PC / HMI can also send “control commands”
or “time synchronization command” to the controller. The advantage is every Controller in different
location doesn’t need a fixed “Internet 1P” (Please refer to www.icpdas.com — FAQ — Software —

ISaGRAF — 065 for demo program)

Gateway server
In ISP company

\lf

PC I HMI

‘&

by
/J Send Command
i’ L9 or Time

City A

?”SE‘EG
'\'

i-7000 110

Modbus RTU

device
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UDP_Recv:
To receive message from remote PCs or controllers, please use “udp_recv” function.

For example:
(* test if message is coming from UDP *)
(* Msgl is declared as Message variable *)
(* if return =" (empty message), that means no message coming *)
Msgl := udp_recv();

Note:

1. The receiving buffer size for WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE®6,
VP-25W7/23W7 and W-8xx7 is 8192 bytes - include one extra message end: 1 byte in each message.
While for I-7188EG, uPAC-7186EG, uPAC-5xx7 and iP-8x47 is 2048 bytes.

2. If the receiving buffer is full, the oldest received message will be overwritten.

UDP_Send:
To send message to remote PCs or controllers, please use “udp_send” function.

For example:
(* TMP is declared as Internal / Boolean *)
(* 1st parameter: To which connection - defined in 10 connection "udp_ip", can be 1 to 4 *)
(* 2nd parameter: the message to send out *)
(* Return True:Ok, False: sending buffer is full or connection not defined well in “udp_ip” *)
TMP :=udp_send(l1, ‘Alarm1”’ );

Note:

1. The sending buffer size for WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CES6,
VP-25W7/23W7 and W-8xx7 is 2048 bytes - include extra message end: 1 byte. That means max.
2048 bytes in one ISaGRAF PLC scan can be sent to remote IP. While for iP-8x47, 1-7188EG,
UPAC-7186EG, pPAC-5xx7, VP-2117 and 1-8x37-80 is 1024 bytes.

2. Please do not send lots of bytes in one PLC scan cycle too frequently. The controller driver will
actually send only one message out each PLC scan when there is message in the sending buffer. For
example, if there is 100 messages in the sending buffer, the controller will send over these 100
message in 100 PLC scan cycles.

Example:
Please refer to WinCon CD-ROM:\napdos\isagraf\wincon\demo\wdemo_19 & Wdemo_20 or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/

2 (13

If you can not find “udp _ip”, “udp recv” and “udp send” in your [ISaGRAF, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download “ICP DAS Utilities For
ISaGRAF.zip”. Then, run the “Setup.exe” to restore it to your ISaGRAF installed in PC.

Test Utility: there is a useful utility “udp.exe” can be used on PC to receive message coming from UDP
IP. Please run it in command shell. W-8xx7 CD-ROM:\napdos\isagrafisome_utility\udp_test\udp.exe
or ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/some_utility/udp_test
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19.3: To Send/ Receive/ Auto-Report data via TCP/IP

The WinCon-8xx7 / 8xx6 supports TCP/IP Client since its driver version of 3.37. Please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm for new released driver. And please also
visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download the “ICP DAS Ultilities For
ISaGRAF.zip” to remove it and restore it to your ISaGRAF installed in PC. Then you will find 10
connection - “Tcp_Clie” & c-function - “Tcp _send” & “Tcp recv”

W e

TCPIIP Client A
TCPIIP Server
NS—208 devices
Wincon-8x47 | 8x46 =
or
Wincon-8x37 [ 8x36
Note: The WP-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-25W7/23W?7 support the TCP/IP client

function.
The 1SaGRAF demo program is Wdemo_32.pia & Wdemo_33.pia & Wdemo_60.pia (It can be
download at ftp:/ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ )

Note: The remote PC or device must support the TCP/IP Server function for connecting the TCP/IP
Client “W-8xx7.

Fxxkxk Useful Application ******

(Please refer to www.icpdas.com — FAQ — Software — ISSGRAF — 064 for demo program)

W-8347 and W-8747 can use its TCP / IP Client to auto-report “acquisition data” or “control data” to
local or remote Internet PC / HMI . The PC / HMI can send back “control commands” or “time
synchronization command” to the WinCon after receiving the data from WinCon. The advantage is
every WinCon in different location doesn’t need a fixed “Internet 1P” .

Gateway server Q' 7 PC I HMI Q'
in ISP company \{‘/ \(,;7
i More ...

~

-
> Gateway server

=¥ in ISP company

Send Command
or Time
Synchronization
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To setup W-8xx7 as TCP/IP Client, please connect 10 complex equipment - “Tcp_clie” first in the 10
connection windows as below. Max 4 TCP/IP Client can be setup in one WinCon-8xx7.

=

File Edit Tools Options Help
FIEE L A=
o] ~| wluo| ref = 1284
gm i BOF7 taun| Time_to_Sleep = 60

[-] = DI8 no+ men| this_ip = >00. 2002000200

[-] == DOB W e reserved =10
:
f to_ip1 = 10.0.0.91
(4] Send_Time Gapl = 250
meNport2 = 14001
(o] ] to_Tp2—Ny#
e Send_Time_GapZ = 250
mm tcp_clie maun] port3 = 14001

B = Socket n o+ [auan] to_ip3 = NjA
(&) s Send_Time_Gap3 = 250 The 4-Channel of Boolean
| portd = 14001 inputs return True if the
mamn| to_ipd = NfA related TCP/IP connection is
| Send_Time_Gapd =250 | Ok_ |t returns False if the

# - .

j related TCP/IP connection is
2 broken.
e

The “Time_to_sleep” setting ranges from 10 to 600, or 0. unit is second. If setting as 0, The TCP/IP
sending connection is always connected unless the TCP/IP has communication problem. Setting as 10 to
600 sec, means if no message is sending persist for such a long time, the connection will be disconnected
(TCP/IP connection will be disconnected). If there is new message requested to send, the TCP/IP
connection will be connected again.

The “this_ip” setting is only necessary if your WinCon is W-8x47 / W-8x46. Please enter the “IP
address of the ethernet port in this controller”. For W-8x37/8x36 has only one Ethernet port (One IP
address only), you don't need to specify it.

The “port?” specify the remote PC or device 's TCP/IP server's port number.

The “to_ip?” setting default is “N/A”, which means “Not Avaliable”. If setting an IP address to it, the
related TCP/IP client will be setting up.

The “Send_Time_Gap?” setting is the minimum “Time Gap” in milli-second to send out each TCP/IP
message one by one. For example, if setting as 250 , the 2nd message will not be sent out if the “Time
Gap” since the first message sent out is less than 250 ms. The value can be 10 to 5000 ms depends on the
remote device or PC 's TCP/IP server property.

After the “TCP_clie” is well setup. Use may call “Tcp_send” to send message out. To receive response
from remote TCP/IP server, please call “Tcp_recv”
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Tcp_send

tcp_send
TCP Client send message to remote PCs or device's TCP/IP server (via ethernet) -y
*** Target : WinCon-8xx6/8xx7 (since driver version of 3.36) y - 5
sq L

Note:

The sending buffer for WinCon is 4096 bytes. That means max. 4096 bytes in one PLC scan can be sent
to remote IP. If sending buffer is full, the oldest mesage will be drop to release space for new
"tcp_send( )" request.

parameter :
ID_ Integer send to which connection, can be 1 to 4. The related "ip address"
and "port No." is defined in "tcp_clie” (10 complex equipment)
Msg_ Message The message to send

return value:
Q_ Boolean True: send OK , False: parameter error(For ex, setting ID_ as 8)
or related connection is not defined in 10 connection - "Tcp_clie" .

Tcp_recv th recy

TCP Client receive message from remote PC or device's TCP/IP server (via ethernet) - Msg

*** Target : WinCon-8xx6/8xx7 (since driver version of 3.36)

Note:
The receiving buffer size is 4096 bytes. If the receiving buffer is full, the oldest message will be drop to
release space for receiving new coming data.

Parameter:
ID_ Integer send to which "Tcp_Clie™ connection, can be 1 to 4. The related
"ip address" and "port No." is defined in 10 connection: "Tcp_clie"

return value:
Msg_ Message the received message. If Msg_ =" (empty message), it means no
message coming.

There is an useful “Tcp_Server” tool can be run in PC to simulate the TCP/IP server device. It resides at
WinCon-8xx7 CD-ROM:\napdos\isagraf\some_utility\ (or visit
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/some_utility/ to download), please copy
“Tcp_server folder to your PC”, then open a command prompt, and key-in “ tcp3 <port No> “, for
example “tcp3 14001~

This utility wait TCP/IP Client (W-8xx7) requesting to connect, and then receive message from it, and
then reply a same message back to the TCP/IP client.

The 1ISaGRAF demo program is Wdemo_32.pia & Wdemo_33.pia & Wdemo_60.pia (It can be
download at ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ )
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Chapter 20. Redundancy Solutions

20.1: XP-8xx7-CE6 Redundant System

Please visit http://www.icpdas.com/fag/isagraf.htm > FAQ-138 for more information.

Advantage more than the WP-8xx7 redundant system, the PC/ HMI/ SCADA just need to connect to one
IP address (the “active_IP1” address) of the XP-8xx7-CE6/ XP-8xx7-Atom-CE6 redundant system
(The “Active_IP1” address will auto-switch to the active XP-8xx7-CE6/ XP-8xx7-Atom-CE6 's LAN1
or LAN2 port). On the other hand, the PC/ HMI/ SCADA need to connect to two IP address of the
WP-8xx7 redundant system and they need auto-switch to the second IP (“‘Active IP2”) if the first IP is
disconnected. For many SCADA software, some are impossible and some are not easy (need to create
two sets of data tag) to do that.

The first configuration is using two XP-8xx7-CE6/ XP-8xx7-Atom-CE6 PAC to connect one or more
I-87K8 expansion base (each 1-87K8 base can have max. eight I-87xxxW 1/O cards in it). One or more
stations can join together as the following figure. Each station contains one or two NS-208 (or RSM-208)
and two XP-8xx7-CE6 controllers and one or more 1-87K8 base with 1-87xxxW 1/O cards.

PC/HMI'SCADA

o e NS-208 or =1
RSM-408 !
<& S _—
NS-208 or '
RSM-408 Ethernet
Main Backup
PAC PAC
COM3
RS-485 XP-8047-CE6 XP-8047-CE6
RS-485
"E =N
I-87K8 base
+ |-87xxxXW cards
Station 2 Station 1
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The second configuration is using two XP-8xx7-Atom-CE6/XP-8xx7-CE6 PAC without 1/0 or connects
some other devices by serial ports (for example, using both XP-8xx7-Atom-CE6/XP-8xx7-CE6's COM4:
RS-232 to link one 1-7530 respectively to become CAN signal to connect other CAN/CANopen devices).

Both PAC's COM3: RS-485 should connect to each other in this configuration. Can use only one NS-208
(or RSM-208) or two in each station.

PC/HMISCADA

i

. == NS-208 or
RSM408

NS-208 or
Main Backup
PAC PAC
COM3 ( |
RS-485)| | xp-8047-CE6 Le? XP-8047-CE6
COMS link to COM3
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The third configuration is using two XP-8xx7-Atom-CE6/XP-8xx7-CE6 PAC to connect one or more
I-87K8 expansion bases and connect some Modbus RTU devices (or Modbus ASCII devices) by one or
more serial ports. Can use only one NS-208 (or RSM-208) or two in each station.

PC/HMI/SCADA
.. NS-208 or <
RSM408 !
- -~
NS 208 or .
RS0 Ethernet _
Backup
PAC
XP-8047-CE6
| I I |
I-87K8 base + |-87xxxW cards
RS-485
Modbus Modbus I
Station 2 Device Dexice Station 1
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The fourth configuration is using two XP-8xx7-Atom-CE6/XP-8xx7-CE6 PAC to connect some
Modbus RTU device ( or Modbus ASCII devices). Both PAC's COM3: RS-485 should connect to each
other in this configuration. Can use only one NS-208 (or RSM-208) or two in each station.

PC/HMI/SCADA
. .. NS-208 o1 s
RSM-408 !
- -~
NS-208 or :
RSM-408 Ethernet
RS-485 COMS:RS-232
Main
PAC nache
XP-8047-CE6 e hese XP-8047-CES
i COM3 : '
COM3 i-7520
RS.485 RS-485
COM3 link to COM3 gs-zsz ok
i-7520 onveter
RS-485
Modbus Modbus - ==
Device Device
RS-485
| |
. o a |Modbus Modbus
Station 2 Devics ki Station 1
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20.2: WP-8xx7 Redundant System

Please visit http://www.icpdas.com/fag/isagraf.htm > FAQ-093 for more information.

Advantage more than the WP-8xx7 redundant system, the PC/ HMI/ SCADA just need to connect to one
IP address (the “active_IP1” address) of the XP-8xx7-CE6 redundant system (The “Active_IP1”
address will auto-switch to the active XP-8xx7-CE6 's LAN1 or LAN2 port). On the other hand, the PC/
HMI/ SCADA need to connect to two IP address of the WP-8xx7 redundant system and they will
auto-switch to the second IP (“Active IP2”) if the first IP is disconnected. For many SCADA software,
some are impossible and some are not easy (need to create two sets of data tag) to do that.

WP-8147/8447/8847 Redundant System

PC/ HMI l- l- PC/ HMI

|

NS-205/208

Ethernet

7

Backup
PAC PAC

com2
LAN1
RS-485 (D+,D-)

I-87K8 base
+ |-87xxxW cards
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Chapter 21. Connecting M-7000 Series I/O Modules

ISaGRAF controllers support M-7000 remote RS-485 1/0O since below driver version.

Controller Driver version
W-8037 /8337 /8737 /8036 / 8336 / 8736 3.35 or later version
W-8047 /8347 / 8747 | 8046 / 8346 / 8746 3.35 or later version
1-8417 /8817 / 8437 / 8837 3.19 or later version
I-7188EG / 7188EGD 2.17 or later version
I-7188XG / 7188XGD 2.15 or later version
UPAC-7186EG, uPAC-5xx7, iP-8xx7, VP-2117, Since its released version
WP-8xx7, WP-5xx7, VP-25W7/23W7, XP-8xx7-CE6,
XP-8xx7-Atom-CE6

Please visit http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm to download them & follows
steps listed in “ReadMe.txt” or “Update w8xx7.pdf” to update them to your controller if your
controller's driver is older.

The M-7000 series modules are RS-485 remote 1/0 modules which support Modbus RTU slave protocol.
Please visit http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm for more
information.

User can write 1ISaGRAF program to support Modbus RTU Master protocol to connect to M-7000 I/Os.
Please refer to Chapter 8 of the “ISaGRAF user's Manual”.

The Ethernet port of WP-8xx7, WP-5xx7, VP-2xXW7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6 suppport
Modbus TCP Master, please refer to http://www.icpdas.com/fag/isagraf.htm > FAQ-113

If the Modbus device can’t be connected well, please refer to FAQ-075 for troubleshooting. (or set the
specific “Delay_Time”)

The example program for connecting the M-7000 I/0O modules are stored in the WP-8xx7
CD-ROM:\napdos\isagraf\wp-8xx7/demo

These programs all use COM3 port to connect to M-7000 I/0. You may change the “port no” setting of
the “mbus” to fit your controller.

Wdemo_41 COM3 connecting 1: M-7053D (16-Ch. D/I) + 2:M-7045D (16-Ch. D/O)
Wdemo_42 COMB3 connecting 1: M-7053D to get D/I counter value (16-bit, 0- 65535)
Wdemo_43 COM3 connecting 1: M-7017R (8-Ch. A/l) + 2:M-7024 (4-Ch. A/O)
Wdemo_44 COMBS connecting 1: M-7017RC (8-Ch. Current Analog Input)

Wdemo_45 COM3 connecting 1: M-7019R (8-Ch. Universal A/l, thermocouple or voltage
input or current input) to get temperature value

Wdemo_46 COM3 connecting 1: M-7080 (2-Ch counter or frequency)

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3 ICP DAS 21-1


http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
http://www.icpdas.com/products/Remote_IO/m-7000/m-7000_list.htm
http://www.icpdas.com/faq/isagraf.htm

21.1: Using DCON utility to do initial setting for M-7000

Before we starting at programming Modbus Master port, please run “DCON utility” to well configure
M-7000's “Slave No” (or called Address), “Baudrate” for every D/I/O & A/I/O module and channel
range or type setting for Analog input & output module. The “Procotol” setting should be “Modbus”.
You may install “Dcon Utility” from the 1-8000 CD-ROM or visit
http://www.icpdas.com/download/7000/7000.htm to download and then install it.

Steps to configure each M-7000 module.

Step 1. Power off M-7000. Connect one RS-232 cable from PC's COML1 (or other COM port) to one
RS-232/485 converter,for example 1-7520R at
http://www.icpdas.com/products/Industrial/communication_module/communication_list.htm

, then connect this converter to the M-7000 module. Please short “INIT*” to “GND”. This means to
make the M-7000 to be in initial state (Address will be 0, baudrate=9600). Some M-7000 module
provide a “Init — Normal” dip switch on its back to replace the “INIT*” pin.

PC 9-Pin Dsub I-7520R M-7000
RS-232 RS232/485 conveter RS-485 port
RS-232 RS-485
2RXD —— 2 DATA+ ——— DATA+
3TXD ——— 3
5GND —— § DATA- —  DATA-

Step 2: Power on M-7000. Run “Dcon utility”, click “COM Port” menu to select proper COM port,
baudrate , check on “DCON” & “Modbus RTU”, ... Then click “start Search” to search M-7000.

Ed DCON Utility ¥er._4.4.2 [ Select the COM Port and Baud Rat x| el
File COM Porty2earch Eun Terminal Help §
COM to search: Time Out Setting -
The Found Qut I- 70008000 module __. ’7| _I ’7
Cok1 - 00 ms
cl@ls r]C] LN | |

b odule | Addrezs | Baudrate | Checksum

Baud Hate to search: |

[T/ gzien0 [T 460800 [T 230400 W 115200
[T 57600 [~ 3Zg400 [ 19200 v 9600

- 480[& [~ 2400 [~ 1z00 \
Select Alll Clear |
— Select Protocol Option
v DCOM 'Y v Modbus RTU %
[l
I 3 — Select Checksum Iﬁtiun \
—Searching Status: o [% Enabl
3 nable
COM Part: ICOM 3 Address: IDDI'CIEE:'I m [zable
Cancel | oK | |
| T OOT3 J
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Step 3: The only one connected M-7000 should be found at Address=0 (because it is in initial state),
Click “Stop” to stop searching when found it. Please set protocol as “Modbus”, proper “Address” (Slave
no) , “Baudrate” . And if the M-7000 is Analog I/O, please set proper type & range, then click on
“Setting”

EADCON Utility Yer. 4.4.2 =10l x|

File COM Port Search Eun  Terminal Help

=== ]

b odule Jz&dd@ | Baudrate | Checksum | Description
Hrksly a[o] 3600 Dizable geal [Universal ré, i 3. Thermocouple)[DCOM]
E_Cun.figu.mtiun for 7019R Module Yersion: A110 |

_ Configuration Setting: —Channel Enable/Disakle Setting: -
Protocol: {Modbus \ =l v CH:O [7FFF /|ch Ketype N\ =] [+00.00 :Il
Add dec] =

e | ) = ¥ CH [7FFF [T4C Ktype [+00.00° =
B audrate : IQEUU / ;I / P jl =
Checksum : |t =] IV CH:2 [7FFF [T/CKaype =] {+00.00 j
Data format - |2'S Complement ;I I¥ CH:2 [7FFF IT*"E K-type j |+UU-UD ﬁ
¥ CH:4 [7FFF [TCkippe =] |[+00.00 j
Sett . =
s %g ¥ CH:5 [7FFF \ [T/EKwpe ]/ [+0no0 =
—Modbus Responsze Delay Time Setling ¥ CH:G |,‘-‘FFF \ IT.-"': K type ﬁ |+DD_DD ill
. Sl e ;
Delay Time ||:| — [0~ 30msz] Setting | ¥ CH:7 |?FFF T/C K-type j |+E|EI.DEI ﬂ
=  CJC Temperature :|+34_30

1.0 %2 | Enable CJC Offget : Sel All | Cir All | Sething Set All

01 | Dsable | [0300 = Setting |

Exit |

Step 4: Power off M-7000. Remove connection between “INIT*” and “GND” . Then power it ON
again . Run DCON utility to search & then check if the setting is correct or not.
If the setting is not correct, modify them and click on “setting” again.

If this M-7000 Module is M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or M-7065
(or M-7041D or M-7044D or M-7050D or M-7053D or M-7060D or M-7063D or M-7065D), please go
to step 5. If the module is not in the above item numbers, then this M-7000 is well configured.

Note:

1. Every M-7000 must be configured to a unique “Address number” (1 to 247) and the same
“Baudrate” and other proper setting before using it.

2. User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote 10/m-7000/m-7000 _list.htm to get each M-7000
Module's Manual to find their “Analog Input Type and Data Formate Table” (Type code
setting).
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Important Step5:

After the initial configuration is completed (Step 1 to 4), please give below Modbus command to below
M-7000 modules 's Digital input channels to invert them.

01 46 29 01 (4-byte command, each byte is 2 Hex-number)

The first byte is the M-7000 Address number been set by DCON utility, it may be 01, 02, 03, ..., OF, ...
to F7 depends on your setting of the related M-7000. The other 3 bytes “46 29 01” should be always
same.

M-7000 Modules should be inverted

M-7041, M-7044, M-7050, M-7053, M-7060, M-7063, M-7065
M-7041D, M-7044D, M-7050D, M-7053D, M-7060D, M-7063D, M-7065D

Please Do Not give the upper command to other M-7000 modules which are not in the above lists.
Steps to invert the digital input channels:

After Step 4 is finished, power on M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065 again. Run DCON utility to search the module first. If the module is found. Stop search. Make
sure the Module name is one of M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065. Then goto “Terminal” - “Single Line”

A DCON Utility Yer. 4.4.2 =10l x|

File COM Fort Zesmch Evn | Tenminal Help

The 140 Modules Found ___ eingle Line

E|@|g| , (0]C] e

< Mndule\ / /[.&ddres\ l/gaudrate\l Check.zum | Descpiﬁﬁﬁ \

111 3600 Dizable 160 [Modbus RTU)

4| | H

—Searching Status:
COM Part: [~oikg 3 Address: ||:|2[de,:'| |2fhex'| Baud Bate: IBEDD

TF 02:39 4
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Select the correct baudrate, Protocol should be set to “MRTU”. Then type the inverted command as
below, the first byte should be the Module's Address number. It can be 01 to F7. And then click “Go” . If
the response is “01 46 29 ...”, it means command succeed. Power off this M-7000 modules. And it is
well configured.

[l single Line Terminal

~Module Config:
CheckSum Protocol
Dizable  Enable DCON METL
[ o~ — e —
N
[0 4629 01 =]
~
Command: \ |01 46 29 01
Rezponse: |u1 46 79 00 FF 9D
/
01462901 [3EGD |

01 46 2900 FF 30 47ms

The first byte is the M-7000's Module
Address. It can be 01 to F7

i o

Clear List

~Modbus RTU Function Description

IFE'I Fiead multiple coilz status [Quews] for DO j
[Reguest] .
Byte O Met ID (=tation number)
Biyte 1: FiZ=

Biyte 2-3;  Reference number
Byte 4-5.  Bit count
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21.2: Writting program to connect to 1-7000 modules

Important : If your M-7000 is M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065 (or M-7041D or M-7044D or M-7050D or M-7053D or M-7060D or M-7063D or M-7065D),
please follow the former section‘s Step5 to invert their digital input channels.

To program Modbus RTU Master, please connect “mbus” in the ISSGRAF 10 connection windows as

below. Please set proper “port no”, “baud” & “timeout”. “timeout” setting default is 500 ms, you can
specify 250 ms if connecting only M-7000 1/0 modules.

JRI=TES
File Edit Toolz Opton: Help
g eBR2n ¢4 FR 8

4| o] pef = 107
taaa| port_no = 3
vt haud = 9600
[eann] char = 8
taan| parity = 0
maen| stop bit=1
mann| timeout = 250
7]

[ 9 | em mbus

B = com_port n&

10 |

Then please create an Ladder program or function block program to access to each M-7000 1/O channels.
ICP DAS I1SaGRAF controllers can access to M-7000 modules by using “Mbus _r”, “Mbus_rl1”,
“Mbus b w”, “Mbus_ wb” & “Mbus n w”.

Mbus_R 1. Read max. 12 word-value (-32768 ~ +32767) using Modbus function call 4 to
read M-7000 Analog input channels or read D/I counter value. And, it can also
used to read six 32-bit int-value (-2,147,483,648 ~ +2, ,147,483,647) using
“WD_LONG” function block to convert two Word to one 32-bit interger.

2. Read max.192 bit-value using Modbus function call 2 to read M-7000 Digital
input channels. Using “WD_Bit” function block one Word to 16 Boolean-value.

Mbus_R1 Same as Mbus_R but with one extra setting — Period. (It can be set as 1 ~ 600)

Read words or bits with a specified period time (unit is second)

MBUS _N_W |Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16

to witre M-7000 Analog output channels.

(write 1 word using code 6, write 2 ~ 4 words using code 16)

MBUS B W |Write max. 4 bit-value using Modbus function code 5 or 15 to witre M-7000 Digital

output channels.

(write 1 bit using code 5, write 2 ~ 4 bits using code 15)

MBUS_WB  |Write max. 16 bit-value using Modbus function code 15 to witre M-7000 Digital

output channels.
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Example 41: Connecting 1: M-7053D (16-Ch. D/I) + 2: M-07045D (16-Ch. D/O)
(This example is “Wdemo 417).

Please follow former section ‘s step 1~ 5 to do the initial setting for the M-7053 module, and step 1 ~ 4
for the M-7045D module.

Variables:
Name Type | Attribute Description

comm_ok1 Bool Internal | Communication state of the related M-7053D
comm_ok2 Bool Internal | Communication state of the related M-7045D
M7053DI_01 to Bool Internal Total 16 boolean internal variables
M7053DI_16 D/I Ch. 1 to 16 of M-7053D
M7045DO 01 to Bool Internal Total 16 boolean internal variables
M7045DO_16 D/O Ch. 1 to 16 of M-7045D

Project: One function block program + one Ladder program

- [SaGRAF - WDEMO_ 41 - Programs - |I:I|£|

File Make Project Tools Debuz Ophton: Help

B EHB2E DED FXis mb | _REs]|

Begin:

[ LD

|Elegin: FBC1  (Function Block Diagram]
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Function block program:

Fequest 16 bits from Slave=1 (M7000 Address=1)
Lsing code=2 |, starting Modbus ADDE_ Mo is 0
If CODE=1or 2, each returned M1 to N12 contains one word [or 16 bits)

mbLs_r comm_ ok ]
1
M1 wid bt
M2_ [ ENO[
Mz 51_— MTOS3DI1 01 ]
Na_[ N | MI0S201 02 ]
NS_[ B3 . MOS0 03 ]
NE_ [ Ba_ . M705301 04 ]
N7 Bs_—. MTOS3DIE 05 ]
Ne_[ Be_—. MOS0 06 ]
( 1 ESLA‘JE ) na_f pr_—_ M7053DI_07 ]
( 0 Facor. w10 o | MOS0 05 ]
( 2 Fcove_ w1a_f N | MTOS3DI1E 09 ]
( 16 F—hum_ w2 F B10_—. MTOS3DIE 10 ]
B11_— M7O0S30I1 11 ]
12— MT05300 12 ]
B13_—1 M7OS3D1 13 ]
B1a_—] MTOS3DI1 14 ]
15— WT05300 15 ]
AL B1s_— M7D5301 16 ]

If the “SLAVE” be set as “3002”, means using COM3 to connect the Mosbus Slave device that its
Net-ID is 2. Set it as “2001” means using COM2 to connect the Mosbus Slave device that its Net-1D is 1.
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Ladder Program:

(*Blinking 0JO Ch. 91012 %

T#1 5

BLIME 704500 _09
RUN i
M704500_10
CYCLE
mM704600_11
mM704500_12

*Wirite 16 bits to Slave=2 (M-TO00 Address=2), starting Modbus ADDRE_ Mo, is 0,
this block automatically uses code=1457%)

1/0 connection:

User’s Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3

MBUS_WB comim_ok2
en Q i
2 SLAVE_
0—HADDR_
TE—{MUNM_
TRUEHACTIOMN_
M704500_01481_
mM704500_024B2_
mM704500_03—4B3_
mM704500_04—B4_
M704500_05—B5_
mM704500_06—BE_
mM704500_07T—B7_
mM704500_08—B8_
mM704500_09—B9_
mM704500_10—B10_
mMT04500_114811_
mM704500_124B12_
mM704500_13—B13_
M704500_14—4B14_
mM704500_15—B15_
MY04500_16— 016
=10l x|
File Edit Tools Options Help
@l eBLn L F4lS
[o] i’ [ommn] ref = 107
mmn] port_no = 3
»an| baud = 9600
mawn] char = 8
mawa] parity = 0
mme] stop_bit = 1
[5 ] muez| timeout = 250
iz
[2 ] em mbus
B = com_port na
~
ICP DAS
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Example 42: Connecting 1: M-7053D to get D/I counter value (This example is “Wdemo 427)
Remember to do the initial setting for the M-7053D modules in the section 21.1 (steps 1 ~ 5).

Variables:
Name Type | Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D
RS1 Bool Internal |Set as True to reset Chl. D/I counter value to 0
RS2 Bool Internal |Set as True to reset Ch2. D/I counter value to 0
CNT_01 Integer | Internal |[Chl D/I counter value
CNT_02 Integer | Internal |Ch2 D/l counter value

Project: One Function block program + one Ladder program
IR
File Make Project Tools Debugy Optons: Help
B HSITE hEM =X mk 235
Biegin: FBD1

el LD1 4

|Elegin: LD (Ladder Diagram]

Function block program:

Using Code=4 to request M-7000 D counter value, Starting from Modbus ADDR Mo=0
MUM can be 1to 12 depends on how many C¥ counter channel in the K-7000 to be read
The M-7000 0¥l counter value is from 0 ~ 65535 contained in one waord.

Since Mbus_r & Mbus_r1 can only return wiord value as -32768 to +32767, so please
use "wd_long" to convert this word to become a long integer value. Then the converted
counter value will be 0 to 62535

wd_long
mbus_r Lo_
o 1] HHi Leng_—1_ CMNT_01
HA_
Mz _
Mz_[
ha_| wid_long
Ns_[ Lo_
NE_ 0 Hu Long 1 CHNT 072
NT_[
He_[
D o T
EADDR_ N1D_["
I:I:IDE_ N11_[
2 o waz [
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To reset M-7000's D/I counter value to 0, please write bit value 1 (TRUE) to coil Modbus No. 16#200 to
16#21F . Reset Chl. Is to write to No. 16#200, Ch2 is 16#201, ..., Ch.32 is 16#21F.
Ladder Program:

™ Set RS1 to True to clear DI counter 1 (ADDR 16#200), The "Clear Dl caunter” 's Madbus ADDR is from
16#200 to 16321F depends on the total DA channel number of the M-7000 *)

MBLIS_B_W
en ]

1 SLAVE_
1682004 ADDR_

1= LIy
RE1—ACTION_
TRUE-B1_
Falze—{BZ_
False—{B3_
Falze— B4

(*5et RS2 to True to clear DA counter 2 (ADDR 16#201), The "Clear OVl counter* s Modhus ADDR is from
16#200 to 16#21F depends an the total Oil channel number ofthe M-7000 *)

MBLIS_B_ Wy
I ah Q
1 SLAVE_

16#201-{ADDR_
T— LIS
REZ—ACTION_
TRUE—B1_
False—BZ_

False—B3_
False—H4

™ alsway reset RS1 & RS2 ta False atthe end )

FE1
I TR |
RS2
LR
1/0 connection:

i
File Edit Tools Options Help
@ 2o 0 ER S|
(o] | o) ref= 107
[nsae] port_no = 3
/s baud = 9600
[auan] char = &
[4] e parity = 0
muen| stop_bit =1
[&] muan| timeout = 250
7]
[5 ] em mbus

B = com_port v
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Example 43: Connecting 1: M-7017R & 2: M-7024 (This example is “Wdemo_43”)

Please set M-7017R's Input range & Type to +/- 10V
M-7024's Output range & Type to +/- 10V

User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm to get each M-7000 Module's
Manual to find their “Analog Input Type and Data Format Table” (Type code setting)

We use the “variable array” in this example, please refer to Section 2.6 for the details on it.

Variables:
Name Type | Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D
comm_ok2 Bool Internal |Communication state of the related M-7045D

M_7017R[0..7] | Integer | Internal |Variable Array, Dim =8
M-7017R's Analog Input value
(-32768 to +32767) means (-10 to +10) V

M_7024[0..3] Integer | Internal |Variable Array, Dim =4
M-7024's Analog Output value
(-16384 to +16383) means (-10 to +10) V

In_Val[0..7] Integer | Internal |Variable Array, Dim =8
Engineering value converted from M_7017R[0..7]
(-32768 to +32767) converter to (-10000 to +10000)

Out_Val[0..3] Integer | Internal |Variable Array, Dim =4
Engineering value to be converted to M_7024[0..3]
(-1000 to +1000) converter to (-16384 to +16383)

ii Integer | Internal |index

Project: One Ladder program + one ST program

- [SaGRAF - WDEMO _43 - Programs - II:Ilil

File Make Project Tools Debug Optons Help
B HRPX DED X mF 225

Beoin: s Y MR Connecting M-7000
ST1 Scaling A to Eng. Walue

|Elegin: LO1  (Ladder Diagram]
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Ladder program:

™ Read 3 words from Slave=1 (M-T000 Address=1) using code=4. starting Modbus ADDR Mo is 0
Flease set M-TO1TR's range to +=10% by DCOR utility (hvpe code=81%)

MBUS_R carmm_ok1
En o

15LavE_ N1_|HM_7017R[0]
0~ADDR_ NZ_|HW_7017R[1]
ACODE_ N3_M_T01TR[Y
sMUM_ NA_M_T017R[]
NE_|H_701TRI4]
NE_|_7017R[A]
N7_|H_7017RIA]
NE_|HM_T017R[T]
No_ |-
M10_|-
N11_|-
iz -

™ wirite 4 words to Slave=2 (M-T000 Address=2) | starting Modbus ADDR Mo, is 0
Flease set M-70124's range to +-10% by DCOM utility (type code=33%)

MBS MW carmim_ok2
gh il

2 5LavE_
o—ADDR_

=MLY
TRUE—ACTION_

M_7024[0]{M1_
M_7024[1]M2_
M_7024[21{M3_
M_7024[3] 144
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ST program:

(* Please configure this M-7017R as +/- 10V range (type code=8) *)
(* convert M-7017R's A/l value (-32768 to +32767) to become engineering value
of (-10000 to +10000) *)

for ii := 0 to 7 do
IN_Val[ii] := Bin2Eng( M_7017R[ii] , 32767 , -32768 , 10000 , -10000 );
end_for ;

(* Please configure this M-7024 as +/- 10V range (type code=33) *)

(* convert OUT_Val of (-1000 to +1000) to become M-7024's A/O value
of (-16384 to +16383) *)

for ii := 0 to 3 do

if OUT _Val[ii] > 1000 then
M_7024[ii] := 16383 ;

elsif OUT_Val[ii] < -1000 then
M_7024[ii] := -16384 ;

elsif OUT _Vallii] >= 0 then
M_7024[ii] := (OUT _Vallii] * 16383) / 1000 ;

elsif OUT_Val[ii] < 0 then
M_7024[ii] := (OUT_Vallii] * -16384) / 1000 ;

end_if ;
end_for ;

1/0O connection:

i
Fil: Edit Tool: Cptions Help

SEEEE LR =1

(0] il b ua| ref = 107

|azan] port_no = 3
(mwen| baud = 9600
[mamn| char = 8

[4] ‘s parity = 0

|maun] stop_bit =1

(& | mun| timeout = 2500
&7

[ 2 ] em mbus

B = com_port o
-
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Example 44: Connecting 1: M-7017RC (This example is “Wdemo_44")

Please set M-7017RC 's Input range & Type to +/- 20 mA

User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm to get each M-7000 Module's

Manual to find their Analog 1/0 Value mapping to physical I/O (Type code setting)

We use the “variable array” in this example, please refer to Section 2.6 for the details on it.

Variables:
Name Type | Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D
M7017RCJ0..7] | Integer | Internal |Variable Array, Dim =8
M-7017RC 's Analog Input value
(-32768 to +32767) means (-20 to +20) mA if setting Input
range & Typeto +/- 20 mA
In_Val[0..7] REAL | Internal |Variable Array, Dim = 8 (REAL format)
Engineering value converted from M7017RCJ[0..7]
4 to 20 mA converting to (0.0 to 1000.0) psi
VAL[O0..7] Integer | Internal |Variable Array, Dim = 8 (Integer format)
Engineering value converted from M7017RCJ0..7]
4 t0 20 mA converting to (0 to 10000), unit is 0.1 psi
ii Integer | Internal |Index (using in “For” loop)

Project: One Ladder program + one ST program

-=_[53aGRAF - WDEMO_44 - Programs - |EI|£|

File Make Project Tools Debug Optons:  Help

B HSET hEMO =X Mk A3 |

Begin: e Y MR Connecting k-7O00
ST1 sealing &0 to Eng. Walue

Begin: LD1  (Ladder Diagram)
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Analog input Table of M-7017RC:

+/- 20 mA type (type code=16#D) : -32768 to +32767
4 to 20 mA type (type code=16#7) :  0to +32767

If the input sensor type is 4 to 20 mA , it is better to set M-7017RC as +/- 20 mA type .
(It is not good to set M-7017RC as "4 to 20 mA" type. )

The reason is, when the sensor is broken, the analog input of M7017RC[0..7] will be near to 0.
If setting M-7017RC 's range type as 4 to 20 mA type, the value near 0 can mean 4 mA, and also can
mean sensor broken. So no way to distinguish them.

However if setting M-7017RC as +/- 20 mA type, the value near 0 only means sensor broken if the
communication of M-7017RC is well.

Because if sensor is well, the input is 4 to 20 mA, value should be (6553 to 32767).

Value near 0 means sensor broken if the communication of M-7017RC is well.

For safe reason, please set M-7017RC as +/- 20 mA type.
So you can say if the value of M7017RC[0..7] <5000 " or <4000", then it means sensor broken.

One Ladder program:

* Read 8 words fram Slave=1 (M-7000 Address=1) using code=4. starting Modbus ADDR KMo, is 0
Please setM-TO17RC 's randge to +-20 mA by DCORM utility (vpe code=0) *)

MELS B comim_ok
Toon

BN

1{SLAVE_  N1_[HM7017RCO]
0~ADDR_  MNZ_[M7017RCH]
4 CODE_  N3_|MT01TRC[]
s—{NUM_ N4_[MT01TRCL]
N5_[FM701TRCH]
MNE_[-M7017TRCE]
NT_|-M7017TRCE]
MNE_[-M7017RCT]
Na_f-
M10_|-

N1 _|—

12
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One ST program:

(* Please configure this M-7017RC as +/- 20 mA range (type code=D) *)
(* We will convert (4, 20 mA) to become (0.0, 1000.0 Psi), Real format *)
for ii := 0 to 7 do
IN_Val[ii] := A4_20 _To( M7017RCIii], 16#D , 1000.0, 0.0 );
end_for ;

(* or you may use Bin2Eng( ) to convert (4 to 20mA) to become (0 to 10000) as below, unit is 0.1 psi

(* Please declare Val[0..7] as Integer format *)

for ii := 0 to 7 do
Val[ii] := Bin2Eng( M7017RC[ii] , 32767 , 6553 , 10000 , 0 );
end_for ;

(* You can do something if the sensor is broken or communication is break *)
if comm_okl and ( M7017RC[ii] <5000) then

(* You may do someting if 4-20 mA sensor is broken *)
elsif comm_okl1=False then
(* You may do someting if communication between controller & M-7017RC is break *)

end_if;

1/0O connection:

o ISaGRAF - WDEMO_44 - [JO connection — |EI|£|

File Edit Tool: Opfions Help

a mBon 0| FR &)

il v ] ref = 107
maa| port_no = 3
‘maz| baud = 9600
[aaas] char = 8§
maa| parity = 0
[sann| stop_bit =1
[aaan] timeout = 250
]

mm mbus
== com_port n&

~=

kd
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Example 45: Connecting 1: M-7019R to get temperature val (This example is “Wdemo 45”)

Please use DCON utility to configure M-7019R’s range & type to Thermocouple, K-Type (Type
code=0F)

User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm to get each M-7000 Module's
Manual to find their “Analog Input type and data Format Table” (Type code setting)

Variables:
Name Type Attribute Description
comm_ok1l Bool Internal |Communication state of the related M-7019R
Temper_1to Integer Internal | Temperature input value of Chl. To 8 of M-7019R
Temper_8

Project: One Ladder program

- [5aGRAF - WDEMO _45 - Programs - |EI|5|

File Make Project Tools Debug Ophons  Help
B HR2HX DED 2 X mE 225

Beqin:

|Elegin: LM (Ladder Diagram]

1/0O connection:

o ISaGRAF - WDEMO_45 - 1/0 connection - 10| x|

File Edit Toolz Optons Help

2 2EBRn 0 FR &

i’ » | ref=107
taee] port_no = 3
[mee| baud = 9600
[#aen] char = &
aaen| parity = 0
taen| stop_bit =1
taan| timeout = 250
2]

[ 2 | em mbus

B = com_port n&

10 |
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Ladder program:

MELS R comm_okl
ToQ

I en

1HSLAVE_ M1_[-Temper_1
0qADDR_  MZ_FTemper_2
16#100F04—CODE_  M3_|-Temper_3

a—{ LI _ Md_FTemper_4
/ M5 _FTemper_5
ME_FTemper_B

This is special setting M7_|-Temper_7
for temperature input MNE_|FTemper_8
module. MI_f

M10_|-

M11_|-

M1Z

The "CODE " parameter of "MBUS R" & "MBUS_ R1" can be “standard” or “special” setting.

In the “standard” setting case,
Setting "CODE_"as 1 or 2, each returned N1_ to N12_ contains 16-bits data (or 16 Digital Input)
Setting "CODE_" as 3 or 4, each returned N1_ to N12_ is normally from —32768 to +32767.

The “special” setting case is for M-7000 temperature input modules like M-7015, M-7018R &
M-7019R , Please set "CODE_" to a special value defined as below.

Format : TTRRCC (Hex.)
TT=10 (Convert to "Degree Celsius")
TT=20 (Convert to "Degree Fahrenheit™)
TT=00 (standard setting, -32768 to +32767. RR should be set as 00 if TT=00)
RR : "Type Code" setting of the related temperature input module
CC : Modbus function code 1 to 4 of the related Modbus device

The temperature input value unit is 0.01 degree. For ex, if returned “3012” , it means 30.12 degree. If
returned 999990, it means “sensor broken line”

For example, setting "CODE_" as below to read the temperature value of M-7019:

A. 16#100F04 : (TT=10, RR=0F CC=04, Hex) the input value will be "Degree Celsius", unit is 0.01
degree, range="0F: Thermocouple K Type, -270 ~1372 degree Celsius", code=04(Dec.). That results
input value of "2356" = 23.56 Degree Celsius, "-489" = -4.89 Degree Celsius, *999990" = sensor
broken-line.

B. 16#200F04 : (TT=20, RR=0F, CC=04, Hex)) the input value will be "Degree Fahrenheit ", unit is
0.01 degree, range= "0OF :Thermocouple K Type, -270 ~1372 degree Celsius", code=04(Dec.). That
results input value of "4512" = 45.12 Degree Fahrenheit,"500" = 5.00 Degree Fahrenheit, "999990" =
sensor broken line.

C. 16#04 : (TT=00, RR=00, CC=04) standard setting.
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Example 46: Connecting 1: M-7080-D to get counter value (This example is “Wdemo_46)

Variables:
Name Type Attribute Description
comm_ok1 Bool Internal |Communication state of M-7080D
RS1 Bool Internal |set as True to reset counter 1 as 0
RS2 Bool Internal |set as True to reset counter 2 as 0
COUNTERL1 | Integer Internal | 1st Counter or frequency value of M-7080D
COUNTER?2 | Integer Internal | 1st Counter or frequency value of M-7080D

Project: One function block program + one Ladder program

== [SaGRAF - WDEMO_44 - Programs

File Make Project Tool: Debug

B HR2X DED ¥Xic mk| 225 |

Cphons  Help

=13l x|

Bedin:

thd1

Gzl LD 1

|Elegin: LD [Lacder Diagram)

Function block program:

Fequest 4 words using Modbus code=4 from "Slave=1" (M-7000's Address=1)
The starting Modbus ADDE_ Mo.is 0
Then convert 2 words to become one long integer

e e W

Bl S]] —

TTTT

mbus_r
Q

N1_
NZ_
NE_
N _
NS _
NEi_
N7 _
NS _

SLAVE
ADDR_
CODE_

HLIM H12

ND_
NAO_
NA1_
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wid_[ong
. Long —{ _ COUNTER]
wid_[ong
! o v I COUNTERD
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Ladder program:

* Wyrite walue = True to modbus boalean addr 132 of M-TO80 toresetcounter1 as 0™

MBUS_B_W
Q

* Wyrite walue = True to modbus boalean addr 133 of M-TO80 toresetcounter 2as 0™

en
1~ SLAVE_
132ADDR_
T MLIM_W_
RE1—ACTION_
True—{B1_
FalzeqBZ_
FalzeqB3_

False—B4

MBUS_B_W
Q

En

—
|

SLAVE_
133ADDR_
T MLIM_W_
RS2 ACTION_
True—{B1_
FalzeqBZ_

FalzeqB3_

False—B4

*resetRS1 & RS2 10 False atthe end

RS
T

1/0 connection:

wn [SaGRAF - CREATION - I/0 connection

RS2

T

Fil: Edit Tool: Options Help

e R =

=

(o] i’ [mam] ref = 107
1] zaan] port_no = 3
v | baud = 9600
[oann] char = &
) parity = 0
maan| stop_bit =1
&1 zaan] timeout = 250
L1
(o | em mbus

B = com_port n &
~
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Chapter 22. Connecting Modbus TCP/IP 1/0O

W-8x47/8x46 supports 1-8KE4-MTCP & I-8KE8-MTCP ethernet 1/0 since its ISaGRAF driver version
3.32B. (The WP-8xx7, WP-5xx7,VP-25W7/23W7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 also support
Ethnet 1/0)

1-8KE4/8-MTCP: http://www.icpdas.com/products/PAC/i-8000/i-8KE4 8KE8 MTCP.htm

WinCon ISaGRAF driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

NS-205 / NS-208 : http://www.icpdas.com/products/Switch/industrial/ethernet switch.htm

22.1: Induction of the I-SKE8-MTCP I/O

One W-8x47/8x46 can connect max. 24 nodes of I1-8KE4-MTCP and 1-8KE8-MTCP. The Ethernet 1/0
scan time of the 3000 ~ 6000 I/O Channels is about 30 to 40 ms. If connecting less than 10 nodes of
I-8KE4/8-MTCP, the Ethernet 1/0 scan time is about 20 ms. However, it still depends on how big
(complex) of your logic program. (The Ethernet 1/0O scan time of one W-8x36 / 8x37 is about twice of
the W-8347 / 8747. That means W-8x36 / 8x37 is slower than W-8347 / 8747 when connecting
Ethernet 1/0)

Configurel: W-8347 / 8747 (Dual Ethernet version) connecting Modbus TCP/IP 1/0 in a
safe-local-private network .

PCIHMI
SCADA Advantage:
Modbus TCP/IP I/O are in local & private network.
Not accessible by other machine in the public
network.
W.sxd7i85d6 NS-205 r— To public network

(Two Ethernet version)

Please connect Modbus TCPI/IP /O to LAN1

‘_ Y .

Model:i-eKE4-MTCP-G Model:l~8KE4-TCP-G M;Jdel:l-BKES-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or iS8KE8-MTCP
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Configure2: W-8x47/8x46 (Dual Ethernet) connecting Modbus TCP/IP 1/O in both two ports.

PCIHMI
SCADA
Advantage:
If one cable (LAN1 or LAN2) is break.
The other one still works.
W-8x47/8x46

(Two Ethernet version)

NS-208

Model:I-8KE4-MTCP-G

Model1-8KE4-MTCP-G Model:i;eKE4-TCP-G Model:l-8KEB-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or iSKES-MTCP
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Configure3: W-8x37/8x36 (One Ethernet version) connecting Modbus TCP/IP 1/0.

This configure doesn't have the advantage of configure 2 . And if the NS-208 is connected to public
network, then it doesn't have the advantage of configure 1.

PC | HMI
SCADA |
W-8x37 1 8x36 5

(One Ethernet version)

Model'l-8KE4-MTCP-G Model:l-8KE4-TCP-G Model:I-8KE8-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or i8KE8-MTCP
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22.2: Programming to Control the I-8KE8-MTCP 1/0O

Step 1.

The first step is to assign an unique IP address to all of the I-SKE4-MTCP and I-8KE8-MTCP.
Please power off the I-BKE4/8-MTCP, short its “INIT” to “INIT * COM”, and then power it up.

Then connect a RS-232 cable from your PC < s COML1 to the I-8KE4/8-MTCP ‘s COML1.

Then please run “7188xw.exe” on PC ( “7188xw.exe” is burned in [-8000 CD-ROM or can be download
at ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/).

If your computer has no COM1/COM2 or you use other COM (like COMDb) to link the I-8KE4/8-MTCP,
you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS to link to I-8KE4/8-MTCP

@115200 PO D8 S1 @115200 PO D8 S1

Xautoexec.bat Xisa7188e.exe Xautoexec.bat Xisa7188e.exe
w25 w25

Press some <Enter> in the “7188xw.exe” windows , and then type “ip” to view the current IP setting.
Then type in for example, “ip 192.168.2.70” to set an IP address to it.

To set mask address, please type in for example, “mask 255.255.255.0”
PLEASE make sure to remove the connection between the “INIT” and the “INIT * COM” pin on the

I-8KE4/8-MTCP ‘s front panel after setting successfully. And then re-cycle its power. (Recommend to
use the NS-205/ NS-208)
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Step 2.

The second step is to configure all of the connecting 1-8KE4/8-MTCP by running “Modbus utility”. The
Modbus utility is burned in the 1-8000 CD-ROM or can be download at
http://www.icpdas.com/products/PAC/i-8000/modbus_web_download.htm

bllEE Modbus Utility  » | Linking
[BaGRAF 25 » ) MERTU
ICP DA% Ttilities for ISa3REAF » ) METCE

B todbus Utility

»
W

Choose Controller s 5]

Please choose controller....

Modbus/TCP

Important Noticed:
Every I-8KE4/8-MTCP with new plugged IO board should be configured at least once by “Modbus

utility”. If the 2nd & 3rd Leds below the Five 7-Segment-Led is always blinking, it means this
I-8KE4/8-MTCP is not configured well by the “Modbus utility”
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Enter the correct IP of the I-8KE4/8-MTCP on the Modbus utility, and then click on “Connect”. If the
I-8KE4/8-MTCP is well connected, You will see the Modbus address assigned in the I-8KE4/8-MTCP.
For example, D/I starting from 0 to ..., A/l starting from 0 to ...

EfModbus Utility Yer 1.6.8 o =]
File Windows Clenttools Seting Help
. - Status
"} o
E - E T E T - = ~ - ’VI Status
Load Save FMonitor Log Seale Trend Help Exit
~Controller
10.0.0.108 wonned
I Communication Wode Disconnect
E§Modbus Utility Ver 1.6.8 _ = =]

File "Windows Clienttools Setting Help

3| B

Monitor Log

Soale

]

Exit

2|

Help

Status
’7| Modbus firrmware wversion: w1.6.6 [Aug 10 2008]

G

Save Trend

3
] (-8KE4 NetlD=1— [ 8Ki87KDiaital — DicConfig [ Set |
= & Power OnValue  Safe Yalue
~ | 1000109 Connect_|
[~ ChD
IOnIme Mode (Ethernet)  Disconnect | I Chi
[~ Ch2
[" Ch3
1-8077 I Che
[~ Chb
[~ ChE
[~ Ch?
= DI Mapping: T DO Mapping T Al Mapping T AQ Mapping T Sumrary
gigilﬁnﬁpukﬂ XxHXK] \
Addiess | \ Module > | Slot | Channell \-"aluel Comment -
00 [00] 18077 0 0 [40]Digital Module
01 [01] |-8077 0 1 [40]Drigital Module o
02 [02] |-8077 0 2 [40]Digital Module
03 [03] 1-8077 0 3 [40]Digital Module
04 [04] 148077 i 4 [40]Digital Module
05 [05] |-8077 0 5 [40]Drigital Module
(06 [06] |-8077 0 B [40]Digital Module
07 [07] 1-8077 0 7 [40]Digital Module
A 1 |85 1 n TAMMinital b nk e _|L|
«FI | v
N /
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There is a Watchdog setting for the 1-8KE4/8-MTCP. The default value is “disable the watchdog” . You
may enable it by assigning a “Watchdog timer” value , for example from 10 to 120 seconds. This will
automatically set the Digital outputs and Analog outputs of the I-8KE4/8-MTCP to a pre-defined “Safe
Value” when the Ethernet communication between the WinCon and the I-8KE4/8-MTCP is break.

If you check the ChO to ... of the “Safe Value”, it means to set these Channels to have a safe value of
GGON”.

If you un-check it, it means the related channel has safe value of “OFF”.
The “Safe value” function only works when you assign a value larger than zero to the “Watchdog

timer” and the communication is break. Set 0 to the “Watchdog timer” is to disable the Watchdog
function.

EfModbus Utility Yer1.68 =10 x|
File: Windows Clienttool: Zetting Help

- - Status
| N :
: o
Ii' M E M E v v v w2 cﬁ lrl bodbus firmware wersion:w1.6.6 [Aug 10 2006]
Load Bave homtor Log Beale Trend Help Exit

~I-8KE4 NetlD=1—————— 8Ki87K Diaital ——— DicCaonfig Se
" _Pawer Onalue * Safe \falue;l‘
[10.00.109 Connect | V\
IOnIine Mode (Ethernet) Disconnect |

-6077

-
‘2| 3 ssss
o
E B
; b e
N

I ey WD T |
DI Mapping q T Summary
Digital Input [1xxx . .
T Watchdog Tmer[sec}l. St | Close | -
00 [00]
01 [01]
02 [02] DT will rezet after the B000E receving commarnds. b
03[03] Soif the S000E unit doez not receive any commandz during the
g; {gg} tirmer interval, the analogdigital output module will 28t the channels
05 [06] by zafe value. _
07 [07] At the zame time, the L2 lad will flash.
TFi =1 I _}ILI
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User may enable the “87K DI Counter” if you have plugged 1-87K D/I module in the I-8KE4/8-MTCP.
Every Digital Input channel of the 1-87K module have a D/l Counter value. The max. rate can be
accepted is 100 Hz . The DI Counter value is a 16-bits value (0 to 32767, and then from -32768 to -1,
Hex is from 0000, 0001 ... to 7FFF , 8000, 8001, ... to FFFF, then back to 0000, ...). The DI Counter
value is a A/l value with a Modbus address.

EfModbus Utility Ver16.8 o =l S|
File Windows Clienttools Setting Help
= = | % —
E’ v - E - - - H - Qﬁ ’7| et 57K Ol counter enable/dizable ak
Load Save Mondtor Log Scale Trend Help Exit
~I-8KE4 NetlD=1———— 87K DI Counter
|1 000107 Connect | [~ Cho Far 87K series modules, the
- ¥ _Chi Dl channels can hawve both
IOnIlne Mode (Ethernet] Disconnect | %\ 10l
[ Ch 2. Low speed counter
[ Ch3 (<100Hz)
I-87052 WArite to DO can clear the
[ Ch4 counter value
ey
Ia| o sae I~ Chs
hi: I~ Ché
l’ ﬂ & L : [~ Ch?
N\
Ol Mapping T DO kMapping T Al Mapping T AQ Mapping T Iummary
Analog Input [3xxxx] \
rddes: | Maodule e Walue | Comment |
< (0 (00 |-87052 1 1 [40] Lows Speed Counter
Note:

Every I-8KE4/8-MTCP with new plugged IO board should be configured at least once by “Modbus
utility”. If the 2nd & 3rd Leds below the Five 7-Segment-Led is always blinking, it means this
I-8KE4/8-MTCP is not configured well by the “Modbus utility”
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Step 3.

Please connect “i8ke” I/O complex equipment in your ISaGRAF project. Please enter the IP address of
the related 1-8KE4-MTCP or I-BKE8-MTCP. If the WinCon has connected more than one
I-8KE4/8-MTCP, you should connect more “i8ke” as below.

mn ISAGRAF - T3 - [/D connection - ||:||£|

File Edit Tools Ophons Help
B 2BR2n 3 FR S

[0 ] i’ ma| ref = 256F

b |IP_address = 192.168.2.70

_maun| Station Mo =1

cr| Reserved =0

(4] [mum| Reserved = 0

qmm| Reserved =0

(& | cmma| Reserved = 0

crn| Reserved = 0

mm i8ke | Reserved =0
[-] == ETH_IO na ‘<

(5]

mm ifke The only one boolean input channel of the “i8ke” indicates
B = ETH_IO n & | its communication state. “True” means Wincon connecting

o this I-8KE4/8-MTCP well, while “Fasle” means

communication timeout or break.

If the i8ke, i8ke b, i8ke n,i8ke f,i8ke b_a,i8ke n_a,i8ke f aisnot found in your ISaGRAF,
please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download “ICP DAS Utilities
For ISaGRAF.zip” to install it again to the ISaGRAF workbench.

Step 4.

Please map ISaGRAF internal variables to the related Modbus 1/0O address of the I-8KE4/8-MTCP by
using below functions, please refer to Appendix A.4.

ISKE_B Set Boolean variable as an I1-8KE4/8-MTCP Ethernet 1/0

ISBKE B A Set Boolean 'Variable Array' as several 1-8KE4/8-MTCP Ethernet 1/0(s)
IBKE_F Set REAL variable as an 1-8KE4/8-MTCP Ethernet 1/0

IBKE_F A Set REAL 'Variable Array' as several 1-8KE4/8-MTCP Ethernet 1/0(s)
IBKE_N Set Integer 'Variable Array' as an I-8KE4/8-MTCP Ethernet 1/O (S)
IBKE_N A Set Integer 'Variable Array' as several 1-8KE4/8-MTCP Ethernet 1/0(s)

Example program: “Wdemo 30” & “Wdemo 31" at W-8xx7 CD-ROM : \napdos\isagraf\wincon\demo\
or ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/
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Chapter 23. Connecting the Fast FRnet Remote I/O

UPAC-7186EG (since its driver version 1.06), WinCon-8xx7 (since its driver version 3.42),
IPAC-8447/8847 (since its driver version 1.01), VP-25W7/23W7 (since its driver version 1.02),
WP-8xx7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6 (since its released driver version 1.01) support the
FRnet Digital 1/0.

I-8xx7 (40MHz), 1-8437-80, 1-8837-80 and I-7188EG/XG don’t support the FRnet I/0.

WP-8xx7, VP-2XxW7, iPAC-8xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6 and W-8xx7 required an 1-8712W
to connect to the FRnet 1/0.

UPAC-7186EG required a FX-016 (x-board) to connect to the FRnet 1/0.
Please visit below web site for more information.

1-8172 / 1-8172W and FRnet 1/O: http://www.icpdas.com/products/Remote 10/frnet/frnet_list.htm

UPAC-7186EG + FX-016 (x-board) : Please contact your local agent or service@icpdas.com
(FX-016 doesn't support ROHS yet)

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

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

For the information to control the FRNET A/l and A/O modules, please refer to
http://www.icpdas.com/fag/isagraf.htm > FAQ-154.

It is better to set the "Terminating resistor” switch to ON position
only for the first and last modules in the bus to have better
i8172W communication guality. (Port 0 & Port 1)

WP-8xx7 or '_pon 0 / / Max distance 400M

VP-2xWT7 or *

iP-8xx7 or W-8xx7 Fort1
or XPxx7-C E6 or

FR2053  FR-2057 FR.32P

/ Max distance 400M
: FX016
uPAC-7T186EG Port0
only

FR-2053 FR-2057
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Pin assignment of the uPAC-7186EG + FX-016:

Please plug the FX-016 (x-board) into the uPAC-7186EG’s slot 0 (Remove the front shell of the
UPAC-7186EG , you will find where the slot 0 is) .

FX-016 supports only one FRnet port. The signal is A and B. (There is no A2, B2 for FX-016)

TTL1 X
(FRre 0 é
N2 2= 2 - m
—*
=
@
-
S
@
~t
CTS1 —] 1
(] —
RTS1 g 17 - A
RXD1 o ) [y S
] -
TXD1 15 @& g—
INIT* 14 B—
D2+ O
e
D2- _ 3
. N (R)Vs+
r()J-l j ’Q..I. l .
Ettenet WER =y ¢ 3 (BIGND a 10
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23.1:

Introduction of the FRnet 1/0

Important:

2.

For FRnet 1/0 board:
WP-8xx7, VP-25W7/23W7, iPAC-8xx7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6 supports only
[-8172W, no support 1-8172. WinCon-8xx7 supports 1-8172W and 1-8172. uPAC-7186EG supports
only FX-016 (x-board), no support 1-8172W and 1-8172.

Every FRnet Output module has a 'RESET' or called ‘HOLD’ dip on its Dip switch or a
special Jumper. User may set it to 'ON' position (or enable it), this will reset the output channels to
OFF state when the communication is broken between the 1-8172W (or uPAC-7186EG + FX-016)
and the FRnet D/O module. For example, set 8th Dip to ON of FR-2057 means enable it.

The communication state of D/l modules can be detected in the 8-Ch. D/l of “1-8172" (For
UPAC-7186EG+FX-016, itis “Frnet86” ) in the 1O connection window. However FRnet Output
module doesn't support communication detection.

WIiInPAC-8xx7 supports max. 8 pcs. of 1-8172W in its Slot 0 through 7 , while XP-8xx7-CE6
and W-8xx7 support max. 7 pcs. of I-8172W in slot 1 thru. 7, iPAC-8xx7 supports only max. 4 pcs. of
[-8172W inits Slot 0 through 7, VP-2xW?7 supports max. 3 pcs. of 1-8172W in its Slot 0 through 2 and
UPAC-7186EG supports only one FX-016 in its slot 0.

Advantage of FRnet 1/O:

Fast I/O scan, it is about 3 ms / per FRnet I/O scan. (This depends on your program’s PLC scan time, for
ex, if the ISSGRAF PLC program scan time is about 15 ms, then the scan time for all will be 15 ms, not
3 ms).

Below is the approximate PLC scan time of an 1ISaGRAF project which runs only the FRnet setup code
(without other codes):

iI8172w x 1 iI8172w X 2 iI8172w x 3 i18172w x 4 i8172w (5~8)

WP-8xx7 3ms 4ms 4ms 4 ms 8 ms
XP-8xx7-CE6 |3 ms 4 ms 4 ms 4ms 8 ms
VP-2xW7 (3 ms) (4 ms) (4 ms) (-) (-)

iP-8xx7 3ms 6 ms 9 ms 12 ms -

FX-016 x 1
UPAC-7186EG 3ms
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WP-8xx7, VP-25W7/23W7, W-8xx7, XP-8xx7-CE6 or iPAC-8x47 plus 1-8172W boards (or
UPAC-7186EG plus FX-016) can connect to FRnet 1/0 modules, for example, FR-2053, FR-2057,
FR-2054, FR-32P, FR-32R listed in http://www.icpdas.com/products/Remote 10/frnet/frnet_list.htm.

One 1-8172W board has two FRnet ports, ID is port 0 & port 1 (UPAC-7186EG + FX-016 supports only
port 0). Each FRnet port can connect up to 8 FRnet D/O “Module Address” and up to 8 D/I “Module
Address”. It is very important. The “Module Address” for D/O modules can only be set as 0 to 7, while
D/I “Module Address” can only be set as 8 to 15.

For normal usage the “Module Address” settings for D/O and D/l must be set as different. In special case,
it allows setting D/O as the same “Module Address” but it just repeats the number of D/O, the D/O
channels with the same “Module Address” has the same output value. So, each FRnet port can connect
more than 8 FRnet D/O “Module Address” and up to 8 D/l “Module Address”. (The D/l “Module
Address” cannot be the same)

The max. I/O channel number for one FRnet “Module Address” is 16. That means one 1-8172W can
connect max. 2 (ports) x 8 x 16 = 256 ch. of digital output plus max. 2 x 8 x 16 = 256 ch. of digital input
(UPAC-7186EG + FX-016 supports max. 128-ch. D/I plus 128-ch. D/O). You may plug up to 8 pcs. of
1-8172W (max. 2048-ch. D/I plus 2048-ch. D/O) in the WinPAC-8847 depends on your application.
(Max. 4 pcs. of 1-8172W can plug in the iPAC-8447 / 8847, it supports max. 1024-ch. D/I plus 1024-ch.
D/0O).

Note:
ISaGRAF 3.x can program FRnet 1/0 by using “I-8172” (for iP-8xx7, WP-8xx7 , W-8xx7) or
“Frnet86” 1/0 complex equipment (for uPAC-7186EG) & “fr_16di”, “fr_16do” & “fr_ b _a”
functions.

If your ISaGRAF doesn't support them, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm > Driver to download “ICP DAS Utilities
For ISaGRAF.zip” to install it again to the ISaGRAF workbench.

Or refer to Appendix A.2 of the ISSGRAF User's Manual to restore - c-function: “fr_b_a” and
c-function-block: « fr_16di”, “fr_16do” and 10 complex-equipment: “i_8172”, “frnet86” into your
ISaGRAF Workbench.

Below is a demo program show you how to program FRnet I/O. This ISaGRAF example program can

be download at www.icpdas.com > FAQ > Software > ISaGRAF > 082 or visit

ftp://ftp.icpdas.com/pub/cd/winpac-8xx7/napdos/isagraf/wp-8xx7/demo/ to download
“wpdmo_70.pia” (For WP-8xx7, iP-8xx7)
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23.2: Programing the FRnet I/O

Step 1: Connecting 1-8172 in the related slot in the 10 connection windows (if using uPAC-7186EG +
FX-016, please connect “frnet86). WIinPAC-8xx7's slot No. is from 0 to 7 (max. 8 pcs).
IPAC-8447 / 8847's slot No. is from Slot 0 to 7 (max. 3 pcs). The uPAC-7186EG can connect
“frnet86” on slot 0.

wr ISaGRAF - WDEMO_39 - /0 connection -0 =]

File Edit Tool: Options Help

@l mzen o3| E8| S

[o] ~| v ref = 1724
em i 8172 | Reserved = 0
B = Portd_DI noa mma| Reserved = 0
Bl [P 19 n@ mm) HEsern The 8-Ch mean the comm. state of

mmn] Fle s ey
| Hesers
| Hesery

FRnet D/l modues of addr =8 ~ 15

Step 2: Declaring ISaGRAF variable

Name Type Attribute | Description

INIT Boolean Internal | Initas True

Dump_di Boolean Internal | boolean variable for non-using FRnet D/I channel
Dump_do Boolean Internal | boolean variable for non-using FRnet D/O channel
FR_INO1 ~ Boolean Internal | Will map to 16-chanel FRnet DI channels
FR_IN16

FR_OUTO1 ~ Boolean Internal | Will map to 16-chanel FRnet DO channels
FR_OUT16
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Step 3: writing LD program to map ISaGRAF boolean variable as FRnet 1/0

(* INIT should be declared with an initial value of TRUE. The below code can only run once in the first
PLC scan cycle, please don’t use “Fr_16di” and “Fr_16do” in other PLC scan cycles. The “Fr_16DI”
and “Fr_16DO do not support array vareable, but you can use “FR_B_A” in the section 23.3 ”*)

Examplel: FR-2053 (16 IN) and FR-2057 (16 OUT)

IMIT
i1

IMIT

R

FR_OUTO1H
FR_OUTOZH
FR_OUTOEH
FR_OUTO4+
FR_OUTOSH
FR_OUTOEH
FR_OUTO?H
FR_OUTOEH
FR_OUTOSH
FR_OUT10H
FR_OUT114
FR_OUT1 24
FR_OUT1 234
FR_OUT1 44

Dump_da

The “Q_” output of the “Fr_16di” and
“Fr_16do” is always TRUE, so many
“Fr_16di” and “Fr_16do” can be used in the
same LD rung.

FRE_1600
en ]

Slat_
Fort_
Addr_
ouUT1_

OuTZ_
OUT3_
OUT4_
OUTS_
OUTE_
OUTT_
OuUTS_
OuUTS_
QuUT10_
OUT11_
OUT12_
OUT13_

OuUT14-

QUT14_

Dump_da

OUT1E
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FR_INO1
FR_IMO2
FR_IND3
FR_IND4
FR_INO5
FR_IMOE
FR_INOT
FR_INDS
FR_IN0E
FR_IM10
FR_IN11

FR_IMN1 2

FR_IM1 3+

/

FR_1601
2n ]

Slat_
Fort_
Addr_
IMT_

INZ_
IN3_

IN4_

IN5_

INB_

INT_

INE_

INg_

IN1O_

IN11_
w«/
IN13_

(14

M15

B

416

Please assign “Dump_di” to
non-using FRNET D/I channels
and assign “Dump_do” to
non-using FRNET D/O channels.

DO NOT assign “False” or
“TRUE” to the non-using D/I and
D/O channels.
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Example 2: FR-2054 (8 IN and 8 OUT)

Note: The 2-pin screw termial of the FR-2054 is the
IMIT S
I w FRnet communication signal (A, B) . However the
FR-2053 and FR-2057 's 2-pin screw is the 1/0
. L’“g Power input. Please DO connect correctly or it will
' damage the system.
FR_16D0 FR_160I
I en ] Eh G ]
1=]5lot_ 1=]5lot_ For uPAC-7186EG + FX-016,
0—{Fort_ 0—{Fort_ please set “Slot_” and “Port ”
0-{Addr_ a—{ addr_ as 0.
FR_oUTo1HouT1_ FR_IMO1—INT_
FR_OUTOZHoUTZ_ FR_INO2Z-INZ_
FR_OUTO3HoUT3_ FR_IMO3—IN3_
FR_OUTO4HOUTS_ FR_INO4—IN4_
FR_OUTOSHOUTS_ FR_IMOS—INS_
FR_OUTOEH OUTE_ FR_INOG—{INE_
FR_OUTO7HOUT?_ FR_INO7T—INT_
FR_OUTOSHOUTS_ FR_IMO8—INE_
(FR_ouTo1-HouTs_ Dump_diHIMNG_
FR_OUTOZ-HOUTI0_ Dump_diHIN10_
FR_OUTO3HOUTI_ Dump_diHIN11_
FR_OUTO4-HOUTI2_ Dump_diHIMN12_
FR_OUTOSHOUTI3_ Dump_diHIN13_
FR_OUTOEHOUTT4_ Dump_diHIMN14_
FR_OUTO7-HOUTIS_ Dump_diHIN15_
FR_OUTO8HOUTI6 Dump_diHIM16

If the connected module is the FR-2054 (8 IN and 8 OUT), its output code is a little different. Please
connect the same variable names of the 1st through 8th position to the 9th through 16th position of the
“FR_16DO” function block.

The FR-2054 's Dip switch ADDR setting is to set the DO module address, its DI module address will
be auto-configured as “DO ADDR + 8”. For ex, setting 3 as ON, Dip 1 and 2 as OFF means DO ADDR
is 4, then DI ADDR will become 12. The above figure is for the FR-2054 with its ADDR setting as 0
(Dip 1, 2 & 3 are all OFF) , so its DI ADDR will be 8.
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Step 4: Write a Ladder program to blink output of FR_OUTO1 to 03

BLIMK FR_QUTMM
[ RUM Q ]
FR_CUTOZ
TIHCyCLE

FR_CUTO3

Step 5: How to test ?

1. Please plug 1-8172W into slot 1 of the WinPAC-8xx7 (The WinPAC’s left-most slot is 0).

2. Please connect the 1-8172W's Port 0 in this demo to one FR-2053 (16-Ch. DI) and one

FR-2057 (16-Ch. DO).

The FR-2053's ADDR = 8 (DIP Switch 4 = ON, other dips 1,2,3, ,5,6,7,8 is OFF)
The FR-2057's ADDR = 4 (DIP Switch 3 = ON, other dips 1,2, ,4,5,6,7,8 is OFF)

Connecting the 1-8172W's Port 0-A to the FR-2053's termial “A” and then connect to the FR-2057's
termial “A”. Connecting the I-8172W's Port 0-B to the FR-2053's termial “B*” and then connect to the
FR-2057's termial “B”.

Note:

FRnet DO module, for example FR-2057 can only set module ADDR as 0 to 7
FRnet DI module, for example FR-2053 can only set module ADDR as 8 to 15

Then after you download this ISaGRAF project into WinPAC-8xx7 or iPAC-8x47, you will see the
FR-2057's DOL1 to 3 is blinking in the period of 0.5 second.

This ISaGRAF example program is “Wdemo_070.pia” which can be download at:
WP-8xx7 CD-ROM: \napdos\isagraf\wp-8xx7\demo or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ or
www.icpdas.com > FAQ > Software > ISaGRAF > 082

23.3: Using "FR_B_A" Function to Reduce the Program Size

Some application may use many FRnet 1/O channels in the WP-8xx7 or iPAC-8x47. If using “FR_16DI”
and “FR_16DO” in this kind of program, the size will become complicated and large. To low down the
program size, user may use “FR_B_A” and Boolean variable array in the program.

(UPAC-7186EG + FX-016 also supports FR_B_A)

Variable declaraction sample in the following page:

INIT ia as Internal / Boolean and with an initial value at TRUE

DOUT is as Boolean variable array, dimension is 128, that is DOUT[0..127]. Please assign its Network
addr as 101 (65h)

DIN is as Boolean variable array, dimension is 128, that is DIN[0..127] ,Please assign its Network addr
as 229 (E5h)

(Please refer to www.icpdas.com > FAQ > Software > ISaGRAF > 039 for more about Variable Array)
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IMIT

<« | Only run once in the first PLC scan

141
IMIT

S MB_ADR

101
126

=1y ]
ADDRE_
AMOUNT

INTERYAL

Assign DOUT[0..127] 's Network

addr as 101 to 228 (Please make
sure DOUT is declared as array ,

\ DIM = 128 and with a Network

229
126+

S MB ADR
en )

ADDR_
AMOUNT
INTERVAL

address number 101 in the
dictionary window)

Assign DIN[0..127] 's Network addr as

/ 229 to 356 (Please make sure DIN is
declared as array , DIM = 128 and with

| | a Network address number 229 in the

FR_B_A

dictionary window)

DO NOT wire two or more

S MB_ADR and FR_B_A in one row,
because they may not return TRUE

; | Using i-8172W 's Port1inslot2, map

en o
Slot

Fort
Addr

Ch_
MNeth_

U

FR_B_A

128 FRNET D/O channels starting from
Module Addr 0, Channel 1 to the

“DOUT?” array variable. This sample
will be DOUT[0] to [15] mapping as
Module Addr 0 's Ch.1 to Ch.16,

DOUTJ16] to [31] as Module Addr 1's
Ch.1to Ch.16, ..., DOUT[112] to [127]
as Module Addr 7 's Ch.1 to Ch.16 .

For uPAC-7186EG +
FX-016, please set “Slot
and “Port ” as 0

en Q
Slot_

Fort

Addr_

Ch_

MNety

— D/I channels starting from Module Addr 8 , Channel 1

UM

Using i-8172W 's Port 1 in slot 2, map 128 FRNET

to the “DIN” array variable. This sample will be
DINJ[0] to [15] mapping as Module Addr 8 's Ch.1 to
Ch.16, DIN[16] to [31] as Module Addr 9 's Ch.1to
Ch.16, ..., DIN[112] to [127] as Module Addr 16 's
Ch.1to Ch.16 .
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Chapter 24.

Using ""COM" Functions TO Read/Write the
RS-232/422/485 Port

ICP DAS ISaGRAF controllers support below Serial COM Port (RS-232/422/485) protocols:

Modbus RTU Slave

Refer to Chapter 4 of the ISaGRAF user’s manual & respective
getting started manual

I-7000 and 1-87xxx RS-485 1/0O

Refer to Chapter 6 of the ISaGRAF user’s manual

Modbus RTU Master (M-7000)

Refer to Chapter 8 and 21 of the ISaGRAF user’s manual

Modbus ASCII Master

Refer to Chapter 8 of the ISaGRAF user’s manual

SMS : Short Message Service

Refer to Chapter 17 of the ISaGRAF user’s manual

User can apply below COM functions to operate other protocols or 3rd party protocols. (Please refer to
Appendix A.4 of the ISaGRAF user’s manual for description of these COM functions )

COMOPEN Open Serial COM Port (without “Flow control” parameter)
COMOPEN?2 Open Serial COM Port (with “Flow control” parameter, not for 1-8xx7)
COMREADY Test if any byte come in
COMARY_R Read all bytes which already come in to a byte array
COMARY W Write many bytes in a byte array to COM Port
COMREAD Read one bytes (Please call “COMREADY™ to test first, if there is data, then
“COMREAD” can be called)
COMCLEAR Clear all received bytes in the receiving buffer
COMARY_NW Write one signed long Integer to COM Port, format is Binary, 4-byte
COMARY_WW  |Write one signed Word to COM Port, format is Binary, 2-byte
COMSTR W Write one string to COM Port
COMWRITE Write one byte to COM Port
COMCLOSE Close Serial COM Port
Note:
1. The default shipping of 1-8xx7 controller has set its COM1 and COM2 (COM2:

RS-485 is only for 1-8417/8817) as Modbus RTU Slave Port. User can choose to switch off the
COML1: Modbus RTU Slave function to become a freely used COM port by the above listed COM
functions. (Please refer to Appendix C.1). To use 1-8xx7 s COM5 to COM20, Please refer to Chapter
1.8 to install 1-8112/8114/8142/8144 serial expansion boards.

2. W-8xx7 / 8xx6 ‘s COM2 / COM3 can be switched ON as a Modbus RTU Slave Port.
Or Switch Off for freely used. (Refer to Appendix A.2 of its Getting Started manual delivered with the
hardware). To use WinCon‘s COM5 to COM14 at 1-8112/8114/8142/8144 serial expansion boards,
please refer to Appendix E of the “Getting Started:WinCon ISaGRAF PAC” manual.

3. COML1 of I-7188EG / uPAC-7186EG/ puPAC-5xx7 is set as Modbus RTU Slave port
when shipping. User may switch it OFF to freely use it by COM port functions. (Please refer to
Section 3.6 of its “Getting Started Manual” delivered with its hardware). However 1-7188XG ‘s
COML1 can not be switch OFF, it is always Modbus RTU Slave port. If user want to use COM3 to
COMB8 of I-7188EG/XG and 7186EG, please plug one extra X-5xx expansion /O board inside it .
http://www.icpdas.com/products/PAC/i-o0_expansion/x_list.htm

The following will introduce the most common methods of communication.
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24.1: Cntroller send 1 request and get 1 reply from device
Below figure lists the most common RS-232 / 422 / 485 application.

ISaGRAF controller Device

1. Send bytes to COM to request data

— | 21 complete valid requesting command
5 received ? If yes, reply the related answer
3. receive all coming bytes. If it is correct back to the controller.
format, do proper operation. Then go back /
to step 1 to send next request at later time.

4. Wait another requesting command, if
come in, go to step 2

User can use the below code or similiar code to do it.
Below example will send a string “QUESTION?” to device via COM3 , then waiting device to reply the
related answer. And then 2 seconds later, send next same question to device , ...

SFC program: (“Port_ OK” & “TMP” is Boolean Internal , “NUMZ1” is Integer Internal )

| Open COM3 as

1 Action(P) :

‘/

1 Port Ok := COMOPEN(3,9600,8,0,1) - 9600, 8,N, 1

End Action ;

—L | Port_Ok ; < If succeed, go next step
Send request to COM3
: Here using ‘QUESTION?’ as a

| TMP := COMSTR_W(3,'QUESTION?") ;

End Action ;

Here should wait some time to let all replied bytes to be completely
received by ISaGRAF controller. The time value should be wait is
_ 1 lcs2T> T#250ms;( dependent to the device and communication baud rate. If it is too short,
the “COMARY _R” function in the next step may miss some bytes.

Action(P) :
NUM1 := COMARY_R(3,1) ;
IF NUM1=10 THEN

(: e :) <«— Ifthe format is correct, do proper operations.
*...7% Here for a demo, we skip the code of “proper

END_IF ; orac
End_Action ; operations

Receive all bytes to No.1 Byte array. Then do
- 4 i
proper operations ( code here is only for demo)

E GS3.T > T#2s ; +—_|

—— 2 secons later, go back to step 2 to send next request
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24.2: Controller just wait data from the remote device

This kind of application is very common in the store. Like the device of “Bar code reader”, when it reads
bar code on the product, it will send the related data to the controller via RS-232 / 422 / 485. The
controller just receive it, not necessary to send any byte to device. (Please visit www.icpdas.com —
FAQ — Software_ISaGRAF-066 for demo program and more information.)

Device

ISaGRAF controller

3. Then wait next data .

2. If receive correct data, do proper action. / controller

1 1. When event happens, send data to

ST program:

IF INIT THEN
INIT := FALSE;

Port_Ok := COMOPEN(3,9600,8,0,1);

N

T1 := T#O0s;
STEP := 0;
END_IF ;

IF Port_ Ok = False THEN

Variable declaration
“INIT” is Boolean Internal, init as TRUE
“Port_Ok” & “TMP” is Boolean Internal
“T1” is Timer Internal
“STEP” & “NUML” is Integer Internal

Open COM3 as 9600, 8, N,1

Return ;
END_IF;

If open fail, just quit this ST program

CASE STEP OF

0: IF COMREADY(3) THEN
STEP :=1;
T1 :=T#O0s ;
Tstart(T1) ;
END_IF;

1: IF T1>T#250ms THEN
Tstop(T1) ;
T1 :=T#O0s ;
STEP :=0;
NUML1 := COMARY_R(3,1);

IF NUM1=10 THEN

STEP=0 means “waiting state”, it should check if any byte
come in. If “COMREADY” returns TRUE, it means there is at
least one byte come in. Then set “STEP” to 1 and start timer
“T1” to tick.

STEP=1 means “data is coming”, when “T1” tick to the
specified waiting time, call “COMARY _R” to receive all
bytes to No.1 byte array (this will make sure all bytes from the
“device” all well received). This waiting time is dependent
with the “Device” and the communication baud rate. Here we
use 0.25 second as a demo. (If setting too short than your
device should have, some bytes may be missing)

Remember to set “STEP” to 0 to wait next data.

*...%
END_IF;
END_IF; Do proper operation if receive correct data.
The code listed here is only for demo. (It is depend with your
END _CASE ; application, we just assume the correct data has 10 bytes here.)
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24.3: Report data to remote device periodically

If the ISSGRAF controller need to send data to other device or PC every a short time by using its

RS-232/422/485 COM Port, just like below:

ISaGRAF controller

Send data to device periodically (for
example, every 5 second).

User can use the similar program as below.

Wait & receive data. If the correct

Device

data is received, do proper
operations

SFC program: (Please declare “TMP” & “Port_Ok” as Boolean Internal)

1 Action(P) : __— Open COM3 as 9600, 8, N, 1
| Port_ Ok := COMOPEN(3,9600,8,0,1) ; 4]
End_Action ;
Port OK : «—+—If succeed, go next step
1
The data to be sent depends on your
Action(P) : /fapplication. Please prepare them and
call COMARY_W or COMSTR_W to
5 (* Prepare all bytes in No.1 byte array *) send it
N G |
TMP := COMARY_W(3,1,20);
End_Action ; \
—4— | GS2.T > T#5s ; Here using “COMARY_W” to send 20
bytes in No.1 byte array to COM3.
3 Or “COMSTR_W” may be used for
5 seconds later, first jump to an empty step3, sending string ( string length is max. 255
then go to step 2 to send next data bytes) , there should be no 0 value in the
S string. (because 0 is string-end byte,
3 (SFC program will operate error if jumping to however character ‘0’ is Ok in the

the same step after it is finished. So we should
jump to an empty step first. The ISaGRAF
compiler generate no erro if not jumping to an
empty step first. But its result will be error.)
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24.4: Controller send data when event happens

Please refer to Chapter 11.3.5
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