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Userôs Manual of ISaGRAFá PAC 

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

The "Userôs Manual of ISaGRAF PAC" is intended for integrators, programmers, and maintenance 

personnel who will be installing and maintaining an ISaGRAF series controller system featuring the 

ISaGRAF Workbench software program. 
 

XP-8047-CE6 / XP-8046-CE6 / XP-8347-CE6 / XP-8346-CE6 / XP-8747-CE6 / XP-8746-CE6 , 

XP-8147-Atom-CE6 / XP-8146-Atom-CE6 / XP-8347-Atom -CE6 / XP-8346-Atom -CE6 / 

XP-8747-Atom -CE6 / XP-8746-Atom -CE6 , 

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-OD , 

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

ɛPAC-5007/5107/5207/5307/5507 , ɛPAC-7186EG , I-7188EG , I-7188XG , VP-2117 , 

iP-8447 / iP-8847 / iP-8417 / iP-8817 , 

I-8417 / I-8817 / I-8437-80 / I-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 ISaGRAF 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 - ñFAQò - ñSoftwareò - ñISaGRAFò for Frequently Asked Question, or 

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

 

Data Sheet : 

Please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm (click ñData Sheetò 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. 

http://www.icpdas.com/
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
http://www.icpdas.com/products/PAC/i-8000/data%20sheet/data%20sheet.htm
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Reference Guide 

English manual:   

File Name: "user_manual_i_8xx7.pdf" 

iP-8xx7, I-8000 & ɛPAC-7186, I-7188 CD: \napdos\isagraf\8000\english_manu\ 

WP-8xx7 CD: \napdos\isagraf\wp-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\ 

 

ᵍᶎ ISaGRAF ⁿṇᶋᶽ:     

File Name: "chinese_user_manual_i_8xx7.pdf" 

iP-8xx7, I-8000 & ɛPAC-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/faq/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 ñManualò icon) 

 

Resource on the Internet: 

Newly updated ISaGRAF IO libraries, drivers and manuals can be found at 

http://www.icpdas.com/products/PAC/i-8000/isagraf.htm  (click ñDriverò or ñManualò 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 - ñFAQò - ñSoftwareò - ñISaGRAFò for Frequently Asked Question,  

or visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm  (click ñFAQò icon) 

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

 

http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/products/Software/Soft-GRAF/soft-graf.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
mailto:service@icpdas.com
http://www.icpdas.com/
http://www.icpdas.com/
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
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 Performance Comparison Table 1 of ISaGRAF PACs 

 

PACs CPU 

Compared with I-8417 

Ethernet 

ISaGRAF 

code size 

limitation 

(bytes) 

Memory 

for running 

program 

(bytes) 

Normal runnin g 

Speed  

Normal Speed 

for floating 

point 

calculation 

(Normal PLC 

scan-time) 
(scan-time) 

XP-8xx7-CE6 
LX 800 

500 MHz 

About 

10~50 (times) 

(3~15 ms) 

About 

10~50 (times) 

(3~15 ms) 

2 ports 

10/100 
Mbps 

2 MB 

About 

200~400 

MB  

WP-8xx7 

PXA270,  

520 MHz 

or compatible 

About  

10~30 (times) 

(3~15 ms) 

About  

10~30 (times) 

(3~15 ms) 

2 ports 

10/100 
Mbps 

1 MB 
About 

20~40 MB 

VP-25W7 

VP-23W7 

PXA270,  

520 MHz 

or compatible 

About 

10~30 (times) 

(3~15 ms) 

About 

10~30 (times) 

(3~15 ms) 

1 port 

10/100 
Mbps 

1 MB 
About 

20~40 MB  

VP-2117 

80186,80 

MHz 

or compatible 

About 

4 (times) 

(2~25 ms) 

About 

 0.8 (times) 

(10~125 ms) 

1 port 

10/100 
Mbps 

64 KB 
About 

768 KB 

iP-8447 

iP-8847 
80186,80 

MHz 

or compatible 

About 

4 (times) 

(2~25 ms) 

About 

 0.8 (times) 

(10~125 ms) 

2 ports 

10/100 
Mbps 

64 KB 

About 

768 KB 

iP-8417 

iP-8817 
- 

About 

512 KB 

I -8437-80 

I -8837-80 1 port 

10 Mbps I -8437 

I -8837 
80188 40 

MHz  

or compatible 

About 

 1 (times) 

(5~100 ms) 

About 

 0.2 (times) 

(25~500 ms) 
I -8417 

I -8817 
- 

mPAC-5xx7 80186,80 

MHz  

or compatible 

About 

 4 (times) 

(2~5 ms) 

About 

 0.8 (times) 

(10~125 ms) 

1 port 

10/100 
Mbps 64 KB 

 

About 

768 KB 

mPAC-7186EG 
About 

640 KB 

I -7188EG 80188,40 

MHz  

or compatible 

About 

 1 (times) 

(5~100 ms) 

About 

 0.2 (times) 

(25~500 ms) 

1 port 

10 Mbps About 

512 KB 
I -7188XG - 

Note:  W-8xx7/I-8x37 has phased out. Please select compatible WP-8x47/iP-8x47. 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      9 

Performance Comparison Table 2 of ISaGRAF PACs 

XPAC, WinPAC Series with iPAC: 
OS WinCE MiniOS7 

Model 

XP-8xx7-CE6 

 

*1 

WP-8x37/WP-8x47 

 

*1 

iP-8447 

iP-8847 

*1 

Modbus TCP Master  

(Max. Connecting) 
Max. 100 devices - 

Modbus RTU/ASCII Master 

Function Block (Max.) 

(Per port) (Total) 

256 128 

Modbus RTU/ASCII Master 

COM Port (Max.)       *2 

33 ports 10 ports 2 ports 

COM1 ~ 33 1 ~ 14 1 ~ 5 

Modbus RTU Slave  

COM Port (Max.)       *2 

9 ports 5 ports 2 ports 

COM1 ~ 33 1 ~ 8 1 or 2/3 

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 & mbus24r1 

Function Block 
Yes 

Mbus_xr & Mbus_xr1 

Function Block         *8 
Yes - 

Software Features (Require Optional Accessories) 

Support FRnet I/O      *9 Yes 

Support CAN/CANopen  *10 Yes 

Support VW Sensor Yes 

Support New  

Redundant System     *11 
Yes - 

Remote I/O Modules (Optional Accessories) 

Support Ethernet I/O 

(with I-8KE4/E8-MTCP) 
 Yes - 

Support I-7K/87K I/O 

(*Only support 1 COM Port) 

Max. Connecting: 255 64 

COM 3 or 4 2 or 3 2 or 3 or 4 
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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 

Function Block (Max.) 

(Per port) (Total) 

256 128 

Modbus RTU/ASCII Master 

COM Port (Max.)        *2 

10 ports 2 ports 

COM 2, 3, 5 ~ 14 1 ~ 3, 5 

Modbus RTU Slave       

COM Port (Max.)        *2 

5 ports 2 ports 

COM 2, 3, 5 ~ 8 1 or 2/3 

Modbus TCP/IP Slave 

Connections            *3 
32 6 

Modbus Address Range 1 ~ 8191 1 ~ 4095 

LCD Monitor TFT 5.7ò/3.5ò STN 

Touch Panel Yes/ - - 

VGA 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 & mbus24r1 

Function Block 
 Yes 

Mbus_xr & Mbus_xr1 

Function Block           *8 
 Yes  - 

Software Features (Require Optional Accessories) 

Support FRnet I/O      *9 Yes 

Support CAN/CANopen  *10 Yes 

Support VW Sensor Yes 

Support New  

Redundant System      *11 
 Yes  - 

Remote I/O Modules (Optional Accessories) 

Support Ethernet I/O 

(with I-8KE4/E8-MTCP) 
 Yes  - 

Support I-7K/87K I/O 

(*Only support 1 COM Port) 

Max. Connecting: 255 64 

COM 2 or 3 
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I -8000, iPAC Series with WinPAC: 
OS  MiniOS7 WinCE 

Model 

I -8417/8817 I -8x37-80 

 

*1 

iP-8447 

iP-8847 

*1 

iP-8417 

iP-8817 

*1 

WP-8x37/ 

WP-8x47 

*1 

Modbus TCP Master 

(Max. Connecting) 
- Max. 100 devices 

Modbus RTU/ASCII Master 

Function Block (Max.) 

(Total) (Per Port) 

64 128 256 

Modbus RTU/ASCII Master 

COM Port (Max.)        *2 

2 ports 10 ports 

COM 1, 3, 4, 5 1 ~ 5 1 ~ 14 

Modbus RTU Slave       

COM Port (Max.)        *2 

2 ports 5 ports 

COM 1, 2 1, 3 1 or 2/3 1 ~ 8 

Modbus TCP/IP Slave 

Connections           *3 
0 4 6 0 32 

Modbus Address Range 1 ~ 4095 1 ~ 8191 

VGA 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 & mbus24r1 

Function Block 
- Yes 

Mbus_xr & Mbus_xr1 

Function Block          *8 
- - Yes 

Software Features (Require Optional Accessories) 

Support FRnet I/O      *9 - Yes 

Support CAN/CANopen  *10 - Yes 

Support VW Sensor Yes 

Support New  

Redundant System      *11 
- Yes 

Remote I/O Modules (Optional Accessories) 

Support Ethernet I/O  

(with I-8KE4/E8-MTCP) 
- Yes 

Support I-7K/87K I/O   

(*Only support 1 COM Port) 

Max. Connecting: 64 255 

COM 3 or 4 2 or 3 or 4 2 or 3 
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I -7188, ɛPAC Series PAC: 
OS MiniOS7 

Model 
I -7188XG I -7188EG ɛPAC-7186EG 

 

ɛPAC-5xx7 

*1 

Modbus RTU/ASCII Master 

Function Block (Max.) 

(Total) 

64 128 

Modbus RTU/ASCII Master 

COM Port (Max.)        *2 
 COM2, 3 COM1, 2, 3 

Modbus RTU Slave  

COM Port (Max. 2 Port)   *2 
COM1 or 2/3 

Modbus TCP/IP Slave 

Connections            *3 
0 4 6 

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 & mbus24r1 

Function Block 
- Yes 

Software Features (Require Optional Accessories) 

Support FRnet I/O      *9 - Yes - 

Support CAN/CANopen  *10 - Yes 

Remote I/O Modules (Optional Accessories) 

Support I-7K/87K I/O   

(*Only support 1 COM Port) 

Max. Connecting: 64 

COM 2 or 3 

 

Annotations: 

*1.  ɛPAC-5xx7 represents ɛPAC-5007/5107/5207/5307/5507. 

I-8x37/I-8x37-80 represents the products of I-8437/8837/8437-80/8837-80.  

iP-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-CE6 

*2. I-8xx7's COM5 ~ 20 & W-8x47/ 8x37's COM5 ~ 14 resides at the I-8112/8114 

/8142/8144/ 8142i expansion modules ; 
 

iP-8xx7's COM5~20 & VP-2117's COM5~16 resides at the I-8112iW/ I-8114W/ I-8114iW/ 

I-8142iW/ I-8144iW expansion modules; 
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WP-8x47, WP-8x37 and VP-25W7/23W7ôs COM5 ~ 14 resides at the I-8112iW/ I-8114W/ 

I-8114iW/ I-8142iW/ I-8144iW expansion modules; 
 

XP-8x47-CE6ôs COM6 ~ 33, resides at the I-8112iW/ I-8114W/ I-8114iW/ I-8142iW/ I-8144iW 

expansion modules; 
 

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

mPAC-5xx7's COM3 ~ 8 resides at the XW-board (XW5xx) expansion boards. 

*3. 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 > ISaGRAF > 095 for more information. 

*4.  The USB port for the mouse device of the XP-8xx7-CE6 is more efficient than the WP-8xx7 and 

VP-2xW7. The WP-8x37 supports 2 USB Port, the WP-8x47 supports 1 USB Port. 

*5.  I-8x17/8x37-80 equip with S256/S512, mPAC-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. 

*6. mPAC-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. 

*7. If the cable of one Ethernet port is broken or damaged, the PC/HMI can communicate with the other 

Ethernet port by Modbus TCP/IP protocol.  

(Please plug one I-8135W in VP-25W7/23W7 to enable the 2
nd

 Ethernet port) 

*8. 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. 

*9. To support FRnet I/O in mPAC-7186EG, please insert one FX-016 in it. 

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

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

WP-8x47 & WP-8x37 support Max. 8 pcs. of I-8172W (Max. ch.2048 DI & 2048 DO) 

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

 

*10. XP-8xx7-CE6, mPAC-5xx7, mPAC-7186EG, iP-8xx7, WP-8x47, WP-8x37, VP-25W7/23W7 and 

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

devices. 

*11. 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. 

 

http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
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How to select ISaGRAF PAC  

Memory considerations: 

1. The I-8417, I-8817, I-8437-80, I-8837-80 , I-7188EG, ɛPAC-7186EG, I-7188XG, ɛPAC-5xx7,  

VP-2117and iP-8447 / iP-8847 has memory limitation. The ISaGRAF code size can not exceeds 64K 

bytes. (size of the ñappli.x8mò file) 

 

2.  WP-8147, WP-8447, WP-8847, WP-5147,  WP-5147-OD and VP-25W7, VP-23W7 has code size 

limitation of 1M bytes. The size is 16 times of the size of I-8xx7, iPAC-8447/8847, ɛPAC-5xx7, 

µPAC-7186EG & I -7188EG/XG (XP-8xx7-CE6, XP-8xx7-Atom-CE6: 2M byte). 

 

 

CPU speed considerations: 

The CPU of I-8417/8817, I-7188EG and I-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-CE6 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 I-8xx7 & I-7188EG/XG, especially for floating point value 

calculation. 

The speed of I-8437-80, I-8837-80, iPAC-8447/8847,  µPAC-5xx7 and µPAC-7186EG are about 

4-times of the I-8xx7 & I-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 I/O (I-7k & I-87K) at run time. If master is dead, Slave will take over the 

control of the remote I/O. All Outputs  should be configured as RS-485 remote I/O. Inputs can locate at 

slot 1 through 7 or configured as RS-485 remote I/O. Redundant Change Over Time: <= 500 ms, 

Synchronization: <= 75ms 

 

 

Ethernet considerations: 

1. The WP-8xx7, WP-5xx7, XP-8xx7-CE6 and iP-8447 / iP-8847ós ethernet is 10/100M bps 

(XP-8xx7-Atom -CE6 is 10/100M/1G bps) and dual ports.   

All other current ISaGRAF controllers have only one Ethernet port.  µPAC-7186EG and µPAC-5xx7 

ós Ethernet are 10/100M bps. I-7188EG , I-8437-80, I-8837-80 are 10 Mbps.  

All of above controllers support Modbus TCP/IP slave protocol.  

I-7188XG, I-8417/8817 and iP-8417 / iP-8817 donôt support Ethernet. 

 

2.  XP-8xx7-CE6, XP-8xx7-Atom -CE6, WP-8xx7, WP-5xx7 and VP-25W7 / VP-23W7, VP-2117, 

µPAC-5xx7, µPAC-7186EG and iP-8447/8847 support sending email with one attached file and 

sending / receiving userôs defined message (string) via UDP/IP or TCP/IP to PC or other devices,  

however I-8417/8817, I-7188EG, I-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-25W7 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-23W7 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, µPAC-7186EG, µPAC-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 I-8xx7 is the abbreviation for the I-8417, I-8437-80, I-8817 and I-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-CE6 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 ISaGRAF Workbench Software Program 

For the I-8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-5xx7, iP-8xx7, VP-2117, VP-25W7 / VP-23W7, 

WP-8xx7, WP-5xx7, XP-8xx7-Atom -CE6 & XP-8xx7-CE6 controller system and the ISaGRAF 

Workbench software to operate properly, it is imperative that each is setup correctly.  This chapter covers 

the details of how to setup the controller system and the ISaGRAF Workbench software in a minimum of 

time. Before you can start programming the ISaGRAF PAC system with the ISaGRAF software program, 

you must first install the ISaGRAF 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) 

¶ 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 ISaGRAF Workbench software program. 

¶ Windows 98, Windows 2000 or Windows XP 

¶ 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 

feature active, use the Windows Explorer and go to the 

CD-ROM drive where the Workbench CD is installed, 

then double-click on the "install.bat" file listed on the 

ISaGRAF CD.   

 

If the "install.bat" file is not found on your ISaGRAF 

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

start the installation process.  

 

Select the language. Recommend to 

use ñEnglishò because this manual 

uses English version. 

http://www.icpdas.com/faq/isagraf/117_c.htm
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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 ISaGRAF program group as illustrated below. 

 

 

 

 

 

 

 

 

 

 

1.1.1 The hardware protection device (dongle & USB Key-Pro) 
 

You must install the hardware protection device (dongle) provided with the ISaGRAF software on your 

computers parallel port to for the ISaGRAF program to achieve fully authorized functionality. 

(ISaGRAF-32-E & ISaGRAF-32-C DO NOT need dongle or USB Key-Pro.) 

 

While using ISaGRAF and the dongle is plugged well, if the ñHelpò ï ñAboutò says ñMaximum number 

of IO variables: 32ò, it means ISaGRAF workbench cannot find the dongle well. Please reset your PC 

and then check the ñHelpò ï ñAboutò again. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If it  still displays ñMaximum number of IO variables: 32ò, 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 ISaGRAF USB protection-key, please un-plug the USB 

protection-key from your USB port first, then run ñ\Sentinel\SSD5411-32bit.exeñ in the ISaGRAF 

3.55 CD-ROM (or later version) after you have installed the ISaGRAF. Then please reset your PC.  

2. To run ISaGRAF Ver. 3.5x, please always plug the USB protection-key in the PCôs USB port.  

 

 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      1-3 

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 ñXò, it holds about 

20 to 40 seconds (No response). 

 

This ñholdò behavior is caused by the ñCTFMON.EXEò process.  

 

We still donôt know the reason 

yet. You may stop this process 

by click on the ñCtrlò & ñAltò & 

ñDelò at the same time to open 

the window Task Manager, and 

then stop ñCTFMON.EXEò as  

next page. 

 

If you want to know more 

about the ñCTFMON.EXEò, 

please visit 

www.microsoft.com & search 

ñCTFMON.EXEò. 

 

 

 

 

 

 

One Quick way to avoid the ñholdò problem on windows 2000: 

 

You may create a short cut for the 

ñISaGRAF project manager. And then 

check on "run in separate memory 

space" option in the shortcut property. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.microsoft.com/
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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 Window s Vista or Windows 7 (32-bit) Users 
Before installing the ISaGRAF, 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  ñUACò (User Account Control) ? 

 

The ñUACò (User Account Control) setting requires administrator-level permission.  
 

 

1. From the ñStartò menu, choose ñControl Panel > User Accounts and Family Safety > User Accountsò, 

then click ñChange User Account Control settingsò or ñTurn User Account Control on or offò. 
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2. After clicking, it will show up the screen as below. 
 

Windows Vista: 

Uncheck the option ï ñUse User Account Control (UAC) to help you protect your computerò and then 

click on ñOKò. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Windows 7: 

Move the slider down to ñNever Notifyò and then click on ñOKò. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 Window s 7 (64-bit ) Users 
 

If your operating system is Windows 7 (64-bit) Professional, Enterprise, or Ultimate, the ISaGRAF 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.exeò (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 PCŃ 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 ñICP DAS Utilities For ISaGRAFò consists of 3 major items.  

 

I/O library definition (For ISaGRAF PAC) 

Modem_Link utility 

Auto-scan I/O utility  

 

The ISaGRAF Workbench software program must be installed before attempting to install the ñICP DAS 

Utilities for ISaGRAFò.  If you have not already installed the ISaGRAF Workbench program, please 

refer to section 1.1 before continuing. 

 

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

ISaGRAFò.  Please insert the CD-ROM into your CD-ROM drive. Then run ñsetup.exeò in the folder of 

CD-ROM: \napdos\isagraf\ . Follow the steps to install it.  

http://go.microsoft.com/fwlink/?LinkID=160479
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Note: 

If  ñsetup.exeò is not in your CD-ROM, please download ñICP DAS Utilities For ISaGRAFò from   

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

 

 

1.3:  Hardware Setting on ISaGRAF PAC 

All the hardware setting on the ISaGRAF PAC, such as IP address, Net-ID, Modbus RTU slave port, pin 

assignment of communication port, etc. Please refer to each ISaGRAF 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\isagraf\vp-25w7-23w7\english_manu\getting-started-vp-2xW7.pdf 

iP-8xx7 CD: \napdos\isagraf\ip8000\english_manu\ipac-8x47_getting_started_english.zip  

ɛPAC-7186EG, I-7188EG/XG CD:  

\napdos\isagraf\7188eg\english_manu\718xegxg_getting_started_english.zip  

VP-2117 CD:  \napdos\isagraf\vp2k\english_manu \vp-2117_getting_started_english.zip  

 

or visit to http://www.icpdas.com/products/PAC/i-8000/isagraf.htm  and click ñManual ñ icon to download 

the Manual.

http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
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Chapter 2. Getting Started 

NOTE:   

The I-8xx7 is the abbreviation for the I-8417, I-8437-80, I-8817 and I-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-CE6 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: ñLanguage Referenceò of this manual or the ñISaGRAF USERôS 

GUIDEò manual which can be found from the CD_ROM of the ISaGRAF workbench. Its file name is 

either ñISaGRAF.pdfò or ñISaGRAF.docò. 
 

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 ñSTò) program to indicate the first 

PLC scan cycle. That means in this example ISaGRAF project, we have two programs inside it. One is 

written in LD and the other is written in ST. 
 

The example project name is ñsimpleLDò. The name of the LD program of this example project is 

ñLD1ò and ñend_initò is the name of the ST program. 

 

 

 

 

 

 

 

 

 

 

 

Project name 

ñsimpleLDò 
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Variables Used In The Example LD Program: 

 

Name Type Attribute  Description 

INIT  Boolean Internal  Initial value at ñTRUEò. TRUE means 1
st
 scan cycle 

M3 Boolean Internal  Indicate a pulse is generated or not. 

OUT01 Boolean Output Output 1 

OUT02 Boolean Output Output 2 

OUT03 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 ñLD1ò Outline: 

 

 

 

ST program ñend_initò Outline: 

 

 

INIT  :=  FALSE  ; 

VAL10LED  is only for I-8xx7 & 

I-7188EGD/XGD. W-8xx7 

doesnôt support this block. 
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Process Operation Actions: 

 

Ladder Logic Program ñLD1ò : 

Blink Outputs 1, 2, & 3 with a period of ñT1ò in the first 15 seconds, ñT1ò 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 ñM3ò. 

Plus integer variable ñpulse_Noò by 1 every time when ñM3ò pulse is generated. 

Display the value of ñpulse_Noò to the 7-Seg leds of the I-8xx7 or I-7188EG/XG controller. 

 

ST Program ñend_initò : 

Set boolean variable ñINITò to FALSE at the end of the PLC scan cycle. So that ñINITò 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 ñPTò. 

ñINò is a  boolean parameter, if falling from TRUE to FALSE. The timer ticks from 0 to ñPTò. 

ñPTò is a timer parameter, it defines the delay time of output. 

 ñQò is the boolean output of this block. It will be turned OFF when ñPTò is reached. 

ñETò is the timer output of this block. (We donôt use it in this example) 

BLINK: To blink a boolean with a period of ñCYCLEò. 

ñRUNò is a  boolean parameter, if it is TRUE, the boolean output ñQò will be blinking at period of the 

timer parameter ñCYCLEò. 

 

VAL10LED: Display an interger value to the 7-Seg leds of the controller. 

  Only for I-8xx7, I-7188EGD & I-7188XGD. 

ñRUN_ò is a boolean parameter. TRUE to display. 

ñFSH_ò is a boolean parameter. TRUE to blink the display. 

ñCLK_ò is a timer parameter. It defines the blinking period. 

ñVA_I_ò is the integer to display. 
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ñNò 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.  

 

ñRetrunò:  To return from the excution if the left status is TRUE, that is, the reset LD rungs of the 

program below this ñreturnò 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. 
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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". 

 

   
 

 

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. 

 

   
 

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. 
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2.1.1.3:  Declaring The ISaGRAF Project Variables 

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

in the ISaGRAF program.  To begin this process, first click on the "Dictionary" icon and then click on the 

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

 
 

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, INITôs attribute will be an "Internal".  Lastly, check on the ñset to true 

at initò 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. 

 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      2-8 

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. 

 

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 variableôs 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. 

 

 

There are three outputs used in this example program named "OUT01, OUT02, and OUT03".  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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When you click on the "OK" button, all three outputs will be immediately added to the "Global Boolean" 

window. Lastly, click ñSaveò to save the settings. 
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To declare the timer (T1) variable used in this example program, click on the "Timers" tab in the setup 

screen.  Double click on the 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. 
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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 ñFormatò to ñIntegerò, and the "Initial Value" to "0", then click on the 

"Store" button.  

 

 

Once all of the variable characteristics have been properly setup, click on ñsaveò 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 isnôt 

required. 

 

 

 
 

 

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

name. 
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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. 

  

 
 

Or, you may just simply click on the "F2 (Contact On The Left)ò icon, and the following will appear 

within the Quick LD Program window. 
 

 
 

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

contact. 
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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. 

 

Then you will get the window as below. Move the cursor to the Coil on the right. Then click on ñF5 

(Coil)ò to add one coil just below the first coil. And then click on ñF5 (Coil)ò again to add the third coil.  

 

 

Then the window will look like below. 

 

 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      2-15 

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. 

 

 

Using the same procedure to assign the first block to ñTOFò as below. 
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Now we are going to assign the associated variable & constant to each item. Double click on the first 

contact, a ñSelect variableò screen appeared. First select the ñScopeò to ñ(Global)ò and the proper type to 

ñBooleanò. Then double click on ñINITò or you may use the keyboard to type ñINITò. 

 

 

Using the same procedure to assign OUT01 thru. OUT03 to the associated coil. 
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Now move your cursor to the left of the parameter ñPTò of the ñTOFò block. Double click on it, type 

ñT#15sò (it means 15 second), then press ñOKò. 

 

 

Do the same way to assign ñT1ò to the left of the parameter ñCYCLEò of the ñBLINKò block.  
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Now the window will look like below. 

 

To add a new LD rung, first move the cursor to the proper position below the first rung. Then click on 

ñEdit ï Insert rungò 
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We donôt need the contact in the new rung, move cursor to it, then click on ñCutò. 

 

 

 

Now click on ñF6 (Block on the left)ò , and then double click on inside the block to create a ñBLINKò 

block. 
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Assign ñT#1sò to the parameter of ñCYCLEò, then we got the below window. 

 

 

 

Move the cursor to the right coil, then click on ñCoil/contact typeò some times to assign the type to ñNò.  
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Double click on the ñNò coil to assign ñM3ò to it. 

 

 

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

And click on ñF9 (Return)ò. 
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Move the cursor to ñreturnò and then click on ñF2 (Contact on the left)ò to add a contact on the left. 

 

 

Then double click on the contact to assign ñM3ò to it. And change its type to ñ\ò (inverted contact). 
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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. 

 

 

Save this LD program and quit. 

 

VAL10LED is only for I-8xx7, 

7188EGD & 7188XGD. Not 

available for Wincon-8xx7 
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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 ñINITò variable. Click on ñCreate new 

programò in the ñ é - Programsò window to add a ST program. Given the Name as ñend_initò , 

Comment as ñHandle INIT variableò, Language as ñST: Structured Textò , & Style as ñEnd: Main 

programò. Then click on ñOKò. 

 

Now we have two programs inside this project. 

 

ISaGRAF will run these two programs one time in each PLC scan cycle. Programs in the ñbeginò area 

will run first, then the ñSequentialò area, and last the ñEndò area. An ISaGRAF cycle run in the way as 

the below scheme. 

Process óbeginô area 

Process óSequentialô area 

Process  óEndô area 

Reflash all outputs 

ISaGRAF 

   Cycle 

Scan all inputs 
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Double click on ñend_initò program to edit it. Click on ñsaveò and then exit when you finish it. 

(Any character inside between ñ(*ò  and ñ*)ò  is the comment.) 

 

 

 

Since ñINITò is declared with an initial value ñTRUEò, this ST program will let ñINITò set to ñFALSEò 

at the end of the first scan cycle. In other word, ñINITò will indicate this project is running in the first 

scan cycle or not (TRUE: first scan cycle,  FALSE: other cycles). 

(* An ST demo program *) 

 

   INIT := FALSE ; 
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2.1.2:  Connecting The I/O 
 

The ISaGRAF Workbench software program is an open programming system.  This allows the user to 

create an ISaGRAF program that can operate a large number of different PLC controller systems.  It is 

the responsibility of the PLC hardware manufacturer to embed the ISaGRAF "driver" in their respective 

controller for the ISaGRAF 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 ISaGRAF example program, now you must connect the I/O to the 

controller system.  A useful feature of the ISaGRAF controller system is that you can run program we 

have created WITHOUT having any I/O boards plugged into the controller system.  The four 

pushbuttons on the I-8xx7, iP-8xx7 controller system can be used as four digital inputs, and the three left 

LEDôs above the control panel pushbuttons can be used as outputs. 

  
 

Click on the "I/O Connection" icon as shown in the top picture and the "I/O Connection" window will 

appear as shown in the next illustration.  For the purpose of this example, you can either double click on 

the "9" slot, or just click on the "9" slot, then click on "Edit" and then "Set Board/Equipment" and then 

the "I/O Connection" window will appear.  This now associates the four control panel pushbuttons - 

ñpush4keyò as four digital inputs.  (We donôt use it in this example program since there is no boolean 

variable declared with ñInputò attribution). 

 

ñPush4keyò & ñShow3Ledò is only 

for the I-8xx7 and iP-8xx7. If your 

controller is other model number, 

you can also connect ñPush4keyò & 

ñShow3Ledò for simulation 

however please mark them as 

ñvirtualò board. 
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IMPORTANT NOTICE :   

I/O Slots 0 through 7 are reserved for REAL I/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 I/O connections for the outputs, double click on the "10" slot, then click on the "Show3led:  

3 indication LED on 8xx7 panel" selection.  This will now associate the three LEDôs above the four 

control panel pushbuttons as the three outputs for the example program.  Your "I/O Connection" window 

should now look like the screen below. 

 

  
 

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 ñXò to exit the window. 

 

IMPORTANT NOTE :   

All of the variables with Input and Output attribute MUST be connected through the I/O connection as 

described above for any program to be successfully compiled.  Only the Input and Output attributed 

variables will appear in the "I/O Connections" window. In this example we have only 3 boolean output 

variables, they are OUT01, OUT02 & OUT03. 

 

ñPush4keyò & ñShow3Ledò is only for the I-8xx7 

and iP-8xx7. If your controller is other model 

number, you can also connect ñPush4keyò & 

ñShow3Ledò for simulation however please mark 

them as ñvirtualò board. 
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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. 

 

 
 

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. 

 

 
 

 

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. 

 

If using ñVariable Arrayò 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 ï ñRun two optimizer passesò option. 

(Please refer to Chapter 2.6) 
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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. 
 

 

When you click on the "Simulate" icon three windows will appear.  The windows are the "ISaGRAF 

Debugger", the "ISaGRAF Debug Programs", and the "I/O Simulator" windows.  If the I/O variable 

names you have created DO NOT appear in the I/O 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/Oôs in the simulator window. 

 

 In the "ISaGRAF Debug Program" window, double click on the "LD1" where the cursor below is 

positioned.  This will open up the ISaGRAF Quick LD Program window and you can see the LD 

program you have created. 

 

Close the ñ..Debuggerò 

window will exit the 

simulation. 
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Running The Simulation Program 

 

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

should appear. 

 

You can see outputs ñOUT01ò thru. ñOUT03ò will blink in the first 15 seconds. And the ñpulse_Noò   

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 ñTimerò tab and then double click on ñT1ò to change the timer value 

to ñT#500msò (this means 0.5 second). Then click on ñWriteò. 
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2.1.5:  Download & Debugging The Example LD Project 
 

Lastly, you can download the example LD program into the ISaGRAF 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. 

  

The "Target Slave Number" is the Net-ID address for the I-8xx7 controller as defined by the DIP Switch 

settings outlined in Chapter 1, Section 1.3.1.  The Net-ID DIP Switch is located in the bottom right 

portion of the I-8xx7 controller.  If your I-8xx7 controller is the first one, the Net-ID address should be 

set to "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 I-7188EG/XG, ɛPAC-7186EG, 

ɛPAC-5xx7, iP-8xx7, WP-8xx7, WP-5xx7, VP-25W7/23W7, XP-8xx7-Atom-CE6 and XP-8xx7-CE6, 

please refer to their getting started manual) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 

Default Net-ID of the ISaGRAF PAC is 1. 

If using the RS-232/RS-485 port to connect, 

you can choose COM1 ~9. 

If using Ethernet, you can choose ñEthernetò 

and click ñSetupò to fill out the Port number as 

ñ502ò 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)  
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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. 

 

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 PCôs 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 ISaGRAF program. 

 

If there is a project already loaded in 

the controller system you will need to 

stop that project before you can 

download the example project.  Click 

on the "STOP" icon as illustrated 

above to halt any applications that may 

be running. 

 

 

 

STARTING THE DOWNLOADING PROCESS 

 

From the "ISaGRAF Debugger" window 

click on the "Download" icon, then click 

on "ISA86M:  TIC Code For Intel" from 

the "Download" window as shown below. 
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The example project will now start downloading to the ISaGRAF controller system.  A progress bar will 

appear in the "ISaGRAF Debugger" window showing the project downloading progress. 

 

 
 

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

the following two windows will appear. 

 

   

 

RUNNING THE EXAMPLE LD PROGRAM 

 

You can observe the real time I/O status from several ISaGRAF windows while you are running the 

example project.  One of the windows is the "I/O Connections" window, which shows each of the inputs 

and outputs as assigned.  Click on the "I/O Connection" icon in the ISaGRAF Debugger window to open 

the "I/O 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. 
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In the window below, the OUT01 thru. OUT03 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. 

 

 

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 ISaGRAF program with the ISaGRAF 

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 ñ;ò. All characters inside between ñ(*ò and ñ*)ò is comment. 

 

Variables Used In The Example ST Project: 

 

Name Type Attribute  Description 

INIT  Boolean Internal   initial value at ñTRUEò. TRUE means 1
st
 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 I-8xx7 

M1 Boolean Int ernal 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 ñLD1ò, The other two are ST 

programs named respectively as ñST1ò & ñend_initò.  

 

 

LD program ñLD1ò Outline: 
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ST program ñST1ò Outline: 

 

 

 

ST program ñend_initò 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  ; 

 

 

INIT  :=  FALSE   ; 
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Process Operation Actions: 

 

LD Program ñLD1ò : 

Catch the rising edge status when pushbutton K1 is just pushed and save it into an internal boolean 

variable ñM1ò 

Catch the rising edge status when pushbutton K2 is just pushed and save it into an internal boolean 

variable ñM2ò 

 

ST Program ñST1ò : 

Open Com3 of the I-8xx7 controller with 9600 baud rate, 8 char. size, no parity and 1 stop bit at the first 

scan cycle. 

Plus ñCOUNTò value by 1 every time when pushbutton K1 is pushed. 

Plus ñCOUNTò value by 10 every time when pushbutton K2 is pushed. 

Send ñCountò value to a PC via Com3 of the I-8xx7 controller in the below frame format. 

 

STX Value of COUNT ETX 

 

 

Lowest  byte 2
nd

 lower byte 3
rd

 lower byte Highest byte 

 

 STX : Start of frame, byte value = 2 

 ETX : End of frame, byte value = 3 

 

ST Program ñend_initò : 

Set boolean variable ñINITò to FALSE at the end of the PLC scan cycle. So that ñINITò will be TRUE 

only at the first scan cycle. 

 

 

Function description: 

 

ñPò 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.  

 

Comopen(PORT, BAUD, CHAR, PARI, STOP) :  To open a Com port of the I-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:odd 

      STOP  :    Integer       stop bit, 1 or 2 

   

  Return  :      boolean       ok.: TRUE , fail: FALSE 
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Ary_N_W(NUM, ADR, DATA) :  Save one long integer into an integer array. 

    

  Parameter 

      NUM  :  Integer   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  :      boolean       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  :      boolean       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"). 

 

   
 

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 ñTRUEò. TRUE means 1
st
 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 I-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 ñLD1ò with the below content.  

Refer to Section 2.1.1.4. and  2.1.1.5 for assistance. 
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Follow the same steps as 2.1.1.6. to create a ST  program ñend_initò with the below content.  

 

Creating a ST program ñST1ò with the below content.  

Refer to Section 2.1.1.6. for assistance. 

 

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". 

 

 

INIT  :=  FALS E  ; 

 

(* 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  ; 
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Use the similar procedure for the "Connecting I/O" as detailed in Section 2.1.2 

 

 

Use the similar procedure for the "Compilling the project" as detailed in Section 2.1.3 
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After compiling the example ST project click on the "Simulate" icon to observe the ST program running.  

 

You may open the dictionary window to see the ñCOUNTò value. Click on ñK1ò or ñK2ò, you will see 

the ñCOUNTò value is changed.  

 

 

You can now download this example project to the I-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 

Com3 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 ISaGRAF.   

 

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 

OUT2 Boolean Output Low alarm 

A1 Integer Internal Simulate a temperature input, initial value is 0 

 

FBD Program Outline: 

 

 
 

FBD Program Action: 

 

 

2.3.1:  Programming The Example FBD Program 
 

Creating a Function Block Diagram (henceforth referred to as "FBD") program is very similar to 

creating a LD program as outlined in Section 2.1.  The following steps detail how easy it is to create a 

FBD program. 

 

Creating a New FBD Project 

From the "ISaGRAF Project Management" window click on the "Create New Project" icon and enter the 

name "FBD_Exam". 

 

If ñA1ò > 5000, output ñOUT1ò is "TRUE". 

If ñA1ò < 2000, output ñOUT2ò is "TRUE". 

Other situation, output ñOUT1ò and ñOUT2ò are "FALSE" 
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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. 
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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 "A1".  Declaring variables for the FBD program is like 

declaring variables for the LD program.  Refer to Section 2.1.1.3 ï "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. 

 

 
 

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. 

 

 
 

Using the same procedure as described above, add a "< Less Than" function block below the "Greater 

Than" function block. 
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Click on the "Insert Variable" icon as shown above, and then click on "Integer/Real" from the "ISaGRAF 

Select Variable" window.  This will cause the variable "A1" to appear in the "ISaGRAF Select Variable" 

to appear. Double click on the highlighted "A1 Simulate Temperature Input" which will then place the 

variable "A1" inside of the "ISaGRAF FBD/LD Program" window.   

 

 

 

 

 

 
 

 

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"A1" variables as shown below.  
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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. 

 

 
 

The top "A1" 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 "A1" variable to the "IN1" of 

the "< Less Than" function block, and the "2000" constant to the "IN2" of the "< Less Than" function 

block. 

 

Lastly, connect 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 I/O & Compiling The Project 

Follow the same procedure as outlined in Section 2.1.2 and 2.1.3 for connecting the I/O and compiling 

the FBD example program.  The "ISaGRAF I/O Connection" window should look like the example 

below. 
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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. 

 

 
 

 

When you click on the "Simulate" icon the "ISaGRAF Debugger" window, the "ISaGRAF Debug 

Programs", and the "I/O Simulator" window will now open.  If you double click on "MAIN" in the 

"ISaGRAF Debug Programs" window the "ISaGRAF 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. 
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To further test the example FBD program, click on the "Dictionary" icon in the "ISaGRAF Debug 

Programs" window to open the "Global Dictionary" window, and click on the "Integer/Real" tab.  Click 

on the highlighted "A1" and the "Write Integer/Real Variable" will open. 

 

 
 

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

changes will be observed. 

 

 
 

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 I-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.   

 

 
 

For the purpose of this example IL program I 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. 

 

 
 

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. 

 

 
 

Declaring The Example IL Variables 

This example IL program uses the same variables as the example FBD program, "OUT1", "OUT2" and 

the integer variable "A1".  Refer to Section 2.1.1.3 "Declaring The Variables" for assistance.  Use the 

same procedure for the "Connecting I/O" 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 I/O and compiled the example IL program, click on the "Simulate" icon 

and the following window will appear. 

 

 
 

Because the variable "A1" value is 0, "OUT1" is set to false and "OUT2" is set to true.  Change the value 

of "A1" to a value greater than 5001 and you will see that "OUT1" is set to true and "OUT2" is set to 

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 

OUT2 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 mode1 , 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: 
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LD Program "SelMode"     SFC Program "Main" 

 

 

         SFC Child Program "Mode1"    SFC Child Program "Mode2" 

 

 

SFC Program Action: 

1. When "K1" is pressed, run the "Mode1" program. 

2. When "K2" is pressed, run the "Mode2" program. 

Mode1; Mode2; 

Mode=1; Mode=2; 

Mode<>1; Mode<>2; 

OUT1(R); 

OUT2(R); 

GS1.T > TMR1; 

GS2.T > TMR1; 

OUT1; 

OUT2; 
OUT1; 

 

OUT2; 

 

GS2.T > TMR1; 

GS1.T > TMR1; 
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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. 

 

   
 

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

illustrated below. 

 

 
 

 

 

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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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. 

 

 
 

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

 

 
 

The next step is to create a "CHILD" program called "Mode1". 
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Follow the same procedure to create a second "CHILD" program named "Mode2".  When you are 

completed the "ISaGRAF Programs" window should look as follows. 

 

 
 

 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 "ISaGRAF SFC Program" window will appear. 

 

 
 

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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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. 
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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. 

 

 
 

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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Now click the gray box below transition #2 and click on the "OR Convergence" (F7) icon. 

 

 
 

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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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. 

    
 

Using the same method as described above, double click on each transition and step and add the code for 

each item as shown below. 

OUT1(R); 

OUT2(R); 
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CONGRATULATIONS!   You have now successfully programmed the "Main" section of the example 

SFC program (and the most time consuming). 

 

The last portion of creating the example SFC program requires the creation and editing of the two 

"CHILD" programs.  You program the "CHILD" programs using the exact same method as required for 

creating the "MAIN" program.  When you are finished creating and editing the "CHILD" programs your 

two windows should look like the examples below. 

      SFC Child Program "Mode1"    SFC Child Program "Mode2" 

 
 

Final Details 

Remember that you must follow the same procedure for "Connecting I/Oôs" 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, "Mode1" is true and both "OUT1" and "OUT2 turn on and off together, and "Mode2" 

is false. 

 
 

When "K2" is on "Mode2" is true "OUT1" will turn on while "OUT2" is off and then they will alternate 

where "OUT2" will turn on and "OUT1" will be off, and "Mode1" is false. 
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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 ISaGRAF 

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

 

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

ñEXEò directory, normally in the c:\isawin\exe. 

 

In the ñC:\ISAWIN\EXE\ISA.INIò, adds two extra raws on the top of this file. 

 

[DEBUG]  

arrays=1 
 

And then re-open the ISaGRAF workbench, you will find there is one more ñDimò 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 ñDimò number, the larger memory is consumed. 

(Such as the I-7188EG/XG, I-8xx7 memory-constrained controller) 

 

 

 

 

 

 

The index of the variable array is always starting from 0. For example, if you declare an integer ñCNTò 

with ñDimò = 10 , the varable array will be  CNT[0..9] , that is the item can be used is CNT[0], 

CNT[1], é, CNT[9]. 

 

 

 

If using ñVariable Arrayò 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 ï ñRun two optimizer passesò option.  
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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 ñDimò = 10 *) 

(* ii is declared as an internal integer *) 

 

IF   INIT    THEN 

    INIT  :=  FALSE  ;       (* only do it once at 1
st
 PLC scan cycle *) 

For  ii  :=  0  to  9  do 

       CNT[ii]  :=  100 + ii ;  

End_For  ; 

END_IF  ; 
 

Note: Please do not exceed the ñDimò number of variable array. For example please do not 

program at CNT[10] or CNT[11] in the above example since the CNT ós dimension is only 10 , 

CNT[0], CNT[1], é, CNT[9]. There is no CNT[10], CNT[11], é 

 

 

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 ñToolsò - ñSpy listsò on the ñDebuggerò windows. (please refer to section 9.12 for more 

information about ñSpy listsò). Insert the name you want to debug. 

 

 

 

 

Please key-in the variable array name. For 

example, CNT[1], CNT[2] 
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Please remember to save the ñspy listò to a name, for example ï ñlist1ò and then put it into the workspace. 

You will find the ñlist1ò will automatically pop-up when you open the debugger. 

 
 

 

 

 

 

Move the lists to the 

right hand side. 
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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 ñS_MB_ADR( )ò function as below. 

 

And then using ñS_MB_ADRò to assign the other network address number for each element.  

For example,  

 

1. Assign continuous Network No = 1 ,2 ,3, é,10  to CNT[0], CNT[1], CNT[2], é, 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 it at 1
st
 PLC scan *) 

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

END_IF ; 
 

2. Assign Jumping Network No = 1 , 3 , 5, é,19  to CNT[0], CNT[1], CNT[2], é, 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 it at 1
st
 PLC scan *) 

    TMP  :=  S_MB_ADR(1, 10, 1) ;    (* assign 10 elements starting at No.=1, jumping No. *) 

END_IF ; 
 

 

Please assign the first number for the first element. 

(please refer to section 4.1 for more information) 

The number enter here is always in Hex. format. 
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2.6.2 Setting Variable Array As Retained Variable 
To set ñvarable arrayò as retained data, please assign the network address number to the first element, 

For example, No. = 1 assigned to CNT[0]. And then using ñRetain_A( )ò function as below. Please refer 

to chapter 10.1 for more information about the ñNew retained functionò. 

 

For example, setting integer variable array CNT[0..9] as retained data in the integer retained memory 

starting from 20 , 21 , é 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
st
 PLC scan *) 

 

TMP  :=  Retain_A( óNô , 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 ñvariable arrayò to be assigned as  

   retained data. 

        4th
  
parameter :  starting retained address for this ñvariable arrayò.  

             7188EG/XG+X607/608, I-8xx7+S256/512 : óBô & óTô is 1 to 256 , óNô & óFô is 1 to 1024 . 

             WinCon-8xx7/8xx6+S256/512 : óBô & óTô is 1 to 1024 , óNô & óFô is 1 to 4096  

    *)  

 

END_IF  ; 

 

Please assign the first number for the first element. 

(please refer to section 4.1 for more information) 

The number enter here is always in Hex. format. 

Do Not check the ñRetainò option for variable array. 
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Chapter 3. Establishing I/O Connections 

Before you can operate an ISaGRAF program with the iP-8xx7, I-8xx7, I-7188EG/XG, ɛPAC-7186EG, 

ɛPAC-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 havenôt 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 I-87K I/O boards. 

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

 

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

 

Note: 

The I/O boards are divided into low profile and high profile I/O, and the name with ñWò is high profile 

version. For example, the I-87057 is low profile I/O, the I-87057W is high profile I/O. The iP-8xx7, 

WP-8xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-2117 and VP-25W7/23W7 only support high 

profile I/O 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 I/O behavior.  

 

I-8K parallel I/O boards can be plug in PACós slot 0 through slot 7 (and slot 1 through slot 7 of  

XP-8xx7-CE6, XP-8xx7-Atom-CE6 controller). The I-87K4, I-87K5, I-87K8, I-87K9, RU-87P4 and 

RU-87P8 expansion unit supports only I-87K serial I/O moduls (better to use high profile modules). 

They don't support I-8K parallel I/O modules. 

 

Digital Input / Output I-8037W, I-8040W, I-8040PW, I-8041W, I-8042W, I-8046W 

I-8050W, I-8051W, I-8052W, I-8053PW 

I-8054W, I-8055W, I-8056W, I-8057W, I-8058W , I-8060W, I-8063W 

I-8064W, I-8068W, I-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 

 (V , mA) 

I-8024W (4 Ch.) 

Counter / Frequency 

Input 

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

I-8088W (8-Ch. PWM output 

Motion control, 

Encoder 

I-8092F, I-8094, I-8094F: only supprot XP-8347-CE6 and XP-8747-CE6 , 

XP-8147-Atom-CE6, XP-8347-Atom-CE6 and XP-8747-Atom-CE6. Please 

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

I-8091W (2 Axes. Pulse output), I-8090W (Encoder): only support iP-8xx7, 

WP-8xx7, VP-25W7 and XP-8xx7-CE6. 

I-8093W(Encoder): only support iP-8xx7, WP-8xx7, VP-25W7 and 

XP-8xx7-CE6. 

CANopen Master I-8123W: only support XP-8xx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7, 

VP-25W7 and VP-23W7. 

Please refer to http://www.icpdas.com/faq/isagraf.htm > FAQ-145. 

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

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
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http://www.icpdas.com/products/Remote_IO/frnet/frnet_list.htm  or 

http://www.icpdas.com/faq/isagraf.htm FAQ-082 

Expansion serial 

communication ports 

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

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

(I-8xx7, iP-8xx7 can expand max. 16  ports at slot 0 through slot 3)    

(WP-8xx7, VP-25W7 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 I-87K parallel I/O can be used in slot 0 ~ 7: 

Digital Input / Output I-97037W, I-87040W, I-87041W, I-87046W, I-87051W, I-87052W, 

I-87053W, I-87053PW, I-87053W-A5, I-87053W-AC1, I-87053W-E5 

I-87054W, I-87055W, I-87057W, I-87057PW, I-87058W, I-87059W, 

I-87061W, I-87063W, I-87064W, I-87065W, I-87066W, I-87068W, 

I-87069W, I-87069PW 

Anlog Input (V , mA) 

 

I-87016W, I-87017W, I-87017W-A5, I-87017RW, I-87017RCW, 

I-87017DW, I-87017ZW, I-87019PW,  I-87019RW, I-87019ZW  

Analog Output 

 (V , mA) 

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

Multi function I-87026W 

Temperature input I-87005W, I-87013W, I-87015W, I-87015PW, I-87018W, I-87018RW, 

I-87018PW, I-87018ZW, I-87019RW, I-87019ZW  

Counter / Frequency, 

PWM 

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

HART Master I-87H17W: only support XP-8xx7-CE6, XP-8xx7-Atom-CE6, WP-8xx7, 

VP-25W7 and VP-23W7. Please refer to 

http://www.icpdas.com/faq/isagraf.htm > FAQ-136. 

Vibrating Wire Input I-87089W  

(Please refer to http://www.icpdas.com/faq/isagraf.htm > FAQ-091). 
 

Important :  

The I/O boards are divided into low profile and high profile I/O, and the name with ñWò is high profile 

version. For example, the I-87057 is low profile I/O, the I-87057W is high profile I/O. The iP-8xx7, 

WP-8xx7,  XP-8xx7-CE6, XP-8xx7-Atom-CE6, VP-2117 and VP-25W7/23W7 only support high 

profile I/O 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 I/O behavior.  
 

I-8K parallel I/O boards can be plug in PACós slot 0 through slot 7 (and slot 1 through slot 7 of  

XP-8xx7-CE6 controller). The I-87K4, I-87K5, I-87K8, I-87K9, RU-87P4 and RU-87P8 expansion unit 

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

parallel I/O modules. 

 

Please refer to ñGetting Started Manualò of I-7188EG/XG or ɛPAC-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 I-87K I/O boards. 

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

http://www.icpdas.com/products/Remote_IO/frnet/frnet_list.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/products/PAC/i-8000/getting_started_manual.htm
http://www.icpdas.com/products/PAC/i-o_expansion/x_list.htm
http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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3.1:  Linking I/O Boards To An ISaGRAF Project 
To begin connecting I/O boards to an ISaGRAF project you must first link the I/O boards to the 

ISaGRAF program.  The numbers on the left of the "I/O Connections" window indicate the slot number.  

Slots 0 through 7 are used ONLY for real ISaGRAF PAC series I/O 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" I/O boards 

such as the "Push4Key" and "Show3Led" functions. For I-7188EG/XG, µPAC-7186EG, slot 0 is for 

X-xxx serial I/O boards (such as X-107), slot 1 & above are for others. 

 

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

installed: 

 Slot 0:  I-8055 Board (8 digital inputs & 8 digital outputs) 

 Slot 1:  I-87055 Board (8 serial inputs & 8 serial outputs) 

 Slot 2:  I-87017 Board (8 channel analog input) 

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

 Slot 8:  "Push4Key" 

 Slot 9:  "Show3Led" 
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3.1.1:  Linking I/O Boards 
With the "I/O Connection" window open double click on the slot that you want to connect an I/O board 

to.  The "Select Board/Equipment" window will open, scroll to the name of the I/O board that you want 

to associate with the particular slot. 

 

The ISaGRAF controller library defines two basic types of real I/O boards, "Boards" and "Equipments".  

The "Boards" selection is for I/O boards that are "single type", meaning that all of the channels on that 

board are of a single type and attribute.  The "Equipments" selection is for I/O boards that are 

"multi-type", which means boards that have multiple types (such as the I-8055 digital I/O board that has 

8 digital inputs and 8 digital outputs all on the same board).  To begin the linking I/O board process, 

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

 

 
 

If you link an I/O board to an incorrect slot, first click on the slot number you wish to correct, then just 

click on the "Clear Slot" icon to delete the connection.  The connection is now cleared, and now you can 

make a connection to the desired slot location. 
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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 "I/O 

Connection" window.  Click on the slot you wish to link the attribute to, then double click on the channel 

(or I/O point name) number on the right hand portion of the "I/O Connection" window.  Lastly, choose 

the variable name you wish to link to 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. 

 

 
 

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. 
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If you connect an input or an output variable to the wrong (or undesired) I/O location, double click on the 

I/O point you wish to remove.  The "Connect I/O Channel #x" will open then click on the "Free" button 

to remove that variable from the I/O point. 

 

 
 

When you click on the "Free" button you will see that the variable is removed from the I/O point in the 

"ISaGRAF I/O Connection" window and the variable is placed in the "Free" portion of the "Connect I/O 

Channel #x" window. 

 

 
 

Click on here to see the 

on-line help. 
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3.2:  Linking Analog Type I/O Boards 
Note:  

1. The I-87017ZW is better than I-87017 and I-87017C in industrial application. The I-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 ñRangeò 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 ñJumperò. (When using 

I-87017W, I-87019ZW, I-87017DW to measure the Current, it requires an external resistor of 125 

ohms.) 

2. The I-87018ZW or I-87019ZW is better than I-87018 and I-87018W in industrial application and 

more precise measured values. 

 

 

3.2.1:  Setting ñrangeò parameter and conversion functions for  analog IO board 
The method to connect analog type I/O boards to the controller system is very similar to that of 

connecting digital I/O boards.   

 

The ONE main difference is that you MUST define one parameter that defines the ñrangeò for the analog 

board so it will operate as expected. 

 

 
 

 

To modify the analog board "Range" parameter, click on the word "Range" in the "ISaGRAF I/O 

Connection" window and the "I/O Board Parameter" window will open.  

 

Click on here to 

see the on-line 

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

 

 
 

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 ï10v to +10v signal with a range 

value of ï32768 to 32767.  Changing the value of "Range" parameter to "9" means you can interface to 

a ï5v to +5v signal with a range value of ï32768 to 32767. 

 

Note that if you set the "Range" parameter to "A" you will be interface to a ï1v to +1v signal with a range 

value of ï32768 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. 

 

 
 

Please refer to Appendix D - ñTable of The Analog IO Valueò 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 I/O value to application engineering value. 

For example, to convert 4 to 20 mA to become 0 to 1000 Psi, user can use function - ñA4_20_Toò  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_V0_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 ï32768 to +32767)  to become 

engineering value (Integer, value should be in  ï32767 to +32768) 
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3.2.2:  Setting special ñrangeò parameter of temperature input board to get clear 

ñDegree Celsiusò or ñDegree Fahrenheitò input value 
 

ICP DAS provides many temperature input modules as below. 

   (The I-7000 series I/O is only for RS-485 remote I/O, CANôT be use in slot 0 ~7) 

 

With ñbroken-line detectionò or called ñwire opening detectionò:  

Thermocouple type: I-87018RW, 87018PW, 87018ZW, 87019RW, 87019PW, 87019ZW, 

I-7018R, 7018BL, 7019, 7019R, 7018Z 

RTD type: I-87013W, 87015W, 87015PW,  

I-7013, 7015, 7033 

Thermister type: I-87005W, 

I-7005 

 

Without ñbroken-line detection:  

Thermocouple type: I-87018, 7018, 7018P 

 

The ñrangeò parameter of temperature IO board can be ñstandard settingò or ñspecial settingò. 

 

For example, I-87013: 4 channels RTD input module. Its range can be  

 20 :    Platinum 100, a=0.00385, -100 ~ +100 degree Celsius 

 é 

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

 

If seting range as 20 (or 21 to 2F), then it is ñstandard settingò. The temperature input value is 2ôs 

complement value from ï32768 to +32767 depends on the ñrangeò value. For example, setting range as 

20, value of ï32767 means temperature is about ï100 Degree,  +32766 is about +100 Degree. Value of 

16383 means +50 Degree (Note: Normally value of ï32768 or +32767 means wire ñbroken-lineò) 

 

If user want to get a clear temperature input value, for example, value of 2312 means ñ23.12ò Degree 

Celsius. Then please set ñrangeò to a special value defined as below. 

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

value is normally from ï32768 to +32767 

 

If range=1020 (TT=10, RR=20), the input value will be 

a clear ñDegree Celsiusò value. For ex, 2312 means 

temperature is ñ23.12ò degree celsius. 
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Important :  

Special ñrangeò is supported since driver version of I-8xx7: 3.11, W-8xx7: 3.24.  The iP-8xx7, WP-8xx7,  

VP-25W7/23W7, XP-8xx7-CE6, XP-8xx7-Atom-CE6 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 ñstandard settingò)       

 RR: original "range" setting  

 

For example, setting I-87013ôs "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 ñrangeò setting),  

  -32768 to +32767, range = "21 :    Platinum 100, a=0.00385, degree Celsius" 
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3.2.3:  Using the I -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 doesnôt need to plug an external resistor of 125 ohms to measure 

current input, just switch the ñJumperò on the board.  

 

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm >  I-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 I-8017HW) 

 

 

The analog input value of I-87017ZW is an integer between ï32768 to +32767 as below table. 

 

 

Voltage: 

 

Range Type 

Code (Hex) 
Data Format Max value Min value 

08  

(Default) 

Input Range +10.0 V -10.0 V 

Decimal Value +32767 -32768 

2's Complement HEX 7FFF 8000 

09 

Input Range +5.0 V -5.0 V 

Decimal Value +32767 -32768 

2's Complement HEX 7FFF 8000 

0A 

Input Range +1.0 V -1.0 V 

Decimal Value +32767 -32768 

2's Complement HEX 7FFF 8000 

0B 

Input Range +500.0 mV -500.0 mV 

Decimal Value +32767 -32768 

2's Complement HEX 7FFF 8000 

0C 
Input Range +150.0 mV -150.0 mV 

Decimal Value +32767 -32768 

 

 

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

 

Range Code  

(Hex) 
Item Max. Minimum  

7 

Physical +20.0 mA +4.0 mA 

Analog Input value (Decimal) +32767 0 

Analog Input value (Hex.) 7FFF 0 

D 

Physical +20.0 mA -20.0 mA 

Analog Input value (Decimal) +32767 -32768 

Analog Input value (Hex.) 7FFF 8000 

1A 

Physical +20.0 mA 0 mA 

Analog Input value (Decimal) +32767 0 

Analog Input value (Hex.) 7FFF 0 

 

If using I-87017ZW and set it as 10 input channels, please connect ñi8717z10ò in related slot No. in the 

IO connection window, then set the proper ñRangeò setting for each channel (double-click ñCh0x_rangò 

to set it), and then connecting related integer input variables in channel 1 to 10. (Double-click the 

channel No. to set it).  

 

Note: If the jumper on the I-87107ZW is set to 10-Ch. means that it can measure voltages or currents. It 

is also noteworthy that you must set the proper ñVoltage inputò or ñCurrent Inputò way for each channel 

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

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

 

 

http://www.icpdas.com.tw/product/solutions/datasheet/i-8k&i-87k/I-87017ZW.pdf
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If using I-87017ZW and set it as 20 input channels, please connect ñi8717z20ò in related slot No. in the 

IO connection window. (Notice: it only for voltage measuring when the I-87107ZWôs jumper is set to 20 

channels, so the ñrangeò can not be set as ñCurrentò type ï 07 , 0D and 1A. Moreover, the jumper (JP2 ï 

JP11) on the board must be set as ñVoltage inputò.)  

 

 
 

Note: 
If the current input sensor is 4 to 20 mA, user may better set I-87017ZW ós range type to ñ[D] : +/- 20 

mAò , or  ñ[1A] : 0 ~ 20 mAò. (set as " [7] : 4 to 20 mA" is not good ) 

   

The reason is : 

If setting I-87017ZWós range type as ñ[7] : 4 to 20 mAò, 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 I-87017ZWós range type as ñ[D] : +/- 20 mAò or ñ[1A] : 0 ~ 20 mAò, 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? Itôs 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 canôt judge the sensor is 4 mA or abnormal) 
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3.2.4:  Using the I -8017HW 
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 I-8017HWôs 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 I-8017HW ôs 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_IO_modules.htm >  I-8017HW  

 
 

Range setting 
Minimum  

Physical (analog val.) 
Physical (analog val.) 

Maximum 

Physical (analog val.) 

5 -2.5 V   (-32768) 0 V   (0) + 2.5 V   (+32767) 

6  (need an external 

resistor of 125 ohms) 
-20 mA   (-32768) 0 mA   (0) + 20 mA   (+32767) 

7 -1.25 V   (-32768) 0 V   (0) + 1.25 V   (+32767) 

8 -10 V   (-32768) 0 V   (0) + 10 V   (+32767) 

9 -5 V   (-32768) 0 V   (0) + 5 V   (+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. 

http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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3.2.5:  Using the I -8084W  
The iP-8xx7, WP-8xx7, XP-8xx7-CE6 , XP-8xx7-Atom-CE6 and VP-25W7 / 23W7 support the 

I-8084W board. The I-8084W can be used as ñ8-Ch. Up Counterò or ñ4-Ch. Dir/Pulse Counterò or ñ4-Ch. 

Up/Down Counterò or ñ4-Ch. A/B phase Counter (Quard. mode)ò, and it can also be used as ñ8-Ch. 

Frequency inputò. 

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm >  I-8084W 

 
 

 
 

The default "CHx_x_filter" setting is 0 (ñ0ò means do not enable this function). If the value is not ñ0ò, 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  ñ8-Ch. Up Counterò and ñ8-Ch. Frequencyò  or 

Ch.1 of ñ4-Ch. Dir/Pulse Counterò and ñ 4-Ch. Up/Down Counterñ  
 

CH3_4_filter: for Ch.3 and Ch.4 of ñ8-Ch. Up Counterò or ñ8-Ch. Frequencyò    or  

Ch.2 of ñ4-Ch. Dir/Pulse Counterò and ñ 4-Ch. Up/Down Counterñ  
 

CH5_8_filter: for Ch.5, 6, 7, 8 of ñ8-Ch. Up Counterò and ñ8-Ch. Frequencyò     or  

Ch.3 and Ch.4 of ñ4-Ch. Dir/Pulse Counterò and ñ 4-Ch. Up/Down Counterñ 

 

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) 

 

http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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ñCHx_MODEò setting is to set the signal input type of each channel as below. 

 

ñCH1_MODEò to ñCH8_MODEò  is for Ch.1 to Ch.8 of  ñ8-Ch Up Counterò and ñ8-Ch Frequencyò . 

 

If setting as  ñ4-Ch. DIR / Pulse Counterò or ñ4-Ch. Up / Down Counterò mode, 

 CH1_MODE  and  CH2_MODE  must set as the same value. It is for Ch1.  

 CH3_MODE  and  CH4_MODE  must set as the same value. It is for Ch2.  

 CH5_MODE  and  CH6_MODE  must set as the same value. It is for Ch3.  

 CH7_MODE  and  CH8_MODE  must set as the same value. It is for Ch4.  

 

For example, 

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

2. if setting  CH1_MODE as 3 : ñUp Countò (8-Ch), then  CH2_MODE can be set as 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 ñAutoTTò  setting) 

6 : Frequency  (apply  the ñLowTTò  setting) 

  A : Frequency  (apply  the ñHighTTò  setting) 

82 : Frequency  (apply  the ñAutoTTò  setting, Inverse input signal) 

86 : Frequency  (apply  the ñLowTTò  setting, Inverse input signal) 

  8A : Frequency  (apply  the ñHighTTò  setting, Inverse input signal) 

 

Note: 

 

1. ñDIR / Pulseò mode and ñUp / Down Counterò 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 ñUp Counterò mode is a 32-bit integer. It starts at 0, then increasing by the signal 

input, 1, 2, é 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 é to -2 , -1 , 0,  1, 2, é 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, é, +2147483647 , +2147483648 ,  +2147483649 , é , 

+4294967295 , then back to 0, 1, é 
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3.2.6:  Using  the I -87015W and I-87015PW 
If the position of RTD sensor is far away from the "I-87015W" board, purchasing "I-87015PW" is a 

better choice.   
 

The I-87K I/O board (like I-87015W, I-87015PW) can plug in the slot 0 through slot 7 of the ISaGRAF 

controller. It can also be used as RS-485 remote I/O module. (That is plugged in the RS-485 

I-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 >  I-87015W 

I-87015 ós 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 I-87015 in slot 1.  

The I-87015W / 87015PW has 7-channel of RTD temperature input. Please connect ñi_87015Fò in the 

ISaGRAF I/O connection window if using I-87015W I/O board. Each channel can have different 

ñRangeò 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 ñRangeò 

value) 

 

Each channel of the i-87015W 

can have different ñrangeò value 

Please connect ñi_87015fò in 

the ISaGRAF I/O connection 

window if using I-87015W 

I/O board. 

On-Line Help  

http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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3.2.7:  Using the I -87019ZW 
 

I-87019ZW is a 10-channel of Thermo-Couple temperature input board for industrial use or can be set as 

normal analog input board, like ñ°10Vò or ñ°20mAò. Each channel can have different ñrangeò type 

setting. 

 

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm > I-87019ZW 

 

The analog input value of I-87019ZW is between ï32768 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 I-87019ZW to measure current input (ñrangeò setting is 06, 07 or 0D), it doesnôt need to plug 

external resistor of 125 ohms. (There is ñJumperò to be switched on the board).  

 

I-87019ZWós 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  ñ°10Vò  or  ñ°20mAò, please use I-8017HW)  

 

To program I-87019ZW, please connect ñi_87019zò in the related slot in the ISaGRAF I/O connection 

window. Then set proper ñrangeò setting. Then connecting related Integer Input variable in Ch.1 to Ch. 

10 as below. 

 

 
 

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

Degree Celsius, unit is 0.01degree. 

 

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

Degree Fahrenheit, unit is 0.01degree. 

 

When using special setting and the return 

value is 999990, it means Sensor 

broken-line (Refer to Section 3.2.2) 

http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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3.2.8:  Using the I -8024W 
 

The I-8024W is a 4-channel analog output board which can output signal of ñ°10Vò and ñ0 to 20mAò . 

Each channel can have different ñrangeò setting. 

Please refer to http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm  > I-8024W 

 

The ouput speed of the I-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 I-8024W is faster than I-87024W. Besides, unlike the I-87024W, the I-8024W can have 

different ñrangeò setting in each channle. (All channels of I-87024W use the same ñrangeò setting)   

 

However I-87024W can use in slot 0 to 7, and also in the RS-485 remote I-87K4/5/8/9 or RU-87P4/8 

expansion unit. (I-8024W can only plug in slot 0 to 7 of the controller) 

 

The analg output value of the I-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 +10.0 V -10.0 V 

Analog output value +32767 -32768 

 

To program I-8024W, please connect ñi_8024ò in the related slot No. on the I/O connection window. 

Then set proper ñrangeò setting. Then connect related Integer Output variable to Ch.1 to Ch. 4. 

 

Each channel of i-8024W can 

have different ñrangeò setting 

http://www.icpdas.com/products/PAC/i-8000/8000_IO_modules.htm
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3.2.9:  Using the I -87018ZW 
 

I-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 I-87018ZW is more 

accurate than I-87018W and I-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 +/- 2.5 V, and using Ch.10 as Thermo-Couple R-Type. 

 

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

 

The analog input value of I-87018ZW is between ï32768 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 I-87018ZW to measure current input ( ñrangeò 

setting is 06: °20mA  or  07: 4 ~ 20 mA  or  1A: 0 ~ 20 mA) .  

 

I-87018ZW ós 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  ñ°10Vò  or  ñ°20mAò , please use I-8017HW) 

 

To program I-87018ZW, please connect ñi_87018zò in the related slot No. on the I/O connection 

window. Then set proper ñrangeò setting. Then connect related Integer Input variable to Ch.1 to Ch. 10 . 

 

 

 

 

Each channel of i-87018ZW can have different 

ñrangeò setting.  

 

In this example, Ch. 1 to 4 are using  

ñ1A: 0 ~ 20mA ñ. 

 

Ch.5 to 8 are using ñ100F: T/C K-Type, convert 

to Degree Celsius, unit is 0.01degreeò . 

 

Ch. 9 &10 are using ñ200F T/C K-Type, cobvert 

to Degree Fahrenheit, unit is 0.01degree. 

 

When using special setting and the return value is 

999990, it means Sensor broken-line. 

Please click on ñ?ò to 

get On-Line-Help of 

the ñrangeò setting. 

http://www.icpdas.com/products/Remote_IO/i-87k/i-87018z.htm


Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      3-21 

3.3:  Linking Some Special Virtual board 
 

3.3.1: Using ñPush4Keyò and ñShow3Ledò 
 

The I-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-CE6, 

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 I-8xx7 control front panel and they are handled as 

digital inputs.  The "Show3Led" are three of the four LEDôs on the I-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 I-8xx7 controller 

system) and they are handled as digital outputs. 

 

Both of these can be linked to an ISaGRAF program through the "I/O 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 I/O boards. 

 

IM PORTANT NOTE:  
As with any real digital input or real digital output, you MUST declare a variable name for each of the 

"Push4Button" inputs and "Show3Led" outputs in the "ISaGRAF Global Variables" window BEFORE 

they can be assigned to an ISaGRAF program. 
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3.3.2:  Using ñio_stateò to test the operation state of real I/O boards  
 

The ñio_stateò function can be used to test the operation stste of real I/O board in slot 0 through slot 7. 

The failure states are as below.   

 

1.  Wrong I/O board plugged in the slot. (It can not detect I-8112iW/8114iW/8142iW/8144iW and 

I-8212W / I-8213W, I-8072/I-8073 I/O boards) 

2.  I/O board is absent. 

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

 

Note:   

Please DO NOT plug the I -8xxx and I-8xxxW parallel I /O boards on slot 0 ~ 7 when controller 

power is ON. This action may make the IO board and backplane damaged. Only the I-87xxxW 

(high profile) I/O boards can support ñHot-Swapò function on the iP-8xx7, XP-8xx7-Atom-CE6, 

XP-8xx7-CE6, WP-8xx7, VP-25W7, VP-23W7 and VP-2117 controllers. 

 

ñio_stateò can only detect the real I/O boards in slot 0 through 7. If the slot No. in the ISaGRAF I/O 

connection window is empty, it is not detectable. 

 

To use ñio_stateò, 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 ñ io_stateò 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 I/O board (The 

XP-8xx7-CE6, XP-8xx7-Atom-CE6 and WinCon doesnôt have channel 1 ï ñSlot 0ò ) 
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3.3.3:  Using ñecho_timò to delay some milli-seconds before the Modbus RTU Slave 

port to replying 
 

I-8xx7, iP-8xx7 and W-8xx7 / 8xx6 controllers support ñecho_timò to delay some milli-seconds before 

the Modbus RTU slave port to replying. Each I-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 ñecho_timò can control the below Modbus RTU Slave port. 

 I-8xx7, iP-8xx7 :   One of COM1 and COM2 and COM3 

 W-8xx7 / 8xx6 :   One of COM2 and COM3.  

  

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

 

The first ñDelay_COMò setting is the COM port No. to be delay. I-8xx7, iP-8xx7 can be 1, 2 or 3.  

W-8xx7 can be 2 or 3.   The second ñDelay_timeò 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 I-8xx7ós COM1 Modbus RTU Slave port to delay 50 ms (= 0.05 second) before 

responding (WinCon just can delay COM2 or COM3). 

 

  
 

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 I-8xx7, iP-8xx7 and W-8xx7 via this ñradio modemò , the I-8xx7, iP-8xx7 and  W-8xx7 

should not reply immediately. They should delay some milli-seconds to wait this ñradio modemò to 

complete its switching to send / receive state, then reply. 

 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      3-24 

3.3.4:  Using ñRTU_Slavò 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  

I-8112iW / 8114iW / 8142iW / 8144iW serial communication board (COM5 to COM8).  Then please 

refer to Appendix E and G of the W-8xx7 ñGetting Started Manualò to setup COM5 to other COM No. 

first . 
 

Please connect ñRTU_Slavò at slot 8 or larger slot No as below. 
 

 
 

ñRtu_Slave_Port2ò  to ñRtu_Slave_Port5ò setting can be 0, 5, 6 ,7 or 8 . Setting as 0 means not enable the 

Modbus RTU Slave port. ñBaud_Port2ò to ñBaud_Port5ò setting can be 600, 1200, 2400, 4800, 9600, 

19200, 38400, 57600  or 115200. ñDelay_time2ò to ñDelay_time5ò 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-CE6 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.  

Please click on ò?ò to get the 

On-Line-Help to check the bottom if the 

release date of this ñrtu_slavò is dated at 

ñFeb.15,2007ò or later date.  

The older ñRTU_Slavò doesnôt support 

ñDelay_time2ò to ñDelay_tim5ò setting. 

(please refer to Chapter 1.2 to download 

and re-install it to your ISaGRAF). 
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3.3.5:  Using ñdis_stopò to disable / enable the ISaGRAF Download function 
 

For some reason, to prevent someone to use ISaGRAF software to stop or to download a different 

controller project already running in the ISaGRAF PAC, the ñDis_stopò can be applied . Please connect 

ñdis_stopò 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.   

 

 
 

To disable ñDis_stopò 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 donôt need to use the skill described in this 

section. 

 

A very useful feature of the ISaGRAF Workbench program is the ability to create "directly represented 

(or internal)" variables.  Internal variables are program variables that can be used in an ISaGRAF 

program, but they are not physically connected to any of the input or output variables.  There are four 

versions of the ISaGRAF Workbench program available with the ISaGRAF PAC:  ISaGRAF-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 ISaGRAF 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 ISaGRAF 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 ISaGRAF-256 workbench.  

 

Single Type (Board) Internal Variable Programming Scheme: 

 

Complex Type (Equipment) 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.  %IX2.3 

%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.  %IS3.1 

%QSs.c   free channel of a message output board,  ex.  %QS2.4 

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.  %IX2.3.2 

%QXs.b.c   free channel of a boolean output board,  ex.  %QX0.2.1 

%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.  %QS2.1.4 
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An Int ernal Variable Program Example 
Create a new project for an ISaGRAF ST program, and then create a link to the I/O boards that are 

specified in the window below.  Declare three input variables called "D1", "D2", & "D3" for the I-8051 

board located at slot 0, and then create three output variables called "OUT1", "OUT2", & OUT3" for an 

I-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 I/O). 

 
 

Create a new "ST" program. 

 
 

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 (";"). 

  
 

D1 := %IX0.1 ; 

D2 := %IX0.2 ; 

D3 := %IX0.3 ; 

%QX1.1 := OUT1 ; 

%QX1.2 := OUT2 ; 

%QX1.3 := OUT3 ; 
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Now we can use the internal variables D1 through D3 and OUT1 through OUT3 that have been created 

in other programs in the same project.  The newly created internal variables will generate input and 

output actions to the associated channels in this ST program. 

 

IMPORTANT NOTE: 

If once the input or output attributed variables have been connected to an connected IO 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 ñinternalò and the board or equipment must be 

re-connected to the slot. 

 

 

IMPORTANT NOTE  

If you enable the compiler option of upload, option ñComments for not connected I/O channelsò must 

be choosed if ñDirectly represented variablesò is used in this project (refer to section 9.2). 

 

Clear slot and re-connect again. 

If you wish to replaced 

these variables by directly 

represented variables, 

re-attributed them to 

ñinternalò attribution in the 

ñdictionaryò window. 
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3.5:  D/I Counters Built in The I -87xxx & I -7000 D/I Modules 
87051W, 87052W, 87053W, 87054W, 87055W, 87058W, 87063W & I-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 I-87xxx D/I counters on slot 0 ~ 7 of the controller, connect these I/O modules with a last 

character ï ñCò in the ñI/O connectionò window. For ex. ñi_87052Cò . 

 

Click on here to 

see the on-line 

help 
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If the I-87xxx D/I 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 ñDCON Utilityò to set the appropriate address, 

baud rate , then connect ñBus7000ò on the òI/O connectionò window. 

 

 

Then using  ñI_DiCntò block to get the ñD/I Counterò value in the LD program. Each ñI_DiCntò can get 

4 counters. 

 

 

Address of 

the D/I 

module 

Starting from 

which channel 

The Counter value 

(Integer) returned 

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 I/O utility, please refer to section 1.2 to make sure the ñICP DAS Utilities 

For ISaGRAFò has been installed. (Note: Not all the I/O boards are support Auto-scan) 

 

What is Auto-scan I/O : 

Itôs a tool for ISaGRAF to easil y configure your I/O connection  and automatically declare variables for 

each I/O channel in ISaGRAF controllers.  

 

How to use ? 

A. Open your ISaGRAF program. 

B. Click on ñTools/ICP DAS/Auto-scan I/Oò to run Auto-scan.  

 

C. The Auto-scan I/O is divided into three area. 

 

Original I/O Connection shows the modules that already exist in your I/O connection at the first 

eight slots of your ISaGRAF project. 

Current Found I/O Modules shows the I/O 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. 
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D. In the ñCurrent Found I/O Modules.ò area: 

 

The check box will be enabled only when an I/O module is detected in the controller and the slot 

is not used by original I/O connection. 

 

E. In the ñAuto-Declare Variablesò: 

The check box can be enabled only when one I/O module is checked in the current found area. 

 

F. You can check the ñSelect Allò to check all available boxes in the respective area. 

 

What is necessary for Auto-scan I/O ? 

 

A. Make sure the ñLink setupò 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 : AI  

      Analog Output : AO 

 

Slot : one digital slot number. 

Channel : two digital channel numbers. 

 

For ex. : 

DI_0_02 , Digital Input channel at channel No.2 of slot 0. 

AI_5_06 , Analog Input channel at channel No.6 of slot 5. 

DO_2_12, Digital Output channel at channel No.12 of slot 2. 

AO_1_03, Analog Output channel No. 3 of slot 1. 
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3.7:  PWM Output  
The scan time of the ISaGRAF controller depends on the ISaGRAF 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 userôs 

ISaGRAF program is very complicated. It is not easy to generate a precise periodic pulse output because 

the scan time of ISaGRAF is always varying, for example, a square curve of 2 ms OFF & then 1 ms ON. 

To achieve this kind of application, ISaGRAF provide PWM output functions. 

 

Note: please refer to http://www.icpdas.com/faq/isagraf.htm > FAQ-105 for more about the high speed 

PWM, such as I-8088W, I-87088W or I-7088W. 

 

Only parallel Output boards are supported the PWM function. As follows:  

I-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 I -7188EG/XG, ɛPAC-7186EG, only the X-board with digital output channels are available with 

PWM function. 

 

For ɛPAC-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. I-7188EG/XG, ɛPAC-7186EG must connect the Xxxx board at slot 0 (the WP-5xx7 requires the 

XW-board), or the PWM function will not work. 

 

PWM_dis  Disable PWM output 

 

Parameters: 

 SLOT_      integer Which slot ?  0 ~ 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. 
 

Note:   

1. After calling PWM_dis, the associate output will then be controlled by the ISaGRAF cycle engine. 

2. Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller. 
 

Example: I-8xx7, iP-8xx7: demo_63  , WinCon: Wdemo_22 

http://www.icpdas.com/faq/isagraf.htm
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PWM_en  Enable PWM to output until PWM_dis is called 

 

Parameters: 

 SLOT_      integer Which slot ?  0 ~ 7  

 CH_       integer Which channel ? 1 ~ 32. 

 OFF_       integer Off time, scale is 1 ms.  

 ON_       integer On time, scale is 1 ms. 

I-8xx7, I-7188EG/XG, ɛPAC-7186EG, ɛPAC-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: I-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22 

 

PWM_en2  Enable PWM to output a given number of pulse 

 

Parameters: 

 SLOT_      integer Which slot ?  0 ~ 7  

 CH_       integer Which channel ? 1 ~ 32. 

 OFF_       integer Off time, scale is 1ms.  

 ON_       integer On time, scale is 1 ms.  

I-8xx7, I-7188EG/XG, ɛPAC-7186EG, ɛPAC-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. ï1, 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: 

 

 

 

 

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). 

3.  PWM_sts can be used to test if pwm_en2 reaches its given number of pulse or not. 

4.  Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller. 

5.  Do not enable the channel that is already enabled.  
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pwm_ON  Set parallel D/O to TRUE immediately 

 

Parameters:  

 SLOT_      integer Which slot ?  0 ~ 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: I-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22 

 

 

 

 

pwm_OFF  Set parallel D/O to FALSE immediately 

 

Parameters:  

 SLOT_      integer Which slot ?   

I-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: I-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:  

 SLOT_      integer Which slot ?  0 ~ 7     

 CH_       integer Which channel ? 1 ~ 32. 

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  Dynamically change the ON_, OFF_ & NUM_ setting 

Parameters: 

 SLOT_      integer Which slot ?  

 CH_       integer Which channel ? 1 ~ 32. 

 OFF_       integer Off time, scale is 1ms.  

 ON_       integer On time, scale is 1 ms.  

I-8xx7, I-7188EG/XG, ɛPAC-7186EG, ɛPAC-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. ï1, 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 

Parameters:  

 SLOT_      integer Which slot ?  0 ~ 7 

 CH_       integer Which channel ? 1 ~ 32. 

Return: 

 NUM_       integer the pulse number already been output by pwm_en & pwm_en2. 

 

Note:   

1. This function only works when "pwm_enò & ñpwm_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, ... to 2,147,483,647 and then go back to 0, 1, 2, ... 

 

Example: I-8xx7, iP-8xx7: demo_63 , W-8xx7: Wdemo_22 
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3.8:  Counters Built in Parallel D/I Boards  
Only parallel input boards plug at slot 0 are supported D/I counters (XP-8xx7-Atom-CE6, 

XP-8xx7-CE6: slot 0). As follows,   I-8040W, 8042W, 8051W, 8052W, 8053W, 8054W, 8055W, 

8058W, 8063W 

 

For I-7188EG/XG, ɛPAC-5xx7 and  ɛPAC-7186EG, only the X-xxx boards with digital input channels 

are available with D/I counter. 

 

For ɛPAC-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/faq/isagraf.htm > FAQ-100 for more about the high speed 

Counter, Frequency, such as I-8084W or I-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/I counters at slot 0. 

 

Parameters: 

 RS1_ ~ RS8_ boolean Reset the associated D/I counter when rising from 

False to True 

 

Return: 

 Q_ boolean work ok. : TRUE.  If Q_ is FALSE , it means ñNo 

parallel D/I module found at slot 0 " 

 CN1_ ~ CN8_ integer DI Counter value of channel No. 1 to 8. Valid value is 

ranging from 0 to 2,147,483,647. If value is over 

2,147,483,647, it will restarts at 0. 

 

Note:  

Only Parallel D/I board plug in slot 0 supports ñDi_Cntò (Do not support other slot).  

Only the first 8 D/I channel support ñDi_Cntò. 

I-7188EG/XG, ɛPAC-7186EG must connect the Xxxx board at slot 0 (the WP-5xx7 requires the 

XW-board), or the ñDi_Cntò will not work. 

   

Demo:   

Please refer to I-8xx7 and iP-8xx7ôs  demo_52 & demo_53. 

 

http://www.icpdas.com/faq/isagraf.htm
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Chapter 4. Linking Controllers To An HMI Program  

This chapter details how to make data from the I-8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-5xx7, 

iP-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 ISaGRAF controller 

as a Modbus RTU or Modbus TCP/IP I/O , 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 ñGetting Started Manualò for each PAC to know how to enable the Modbus RTU Slave 

port. 

2. All the ISaGRAF controllers support Modbus TCP/IP Slave protocol at its Ethernet port. 

3.  I-8417 / 8817 and iP-8xx7ós COM1: RS-232 and COM2: RS-485 default supports Modbus RTU 

Slave. 

4.  I-8437-80/8837-80ós COM1: RS-232 default supports Modbus RTU Slave protocol. I-7188EG/XG & 

µPAC-5xx7, µPAC-7186EGós COM1 default supports Modbus RTU Slave protocol.  

5.  WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6,VP-25W7 and VP-23W7 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 I -8xx7, I-8437-80, I-8837-80, I-7188EG/XG, VP-2117, 

µPAC-5xx7, µPAC-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-CE6, 

VP-25W7 and VP-23W7 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 ñVariable Arrayò, please refer to Chapter 2.6) 
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Open an "ISaGRAF Programs" windows and click on the "Dictionary" icon, then double click on the 

variable to assign a network address number. 

 

   
 

As above figure, When you click on the "Store" button you will see that "ISaGRAF Global Variables" 

window will now be updated with the new network address for the variable. 

 

   
 

 

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. 

Note: 
The value displayed here 

is always in hexadecimal. 
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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. 

 

 
 

 

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. 
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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". 

 

 
 

For humanôs thinking way, network address represented in hexadecimal format is inconvenient and it 

increases the chance to make mistake. Therefore, itôs better to change it to be represented in decimal 

format. To do that is as following. 

 

 

IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING  
 

The Modbus network address definition scheme is sometimes different between HMI devices and other 

software programs.  The difference is typically that the other programs may assign a network address 

number that is one (1) less than that of the ISaGRAF controller system. 
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HMI or devices such as Indusoft, Iconics, Citech, Wizcon, Kepwareôs OPC server, Intellutionôs iFix, 

Wonderwareôs "Intouch", National Instruments "Labview", and ICP DASôs 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 PACôs 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 I-8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-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-23W7 is 8191.) 

 

For example, the network address relation between ñiFixò 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 Microsoftôs 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. 

  

NOTE: 

----------------------------------------------------------------------------------------------------------------------- 

While communicating with the I-8xx7, µPAC-7186EG, µPAC-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-CE6, 

XP-8xx7-CE6, VP-25W7 and VP-23W7, 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 ï32,768 (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 I-87017W I/O board (please refer to 

section 3.2)  

 

I-87017W :  

 

Range ID 

(hexadecimal) 

Electrical 

Range 

Values on the channel (decimal) 

-32768 0 +32767 

8 (default) ° 10V  - 10V 0V + 10V 

9 ° 5V - 5V 0V + 5V 

A ° 1V - 1V 0V + 1V 

B ° 500mV - 500mV 0mV + 500mV 

C ° 150mV - 150mV 0mV + 150mV 

D ° 20mA - 20mA 0mA + 20mA 

 

The long word defined in the Modbus protocol of  ISaGRAF 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 (7FFF 

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. 

 

V1 is assigned to a network address ñ1ò.  

If the network address ñ2ò is not 

assigned to any other variable, V1 will 

occupy a long word (4 bytes) in the 

Modbus transportation formate.  

 

However if ñ2ò is assigned to one 

another variable, V1 will only occupy 

one word (2 bytes) in the Modbus 

transportation format. 

 

In this example, V1, V2, V3, V6, V7 and 

V8 will occupy 4 bytes however V4 and 

V5 only occupy 1 word (Lowest word) 

in the Modbus transportation formate. 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      4-7 

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).  

 

 

 

 

 

Req: Slv 03 00 00 00 02 crcH crcL 

 

Ans: Slv 03 04 vH  vL  vH vL crcH crcL 

 

 

 

 

To write long word to V1 is to write 2 words by using modbus function 16. 

 

Req: slv  10  00  00 00  02  04 vH vL vH vL crcH crcL 

 

Ans: slv  10  00  00 00  02 crcH crcL 

 

 

 

 

To read / write float (4 bytes) is very similar to read / write long word. The difference is the variable 

should be declared as ñRealò type, and the next network address No. should not be assigned to any other 

variable. 

 

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.  

 

Lowest 

word 

Highest 

word 

Read 2 words 

Lowest word  
Highest word 

Modbus address 0000 is associate with network address 1 of the variable 
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4.3: Using I-8xx7 As A Modbus I/O Or A Modbus TCP/IP I/O 

There are some configurations that the HMI software gathers the I/O data from some called Modbus I/O 

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/O modules, they are controlled by the HMI. To fit such 

kind of usage, the I-8xx7, iP-8xx7, I-8437-80, I-8837-80 can be treated as a Modbus I/O module; 

additionally the I-8437-80, I-8837-80 and iP-8xx7 can be treated as a Modbus TCP/IP I/O module. To do 

that, follow the following procedures (If you are not familiar with the ISaGRAF programming, 

recommended to review Chapter 2).  

 

Create a new project 

You may refer to section 2.1.1.2 

 

Example: 
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Create an empty program 

No control logic in this program. 

 

Example: 

 

Connect I/O modules 

You may refer to section 3.1 

 

Example: 
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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: 
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Link Variables to the associated channels of connected I/O modules. 

You may refer to section 3.1.2 

 

Example: 

 

 
 

Assign the linked Variable a network address No. 

You may refer to section 4.1 

 

Example: 
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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 I-8437-80, I-8837-80 and iP-8xx7 is set up correctly.  

 

The HMI can access to I/O channels through the associated network address now! 
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4.4:  Linking I SaGRAF 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 òEasyBuilder 500ò 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   ñsetup.zipò   

or run ñsetup.exeò at I-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). 

 

RS-232 Cable Pin assignment between controllers and Touch 500 series.  
  

I -8000 COM1 & I-7188 COM1 (RS-232)     Touch 506TE/506L/510T (PLC 232) 
   

    9-Pin Dsub Male     9-Pin Dsub Male 

      2 TXD            2 TXD 

        3 RXD            3 RXD 

      5 GND            5 GND 

              7 CTS  

              8 RTS  
 

     WinCon COM2 (RS-232)       Touch 506TE/506L/510T (PLC 232) 
   

      9-Pin Dsub Female              9-Pin Dsub Male  

  2 RXD        2 TXD 

  3 TXD        3 RXD 

  5 GND        5 GND 

            7 CTS  

            8 RTS  
 

RS-485 Cable Pin assignment between controllers and Touch 500 series 
  

I -8417/8817 COM2 (RS-485)       Touch 506TE/506L/510T (PLC 485) 
   

 DATA +          2  R+ 

   DATA -          1  R- 
 

     WinCon COM3 (RS-485)       Touch 506TE/506L/510T (PLC 485) 
   

 D +           2  R+ 

   D -           1  R- 

 

PC 9-Pin DSUB Female (RS232) 
     RXD 2 

    TXD 3 

    GND 5 

Touch 510 (PC-232) 9-Pin DSUB Female 

8 RXD 

7 TXD 

5 GND 

http://www.icpdas.com/download/others/touch/touch.htm
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4.4.1:  Program the ISaGRAF PAC 
To make data of the ISaGRAF 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) - 

 

IO connection: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A simple LD program to show the ñVAL1ò to 7-segment LED: 

 

 

 

After you finish this project, compile and download it to the ISaGRAF controller. 

 

The I-7188EG/XG & WinCon-8xx7 

doesnôt support ñshow3ledò, but you 

can change it as ñVirtual boardò. 

The WP-8xx7, XP-8xx7-CE6, 

VP-25W7 doesnôt support this 

function block, so without 

adding it. 
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4.4.2:  Program the Touch 500  
The ñEasyBuilder 500ò 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 ñTouchò series hardware. 

 

Click on the Windows "Start" button, then click on the "Program" button, then click on the 

"EasyBuilder" ï ñEasyBuilder 500ò button. The following window will be displayed. Select the proper 

model for your application. 

 

Click ñFileò ï ñNewò to create a new project. 
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Click ñEditò ï ñSystem Parametersò to set the communication parameter between the Touch 510 and the 

ISaGRAF controller. 

  
 

PLC type should be set to ñMODBUS RTUò, Serial port set to ñRS-232ò, Data bits set to ñ8 Bitsò, Stop 

bits set to ñ1 Bitò, Baud rate set to ñ19200ò, Parity set to ñNoneò, PLC station No. set to be equal to the 

Net-ID of the ISaGRAF controller (set to 1 in this example). 

 

Note: 

1. If using Touch506TE ós Ethernet to link to controller, please set PLC type as ñMODBUS RTU 

TCP/IPò , PLC I/F port as ñEthernetò , Local IP address as Touch506TE ôs IP, Server IP address as 

controller ôs IP, PLC station No. as the same Net-ID 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 

ñMODBUS RTU (RS-485 2W)ò, PLC I/F port as ñRS-485 2Wò. Other setting is the same as RS-232. 
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Click on ñTextò to add a text. Select the prefered ñColorò, ñFontò, ñAlignò for the text and then enter the 

ñContentò. And then place it to the proper position. 
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Click on ñFunction Keyò to add a change-window button. Click on ñGeneralò, then select ñChange 

Windowò and set ñWindow No.ò to 11. 
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Click on ñShapeò, then select ñUse shapeò and the click on ñShape library éò 

 

 

Select the prefered ñShape libraryò and then select one item and click on ñOKò. 
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Click on ñLabelò, then select the prefered ñColorò, ñFontò, ñAlignò and set ñContentò to ñGOTO S11ò, 

and make sure ñUse labelò is selected. 

 

 

Click on ñBit Lampò 
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Click on ñGeneralò, then select ñDevice typeò to ñ0xò (0x is for boolean variables), then set ñDevice 

addressò to 1 (this value is associated with the network address value of the variable in the I-8xx7). And 

then set ñFunctionò to ñNormalò. 

 

 

By the same way as former, select prefered ñShap libraryò. 
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And then select ñLabelò, given a ñOFFò to ñContentò for ñState : 0ò. Make sure ñUse labelò is choosed. 

 

 

And then change ñStateò to 1, and given a ñONò to ñContentò. Make sure ñUse labelò is choosed. 
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By the same way as former, create one another Bit Lamp with a ñDevice addressò = 2. 
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Click on ñToggle Switchò, then set all ñDevice Typeò to ñ0xò, all ñDevice addressò to 1 and select 

ñSwitch Type ò to ñToggleò. 
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By the same way as former to choose a prefered ñshapeò and ñlabelò. 
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By the same way as former, create one another ñToggle Switchò however set all ñDevice addressò to 2 

and ñSwitch styleò to ñMomentaryò. Click on ñsaveò to save the project.  
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We are going to design another window. Click on ñWindowsò ï ñ11ò, then click the right button of the 

mouse and select the ñCreateò. 
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Double click on ñWindow_011ò. 

 

 
 

Create a change-window ñFunction Keyò as former method to change to ñWindow No.ò = 10, and 

Labeled as ñBACKò. 
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Click on ñSet Wordò, then set ñDevice Typeò as ñ4xò (4x is for short integer, 4L is for long integer), 

set ñDevice addressò to 10, ñBINò, and ñSet styleò to ñSet Constantò, and ñSet valueò = 100. And then 

select the prefered ñshapeò, and set ñlabelò to ñSet to 100ò. 
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Click on ñNumerical Dataò, set ñDevice Typeò to ñ4xò (4x is for short integer, 4L is for long integer), 

ñDevice addressò to 10, ñBINò, ñNumber of wordsò to 1, ñNo. above Decò to 7, ñNo. below Decimalò to 

0, ñInput lowò to ï32768, ñInput highò to +32767. And then select the prefered Font. 

 

  



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      4-31 

Now we are going to add one another ñNumerical Dataò with conversion. 

Click on ñNumerical Dataò, set ñDevice Typeò to ñ4xò , ñDevice addressò to 10, ñBINò, ñNumber of 

wordsò to 1, ñNo. above Decò to 5, ñNo. below Decimalò to 0, ñInput lowò to ï32768, ñInput highò to 

+32767, check ñDo conversionò, set ñengineering lowò to ï10, ñengineering highò to +10 (Convert 

[-32768,+32767] to [-10,+10] ). And then select the prefered font. 
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Click on ñNumerical Inputò, set ñDevice Typeò to ñ4xò, ñDevice addressò to 10, ñBINò, ñNumber of 

wordsò to 1, ñTrigger Device Typeò to ñLBò, ñTrigger Device addressò to ñ9000ò, ñNo. above Decò 

to 7, ñNo. below Decimalò to 0, ñInput lowò to ï32768, ñInput highò to +32767. And then select the 

prefered shape. (Remember to save the project.) 
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Click ñToolsò ï ñCompile éò to compile this project. 
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To download the project to the Touch 510, click on the Windows "Start" button, then click on the 

"Program" button, then click on the "EasyBuilder" ï ñEasyManagerò button. The following window will 

be displayed. Choose the correct COM No. on your PC (Normally is COM1), ñ115200 bpsò. 

 

Connect the RS-232 download cable (refer to section 4.4) between PC and Touch 510. 

 

Click on ñJump To RDSò first, if  OK., you can see the screen of the Touch 510 will change and wait for 

project download.  Click on  ñDownloadò to start to download the MMI picture to the Touch 510. 

 

If downloading is OK, You may click on ñJump To Applicationò or  reset the Touch 510T , and then 

connect another RS-232 cable between Touch 510 and the I-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 

COM1 

 
Touch 510T 

506L / 506TE 

 

PC 
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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 I-8xx7, I-7188EG/XG, µPAC-7186EG, iP-8xx7 & VP-2117 

controller occupy the same memory area, please use them carefully. Other softwares (HMI, OPC 

server, é) 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 I-8xx7, I-7188EG/XG, µPAC-5xx7, 

µPAC-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 I-8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-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)  

é é é 

é é  

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)  

é é é 

é é  

19215 (36,255) (18,256) 

19216 (36,256)  

 

Note:  
1.  Network address 1 to 4095 for I -8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-5xx7, iP-8xx7, 

VP-2117, while 1 to 8191 for WP-8xx7, WP-5xx7, XP-8xx7-CE6, XP-8xx7-Atom-CE6, 

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 

I-8xx7, iP-8xx7, etc. and 10000 to 19215 for WP-8xx7, WP-5xx7, XP-8xx7-Atom-CE6, 

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 ISaGRAF 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 ISaGRAF controller system, please refer to 

ñGetting started Manualò 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 I-8xx7, I-7188EG/XG, µPAC-7186EG, µPAC-5xx7, iP-8xx7, VP-2117, 

WP-8xx7 , WP-5xx7, XP-8xx7-Atom-CE6, XP-8xx7-CE6, VP-25W7 and VP-23W7 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 Write 1 bit (boolean) 

6 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 0xFFFF. 

 

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 

Nbi Number of bits 

AddH Modbus address, high byte  , 0 ~ 0F 

AddL Modbus address, low byte   , 0 ~ FE 

VH Word value, high byte 

VL Word Value, low byte 

V 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 ISaGRAF variable minus 

one. For ex., Modbus address 0 is associate with ISaGRAF 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. 

 

 
 

V0, V1 é are the bit fields of number of bytes (nbb) using the following format. 

 

 
 

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 ï 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. 

 

 
 

The number of bytes (nbb) is the total number of bytes from word value high byte (vH) to word value 

low byte (vL) inclusive. 

 

IMPORTANT NOTE About Fun ction 3 
Integer values can be read by function 3.  A word in the modbus protocol 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 I-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. 

 

 
 

Writing a 0xFF 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. 

 

 
 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      5-4 

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 ï 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. 

 

  
 

V0, V1 é are the bit fields of number of bytes (nbb) using the following format. 

 

  
 

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 ï 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 ï 1.  The number of bytes (nbb) is the total amount of bytes occupied 

by number of words (nbw), that is nbb = 2 * nbw. 
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Examples Of Modbus Function Formats 

 

Function 1:  Read 15 bits starting from Modbus address 0x1020.  The NET ID address is 1. 

 

  
 

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 0xFF. 

 

  
 

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. 
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5.2:  Modbus Protocol Format:  TCP/IP 
The Ethernet port of I-8437-80, I-8837-80, I-7188EG, µPAC-7186EG, µPAC-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. 

 

  
 

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: 

 

  
 

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: 
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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; 

      crc/=2; 

      if(mem!=0) crc ^= POLY_CRC16; 

    }  

    TABLE2[mask]=crc & 0xff; 

    TABLE1[mask]=crc >> 8; 

  }  

}  

 

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] ^ TABLE2[car]; 

    crc[1]=TABLE1[car]; 

  }  

  *hi=crc[0]; 

  *lo=crc[1]; 

}   
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Chapter 6. Linking I -7000 & I-87K Remote I/O Modules 

 

Note: 
1.  The I-87017R and I-87017RC is better than I-87017 and I-87017C in industrial application. 

2.  The I-87018Z is better than I-87018 in industrial application. (I-87018Z has 10-channels. The 

precision is better than I-87018, I-87018R and I-87019R. And each channel can configure to be 

different Input type. For example, using Ch.1 to 4 to measure 4 to 20 mA, using Ch.5 to 8 as 

Thermo-Couple K-Type, using Ch.9 to measure +/- 2.5 V, and using Ch.10 as Thermo-Couple 

R-Type.) 

3. The I-7018Z is better than I-7018. (The reason is the same as I-87018Z) 

I-7018z: http://www.icpdas.com/products/Remote_IO/i-7000/i-7018z.htm 

I-87018z: http://www.icpdas.com/products/Remote_IO/i-87k/i-87018z.htm  

For more description about using I-7018Z, please refer to Chapter 11.3.9.  

 

6.1:  Configuring The I-7000 & I-87xxx Modules 
Note:  

A. If the I -7000 and I -87xxxW I/O moduleôs type is Analog Input, please configure the format as 

ñ2ôs complementò. Like these AI modules: I-7005, I-7013, I-7015, I-7016, I-7017, I-7017R, I-7018, 

I-7018R, I-7019, I-7019R, I-7033, I-87005W, I-87013W, I-87015W, I-87015PW, I-87016W, 

I-87017W, I-87017RCW, I-87017ZW, I-87017DW, I-87018W, I-87018RW, I-87018ZW, 

I-87019RW and I-87019ZW, etc. 

B. If the I -7000 and I -87xxxW I/O moduleôs type is Analog Output, please configure the format as 

ñEngineer Unitò. Like these AO modules: I-7021, I-7022, I-7024, I-87022W, I-87024W and 

I-87026W. 
 

Before connecting the I-7000 and I-87K remote I/O modules to the controller system, it needs to set up 

the NET-ID (Must be unique ID) for each I/O modules and the same baud rate with the controller by 

using the "DCON Utility". ñDCON Utilityò is a useful software tool used to network search, configure or 

test the I/O modules. Please visit the website to get ñDCON Utilityò 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 moduleôs 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 controllerós RS-485 port , between the  D+  and the  D-  pin.This will 

ensure the host watchdog of I-7000 and I-87K output modules to work correctly. (For example, if you 

donôt wire any terminal resistor and enable the host watchdog function at ñbus7000bò (Section 6.2 , 

the ñhost_watchdogò parameter set as 1) , when you just unplug the I-7000ôs  ñDATA+ò  pin (keep  

ñData-ñ  pin connected with the controller) , you will see the watchdog doesnôt work in this I-7000. If 

you wire a resistor about 125 ohms between the controllerôs  RS-485   D+  and  D-  pin, if you unplug 

any one of I-7000ôs ñData+ò or ñData-ñ pin, the watchdog will work correctly. 

http://www.icpdas.com/products/Remote_IO/i-7000/i-7018z.htm
http://www.icpdas.com/products/Remote_IO/i-87k/i-87018z.htm
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/
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Step 1: Hardware connection:  

Please connect the PC and I-7000 module to configure it. 

 
 

Note: For linking I-7000 and I-87xxx I/O module, you have to prepare an I-7520R (or I-7520) 

RS-232/RS-485 converter (or USB to RS-485 converter, such as tM-7561, I-7561). The ICP DAS I-7520, 

I-7520R, tM-7561, I-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 itôs really inconvenient.) 

 

 

Step 2: Set I/O module to initial state 

If the module is a new one, factory have set a default settings for userôs convenient. If you donôt know the 

configuration of the module, please set the I/O module to initial state. 

 

*** To set I-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 I-7000 modules have a 

Dip-switch at its back. Please switch it to the ñINIT ò position, then power up the module) 

***  Most of I-87xxxW module has an internal Jumper; you can set it as ñNormalò or ñINITò state. 

*** For old designed I-87K moduleôs initial state is set by I-87K4/5/8/9ôs dip switch. For example, 

setting dip-2 to ñONò, and then re-cycle the power, it means the second slot is in initial state. (If 

using I -87K5 and I -87K9, please do not plug I-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 

I -87K5 and I -87K9, é, dip-4 is for 5th slot, Dip-8 is for 9th
 
slot of I-87K9).  

 

http://www.icpdas.com/products/Industrial/communication_module/communication_list.htm
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Some new designed I-87K High Profile I/O modules, like I-87019w, have Jumper built -in. Their 

ñINIT / Normal ò state is controlled by its own Jimper not by the dip-switch of I-87K4/5/8/9. After 

completed the setting, please remember to set it as ñNormalò state. 

 

The default state from factory: 

 

I/O Module I-7000 M-7000 87K series 

Address 1 1 1 

Baud rate 9600 9600 115200 

Checksum Disabled Not defined Disabled 

Protocol DCON Protocol Modbus Protocol DCON Protocol 

 

 

The initial state after initiation:  

 

I/O Module 7000 series (I-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 ñStart/programs/DAQPro/DCON Utility/ò.  

 

 
 

1. Click ñCOM Portò 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 moduleôs setting, but it will spend more 

time to scan the network. After selection, click ñOKò. 
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2. Click  ñStart Searchò icon to begin search module. Click  when it is found. 

 

 
 

 

 

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

 

 

1 

 

2 

 

1 

 

2 

 

3 
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Note: Remember to remove the connection of I-7000ôs INIT* and GND after the setting is well 

configured. Then recycle its power. For I-87K I/O modules, remember to switch the related 

Dip to ñOFFò, then recycle its power. The I/O modules cannot be used under the INIT state. 

 

IMPORTANT NOTES regarding remote I -7000 & I -87xxx Modules: 
 

One I-8xx7, I-7188EG/XG, ɛPAC-7186EG, ɛPAC-5xx7, iP-8xx7 and VP-2117 controller system can 

link up to a maximum of 64 pcs. of I-7000 and I-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 I-7000 and I -87xxx module MUST have itôs own 

unique address to properly link to an ISaGRAF controller system. In the ñDcon Utilityò, the 

default "Checksum" setting is ñdisabledò and each I -7000 and I-87xxx modules must set to the 

same baud rate as the controller system. 

 

 

If the type for I -7000 and I -87xxx I/O module is Analog Input, please configure the format as ñ2ôs 

complementò by DCON utility.  

Like these AI modules : I-7005, I-7013,I-7015, I-7016, I-7017, I-7017R, I-7018, I-7018R, I-7019, 

I-7019R, I-7033, I-87005W, I-87013W, I-87015W, I-87015PW, I-87016W, I-87017W, I-87017RCW, 

I-87017ZW, I-87017DW, I-87018W, I-87018RW, I-87018ZW, I-87019RW and I-87019ZW, etc. 

 

If the type for I -7000 and I -87xxx I/O module is Analog Output, please configure the format as 

ñEngineer Unitò by DCON utility.  
Like these AO modules : I-7021, I-7022, I-7024, I-87022W, I-87024W and I-87026W. 

 

Then follow the 

steps to check the 

new setting. 
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6.2:  Opening The "Bus7000b" Function  
To create a link between the ISaGRAF controller system and an I-7000 and I-87xxx module, you need to 

connect the "Bus7000" function (or ñBus7000bò, the ñChecksumò can be set as ñEnableò or ñDisableò, 

but the  "Bus7000" can only be used when the ñChecksumò is ñDisableò)  through the "ISaGRAF I/O 

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 I/O Connection" 

window (since slot 0 ~ 7 are used to connect to real I-8xxxW and I-87xxxW I/O boards).  Only one 

"Bus7000b" can be linked to one ISaGRAF controller system!  If you attempt to connect more 

"Bus7000b" to an ISaGRAF controller, it will not work. 
 

 
 

The following figure shows a "Bus7000bò is linked to slot 9.  
 

  
 

ñChecksumò = 1 means to enable 

the Checsum for all the connected 

I-7000 & I-87xxx modules.  

ñChecksumò = 0 means ñDisableò 
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The "com_port" parameter can have a value of 3 (for COM3) or 4 (for COM4) for the I-8xx7, iP-8xx7 

controller, while 2 (COM2) or 3(COM3) for the I-7188EG/XG, µPAC-5xx7 & µPAC-7186EG, while 2 

(COM2) for the WP-8xx7, WP-5xx7, VP-25W7, VP-23W7 and 3 (COM3) for the XP-8xx7-Atom-CE6, 

XP-8xx7-CE6.  This parameter defines which COM port ID the controller system will communicate 

with the I-7000 / I-87xxx module.  

 

The "com_baud" parameter defines the baud rate that the controller will communicate with the I-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 I-7000 / I-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 I-7000 and 

I-87xxx module.  Setting the "host_watchdog" parameter to ñ1ò will enable the "host_watchdog" feature, 

set it to ñ0ò 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 I-7000 / I-87xxx modules), the I-7000 / 

I-87xxx modules will go to a "safe" predetermined value by DCON utility. (Normally for Digital Output 

channel, the ñsafeò 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 ñ0ò means that it fails to 

open the communication port. 
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6.3:  Programming an I-7000 & I -87xxx Module 
 

6.3.1:  Program I-7xxx or I-87xxx remote IO function blocks 
 

To link any I-7000 and I-87xxx module to the ISaGRAF controller system, the "Bus7000b" module 

MUST be opened first.  Once the "Bus7000b" is opened, the "I_7xxx" / ñI-87xxò function block can now 

be programmed and you can access all of the I/O 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 I-7xxx / I-87xxx block as ñInternalò attribution. 

  

Example 1:  Programming an I-7050D Module 

 

 

Example 2:  Programming an I-7041D Module 

 

 

Address of 

I-76050D 

8 D/O channels of 

I-7050D. Can declared 

as ñInternalò attribute. 

7 D/I channels of 

I-7050D. Can be 

declared as ñInternalò 

attribute. 

 

Connect well will 

return TRUE. 

Address of  

I-7041D 

14 D/I channels of  

I-7041D. Can be declared 

as ñInternalò attribute. 

Connect well will 

return TRUE. 
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Example 3: Programming a I-87017R or I-7017RC function block (Used when the hardware is 

I-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 ñ2ôs complementò by DCON utility.  (The 

ñA4_20_toò function can be used to convert the analog input value to userôs engineering value, please 

refer to Appendix A.4) 

 

Range type 

(by ñDCON Utilityò) 
Physical value 

I-7017RC /87017RCW 

Analog Input value (Decimal) 

- 32768 0 +32767 

7 4 ~ 20 mA  4 mA 20 mA 

D ° 20mA - 20mA 0 mA 20mA 

1A 0 ~ 20 mA  0 mA 20 mA 

 

   
 

 

   

If connected well, return as TRUE. 

If abnormal, return as False. 

Please program ñi_87017Rò for using 

RS-485 I -87017RCW module. 

 

8 Internal Integer variables should be used 

here. (8 AI channels for I-87017RCW) 

To use ñi_87017Rò 

and ñi_7017RCò ,  

Please assign the same 

ñRange Typeò setting 

here as they are 

configured in the 

DCON utility. 
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IMPORTANT NOTES Note for Using RS-485 Remote I/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  

ñ[D] : +/- 20 mAò , or  ñ[1A] : 0 ~ 20 mAò .   (set as " [7] : 4 to 20 mA" is not good ) 

   

The reason is: 

 

If setting the range type as ñ[7] : 4 to 20 mAò, 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 AI value. 

 

Howevr, if setting the range type as ñ[D] : +/- 20 mAò or  ñ[1A] : 0 ~ 20 mAò, 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.  When it input 4 mA, the value is 6553 not close to 0.   

 

(Of course, the RS-485 communication state between the AI module and controller must be Ok. The 

ñOk1ò and ñOK2ò 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 I/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 

ñ[D] : +/- 20 mAò or  ñ[1A] : 0 ~ 20 mAò. Then, you can set the condition in your ISaGRAF program. 

For example, when the A1 ~ A16 input value is less than 5000 or 4000, it can be regarded as Sensor 

broken-line or abnormal.  

 

  



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      6-11 

Example 4: Program I-7018 block (Please use new ñI_7018nò block) 

 (I -7018z is a better hardware choice. Please refer to Chapter 11.3.9  for demo example) 

 

Please configure I-7018 and I-7018Rós format as ñ2ôs complementò by DCON utility. Then please 

program a ñI_7018nò block (The ñI_7018nò block request all 8-channels by one single command, 

however the ñI_7018ò block need to send 8 commands for 8-channels) 

 

The other RS-485 I-7000 and I-87K I/O all use the similar way. 

Note: 

If RS-485 remote I-7000 and I -87xxx I/O moduleôs type is Analog Input, please configure the 

format as ñ2ôs complementò by DCON utility. Like :  

I-7005, I-7013,I-7015, I-7016, I-7017, I-7017R,I-7018, I-7018R,I-7018Z, I-7019, I-7019R, I-7033, 

I-87005W, I-87013W, I-87015W, I-87015PW, I-87016W, I-87017W, I-87017RCW, I-87017ZW, 

I-87017DW, I-87018W, I-87018RW, I-87018Z, I-87019RW, I-87019ZW and so on. 

 

If RS-485 remote I-7000 and I -87xxx I/O moduleôs type is Analog Output, please configure the 

format as ñEngineer Unitò by DCON utility.  Like : 

I-7021, I-7022, I-7024, I-87022W, I-87024W and I-87026W . 

 

Below table is for the I-7017, 7017R, 87017W, 87017RW.  (These modules need an external 125 ohm 

resistor when using ñD: ° 20mAò. If you donôt want to use it, please choose I-7017RC or I-87017RCW 

or I-87017Z or I-87019ZW) 

 

Range tyep 

(by DCON Utility) 
Physical value 

I-7017 / 87017  

Analog Input value (Decimal) 

- 32768 0 +32767 

8   ° 10V    - 10V   0V   + 10V 

9   ° 5V   - 5V   0V   + 5V 

A   ° 1V   - 1V   0V   + 1V 

B   ° 500mV   - 500mV   0mV   + 500mV 

C   ° 150mV   - 150mV   0mV   + 150mV 

D   ° 20mA   - 20mA   0mA   + 20mA 

 

Address of I-7018 

or 7018R 

8 Internal Integer variables should be used 

here 

 

 

If connected well, return as 

TRUE. 
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Below table is for the I-7017RC and I-87017RCW (no external 125 ohm resistor required) 

 

Range type 

(by DCON Utility) 
Physical value 

I-7017RC / 87017RC W 

Analog Input value (Decimal) 

  - 32768   0   +32767 

7   4 ~ 20 mA       4 mA   20 mA 

D   ° 20mA   - 20mA   0 mA   20mA 

1A   0 ~ 20 mA      0 mA   20 mA 

 

Please refer to the on-line help for each I/O moduleôs table or refer to the Appendix D. 

 

Please mouse double clik on the function block and click on ñInfoò, then click on ñNoteò. 
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6.3.2:  Setting a special ñADR_ò parameter of remote temperature input module to 

get clear ñDegree Celsiusò or ñDegree Fahrenheitò input value 
 

ICP DAS provides many temperature input modules as below. 

 

With ñbroken-line detectionò or called ñwire opening detectionò 

Thermocouple type:  

I-87018ZW, 87018RW, 87019RW, 87019zW, 7018R, 7018BL, 7018Z, 7019, 7019R 

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

Thermister type: I-87005W, 7005 

 

Without ñbroken-line detectionò 

 Thermocouple type: I-87018, 7018, 7018P 

 

The ñADR_ò parameter of temperature IO function block can be ñstandard settingò or ñspecial settingò. 

For example setting ñARD_ò of the ñI_7033ò function block to 1 to 255 (Dec. value) means ñstandard 

settingò, the value of 1 to 255 indicates the address of the remote I-7033. The temperature input value is 

normally ï32768 to + 32767 in the case. It depends on the IO moduleôs ñType codeò setting (Set by 

DCON utility). (normally value of ï32768 & +32767 means wire ñbroken-lineò ) 

 

If user want to get a clear temperature input value, for example, value of 2312 means ñ23.12ò Degree 

Celsius. Then please set ñADR_ò to a special value defined as below. 

 

Important : Special ñADR_ò setting is supported since driver version of  

I-8xx7: 3.11,    I-7188EG: 2.09 ,  I-7188XG: 2.07,   ɛPAC-7186EG: 1.01,             ɛPAC-5xx7: 1.01, 

iP-8xx7: 1.01,  WP-8xx7: 1.01,    WP-5xx7: 1.01,   XP-8xx7-Atom-CE6: 1.01,   XP-8xx7-CE6: 1.01,     

VP-25W7/23W7: 1.01 

 

ADR_ = 10 (TT=00, RR=00, AA=0A, Hex.) means ñstandard settingò,  

address=10, the temperature input value is normally 

 ï32768 to + 32767 

 

If ADR_= 16#10201A (TT=10, RR=20, AA=1A, Hex) means ñspecial 

settingò, ñDegree Celsiusò, ñtype code=20 of this I-7033 module set by 

DCON utilityò, address=26, the temperature input value is a clear 

ñDegree Celsiusò value, for example, value of 4556 mans ñ45.56ò degree.  

ñ-500ò means ñ-5.00ò degree. 
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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-CE6 is a better redundant system; please refer to FAQ-125 or 

FAQ-138. (http://www.icpdas.com/faq/isagraf.htm)   

2. The I-8437-80, I-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 I-8417/8817/8437/8837ôs CPU 

(40MHz). 

3. The 40 MHz I-8417/8817/8437/8837 and I-7188EG and I-7188XG are not good for Bus7000b 

redundancy system. Please use the best solution of Item (1) or the solution of Item (2) 

 

I-8437-80/I-8837-80 (Driver since v3.20 or later) and iP-8x47 supports Redundant Bus7000b. The Ebus 

are for exchanging data between the ñRedundant Masterò & ñRedundant Slaveò. Please wire Ch. 1 

output of the redundant masterôs I-8054 to Ch.1 input of the redundant slaveôs I-8054. And also wire Ch. 

1 output of the redundant slaveôs I-8054 to Ch.1 input of the redundant masterôs I-8054. These two Status 

inputs are to indicate the other controller ï ñI am still aliveò. 

 

   I -8437-80 : Bus7000 redundancy system 

 

Operations Principle: 

1. When the system is powered up, the control of Bus7000b belong to ñRedundant Masterò. 

2. If ñRedundant Masterò is damaged (or Power off), ñRedundant Slaveò takes the control of Bus7000b. 

3. If ñRedundant Masterò 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). 

i-8437-80 / i-8837-80 

+ slot 0: i-8054 

(Redundant Master) 
I-7000 

I/O 

I-7000 

I/O 

I-87K4/5/8/9 + 

I-87K I/O       Ebus 

Ethernet  

cross cable 

   Controller 

status input 

in i-8054 

i-8437-80 / i-8837-80 

+ slot 0: i-8054 

(Redundant Slave) 

COM3: RS485 

Pin 1: D+   Pin 9: D- 

COM3: RS485 

Pin 1: D+   Pin 9: D- 

RS485 

http://www.icpdas.com/faq/isagraf.htm
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The ñi7000_enò can be used to Enable/Disable the control right of Bus7000. The systemôs default status is 

ñEnableò. 

 
 
 
 
 
User can use the ñCOM_MRTUò function to disable the I-8437-80ós COM1 port if it is NOT redundant 

active (then its COM1 will never answer any question to the PC / HMI / SCADA). And also enable its 

COM1 by ñCOM_MRTUò 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 ï FAQ ï Software ï ISaGRAF ï 062. 

(Important: Please set these two I -8437-80ós Net-ID 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:  ñdemo_49aò  and  ñdemo_49bò. 

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/ 

 

 
 

Parameter:  

 EN_7000_  integer  True: Enable,  False: Disable  

Return: 

 Q_  Boolean Always return True.  

http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/
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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  I -8xx7: 2.42,    I -7188EG: 1.32,   I -7188XG: 1.29,   iP-8xx7: 1.01,   ɛPAC-7186EG: 1.01,  

VP-2117: 1.01 

 

7.1:  Basic Fbus Rules 
Any I-8xx7, I-7188EG/XG & µPAC-7186EG, iP-8xx7, VP-2117 controller system can access data from 

another I-8xx7,  I-7188EG/XG through the Fbus data exchange system. While the XP-8xx7-CE6, 

XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7, VP-25W7/23W7 doesnôt  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 ñRealò data, please refer to 

appendix A.4 to use ñInt_Realò and ñReal_Intò 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 ï2147483648 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 I-8xx7, I-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 ISaGRAF 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-CE6, 

XP-8xx7-Atom-CE6, WP-8xx7, WP-5xx7, VP-25W7/23W7 doesnôt  support Fbus, it supports 

Ebus only. Please refer to section 7.5.), first open up the "ISaGRAF I/O Connections" window and 

double click on a slot number higher than 7.  The "Select Board/Equipments" window will now open, 

click on "Equipments", and then double click on the "fbus_s" selection to configure an Fbus slave, or 

double click on "fbus_m" to configure an Fbus master.  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. 

 

 
 

 

 

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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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 

Fbus master, the parameter 

"baud_rate" and "fbus_m: rate" can 

be set to 2400, 4800, 9600, 19200, 

38400, 57600 or 115200. The default 

value is 19200 for the controller.  All 

controllers on the same Fbus MUST 

be set to the same baud rate. 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

 

 
 

Only Package No. 1 to 128 

is available. 



Userôs Manual Of ISaGRAF PAC, Sep. 2012, Rev. 6.3       ICP DAS      7-5 

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. 

 

 

 
 

 

 

Only Package No. 1 to 128 

is available. 
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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". 

 

 

 
 

 

 

Only Package No. 1 to 128 

is available. 
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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 doesnôt 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. 

 

The below block is to get the communication ststus of each Boolean & Integer 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 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) 

Fbus_sts Get ststus of each Package. 

Package No. should be  a 

constant value not a variable 

value. 

Please do not add any 

condition on the left of the 

Fbus_xxx block. 
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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. 

 

 

 

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 ID 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_b_w always 

returns TRUE 

Package No. should be  

aconstant value not a variable 

value. 

Please do not add any 

condition on the left of the 

Fbus_xxx block. 

Package No. should be  aconstant 

value not a variable value. 

Please do not add any 

condition on the left of the 

Fbus_xxx block. 
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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 ñE1ò to the first integer of the package of No. 1. ñE2ò to the second 

integer of the package of No. 1. ñE3ò to the third integer. 

 

Fbus_n_w 

always returns 

TRUE 

Package No. should be  

aconstant value not a variable 

value. 

Please do not add any 

condition on the left of the 

Fbus_xxx block. 
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7.4:  An Fbus Data Exchange Example 
Example Description: 

In this Fbus data exchange example there are three I-8xx7, I-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. 
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Setting The SB and SC Controllers As Fbus Slaves: 

You should use the "ISaGRAF I/O Connections" window to declare the SB and SC controller systems as 

Fbus slaves. 

 

 
 

 

Setting The SA Controllers As Fbus Master: 

Use the "ISaGRAF I/O Connections window to declare the SA controller system as the Fbus master 

controller. 
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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 ñ1ò. 

 

 
 

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 ñ1ò. 
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The ISaGRAF LD Project For The SA Controller: 

 

 

The ISaGRAF LD Project For The SB Controller: 

 

Fbus_n_w always return TRUE, these 

2 blocks can link together. 

Read boolean 

package No. 1 to get 

the first value to 

internal boolean 

variable ZZ 

Write integer package No. 

1 to Fbus. Variable WW 

is included .at 1
st
 value. 

Pack. No. 

Write boolean pack. 

No.1 to the Fbus, 

variable ZZ is included 

at the first value. 

FBUS_B_W always return 

TRUE 

Set the other non-used 

values in this package 

to FALSE 

Package No. should be  

aconstant value not a 

variable value. 

Please do not add any 

condition on the left of the 

Fbus_xxx block. 
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The ISaGRAF LD Project For The SC Controller: 

 

 

 

 

 

Read boolean 

package No. 1 to get 

the first value to 

internal boolean 

variable ZZ 

 

Read Integer package No. 1 to get 

the first value to internal integer 

variable WW 
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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. 

 

 

 

 

 

 

 

 

 

The I-8437-80, I-8837-80 controllers support Ebus since its driver version of 2.15 and the I-7188EG 

support Ebus since its driver version of 1.08. And the ɛPAC-7186EG, ɛPAC-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 I/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: I-8xx7: 2.42 ,    I-7188EG: 1.32 ,    I-7188XG: 1.29 ,    iP-8xx7: 1.01 ,    

ɛPAC-7186EG: 1.01,   ɛPAC-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 ñLAN2ò port . 

3.  All Ebus Controllersôs 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 ñInt_Realò & ñReal_Intò 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 ñGroup_Noò ranging from 1 to 10. Data is only 

exchangable with controllers that are assigned with the same ñGroup Noò. 

 

For example, there are 5 controllers located at the same local ethernet area, named A1, A2, A3, A4, and 

A5 respectively. A1, A2 & A3 are assigned with Ebus: Group_No = 1 while A4 & A5 are assigned with 

Ebus: Group_No = 2. Therefore, A1 can access data from A2 & A3 however can not access data from A4 

& A5.  

 

Ethernet 

WP-8xx7 

I-8437/ 8837 

I-7188EG 

http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
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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 ï2147483648 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 I/O Connections" window and double click on a slot number higher than 7.  The "Select 

Board/Equipments" window will now open, click on "Equipments", and then double click on the 

"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 ñGroup_Noò. The 

valid value is ranging from 1 to 10. Set to other value will become a default value , 1.  

 

 

If you config a controller as an Ebus master, the parameter ñGroup_Noò 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. 
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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. 

 

The parameter "package_xxx_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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Only Package No. 1 to 128 

is available. 

Only Package No. 1 to 128 

is available. 
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The parameter "package_xxx_xxx" at "Ebus_m: ana_pack" indicates the "integer package" number 

which will be written to and read from on the Ebus network.  The "Ebus_m: ana_pack" is used to read 

and write 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". 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 ñGroup_Noò).  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. 

 

The below block is to get the communication ststus of each Boolean & Integer Package. 

 

Ebus_sts Get ststus of each Package. 

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) 

Only Package No. 1 to 128 

is available. 
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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 COM5 to COM14 of the WP-8xx7, VP-25W7/23W7 and WinCon, please refer to Appendix E of 

the  ñGetting Started Manualò  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/faq/isagraf.htm 

> FAQ-113 

 

If you canôt connect the Modbus device properly, please refer to  

http://www.icpdas.com/faq/isagraf.htm > FAQ-075 for troubleshooting (or specify the ñDelat_Time) 

 

 

(Table 1) 
µPAC-7186EG 

I -7188EG/XG 

iP-8xx7 

I -8xx7 

I -8437/8837-80 

WP-8xx7 

VP-25W7/23W7 

XP-8xx7-CE6 

XP-8xx7-Atom-CE6 

Max. Modbus 

Master port   
  Max. 2 ports  Max. 2 ports Max. 10 ports  Max.32 ports 

Possible  

port No. 

COM1 

COM2 

COM3 

 

 (ñ3ò in X5xx or 

expansion board) 

COM1 ,  

COM3 , COM4 , 

COM5 

   

(ñ5ò  in  

I-8142iW/8144iW 

expansion board) 

COM2 , COM3 , 

COM5 ~ COM14 

 

 

 (ñ5 ~ 14ò in 

I-8142iW/8144iW 

expansion board) 

COM2 ~ COM33 

 

 

 

(ñ6 ~ 33ò in 

I-8142iW/8144iW 

expansion board) 

 

http://www.icpdas.com/products/PAC/i-8000/getting_started_manual.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
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8.1:  Configuring The Controller  To Be A Modbus Master  

To begin configuring an ISaGRAF controller system to interface with a Modbus device, you must first 

configure the ISaGRAF program by linking the ñMbusò or ñMbus_ascò function to the ISaGRAF project.  

"Mbus"  means set it as Modbus RTU Master port; ñMbus_ascò means set it as Modbus ASCII 

Master port  . First, open the "ISaGRAF I/O Connections" window and double click on a slot number 

higher than 7 and the "Select Board/Equipments" window will open.  From the "Library", click on the 

"Equipments" choice, and then click on the "Mbus:  Modbus Master é" selection (choose ñMbus_ascò 

for ASCII), and then click on the "OK" to complete the installation. For using multi-ports of Modbus 

Master needs to link more ñMbusò or ñMbus_ascò function and the ñport_noò parameter for 

each function must be different. (It depends on model number, like table 1 in the former page)  

 

 
 

The description of "Mbus"   and ñMbus_ascò 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 ñTable 1ò in the former page). If 

using multiple Modbus Master port at the same time, it needs to link more ñMbusò or 

ñMbus_ascò and the ñport_noò 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 COM6.  

If setting "port_no" as 40005, it uses delay-time 400 ms in COM5.  
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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 canôt be changed when using ñMbusò).  If using ñMbus_ascò, 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 ñtimeoutò 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

When setting COM1 of the I-8xx7, I -7188EG, ɛPAC-7186EG, iP-8xx7 to be a Modbus master port, 

please refer to each ñGetting Startedò Manual to ñSetting COM1 As None-Modbus Portò 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 ñMbusò or ñMbus_ascò function. 

Please refer to Section 8.1 for this procedure. Then, you can acess the data between the ISaGRAF 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/faq/isagraf.htm > FAQ-101) 

 

Mbus_R 

Mbus24R 

 

When the ñCODE_ò 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 ñWD_LONGò to convert two word to 

one 32-bit integer. 

3. Read max. 6 REAL-value (32-bit float), using ñWD_LONGò to convert two 

word to one 32-bit integer, then use ñINT_REALò to convert it as 32-bit floating 

point value (Mbus24R means twelve 32-bit floating point value) if the  ñCODE_ò 

is Modbus function 1 or 2. 

4. Read max. 192 Boolean (Bit) value, using ñWD_Bitò to convert one word to 16 

Boolean value (Mbus24R means 384 Boolean) 

Mbus_R1 

Mbus24R1 

Same as Mbus_R but with one extra setting ï Period. Unit is second, can be set as 

1~600. Read words or bits with a specified period time. 

Mbus_XR 

Mbus_XR1 

Read max. 120 word-value or 60 integers (32-bit) or 60 reals (32-bit). 

Refer to http://www.icpdas.com/faq/isagraf.htm > FAQ-101 

Mbus_N_R 

Read 8 word-value (-32768 ~ +32767) using Modbus function code 3.  

(It will ask eight Word for each Modbus command. If the device canôt support so 

many ñwordò or it just support Modbus function code 4, please instead to use 

ñMbus_Rò. ) 

Mbus_NR1 
Same as Mbus_N_R but with one extra setting ï Period. Unit is second, can be set as 

1~600.  Read 8 words with a specified period time. 

MBUS_B_R 

Read 8 bit-value using Modbus function code 1. 

(It will ask eight bit for each Modbus command. If the device canôt support so many 

ñbitò or it just support Modbus function code 2, please instead to use ñMbus_Rò. ) 

MBUS_BR1 
Same as Mbus_B_R but with one extra setting ï 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/faq/isagraf.htm > FAQ-144 

MBUS_N_W 

1. Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16 

When ñNUM_Wò =1, using Modbus function code 6. 

When ñNUM_Wò = -1, using Modbus function code 16 to write one word. 

When ñNUM_Wò = 2 ~ 4, using Modbus function code 16. 

2. Write 1 ~ 2 integers (32-bit) to Modbus device. Using ñLONG_WDò block to 

convert one 32-bit integer to two word, and then put it into ñMBUS_N_Wò. 

Now, the ñMBUS_N_Wò must be set as 2 or 4. 

http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/faq/isagraf.htm
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3. Write 1 ~ 2 floating point value (32-bit) to Modbus device. First, using 

ñREAL_INTò to convert one 32-bit floating point value to one 32-bit integer, and 

use the ñLONG_WDò block to convert it to two word , then put it into 

ñMBUS_N_Wò. Now, the ñMBUS_N_Wò must be set as 2 or 4. 

MBUS_B_W 

Write max. 4 bit-value using Modbus function code 5 or 15. 

When ñNUM_Wò =1, using Modbus function code 5. 

When ñNUM_Wò = 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 I-8xx7, I -8xx7-80, I -7188EG/XG, ɛPAC-7186EG, ɛPAC-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. ñMBUS_Rò, ñMBUS_R1ò, ñMBUS24Rò, ñMBUS24R1ò, ñMBUS_N_Ròand ñMBUS_NR1ò 

are with the same type. 

ñMBUS_B_Rò and ñMBUS_B_R1ò are with the same type. 

ñMBUS_B_Wò and ñMBUS_ WBò are with the same type. 

ñMBUS_N_Wò and ñMbus12Wò are with the same type. 

4. Max. 128 ñMbus_XRò or ñMbus_XR1ò can be used in one WP-8xx7, WP-5xx7, XP-8xx7-CE6, 

XP-8xx7-Atom-CE6 and VP-25W7. (It means that the amount of ñMbus_XRò plus 

ñMbus_XR1ò canôt 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 controllerôs 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, 

ñstst1ò will be TRUE. 

 

    

 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

 

Here 3001 means using COM3, device ID=1 
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Modbus Example Function # 2:  "Mbus_b_w"  

 

The following example of the "Mbus_b_w" function block is 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 "ACTION_" 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. 

 

 

 

If the ñACTION_ò 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 ñact1ò is declared as an internal Boolean variable. 

If  set ñact1ò to TRUE, the below ñMBUS_B_Wò will write once and immediately reset ñact1ò to 

become False. 

 

 

 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

 

Here 2001 means using COM2, device ID=1 
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To write Modbus command periodic, user can use below similar code. (Here write once every 10 second) 

2001 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

Here 2001 means using COM2, device ID=1 
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Modbus Example Function # 3:  "Mbus_r 1"  

 

Below example use Modbus function code=4, device NET-ID=1 to read 8 word values starting at 

deviceôs Modbus address No.=100 every second via controller ôs COM4.  The first four Word values are 

stored in ñWord1ò to ñWord4ò variables. The fifth and sixth word values are converted to become a 

REAL value stored in ñREAL_1ò variable. The 7th
 
and 8th word values are converted to become a long 

integer value (32-bit signed integer) stored in ñLONG1ò variable. 

 

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 

"A1" 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. 

 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

Here 4001 means using COM4, device ID=1 

 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

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 A1 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. 

 

If the ñACTION_ò input keeps at the status of TRUE, it will continue to write these "A1" 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 ñact1ò is declared as an internal Boolean variable. If 

setting ñact1ò to TRUE, it writes only once. 

   
 

More information about Modbus Master is at  

www.icpdas.com ï FAQ ï Software ïISaGRAF ï FAQ 144, 113, 101, 096, 075, 047, 027 , 028 , 045. 

SLAVE_ / 1000 is the ñCOM Port No.ò 

SLAVE_ % 1000  is the ñNet-ID of deviceò 

Here 4001 means using COM4, device ID=1 

 

http://www.icpdas.com/
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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 ISaGRAF 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_IO/m-7000/m-7000_list.htm 

(or http://www.icpdas.com/faq/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 (I-7510). 

 

 

 

 

 

 

8.4:  Linking The EKAN -Modview LED Display 
 

The RS-485 port of EKAN-Modview LED display support Modbus RTU protocol. The ISaGRAF 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 ï FAQ ï Software ï ISaGRAF ï FAQ045  or 

http://www.icpdas.com/products/HMI/led/ekan.htm 

 

 

 

 

 

 

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
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Chapter 9. Commonly Used ISaGRAF Utilities 

NOTE:   

The I-8xx7 is the abbreviation for the I-8417, I-8437-80, I-8817 and I-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-CE6 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. 

 

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 USERôs GUIDE" manual which can be found from the CD ROM of the 

ISaGRAF workbench. Its file name is either ñISaGRAF.pdfò or ñISaGRAF.docò. 
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9.1:  Creating An ISaGRAF Project Groups 
A very useful feature of the ISaGRAF program is the ability to organize numerous programs into 

"projects".  The "Creating Projects" feature assists an ISaGRAF programmer who must create and 

maintain many different ISaGRAF programs for different application projects. 

 

   
 

If you want to delete an existing project group, simply use the Windows Explorer to locate the ISaGRAF 

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. 








































































































































































































































































































































































































































































































































































