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The "User’s Manual of ISSGRAF PAC" is intended for integrators, programmers, and maintenance
personnel who will be installing and maintaining an 1-8417/8817/8437/8837, iPAC-8447/8847,
I-7188EG, uPAC-7186EG, 1-7188XG , Wincon-8037/8337/8737 & Wincon-8347/8747 series
controller system featuring the ISSGRAF Workbench software program.
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FAQ:

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

English manual:

"user_manual_i_8xx7.pdf" and "user_manual_i_8xx7_appendix.pdf" in the following directory.
[-8000 & 1-7188 CD: \napdos\isagraf\8000\english_manu\

W-8xx7 CD: \napdos\isagraf\wincon\english_manu\

1 1ISaGRAF ZEFETf0H [= 4]

"chinese_user_manual_i_8xx7.pdf" and "chinese_user_manual_i_8xx7_appendix.pdf" in the following
directory.

[-8000 & 1-7188 CD: \napdos\isagraf\8000\chinese_manu\

W-8xx7 CD: \napdos\isagraf\wincon\chinese_manu\

1-8000 Hardware Manual:
Please refer to 1-8000 CDANAPDOS\8000\index.htm .

Resource on the Internet:
Newly updated ISaGRAF 10 libraries, drivers and manuals can be found at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

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

Industrial Ethernet Switch : NS-205 / NS-208
Best choice for Industrial Ethernet Communication.
http://www.icpdas.com/products/Switch/industrial/ethernet switch.htm

Model:NS-205 Model:NS-208

FAQ:
Please visit www.icpdas.com - “FAQ” - “Software” - “ISaGRAF” for Frequently Asked Question, or
visit http://www.icpdas.com/fag/isagraf.htm
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Performance Comparison Table 1

Normal Normal Speed ISaGRAF Mefrglrory
running Speed | for floating code size .
FACE S (Normal PLC [point calculation SErTEl limitation p::rjggnrlgr%
i ) ytes
scan-time) (scan-time) (bytes) (bytes)
IPAC-8447 [80186-80M Hz About 4 About 0.8 1 port 64K About
iPAC-8847 | or compatible (2 ~25ms) (10~125ms) 10/100 Mbps 1M
1-8437-80 [80186-80M Hz About 4 About 0.8 1 port 64K About
i-8837-80 | or compatible (2~25ms) (10~125ms) 10 Mbps 512K
1-8437 |80188-40M Hz About 1 About 0.2 1 port 64K About
i-8837 or compatible (5~100ms) (25~500ms) 10 Mbps 512K
1-8417 |80188-40M Hz About 1 About 0.2 No 64K About
i-8817 or compatible (5~100ms) (25~500ms) 512K
pPAC- [80186-80M Hz About 4 About 0.8 1 port 64K About
7186EG | or compatible (2~25ms) (10~125ms) |10/100 Mbps 640K
. 80188-40M Hz About 1 About 0.2 1 port About
I-7188EG or compatible (5~100ms) (25~500ms) 10 Mbps 6K 512K
. 80188-40M Hz About 1 About 0.2 About
I-7188XG | compatible | (5-100ms) |  (25-500ms) A S 512K
w:ggj} Saond-ARM | About10-20 | About10~20 | 2 ports ™ About
W-8747 compatible (3~15ms) (3~15ms) 10/100 Mbps 20~40M
w:ggg; Srord-ASM | About10-20 | About10~20 | 1 port ™ About
\W-8837 compatible (3~15ms) (3~15ms) 10 Mbps 20~40M
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Performance Comparison Table 2

nPAC Series iIPAC Series WInPAC Series
PACs i-7188 | i-7188 | uPAC- | i-8417/| i-8x37/ IPAC- W-8447/8847
XG EG |7186EG]| i-8817 | i-8x37-80 8x47 W-8437/8837
*1 *2
Support Ethernet 1/0
(i-BKE4-MTCP No No Yes
i-8KE8-MTCP)
Send E-mail
(file attached) No Yes 3 No Yes Yes
Imz‘n ari'_‘;’P“(r/‘tSf%r( 64 (COM2 or 3) 64 (COM3 or 4) 255
g (support 1 port only) (support 1 port only) (COM3)
remote 1/Omodule
viodbus Master 64 128 64 128 256
Max. amount (Total) (Total) (Total) (Total) (per port)
Available Modbus 2 ports 4 ports 10 ports
Master COM Port [ com COM COM COM COM
max.amount  *4f 2 3 1,2,3 1,3,4,5 1,3~8 2,3,5~14
Available Modbus 2 ports 5 ports
Slave COM Port *4 COML1, 3 COM1, 2 COM1, 3 COM2 or 3, 5~8
Support Modbus
TCP/IP connections g . g . e
Modbus Address 1~4095 1~4095 1~8191
Range
Data Exchange Fbus Fbus & Ebus Fbus Fbus & Ebus Ebus
FRNET 1/0 No No Yes *5 Yes *5

Annotations:

*1.
*2.
*3.

*4,

*5.

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

IPAC-8x47 represents the products of iPAC-8447/ 8847 that will be available about Q1/Q2, 2008.
UPAC-7186EG has to use an extra X-607/ 608 battery SRAM expansion card for sending Email with
an attached file, or it can only send Email without attached file.

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

expansion modules; i-7188/uPAC-7186's COM3~8 resides at the X-5xx expansion boards.

IPAC-8x47 support Max. 4 pcs. of i-8172 (Max 1024 D/l and 1024 D/O channels)
W-8x47/ 8x37 support Max. 7 pcs. of i-8172 (Max 1792 D/l and 1792 D/O channels).
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How to select between W-8x47 , W-8x37 , 1-8xx7,
1-7188EG , uUPAC-7186EG & 1-7188XG

Memory considerations:

1. The 1-8417/8817/8437/8837 , iPAC-8447/8847, I-7188EG , UPAC-7186EG and I-7188XG has
memory limitation. The ISaGRAF code size can not exceeds 64K bytes. (size of the “appli.x8m” file)
2. W-8037/8337/8737 and W-8047/8347/8747 has code size limitation of 1M bytes. The size is 16 times
of the size of 1-8xx7 , iPAC-8447/8847, uPAC-7186EG & I-7188EG/XG.

CPU speed considerations:

The CPU of 1-8417/8817/8437/8837 , I-7188EG and 1-7188XG is 80188 (40MHz) or compatible. It is a
16-bit cpu. It is not good at doing floating point value calculation. If your application will do lots of
floating point value calculation, it is better to use W-8037/8337/8737 and W-8047/8347/8747 or future
advanced ISaGRAF controllers. The CPU is 32-bit and its speed is about 10 to 20 times compared with
the 1-8xx7 & I-7188EG/XG, especially for floating point value calculation.

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

Redundancy considerations:

Wincon-8047/8347/8747 supports redundancy solution. Two controllers to be one redundancy system.
One is redundant Master, one is redndant slave. Master handles all inputs & outputs of the remote
RS-485 1/0 (I-7k & 1-87K) at run time. If master is dead, Slave will take over the control of the remote
1/0. All Outputs should be configured as RS-485 remote 1/O. Inputs can locate at slot 1 through 7 or
configured as RS-485 remote 1/0. Redundant Change Over Time: <= 500 ms, Synchronization: <=75ms

Ethernet considerations:

1. The W-8047/8347/8747 ‘s ethernet is 10/100 Mbps and dual ports. All other current ISSGRAF
controllers have only one Ethernet port.

UPAC-7186EG and iPAC-8447/8847 ‘s Ethernet are 10/100 Mbps.

I-7188EG , W-8037/8337/8737 & 1-8437/8837 are 10 Mbps.

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

I-7188XG & 1-8417/8817 don’t support Ethernet.

2. W-8037/8337/8737 , W-8347/8747, uPAC-7186EG and iPAC-8447/8847 support sending email with
one attached file and sending / receiving user’s defined message (string) via UDP/IP or TCP/IP to PC or
other devices, however I-7188EG & 1-8437/8837 no supporting them.

Modbus RTU Slave ports:

W-8347/8747 & W-8337/8737 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).

I-7188EG/XG and uPAC-7186EG can support max. 2 Modbus RTU slave ports (Please refer to Chapter
3.7 & 3.6 of its Getting Started Manual in the product box).

I-8xx7 and iPAC-8447/8847 can support max. 2 Modbus RTU slave ports (Please refer to Chapter 3.5 &
3.10 of its Getting Started Manual in the product box).
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Specifications: W-8047 / 8347 / 8747 (Dual Ethernet)

Development software

ISaGRAF Version 3 IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size accepts max. 1M bytes ISaGRAF code size (Appli.x8m must < 1M)

Non-1SaGRAF Options: Microsoft EVC++4.0 or VS.NET 2003 (VB.NET, C#NET)

Web HMI PC running Internet Explorer can access to the Wincon-8047/8347/8747 via Local
Ethernet or Internet or dial Modem, monitoring and Control.

Security Three Level username and password protection

Power supply 10 to 30VDC (unregulated), 20W (when 1/O slots are empty )

Protection Built-in power protection & network protection circuit

General environment

Temperature Operating: -25 to +75°C , Storage: -30 to +85°C,

Humidity 5 to 95 % (non-condensed)

System

CPU Intel Strong ARM CPU, 206MHz, or compatible

Watchdog timer

Yes

Real time clock

Gives hour, minute, sec, date of week, date of month, month & year

SDRAM & FLASH

SDRAM:64M bytes , FLASH Memory: 32M bytes for OS image

Compact Flash Card

One Compact Flash slot: CF memory card is 128M bytes or more

EEPROM

16K bytes, retention > 100 years. 1,000,000 erase/write cycles

1/0 slots

I/0 slots: W-8047: 0, W-8347: 3, W-8747: 7. accept 1-8K & 1-87K boards

VGA Port

1 VGA port: resolution: 320x240x16 to 1024x768x16

Two USB ports

USB 1.1 Host ports for USB drive or USB mouse or USB Key-board

Reset Button & Led

1 reset button & 1 power Led

Unique Serial Number

64-bit hardware unique serial number

NET ID

From 1 to 255, set by software

Serial ports

COM1 Internal use for I-87K 10 boards of W-8347/8747. W-8047 has no COM1
COM?2 RS232: full modem signals, Speed: 115200 bps max.

COM3 RS-485, Speed: 115200 bps max. D+, D-

Two Ethernet ports

10/100M bps, NE2000 compatible, 10 BaseT, Program download port.
Please use NS-205 / NS-208 Industrial Ethernet Switch.

Motion W-8347/8747 integrate with one 1-8091(2-axes) or two 1-8091(4-axes) can do motion
control.

PWM output 8 channels max. 250Hz max. for Off=2 & On=2 ms . Output square curve: Off: 2 to
32766 ms, On: 2to 32766 ms. Optional D/O boards: i-8037, 8041, 8042, 8054, 8055,
8056, 8057, 8060, 8063, 8064, 8065, 8066,8068, 8069 (Relay boards can not generate
fast square curve)

Counters

Parallel D/I counter

8 ch. max. for 1 controller. Counter value: 32 bit. 250Hz max.
Min. ON & OFF width must > 2ms. Optional D/l boards: i-8040, 8042, 8051, 8052,
8053, 8054, 8055, 8058, 8063, 8077

Serial D/l counter

Counter input: 100Hz max. Counter value: 0 to 65535 (16 bit)
Optional serial 1-87K D/l boards: i-87040, 87051, 87052, 87053, 87054, 87055, 87058,
87063

Remote D/I counter

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

High speed counter

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

i-87082: 100kHz max. 32 bit, i-8080: 450kHz max. 32 bit

ICP DAS 11



Protocols

Modbus serial protocol

Up to 5 COM ports (COM2, 3, 5, 6,7 or 8) can support Modbus RTU slave protocol for
connecting ISaGRAF, PC/HMI/OPC Server & HMI panels.

Modbus TCP/IP

Supports Modbus TCP/IP slave protocol for ISSGRAF & PC/HMI.

Web HMI protocol

Ethernet port for connecting PC running Internet Explorer

1-7000 & 1-87K Remote
1/10

COM3 supports 1-7000 I/0O modules & (1-87K base + 1-87K serial 1/0 boards) as
remote I/0O. Max. 255 1-7000/87K remote 1/O modules for one controller

M-7000 series Modbus
1/0

Max. 10 R-485 ports - COM3 & (COM5 to COM14 if 1-8142/8142i/8144 are found)
can support M-7000 series Modbus 1/0. Each port can connect up to 32 pcs. of M-7000
Modules.

Modbus master protocol
(multi-port)

Supports multi-ports of Modbus RTU / ASCII master protocol to connect to other
Modbus slave devices. COM2,COM3,(or COM5 to COM14 if
1-8112/8114/8142/8142i/8144 are found)

Ebus

to exchange data between ICP DAS’s ISaGRAF Ethernet controllers via Ethernet port.

Email with attached

Supports sending email with one attached file via Ethernet communication.
Max. attached size is 2M bytes. Each sending can send to max. 10 receivers.

SMS: Short Message
Service

One of COM2 (or COMS5 if 1-8112/8114 is found) can link to a GSM modem to support
SMS. User can request data/control the controller by cellular phone. The controller can
also send data & alarms to cellular phone. Optional GSM modems: M1206 or GM29
(GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM2, COM3, (& COM5 to COM14 in
multi-serial port boards) by serial comm. function blocks.

Modem_Link COM2 supports PC remotely download & monitor the controller through a normal
modem.

MMICON/LCD COM2 (or COMS5 if 1-8112/8114 is found) supports ICP DAS’s MMICON. The
MMICON is featured with a 240 x 64 dot LCD & a 4 x 4 Keyboard to display picture,
string, integer, float, & input a char, string, integer & float.

UDP Server & UDP LAN1 or LANZ2 support UDP Server and UDP Client protocol to send / receive

Client (Exchange messag [message to / from PC/HMI or other devices. For example, to automatically report data

& AutoReport) to InduSoft ‘s RXTX driver.

TCP Client LAN1 or LAN2 support TCP Client protocol to send / receive message to / from

(Exchange message &
Auto-report)

PC/HMI or other devices which support TCP server protocol. For example, to
automatically report data to InduSoft ‘s RXTX driver, or to connect a location camera.

CPU Redundancy

One is Master, one is slave. Master handles all inputs & outputs of the RS-485 1/O (I-7k

Solution & 1-87K modules) at run time. If master is dead, Slave will take over the control of

With Two Wincon RS-485 1/0 (or 1-8KE4/8-MTCP 1/0O). All outputs should be configured as RS-485 1/0

controllers (or 1-8KE4/8-MTCP 1/0). Inputs can locate at slot 1 to 7 or configured as RS-485 1/0
(or 1-8KE4/8-MTCP 1/0). Modbus RTU slave 1/0 or devices can also be used in the
redundancy system. At least one I-7k or 1-87K 1/O module must be used in this system.
Change Over Time: <= 500 ms, Synchronization: <= 75ms.

Battery Backup SRAM  |W-8347/8747 supports up to 4096 retain variables with a S256/S512 plug in the socket
of the new back-plane( ver. 3-slot:2.6 , 7-slot:2.8 or later version). Optional: S256:
256kbytes, S512: 512kbytes
Note: W-8047 doesn’t support S-256 / S-512

File Access The Compact Flash card can be used for storing run time data & any controller setting

with file operation (by f_xxx function block). The CF card size default is 128Mbytes,
can be more.

Modbus TCP/IP 10

W-8047/8347/8747 support connecting to Modbus TCP/IP 10 modules —
I-8KE4-MTCP and I-8BKE8-MTCP
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Specifications: W-8037 / 8337 / 8737

Development software

ISaGRAF Version 3 IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size accepts max. 1M bytes ISaGRAF code size (Appli.x8m must < 1M)

Non-1SaGRAF Options: Microsoft EVC++4.0 or VS.NET 2003 (VB.NET, C#NET)

Web HMI PC running Internet Explorer can access to the Wincon-8037/8337/8737 via Local
Ethernet or Internet or dial Modem, monitoring and Control.

Security Three Level username and password protection

Power supply 10 to 30VDC (unregulated), 20W (when 1/O slots are empty )

Protection Built-in power protection & network protection circuit

General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C

Humidity 5 to 95 % (non-condensed)

System

CPU Intel Strong ARM CPU, 206MHz, or compatible

Watchdog timer

Yes

Real time clock

Gives hour, minute, sec, date of week, date of month, month & year

SDRAM
FLASH Memory

SDRAM:64M bytes ,
FLASH: 32M bytes for OS image

Compact Flash Card

One Compact Flash slot: CF memory card is 128M bytes or more

EEPROM

16K bytes, retention > 100 years. 1,000,000 erase/write cycles

1/0 slots

1/0 slots: W-8037: 0, W-8337: 3, W-8737: 7, accept I-8K & 1-87K boards

VGA Port

1 VGA port: resolution: 320x240x16 to 1024x768x16

PS/2 Port & USB port

2 PS/2 ports: keyboard and mouse. 1 USB 1.1 Host port for USB drive or USB mouse

Reset Button & Led

1 reset button & 1 power Led

Unique Serial Number

64-bit hardware unique serial number

NET ID

From 1 to 255, set by software

Serial ports

COM1 Internal use for 1-87K boards of W-8337/8737. W-8037 has no COM1

COM2 RS232: full modem signals, Speed: 115200 bps max.

COM3 RS-485, Speed: 115200 bps max. D+, D-

Ethernet 10M bps, NE2000 compatible, 10 BaseT, Program download port.

Motion W-8337/8737 integrate with one 1-8091(2-axes) or two 1-8091(4-axes) can do motion
control.

PWM output 8 channels max. 250Hz max. for Off=2 & On=2 ms. Output square curve: Off: 2 to
32766 ms, On: 2 to 32766 ms. Optional D/O boards: i-8037, 8041, 8042, 8054, 8055,
8056, 8057, 8060, 8063, 8064, 8065, 8066,8068, 8069 (Relay boards can not generate
fast square curve)

Counters

Parallel D/I counter

8 ch. max. for 1 controller. Counter value: 32 bit. 250Hz max.
Min. ON & OFF width must > 2ms. Optional D/I boards: i-8040, 8042, 8051, 8052,
8053, 8054, 8055, 8058, 8063, 8077

Serial D/l counter

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

Remote D/l counter

All remote 1-7000 & 1-87K D/l modules support counters. 100Hz max. value: 0 to
65535
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High speed counter

i-87082: 100kHz max. 32 bit, i-8080: 450kHz max. 32 bit

Protocols

Modbus serial protocol

Up to 5 COM ports (COM2, 3, 5, 6,7 or 8) can support Modbus RTU slave protocol for
connecting ISaGRAF, PC/HMI/OPC Server & HMI panels.

Modbus TCP/IP

Supports Modbus TCP/IP slave protocol for ISSGRAF & PC/HMI.

Web HMI protocol

Ethernet port for connecting PC running Internet Explorer

1-7000 & 1-87K Remote
1/10

COM3 supports 1-7000 1/0 modules & (I-87K base + I-87K serial 1/0 boards) as
remote 1/0. Max. 255 1-7000/87K remote 1/O modules for one controller

M-7000 series Modbus
1/0

Max. 10 R-485 ports - COM3 & (COM5 to COM14 if 1-8142/8142i/8144 are found)
can support M-7000 series Modbus 1/0O. Each port can connect up to 32 pcs. of M-7000
Modules.

Modbus master protocol
(multi-port)

Supports multi-ports of Modbus RTU / ASCII master protocol to connect to other
Modbus slave devices. COM2,COM3,(or COM5 to COM14 if
1-8112/8114/8142/8142i/8144 are found)

Ebus

to exchange data between ICP DAS’s 1ISaGRAF Ethernet controllers via Ethernet port.

Email with attached

Supports sending email with one attached file via Ethernet communication.
Max. attached size is 2M bytes. Each sending can send to max. 10 receivers.

SMS: Short Message
Service

One of COM2 (or COMS5 if 1-8112/8114 is found) can link to a GSM modem to support
SMS. User can request data/control the controller by cellular phone. The controller can
also send data & alarms to cellular phone. Optional GSM modems: M1206 or GM29
(GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM2, COM3, (& COM5 to COM14 if
multi-serial port boards are plugged) by serial communication function blocks.

Modem_Link COM2 supports PC remotely download & monitor the controller through a normal
modem.

MMICON/LCD COM2 (or COMS5 if 1-8112/8114 is found) supports ICP DAS’s MMICON. The
MMICON is featured with a 240 x 64 dot LCD & a 4 x 4 Keyboard to display picture,
string, integer, float, & input a char, string, integer & float.

UDP Server & UDP LAN1 or LAN2 support UDP Server and UDP Client protocol to send / receive

Client (Exchange messag |message to / from PC/HMI or other devices. For example, to automatically report data

& AutoReport) to InduSoft ‘s RXTX driver.

TCP Client LAN1 or LANZ2 support TCP Client protocol to send / receive message to / from

(Exchange message &
Auto-report)

PC/HMI or other devices which support TCP server protocol. For example, to
automatically report data to InduSoft ‘s RXTX driver, or to connect a location camera.

Battery Backup SRAM
W-8337/8737 supports up to 4096 retain variables with a S256/S512 plug in the socket
of the new back-plane( ver. 3-slot:2.6 , 7-slot:2.8 or later version). Optional: S256:
256kbytes, S512: 512kbytes
Note: W-8037 doesn’t support S-256 / S-512

File Access The Compact Flash card can be used for storing run time data & any controller setting

with file operation (by f_xxx function block). The CF card size default is 128Mbytes,
can be more.
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Specifications: 1-8437-80 / 1-8837-80

Power supply

Power requirements

10 to 30VvDC (unregulated), 20W (when 1/O slots are empty )

Protection Built-in power protection & network protection circuit

General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C

Humidity 5 to 95 % (non-condensed)

System

CPU 80188, or compatible, 1-8437-80 / 1-8837-80: 80M Hz
1-8437/8837: 40M Hz

Watchdog timer Yes

Real time clock Gives hour, minute, sec, date of week, date of month, month & year (1980 to
2079)

SRAM 512Kbytes

FLASH Memory 512KDbytes, Erase unit is 64K bytes, 100,000 erase/write cycles

NVSRAM 31 bytes, battery backup, data valid up to 10 years

EEPROM 2048 bytes, retention > 100 years. 1,000,000 erase/write cycles

SMMI Five 7-Seg. Led, four push buttons & three Led on the front panel. It can display
message, value, input value, simulate input & output.

1/0O slots 4 empty slots for 1-8437, 8 empty slots for 1-8837. Accept parallel & serial 1/0
boards

NET ID 8 dip switch to set NET ID as 1 to 255

Serial ports

COM1 RS232: TXD,RXD,GND, Speed: 115200 bps max. Program download port.

Ethernet 10M bps, NE2000 compatible, 10 BaseT, Program download port.

COMS3 Can be configed as RS232 or S485, Speed: 115200 bps max.
RS232: TXD,RXD,RTS,CTS,GND, RS485: Data+, Data-

COM4 RS232: Full modem signals, 115200 bps max.

TXD,RXD,RTS,CTS,DSR,DTR,CD,RI,GND.

Development software

ISaGRAF Version 3

IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size

1-8437/8837 accepts max. 64K byte ISaGRAF code size (Appli.x8m must <
64K)

Motion control

1-8437/8837 can integrate with one 1-8091(2-axes) or two 1-8091(4-axes) to do
motion control. When doing motion control, 1-8437 / 8837’s Ethernet
communication is not available.

PWM output

Pulse Width Modulation
output

8 channels max. for one controller. 500Hz max. for Off=1 & On=1 ms

Output square curve: Off: 1 to 32767 ms, On: 1to 32767 ms

Optional D/O boards: i-8037, 8041, 8042, 8054, 8055, 8056, 8057, 8060, 8063,
8064, 8065, 8066,8068, 8069 (Relay Output boards can not generate fast square
curve)

Counters

Parallel D/l counter

8 ch. max. for 1 controller. Counter value: 32 bit. 500Hz max.
Min. ON & OFF width must > 1ms. Optional D/I boards: i-8040, 8042, 8051,
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8052, 8053, 8054, 8055, 8058, 8063, 8077

Serial D/l counter

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

Remote D/l counter

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

High speed counter

i-87082: 100kHz max. 32 bit, i-8080: 450kHz max. 32 bit

Protocols

Modbus serial protocol

COML1 default supports Modbus RTU slave protocol for connecting ISaGRAF,
PC/HMI/OPC Server & MMI panels. (COM3 can also be activated to support
Modbus RTU slave protocol)

Modbus TCP/IP protocol

Ethernet port support Modbus TCP/IP slave protocol for connecting ISSGRAF
& PC/HMI.

Remote I/0

One of COM3 or COM4 supports I-7000 I/0O modules & (1-87K base + 1-87K
serial 1/0 boards) as remote 1/0. Max. 64 remote I/0 module for one controller

Modbus master protocol

Two of COM1 or COM3 or COM4 ( or COMS if multi-serial port boards are
plugged) can support Modbus RTU / ASCII master protocol to connect to other
Modbus slave devices

Fbus

built in COM3 port to exchange data between ICP DAS’s 1ISaGRAF controllers.

Ebus

to exchange data between ICP DAS’s 1ISaGRAF Ethernet controllers via
Ethernet port.

SMS: Short Message
Service

One of COM4 or COMS5 can link to a GSM modem to support SMS. User can
request data/control the controller by cellular phone. The controller can also
send data & alarms to user’s cellular phone. Optional GSM modems: M1206 or
GM29 (GSM 900/1800)

User defined protocol

User can write his own protocol applied at COM1, COM3, COM4 (& COMS5 to
COM20 if multi-serial port boards are plugged) by serial communication
function blocks.

Modem_Link Supports PC remotely download & monitor the controller through a normal
modem.

MMICON / LCD One of COM3 or COM4 supports ICP DAS’s MMICON. The MMICON is
featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User can use it to
display picture, string, integer, float, and input a character, string, integer and
float.

Battery backup SRAM

1-8437/8837 can support up to 1024 retain variables with a S256/S512 plug in
the socket of the back-plane. Data can also be stored in the S256/S512, and then
PC can load these data via COML1 or ethernet. PC can also download pre-defined
data to the S256/S512.

Optional: S256: 256kbytes, S512: 512kbytes
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Specifications: 1-8417 / 8817

Power supply

Power requirements

10 to 30VvDC (unregulated), 20W (when 1/O slots are empty )

Protection Built-in power protection & network protection circuit

General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C

Humidity 5 to 95 % (non-condensed)

System

CPU 80188,40MHz, or compatible

Watchdog timer Yes

Real time clock Gives hour, minute, sec, date of week, date of month, month & year (1980 to
2079)

SRAM 512Kbytes

FLASH Memory 512Kbytes, Erase unit is 64K bytes, 100,000 erase/write cycles

NVSRAM 31 bytes, battery backup, data valid up to 10 years

EEPROM 2048 bytes, retention > 100 years. 1,000,000 erase/write cycles

SMMI Five 7-Seg. Led, four push buttons & three Led on the front panel. It can
display message, value, input value, simulate input & output.

1/0 slots 4 empty slots for 1-8417, 8 empty slots for 1-8817. Accept parallel & serial 1/0
boards

NET ID 8 dip switch to set NET ID as 1 to 255

Serial ports

COM1 RS232: TXD,RXD,GND, Speed: 115200 bps max. Program download port.

COM?2 RS485: D+, D-, 115200 bps max. Self-tuner ASIC inside, Program download
port.

COMS3 Can be configed as RS232 or S485, Speed: 115200 bps max.
RS232: TXD,RXD,RTS,CTS,GND, RS485: Data+, Data-

COMA4 RS232: Full modem signals, 115200 bps max.

TXD,RXD,RTS,CTS,DSR,DTR,CD,RI,GND.

Development software

ISaGRAF Version 3

IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size

1-8417/8817 accepts max. 64K byte ISaGRAF code size (Appli.x8m must <
64K)

Motion control

1-8417/8817/8437/8837 can integrate with one 1-8091(2-axes) or two
1-8091(4-axes) to do motion control. When doing motion control, 1-8437 /
8837’s Ethernet communication is not available.

PWM output

Pulse Width Modulation
output

8 channels max. for one controller. 500Hz max. for Off=1 & On=1 ms
Output square curve: Off: 1 to 32767 ms, On: 1to 32767 ms

Optional D/O boards: i-8037, 8041, 8042, 8054, 8055, 8056, 8057, 8060, 8063,
8064, 8065, 8066,8068, 8069 (Relay Output boards can not generate fast
sguare curve)

Counters

Parallel D/I counter

8 ch. max. for 1 controller. Counter value: 32 bit. 500Hz max.
Min. ON & OFF width must > 1ms
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Optional D/I boards: i-8040, 8042, 8051, 8052, 8053, 8054, 8055, 8058, 8063,
8077

Serial D/l counter

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

Remote D/l counter

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

High speed counter

i-87082: 100kHz max. 32 bit, i-8080: 450kHz max. 32 bit

Protocols

Modbus serial protocol

COM1 & COM2 default supports Modbus RTU slave protocol for connecting
ISaGRAF, PC/HMI/OPC Server & MMI panels.

Remote I/0

One of COM3 or COM4 supports I-7000 I/0 modules & (1-87K base + 1-87K
serial 1/0O boards) as remote 1/0. Max. 64 remote I/0 module for one controller

Modbus master protocol

Two of COM1 or COM3 or COM4 ( or COMS if multi-serial port boards are
plugged) can support Modbus RTU / ASCII master protocol to connect to other
Modbus slave devices

Fbus

built in COM3 port to exchange data between ICP DAS’s ISaGRAF
controllers.

SMS: Short Message
Service

One of COM4 or COMS5 can link to a GSM modem to support SMS. User can
request data/control the controller by cellular phone. The controller can also
send data & alarms to user’s cellular phone. Optional GSM modems: M1206
or GM29 (GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM1, COM3, COM4 (& COM5
to COM20 if multi-serial port boards are plugged) by serial communication
function blocks.

Modem_Link Supports PC remotely download & monitor the controller through a normal
modem.

MMICON/LCD One of COM3 or COM4 supports ICP DAS’s MMICON. The MMICON is
featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User can use it to
display picture, string, integer, float, and input a character, string, integer and
float.

Battery backup SRAM

1-8417/8817 can support up to 1024 retain variables with a S256/S512 plug in
the socket of the back-plane. Data can also be stored in the S256/S512, and
then PC can load these data via COM1 or COM2. PC can also download
pre-defined data to the S256/S512.

Optional: S256: 256kbytes, S512: 512kbytes
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Specifications: UPAC-7186EG

Power supply

Power requirements

10 to 30VDC, uPAC-7186EG:2W , uPAC-7186EGD:3W (unregulated)

Protection Built-in power protection & network protection circuit

General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C

Humidity 5 to 95 % (non-condensed)

ESD Protection 4KV Contact Discharge for RS-232, RS-485, Power and Ethernet
System

CPU 80186 80MHz, or compatible

Watchdog timer

Yes, default 0.8 second

Real time clock

Gives hour, minute, sec, date of week, date of month, month & year

SRAM 640K bytes

FLASH Memory 512Kbytes, Erase unit is 64K bytes, 100,000 erase/write cycles
NVRAM 31 bytes, battery backup, data valid up to 10 years

EEPROM 16K bytes, retention > 100 years. 1,000,000 erase/write cycles

Display for uPAC-7186EGD

Five 7-Seg. Led on the front. It can display message & value.

Expansion 1/0O bus

One optional Xxxx series 1/0 board can be plugged inside the
uPAC-7186EG / 7186EGD.

NET ID Set by software, 1 to 255
Serial ports
COM1 RS232: TXD, RXD, RTS, CTS, GND,
Speed: 115200 bps max. Program downloads port.
COM2 RS485: D+, D-
Pull high/low resistor jumper.
Ethernet 10/100 Mbps, NE2000 compatible

Auto-negotiating; Auto-MDIX; LED indicator

Development software

ISaGRAF Version 3

IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size

Accepts max. 64K byte ISaGRAF code size
(Appli.x8m must < 64K)

PWM output

Pulse Width Modulation
output

All Xxxx series D/O boards support PWM output.

8 channels max. for one controller.

500Hz max. for Off=1 & On=1 ms

Output square curve: Off: 1t0 32767 ms, On: 1to 32767 ms

Counters

Parallel D/l counter

All X-xxx series D/I boards support D/I counter.
8 ch. max. for one controller. Counter value: 32 bit
500Hz max. Min. ON & OFF width must > 1ms

Remote D/l counter

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

Remote high speed counter

Optional i-87082:100kHz max. , 32 bit

Protocols
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Modbus Slave protocol

Up to 2 COM ports (COM1 and COM3-in-X-board) can support Modbus
RTU slave protocol for connecting ISaGRAF, PC/HMI/OPC Server &
MMI panels.

Modbus master protocol

Up to 2 COM ports (COM1, COM2 and COM3-in-X-board), support
Modbus RTU Master or ASCII master protocol to connect to other
Modbus slave /O devices. 2 ports support up to 128 Mbus_xxx function
blocks (same type).

Modbus TCP/IP protocol

Ethernet port supports Modbus TCP/IP slave protocol for connecting
ISaGRAF & PC/HMI. Max. 4 connections

Remote 1/0 One of COM2 (or COM3:RS485 if found) supports i-7000 1/0 modules &
(i-87K base + i-87K serial 1/0O boards) as remote 1/0. Max. 64 1/0
modules for one controller

Fbus Built in COM2 port to exchange data between ICP DAS’s ISaGRAF
controllers.

Ebus To exchange data between ICP DAS’s ISaGRAF Ethernet controllers via

Ethernet port.

Email with attached

Send email to max.10 receivers each time via internet. If using X-607/608,
it can send email with an attached file and its file size max. is about
X-607:112K, X-608:488K bytes.

SMS: Short Message Service

COML1 or one of (COM3:RS232 or COM4:RS232 if found) can link to a
GSM modem to support SMS. User can request data/control the controller
by cellular phone. The controller can also send data & alarms to user’s
cellular phone.

Optional GSM modems: M1206 or GM29 (GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM1, COM2 & (COM3 to
COMB8 if found) by serial communication function blocks.

Modem Link Supports PC remotely download & monitor the controller through COM4
of X504.
MMICON/LCD One of (COM3:RS232 if found) supports ICP DAS’s MMICON. The

MMICON is featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User
can use it to display picture, string, integer, float, and input a character,
string, integer and float.

Retained Variables

|With the optional X-607/608: support up to 1024 retained variables

Battery backup SRAM

With the optional X-607/608 board plugged inside the uPAC-7186EG,
data can be stored in it, and then PC can load these data via COM1 or
Ethernet.

PC can also download pre-defined data to the X607/X608. Optional:
X607: 128kbytes, X608: 512kbytes
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Specifications: 1-7188EG

Power supply

Power requirements

10 to 30VDC (unregulated), 1-7188EG:2W , 1-7188EGD:3W

Protection Built-in power protection & network protection circuit

General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C

Humidity 5 to 95 % (non-condensed)

System

CPU 80188 40MHz, or compatible

Watchdog timer Yes

Real time clock Gives hour, minute, sec, date of week, date of month, month & year (1980 to
2079)

SRAM 512Kbytes

FLASH Memory 512Kbytes, Erase unit is 64K bytes, 100,000 erase/write cycles

NVSRAM 31 bytes, battery backup, data valid up to 10 years

EEPROM 2048 bytes, retention > 100 years. 1,000,000 erase/write cycles

Display for 1-7188EGD

Five 7-Seg. Led on the front. It can display message & value.

Expansion 1/O bus

One optional Xxxx series /0O board can be plugged inside the I-7188EG /
7188EGD.

NET ID Set by software, 1 to 255

Serial ports

COM1 RS232: TXD,RXD,GND, Speed: 115200 bps max. Program download port.

COM2 RS485: D+, D-, 115200 bps max. Self-tuner ASIC inside, Program download
port.

Ethernet 10M bps, NE2000 compatible, 10 BaseT, Program download port.

Development software

ISaGRAF Version 3

IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size

I-7188EG/7188EGD accepts max. 64K byte ISaGRAF code size (Appli.x8m
must < 64K)

PWM output

Pulse Width Modulation
output

All Xxxx series D/O boards support PWM output. 8 channels max. for one
controller.

500Hz max. for Off=1 & On=1 ms

Output square curve: Off: 1to 32767 ms, On: 1to 32767 ms

Counters

Parallel D/l counter

All Xxxx series D/l boards support D/I counter.
8 ch. max. for one controller. Counter value: 32 bit
500Hz max. Min. ON & OFF width must > 1ms

Remote D/l counter

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

Remote high speed
counter

Optional i-87082:100kHz max. , 32 bit

Protocols

Modbus serial protocol

COML1 default supports Modbus RTU slave protocol for connecting ISaGRAF,
PC/HMI/OPC Server & MMI panels. (COM3 in X5xx board can be activated to
support Modbus RTU slave)
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Modbus TCP/IP protocol

Ethernet port supports Modbus TCP/IP slave protocol for connecting ISaSGRAF
& PC/HMI.

Remote 1/0

One of COM2 (or COM3:RS485 if found) supports 1-7000 1/0 modules &
(1-87K base + 1-87K serial 1/0O boards) as remote 1/0. Max. 64 1/0 modules for
one controller

Modbus master protocol

Two of COM1 or COM2 (or COM3 if found) can support Modbus RTU / ASCII
master protocol to connect to other Modbus slave 1/0 devices

Fbus

built in COM2 port to exchange data between ICP DAS’s 1ISaGRAF controllers.

Ebus

to exchange data between ICP DAS’s ISaGRAF Ethernet controllers via
Ethernet port.

SMS: Short Message
Service

One of (COM3:RS232 or COM4:RS232 if found) can link to a GSM modem to
support SMS. User can request data/control the controller by cellular phone. The
controller can also send data & alarms to user’s cellular phone.

Optional GSM modems: M1206 or GM29 (GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM1, COM2 & (COM3 to COM8
if found) by serial communication function blocks.

MMICON/LCD One of (COM3:RS232 if found) supports ICP DAS’s MMICON. The
MMICON is featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User can
use it to display picture, string, integer, float, and input a character, string,
integer and float.

Battery backup SRAM

I-7188EG / 7188EGD can support up to 1024 retain variables with a X607 /
X608 plug in the only expansion 1/O slot.

Data can be stored in X607/X608, and then PC can load these data via COML1 or
ethernet.

PC can also download pre-defined data to the X607/X608

Optional: X607: 128kbytes, X608: 512kbytes
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Specifications: 1-7188XG

Power supply

Power requirements

10 to 30VDC (unregulated), 1-7188XG:2W , 1-7188XGD:3W

Protection Built-in power protection & network protection circuit
General environment

temperature Operating: -25°C to +75°C , Storage : -30°C to +85°C
Humidity 5 to 95 % (non-condensed)

System

CPU 80188 40MHz, or compatible

Watchdog timer

Yes

Real time clock

Gives hour, minute, sec, date of week, date of month, month & year (1980 to
2079)

SRAM 512Kbytes

FLASH Memory 512Kbytes, Erase unit is 64K bytes, 100,000 erase/write cycles
NVSRAM 31 bytes, battery backup, data valid up to 10 years

EEPROM 2048 bytes, retention > 100 years. 1,000,000 erase/write cycles

Display for 1-7188XGD

Five 7-Seg. Led on the front. It can display message & value.

Expansion 1/O bus

One optional Xxxx series 1/0O board can be plugged inside the I-7188XG /
7188XGD.

NET ID Set by software, 1 to 255
Serial ports
Ccom1 Can be used as RS232 or RS485, Speed: 115200 bps max.
RS232 TXD,RXD,RTS,CTS,GND
RS485: D+, D-, self-tuner inside
Program download port.
COM?2 RS485: D+, D-, 115200 bps max. Self-tuner ASIC inside, Program download

port.

Development software

ISaGRAF Version 3

IEC61131-3 standard. Languages: LD, ST, FBD, SFC, IL & FC

Max. code size

I-7188XG/7188XGD accepts max. 64K byte ISaGRAF code size (Appli.x8m
must < 64K)

PWM output

Pulse Width Modulation
output

All Xxxx series D/O boards support PWM output. 8 channels max. for one
controller.

500Hz max. for Off=1 & On=1 ms

Output square curve: Off: 1t0 32767 ms, On: 1to 32767 ms

Counters

Parallel D/l counter

All Xxxx series D/l boards support D/I counter.
8 ch. max. for one controller. Counter value: 32 bit
500Hz max. Min. ON & OFF width must > 1ms

Remote D/l counter

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

Remote high speed
counter

Optional i-87082:100kHz max. , 32 bit

Protocols

Modbus serial protocol

COML1 default supports Modbus RTU slave protocol for connecting 1ISaGRAF,
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PC/HMI/OPC Server & MMI panels. (COM3 in X5xx board can be activated to
support Modbus RTU slave protocol)

Remote 1/0

One of COM2 (or COM3:RS485 if found) supports 1-7000 1/0 modules &
(1-87K base + 1-87K serial 1/0O boards) as remote 1/0. Max. 64 1/0 modules for
one controller

Modbus master protocol

Two of COM2 (or COM3 if found) can support Modbus RTU / ASCII master
protocol to connect to other Modbus slave 1/0 devices

Fbus

built in COM2 port to exchange data between ICP DAS’s 1ISaGRAF controllers.

SMS: Short Message
Service

One of (COM3:RS232 or COM4:RS232 if found) can link to a GSM modem to
support SMS. User can request data/control the controller by cellular phone. The
controller can also send data & alarms to user’s cellular phone.

Optional GSM modems: M1206 or GM29 (GSM 900/1800 )

User defined protocol

User can write his own protocol applied at COM2 & (COM3 to COMS if found)
by serial communication function blocks.

MMICON/LCD One of (COM3:RS232 if found) supports ICP DAS’s MMICON. The
MMICON is featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User can
use it to display picture, string, integer, float, and input a character, string,
integer and float.

Battery backup SRAM

I-7188XG / 7188XGD can support up to 1024 retain variables with a X607 /
X608 plug in the only expansion 1/O slot.

Data can be stored in X607/X608, and then PC can load these data via COML1.
PC can also download pre-defined data to the X607/X608

Optional: X607: 128kbytes, X608: 512kbytes
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Selection Guide

Power supply

ACE-540A 24V/1.7A power supply(panel Mount)
DIN-540A 24V/1.7A power supply(DIN-Rail mount)
KA-52F 24V/1A power supply(no mounting)
DIN-KA52F 24V/1A power supply(DIN-Rail mountong)
KWMO020-1824F 24V/0.75A power supply (No-mounting)
DP-1200 24V//5A power supply

DP-640 24V/1.7TA Power supply

DP-660 24V/2.5A 5V/0.5A Power supply

DP-665 24V/2.5A 5V/0.5A Power supply

Development tools

ISaGRAF-256-E

ISaGRAF Ver.3, up to 256 1/O tags + one English manual

ISaGRAF-256-C

ISaGRAF Ver.3, up to 256 1/0O tags + one Chinese manual

ISaGRAF-32-E

ISaGRAF Ver.3, up to 32 I/0 tags + one English manual(Cannot upgrade anymore)

ISaGRAF-32-C

ISaGRAF Ver.3, up to 32 1/0 tags + one Chinese manual(Cannot upgrade anymore)

ISaGRAF Book-E

User’s manual of ISaGRAF controllers (English)

ISaGRAF Book-C

User’s manual of ISaGRAF controllers (Chinese, traditional)

ISaGRAF controller

1-8417

ISaGRAF 1-8000 controller, 4 empty slots (Support battery-backup retain variables
& memory if a S-256 / S-512 is plug in the back-plane)

1-8817 ISaGRAF 1-8000 controller, 8 empty slots  (Support battery-backup retain variables
& memory if a S-256 / S-512 is plug in the back-plane)

1-8417-G 1-8417 gray color version

1-8817-G 1-8817 gray color version

1-8437 ISaGRAF 1-8000 ethernet controller, 4 empty slots (Support battery-backup retain
variables & memory if a S-256 / S-512 is plug in the back-plane)

1-8837 ISaGRAF 1-8000 ethernet controller, 8 empty slots (Support battery-backup retain
variables & memory if a S-256 / S-512 is plug in the back-plane)

1-8437-G 1-8437 gray color version

1-8837-G 1-8837 gray color version

1-8437-80 1-8437 with faster CPU (80M Hz)

1-8837-80 1-8837 with faster CPU (80M Hz)

1-8437-80-G 1-8437-80 gray color version

1-8837-80-G 1-8837-80 gray color version

I-7188XG IsaGRAF [-7188 controller (Support battery-backup retain variables & memory if a
X-607 / X-608 is plug in the only 1/O expansion slot)

I-7188XGD 7188XG controller with display

I-7188EG IsaGRAF 1-7188 ethernet controller (Support battery-backup retain variables &
memory if a X-607 / X-608 is plug in the only 1/O expansion slot)

I-7188EGD I-7188EG with display

UPAC-7186EG

IsaGRAF 1-7186 ethernet controller (Support battery-backup retain variables &
memory if a X-607 / X-608 is plug in the only 1/O expansion slot) (80MHZz)

uPAC-7186EGD

UPAC-7186EG with display

W-8037

IsaGRAF Wincon-8000 controller, No 1/O slot
(No support battery-backup retain variables & memory : S-256 / S-512)

W-8337

IsaGRAF Wincon-8000 controller, 3 empty slots (Support battery-backup retain

\variables & memory if a S-256 / S-512 is plug in the back-plane)
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W-8737 ISaGRAF Wincon-8000 controller, 7 empty slots (Support battery-backup retain
wvariables & memory if a S-256 / S-512 is plug in the back-plane)

W-8037-G \W-8037 gray color version

W-8337-G \W-8337 gray color version

W-8737-G \W-8737 gray color version

W-8036 Indusoft + IsaGRAF Wincon-8000 controller, No 1/0O slot
(No support battery-backup retain variables & memory : S-256 / S-512)

W-8336 Indusoft + IsaGRAF Wincon-8000 controller, 3 empty slots (Support battery-backup
retain variables & memory if a S-256 / S-512 is plug in the back-plane)

W-8736 Indusoft + 1ISaGRAF Wincon-8000 controller, 7 empty slots (Support
battery-backup retain variables & memory if a S-256 / S-512 is plug in the
back-plane)

W-8036-G \W-8036 gray color version

W-8336-G \W-8336 gray color version

W-8736-G \W-8736 gray color version

Recommand to use Indutrial Ethernet Switch: NS-205 / NS-208 for

W-8347/8747/8346/8746 and th

eir gray color version.

W-8347 IsaGRAF Wincon-8000 controller with Dual 10/100M Ethernet ports, 3 empty slots
(Support battery-backup retain variables if a S-256 / S-512 is plug in the back-plane)

W-8747 1ISaGRAF Wincon-8000 controller with Dual 10/100M Ethernet ports, 7 empty slots
(Support battery-backup retain variables if a S-256 / S-512 is plug in the back-plane)

W-8347-G \W-8347 gray color version

W-8747-G \W-8747 gray color version

W-8346 Indusoft + IsaGRAF Wincon-8000 controller with Dual 10/100M Ethernet ports, 3
empty slots (Support battery-backup retain variables if a S-256 / S-512 is plug in the
back-plane)

W-8746 Indusoft + 1ISaGRAF Wincon-8000 controller with Dual 10/100M Ethernet ports, 7
empty slots (Support battery-backup retain variables if a S-256 / S-512 is plug in the
back-plane)

W-8346-G \W-8346 gray color version

W-8746-G \W-8746 gray color version

Battery backup SRAM

S256 256Kbytes battery backup SRAM for 1-8417 /8817/8437/8837, i-8437-80/8837-80
and W-8337/8737/8347/8747 (W-8037/8047 doen’t support S-256/512)

S512 512Kbytes battery backup SRAM for 1-8417 /8817/8437/8837, i-8437-80/8837-80
and W-8337/8737/8347/8747 (W-8037/8047 doen’t support S-256/512)

X607 128Kbytes battery backup SRAM for

I-7188XG/7188EG , 1-7188XGD/7188EGD & uPAC-7186EG / 7186EGD

X608 512Kbytes battery backup SRAM for

I-7188XG/7188EG , I-7188XGD/7188EGD & uPAC-7186EG / 7186EGD

MMICON

MMICON/LCD Man-machine interface : 240 x 64 dots LCD Display

MMICON / Starter Kit Man-machine interface : 240 x 64 dots LCD Display + 4x4 Keyboard

GSM modem

M1206 900/1800 GSM/GPRS External Modem

GM29 900/1800 GSM/GPRS External Modem
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I-87K expansion base

Accepts 1-87K serial 1/0 boards

RU-87P4-G Remote 1-87K 1/O base, 4 empty slots, RS-485 signal, gray color
If using with high profile i-87K 1/O cards, it supports hot swap and auto-config

RU-87P8-G Same as RU-87P4 but with 8 empty slots

1-87K4 Remote I-87K 1/O base, 4 empty slots, RS-485 signal

I-87K5 Remote 1-87K 1/O bhase, 5 empty slots, RS-485 signal

I-87K8 Remote 1-87K 1/0O base, 8 empty slots, RS-485 signal

1-87K9 Remote 1-87K 1/0O base, 9 empty slots, RS-485 signal

1-87K4-G 1-87K4 gray color version

I-87K5-G I-87K5 gray color version

I-87K8-G I-87K8 gray color version

I-87K9-G 1-87K9 gray color version

Radio /O expansion base

Accepts 1-87K serial 1/0 boards

RF-87K1

Remote 1-87K 1/0O base, 1 empty slot, Radio signal (Can work together with
SST-2450)

RF-87K2 Remote [-87K 1/0 base, 2 empty slots, Radio signal (Can work together with
SST-2450)

RF-87K5 Remote 1-87K 1/0O base, 5 empty slots, Radio signal (Can work together with
SST-2450)

RF-87K9 Remote 1-87K 1/0 base, 9 empty slots, Radio signal (Can work together with

SST-2450)

FRNET board & 10 Modules

1-8172 2-port FRNET Master board

FR-2053 16-ch. Isolated Digital Input module (20-pin header)

FR-2053T 16-ch. Isolated Digital Input module (20-pin screw terminal connector)
FR-2057 16-ch. Isolated Digital Output module (20-pin header)

FR-2057T 16-ch. Isolated Digital Output module (20-pin screw terminal connector)
FR-32P 32-ch. Isolated Digital Input module

FR-32R 32-ch. Relay output module. Nominal load: 3A/125Vdc, 3A/270Vac

Ethernet 1/0

I-8KE4-MTCP

4-slot Modbus/TCP 1/0 Unit

I-8KE8-MTCP

8-slot Modbus/TCP 1/0O Unit

Motion control board

1-8091

2-axes stepping/servo motor control card

1-8090

3-axes encoder card

Timer/Counter board

1-8080 4-ch. counter/frequency, 32 bit, 450K Hz max.
1-8080-G 1-8080 gray color version

1-87082 2 channel counter/Frequency, 32 bit, 100K Hz max.
1-87082-G 1-87082 gray color version

RS-232/485/422 hoard

1-8112

2-port RS232

1-8114 4-port RS232

1-8142 2-port RS485/422

1-8142i 2-port isolated RS485/422
1-8144 4-port RS485/422
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1-8112-G

1-8112 gray color version

1-8114-G 1-8114 gray color version
1-8142-G 1-8142 gray color version
1-8142i-G 1-8142i gray color version
1-8144-G 1-8144 gray color version

Parallel analog 1/0 board

1-8017H

8-ch. 14-bit analog input, each ch. can be different input type (V, mA) & range.
Range of +/- 20 mA need external resistor of 125 ohms.
Differential input.

1-8017H-G 1-8017H gray color version
I-8017HS (high-profile)  [8-ch. 14-bit analog input, each ch. can be different input type (V, mA) & range.
Range of +/- 20 mA need external resistor of 125 ohms.
Differential or Single-ended input, module is taller than 1-8017H
I-8017HS-G  (high-profile)  [I-8017HS gray color version
1-8024 4-ch. 14-bit analog output, each ch. can be different output type (V,mA) & range
1-8024-G 1-8024 gray color version

Parallel digital 1/0 board

1-8037

16-ch. isolated open-source output

1-8037-G 1-8037 gray color version

1-8040 32-ch. isolated digital input

1-8040-G 1-8040 gray color version

1-8041 32-ch. isolated digital output

1-8041-G 1-8041 gray color version

1-8042 Isolated digital 16-ch. input & 16-ch. output

1-8042-G 1-8042 gray color version

1-8050 16-ch. universal Digital 1/0, each channel can be config as input or output (isolated)
1-8050-G 1-8050 gray color version

1-8051 16-ch. non-isolated digital input

1-8051-G 1-8051 gray color version

1-8052 8-ch. isolated digital input (differential)

1-8052-G 1-8052 gray color version

1-8053 16-ch. isolated digital input

1-8053-G 1-8053 gray color version

1-8054 Isolated digital 8-ch. input & 8-ch. output

1-8054-G 1-8054 gray color version

1-8055 Non-isolated digital 8-ch. input & 8-ch. output

1-8055-G 1-8055 gray color version

1-8056 16-ch. non-isolated O.C. output

1-8056-G 1-8056 gray color version

1-8057 16-ch. isolated O.C. output

1-8057-G 1-8057 gray color version

1-8058 8-ch. isolated digital input, AC/DC input, max. 250V

1-8058-G 1-8058 gray color version

1-8060 6-ch. relay output , AC: 125V @0.6A; 250V @0.3A, DC: 30V @2A; 110V@0.6A
1-8060-G 1-8060 gray color version

1-8063 Isloated digital 4-ch. input & 4-ch. relay , AC: 125V @0.6A; 250V @0.3A
1-8063-G 1-8063 gray color version

1-8064 8-ch. power relay output , AC: 250V @5A, DC: 30V @5A

1-8064-G 1-8064 gray color version

1-8065 8-ch. SSR-AC output, AC: 24 to 265Vrms @1.0Arms, Max. load current: 1.0 Arms
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1-8065-G

1-8065 gray color version

1-8066 8-ch. SSR-DC output, DC: 3~30VDC@1.0A, Max. load current: 1.0A
1-8066-G 1-8066 gray color version

1-8068 8-ch. relay output, AC: 120V @0.5A, DC:30V @ 1A

1-8068-G 1-8068 gray color version

1-8069 8-ch. Photo Mos relay output

1-8069-G 1-8069 gray color version

1-8077 Simulation board: 8-ch. digital input (DIP switch) & 8-ch. output (Leds)
1-8077-G 1-8077 gray color version

Serial analog 1/0 board

1-87013W  (high-profile)

4-ch. RTD input (temperature measurement with broken-line detect)

1-87015 (high-profile)

7-ch. RTD input (temperature measurement with broken-line detect)

I1-87016W  (high-profile)

2-ch. Isolated Strain Gauge Input (Will be available)

I-87017R  (high-profile)

1-87017 with Over voltage protection: +/- 240 Vrms

I-87017RC (high-profile)

8-ch. analog input. Accept 4-20mA, 0-20mA or +/- 20mA. No external resistor
needed

1-87017W-A5 (high-profile)

8-ch. analog input. Can measure up to +/- 50VDC , +/- 150VDC.
with Over voltage protection. Gray color

1-87018Z  (high-profile)

10-ch. Input, thermocouple or 4-20mA, 0-20mA or +/- 20mA . or +/- 15mV ,
+/-50mV, +/- 100 mV, +/- 500 mV , +/ -1V or +/- 2.5V

(temperature measurement with broken-line detection)

each ch. can be different input type (T/C or V or mA) & range

i-87018z is better than i-87018, i-87018R, i-87018-G, i-87018R-G

I-87018R  (high-profile)

87018 with Over voltage protection: +/- 240 Vrms
(temperature measurement with broken-line detection)
(1-87018Z is better)

I-87019R  (high-profile)

8-ch. universal Input with Over voltage protection: +/- 240 Vrms (V, mA,
Thermocouple), each channel can be different input type and range
(temperature measurement with broken-line detection)

Range of +/- 20 mA need to set jumper on board.

1-87022W  (high-profile)

2-ch. 12-bit analog output, each ch. can be different output type (V,mA) & range,
support channel to channel isolation

1-87024W  (high-profile)

4-ch. 14-bit analog output

1-87026W  (high-profile)

2-ch. 16-bit analog output, each ch. can be different output type (V,mA) & range,
support channel to channel isolation

Serial digital 1/0O board

1-87040W  (high-profile)

32-ch. isolated digital input

1-87041W  (high-profile)

32-ch. isolated digital output

1-87046W  (high-profile)

16-ch. isolated digital input

1-87051W  (high-profile)

16-ch. non-isolated digital input

1-87052W  (high-profile)

8-ch. isolated digital input (differential)

1-87053W  (high-profile)

16-ch. isolated digital input

1-87053W-A5 (high-profile)

16-ch. isolated digital input (ON: +68V to +150VDC , OFF: +48VDC max.)

1-87054W  (high-profile)

Isolated digital 8-ch. input & 8-ch. output

1-87055W  (high-profile)

Non-isolated digital 8ch. input & 8ch. output

1-87057W  (high-profile)

16-ch. isolated O.C. output

I1-87058W  (high-profile)

8-ch. isolated digital input, AC/DC input, max. 250V

1-87063W  (high-profile)

Isloated digital 4-ch. input & 4-ch. relay, AC: 125V @0.6A; 250V @0.3A
DC: 30V @2A; 110V@0.6A

1-87064W  (high-profile)

8-ch. power relay output, AC: 250V @5A, DC:30V @5A

I1-87065W  (high-profile)

8-ch. SSR-AC output, AC: 24 to 265Vrms @1.0Arms, Max. load current: 1.0 Arms
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1-87066W  (high-profile) 8-ch. SSR-DC output, DC: 3-30VDC @ 1A, Max. load current: 1.0A
1-87068W  (high-profile) 8-ch. relay output, AC: 120V @0.5A, DC:30V @1A
1-87069W  (high-profile) 8-ch. photo Mos relay

Conveter & Repeater

PCISA-7520R PCI1 / ISA bus RS-232 to RS-485 card
PCISA-7520AR PCI1 / ISA bus RS-232 to RS-485/422 card

1-7520 RS-232 to RS-485 converter

I-7520R I-7520 with 3000V DC isolation at RS-485 side
I-7520A RS-232 to RS-422/RS-485 converter

I-7520AR I-7520A with 3000V DC isolation at RS-422/485 side
1-7560 USB to RS-232 Converter

1-7561 USB to RS-232/422/485 Converter

1-7563 USB to 1-ch RS-485 conveter with a three way RS485 Hub (isolated)
1-7510 RS-485 isolated repeater

I-7510A RS485/RS422 isolated repeater

I-7510AR Three way Isolated RS-422/485 Repeater

RS-485 Hub

1-7513 3-way isolated RS485 to 3 ports RS485 hub

Man Machine Interface

Touch506L 5.7" 4-Gray STN Panel display with touch
Touch506T 5.6" 256-color TFT panel LCD Display with Touch
Touch510T 10.4" Color TFT Panel Display With Touch

Wireless Modem

SST-2450

Wireless Modem Module with RS-232/RS-485 Interface

1-7000 analog 1/0 module

I-7011P

1-ch. thermo-couple input (16-bit), 1-ch. D/l & 2-ch. D/O, enhanced version of
1-7011

I-7011PD I-7011P with display

1-7012 1-ch. analog input (16-bit), 1-ch. D/I & 2-ch. D/O

1-7012D I-7012D with display

I-7012F High speed version of 1-7012 (12-bit), normal 16-bit

I-7012FD I-7012F with display

1-7013 ch. RTD input (16-bit)
temperature measurement with broken-line detection

1-7013D I-7013 with display

1-7014D 1-ch. analog/transmitter input (16-bit) with display, 1-ch. D/l & 2-ch. D/O

1-7015 6-ch. 2-or-3 wire RTD input (16-bit)
temperature measurement with broken-line detection

1-7016 2-ch. strained gauge input (16-bit), 1-ch. D/l & 4-ch. D/O

1-7016D I-7016 with display

I-7016P 1-ch. strained gauge input for longer cable length (16-bit), 1-ch. D/l & 4-ch. D/O

I-7016PD I-7016P with display

1-7017 8-ch. analog input (16-bit), support voltage input and current input. Range of +/- 20
mA need external resistor of 125 ohms (1-7017R is better)

1-7017C I-7017 with current input only (+/- 20mA). No external resistor needed.
(1-7017RC is better)

I-7017R 8-ch. analog input (16-bit), support voltage input and current input,
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Robust & high speed version of 1-7017, higher Over voltage protection: (240Vrms).
Range of +/- 20 mA need external resistor of 125 ohms

I1-7017RC

I-7017R with current input only (+/- 20mA). No external resistor needed

I-7017R-A5 (will be available)

8-ch. analog input (16-bit), can measure +/- 50VDC , +/-150vVDC
\With Over voltage protection

1-7018Z 10-ch. Input, thermocouple or 4-20mA, 0-20mA or +/- 20mA . or +/- 15mV ,
+/-50mV, +/- 100 mV, +/- 500 mV , +/ -1V or +/- 2.5V
(temperature measurement with broken-line detection)
each ch. can be different input type (T/C or V or mA) & range
i-7018z is better than i-7018, i-7018R, i-7018P & their “G” : Gray color version
1-7018 8-ch. thermocouple input (16-bit). (without broken-line detection) (7018z is better)
I-7018P 8-ch. thermocouple input (16-bit), add 2 thermo-input type: L, M
(without broken-line detection) (7018z is better)
I-7018R Enhanced version of I-7018P with temperature broken-line detection & higher Over
\voltage protection: (240Vrms) (7018z is better)
I-7019R 8-ch. universal analog input, (voltage, current & Thermocouple),
higher Over voltage protection: (240Vrms),
each channel can be different input type and range
(temperature measurement with broken-line detection)
Range of +/- 20 mA need to set jumper on board
1-7021 1-ch. analog output (12-bit)
I-7021P 1-ch. analog output (16-bit)
1-7022 2-ch. analog output (12-bit), each ch. can be different output type (V,mA) & range
1-7024 4-ch. analog output (14-bit)
1-7033 3-ch. RTD input (16-bit)
temperature measurement with broken-line detection
1-7033D I-7033 with display

1-7000 digital 1/0 module

1-7041

14-ch. isolated digital input

1-7041D I-7041 with LED display

1-7042 13-ch. isolated O.C. output

1-7042D I-7042 with LED display

1-7043 16-ch. non-isolated O.C. output

1-7043D 1-7043 with LED display

1-7044 Isolated digital 4-ch. input & 8-ch. output

1-7044D I-7044 with LED display

1-7045 16-ch. Isolated digital output

1-7045D I-7045 with LED display

1-7050 Non-isolated 7-ch. digital input (sink) & 8-ch. output

I-7050D I-7050 with LED display

I-7050A 7 digital input & 8 output (current source)

I-7050AD I-7050A with LED display

1-7052 8-ch. isolated digital input (6 differential + 2 single end)

I-7052D I-7052 with LED display

1-7053 Non-isolated 16-ch. digital input

1-7053D I-7053 with LED display

1-7055 8-ch. isolated input & 8-ch. isolated output

I-7055D I-7055 with LED display

1-7060 4-ch. isolated input & 4-ch. relay output, AC: 125V @0.6A; 250V @0.3A, DC: 30V
@2A; 110V @0.6A

I-7060D I-7060 with LED display

1-7063 8-ch. isolated input & 3-ch. power relay, AC: 250V @5A, DC: 30V @5A
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I1-7063D I-7063D with LED display

I-7063A 8-ch. isolated input & 3-ch. AC-SSR output, AC:24~ 265Vrms @1.0Arms, Max.
Load current 1.0Arms

I-7063AD I-7063A with LED display

1-7063B 8-ch. isolated input & 3ch. DC-SSR output, DC:3~ 30Vdc @1.0Arms, Max. Load
current 1.0Arms

1-7063BD I-7063B with LED display

1-7065 4-ch. isolated input & 5-ch. power relay, AC: 250VAC @5A, DC: 30V @5A

I1-7065D I-7065 with LED display

I-7065A 4-ch. isolated input & 5ch. AC-SSR relay, AC:24~ 265Vrms @1.0Arms, Max. Load
current 1.0Arms

I1-7065AD I-7065A with LED display

1-7065B 4-ch. isolated input & 5ch. DC-SSR relay, DC:3~ 30vVdc @1.0Arms, Max. Load
current 1.0Arms

1-7065BD I-7065B with LED display

1-7066 7-ch. Photo Mos relay output

I1-7066D I-7066 with LED display

I-7067 7-ch. relay output, AC 120V@0.5A, DC 24V@1A

1-7067D I-7067 with LED display

I-7000 counter module

1-7080

2 high speed counter/frequency input (32-bit), 100K Hz max.

1-7080D

I-7080 with display

X-board (parellel 1/0)

For 1-7188XG & I-7188EG

X107

Non-isolated 6-ch. D/l and 7-ch. D/O

X109 Isolated 7-ch. PhotoMos Relay

X110 Non-isolated 14-ch. D/

X111 Non-isolated 13-ch. D/O

X116 Isolated 4-ch. D/I and 6-ch. Relay (without case)

X119 Non-isolated 7-ch. D/O and 7-ch. D/I (without case)

X202 Non-isolated 7-ch. A/D (0~20mA, 12-hit)

X203 Non-isolated 2-ch. A/D (0~20mA, 12-bit), 2-ch. D/I, 6-ch. D/O

X303 Non-isolated 1-ch. A/D (+/-5V, 12-bit), 1-ch. D/A (+/-5V, 12-bit), 4-ch. D/I, 6-ch.
D/O

X304 Non-isolated 3-ch. A/D (+/-5V, 12-bit), 1-ch. D/A (+/-5V, 12-bit), 4-ch. D/I, 4-ch.
D/O

X305 Non-isolated 7-ch. A/D (+/-5V, 12-bit), 1-ch. D/A (+/-5V, 12-bit), 2-ch. D/I, 2-ch.
D/O

X307 Non-isolated 8-ch. A/D (+/-10V, 12-bit), 2-ch. D/I, 2-ch. D/O  (will be available)

X308 Non-isolated 4-ch. A/D (+/-10V, 12-bit), 6-ch. D/O

X310 Non-isolated

2-ch. A/D, ch.0:(0~20mA, 12-bit), ch.1: A/D (0~10V, 12-bit)
2-ch. D/A (0~10V, 12-bit), 3-ch. D/I, 3-ch. D/O

X-board (RS232/422/485)

For 1-7188XG & I-7188EG

X503

1-Port RS-232 (5-Pin)

X504 2-Port RS-232, one is 5-Pin , one is 9-Pin

X505 3-Port RS-232 (5-Pin)

X506 6-Port RS-232 (3-Pin)

X507 1-Port RS-422/485, Non-isolated 4-ch. D/I, 4-ch. D/O
X508 1-Port RS-232 (5-Pin), Non-isolated 4-ch. D/I, 4-ch. D/O
X509 2-Port RS-232 (3-Pin), Non-isolated 4-ch. D/I, 4-ch. D/O
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X510 1-Port RS-232 (3-Pin ), Non-isolated 5-ch. D/I, 5-ch. D/O, EEPROM 128K x2

X511 3-Port RS-485

X518 1-Port RS-232 (5-Pin), Non-isolated 8-ch. D/O

X560 3-Port RS-232 (3-Pin), 8M bytes Flash memory (without case)
X-board (Battery backup For 1-7188XG & I-7188EG

SRAM)

X607 128Kbytes battery backup SRAM

X608 512Kbytes battery backup SRAM

Industrial Ethernet Switch

NS-205 Unmanaged 5-Port Industrial 10/100 Base-T Ethernet Switch
NS-208 Unmanaged 8-Port Industrial 10/100 Base-T Ethernet Switch

New Products — RU-87P4 (4 slots) , RU-87P8 (8 slots) : RS-485 expansion unit

- Better than i1-87K4/ i-87K8

- If using with i-87K high-profile 1/0 cards, it supports hot-swap

- Auto-configuration: Only need to config it once at design time, then at run time, just plug and play
- Communication Addr, Baud rate & Checksum are set by rotary and dip switch.

- All ISaGRAF controllers support them just like supporting the i-87K4/8 (please refer to Chapter 6)

More at http://www.icpdas.com/products/io expansion unit/ru-87p/ru-87p4.htm

Auto
Configuration Hot Swap

ower On Value & Safe Value ]

Diagnostic

Industrial

= Diual YWatchdog l
Environment l o :

[ 10~ 30 VDT Pawer nput -l

I-.:"_- - 75 Operating Tempeture

ESD & Surge Protection ]
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Chapter 1. Software & Hardware Installation

NOTE:
The 1-8xx7 abbreviation is for the 1-8417, 1-8437, 1-8817 and 1-8837 controllers, while W-8xx7 is the
abbreviation for the Wincon-8037/8337/8737 and Wincon-8047/8347/8747 controller.

1.1: Installing The 1ISaGRAF Workbench Software Program

Chapter 1 of the "User’s Manual of ISaGRAF PAC" manual details how to properly setup and run the
I-8xx7, 1-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 & W-8xx7 controller system and the
ISaGRAF Workbench software program.

Numerous illustrations and pictures are provided in this chapter to assist the integrator and programmer
with the basics of how to properly setup the hardware and software for their system.

If you are not familiar with the setup of either the 1-8xx7, I-7188EG/XG , uPAC-7186EG,
IPAC-8447/8847 & W-8xx7 controller system or the ISSGRAF Workbench software program, please
take the time to thoroughly read Chapter 1. The procedures detailed in this chapter are easy to
understand, and will assist the user to quickly and easily setup and start running the controller and the
ISaGRAF software program.

For the 1-8xx7, I-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 & W-8xx7 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 ISSGRAF Workbench software
in a minimum of time.

Before you can start programming the 1-8xx7, I-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 &
W-8xx7 PAC system with the ISSGRAF software program, you must first install the ISSGRAF
Workbench software program on a target PC.

Hardware Requirements

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

o A Hard Drive With At Least 128 Mbytes Of Storage Space (Preferably Larger)
o At Least One RS-232 Serial Port

Software Requirements

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

o Windows 95

o Windows 98

o Windows NT Version 3.51 or Windows NT Version 4.0

o Windows 2000 Or Windows XP

Steps To Installing The 1ISaGRAF Workbench Program
Insert the ISaGRAF Workbench CD into your CD-ROM drive. Normally the auto-start program will
activate the "install.bat" file automatically. If your computer does not have the auto-start feature active,
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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.

Once you have started the "install.bat" file, a dialog box will appear as shown on the next page. Select
the language version of the ISSGRAF software program you would like to use. The English version is
used on all subjects and examples throughout this manual.

ISaGRAF 3.41 |

Language: ST - | insta |
i~ Install: e |

* 15aGRAF Workbench

" 15aGRAF Documentation
" Acrobat Reader 4.0

[c] 1990-2000 CJ International
15aGRAF iz a trademark of CJ International

Once you have selected to install the ISaGRAF Workbench program and selected the desired language,
just press the "Install™ button, and follow the step-by-step directions of each dialog box as they appear to
complete the installation process.

The first dialog box to appear allows the user to define what drive and subdirectory the ISaGRAF
program will install into.

Install ISaGRAF 3.4 I =i

— The workbench will be installed on the following directory. IF you
| J want to install the workbench on another disk or directory, please
change this pathname.

Install on: C-\ISAWIN |

| Install [}J Cancel |

The next dialog box asks the user how much of the ISSGRAF program to you wish to install. By default,
it is best to allow all of the ISSGRAF programs to install.

Install ISaGRAF 3.4 I |
¥ Install programs Install [ I

[v Install sample applications
v Install standard libraries Cancel |

v Install help files

Once you have selected which programs and applications are to be installed, the installation process
begins, and an installation progress dialog box will appear showing the installation progress.
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Install ISaGRAF 3.4 a X|

Copying file: EXEAGREDITO1.DLL

12|

60 % |

Once the ISaGRAF Workbench software installation process has been completed, a Windows Explorer
window will appear showing the installed programs.
&0 C:\Documents and SettingsiAll Users',Start Menu| 5115 =100l

_| File  Edit  Wiew Faworites Tools  Help |“
_| d=Eack - = - (1] | @Search L Folders @Histnry ||?‘; L x & | -

_| Address !EE C\Documents and SettingsiAll UsersiStart Menu\ProgramsiISaGRAF 5.4 j 6)60
Mame | SizeJ Type | Maodified |
¥ Book | 1KE  Shorteut 12)6/2001 9:16 &M

BA Diagnosis 1KB  Sharkcut 121612001 9:16 AM
[ﬁLibraries 0KE  Shortout 121602001 9:16 AM

B projects 1KE Shortcut 12/6§2001 9:16 &M
#PRead Me 1KB Shortcut 12/6/2001 9:16 &AM

[¥ repart 1KB Shortcut 12/6§2001 9:16 &M

|6 object{s) |2.37 KB |@. Ty Computer i

The installation process is now complete, and you can begin to use the ISaGRAF software program.

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.
B 15acRAF 3.4 A d & Bock
- ﬁ Diagnosis
ﬁ Libraries
F Projecks
@ Read Me
@ Riepaork:

You will see that six program icons are now associated with the ISaGRAF 3.x software group. You can
select any of the icons to learn more about the ISaSGRAF Workbench software program.

If your ISaGRAF Key-Pro is USB type, please follow below steps to install the proper USB driver.

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 “\SentineN\SSD5411-32bit.exe” in the ISaGRAF 3.55
CD-ROM after you have installed the ISaGRAF. Then please reset your PC.

2. To run 1SaGRAF Ver. 3.5x, please always plug the USB protection-key in the PC’s USB port.

NOTE: You must install the hardware protection device (dongle) provided with the ISaGRAF software
on your computers parallel port to for the ISSGRAF program to achieve fully authorized functionality.
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While using 1ISaGRAF and the dongle is plugged well, if the “Help” — “About” says “Maximum number
of 10 variables: 327, it means 1ISaGRAF workbench cannot find the dongle well. Please reset your PC
and then check the “Help” — “About” again. If it still displays “Maximum number of 10 variables: 32",

[3 IZaGRAF - Project MManagement

File Edit Froject Tools Ophlons | Help

|Dm|@:a| User's guide
o O 00 Lensvese i

1SaGRAF Workbench

4 Yersion 341
F} Copyright 1990-2000 CJ International

Configuration
’7 Reference: WD2

Maximum number of 10 variables: 32

the dongle driver may not be installed well. Please execute the ISSGRAF CD_ROM
\Sentinel5382\setup.exe for ISaGRAF-80 or
\Sentinel\setup.exe for other ISAaGRAF version or
follow the former section if your protection-key is USB type.

and then reset the PC again.

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. If the ISSGRAF program is installed on
your computers "C" hard drive, you will find the required file in the following path:

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

The [WS001] header should now look like the above example. The NT=1 entry addition is absolutely
required for the RS-232 communications to operate properly in the Windows NT operating environment.
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1.1.1: When closing my 1ISaGRAF window on windows 2000, it holds. Why ?
This problem usually happens on the windows 2000. When you close some ISaGRAF windows by

clicking on the “X” , it holds about 20 to 40 seconds (No response).
“IRacRAF - WHIMI 05P - Programs 3

File Iake FProject Tool: Debug

Cption:  Help

B H2H DED ¥ X ok A%

=

Blegin: ST1 For String & Integer & Flost

Sequential; E= sfcl mode 1 to 3
E child1 wirk
E child? Right to Lett

E child3 Lett to Right

|Elegin: LD (Ladder Diagram)

This “hold” behavior is caused by the “CTFMON.EXE” process. We still don’t know the reason yet.
You may stop this process by click on the “Ctrl” & “Alt” & “Del” at the same time to open the window

Task Manager, and then stop it as next page.

However you will find the “CTFMON.EXE” still load to run when you reboot your PC or run Microsoft
Office. So you need to stop it every time when your windows 2000 is rebooted. If you want to know
more about the “CTFMON.EXE”, please visit www.microsoft.com & search “CTFMON.EXE”.

E Windows TIEEIES - I | I il
wEE EEO wE KA
FEFRE rﬁﬂﬁ{l e |
EiEaH N PID | CPU | CPU RS | intEEdiE . | =
mim.exe 520 00 0:00:00 2,044 K
NAVAPEYC EXE 560 00 0:00:02 5THE
NISUM EXE g04 00 0:00:00 4,316 K
TEZSE BHE a5a 00 0:00:00 Q53 K
mstask exe 895 00 0:00:00 322K
SYMPROXYSVO.... 72000 0:00:00 8,500 K
Winhd gt e BO0 00 0:00:08 290K
svchost.exe g7a 00 0:00:02 9,572 K
inetino exe 904 03 0:00:00 9,688 K
NISSERY EXE 93 00 0:00:00 5,268 K
explorer exe 1140 00 0:00:06 5,040 K
< e H-ax 1160 00 0-00:00 5,500 K
T MAEPFRE 1336 00 T i
NAVAPW32 EXE 1444 00 0:00:00 720K
TEADDA.EME 1468 00 0:00:00 4,504 E b
UsrPrmptexe 1504 00 0:00:00 1,672 K
ICQLite exe 1512 00 0:00:01 14,248 K El
HEOR 8 AAM A awa 1629 nn -00-nn Loyl v
AR @ |
AN
FERF: 32 (CFU{EF: 19% [MEM {EF]: 177888K / 1278264K y
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1.1.2: One Quick way to avoid the “hold” problem on windows 2000.
You may create a short cut for the “1SaGRAF project manager. And then check on "run in separate
memory space" option in the shortcut property.

Projects Properties i il

General Shartcut | Securilyl

X !
E Projects

Target type; Application

Target location: EXE

Target:
@in separate memn@ [ Bun as different user
Start in: IC:\ISAWIN'\exe

Shartcut key: INone

Run: INmmaI window j

Comment: I

Find Target... | Ehangelcon...l

0k I Cancel | Apply |
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1.2: Installing The ICP DAS Utilities For 1ISaGRAF

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

1/0 library definition
Modem_Link utility (Chapter 13)
Auto-scan 1/0 utility (Section 3.6)

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

When the ISaGRAF Workbench program is first installed, it contains only the basic I/O libraries from CJ
International - the authors of the 1ISaGRAF software program. Users will have to install the appropriate
1/O library files and some utilities before you can properly program the 1ISaGRAF controller.

There is a CD-ROM supplied with each of the ISaGRAF controllers with the “ICP DAS Utilities for
ISaGRAF”. Please insert the CD-ROM into your CD-ROM drive. Then run “setup.exe” in the folder of
CD-ROM: \napdos\isagraf\ . Follow the steps to install it.

ICP DAS Utilities for ISaGRAK

‘wielcome to the ICP DAS Utilities for 15aGRAF Setup
program. Thiz program will install ICF DAS Utilities for
- 15 aGRAF on your computer.

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

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

WtRMING: Thiz program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the mawimum extent possible under law.

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

http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
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1.3: Connecting Your PC To The Controller

Note: Below sections are for the 1-8417/8817/8437/8837 controller only, please refer to the respective
“Getting Started” Manual which delivered with the controller for connecting PC to the 1-7188EG/XG,
UPAC-7186EG, iPAC-8447/8847 or W-8xx7 controller.

1.3.1: Setting The NET-ID Addresses For The 1-8xx7 Controller System
For the 1-8xx7 controller to properly operate, it must first be addressed correctly.

\~
!

E
Q%E
NET N

g

Default setting > NET-ID=1

NET-1D=00

NET-ID=01 |ON

NET-1D=02 ON

NET-ID=03 |ON |ON

NET-1D=04 ON

NET-ID=FF |ON |ON |ON |[ON |ON |ON |ON |ON

ON

e

NET-1D=0x02

g

Default setting - NET-1D=01

For ISaGRAF workbench , it can only recognize NET-ID from
01 to FF (1~255).

The NET-ID of every Main Control Unit in the same network
must be unique (different from each other).

ON

Ely

NET-1D=0x04
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1.3.2: Downloading & Communicating Via Modbus With The 1-8xx7

The 1-8xx7 controller provides two COM ports standard for downloading the ISSGRAF program and
debugging your application. The COM1 port is an RS-232 port and the COM2 port is an RS-485 port for
the 1-8417/8817 controller system, and the 1-8437/8837 features an Ethernet port connection instead of a
second COM port.

Both of the COM1 and COM2 ports of the 1-8417/8817 controllers support the Modbus communications
protocol. For 1-8437/8837 and iPAC-8447/8847 controllers, COM1 support Modbus protocol while
COM2 is an ethernet port support Modbus TCP/IP protocol. There are an abundant number of Human
Machine Interface (HMI) and Man Machine Interface (MMI) software programs and additional
hardware devices that support the Modbus or/and Modbus TCP/IP communications protocols. All of
these programs and devices can access data from the 1-8xx7 controller system through the two COM
ports using the Modbus / Modbus TCP/IP protocol.

1.3.3: Connecting Your PC To The I-8xx7 COM1 Port

When you receive your I-8xx7 controller system, there is one (1) RS-232 communications cable
provided with the system. The cable is used to connect your PC to the 1-8xx7 controller or to an 1-7520
RS-232/RS-485 converter that can be purchased from ICP DAS.

O \[soxmsx | [ )|

©

e

POWER SUPPLY }

+10V~30VDC °

—= | Defalt 192008 N,
° CA0915 SN,
HOST COMPUTER

The communication parameters for the I-8xx7 COM1 port defaultly be set to 19200-baud rate, 8 data bits,
no stop bits, and one parity bit (*19200, 8, N, 1").
Normal RS-232 Pin Wiring Assignments

PC I-8ax7
9-Pin D-Sub COM1
RXD 2 TXD 2
TED 3 RED 3
GHD 5 GMD 5

For the ISaGRAF Workbench RS-232 communications to operate properly, only the RXD, TXD, and
the GND signals are used. If your PC is running a hardware device or software program that uses the
CTS and DSR signals, you will need to wire the RTS-CTS and DTR-DSR signals together as shown
below.
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PC I-8xx7
9-Pin D-Zub COM
EXD 2 THD 2
THD 3 XD 3
GMD 5 GHD 5

DTE 4

DER &

ET=7

CTs 8

1.3.4: Connecting Your PC To The I-8xx7 COM2 Port

If your PC is connecting to an 1-8417/8817's COM2 port (RS-485), the maximum distance between the
I-7520 (the RS-232/RS-485 converter) and an 1-8xx7 controller is up to 1,200 meters (4,000 feet). The
distance between the two is dependent on the baud rate; the rule to follow is the lower you set the baud
rate, the longer the distance can be.

B8BEEBEB (M=l =l e

o

B41X/881X [ osaceos } [ A ] [ Fonses /

GND
HOST COMPUTER POWER SUPPLY
+10V~+30VDC

()
[—

e | @D |
0
oojefe/ele
o0
aosﬂ

©

COM2
Default 19200,8,N,1

GND
V+

CA0915

N~

DATA-
DATA+

-
-
-
*
-
-

1.3.5: Connecting One PC To Several 1-8417/8817 Controllers

An additional feature of using the COM2 port of the 1-8417/8817 is that you can configure an RS-485
network from one PC to link to numerous 1-8417/8817 controllers. The PC can download ISaGRAF
applications to each 1-8417/8817 controller system on the RS-485 network. The maximum number of
1-8417/8817 controllers that can be networked via the RS-485 network is 255 (Not recommended to use
SO many).

To create an RS-485 network you must first insure that each 1-8417/8817 controller has a unique
NET-ID address, and each of the controllers link the "DATA+" to the "DATA+" signal, and the
"DATA-" to the "DATA-" signals.

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 1-10



Lastly, you must plug ONE of the 1-8417/8817's JP-1 and JP-2 on the power board to position 1 to 2,
(resistance applied to the network). The other 1-8417/8817's JP-1 and JP-2 plugs should be left at the
default setting of connecting 2 to 3 (no resistance).

RS232/485 Conveter
i7520

COM2, RS485 Network

I-8x17 I-8x17 1-8x17 1-8x17

NET-ID =1 NET-ID =n

§S|CI|E“I tTIT"1|31| Aluminum cooler

It is recommended to add two terminal resistors (try 22002, then 1100, and then 330Q2) on
the nearest 1-8417/8817 and farest 1-8417/8817 for long distance RS485 network.

1.3.6: Changing The COM1 and COM2 and COM3 Modbus RTU Slave port’s
Baud Rate Setting

Modbus slave port’s default setting:
1-8417 / 1-8817: COM1 port(RS-232,19200 ) and COM2 port(RS-485,19200)
1-8437 / 1-8837 & i-8437-80/8837-80: COM1 port(RS-232,19200)

The baud rate can be set between 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
bps(bit per second).
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To change the baud rate setting on the COM1 & 1-8417/8817 ’s COM2 port, first power off the
controller. Then press in and hold in the first two buttons on the front panel of the controller and
then power back up the controller system as shown below.

The first read out to appear is the “SEL 0” or "SEL 1"
(“SEL 0” is to set COM1’s baud rate, while “SEL 1” is to set 1-8417/8817’s COM2 or 1-8437 / 8837
‘s COM3 Modbus RTU Slave baud rate).

S | E L 1

(Up) (Dn) (Ok) (Cancel)

Press the “Up” or “Dn” to change selection, then press the "OK" button (third button on the panel),
and the "BAU x" setting will appear.

B | A U 4

(Up) (Dn) (Ok) (Cancel)

You can now change the baud rate setting by pressing the "UP" or "Down" button to the desired
baud rate setting.

The settings for the COM1/COM2 /COM3 baud rate are as follows:

(0)1200, (1) 2400, (2) 4800, (3) 9600, (4) 19200, (5) 38400, (6) 57600, (7) 115200, (8) 300 (9) 600.
The setting (-) None-Modbus slave port is only for the COM3'!

Press “OK” to save the selected setting. And then press some “Cancel” to exit the hardware setting.

IMPORTANT NOTICE:

The 1ISaGRAF workbench’s default setting for PC’s COM1 & COM2 is 19200, 8, N, 1. If you have
changed the 1-8417/8817/8437/8837 COM1/COM2’s baud rate to other value, You should change
your 1ISaGRAF Workbench’s COMM to the same setting before they can link to each other. (Please
refer to Section 2.5)
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- ISR AF - ELAMPLE] - Programs =10l =|

File Iake Prl:uject Tool: Debug Ophons Help

EIEgII'I - ST'l Handle IMIT variakle
Er PC-PLC link parameters ll L"-'k sEtup
B —
_" Target Slave Nurber: [1 | | oK I
Communication part: COm1 j Cancel |
Cantral Setup
Time out [zeconds):
Retries

1.3.7: Deleting An ISaGRAF Project From The 1-8xx7 Controller

There may be occasions when you will need to delete the ISSGRAF project from the controller system.
To begin this, you follow the same control start up routine as changing the baud rate. You first press in
and hold in the first two buttons on the front panel of the controller and then power back up the

1-8417/8817/8437/8837 controller to gain the ability to change the parameters.

When the first display appear, press the "Up" or "Down" button until "SEL 2" (Select 2) appears in the
LED readout.

s |:E | L 2
AP R
T Din DE. Cancel

Press the "Up" or "Down" buttons until "dEL" appears in the LED read out.

d [E | L ¥
P
T Dn DE. Cancel
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Press the "Up™ or "Down" buttons until "y" appears in the LED readout then press the "OK" button. This
will delete the currently installed 1ISaGRAF project from the controller system. After that press some
“Cancel” to exit the hardware setting.

1.3.8: Connecting Your PC To The 1-8437/8837 Ethernet Port

Note: If the controller is W-8x47/8x46. There are two Ethernet ports built in the W-8x47/8x46
controllers. Please connect your PC to W-8x47/8x46’s “LANL1” port. And please using “NS-205" or
“NS-208” Ethernet switch.

The 1-8437 and 1-8837 controller systems feature a built in Ethernet port. The COM2 port is replaced
from an RS-485 to Ethernet.

Eggg@ i I ] { - ‘ i 522::::/

o o o o

POWER SUPPLY

+10V~30VDC To Ethernet Router

A ep|ezde [

8X3X : Ethernet 10M

— y, \ 8X4X : Ethernet 10M / 100M

8X3X : Ethernet 10M

8X4X : Ethernet 10M / 100M

HOST COMPUTER iﬁ

Before you can download an 1ISaGRAF application to the 1-8437/8837 controller system using the
Ethernet port, you must first setup the Ethernet port to properly communicate with the host PC.

On the 1-8437/8837, iPAC-8447/8847, Set IP, Mask and Gateway address:
Refer to Appendix B or CD_ROM:\NAPDOS\ISaGRAF\8000\driver\setip.txt

On your PC:

First open an 1ISaGRAF project and select a program you wish to communicate between your PC and the
1-8437/8837 controller system. Next, select the "Link Setup™ button on the project screen as shown
below.

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 1-14



- -I19aGRAF - TEST - Programs i -0 =|

File Make Project Tools Debug Options  Help

B HSD DD 0| X

Begin: Simple Test Program

|Elegin: Test (Ladder Disgram)

A "PC-PLC Link Parameters" dialog box will appear as shown below. From here select the "Ethernet"
communications option and click on the "Setup" button.

PC-PLC link parameters x|
Target Slave Humber: 1 | | 1].4 I
Communication port: ETHERMET j Cancel |

COM1

Control COM2 Setup |
COM3

Time out [zeconds): COMA

Retries:

Once you have clicked on the "Setup" button, an "Ethernet Link Parameters" dialog box will appear. Set
the "Port Number" to "502" and enter in the Internet address (IP) of the 1-8437/8837 controller.

ETHERNET link parameters x|

Internet address: |192-153-1-1| | | 1] 4 L\\\J

Port number: |5|]2 | Cancel |

The Workbench uses the WINSOCK_DLL
library for TCP-IP communications. Ensure
that this file iz correctly installed on the
hard disk._

Once you have entered the appropriate information, click on the "OK" button, and now you have
configured your PC to communicate with the 1-8437/8837 through the Ethernet port.
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1.3.9: Multi-Clients Connection to The 1-8437/8837 Ethernet Port

Each 1-8437 / 8837 & i-8437-80 / 8837-80 has an IP address and with a fixed Ethernet port No. 502. Up
to 4 PCs can link to one 1-8437 / 8837 throughout Ethernet (Modbus TCP/IP protocol). Two other PC or
HMI can link to COM1: RS232 port or COM3:RS-232/485 ( refer to 1.3.6 ) by Modbus slave protocol in
the 1-8437/8837 & i-8437-80 / 8837-80. Therefore the maximum number of clients can be linked is 6.

PC/HMI PC/HMI PC/HMI PC/HMI

Modbus TCP/IP

= e - (i

| I
[ r——
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1.4: Controller to Controller Data Exchange: Fbus

If your controllers have Ethernet port, you may use one another way — Ebus (please refer to section 7.5)
Connect all COM3's Pin 1 together and Pin 9 together and then one of these 1-8xx7 controllers should set
its JP1 and JP2 of the power board to position "1 to 2" (refer to section 1.3.5). The maximum
distance for the Fbus data exchange network is 1200 meters (4,000 feet) depending on the
communication baud rate. The distance between the PC and the 1-8xx7 controller system is dependent
on the baud rate; the rule to follow is the lower you set the baud rate, the longer the distance can be.

Pin 1
Pin 9

Pin 1
Pin 9

Pin 1
Pin 9

Pin 1
Pin 9
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1.5: Linking I-7000 and 1-87K Modules For Remote 1/0O

The 1-8xx7 controller system can use one of its COM3 or COM4 ports, wile COM2 or COM3 for
I-7188EG/XG, to link to ICP DAS's "I-7000" and “1-87K” series of remote 1/O modules. This
configuration can be very useful in applications that require distributed remote 1/0O throughout the
system. (RU-87P4 / RU-87PN is better than i-87K4/5/8/9. Please visit below web site
http://www.icpdas.com/products/io_expansion_unit/ru-87p/ru-87p4.htm)

COM3 Pinl ——— DATA+ —— DATA+ —— DATA+
RS485 Pn9 — DATA- — DATA- — DATA-

7000 modules 1-87K modules

Addr: 2 Addr:3,4,5,6

If you choose to utilize the COM4 port, connect the COM4 port to the 1-7520's RS-232 port, and also
connect the "DATA+" to the "DATA+" signal, and the "DATA-" to the "DATA-" signal as shown
below.

COM4 Pin2 — Pin2 . . o
RS232 Pin3 — pin3 DATA+ — DATA+ —DATA+ DATA+

Pin 5 pins DATA- — DATA- _DATA- — DATA-

1-87K modules

Addr:3,4,5,6
Addr: 1 Addr: 2

You can link up to 64 1-7000 or 1-87K series remote modules to one I-8xx7 controller system. You must
remember to set each 1-7000 and 1-87K remote module must have a unique address, and be set to the
same baud rate as the 1-8xx7 controller system.

For more information regarding setting up and programming an 1-7000 / I-87K remote module, please
refer to Chapter 6 - "Linking To 1-7000 and 1-87K Modules".
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1.6: Creating A Modbus Link With The I-8xx7 Controller

The 1-8xx7 controller system can be a Modbus "Slave™ and/or a Modbus "Master" controller depending
on the application. Through this method you can use the COM1 and COM2 ports of the I-8xx7
controller system to link to a PC or other HMI products. In this type of configuration, the 1-8xx7
controller system becomes a Modbus slave controller system. For more information about setting up and
programming for Modbus slave, please refer to Chapter 4 — “Linking The 1-8xx7 To An HMI Program”.

If COM3 or COM4 is used to link to other devices that support the Modbus protocol, the 1-8xx7
controller system will be the Modbus master controller. For more information about setting up and
programming for Modbus master, please refer to Chapter 8 - "Linking To A Modbus RTU Or Other
Devices".

If the COM3:RS485 port is used for Modbus master, one 1-8xx7 can connect to many other devices.
Each device on the link must have a unique NET ID (1 ~ 255) address, and communicate at same baud
rate settings.

COM3 Pinl RS485+ RS485+
RS485 Pin9 RS485- RS485-

Other PLCs Other devices support
support Modbus | Modbus
NETID:1 NETID:2

If COM4 is used, you can only link one I-8xx7 to one other Modbus device.

RXD 2 TXD
COM4  1xp3 RXD
RS232° GND 5 GND
RTS —
cTs |
DTR ——

L

Other devices support
Modbus

NETID:1
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If the COMA4 port of the 1-8xx7 controller system is used to connect to one 1-7520 remote device, then the
I-8xx7 controller can network to numerous Modbus devices.

Pin2 —Pin2
COM4 pin3 pin3 DATA+ —RS485+ ——— RS485+
RS232 piy g pin5 DATA- —RS485 — RS485-
1-7520
Other PLCs -
L/ support Modbus [N Other devices
support Modbus

NETID:1 NETID: 2
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1.7: Linking To An HMI Interface Device

The COM1 (RS-232) & COM2 (RS-485) ports of the 1-8417/8817 and COM1 (RS-232) & COM3
(RS-232/485, section 1.3.6) ports of the 1-8437/8837 & i-8437-80 / 8837-80 controller can be used to
interface with additional Man Machine Interface (MMI) devices such as touch screen displays. ICP

DAS provides a full line of touch screen displays, such as the "Touch" series screens. The models in the

product line include the Touch 506L/506T and Touch 510T HMI products.

If you are using any of the “Touch” series of MMI devices to connect to an 1-8xx7 controller, you can
only interface the devices to the COML1 port on the 1-8xx7 controller.

Cable wiring
RS232 COoM1
TXD 2
TXD2 ———
RXD 3
RXD 3 oD 2
GND 5
CTS 7 —
RTS8 _ |
E—— ! = = = e = e )
506L/506T RS232 ‘
510T 5t
B Il
o= o A
COM1

For more information regarding interfacing the Touch series of HMI devices to the I-8xx7 controller
system, please refer to Chapter 4- "Linking The 1-8xx7 To HMI Devices".
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1.8: Using N-Port COM

There are some N-Port COM boards that can be used to extend communication ability of the 1-8xx7
controller. The model No. available are as below.

1-8112:2-channel RS232 Module
1-8114:4-channel RS232 Module
1-8142:2-channel RS422/485 Module
1-8144:4-channel RS422/485 Module

Note:

These N-Port COM boards can only be plugged into slot 0 to slot 3. It doesn’t support slot 4 to slot 7.
That means user can use only Com5 to Com20 of N-Port COM boards.

Some functions can be used to read/write these COM ports. Please refer to Appendix A.4 for
“COMOPEN”, “COMOPEN2”, “COMCLOSE” , “COMREADY” , “COMARY_R” , “COMARY_W",
“COMREAD” , “COMSTR_W”, “COMWRITE” and “COMCLEAR”.

Pin assignment:

11

i Jg
TuD1+D01+ 3 [CO 4 i
Tu D140 3 [5R z
RO 1+ 4 R1% 4 3
Rl 5 4
RTS1+ B THD 4 5
RTS1- H FXO 4 B
CT1t g 7
CT:1 g CTs 4 ]
10 OTR 4 ]
A Rl 4 0
= F5-Hea/R 5455 I
= S11Z and 8114

KEAKKEAKKAAKXKAARKAARXKAAIAKAIAIAKXAAAAEIAAAEAAAEAAAAALAAAAAAAIAAAAALAIAAAIAAAIAAAIAAAIAAAAAAIrAAhrhhihiiikix

1. To use Wincon-8xx7 ‘s expansion COM5 to COM14, please refer to Appendix E of its “Getting
started Manual” delivered with the Wincon-8xx7 product. Or
W-8xx7 CD-ROM:\napdos\isagraf\wincon\english_manu\ “getting_started w8337.pdf”

2. Touse I-7188EG / 7188XG ‘s expansion COM3 to COMS, please purchase one X-5xx board and then
plug it inside the I-7188EG/XG. http://www.icpdas.com/products/PAC/i-o_expansion/x_list.htm

KEKIKKEAKKAEAAKAAKXKAIAALAIARAAIIAKXAAKAAIAAIAIAAAAAIAAAAAAAAALAAAAAALAIAAAIAAAIAAAIAAAIAAAAAArrAhEhhhihiiiix
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1.9: Using more Modbus RTU Slave ports

W-8337/8737, W-8347/8747 can support max. 5 communication ports as Modbus RTU Slave ports.
Please refer Appendix G, E and A.2 of its “Getting Started Manual” or
W-8xx7 CD-ROM: \napdos\isagraf\wincon\english_manu\

I-7188EG/XG can support max. 2 communication ports as Modbus RTU Slave ports. Please refer
Chapter 3.7 and 3.6 of its “Getting Started Manual” or
1-8000 CD-ROM: \napdos\isagraf\7188eg\chinese_manu\

1-8437-80 / 8837-80 can support max. 2 communication port as Modbus RTU Slave ports. Please refer
Chapter 3.5 and 3.10 of its “Getting Started Manual” or
1-8000 CD-ROM: \napdos\isagraf\8000\chinese_manu\

You may also download manuals at
http://www.icpdas.com/products/PAC/i-8000/getting started manual.htm
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Chapter 2. Getting Started

For more extensive information regarding all of the capabilities of the ISSGRAF programming system,
please refer to Appendix E: “Language Reference” of this manual or the “ISaGRAF USER’S
GUIDE” manual which can be found from the CD_ROM of the ISaGRAF workbench. Its file name is
either “ISaGRAF.pdf” or “1SaGRAF.doc”.

This manual provides some program examples and its description, please refer to Chapter 11.
NOTE:

The 1-8xx7 abbreviation is for the 1-8417, 1-8437, 1-8817 and 1-8837 controllers, while W-8xx7 is the
abbreviation for the Wincon-8037/8337/8737 and Wincon-8047/8347/8747 controller.

2.1: A Simple Ladder Logic (LD) Program

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 1ISaGRAF controller
system.

We will create one another Structured Text (hence forth referred as “ST”) program to indicate the first
PLC scan cycle. That means in this example 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 “simpleLD”. The name of the LD program of this example project is
“LD1” and “end_init” is the name of the ST program .

Project name
“simpleLD”

==L [RaGRA S - BEIMPLELD - Programs
File Make Po Tool: Debug Ophons Help

B HSD DEM | HXie mf Ras|
Blegin: / LD1 a delyo program
Enct: end_init/=et 1at scan cycle finished

|Elegin: LD (Ladder Diagram)

Variables Used In The Example LD Program:
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Name Type Attribute |Description

INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1* scan cycle

M3 Boolean |Internal |Indicate a pulse is generated or not.

OouT01 Boolean |Output  |Output 1

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 “LD1” Outline:

IMIT TOF BLIMK ouUTM
N Q RUM @

ouToz2

T#1 554 ET ETK T

CYCLE

ouTo3

BLINK 3
———RUN @ T

T# sy CLE

fl3
>

+

F——en eno

pulse_Moqind qHlse_Ma

11nd VALIL0LED is only for I-8xx7 &
RIS | I-7188EGD/XGD. W-8xx7
——RUN_G_ ! doesn’t support this block.
FALSEqQFSH_
T#0sqCLEk_
pulse_Moya |

ST program “end_init” Outline:

INIT := FALSE ;
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Process Operation Actions:

Ladder Logic Program “LD1” :

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

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

Plus integer variable “pulse_No” by 1 every time when “M3” pulse is generated.

Display the value of “pulse_No” to the 7-Seg leds of the 1-8xx7 or 1-7188EG/XG controller.

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

Description of block and some basic LD item:
TOF:To turn off a boolean however delay a time of “PT”.
“IN” isa boolean parameter, if falling from TRUE to FALSE. The timer ticks from 0 to “PT”
“PT” is a timer parameter, it defines the delay time of output.
“Q” is the boolean output of this block. It will be turned OFF when “PT” is reached.
“ET” is the timer output of this block. (We don’t use it in this example)

i L L

TOF

|

=

i
I

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

BLINK RUN—! i l—
—{RUN af : ' E
o i

CYCLE

VALI10LED: Display a interger value to the 7-Seg leds of the controller.

Only for 1-8xx7, I-7188EGD & 1-7188XGD. Jron M L
“RUN_" is a boolean parameter. TRUE to display.
“FSH_" is a boolean parameter. TRUE to blink the display. —|FEH-
“CLK_” is a timer parameter. It defines the blinking period. 4 o
“VA_|_"is the integer to display. -
s |
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“N” coil : Coil with N type means it will be set to a pulse TRUE when the left status is just falling

from TRUE to FALSE.
Left status _| Y—l—‘l’—

N coil | | |

—(N

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

—

2.1.1: Programming LD

Starting & Running The ISaGRAF Workbench Program

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

ISaGRAF 3.4 J & EBook
=] Jasc Software » B2 Diagnosis
Logitech MousetWare L4 ﬁ Libraries
Macromedia Dreamweaver 4 4 L} Projects

Macromedia Extension Manager 4 @ Read Me k
== Master Converker 4 D Repart
== Matrikon OPC

MCSD Training

ETMETIETMETET &

Bl

Microangelo

HINETRET

Micracim

Windows Lpdate
@ = Micro-IDE

. 'ﬁ Microsaft \MET Framework SDE
Programs
i Microsoft Developer Network
Dacuments 3 Microsoft OFfice Tacls
Microsoft Press

I@ Settings E Microsaft Wisual Studio 6.0
; @ cearch y U= Microsoft web Publishing
Morpheus
@ Help = MSDN HelpDesk Sample
MetZero Internet

§ i Mew Visio Drawing
uC Do, ., .

Marbon Antivirus Corporate Edition

i start |J F‘_;;| ﬁ (3 E NT Zervice Toolkit

* v v v v w v ¥ w ¥ v v w w v wv w v
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2.1.1.1: Creating An ISaGRAF User's Group

Click on the "Select Project Group", and then click on "New Group", then type in the name for the new

user's group you wish to create, and last click on "OK".

i:-i,:ﬁISaGRAF - Project Managemenkt = |E||ﬂ
File Edit Project Tools Options Help
RO DED WE| 00 G g
- ; : : " =
blinkseq same implementation with varf o oo =
bottlef Flatee Chiart: Simulation of bottle Broduction
demo demo with Quick LD programiming
runstop First Project From hianual —
zimple Ladder Program
rfarray demonstatres array management functions
mn rfbars demonstrates graphic bra graphs
rfbool demonstrates SFC boolean actions
rfchart Florer Chiart: Sample application ;I
Reference I TR Project groups 2 x|
Author L ICP DAS-
Date of creation : 10§27} |Defaut isawviniapl Select |
Version number 1 -15 Sl =R ]
Description  : Simple
New project group ) | k
Close |
n 0K
Name: DemoFPgm
Gororon> = |

Location: [C:\SAWIN |

Cancel I

Sub-dir.: |DemoPgm | Browse |
Path: £ c:\isawiniDemoPom > %\]

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.

E:__E.%ISEERHF-PI‘DjEEt Management Al =10 x|
File Edit Project Tools Options Help
pE (B0 & 00 = Boemrm | P |

demo 11 mer conteal; TR, TOM, TOF (QLDY =
demo_LZrE3E New Broleet | reset timer: TSTART, TSTOP (ST + GLD)

demo_03 RAY system date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTM:
demo_04 Calculate empty oyole time: TR, +, 1 (2L

demo_05  FEr——— i x|
mm demo_06

Name:[SimpleLD ) |

Reference i

Author :IcP [ 10 configuration:

Date.ﬂf Creatio |[mne] j|

Version Numhbe

LZ.%ISaERAF - Project Management T = |I:I|5|

File | Edit Project Tools Options Help

Set comment fext k h ‘ i I = | % DemoFom | ‘Q |

;':'gtgle sERAiaLD artral: TP, TOM, TOF (@LDY j
ar

E|W

=

Hg

= B
—

Mave up in list tlop and reset timer: TSTART, TSTOP (ST + QLD)
Maove down in lisk stemn date & time: SYSDAT_R, SYSDAT_ W, SYSTIM_R, SYSTIM,

GL
PO TR TS ~ = S B F- Vi -8

[l dEmMoO_04 [IE -
BEE dEITIl:I_I]E Bl Project comment texk o ﬂ

gm demo_0b i

Project: simpleld

Reference i sim =
Author . Eumment:(]h Simple LD F‘ruglanD |
e e e

Date of creation : 12

Yersion number ;1
Description | 0K l}] Cancel |

You will now see the name of the new project in the "Project Management" window. Double click on

the name of the new project to open the new project.
3 ISaGRAF - Project Management L B ] 4|

File Edit Project Tools Options  Help

BE DES BE| 8 =|Bomem | P

demo_01 Timer cortral: TP, TOM, TOF (@LD0 =
%{j A Simple LD Program @

dt:ml]_l] Start, stop and reset timer, TSTART, TSTOP (ST + QLD

demo_03 RAMY system date & time: S¥S0DAT_R, SYSDAT_ W, SYSTIM_F, SYSTIM,
demo_04 Caloulate smpty cycle time: TP, +, 1 (GELD)

demo_05 Blinking output, TP, BLINK (2000

demo_06 Change output mode: 1 (SFC) -l
Reference : simplelLD -
Author J

Date of creation : 12/15/2001
Version number :1-15aGRAF 3.41
Description : =
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2.1.1.3: Declaring The 1ISaGRAF Project Variables
Before you can start creating an ISSGRAF program, you must first declare the variables that will be used
in the 1ISaGRAF program. To begin this process, first click on the "Dictionary" icon and then click on the
"Boolean” tab to declare the Boolean variables that will be used in our example program.

- 15aGRAF - SIMPLELD - Programs —lo/x|

File Make Project Tools Debug Options Help

B HPN DEM 2 Xie mB REYE
Dictionary

%, 15aGRAF - SIMPLELD - Global booleans o [w] |

File Edit Tools ©ptions Help

@ Oo0@|exEd| &)

I

ki

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

File Edt Tools Qptions  Help
| | @& 00@ =xB 4

IntegerzReals | Timers | Messages | FB inztances | Defined wwords |
Commenrit

+++ |

ame: ||N|T Nrk Address: | |

|Flag to indicate first scan cycle or not / |

— ﬁlﬁﬁ/ |

Store %
* |nternal Falze: | | \
£ Input LCancel |
True: | |

" Dutput _— B Mext |
" Constant < [V izet to true at init

N Previous |
\/ —_—

Extended |

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.

LAF - SIMPLELD - (3lobal hoal
File Edit Tools thi;:uns Help

| alol‘eh—ulg X8 |

Booleans ]Integers.ﬁ R Messages | FE |n3tan|:es | Defined words |

MIT (* Flag to indicate first scan cycle or not *)
0000 [internal] (falzetrue) [=TREUE]

e ——

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

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

File Edit Toolz Optionz Help
| @& 00 @|—x<md|<al

Booleans ]Imegersﬁeals | Timers | hMessages | FB inztances | Defined words |
Mame Attrik. Acidr. Cammerit

[irternal] 0000 Flag to indicate first scan cyele or not
[irternal] 0000

M3 pulze

|-

. [BaGREAF - SIMPLELD - (3lobal booleans

File Edit Toolz Optionz: Help

| &0 e cx<md| Wa|

Boolzans ]Imegers.ﬁeals | Timers | Messages | FB inztances | Defi=ad

Matne Adtrib. e Commerit Quitk declaration

[irternal] 0000
[irternal] 0000

Flag to indicate first scan cyele or not
M3 pulze

.. Cancel
ks
—_—
— Symbol:
Name: |UUT | # | |
\/
— Attributes:
" Internal
" Constant
— Other:
I” |[Hetan
Format: Clnteger, ¢ Real
User’s Manual Of ISSGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS

There are three outputs used in this example program named "OUTO01, OUTO02, 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.

. [BaGREAF - SIMPLELD - (Glabal booleans
File Edit Toolz Optionz Help

| | & 0@ | —x<md|«al
Booleans ]Irﬂegers.ﬁeal imars | Messages | FB instances | Defined words |

Mame Acdddr, Commert
INIT [irternal] 0000 Flag to indicate first scan cyele or not -
M3 [irternal] 0000 W3 pulze

[output] ]|
ouToZ [outpLt] a0
ouTo3 [outpLt] a0

.
LT

0000 [output] (false true)

To declare the timer (T1) variable used in this example program, click on the "Timers" tab in the setup
screen. Double click on the colored area and enter the Name as "T1", set the "Attributes" to "Internal”,
the "Initial Value" to "T#1s", then click on the "Store" button.

%y [Ja0RAF - BIMPLELD - Global imers
Fil= Edit Tool: Optons Help

| | @ (O @e | —=<mEm 4| <Xa|
i s‘tances|Defined Wu:nrds|

Booleans | IntegersReals  Timek ]Messa ez | FB
= n il :

MHame: |T1 ) | MHetwork Address: | |

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

Hext |

i Internal
" Constant

% [TaGRAF - SIMPLELD - Global timers

File Edit Toolz Option: Help Previous |

| | @ o@@|<=<m 4

Booleans | Integers/Reals  Timers ]Mes
ru I e i1

R | Extended |

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

%y [ZadRAF - BIMPLELD - (Flobal inte;

File Edit Tool: Optons: Help

B oO0e cxB 4

Booleans  IntegersReg
Mame

L& |

Mame: @ | Metwork Address: | |

e
Comment: | |

Unit: Conversion: none -
| | [ tnone) =

Store
| [standard] LI'
LCancel

/\\ Hext |
Initial value@/) | -
™ Retain Previous |

File dit Tool: Ophon: Help J
| | & @ | ~—=<Bd|<a|

Booleans IntegersReals ] ers | Messanes | FB instances | Defined words

& Internal
" Input
" Dutput

" Real

" Constant

pulse_Mo
0000 [internal integer]

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

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

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

required.
- ISaGRAF -SIMPLELD -Programs 1ol

File Make Project Tools Debug Oplions  Help

B HSX DEMD HXis m$} 2%
5
. lgff:reatenew Program

Newprogram x|
Name: (101 D= "

Comment: |Example LT;'I -I"mglam i__"c'ﬁ"“l L-\
Language: | Quick LD : Ladder Diagram H
[]

I

Style: | Begin: Main program

1] & ‘E I Cancel |

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

= . -I5aGRAF - SIMPLELD - Programs § Iy ] |

File Make Project Tools Debug  Oplions  Help

B HSI DED | HXie oK 2D |

Biegin: [y Example LD Program

|Elegin: LE1 (Ladder Diagram)

2.1.1.5: Editing The Example "LD1" Program

When you double click on the "LD1" name the "Quick LD Program" window will appear. To start
programming our LD program, click on "Edit" from the main menu bar, then click on "Insert Rung" as
shown below. “Insert Rung” means to insert a basic LD rung just above the current position.
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Zi# 15aGRAF - SIMPLELD:LD1 - Quick LD Program o ] B4

File | Edit Tools Options Help

Linda iz K e|aasiE &l

F2d Cut N N =

Copy Chrl+C =
. Paste el j

Faste special

Delete Del

Set symbaolftext lg Enter

hange coil/contact type Space

Find

Replace

Find makching name ale+Fz =
LI_ Find matching coil Alk-+FS _'I—I

poz=  Copy drawing (metafile)

Or, you may just simply click on the *"F2 (Contact On The Left)” icon, and the following will appear
within the Quick LD Program window.
5i# 15aGRAF - SIMPLELD:LD1 - Quick LD Program 1ol x|
File Edit Tools Options Help
D@ XA HR B B A= al

F2: 40 F3:9HE Fé: G | FE:H | Fe&:{HE F7:3H3 Fa: 150 | Fi:—% tFa:E |

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

Ei# [SaGRAF - BIMPLELD:LD] - Quick LD P

File Edit Tool: Ophions Help
BE XA HS <xBd Bt Qa=i &

F2: 9B F2:HE Fab: Tl | FE:4H | F:{HE F?: 40 Fe: gl | F8: —& fFa.0m |

" 7
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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.

Eig [SaGRAF - BIMPLELD:LD] - Quick LD P

File Edit Tool: Option: Help
RE X HS «<Bd bt aasi gl

F2:4BE F3iHE Fa: G | FE:-{H | Fé:fHE F7: 96| Fa: 150 | F8:—% tFd |

"

|p|:us=3,1 |

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

EiE [SaGEAF - SIMPLELD:LD - Quick LD Program

File Edit Took Options Help
b@ X2 HE xBd Balaasi &

F2:3HE F34HE Fd: Gl | Fsz-(wi | FE: {HE F7 63 Fa: ol | F8: —3% tF3:m |

= Coi

|pu:us=8,1 |

Then the window will look like below.

FiE [aGEAF - SIMPLELD LD - Quick LD Program

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

F2dEl PRk oGl | FS0n | FeE P70 PR Gl | Fa— 9.3 |

i j

pas=83
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Double click anywhere inside of the second block and the "Function Block™ assignment window appears.
Select the "BLINK" type function block are using in our example program. To learn how the "BLINK"
function operates you can click on the "Info™ button for a detailed explanation of its functionality.

LF - SIMPLELD:LDI - Quick LD Program

File Edit Toolz Ophtons Help
D@ X2 B <BL b0 aasiE g

F2: 4B i 9HE Fd: G | FE: (1 | Fe: {HE F7: 360 F3: 15 | F3: =% fFg.om |

) :l

AR MR read long from array of FExx? - ok
RS VIR werite long to array of -8 —
AR W R read short from array of [-SxxT

AR W werite short o array of |-8xx7 _I LCancel
A get ascii code

=N arc-zing Info
AT AN arc-tangert

ANVERAGE running average

EIIT WD tranzfer 16 bit to 1 word

blirking =igral

B0 convert to boolean
CAT concat messages
CESAMPLE  C function block sample
CF=AMPLE

CHAR get character

ChiP camparator

COMARY_R werite byte to COMS of 1-5xx7
COMARY W werite byte to COMSM of 1-5xx7
COMAY MY werite integers 1o COM of 1-8xx7 &

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

Ei# [RaGRAF - BIMPLELDCLDI - Quick LD P

File Edit Toolz Optioms Help
P& Xeld He | x«xBd o Qa=E

F2 3 P304 P& gl | FEOw | Fe.0i PR PRl | Fa» waa@ |

!
BLINL
— RUN Q@ Lk |
CYCLE

pos=31

i
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Now we are going to assign the associated variable & constant to each item. Double click on the first

contact, a “Select variable” screen appeared. First select the “Scope” to “(Global)” and the proper type to
“Boolean”. Then double click on “INIT” or you may use the keyboard to type “INIT”.

EiE [SadRAF - SIMPLELD:LD] - Quick LD Program

File Edit Tocls Options Help
Pa Yol @® <l B aaa:

F2: 9B F2:9HE F4: Gl | FE:-{H | FE:{HE F7: I F8: Il | F9:—% tF 3w |

= :l
TOF BILIMK

Ir Q RUMN G €2

PT ET CYCLE

—
T

Helect vanable

=l
EEE— GWN[EIohaI] = Boolean =]
3\ Hoolea -
INIT / \ Integer/Real \ —
Flag to indicate first scan cycle ur\nut Timer |
Message
Flag to indicate hirst zcan cycle or not Program
[T M3 pulse C Function =~
ouTol
ouTo2
ouTon3

EiE [2aGRAF - SIMPLELDLD] - Quick LD P
File Edit Tool: Option: Help

DS YDA HS =<BL (B Qa=i &

F2: 9B F2:9HE F4: Gl | FE:-{H | FE:{HE F7: I F8: Il | F9:—% tF 3w |

o -
TOF BLIFE
I o] RUMN

o3
ET ET CrCLE i:z —
— =

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

|pus=1 B |

Ei# [3aGRAF - SIMPLELD:LD - Quick LD Frogram

File Edit Tool: Opton: Help

& XA HS | «<Bd| b qasi g
F2:dBE F3:9H4F Fd: G | FS: {H | Fe:{HE FR:aid Fa g0 ‘ Fo: — fFa:a |
"7 :’
IMIT TOF BLIMNE ouTm
[ . I Q FuM @ L2 i
ouToz
FT ET CYCLE

QuToa

L b—

=l
pos=83 |
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Now move your cursor to the left of the parameter “PT” of the “TOF” block. Double click on it, type
“T#15s” (it means 15 second), then press “OK”.

EiE [RaGRAF - BSIMPLELT:LD] - Quick LD Program
File Edit Tools Ophons Help
Da Y2 He  <Bd e aasi gl
F2: JEE F3:9HE Fd: G | FE: {1 | FE: {HE F?: 93 F&: Il | F9: —% tFoaE |
¢ —
IMIT TOF BLIMK QUTOM
I 11 ™ Q2 RLIM =] |
QLUTOZ
CyelE —
QLUITO3
a1
Zelect wariable
————— Scope [(Gtoba =] [EES]E] oot =]
——
[T#15s ) |
IMIT Flag to indicate first scan cycle or not
M3 M3 pulse
ouTol
ouToz2
ouTo3
| 1] 4 I LCancel I

FRAF - BIMPLELD:LDI - Quick LD Program
Fil: Edit Tool: Option: Help

P& Xl U | <Bd pn|laasi g

F2361 F3I0E PGl | FE-On | FELOU FROD PR | P9 e |

¢ .
INIT TOF BLIME ouTm

e I e LI Q2 RUN @

[
ouToz
T#1551ET ET

pos=52 /Sl:upe: |\[E|°ha“ L” |||| Timer =l d

Boolean -
|T1 \ Integer/Feal —
Message s
Program
C function x

oK I LCancel
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Now the window will look like below.

Ei# [SaGRAF - BIMPLELDLD] - Quick LD P

File Edit Toolz Optonz: Help
G X HS <Bd B QasiE gl

F2:4HE F3:iHE Fa: Gl | F5: H | Fe:{HE F7 6D Fe: Il | F8:—% tF9sm |

" :I
IMIT

TOF BLINK ouTm
N Q RUM @ 0 |
OUTOZ
T#18s4PT_ ET T14CoyCLE 7 3
QUTO3

Bl

|p|:-s=El,5 |

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

EiE [3aGEAF - SIMPLELD:LDI - Quick LD Program

File Edit Tool: Opton: Help
B@ X2 e B e aasi gl

F2:dHE F3:95E F G | FE: 4 H | FE:{HE F7: 93 Fa: gl | Fo:—% tF9.m |

L
IMIT TOF BLIMNK ouTm
I 11 1M 8! RUM @ £ |
ouToz
T#5s1ET  ET TIHCYCLE
ouTo:

_
\

T [SaGEAF - SIMPLELD.LD] - Cuick LD Program
File | Edit Tools Options Help
lms? Undo vz |4 | Bt Qe =i 8
— 1 oy Chlvx |3 Fe | Fi:—% 1R |
Copy ChltC
> Eszte E e
: CLUTO1
Pests specisl a—l RON !
Dielete Del T2
Ty eLE
CLTO3
Bet smboliexdt Enter \
Change coilfcontact tvpe Space
Find
H
Find matching name Ll F2
Find matching codl LI4F5
Copy drawing (metafile)
pos=05 |
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We don’t need the contact in the new rung, move cursor to it, then click on “Cut”.

Eig [SaGRAF - BIMPLELD:LD] - Quick LD Pr

File Edit Tool: Opfion: Help
RE XD HS WEL b Qaai gl

F2:4EE F2AHE Fa: G | FE:-(H | Fé: Y, [0 Fé Il | Fd:—% tFd |

" j
IMIT QU0

TOF BLIM
I [ LM @ £ |
QLT
T#1551PT ET Tyl E £
QLT3
il
|r:u:us=1 = | \

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

Eig [SaGRAF - BIMPLELD:LD] - Quick LD P

File Edit Tool: Opfion: Help
B XD HS «<Bd bt Qaai gl

F2:4EE F2AHE Fa: G | FE:-(H | Fe:fHl F7: 960 Fa: 150 | Fd:—% tFd |
FY
¢

IMIT TOF BLIME oUTO
N Q RUM @ €2 |
ouTnz
T#as1ET ___ET TS CLE €2
ouTo3
"
|r:u:us=1 = |
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Assign “T#1s” to the parameter of “CYCLE”, then we got the below window.

Ei# [SaGRAF - SIMPLELD:LD] - Quick LD P

File Edit Tool: Ophions Help
DA XA EHD | <B (| Qasi g|

F2: 9B F2:HE Fab: Tl | FS:4H | FE:{HE F7: 960 Fe: gl | F&: —& fFa.qm |

IMIT TOF BLIMNK QUTO =]
— I Q RUMN @ ‘o !
ouTOZ2
T#18s1PT_ ET TIHCYCLE ‘)
ouTO3 ]

=7
BLIMEK
——RUN o L) i
\ -
|p|:-s=1 B |

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

Ei# [2a3RAF - BIMPLELDLD] - Quick LD P

File Edit Tool: Optons Help
R XER HS <Bd o aasil g)

F2: 90 Fa:dHE Fit: G | FS:-H | F&:HE Fr: 33 Fa: gl |

Coilfcontact type
" j
IMIT TOF BLIMK ouTm
N o RUM @ €3 |
ouToz2
T#1as1PT _ ET TSy CLE —
ouTo3
—
"
BLIMNK

————RUN @

T#H s1CYCLE

pos=4 5
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Double click on the N coil to assign “M3” to it.

EiE [2aRAF - SIMPLELDLD] - Quick LD P

File Edit Tool: Ophons Help
RE XD e <B4 |Bn QS &

F2:4BE F3:3HE Fd: G | FE:{H | FE: {HE F7: 3 F&: TG0 | F3:—% tF3:E |

" j

IMIT TOF BLIMK ouTO1
N o RUM G €2 i
ouToz
T#18sET ETH TIHCYCLE —
ouTa3
—
i
BLIMK
F——RUN @
T# sy CLE
|p|:us=4,5 |

Now we are going to add another LD rung. Move the cursor to the below position of the second rung.
And click on “F9 (Return)”.

EiE [2aRAF - SIMPLELDLD] - Quick LD P

File Edit Tool: Ophons Help
BE XER B <Bd braa=il &l
F2:4BE F3:3HE Fd: G | FE:{H | FE: {HE F7: 3 F&: TG0 | Fg: —% @M

IMIT TOF " QuTo ]
N Q {Return| < |
OuTOZ2
T#15s{PT__ ETH TIHCYCLE —
ouTO3
I
"
BLINK M3
———RUN g |
T#1 sHACYCLE
|p|:us=lil,8 |
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Move the cursor to “return” and then click on “F2 (Contact on the left)” to add a contact on the left.

Ei# [SaGE AR - SIMPLELD:LD] - Quick LD P

File Edit Tool: Optonz: Help
D& XER HS <EBd b QaasiE g
F2:-]Hi| Fa:9HE Fib: Gl | FE:-(H | Fé:{HE F7: 363 Fa: I3 | F8:—% fF.Gm |

\ IMIT TOF BLINK ouTo -
[ Cantact onthe left|— ) 0 RUN @ < | B
QuTDZ
T#18s{PT  ETH TIHCYCLE —
QuUTO3
_
=
BILIMK M3
F——FRUN Ty i
T#1s{CYCLE
=
|p|:us=1 ] |

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

Ei# [SaGE AR - SIMPLELD:LD] - Quick LD P

File Edit Tool: Optonz: Help

D@ Xl HS <Bd praasiE g
F:d8E F3:9F Fo: Gl | FE:-(H | Fé:{HE F7: 363 Fa: I3 | Cailicartact type

IMIT TOF BLIME ouTO1 :I
N [ RUM @ 02 ]
QUTO2
T#15s1ET ETH Tyl E —
QUTO3
_
"
BLIMK M3
—RuUr Ly ]
T# sy CLE
"
E\ |
|p|:us=1 ] |I'-.-13: b pulse
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The procedure to create the forth & the last LD rung is similar as former steps. Please do it by yourself.
The final LD program should look like the below.

IMIT TOF BLIMK ouUTM
I 11 1§ Q RUM Q@ i
ouTozZ
T#15s1ET  ETF TIHEYCLE
ouTo3
BILINK M3
F——FUN @ L i
T# sy CLE

pulse_raoqin dHulse_Ma

VALI10LED is only for I-8xx7,

1-ind 7188EGD & 7188XGD. Not
available for Wincon-8xx7
L1 OLED

F——RUN_0G_ i

FALSEAFSH_

T#0s{ CLK_

\pulse_Nn— Mo |

\/

Save this LD program and quit.
Hi# [SaGRAF - SIMPLELD:LD] - Quick LD P
File Edit Tools Ophons Help
Q’;Lfﬂﬁﬂ-@lk d Brt|aami &l
s Fit: gl | FE:-(H | FE:{HE F7:H3 Fa: Tnl | F8:—5 fF5:a |

" [

F——en  eno |

F2: 4HE

pulse_Maoqind qHoulse_Mo

14in2

7

AL1OLED
———RUN_0G_ |

FALSEAFSH_

T#0sqCLK_ _I

pulse_Mo1wh |

pos=918
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2.1.1.6: Create The ST "end_init" Program
In this project we need an extra ST program to handle the “INIT” variable.

Click on “Create new program” in the “ ... - Programs” window to add a ST program.
Given the Name as “end_init” , Comment as “Handle INIT variable” ,
Language as “ST: Structured Text” , & Style as “End: Main program”. Then click on “OK”.

= IBaGRAF - BIMPLELD - Programs

File Make FProject Tool: Debug Option: Help

B HSD WEm =X mk 22s
Begin: Tt | D1 e [ Brogram

New Program

Mame: end_init \
Begin: LD1  (Ladder Diadr  Comment:

5T : Structured Text)

Style: @ : Main pr@

| 1] 4 kl LCancel I

Now we have two programs inside this project.

7
le INIT vagablé |
o — |

2L IBaGRAF - SIMPLELD - Programs

File Make Project Tools Debug Ophons Help

HSZE DEN % X mk A%
Begin: \ [ D1 Example LD Program
End: =TT rancle INT variable

|End: end_init (Structured Tesxd)

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

Scan all inputs
AN

Process ‘begin’ area

ISaGRAF .
Cycle Process ‘Sequential’ area
|
Process ‘End’ area
/

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

== [SaGRAF - BIMPLELD - Programs

File Make FProject Tools Debug Ophonz:  Help

B HS hEMD| =X mb| e %
Begin: ey LD1 Example LD Program
Enidt: handle INIT varishle

"s [3aRAF - SIMPLELDEND_INIT - 8T p

End: File Edit Tool: Option: Help

— Q,|\x3|u%|us|&»|ﬁ|

Save
n 5T demo program / (* An ST demo program *)

if IWIT=TRUE then
INIT := FALSE ; INIT := FALSE ;

end_ifs

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

Now we have finished the programming, now we are going to the next step — “Connect the 1/0”.

2.1.2: Connecting The 1/0

The 1ISaGRAF Workbench software program is an open programming system. This allows the user to
create an 1ISaGRAF program that can operate a large number of different PLC controller systems. It is
the responsibility of the PLC hardware manufacturer to embed the 1ISaGRAF "driver" in their respective
controller for the ISaSGRAF program to operate properly. The ICP DAS line of 1-8417/8817/8437/8837,
I-7188EG, 1-7188XG , W-8037/8337/8737 & W-8047/8347/8747 series of controllers have the
ISaGRAF driver embedded, creating a powerful and flexible industrial controller system.

Now that you have created the ISSGRAF example program, now you must connect the 1/0 to the
controller system. A useful feature of the 1-8xx7 controller system is that you can run program we have
created WITHOUT having any 1/0 boards plugged into the 1-8xx7 controller system. The four
pushbuttons on the 1-8xx7 controller system can be used as four digital inputs, and the three left LED’s
above the control panel pushbuttons can be used as outputs.
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=lojx|
Fia Maks Project Took Debug Optione Help
B2 0ha Tuouk @ XDs
Beagin @E--‘-:I-n"-.-..l-i--'.-_:n'n lﬂ%

W connection

= 1SAGRAF - SIMPLELD - /0 connecthon 3 =10] x|

Fie Edé Took Options Help
& DR L FY &

_lnix]

“Push4key” & “Show3Led” is only
for the 1-8417/8817/8437/8837. If
™ your controller is 1-7188EG/XG or
W-8xx7, you can also connect

e e ' “Push4key” & “Show3Led” for

L ETOar 0 e Toced O C | simulation however please mark

i_B7053: 16 CH. lzodated DI [T ”

i_B7057: 16 CH. lsodat Dpen Collector DO Cancel | them as “virtual” board.
i_B7064: 8 CH. Power Relay DO

i BT06S: & CH. 55R-AC DO
i_A7066: 8 CH. 55R-DC DO

i B706H: 8 CH. Relay DO

uzhdkey: 4 bution on panel of Box?
showlled 3 indication LED on Bux? pdan
waifl: Simulate analog inpuls
xaoB: Simulate analog outpuls + Boaids
xbifl: Simulate boolean inguts
»boB: Simulste boolean outputs " Equipments
wmifl: Simulate message inputs )
xmofl: Simulale message outpuls e

FIEIE@EIME

Click on the "1/0 Connection" icon as shown in the top picture and the "1/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 "'1/0 Connection” window will appear. This now associates the four control panel pushbuttons -
“pushdkey” as four digital inputs. (We don’t use it in this example program since there is no boolean
variable declared with “Input” attribution).

IMPORTANT NOTICE: /0 Slots 0 through 7 are reserved for REAL 1/O boards that will be used in
the 1-8xx7 controller (W-8337/8737 doesn’t have slot 0). You can use slots 8 and above for additional
functionality as illustrated by the example program.

To create the 1/0O 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 LED’s above the four
control panel pushbuttons as the three outputs for the example program. Your "1/O Connection” window
should now look like the screen below.
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wn 1SaGRAF - SIMPLELD - I/0 connection 1ol x| |

File Edit Tools ©Options Help
Bl eBRo ¢l FR & “Push4key” & “Show3Led” is only for the
- 2f v rer= 10 1-8417/8817/8437/8837. If your controller is
(1]l I-7188EG/XG or W-8xx7, you can also connect
\E\K “Pushdkey” & “Show3Led” for simulation
4 - however please mark them as “virtual” board.
Connect I/0 channg
Channel: | | Cloze |
[o ] = pushdkey T4 e
A = showiled ne gﬂlgg
Connec
L __ Comeot [
Free |
Hext |
Previous |

Remember to click on the "SAVE" icon to save the 1/O connections that have been created for the
example program. And click on the “X” to exit the window.

wm [BaGRAF - SIMPLELD - 100 connection [_ O] J
File Edit Tools Ophons: Help
3,

B LI =] N\

i’ »an| ref=10

o OUTO1
o OUT02
o oUTO3

LI

= pushdkey n &
= show3led o

FIEI8]

=]

IMPORTANT NOTE: All of the variables with Input and Output attribute MUST be connected
through the 1/O connection as described above for any program to be successfully compiled. Only the
Input and Output attributed variables will appear in the "I/0 Connections™ window. In this example we
have only 3 boolean output variables, they are OUT01, OUT02 & OUTO03.

2.1.3: Compiling The Example LD Project

For ANY AND EVERY ISaGRAF program to work properly with any of the 1-8xx7, I-7188EG,
7188XG & W-8xx7 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.

Note:
1. The 1-8417/8817/8437/8837 , 1-7188EG and 1-7188XG has memory limitation. The 1ISaGRAF code
size can not exceeds 64K bytes. (size of the “appli.x8m” file)
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2. W-8037/8337/8737 and W-8047/8347/8747 has code size limitation of 1M bytes. It is 16 times of

I-8xx7 & I-7188EG/XG.

3. The CPU speed of the W-8037/8337/8737 and W-8047/8347/8747 is about 10 to 20 times of the
I-8xx7 & I-7188EG/XG. Especially for floating point value calculation. The CPU speed of 1-8437-80 /
1-8837-80 is about 4 times of 1-8xx7 & 1-7188EG/XG. Please refer to “Performance Comparison Table

of 1ISaGRAF Controllers” in this manual.

To begin the compilation process, first click on the "MAKE" option from the main menu bar, and then
click on "Compiler Options" as shown below.

- - -I1SaGRAF - SIMPLELD - Programs , = |EI|5|

File | Make Project Tools Debug Options Help

Make application |x ia | [ ﬁﬂ | o B |
Serify
Touch

Begir O Program

Application run time Options

press the "OK" button to complete the compiler option selections.
» SIMULATE: Workbench Simulator
F Unszelect |
CC86M: C source code [V3.04] -
v Run two optimizer passesirCHECKEm
valuate constant expressio Default |
o 55 2nd, 7th, 8th and 9 th Optimizer options, or the value of the Variable

’Egir Resources & |
The "Compiler Options™ window will now appear. Make sure to select the options as shown below then
Compieroptions x|
Targets:
1= Select [: |
ISAGBM: TIC code for Motorola
> 1SA86M: TIC code for Intel
¥ Use embedded SFC engine \ u
%—MAKE SURE pload..._|
— Optimizer: THESE BOXES ARE
PPress unuse - 7 H oy
I Dtimize variably 1T USING “Variable Array” in the program, please DO NOT check the
array will be incorrect. Recommend to check only the 1st — “Run two
optimizer passes” option. (Please refer to Chapter 2.6)

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 are no compiler errors detected during the compilation process,
CONGRATULATIONS, you have successfully created our example LD program.

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

window.
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- - -159aGRAF - SIMPLELD - Programs { = |EI|5|

File Make Project Tools Debug Options Help
BlHSTE DEO | ®Xle mk Ran|

Benin: i
o ot LD 1 Exampﬁlhﬂake application c:u:ude|

Code Generator ] x|

Mo error detected. =

|Elegin:

Do you want to exit the Code Generator now 7

Continue |

2.1.4: Simulating The LD Project

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

AF - BIMPLELD - Pro

File ake Project Tools ebuz Options Help

B | & 0 Dm|$xi¢|m§4|ﬂ|
Begin: [ LD Example LD Program
Enct handle INIT variable Simulats

|End: end_intt (Structured Tesxt

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

In the "1SaGRAF 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.

@, I3aRAF - SIMPLELD - Debugger Close the *..Debugger”
File Contol Tools Options  Help window will exit the

P O A simulation.

@ stmpleld

Ele Tools | Options Help - I3a(RAF - SIMPLELD - Debug programs
] v Color display File Pmoject Tool: Ophons  Help

RN v Variable names | i & | m |

1 .
| 5 Hexadecimal values \ Begin: | § Example LD Program
o End: - end_init handle INIT variskle
H: Alvwansz on top -
s . -
<| | 2y |Elegin: LD (Lacider Disgram)

Running The Simulation Program
User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 2-29



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

S [TaGRAF - SIMPLELD:LDI - Quick LD Program
File Edit Options Help
B e aa s
IMIT TOF BLIME ouTo :I
I 11 1M Q RN 2 |
T#i5s N e
AeT ETH 1 s LS CLE
ouToZ2
[
BILIMI M3 :
—RUN @ hs i : ; =
T#1s File Tool: Options: Help
i LS =] 10 el
pushdkey P
[ 7 N
E [ R @1 |[cuTo
S 1Y S [ E @ 2 |[ouToz
o [ @ 3 |[ouTos
= [ [ i
F——]en en | N /LI
pulse_no | C pulse_Mo > “I I _’I i
4-in1 ar4
1
Ain? LI
|pos=D,D |

You can see outputs “OUTO01” thru. “OUTO03” will blink in the first 15 seconds. And the “pulse_No”
continuously plus one every second.

You can adjust the "T1" variable while the program is running. To accomplish this, click on the
"Dictionary" icon which will open the "ISaGRAF Global Variables" window as shown in the first two
pictures below. Click on “Timer” tab and then double click on “T1” to change the timer value
to “T#500ms” (this means 0.5 second). Then click on “Write”.

File Project Tools Options Heln

B | Bk | m |

Bogin: 2 THT File Edit Tocls Options Help

End: e[ | O@@

vanable T1

Enter new value: @ |

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

The last step required to running the example LD program on the ISaGRAF controller system is to
download the project to the controller (frequently referred to as the "Target"” platform™). Before this
download can be accomplished you must first establish communications between your development PC
and the controller.

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.

== [RaFRAF - SIMPLELD - Programs
File Make Project Tool: Debug Ophtions  Help

|E%1§E|D@|$&i¢|m§d|ﬂ§\l

Bedin:
End: end_init handle T variable | Link setup

|Elegin: LD (Ladder Diagram)

The "Target Slave Number" is the Node-1D address for the 1-8xx7 controller as defined

by the dipswitch settings outlined in Chapter 1, Section 1.3.1. The Node-ID dipswitch is located in the
bottom right portion of the 1-8xx7 controller. If your I-8xx7 controller is the first one, the Node-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.

PC-PLC link parameters

Default Net-ID of the I-8xx7,
o | OK [-7188EG/XG & W-8xx7
[com = C controller is 1 when shipped

Control S Setun out. It can be switched to be
Time out [seconds): ‘ ;TI 1 to 255

Target S5lave Humber:

Communication pork: ancel

Retries: 1
Zerial link parameters
B audrate: 19200 b | 0K I
Parity: | Cancel |
Format: |3 bitz. 1 stop ;Il
Flow control: none il
N e

The communication parameters for the target I-8xx7 controller MUST be set to the same serial
communication parameters for the development PC. For 1-8417 and 1-8817 controllers (serial port
communications), the default parameters for COM1 (RS232) and COM2 (RS485) ports are:

Baudrate: 19200
Parity: none
Format: 8 bits, 1 stop
Flow control: none
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IMPORTANT NOTE
It may be necessary to change the COM port settings for the

development PC. Depending on which

computer operating system you are using, you will need to make sure that the COM port can properly
communicate to the 1-8xx7, I-7188EG/XG & W-8xx7 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.

-2 I3aGRAF - BIMPLELD - Programs

File Make Project Tools Debug Options Help
B eI hEM 2 X m

Bewin:

N rEs|
N

Encl: end_init handle INIT variable

Deb\ug

|Elegin: LC1  [Ladder Dizgram)

If the development PC and the 1-8xx7, 1-7188EG/XG & W-8xx7 controller system are communicating
properly with each other, the following window displayed below will appear (or if a program is already
loaded in the controller system, the name of the project will be displayed with the word "Active"

following it.

If the message in the "ISaGRAF Debugger" says "Disconnected"”, it means that the development PC and
the controller system have not established communications with each other.

The most common causes for this problem is either the serial port cable not being properly configured, or

the development PC’s serial port communications DO NOT

match that of the controller system.

You may have to either change the serial port communication settings for the development PC (which
may require changing a BIOS setting) 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.

@ ISaGRAF - SIMPLELD - Debugger

File Contral Tools Options  Help
@M= r M| & AP
Nukﬁnnli[:atiun
23:| Stop application | ication stopped

=10 x|
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STARTING THE DOWNLOADING PROCESS
From the "1SaGRAF Debugger" window click on the "Download" icon, then click on "ISA86M: TIC
Code For Intel" from the "Download" window as shown below.

©, ISaGRAF - SIMPLELD - Debu ]

ISABEM: TIC code for Intel
Application symbols

Download g Cancel |

The example project will now start downloading to the 1-8xx7, I-7188EG/XG & W-8xx7 controller
system. A progress bar will appear in the "ISaGRAF Debugger" window showing the project
downloading progress.

JI=TE
File Control Tools Options Help

@ni=r | A

86%

23:39:37 [0]: application stopped

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

@ [ZafFALF - SIMPLELD - Debugger
File Control Tools Options Help

@wi= | » | D | D

allowed=0 current=4 maximum=6 overflow=0
18:15:09 [0]: application stopped

== [BaCGRAF - SIMPLELD - Debug programs

File Project Tools Options Help

|l | m )
Begin: [y J MUY Ex=aimple LD Program
Enct: end_init handle IMIT variable

|Elegin: LD1  [Ladder Diagram]

RUNNING THE EXAMPLE LD PROGRAM

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

File FProject Tool: Options Help

|ﬂ%|§q|

Begir: e MR E:cample LD Program
End: handle IMT variakle

112 connection

|Elegin: LD (Ladder Diagram]

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

ww [2a3REAF - BIMPLELD - 14D connecton

File Tools Help

i’ » | ref =10
@ OUTO1=TRUE
@ DUTO2=TRUE
@ OUTO3=TRUE

(2 | = pushikey o
EEN = show3led -
11 -
EiE [PaGRAF - SIMPLELD:L D] - Quick LD Prograom
Fil: Edit Options Help
B H® | 9 e =
=
IMIT TOF BLIME QuTO
1 | [I§] L] FLIM L]
T#15s T auToz
HdeT Tl @1 s1oTCLE
2LUTo:
Ll
EILIM a3
—]rRuUM Le] g 1
T#1 =
b o' e =
Ll
bl 2
—— |
-
< s
|pDS=D,D |

Though there are numerous steps involved in creating and downloading an ISSGRAF program, each step
is quick and easy to accomplish, and the end result is a powerful and flexible control development
environment for the 1ISaGRAF controller systems.

PRACTICE, PRACTICE, PRACTICE!

Now that you have successfully created and ran your first ISa GRAF program with the 1-8xx7,
I-7188EG/XG & Wincon-8xx7 controller system, you should practice creating more elaborate and
powerful programs. Like any other computer development environment, practice and experimentation is
the key to understanding and success, GOOD LUCK!
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2.2: A Simple Structured Text (ST) Program

A "Structured Text" program is a high-level program language that is designed for automation process
control applications. The "Structured Text (henceforth referred to as "ST") is primarily used to
implement complex procedures that cannot be easily expressed by a graphical language such as LD or
FBD.

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

Variables Used In The Example ST Project:

Name Type Attribute |Description
INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1> scan cycle
K1 Boolean |Input The first pushbutton on the front panel of the 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"'

Three programs are used in this example. One is LD program named “LD1”, The other two are ST
programs named respectively as “ST1” & “end_init”.

== [RaGRAF - BT _EXAM - Programs

File Make Project Tools Debug Ophtions Help
HRPHODEN| W X b Ras |
Begin) ey LD
5T1
Ent:

|End: end_int [Structured Text)

LD program “LD1” Outline:

K1

11

-
“ A

I7}

K2

IFI

M2
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ST program “ST1” QOutline:

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

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

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

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

COUNT := COUNT +1 ;
end_if ;

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

COUNT := COUNT +10 ;
end_if ;

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

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

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

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

end_if ;

ST program “end_init” Outline:

INIT := FALSE ;
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Process Operation Actions:

LD Program “LD1” :

Catch the rising edge status when pushbutton K1 is just pushed and save it into a internal boolean
variable “M1”

Catch the rising edge status when pushbutton K2 is just pushed and save it into a internal boolean
variable “M2”

ST Program “ST1” :

Open Coma3 of the 1-8xx7 controller with 9600 baud rate, 8 char. size, no parity, 1 stop bit at the first scan
cycle.

Plus “COUNT” value by 1 every time when pushbutton K1 is pushed.

Plus “COUNT” value by 10 every time when pushbutton K2 is pushed.

Send “Count” value to a PC via Com3 of the 1-8xx7 controller in the below frame format.

| STX | Value of COUNT | ETX |

| Lowest byte | 2" lower byte | 3" lower byte | Highest byte |

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

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

Function description:

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

Contact m
P —

Fight status

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, 2:0dd
STOP: Integer stop bit, 1 or 2
Return :  Dboolean ok.: TRUE , fail: FALSE
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Ary N_W(NUM, ADR, DATA) : Save one long integer into an integer array.

Parameter
NUM :  Integer save to which array (1-6)
ADR :  Integer save to which Pos. in this array (1-256)
DATA : Integer the integer value to save

Return :  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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2.2.1: Example ST Program
The first step is to create a new project for the example ST program.

Creating The Example ST Project
From the "ISaGRAF Project Management™ window click on the "Create New Project™ icon and enter

"ST_Exam" for the name for the example ST project.

[_EISaERnF - Project Managemenkt ;|g|5|
File Edit Project Tools Options Help
BE NED X& 9= Boemwrgm | 7 |

L& [ WD %
mm dem Creste new project trol TR, TOM, TOF (@l
fhd exann wEMEE FED Project
simpleld & Simple LD Program
demo_02 Start, stop and reset timer;: TSTART, TSTOP (5T + @LD)
gy demo D3 R system date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTI
am demo_ 04 Calculate empty cycle time: TP, +,1 (@LD) ;I
R13{3d Create new project : x|
Autho .

ame: _LCKxam H E
Date  gme: (BT Eran Sy ]
Desci 10 configuration: ot |

|[nune] j|

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

Name Type Attribute |Description
INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1> scan cycle
K1 Boolean |Input The first pushbutton on the front panel of the I-8xx7
K2 Boolean |Input The second pushbutton on the front panel of the 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 “LD1” with the below content.
Refer to Section 2.1.1.4. and 2.1.1.5 for assistance.

KT 11

I 1P} <> /
K2 M2

I L <2 /
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Follow the same steps as 2.1.1.6. to create a ST program “end_init” with the below content.

INIT := FALSE ;

Creating a ST program “ST1” with the below content.
Refer to Section 2.1.1.6. for assistance.

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

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

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

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

COUNT := COUNT +1 ;
end_if ;

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

COUNT := COUNT +10 ;
end_if ;

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

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

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

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

end_if ;

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

“IRaGRAF - 5T _EXAM - Programs

File Make FProject Tools Debug Ophons:  Help
B HSB DED ¥ X g Aok

Biedin: ety LD
_ 142 connection

End:

i LA RAF - 3T _EXAM - IiD connection

File Edit Toolz Opton: Help

Bedgine =T1 [ &|%ﬁ'm|ﬁ@|ﬂqﬁlﬁ|

i’ k] ref =11
[1 ] & K1
[z ] & K2
[ 3]~
[4] .7

= pushdkey o+

Ell=l @)l

]

1

=

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

=2 [RaGRAF - 3T _EXAM - Programs

File | Make Froject Tools Debug Options Help

Make application I¢|Eﬂm§4|3a|
Begir  Yenfy
Touch
“Endl: |
Application run time Cptions

Compiler options

SaldRAF - 5T _EXAM - Programs

File Make Project Toole Debug Ophons:  Help

|E%E|Dm|§\m¢|m§q|ﬂa|

Biedin: ety LD
| Make application code |
Enict end_init

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

=2l [RaGRAF - BT _EXAM - Programs

File Make Project Tool: Debwg Options Help
B HSZE DEMN =X M 255 |

Biedin: IE LD1
Simulate

Enct: 1 end_init

|E|egin: ST1 (Structured Text)

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

@, [BaGRAF - 8T_EXAM - Debugger

File Contol Tool: Options:  Help
RN T

“IRaGRAF - BT _EXAM - Debug programs

Fﬂ.& Pru:nject Tool: Options Help éptu:-n; Help
% | m
Elegln ey LD puzhdkey
&3] ST1 %
End: end_init H:
B
|Fh=-r1in' ST1 =trochirad Testd [}

% [Sa0RLF - 3T_EXAM - Global integerafeals
File Edit Toolz Ophons: Help

| | O & |

Elu:unleans |I'ITEQEFSJHEE|S ]Tlmers | Messages |FE |nstaru:es | Defined words |

COLMT
0000 [internal integer]

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 RS232 monitoring program running on your PC, you can connect
Coma3 to your PC to see how it works.
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2.3: A Simple Function Block Diagram (FDB) 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 and "Wiring" them
together graphically to create powerful process control applications.

The following section details how to build a "Function Block Diagram™ program with ISaGRAF.
Function Block Diagram programs are extremely useful for managing several control process programs
from a single source.

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
OuUT?2 Boolean  |Output Low alarm
Al Integer Internal Simulate a temperature input, initial value is 0

FBD Program Outline:

( Al i >
( 5000 F—ne a— oUT? ]
( Al <
}_LIN1
( 2000 i a— OUT2 )

FBD Program Action:

If “A1” > 5000, output “OUT1” is "TRUE".
If “Al1” < 2000, output “OUT2” is "TRUE".
Other situation, output “OUT1” and “OUT?2” are "FALSE"

2.3.1: Programming The Example FBD Program

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

Creating a New FBD Project

From the "ISaGRAF Project Management"” window click on the "Create New Project™ icon and enter the
name "FBD_Exam".
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EﬁISaGRAF - Project Management i - |EI|5|
File Edit Project Tools Options  Help

.-|m.M|Hﬁ|ﬁﬂi|%DemoPgm |‘Q|

demu Tlmer u:nrrtru:ul TR, TOM, TOF (LD ﬂ
[ Creste new project ] program

deml]_l]2 Start, stop and reset timer: TSTART, TSTOP (ST + @LD)

demo_03 R system date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTIM_W (@LD)
demo_04 Calculate empty cycle time: TP, + 1 (@LDY

demo 05 Blinking output, TR BUIMK_(GLEY j
Reference : Simple LD Project -
Author : ICP DAS-USA, Inc. H

Date of creation : 12{15f2001
VYersion number © 1-15aGRAF 3.41

Description : Simple Example Of An LD Program
Creote newpraject x

Name: |FBD_Exam |

10 configuration: Cancel |
| [none) j'

After you have created the new FBD 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.

In the "New Programs" window enter in the name field "Main", and for "Language™ make sure the
"FBD - Function Block Diagram™ is selected. You can add a comment about your program also while in
the "New Program" window, but it is not mandatory.

Once you have entered in all the information in the "New Programs” window click on the "OK" button.
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L:g I5aGRAF - Project Management 8 ;|g|5|
File Edit Project Tools Options Help

e DE0|IZE&| 0 =|oemeem | Y|

demo_01 Timer cortral, TR, TOM, TOF [@LD0 il
simpleld k & Simple LD Program

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

dBI‘I‘ID_l]3 R system date & time: SYSDAT_R, SYSDAT WY, SYETIM_R, SYETIM_W (QLD0
demo 04 Calculate empty cycletime: TP+ 1 (QLDY el
Heference : FBD _Exam B
Author : ICP DAS-USA, Inc. B
Date of creation 1242442001

Yersion number : 1-15aGRAF 3.11

Descrintion . Example Function Block Diaaram Program
- 15aGRAF - FBD_EXAM - Programs t=rE| -]
File Make Project Tools Debug  ©Options Help

B HS NED E X mk 2AEs| |
by New Program | =]

Create new program

Name: |Hain )%H] |
Comment: |Example FBD Program

Language: | | FBD : Function Block Diagram ;I

Style: | Begin: Main program ;"

oK E I Cancel |

Declaring The Variables

For our example FBD program we are going to declare three variables. The variables to be used are
"OUTL1", "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 — "Declaring The Variables" to review
the variable declaration process.

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

---1SaGRAF - FBD_EXAM - Programs 7 = |EI|5|

File Make Project Tools Debug  Options  Help

B HBE DEN =Xl m€2an

Begin: Example FBED Program

Hi# ISaGRAF - FBD _EXAM:MAIN - FED /LD Program
File Edit Tools Options Help

DR XER B <B4 QR &
*W|ﬁ@@¥§9 ]:[]'3[3'||8= boolean AND

3 J[=

L e

Inzert function klock

-
<« | 3

|FJDS=3U,U |
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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 ISSGRAF program

just click on "Info™ button.

i# ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program & B[] |
File Edit Tools Options  Help

BE XA  He <xBd Qai| g

‘“9||—[§@'@9 ]:[]'3[:§'|ﬂ|& boolean &M ;IJ
s
- i
Select function block ,' x|
Block: = greater than x| (1] 4 I
LI_ Inputs: == grester or equal =) Cancel | L
pos=! ==1 boolean OR
1 1 gain | -
Elis ahzolute value L
acos arc-cosine

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

Ei# ISaGRAF - FED_EXAM:MAIN - FBD/LD Program Ry 10l x|
Fil= Edit Tools Options Help

D@ Xl H® | <B4 Q)i
.“QHKQ@‘@Q ]:[]-3[}||< less than

nzert variable

| 1» e

N2 o
-
4] | _>I_I

|p03=1 9.0 |

Now it is time to add the program variables to the FBD example program. 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 "Al1" to appear in the "1SaGRAF Select Variable" to appear.
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[x

Select variable Al

Scope: | (Global) - Integer/Real =
A1 Timer =
Simulate Temperature Input :;‘l?;;‘:':ﬂle J

A1 Simulate Temperature Input C function
C function block et

Double click on the highlighted "Al Simulate Temperature Input" which will then place the variable
"Al" inside of the "ISaGRAF FBD/LD Program™ window. Repeat the same process to add a second
"Al" variable.

Click on the "Insert Variable" icon to add the "OUT1" and "OUT2" variables to the right of the function
blocks as shown below.

Lastly, add two additional variables, the first is a constant of "5000" and place it below the first "A1"
variable, then create a second constant of “2000", and place it below the second "A1" variable.

CETTTw— 5]
Scope: |(Global) -] [=][=][&][E][eoslean -]
[5000 |

OUT1 High Alarm
OUT2 Low Alarm k

Eig ISaGRAF - FBD_EXAM:MAIN - FED/LD Program e -10O] x|

File Edit Tools ©Options Help

D@ X2 H® <B4 Q| &

W hiEe=gd¥Ye

(Rar. e | E|-|= lezs than J

[
[ =000 )i iz of [ ouTt ]

[ A1 ] <

[ 2000 ] iz ot [ QT2 )
| _’I_I

|p03=28,tl |

Your "1SaGRAF FBD/LD Program™ window should now look like the above example. Remember, we
have added a total of six variables to the program. We have added the "A1" variable twice, the "OUT1"
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variable, the "OUT2" variable, one constant called "5000" and another constant called *2000" to the
FBD example program.

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.

Hi# ISaGRAF - FBD_EXAM:MAIN - FBED/LD Program " -' : = |EI|£|
File Edit Tools Options Help

& X2 R <Bd QaiE g
'||Q‘| [z B = 4 45 = |]—'—[::]-3[:§-|E|_|: lez= than LIJ
by

| Dirawe connection line |
[ a1 =

IN1

( s000 e aF—— ouT )

[ = ]_l—lm )

[ 2000 sz ob——HA ouT2 )
1 | _’|_I

|pn3=11 A |

The top "ALl" 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 1/0 & Compiling The Project

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

‘wn ISaGRAF - FBD_EXAM - I/0 connection = |EI|EI

File Edit Tools Options Help

& EEBR20 ¢8 FR &

il [oonz| ref =10
2 QOUTT (* High Alarm *)
&) QUT2 (" Lovw Alarm *)

ER 4

ENl == show3led . n+
s

<
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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.

- - -ISaGRAF - FBD_EXAM - Programs ,_ - |EI|1|

File Make Project Tools Debug Options Help

B HSX DED FXie MK RGn
Begin: m Example FBD Program

|Elegin: hain  (Function Black Diagram)

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

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

Notice that because the "A1" variable is less than 2000 (currently set to 1000 in the example below) that
the "OUT2" output is currently true and the "OUT1" output is false.

0 13achAT 10D B et S| is:GrAr- ro0_EAA - DebuapeonamSNII=TEY
File Conktral Tools Options Help File Project Tools Opfions Help
XS B RS ®mH

Begin: W m Example FED Program

Ti# ISaGRAF - FBD_EXAM:MAIN - FBD//LD Program 1 1Ol =l 1]
File Options Help m I ] B3
E%| QGM File Tools
1| Options  Help
I~ 3
[ £1=1000 ]—l— = show3led
N1 ﬂ 1 [oUT1
[ 5000 ) e—T o——  OUTI=FALSE ] ?:
@3

[ B1=1000 ]—I— = I

( 2000 | —— ob——{  OUTZ=TRUE ]

-

4| | v A

To further test the example FBD program, click on the "Dictionary" icon in the "1SaGRAF Debug
Programs™ window to open the "Global Dictionary™ window, and click on the "Integer/Real” tab. Click
on the highlighted "A1" and the "Write Integer/Real Variable" will open.
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%, ISaGRAF - FBD_EXAM - Global integers/reals -10O0] x|
File Edit Tools ©Options Help

O @]

Write integer /real variable

warnable Al "I
A1 (* Simulat
@0000 [inten  Enter new value: |EI]I]I] |
Lock | [Inlock | Cancel |

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

512 ISaGRAF - FBD_EXAM:MAIN - FBD/LD Program =101 %]
File Options  Help
H® Qe
EXTE -[olx| B
( Fpr Filz  Tools -
Cpkions  Help
[ 5000 ) g — OUT1=TRUE ]
zhownled
( J—l_ 8
£1=6000
[ 2000 | E— — OUT2=FALSE ]
4] | bl 4

You can now download the example FBD program to the 1-8xx7 controller system. Follow the same
procedure as outlined in Section 2.1.5 for downloading the program to the 1-8xx7 controller system.
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2.4: A Simple Instruction List (IL) Program

Instruction List (IL) programming is a low level programming language consisting of a list of
instructions. Each instruction always relates to the current result (or IL register) and must begin on a
new line and must contain an operator. The operator indicates the operation that must be made between
the current value and the operand. The result of the operation is stored again in the result.

Instruction List (IL) programming requires adherence to a strict programming format that must be
followed. Each instruction must begin on a new line, it must contain an operator, completed with
optional modifiers and if necessary, for the specific operation, one or more operands, separated with
commas (","). A label followed by a colon (":") may precede the instruction. 1f 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 FBD program as outlined in Section 2.3.

The first step to creating an IL program is to create an IL project. This is accomplished in the same
manner as creating any other ISaGRAF project.

[,EISaGRnF - Project Managemenkt 9 - |EI|5I

File Edit Project Tools Options Help

|Nm|ﬁﬁ|ﬁﬂ%|%Demngm |@|

demd @eate newy project htrol: TR, TON, TOF [QLD) il
fbd_exam Example FBD Project

Example ST Project j
Reference : 5T _Exam -
Author : ICP DAS-USA, Inc. [

Date of creation : 12/2472001
Yersion number 1 -I15aGRAF 3.41

Description ! Example Structured Text Program
x
Hame: W‘j—‘
= %
10 configuration: Cancel |
|[nune] j|

For the purpose of this example IL program | have created a new IL project name of "IL_Exam". Click
on the "OK" button and the "1SaGRAF Project Management™ window will appear with the new project
name. Double click on the "IL_Exam™ name and the "1SaGRAF 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.
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,:;ﬁ ISaGRAF - Project Management ! = |EI|5|
File Edit Project Tools Options  Help

BE | DEO|S ¢4 =2 0emran | F |

m fbd_exam Exatnple FBD Project ;l
st_exam Example ST Project o
Example IL Project

simpleld A Simple LD Program ;I
213 -- - ISaGRAF - IL_EXAM - Programs H o ]

Autl File  Make Pru:ujeu:t Tools Debug Options  Help

Dat
Ver i¢|Eﬂﬂl§<l|°’l!’e¢|
DE‘E | Create new program |

. x|
Mame: GHE"D __)'%\‘1 |

Comment: |Example IL Program |
Language: € IL : Instruction List \'| ;||

Style: | Begin: Main program ;||

Cancel |

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

I1SaGRAF - IL_EXAM - Programs | =10 x|

Flle Make Project Tools Debug  Options Help

l|u%1§[|mlm|$x;¢|mﬁa| 2|

Begin: Example IL Program

'~ ISaGRAF - IL_EXAM:HELLO - IL prograr - O] x|
Beair File Edit Tools Options Help

BE X2 He <Bd B &

LD A1 Keywords X

GT 5884

ST OUT1 TRUE | FALSE| LD =18
LD A1 ARD OR ¥OR | ADD
]3"% %E?g sUB AL Dl LT

LE Ec ME GE
GT CAL JiiP RET

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

the integer variable "Al". Refer to Section 2.1.1.3 "Declaring The Variables" for assistance. Use the
same procedure for the "Connecting 1/0™ and "Compiling" the program as detailed in Section 2.1.2 and
2.1.3, and use the same procedure to "Simulate" the program as detailed in Section 2.3.2.

When you have connected the I/0 and compiled the example IL program, click on the "Simulate™ icon
and the following window will appear.
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@ I5aGRAF - IL_EXAM:HELLO - IL program

File Edit Search Options Help File Tools Cplions
Help

Line Label Inst

Al
Lhooo

oooe 5T  OUT1 =FALSE
noo3 LD Al =0
noo4 LT 2000

0005 53T  0UTZ2 =TRUE

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

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

%, 15aGRAF - IL_EXAM - Global integers/reals ) =10 =|

File Edit Tools Options Help

O @]

Boolesns Integers/Reals ]Timers | Mezsages | FB instances | Defined words |
Matme (

Al

@ il_exam S =] 3

@ ISaGRAF - IL_EXAM:HELLO - IL program E File Tools Opkions
File Edit Search ©Options Help Help
He A 3

Line  Lakel Inst Walle Commert showwe3led
K n 1
0000 LD Al =500

ooo1 GT 5000

000z 5T oUT1 =TRUE

o003 LD Al =5001

0oo4 LT 2000

ooos ST 0UT2 =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 SFE program is a graphical set of steps and transitions, linked together by oriented links. Multiple
connection links are used to represent divergences and convergences. Some parts of the complete
program may be separated and represented in the main chart by a single symbol, call macro steps. The
basic graphic rules for an SFC program are:

1. A Step CANNOT Be Followed By Another Step

2. A Transition CANNOT Be Followed By Another Transition

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

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

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

Name Type Attribute  |Description

OUT1 Boolean  |Output Output 1

OuUT?2 Boolean  |Output Output 2

K1 Boolean  |Input Mode 1 button input

K2 Boolean  |Input Mode 2 button input

TMR1 Timer Internal Switch time of output, initial value is "T#1s"

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

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

= - ISaGRAF - SFC_EXAM - Programs

File Make Project Tools Debug Options Help

B HSX DEM X m¥p 225 |

=10l x|

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

EF= Model

=] Mode?

3

Sequential, Mode2 (Sequential Function Chart)
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LD Program "SelMode" SFC Program "Main"

K1 1 1 OUTL(R);
—H——en  eno o2 ] OUT2(R);
10 g Hode
—_t Mode=1; ___1__ Mode=2;
K2 1 1 =
—H——————en  eno £ ] > 2
] Model; Mode2;
20 o Hiode
— Mode<>1; Mode<>2;
2 3
”
1
SFC Child Program "Model" SFC Child Program "Mode2"
. _ ;
1 || OUTL ouTL;
ouT2;
———— GSLT>TMR; T GSLT>TMRL
- 2
ouUT2;
—— GS2.T>TMRL; — [ ©52T>TMRL
1

SFC Program Action:
1. When "K1" is pressed, run the "Model" program.
2. When "K2" is pressed, run the "Mode2" program.
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2.5.1: Programming The Example SFC Program
The procedure for creating the example SFC program is the same as outlined in Section 2.1. You must
remember to declare the variables "K1", "K2", "OUT1", "OUT2", "TMR1" and "MODE". The

following illustrates creating the new SFC project.

i}ﬁISaGRnF - Project Managemenkt = |I:Ili|
File Edit Project Tools ©Options  Help
BE|NEO| D& 00| Bomem |9

1 FS
thd_esf 78D Project :ll
st_ex T Project
Examplz IL Project
simpleld & Simple LD Program ﬂ

Create new project i |

Name{[SFC_Exan] ‘Efj

10 configuration: Cancel |
| [none) LI'

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

= . -I19aGRAF - SFC_EXAM - Programs _‘ = |EI|5|

File Make Project Tools Debug Options Help

B HMSITE NED B X mb 2%
1

| Create new program |

T OO x|
Name: £ SEIHDde)lT.;:'L"] |
il |

Comment: |Laddel Portion Of SFC Program |

Languag Quick LD : Ladder Diagratm ﬂ

Style: | Begin: Msin program it LI|

Cancel |

When you click on the "OK" button the "ISaGRAF Quick LD Program” window will open. Add the
instructions as shown in the example 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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Arguments:
IN any type
Q any type
Description:

assignment of one variable into another one

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

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

=10l x|

File Edit Tools Options Help

D& XRA HS | «Bd b qasi &

Fo.3E F3:9HE Fﬁ}}] | FeOn | Pl 2D PR TGl | FO—» e |

" :I

I
|

]
k2 1
—I——]en eno |
2 igHiode
4 | L|_I
pos=4,2 Mode: 1=Mode, 2=Mocle2

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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i 15aGRAF - SFC_EXAM:SELMODE - Quick LD Program - O] x|
File Edit Tools Ophtions Help
ﬁ| o E%Hﬂ: 4 B Q@ =i

F2:dHE F3:iHE F G | FE:-CH | FE: 4 F7:9HD Fa: Iof | F: =5 AR5 |

i
k1 1
I I~ BN BhO |
1in gHode
(5
k2 1
H——f—jen eno |

in aHode -
4| | »

|pl:|s=4,9 |

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

- -I5aGRAF - SFC_EXAM - Programs N & IEIIil

File Make Project Tools Debug  Options  Help
B HSX HNED B Xie MM 2A3%|

Elegln. - =cldey Prvtion Of SFC Program
== Create e program |

Sequential:
x|
Hame: c Main ﬁ‘j |
ol

Comment: |Hain SFC Program |

Begin. SelMoc Language:{lgFE:Sequenﬁal Function Chart E_r :_] :

Style: | Sequential : Main program ;||

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

- - -I5aGRAF - SFC_EXAM - Programs B -0O] x|

File Make Project Tools Debug ©Options Help

|u%ﬁ||m|¥rxi¢|m§4|1!al

Begin: Partion Of SFC Program

Sequential: am

x4
Mame: ¢ Hude1__)-__|':'""‘-|
r

|
Comment: [Model Child Program Of Main |
|

Begin: Selor Language: |5FE:SequentiaI Function Chart I
Style: | Child of : hain Tl

Cancel |

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

=--ISaGRAF - SFC_EXAM - Programs . = Il:llﬂ

File Make Project Tools Debug Options Help

B HSIT HEND | BXle D 2E% |

Begin: fty SelMode Ladder Portion ©f SFC Program
Sequential: = Main
'::IEI Model
E=l Mode?

b3

|Sequer|tial: hMode2 (Zeguertial Function Chart)

2.5.2: Editing The SFC Program
To begin editing the example SFC program double click on *Main" in the sequential portion of the
"ISaGRAF Programs" window and the "1SaGRAF SFC Program" window will appear.

B ISaGRAF - SFC_EXAM:MAIN - SFC program I ] 9

File Edit Tools Options Help

BE XEPR H x<Bd aQaiis | g

Fa: B F2: [ Fk & FE: | 08 S i T | Fe: B3 Fe: 7
1

] -

-
4| | »

ipos=tl,1 |

You will note an additional box to the right of the initial step box. This box will contain the code for each
of the steps and transitions in the example SFC program. The "code box" is not required during the
initial programming so you can to get rid of it temporarily by clicking on the black dot in the gray box
area below the initial step and resize the window to approximately the size of the initial step box.
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=1 15aGRAF - SFC_EXAM:MAIN - SFC program Y ] 4
File Edit Tools Cptions Help

P@ Xl H «Bd|laaii &l
Fa: O] F [ F& <+ F5[h | ENF?:{—‘ e 1F7e | Fe: B Fo: [ R
I o

Fs
1 OR divergence

=1 I5aGRAF - SFC_EXAM:MAIN - SFC pi m -0l x|

File Edit Tools Options Help

PR X22 H <B4 QR+ &

Fa: OO F2: L1 F& < F5 [ | Fi: by F7 H Rl iFne | Fe: B9 Fa
I

1 i

R | o

-
4| | 3

|pl:|s=III 5 |

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.

=115aGRAF - SFC_EXAM:MAIN - SFC program 5 IEIIﬂ
File Edit Tools ©Options Help
BE|YXER H x<Bdaaiis| &)
Fu & Fx: F4:Ft FE: [t | Fi b PR P tFes | Fe: B2 F9
T V\s :I

1 Transition =
I—I =1 15aGRAF - SFC_EXAM:MAIN - SFC pr: I ] A

File Edit Tools Options Help

D@ XER | H <xBd Qa8

F2: &1 Fs;g"g Fa 4 FR | Fe: b P R P | Fe: B9 F9
I |y

=) g

=10 x|

File Edit Tools Options Help

Ba Xoa d <B4 Qe
F2: B F3: [0 Fé: 4 FE: [ | Fi b Fr L tFes e

:’ e ransition #1 Has Now
Been Added

g o

|p03=0,3
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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.

=1 ISaGRAF - SFC_EXAM:MAIN -10] x|

File Edit Tools Options Help

b 22 H xBd Q

F [0 F L1 F: 4 F5: [y | Fé: o F7: |2 owFek

B 1SaGRAF - SFC_EXAM:MA - 0] x|

File Edit Tools Options Help

BE XER|(H <B4 Q
F2 0 F:[1 F+ 4 Fs: [ | FE: {1 F: L tFeE

I -
S [=1 1SaGRAF - SFC_EXAM:MAIP -0 x|

File Edit Tools Options Help
RE X2A H x<xBd Q
s 1 ........ . F2E FRL] e 4 P (D | F&: b Fe L tFeE

- %' _1_ ...... L\S ..... - j

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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E=1 ISaGRAF - SFC_EXAM:MAIN B ] B

File Edit Tools Options Help
BE X2 H <EBL Q
F2. @ F2:L1 F4: 4+ Fo [ | FE: g F7 L sFel

-

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

E=1 ISaGRAF - SFC_EXAM:MAING B[] 4
File Edit Tools Options  Help

BE Xo B x@da
Fo. [0l FxL1 Fa: 4 F: [ | Fe: b F7 b oeFeE
B4 ISaGRAF - SFC_EXAM:MAIN - SFC prog =10l x|

File Edit Tools ©Options Help

BE XEl H| <xBd QaE+
Fo: @ F:L1 F4: 4 Fe [ | F&: b FR | #Feis +F?:#|

& |
1 3 OF convergence

|pns=4,8 |

Now click on the "Jump To Step"” (F5) icon, this will open the "Jump Destination” window. Double click
on the "GS1" label in the "Jump Destination" window.
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=1 1SaGRAF - SFC_EXAMMAIN =€
File Edit Tools Opltions Help

bR XeR d@xBdaaq
Fa: [0 FxL1 Fé: 5\@| F&: b PR L tFes o

=13l x]

-
Jump to step j
Destination:
E‘% oK |
1 3 0cs

[ zs3

2 3 Cancel |

H 4

|p-:-s=4,8 |

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.

E=115aGRAF - SFC_EXAM:MAIN - =101 x|
File Edit Tools Options Help

@ X2l H =<Bd aa
F2: 0 F:[1 Fa: 4+ FE R | Fi: 1 F? L tFes oF
=1 15aGRAF - SFC_EXAM:MAIN - SFC progr -0l x|

File Edit Tools ©Options Help

B@ XE2 o «<Bd QRE |
1 3
2 3 OUTI [R); =
0UT2EH}; j
2 <} : 2 \
2 3
OUTL(R);
s s OUT2(R);
A o
pos=4 5 [
1
o r .

|pos=4,D |

Using the same method as described above, double click on each transition and step and add the code for
each item as shown below.
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1 OUTACRY;
HOUTZ(RY;
fMade=1; ode=2;
z Mode; 3 Mode2;
Mode<=1; Mode<=2;
1

CONGRATULATIONS! You have now successfully programmed the "Main" section of the example
SFC program (and the most time consuming).

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

SFC Child Program "Model" SFC Child Program "Mode2"
.1I ouT1; 1I auTi;
HaOUTZ; o
G51.T=TMR1; GS51.T=TMR1;
—_ —_
2 2 auTz;
G52 T=TMRA; GSE T=TMR1;
— —_—
1 1

Final Details

Remember that you must follow the same procedure for "Connecting 1/0’s™ and "Compiling The
Project" as detailed in Section 2.1.2 and Section 2.1.3.
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2.5.3: Simulating The SFC Program

After you have successfully compiled the SFC program, you can now run the example SFC program in
"Simulate" mode to observe how the two "CHILD" programs work within the "MAIN" SFC program.
When "K1" is on, "Model" is true and both "OUT1" and "OUT?2 turn on and off together, and "Mode2"

is false.
= ISaGRAF - SFC_EXAM I ]

File Edit Options Help m— ;lglll
saa File Tools Cptions Help
| il | Q @ EE | e
. - 5 10 j
auT1: :’ pushdkey showy3led
HouTtz;
- @1 [om
IEE @2 [our
51, T=TMR1; m: @:
3 me L- .
hd|
z KIl| 4
M - = 15aGRAF - SFC_EXAM - Debug pre & 0] x|
File Project Tools Options Help
G52 T=ThRA; | m & | m 4 |
& Begin: (e FATYITT L acer Portion 01 SFC Program

Sequertial: ive]
= Model [active]
1 F= Mode? [inactive]
e
!pos:U,D | |Elegin: Selvode  (Ladder Disgram)

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

- - 15aGRAF - SFC_EXAM - Debug programs. - Ol x|

File Project Tools Options Help

| H | m k|
[} 5

Ladder Portion Of SFC Program

Secuential:

= Model [inactive]
E= Mode?2 (active]

| =1 15aGRAF - GF B |m{ ||| =1 15aGRAF - SFC_EX Y [
File Edit Options Help File Edit Options Help
B o & &H B oH Q&
T
51 T=TMRA; G51.T=TMR1;
S —_
-DUT2; 2 ouTZ:
G52.T+TMRA; G52 T=TMR1;
— —_
[ @ sfc_enam S fuT | & sfc_exam [ Y
File Tools Options Help File Tools Options  Help
-
9 10 ﬂE‘ il_ g 10 ﬂ
pushdkey shiowy3led |E pushdkey shiowe led
Nl E @1 oo =il E @1 |[oum
I @2 ooz [ k @2 [z
ﬂ § @: [ | @:
| i 3 =~ b -
it T | L . o -
= il RE ] il
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2.6: Using Variable Array

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

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

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

“EXE” directory, normally in the c:\isawin\exe.

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

[DEBUG]
arrays=1

And then re-open the 1ISaGRAF workbench, you will find there is one more “Dim” column in the
ISaGRAF dictionary. The number entered can be 1 to 512. However it is very important, please
always declare the proper number you want. The larger “Dim” number, the larger memory is

consumed.
Integer/Real Yariahle
Mame: |CNT| | Netwark Address:

Comment: |

Lt l:l Conversion: | [none)

Aftribute |' Format Store

& Intemal O |rteger | [ztandard) j
" Real Cancel

i |

" Jnput
" Qutput

" Constant Initial value: I—I

I Retain B

[:Ezi> e

MNest

I

F Wl Conpier pions

» SIMULATE: Workbench Simulatar
15468M: TIC code for Maotorola

» |SABEM: TIC code for [ntel

CCA6M: C source code [V3.04)

I¥ Usze embedded SFC engine

[ Suppress unused labels
[ Optimize] variable copying

Select

Unezelect

Upload...

Drefault

ol

Cancel

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

The index of the variable array is always starting from 0. For example, if you declare an integer “CNT”
with “Dim” =10, the varable array will be CNT[O0..9], that is the item can be used is CNT[0],

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

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

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

Note: Please do not exceed the “Dim” number of variable array. For example please do not
program at CNT[10] or CNT[11] in the above example since the CNT ‘s dimension is only 10,
CNTI[O0], CNTI[1], ..., CNT[9]. There is no CNT[10], CNT[11], ...

How to debug variable array ?

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

©, ISaGRAF - TEST1 - Debugger - o] x|
File Control SR
PO b

Cption:  Help

B

i I3aGRAF - TESTI:[untitled] - List of varables x

-

File Edit Options Help

Drﬂl%—@ulal

Matne walue
T Glabal] B EEE = ~]
end of list> |CNT[” ) |

821

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

(1] 4 Cancel

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 2-67



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

e

. 15aGRAF - TEST1 [untitled] - List of variables

File Edit Options Help

DB =M Q|

Marme Comment
CRT[O] 100
CRT[] 101

=end of list=

©, ISaGRAF - TESTI - Debugger B=E
Filz: Control Tool: Option: Help
TN Y

--_ ISaGRAF - TEET1 - Frograms - O] x
File Make FProject Tool: BEEUES Option: Help
B HRE DE D mE REn]
Begin: Simulate
Link zetop
Documents: Workspace:

=t (program)

=

{4

Move the lists to the
right hand side.

-~ - [3aGRAF - TEET] - Frograms - (O] x

File Make Project Toole Debng Options Help
B HRS2E DEM ¥ Xie m$ JI&|
Begin: AN

Begin: ST1  (Structured Text)
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2.6.1 Assign Network address No. To Variable Array

To assign Modbus Network address number to the varable array. Please assign the network address
number to the first element, For example, No. = 1 assigned to CNT[0]. And the using “S_MB_ADR()”
function as below.

IntegexrfReal ¥Yarable H
M arne: ||:NT | M etwork, Address:

Comment; | A\ |

_ Please assign the first number for the first element.

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

Attributes Farmat

& |ntemal * |pkeger |[standard] ﬂ|

 Input " Real LCancel

© Dutput Mext |

* Constant Iriitial walue: ||:|

Previouz

| Retain

And then using “S_MB_ADR?” to assign the other network address number for each element.
For example,

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

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

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

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

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

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

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

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

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

IntegerfReal ¥Yarable E
M ame: ||:NT | Metwark, Address;

Comment; | A\ |

. Please assign the first number for the first element.
it | (please refer to section 4.1 for more information)
_ The number enter here is always in Hex. format.
Attributes Formal
& Intemal [+ |nbeger |[standard] ﬂ|

" [nput " Hesl Cancel

O Ouatput Mext |

*" Constant [ritial walue: ||:| |
Previous |

| Rgtain
Hﬁ\ Do Not check the “Retain” option for variable array.
|

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

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

IF INIT THEN
INIT := FALSE ; (*only doitat 1¥ PLC scan *)

TMP := Retain_A(‘N’,1,10,20);
(*
1st parameter : 'B':boolean, 'N': Integer, 'F': Real , T': Timer
2nd parameter : Network address No. for the 1st element of the "Variable Array".
3rd parameter : 1 - 255, number of element in the “variable array” to be assigned as
retained data.
4th parameter : starting retained address for this “variable array”.
7188EG/XG+X607/608, 1-8xx7+S256/512 : ‘B” & ‘T’ is1t0 256, ‘N’ & ‘F’ is 1 to 1024 .
Wincon-8xx7/8xx6+S256/512 : ‘B’ & ‘T’ is 1t0 1024 , ‘N’ & ‘F’ is 1 to 4096

*)

END_IF ;
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2.7: How to determine a D/I if it has bouncing problem ?

Some Digital Input devices have bouncing problem. They act similar as below.

Linstable Stable
OM H H H ‘ H H
OFF

Time

To determine the stable state of this D/I. User can write LD program as below.

Assume 30ms (0.03 second) to be defined as True.

INPUT ToN M1
i} I Q

T#30ms1EL ET

Then M1 is the “ON” stable state of Inputl.

Unstable Stable
O
30 ms ‘
OFF INPUT1
Time
M1

There is one another function block — “TOF” can be used to define the “OFF” stable state.

Note: M1 & Inputl are declared as Boolean variable.
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2.8: How to trigger something at some seconds later when one

event happens ?

For ex. If users want to trigger one action at 3 seconds later when one event happens, please
use the below LD logic. (M9 pulse is the event, M10 is the action to be triggered)

e

7}

T#35

I}

PT

TP

(l >

10

ET

Then M10 is the triggered action at 3 seconds later.

ON
M9
OFF

M10

3 sec

Time

Note: M9 & M10 are declared as Boolean variable.
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Chapter 3. Establishing I/0O Connections

Before you can operate an ISaGRAF program with the 1-8xx7, I-7188EG/XG & Wincon-8xx7 controller,
you must make sure that the 1/0O Library has been installed. If you haven’t done so already, install it as
outlined in Section 1.2 "Installing The ICP DAS Utilities For ISaGRAF".

Please visit below Web site to get more information about 1-8K and 1-87K 1/O boards.
http://www.icpdas.com/products/PAC/i-8000/8000 _I10_modules.htm

I-8K parallel I/O boards can be plug in 1-8xx7 ‘s slot 0 through slot 7 and slot 1 through slot 7 of W-8xx7
controller. Parallel 1/0 boards CAN NOT be used in RU-87P4 , RU-87P8 and I-87K4/5/8/9

expansion unit.

Digital Input / Output

1-8037 (16 out), 1-8040 (32 in) , 1-8041 (32 out) , 1-8042 (16 in + 16 out)
1-8050 (16 in / out) , 1-8051 (16 in) , 1-8052 (8 in) , 1-8053 (16 in)

1-8054 (8 in + 8 out) , 1-8055 (8 in + 8 out) , 1-8056 (16 out) , 1-8057 (16 out)
1-8058 (8 in) , 1-8060 (6 Relay out) , 1-8063 (4 in + 4 Relay out)

1-8064 (8 Relay out) , 1-8065 (8 SSR-AC out) , 1-8066 (8 SSR-DC out)
1-8068 (8 Relay out) , 1-8069 (8 PhotoMos relay out)

1-8077 (8 simulation in + 8 simulation out)

Analog Input (V , mA)

I-8017H (8 Ch.), 1-8017HS (16 Ch.)
I-8xx7: max. 1-8017H Sample rate is about 125Hz
while 1-8017HS is about 62 Hz
W-8xx7: max. 1-8017H Sample rate is about 200Hz ,
I-8017HS is about 100 Hz
It depends on the PLC scan time. The bigger scan time, the samller sample rate.

Analog Output
(V, mA)

1-8024 (4 Ch.)

Counter / Frequency
Input

1-8080 (4/8 Ch counter or Frequency)
(If using 1-8xx7, please update its driver as 1-8080 version)
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

Motion control
(1-8091 & 1-8090)

1-8091 (2 Axes. Pulse output) , 1-8090 (3 Axes Encorder)

(If using 1-8xx7 driver, please update its driver as motion version)
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

If using W-8xx7,the general driver version already support 8091 & 8090.

FRNET Master card

1-8172 (2-port FRNET)

Only W-8xx7 and iPAC-8447 / 8847 support 1-8172. One W-8xx7 can control 7
pcs. of 1-8172. One iPAC-8447 / 8847 can control 4 pcs. of i-8172. Please refer
to Chapter 23 or visit below web site for FRNET 1/0
http://www.icpdas.com/products/Remote_10/frnet/frnet_list.htm or
http://www.icpdas.com/fag/isagraf.htm FAQ-082

Expansion serial
communication ports

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

1-8142 (2-Ch. RS-485/ 422) , 1-8144 (4-Ch. RS-485 / 422)
1-81421 (2-Ch. RS-485 / 422)

(1-8xx7 can expan max. 16 ports at slot 0 through slot 3)
(W-8xx7 can expan max. 10 ports at slot 1 through slot 7)
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I-87K serial 1/0 boards can be used in 1-8xx7 “s slot O through 7 and slot 1 through slot 7 of W-8xx7.
They also can be used in 1-87K4 /5 /8 /9 expansion unit.

Digital Input / Output  |I-87040 (32 in) , 1-87040W (32 in), 1-87041 (32 out) , 1-87041W (32 out)
1-87051 (16 in), 1-87051W (16 in) , 1-87052 (8 in) , 1-87052W (8 in)
[-87053 (16 in) , 1-87053W (16 in)

1-87054 (8 in + 8 out) , 1-87054W (8 in + 8 out)

I-87055 (8 in + 8 out) , 1-87055W (8 in + 8 out)

I-87057 (16 out) , 1-87057W (16 out) , 1-87058 (8 in) , I-87058W (8 in)
1-87063 (4 in + 4 Relay out) , 1-87063W (4 in + 4 Relay out)

1-87064 (8 Relay out) , 1-87064W (8 Relay out)

1-87065 (8 SSR-AC out) , 1-87065W (8 SSR-AC out)

1-87066 (8 SSR-DC out) , 1-87066W (8 SSR-DC out)

1-87068 (8 Relay out) , 1-87068W (8 Relay out)

1-87069 (8 PhotoMos Relay out) , 1-87069W (8 PhotoMos Relay out)

Anlog Input (V, mA) [I-87017R (8-Ch.), 1-87017RC (8-Ch.) : Sample rate is 1.25Hz (10/8=1.25)
I-87019R (8-Ch. Universal input or T/C input) : Sample rate is 1.25Hz
1-87017W-A5 (8-Ch.)

Analog Output I-87022 (2-Ch.) , 1-87022W (2-Ch.) , 1-87024 (4-Ch.) , 1-87024W (4-Ch.)
(V, mA) 1-87026 (2-Ch.) , 1-87026W (2-Ch.)
Temperature input 1-87013 (4-Ch. RTD) , 1-87013W (4-Ch. RTD)

1-87015 (7-Ch. RTD) , 1-87018R (8-Ch. T/C)
1-87018Z(10-Ch. T/C or 0~20mA, 4~20mA or +/-2.5V)
1-87019R (8-Ch. Universal input or T/C input)

Counter / Frequency i-87082 (2-Ch. Counter or Frequency)
Input 1-87082W (2-Ch. Counter or Frequency)

Important:

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

2. The 1-87018Z is better than 1-87018R and 1-87018 in industrial application. (1-87018Z has
10-channels. The precision is better than 1-87018R and 1-87018 . 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.)
3. The 1-7018Z is better than I-7018R and 1-7018. (The reason is the same as 1-870182)

i-7018z: http://www.icpdas.com/products/Remote 10/i-7000/i-7018z-g.htm
i-87018z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm

For more description about using 1-87018Z and 1-7018Z, please refer to Chapter 11.3.9 or
www.icpdas.com — FAQ — Software — ISaGRAF - 055.

Please refer to “Getting Started Manual” of 1-7188EG/XG 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
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3.1: Linking I/O Boards To An ISaGRAF Project

To begin connecting 1/0 boards to an ISaGRAF project you must first link the 1/0 boards to the
ISaGRAF program. The numbers on the left of the "1/O Connections” window indicate the slot number.
Slots 0 through 7 are used ONLY for real 1-8000 series 1/0 boards(Slot 1 through 7 for W-8xx7).
Slots 8 and above can be used for "virtual” I/O boards such as the "Push4Key" and "Show3Led"
functions for the 1-8xx7. For I-7188EG/XG & uUPAC-7186EG, slot 0 is for Xxxx serial 1/0 boards, slot 1
& above are for others.

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

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

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

Slot 2: 1-87017 Board (8 channel analog input)

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

Slot 8: "Push4Key"

Slot 9: "Show3Led"

[+ I1SaGRAF - I04LD - Programs = =1k
Fie Make Froject Tooks Debug Options Help
hEHSII DDha|¥Xie mi 20%

Begn B3 Hello Fesst & St Each U8
2 [T control Outputs U0 cornaction |
s 1SaGRAF - 10400 - 10 connection ;]gjﬁli
Fis Edt Took Options Help

Begin Howdy (Ladder Ciagra) a pBEe ¢4 FX &

= pushdkey |
= show3led ;

| Name Of 'O
Wame Of Connectad
/O Boards Board Variables

Associated With
Each 'O Board

A powerful feature of the 1-8xx7 controller system is that you can intersperse "real” 1/O boards with
"virtual” 1/0O boards.
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3.1.1: Linking I/O Boards

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

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

wn 1SaGRAF - ID4LD - I/0 connec 10O x|
File Edit Tools Options Help

@ pERn ¢l FX &
1\ E
£

Select board/equipment = ﬂ

i 8055 8CH. DI & & CH. DD

i_87055: 8CH. DI &3 CH. DD k

xana_io: Analog 1/0s for simulation

xboo_io: Boolean 1/0s for simulation Cancel |

xmsg_io: Message /03 for simulation

Mote I

Library

" Boards

[ﬁ * Equipments

If you link an I/0O 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 "I1/O
Connection™ window. Click on the slot you wish to link the attribute to, then double click on the channel
(or 1/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.

% ISaGRAF - ID4LD - Global booleans o [=] B

Fl= Edt Tools Options Help
| B 00 =B d &

Buoolearss |integers/Reals | Timers | Messages | FB instances | Defined words |

[bripait] 0oon Pushicutton 21

=

1 (* Pushbuton #1 %)
[irgrt] (1atzetrue)

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

w 15aGRAF - 104LD - 10 conneckion B -1O] x|
File Edit Tools Options Help

@ B2 L FR S

[0 | &m i 8055 i’ qawse| ref =11

[-] = DIB o 1 M

E| = DOB n ﬂ
em i 87065 7]

[-] = DI8 n& #]

B = DO8 Connect I/0 channel #1 3 ﬂ
== i 87017
= i_87024 Channel: | | Close |
Free: _
K2

_— K3
E K4 Connect [: |
8 = pushdkey Free |

[5 | =2 show3led
Next |

Previous |
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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/0O point you wish to remove. The "Connect 1/0 Channel #x" will open then click on the "Free™ button
to remove that variable from the 1/0 point.

[ ISaGRAF - I04LD - 1/0 eckios = IDI_EI
File Edit Tools Options Help
2 eBRaltd Fh 8 )
. LA = Click on here to see the
[0 | em i_8055 i’W\ .
EI-]E DlB na _eJ K1 (a Pushbuﬁon e a) On-llne help-
[-] = DO8 o | K2 (* Pushiutton #2 %)
em i 87055 ] K3 (* Pushbution #3 )
[-] = DI8 na %ﬂ K4 (* Pushbitton #4 %)
EI = D08 Ik
ST x
Erie An ™~* Channel: |Kil | Close |
4
Free:
[& ]
EEl = pushdkey no+
(2 | =2 show3led ng
HMext |
Previous |

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

x4
Channel Clata f
Freor L
Connect
Frese
_io) x|
MNiexl [
Previous |
[T DIs o (1] & KITFustbation #1 )
[-] = DOB ne  [2] & K2 Pushbution £2*)
= i_87055 | o K3 (" Pushbutton £3 %)
[ = Di8 no “]
[] = DOB ne [}
o i_BT07 o e
= 1_87024 )
(<]
L]
Le]]

B > pushdkey aw
=] &= showlled e
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3.2: Linking Analog Type I/O Boards

Note:
1. The 1-87017R and 1-87017RC is better than 1-87017 and 1-87017C in industrial application.
2. The 1-87018Z is better than 1-87018R and 1-87018 in industrial application.

3.2.1: Setting “range” parameter in analog 10 board

The method to connect analog type 1/0 boards to the controller system is very similar to that of
connecting digital I/0 boards. First, variables which are connected to analog type 1/O boards should be
declared as “Interger” format.

Integer/Feal Variable

Mame: [COUNTER | Metwork Address: l:l
Comment: | |
Unit: | Lll
oo —TT—
" Internal

 tnput [ E=1 |
" Dutput Mext I

" Constant Initial value: | | -
I Retain Previous I
Extended I

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

ss TSaGRAF - [D4LD - 1/0 connection
File Edit Tools Options Halp

@ 2B ir & F
[ ) Em i 8055

Click on here to
see the on-line

[ E'D'B i -R;‘:h.!."!i range = 8 help'
[ = Do8 -
[ == i 87055 i 504n: 32 CH. Tsolated DI
[-) = DIB i_8041: 32 CH. Isolated DO
DOB i_8051: 16 CH. DI
D = i_8052; 8 CH. |solated Differential DI Cancel
LU T me—
i i_B056: ck on the "Note" Hote
AL Lg157: Jputton for an 2
(4] i"g0&0; gon-line description
(=] i B0G4: the parameters - Library
——|i 8065
Technicalnotes x|
| [T ~ || [i_87017:8 CH. Analog Input -]
iH87017 : 8-channel Analog Input Module [Serial O] ﬂ

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

parameters :
ranggée.-4{16 bit resolution]

8% v — v — oy
-32768 — 0 —> 32767
modbus val: 8000 —> 0000 —> 7FFF

' 5V —» 0¥ —>» +5Y

K

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

I/0 Board parameter x|

Parameter: range

Value: |3 '—_._—_E\'] | Cancel |
=

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

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

range: [1b bit resolution]

g: 109 —»> 0¥ —> +10v
-32768 —> 0 —> 32767
modbus wal: 8000 —> 0000 —> ¥FFF

q: B —> 0V —> +4hY
-32768 —> 0 —> 32767
modbus val: 8000 —> 0000 —> FFFF

A: IV —> 0¥ —> 41V
-32768 —> 0 —> 32767

Please refer to Appendix D - “Table of The Analog 10 Value” for more information for several
different types of analog boards and their respective ranges.

Note: Analog conversion functions:

The below functions are useful if user want to convert analog 1/O value to application engineering value.
For example, to convert 4 to 20 mA to become 0 to 1000 Psi, user can use function - “A4 20 _To” to do
it. Please refer Appendix A.4 for more description.

1. A4 20 To: to convert 4 to 20 mA analog value to become engineering value (32-bit Real)
2.V0 10 To:toconvert0to 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 —32768 to +32767) to become
engineering value (Integer, value should be in —32767 to +32768)
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3.2.2: Setting special “range” parameter of temperature input board to get clear
“Degree Celsius” or “Degree Fahrenheit” input value

ICPDAS provides many temperature input modules as below.

With “broken-line detection” or called “wire opening detection”
Thermocouple type: 1-87018Z, 1-87018R, 87019R, 7018Z,7018R, 7018BL, 7019, 7019R
RTD type: 1-87013, 87015, 7013, 7015, 7033
Thermister type: 1-87005, 7005

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

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

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

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

wm [BaGRAF - T2 - 1/0 connection -10| x|

File Edit Toolz Optons: Help
B =BRn +0 | FR 8

[0 ] | meee] ref = 87013

= i 87013 o » @ range = 20

] N

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

< value is normally from —32768 to +32767

[a] 4

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

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

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

If user want to get a clear temperature input value, for example, value of 2312 means “23.12” Degree
Celsius. Then please set “range” to a special value defined as below.

Important:

Special “range” is supported since driver version of 1-8xx7:3.11 , W-8xx7:3.24. It is better to update
your controller hardware driver to become 1-8xx7:3.19 , W-8xx7:3.36 or later version.
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
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Format: TTRR  (Hex. Value)

TT=10 (Convert to "Degree Celsius")

TT=20 (Convert to "Degree Fahrenheit™)

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

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

A. 1020 : (TT=10, RR=20) the input value will be "Degree Celsius", unit is 0.01 degree, range=
"20 : Platinum 100, a=0.00385, degree Celsius". That results input value of "2356" = 23.56
Degree Celsius, "-489" = -4.89 Degree Celsius, "999990" = sensor broken line.

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

C. 21 : (TT=00, RR=21) the input value will be Default value (standard “range” setting),
-32768 to +32767, range = "21: Platinum 100, a=0.00385, degree Celsius"
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3.2.3: Using 1-87017RC

I-87017RC is a 8-Channel current input board. Un-like the 1-8017H , 1-8017HS and 1-87017R, it doesn’t
need to plug an external resistor of 125 ohms to measure current input.
http://www.icpdas.com/products/Remote 10/i-87k/i-87017rc.htm

1-87017RC ‘s sample rate isabout 10/8 = 1.25 Hz. If your application need faster sample rate, Please use
1-8017H or 1-8017HS.

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

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

To use 1-87017RC in slot 0 to 7 of 1-8xx7 or slot 1 to 7 of W-8xx7, please connect “i87017rc” in the
related slot No. Then set the proper “Range” setting, then connecting related Integer Input variables in
Channel 1 to 8.

o [3aGRAF - TEET1 - [/0 connection =10 x|

File Edit Toolz Option: Help
B eEBR2o|tcd BEX| S| Double click here to set proper
: . “Range” value
& | [zune] ref = 871
num| range = D All channels of 1-87017RC use the
Bl = 8701 7rc e o Al same "Range” setting.
X BB o A2
o] \ ] 7]
Connecting “i87017rc” in || 7]
correct slot No. 7] Doulble click the Channel No. to
[5 |2 connect the related Integer Input
— ] 7 variable.
IEN ~| 7]
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Note:

If the current input sensor is 4 to 20 mA, user may better set 1-87017RC ‘s range type to “[D] : +/- 20
mA” ,or “[1A]:0~20mA”. (setas"[7]:4to20 mA" isnot good)

The reason is :

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

Howeuvr, if setting 1-87017RC ‘s range type as “[D] : +/- 20 mA” or “[1A] : 0 ~ 20 mA”, analog input

value of 0 or close to 0 only means the Sensor is broken-line . If the Sensor input is 4 to 20mA , the
analog value should be 6553 to 32767 , not close to 0.
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3.2.4: Using 1-8017H and 1-8017HS

1-8017H and 1-8017HS are parallel analog input boards. 1-8017H has 8-channels, while 1-8017HS has
16-channels. If using them in 1-8xx7 controller, the 1-8017H ‘s max. sample rate is about 125Hz ,
I-8017HS is about 62 Hz. If using in W-8xx7 controller, the 1-8017H ’s max. sample rate is about 200Hz ,
I-8017HS is about 100 Hz. 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.
1-8017 sample rate only about 1000 / 50 = 20 Hz.

http://www.icpdas.com/products/PAC/i-8000/8000 IO0_modules.htm

Un-like the 1-87017R and 1-87017RC, the 1-8017H and 1-8017HS can set each channel to become
different range type. The “CHXx_rang” setting can be :

Range setting Minimum Maximum
Physical (analog val.) | Physical (analog val.) | Physical (analog val.)
5 -25V (-32768) o0V (0 +25V (+32767)
6 (need external resistor| -20 mA (-32768) 0mA (0) +20 mA (+32767)
of 125 ohms)
7 -1.25V (-32768) oV (0 +1.25V (+32767)
8 -10V (-32768) o0V (0 +10V (+32767)
9 -5V (-32768) o0V (0 +5V (+32767)
Parameters:

Noise_Filter_Max : The maximum allowed analog input value. -32468 to +32767. If the analog input
value is larger than this value, it will be modified to become this value.

Noise_Filter_Min : The minumum 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. 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.

‘wm ISaGRAF - TEST1 - I/0 connection - |EI|1| |

File Edit Toolz Opfions Help .
Each channel can have different
SR A= “Range” setting

il v ref = 8017
(eann] CH1_rang = &
mam| CH2_rang = & /
ceaet| CH3_rang = 8
tann] CHA_rang = 8
muan] CHS rang = &
(ean] CHG_rang = &
(eann] CHY _rang = &
muun] CH8 rang = 8
ceann| Moise_Filter_Max = 32766
'muan] Noise Filter Min = -32767
ctan| Sample_NMumber = 1

- (]« -

]

= i_B017h .
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3.2.5: Using 1-8080

If using in 1-8xx7, please update 1-8xx7 driver to become i-8080 version (Ver. 3.19 or later).
If using in Wincon-8xx7, please update driver to become 3.36 or later.
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

I-8080 can measure 8-channel of “Up-Counter” or 4-channel of “Dir / Pulse Counter” or 4-channel of
“Up / Down Counter” . It can also measure 8-channel of “Frequency input”
http://www.icpdas.com/products/Remote 10/i-8ke/i-8080.htm

JRI=TEY
File Edit Toolz Optons: Help
2B pERO|cL | EX &8
ﬂ roe| ref = BOB0A -
mm i 8080 maa| CH1 _MODE = 3
B = CNTA4 i cmn| CHZ MODE = 3
B == FREQS n maa| CH3 MODE = 3
B = UP_CNTS < 'maa| CH4 MODE = 3
B == RES CH4 ne cmn| CH5 MODE = 3
B = RES CHB8 ne maa| CH6 MODE = 3
cmn| CHY MODE = 3
maa| CH8_MODE = 3 —
cmaa| CH1 2 filter = 100
| CH3 4 filter = 100
LI cmea| CH5 8 filter = 100 LI

The default "CHx_x_filter" setting is 100. It is for filtering, the input signal with smaller time-width (that
is, larger input frequency) will be filtered out.

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

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

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

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

Max. allowed input signal (Hz) CHx_x_filter value
0~1K 200
0~2K 100
2K ~ 5K 40
5K ~ 10K 20
10K ~ 20K 10
20K ~ 100K 2
100K ~ 450K 1
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“CHx_MODE” setting is to set the signal input type of each channel as below.
“CH1_MODE” to “CH8 MODE” is for Ch.1 to Ch.8 of “8-Ch Up Counter” and “8-Ch Frequency” .

If setting as “4-Ch. DIR / Pulse Counter” or “4-Ch. Up / Down Counter” mode,
CH1_MODE and CH2_MODE must set as the same value. It is for Chl.
CH3_MODE and CH4 MODE must set as the same value. It is for Ch2.
CH5_MODE and CH6_MODE must set as the same value. It is for Ch3.
CH7_MODE and CH8 MODE must set as the same value. It is for Ch4.

For example,

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

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

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

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

Note:

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

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

The 1SaGRAF 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, ..., +2147483647 , +2147483648 , +2147483649 , ... , +4294967295 ,
then back to 0, 1, ...
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3.2.6: Using 1-87015 to measure up to 7-ch of RTD temperature inputs

The i-87K 1/0 board (like 1-87015) can plug in the slot 0 throygh slot 7 of the 1-8xx7 controller, and in
slot 1 through slot 7 of the Wincon-8xx7 controller. It can also be used as RS-485 remote 1/0 module.
(That is plug in the RS-485 1-87K4 / 5/ 8 / 9 expansion unit. Please refer to Chapter 6).
http://www.icpdas.com/products/Remote 10/i-87k/i-87015.htm

1-87015 ‘s Sample Rate is about 10/8 = 1.25 Hz.

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

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

we [SaGRAF - TEST1 - I/0 connechion - ||:||5|

File Edit Toolz Optons: Help

i | B ﬂﬂﬂ | T | = & | - | Each channel of the i-87015 can

[o] [ Technical noteg | | ki) ref = 870158 4~ have different “range” value

EN = i_87015f U aut| CH1 _range = 20

Pl 7T 2 range = 20

— maa] CH3 O e=20
Please connect “i_87015f” in an| CHA_range™=20
the 1ISaGRAF 1/O connection : = .

. e | CHS_range = 20 On-Line Help
window if using 1-87015 /O mane| CHB_range = 20
board. | CH7 range = 20

e

7 | i |

Technical notes x|

F0 Eards || {isroise7cH.RTD |

— 7

— parameters : 4 ;l

range:

.

20: Platinum 100, a=0.00385, degree Celsius
temperature : -100 —> 0 —> +100
val: -32768 —> 0 —> 32767 [dec)
8000 —> 0000 —> 7FFF [hex.)
21 : Platinum 100, a=0.00385, degree Celsius
temperature : 0 —> +100 ~|
<] | O
ak.
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3.2.7: Using 1-87019R

I-87019R is a 8-channel of Thermo-Couple temperature input board or can be set as normal analog input
board, like “+10V” or “+20mA”. Each channel can have different “range” type setting.
http://www.icpdas.com/products/PAC/i-8000/8000 10_modules.htm
http://www.icpdas.com/products/Remote 10/i-87k/i-87019r.htm

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

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

I-87019R ‘s Sample Rate is about 10/8 = 1.25 Hz. (If your application need faster Sample Rate, please
use 1-8017H or 1-8017HS)

To program 1-87019R, please connect “i_87019” in the related slot in the ISSGRAF 1/0 connection
window. Then set proper “range” setting. Then connecting related Integer Input variable in Ch.1 to Ch.
8.

me [SaGRAF - TEST1 - I/0 connechion - ||:||£|

File Edit Toolz Optons: Help
B B2 40| FR S

(0] | mum| ref = 87019 Each char}nel can have different
B = i_87019 o4 mm| CH2 rang = 6

smaa| CH3 rang = 5
meas| CHA rang = 5
memm] CHS rang = 5
smaa| CHE _rang = 5
maan| CHY rang = 5
smaa| CHB _rang = 5
o Al
B o A2
7]
[4 ]
]
L& |~
]

x| s )

=l |l=]l=]]=||=]||=]|]|=
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3.2.8: Using 1-8024

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

The ouput speed of the 1-8024 depends on the PLC Scan Time. For examplem, if PLC scan time is 10 ms,
then the ouput value will be ouput in about 10 ms. However if PLC scan time is 100ms, then the ouput
value will be ouput in about 100 ms.

The speed of the 1-8024 is faster than 1-87024. Besides, unlike the 1-87024, the 1-8024 can have different
“range” setting in each channle. (All channels of 1-87014 use the same “range” setting)

However 1-87024 can use in slot 0 to7, and also in the RS-485 remote 1-87K4 / 5/ 8 / 9 expansion unit.
(1-8024 can only plug in slot 0 to 7 of the 1-8xx7 or slot 1 to slot7 in Wincon-8xx7 controller)

The analg output value of the 1-8024 is :
Current : (0 to 32767) means (0 to 20 mA)
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
23 Physical signal +10.0 V -10.0V
Analog output value +32767 -32768

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

o x|
File Edit Toolz Optionz Help

2 =BR2n ¢80 FX 8 Each channel of i-8024 can
(o] «| s ref = 8024 A have different “range” setting
| CH1 rang = 33

maus| CH2 _rang = 33

El = i_B8024 roe  men| CH3 rang = 33

[4 ] maen| CHA _rang = 33

R

(5] B o V2

e

e

(=] =
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3.2.9: Using 1-87018Z to measure up to 10-Ch. of thermo-couple inputs

The 1-87018Z is better than 1-87018R and 1-87018 in industrial application. 1-87018Z has 10-channels.
The precision is better than 1-87018R and 1-87018 . And each channel can configure to be different Input
type and range. For example, using Ch.1 to 4 to measure 4 to 20 mA , using Ch.5 to 8 as Thermo-Couple
K-Type, using Ch.9 to measure +/- 2.5V, and using Ch.10 as Thermo-Couple R-Type.

i-87018z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm

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

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

1-87018Z ‘s Sample Rate is about 10/10 = 1 Hz. (If your application is to measure faster signal of
“+10V” or “+20mA” , please use I1-8017H or 1-8017HS)

To program 1-87018Z, please connect “i_87018z” in the related slot No. on the 1/O connection window.
Then set proper “range” setting. Then connect related Integer Input variable to Ch.1 to Ch. 10 .

‘o I5aGRAF - T5 - I/O connection 10 x|

File Edit Tool: Option: Help
CEEE LR =1

«| ».m| ref = 87018FA . .

\ ;: :;Em_,ang - 1A Each channel of i-87018z can have different

BB = i_87018z\  ~ & — mm CH2_rang = 14 “range” setting.

\ [mu] CH3_rang = 14 /

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

\ s CH5_rang = 100F “1A* 0 ~ 20MA “

(6 \ mus] CHE_rang = 100F : '

\| | CH7_rang = 100F )

(o] :mar] CH8_rang = 100F Ch.5 to 8 are using “100F: T/C K-Type,

Please click on “?” to | :muzl CHI_rang = 200F convert to Degree Celsius, unit is

1 ine- meea| CH10 _rang = 200F 0.01deqgree” .

get 9n Llr’l,e He'lp of S g

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

L] (6 ]

j If Ch.5 to Ch.10 in this example return

(5] 999990, it means Sensor broken-line.

| [12]
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3.2.10: How to measure up to +/-150 VDC voltage input in ISaGRAF controllers
with the i-87017W-A5 1/O card ?

ISaGRAF controllers support the i-87017W-A5 1/0O module to measure +/-150VDC or +/-50VDC since
below driver version.

Wincon-8xx7 / 8xx6 : 3.41
i-8417 / 8817 / 8437 / 8837 : 3.23
1-8437-80/ 8837-80 : 3.23
i-7188EG : 2.21
I-7188XG : 2.19

Please download the new released driver and the “ICP DAS Utilities For ISaGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm if yours is old.

Please visit http://www.icpdas.com/products/Remote 10/i-87k/i-87017w-a5.htm for More information
about the i1-87017W-Ab5.

To use the i-87017W-A5 in the Wincon-8xx7 's slot 1 through 7 or in the i-8xx7 's slot 0 through 7.
Please connect “i87017a5” in the ISaGRAF 1/0 connection window.

wn [SaGEAF - T1 - 140 connection -0l x|

File Edit Tool: Optons: Help

S AR A=

[0] i’ (| ref = 8727
v = range = 1B
Bl = i87017a5 a0l
.~ |Range:
# |1B:
j 150V - OV - +150V
. | -32768 - 0 --- 32767
(6] 4 ic:

7] 2]
50V - OV - +50V
-32768 --- 0 --- 32767
|

If the i-87017W-A5 is plugged in the RS-485 remote expansion base like the i-87K4/5/8/9 or the
Ru-87P1/2/4/8, please connect “bus7000b” in the ISSaGRAF 1/0 connection window first. Set proper
communication parameters, then using the “i87017a5” function block in the programs . (Please refer to
chapter 6 for more information about programming the RS-485 remote 1/0). The i-87017W-A5's
DCON utility setting should be 2's compliment format. Type code can be 1B or 1C.

1B : -150v --- 0 - +150V (Channel value is-32768 --- 0 --- +32767)
1C: 50V - 0 --- 450V (Channel valueis-32768 --- 0 --- +32767)
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3.3: Linking Some Special Virtual board

3.3.1: Using “Push4Key” and “Show3Led”

Note:
I-7188EG/XG & Wincon-8037/8337/8737 doesn’t support “PusgdKey” & “Show3Led”

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

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

IMPORTANT NOTE:

As with any real digital input or real digital output, you MUST declare a variable name for each of the
"Push4Button” inputs and "Show3Led" outputs in the "ISaGRAF Global Variables" window BEFORE
they can be assigned to an ISSGRAF program.

B 15aGRAF - 104LD - Global booleans = |0 x|
Féz Edt Tooks Options Help

| B O0@ =xDd &

Booleans | integersifeals | Timers | Messages | F8 instances | Defined words |
A, | Adedr Commert
| Pughioutton #1

wn 1SAGRAF - 104LD - 1/0 connection i =10] x| |—

File Edt Tools Options Help
e mERe ¢d FR &
[l = DOB nea| mmorei=11

(2] == i_87017 awa— [T 2 K1 ¢ Pushbutton #1 %)

(3= i 87024 roo  [2] O K20 Pushoution #2*)

[s] | [3] o K3 Pushouton#3%)

(=] i & Kd (" Pushoution #4 %)

(&1 = 15aGRAF - 104LD - 10 connection ol

(7 |§ _ Fe Edt Took Opbions Help

ﬂmwshﬂ;w QB2 ¢l ER &

L& | ESEdieTE = i 87017 o ol a] am el =10
= i_B7024 r e — [ o Q1 Output Lamp #1 7)
N © 02" Outpud Lamp #2 )
=] %@ Q3 " Outpt Lamp #3 %)
(e]
.
o pushdkey  ne
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3.3.2: Using “io_state” to test the operation state of real 1/O boards

I-8xx7 and W-8xx7 / W-8xx6 controllers support “io_state” to test the operation stste of real 1/0O board in
slot 0 through slot 7. The failure state are as below.

1. Wrong 1/0 board plugged in the slot.
2. 1/0 board is absent.
3. 1/0 board is damaged which cause the ID byte can not be read by the controller.

Note:

1. “io_state” can not detect i-8112 /8114 /8142 /8144 / 8142i,i-8072 ,i-8073 , i-8074, i-8120, i-8172 ,
i-87120 and i-8090 / 8091 / 8092 / 8093 / 8094 .

2. 1-8xx7 and W-8xx7 / 8xx6 doesn’t support “Hot-Swap” in slot 0 to slot 7. Please DO NOT plug
in 10 boards when controller power is ON. This action may make the 10 board and backplane
damaged.

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

To use “io_state” , please connect it at slot 8 or larger slot No in the 1/0O connection window.

The below example will detect if slot 1 : i-8017H and slot 2: i-8024 and slot 5: i-87015 working normal
or failure. It means working normal if the related channel is TRUE, False means failure or can not find
the related 1/0O board (Wincon doesn’t have channel 1 — “Slot 0”)

wn [5aGRAF - TEST]1 - If0 connection - |D|l|

File Edit Toolz Optionz Help
AR A=

[0 ] :I EITT ref—
== i 8017h n &

= i_8024 s - _| ins1
[ 5] & ios2
(4] 2

= i B7015f na & ]

[ & ] @ iosh
]

2

Eo io_state na

~|
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3.3.3: Using “echo_tim” to delay some milli-seconds before the Modbus RTU Slave
port replying to the PC / HMI / SCADA

I-8xx7 and W-8xx7 / 8xx6 controllers support “echo_tim” to delay some milli-seconds before the
Modbus RTU slave port to replying to the PC / HMI / SCADA.. 1-8xx7 can control only one port to delay
the reply. However Wincon can control max. 5 RTU slave port to delay reply (Please refer to Chapter
3.3.4).

The “echo_tim” can control the below Modbus RTU Slave port.
I-8xX7 : One of COM1 and COM2 and COM3
W-8XX7 [ 8XX6 : One of COM2 and COMS3.
(Please refer to Chapter 3.3.4 for COM5 to COMS8 in W-8xx7)

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

The first “Delay_COM?” setting is the COM port No. to be delay. I-8xx7 can be 1, 2 or 3. W-8xx7/8xx6
can be 2 or 3. The second “Delay_time” is the milli-seconds to delay. It can be 1 to 10000 (unit is 0.001
second)

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

The below example set 1-8xx7 ‘s COM1 Modbus RTU Slave port to delay 50 ms before responding to
PC/HMI .

wn ISaGRAF - TESTI - IO connection - ||:||5|

File Edit Tool: Option: Help

SEEL R A=

(0] i’ (o] ref = 120

| Delay COM =1
man| Delay_time = &0
i

[4]

[& |

N

EIl = echo_tim o

=

Why Modbus RTU Slave port need to delay ?

For example, there is some application applying some communication equipment (like radio modem)
which need some time to switch the sending / receiving state. When PC / HMI send Modbus RTU
request to 1-8xx7 and Wincon-8xx7 via this “radio modem” , the 1-8xx7 and W-8xx7 should not reply
immediately. They should delay some milli-seconds to wait this “radio modem” to complete its
switching to send / receive state, then reply.

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 3-24



3.3.4: Using “RTU_Slav” to expand more Modbus RTU Slave ports in Wincon

Wincon -8xx7 / 8xx6 can configure one of its COM2:RS-232 and COM3:RS-485 to become a Modbus
RTU slave port. To expand more Modbus RTU slave ports, please plug one or two i-8112 /8114 /8142
/ 8144 serial communication board in slot 1 or 2 (COMS5 to COMBS). Then please refer to Appendix E
and G of the W-8xx7 “Getting Started Manual” to setup COM5 to other COM No. first .

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

wn [SaGRAF - T5 - TAD connection - 10| x|

File Edit Toolz Optons: Help

B PBRE 40 FR &

| k| ref =

imm| Rtu_Slave Port2 =5 | please click on ?” to get the

imu| Baud_Port2 =13200 | On-Line-Help to check the bottom if the
st Delay_timez2 = 0 release date of this “rtu_slav” is dated at
:muos| Rtu_Slave _Portd =0 | “Feb.15,2007” or later date.

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

| Delay time3 =0 “Delay_time2” to “Delay_tim5” setting.
mm| Rtu_Slave_Portd =0 | (please refer to Chapter 1.2 to download
am rtu_slav :mm| Baud_Portd = 19200 | and re-install it to your ISaGRAF).
= remot n& cman| Delay_timed = 0

maa| Rtu_ Slave Porth = 0

‘tat| Baud Porth = 19200
meae| Delay timeb = 0
| reserved = 0
[mm| reserved = 0
(mamn| reserved = 0
7]
7]
7]
= i

= l=E= === =

“Rtu_Slave_Port2” to “Rtu_Slave_Port5” setting can be 0, 5, 6,7 or 8. Setting as 0 means not enable the
Modbus RTU Slave port.

“Baud_Port2” to “Baud_Port5” setting can be 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 or
115200.

“Delay_time2” to “Delay_time5” setting can be 0 or 1 to 10000. unit is 0.001 second. It specifies the

delaying milli-seconds before replying to the PC / HMI / SCADA software. Why dealy ? Please refer to
the description of Chapter 3.3.3.
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3.3.5: Using “dis_stop” to disable / enable the ISaGRAF Download function

For some reason, to prevent someone to use ISaGRAF software to stop or to download a different
controller project already running in the i-7188EG , 1-8437/8837 and W-8xx7, the “Dis_stop” can be
applied . Please connect “dis_stop” at a slot No. larger than 8 and init the channel value to become TRUE.
Then stop / download command is not allowed in this controller.

o ISaGRAF - T5 - [#0 connection -0 x|

File Edit Toolz Optong Help
B 2BR2n ¢8| FR 8

i’ cmann| ref = FF
B < Enable_Stop

El = dis_stop o+

-
=

=

To disable “Dis_stop” to accept stop / download command, please run the original ISaGRAF project to
link to this controller and set the channel value to become False.

Please refer Chapter 19 for more information about the Internet security.
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3.3.6: Using “tcp_para” : Why are my i-8x37, i-8x37-80, i-7188EG and
UPAC-7186EG 's TCP connections disconnected and then recovered about every
20/40 hours ?

In order to avoid the TCP sockets staying idle for a longer time, these controllers will default
reset all TCP connections about every 20/40 hour .

If this feature is not necessary and you want to disable it, please link the “tcp_para” in the 1/0
connection window as below (The "tcp_para" is belong to "IO complex equipment" .)

The "INIT_ETHERNET _T" parameter can be set to configure the TCP recycling time. The
value of this parameter could be set as “0” or any value between 10 to 300(hours). To disable
this recycling TCP socket feature, please set the "INIT_ETHERNET_T" parameter as “0”.

s ISAaGRAF - TCP_FARA - 1/O connection - (O] x
File Edit Toolz Opton: Help
CEELR R A=
i‘ couan| ref = 3E

cooen| SYN_ACK T() = k0

¢+ an| INIT ETHERMNET T = 40

ETTLINS
muan| Heserved =0
| Reserved = 0
[z Reserved = 0
| Heserved = 0
[z Reserved = 0
am tcp_para 7]

= param n&

ElRIEE el
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3.4: Directly Represented Variables

If you have an 1ISaGRAF-256 or ISaGRAF-L workbench (Version 3.4x or 3.5x ) with a dongle, you
don’t need to use the skill described in this section.

A very useful feature of the ISSGRAF Workbench program is the ability to create "directly represented
(or internal)” variables. Internal variables are program variables that can be used in an ISSGRAF
program, but they are not physically connected to any of the input or output variables. There are four
versions of the ISSGRAF Workbench program available with the 1-8xx7 controller system:
ISaGRAF-32, 1ISaGRAF-80, ISaGRAF-256, and ISaGRAF-L. The number after "ISaGRAF" represents
the number of I/O variables that are allowed with that particular ISaGRAF Workbench program.

The 1ISaGRAF Workbench program comes with a hardware protection device (dongle) that plugs
directly into your development computers parallel port. Every time you compile a program in ISaSGRAF
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 1-8xx7 controller system.

These "directly represented (henceforth called "internal™) variables can be used in lieu of your real world
inputs and outputs so you can create additional program variables that do not count against the amount of
ISaGRAF program variables. The only "caveat emptor" to these internal variables is that you must
follow a strict programming scheme to program and access these internal variables, and they are more
complicated to create than the regular input and output variables. For a professional programmer,
recommend to purchase an 1ISaGRAF-256 workbench rather than an 1ISaGRAF-80 or
ISaGRAF-32 workbench for programming on 1-8xx7, 1-7188EG/XG & Wincon-8xx7 controllers.

Single Type Internal Variable Programming Scheme:

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

%IXs.c free channel of a boolean input board, ex. %I1X2.3
%QXs.c free channel of a boolean output board, ex. %QX0.2
%IDs.c free channel of an integer input board, ex. %ID3.1
%QDs.c free channel of an integer output board,  ex. %QD2.4
%ISs.c free channel of a message input board, ex. %IS3.1
%0QSs.c free channel of a message output board,  ex. %QS2.4

Complex Type Internal Variable Programming Scheme:

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

%IXs.b.c free channel of a boolean input board, ex. %I1X2.3.2
%QXs.b.c free channel of a boolean output board, ex. %0QX0.2.1
%IDs.b.c free channel of an integer input board, ex. %ID3.1.3
%QDs.b.c free channel of an integer output board,  ex. %QD2.4.3
%ISs.b.c free channel of a message input board, ex. %I1S3.3.1

2%0QSs.b.c free channel of a message output board, ex. %0S2.1.4
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An Internal Variable Program Example
Create a new project for an ISaGRAF ST program, and then create a link to the 1/O boards that are
specified in the window below. Declare three input variables called "D1", "D2", & "D3" for the 1-8051
board located at slot 0, and then create three output variables called "OUT1", "OUT2", & OUT3" for an
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 1/0).

i ISaGRAF - ST_INTER - I/ connection ] 5
File Edit Tools Options Help

@ mRBen ¢4 FL S

i =0 i 8051 nd - ref = 8051 -
= i 8056 / na
2]
[4]
]
(& | (6 ]l
]
ha | IEH e B

Create A New "ST" Program
-~ 15aGRAF - ST_INTER - Programs =IO/

File Make Project Tools Debug Options Help

B EHSIE DEDN ZXis mk 28

Begin: ST Example Using Internal Yariables
— Hame: |5T_Int3l | L
=
== Comment: |ST Example Using Internal Variables | —
Language: | ST : Structured Text j|
Style: | Begin: Main 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 (*;").

" ISaGRAF - ST_INTER:ST_INTER - 5T program =[] [
File Edit Tools Options Help
I T — .
D@ X2 HS «Bd B &) D1 := %IX0.1:
¢#* Read input channels to internal variahles = ;"_ D2 := %1X0.2;
bt - et o ———— | | D3:=%IX03;
D2 = »IkB.2;
D3 == »IKB.3;

¢#* Write internal variabhles to output channels )

%QX1.1:=0UT1,;

SoRiZ 1o OUTZ: < 9%QX1.2 := OUT2;
»Qu1.3 == 0UT3; - %QX13 ‘= 0QUT3 :
| W
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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 10 board or complex
equipment, and if they would like to be replaced by Directly represented variables, these input or output
attributed variables have to be re-attributed to “internal” and the board or equipment must be
re-connected to the slot.

wn [SaGRAF - SA - A0 connection
File Edit Tools Options Help If you W|_sh to replac_:ed
B eE? mu\ﬁ LER & these variables by directly

; N E _ represented variables,

= |_B060 +| <] 2 ref = 060 — ;
% ]~ OUTH re-attributed them to
B “internal” attribution in the
B “dictionary” window.
[4]
[5]
[s]
Rl
Clear slot and re-connect again.
IMPORTANT NOTE

If you enable the compiler option of upload, option “Comments for not connected 1/0O channels” must
be choosed if “Directly represented variables” is used in this project (refer to section 9.2).
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3.5: D/l Counters Built in The 1-87xxx D/l Modules

87051, 87052, 87053, 87054, 87055, 87058 & 87063 have built-in low speed D/l counters associated
with each D/I channel. The max counter speed of these modules is 100Hz. The counter value is ranging
from 0 to 65535 and can be reset to 0.

To use these D/I counters, connect these 1/0 modules with a last character — “C”. For ex. “i_87052C” .

wn [3aGRAF - CREATION - [0 o ;f O] =|
File Edit Tool: Opfion: Help

B pBR2n 4L FR| &)

(o] -

=

B N

\

[4]

(6]

(71 -1

Select board fequipment

H
.~
[x

i_30174: 8 CH. Analog [nput with Alarm -
i_8042: lzolated 16 CH.DI & 16 CH. DO =
i_B054: lzalated 8 CH. DI & 8 CH. DO
i 8055 8 CH. DI &8 CH. DO Cancel
i_B0E3: lzolated 4 CH. DI & 4 CH. DO
370134 4 CH. BTD Input with Alarmm Naote |
i_8370174; 8 CH. Analog Input with Alarm —

i_a70184: 8 CH. Thermocouple with Alarm
i B7051C: 16 CH. D/ & Crt k2w 100Hz]

HIL 8 CH. D/l & Cik [Max, 100Hz] 3 Library
i_a7053RI1E CH. DA & Cnt [Max. 100Hz)
87054 INated & CH. DI & & CH. DO  Boards
i_a70e4C: 16 CH. [/0 & Cnt [Max. 100Hz) -
87055 8CH. DI & 8 CH. DO ¢+ Eauipments
| a7055C: 16 CH. 140 & Cnit [Max. 100Hz] | \
W o [Sa3RAF - CREATION - 100 connection O] x|
= Fle Edit Tool: Option: Help
SEE R A=
[0 i’ v m| ref = 87052CB
Y ]
mm i_87052C 7
[-] =2 DI n & ]| Click on here to
B = CNTS R #1| see the on-line
[-] = RESET \ n #1| help
(6]
[4] 7]
]
(& | =|
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If the 1-87xxx D/l Module is plugged in the 87K4, 87K5, 87K8 & 87K9 extension base module, or the
I-7000 D/l module is used, Please refer to Chapter 6 to use “7000 utility” to set the appropriate address,
baud rate , then connect “Bus7000” on the ”I/O connection” window.

wn [3aGRAF - TATO51C - TN connection O] =]
File Edit Toolz Optons: Help

2 =BRen 0 F% 8

(o | i’ boon| ref =19

/maes| com_port = 3

mies| com_baud = 9600
mas| host watchdog = 0
(4] mmn| watchdog timer = 1E
4]

(6]

[ 9 | em bus7000

B = remot LR
N\
=]

Then using “I_DiCnt” block to get the “D/I Counter” value. Each “I_DiCnt” can get 4 counters.

|_DICHNT DKz
Q

I En

Address of ]
the D/I /

ADR_ CMN1_C1

HET_CN_ CNZ_C2
module '\ The Counter value
RIARSI_ CN3_C3 (Integer) returned
Starting from Gy e R ek
which channel rRiRs3_
R4-ES4

If the boolean value rising from FALSE to TRUE, reset
the associated counter value to 0
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3.6: Auto-Scan I/O

Before you can use Auto-scan 1/0O utility, make sure the “ICP DAS Utilities For ISaGRAF” has been

installed. (please refer to section 1.2)

What is Auto-scan 1/O :

It’s a tool for ISAaGRAF to easily configure your I/O connection and automatically declare variables for
each 1/O channel in 1-8xx7 and Wincon-8xx7 controllers. (I-7188EG/XG and uPAC-7186EG don’t

support Auto-scan 1/0)

How to use ?
A. Open your 1ISaGRAF program.
B. Click on “Tools/ICP DAS/Auto-scan I/0” to run Auto-scan.

== [BaFRAF - TBO0G3 - Programs

File Make Project | Tonls Debug Ophons Help

=101

|E%I§[| Linport from Librany |Iﬂ]]]]§<l|ﬂ°e¢|
Begr.  [m Ewportio by

Erel: =
n.-—l:___ ICP DAR Bto-scan [0 I
Functions: =

|Elegin: demo  (Ladder Diagram)

C. The Auto-scan 1/O is divided into three area.

Original 1/0 Connection shows the modules that already exist in your 1/O connection at the first

eight slots of your ISaGRAF project.

Current Found 1/0 Modules shows the I/0 modules that detected in your controller (By RS232

or TCP/IP).

Auto-Declare Variables shows what modules that you want Auto-scan to automatically declare

variables for you also.

& AutoCig E x|

Tanld woun like to atoo-confiz these 16D Modules 7

" Original U0 | Curvent Found  |[bnto-Declare
Connection. 10 Modules. Wariahles
0 [ 0 i_8041 r
1 487024 [T 1 18040 r
2 ¥ 2 18056 |
3 ¥ 3 19042 I
4 r4 r
5 i G705z rs r
B I r
7 7 r
v Belect A1 [

Ho | Help |
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D. In the “Current Found 1/0O Modules.” area:

The check box will be enable only when an 1/0 module is detected in the controller and the slot is
not used by original 1/0O connection.

E. In the “Auto-Declare Variables”:
The check box can be enable only when one 1/0 module is checked in the current found area.

F. You can check the “Select All” to check all available boxes in the respective area.
What is necessary for Auto-scan 1/0O ?

A. Make sure the “Link setup” parameter is correct.

B. Plug in I/O boards first before your ISSGRAF can detect them.

Naming rules of automatically declared variables

Name format : Type_Slot_Channel

Type:
Digital Input : DI
Digital Output : DO
Analog Input : Al
Analog Output : AO

Slot : one digital slot number.
Channel : two digital channel number.

For ex. :
DI_0 02, Digital Input channel at channel No.2 of slot 0.
Al_5 06, Analog Input channel at channel No.6 of slot 5.
DO_2 12, Digital Output channel at channel No.12 of slot 2.
AO_1 03, Analog Output channel No. 3 of slot 1.

Note:
I-8xx7 & Wincon-8xx7 supports “Auto-Scan”, however 1-7188EG/XG doesn’t supoort it.
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3.7: PWM Output

The scan time of the ISaGRAF controller depends on the 1ISaGRAF program and the hardware driver.
For normal usage, the scan time is about 5 to 40 ms. It may go up to 100 ms sometime when the user’s
ISaGRAF program is very complicated. It is not easy to generate a precise periodic pulse output because
the scan time of ISAaGRAF is always varying, for example, a square curve of 2 ms OFF & then 1 ms ON.
To achieve this kind of application, ISaGRAF provide PWM output functions.

To use PWM output (Pulse Width Modulation) in 1-8417/8817/8437/8837, please update the driver to
version of 2.43 or higher. Only parallel Output boards are supported, not for serial boards. The following
output boards are available with the PWM function.

1-8037, 8041, 8042, 8054, 8055, 8056, 8057, 8060, 8063, 8064, 8065, 8066, 8068, 8069

Wincon supports PWM functions since its driver version of 3.23.

To support PWM function in I1-7188EG, please update the driver to version of 1.35 or higher, while 1.32
or higer for 1-7188XG
Only the Xxxx boards with digital output channels are available with PWM function.

Note:
1. Max 8 digital outputs can call PWM_en, PWM_en2, pwm_ON & pwm_OFF at the same time.
2. 1-7188EG/XG must connect the Xxxx board at slot 0, or the PWM function will not work.

wn [2a3RAF - A1 - TiD connecton - | I:Ili'

File Edit Tool: Optons: Help

FIEEE N R =

(o] m)<107 2| »sm REF = 71078 -
= DI6 T B KN %

.]EDO? o il
BEW R
x| (4] i

PWM_dis Disable PWM output

pwm_dis
Parameters: 15107
SLOT_  integer  Whichslot? 0~ 7 for I-8xx7, only 0 ] - i
for I-7188EG/XG. Wincon: 1 to 7 o £
CH_ integer  Which channel ? 1 ~ 32.
Return:
Q_ boolean TRUE: Ok.

FALSE: wrong input parameters, too many PWM outputs been enable, or
the associate output channel is not found.

Note:
1. After calling PWM_dis, the associate output will then be controlled by the ISSGRAF cycle engine.
2.Max 8 output channels can call PWM_en, PWM_en2, pwm_ON, pwm_OFF at one controller.

Example: 1-8xx7: demo_63 , Wincon: Wdemo_22
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PWM _en Enable PWM to output until PWM _dis is called pwm_en
1SLOT_
Parameters: 1cH
SLOT_  integer  Whichslot? 0~ 7 for I-8xx7, only O _OF;
for I-7188EG/XG. Wincon: 1to 7 -
CH_ integer ~ Which channel ? 1 ~ 32. oM G
OFF_ integer  Off time, 1-8xx7 & I-7188EG/XG: 1 ~ 32,767, scale is 1 ms.
Wincon: 2 ~ 32766 (Wincon’s scale is 2ms)
ON_ integer  On time, 1-8xx7 & 1-7188EG/XG: 1 ~ 32,767, scale is 1 ms.
Wincon: 2 ~ 32766 (Wincon’s scale is 2ms)
Return:
Q_ boolean TRUE: Ok .

FALSE: wrong input parameters, too many PWM outputs been enable, or
the associate output channel is not found.
Example: 1-8xx7: demo_63 , Wincon: Wdemo_22

PWM_en2  Enable PWM to output a given number of pulse PWM_en2
15L0T
Parameters: -
SLOT_ integer  Whichslot? 0~ 7 for 1-8xx7, only 0 e
for I-7188EG/XG. Wincon: 1to 7 1OFF_
CH_ integer ~ Which channel ? 1 ~ 32. Hon
OFF_ integer  Off time, 1-8xx7 & 1-7188EG/XG:1-32,767, scale is 1ms. 1 i
Wincon: 2 ~ 32766 (Wincon’s scale is 2ms) Ll £
ON_ integer  On time, 1-8xx7 & 1-7188EG/XG:1-32,767, scale is 1 ms.

Wincon: 2 ~ 32766 (Wincon’s scale is 2ms)

NUM_  integer  number of pulse to output, 1 - 2,147,483,647. If gives a negative
value to NUM_, for ex. -1, it will ouput indefinitely until pwm_dis
been called.

Return:

Q_  boolean TRUE: Ok . FALSE: wrong parameters, too many PWM outputs

been enable, or the associate output channel is not found.

Example: 1-8xx7:demo_63, Wincon: Wdemo_22

PWM output curve:

OFF M;JHDN

Note: ohe pulse

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, piwm_ON, pwm_OFF at one controller.

5. Do not enable the channel that is already enable. Please disable it first.
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pwm_ON Set parallel D/O to TRUE immediately pwm_ON

Parameters: JECEIE
SLOT_  integer  Whichslot? 0~ 7 for I-8xx7, only O CH QI
for 1-7188EG/XG. Wincon: 1to 7
CH_ integer  Which channel ? 1 ~ 32.
Return:
Q_ boolean TRUE: Ok .

FALSE: wrong input parameters, too many PWM outputs been enable, or
the associate output channel is not found.

Example: demo_63

pwm_OFF  Set parallel D/O to FALSE immediately pwm_OFF
15LOT_
Parameters: 1 .

SLOT_  integer  Whichslot? 0~ 7 for I-8xx7, only O
for 1-7188EG/XG. Wincon: 1to 7
CH_ integer ~ Which channel ? 1 ~ 32.

Return:
Q_ boolean TRUE: Ok.
FALSE: wrong input parameters, too many PWM outputs been enable, or
the associate output channel is not found.

Example: demo_63

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 pym_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 _set Dynamically change the ON_, OFF _ & NUM _ setting LU
Parameters: =LoT_
SLOT_  integer  Whichslot? 0~ 7 for I-8xx7, only O 1CcH
for I-7188EG/XG. Wincon: 1to 7 T
CH_ integer ~ Which channel ? 1 ~ 32. -
OFF_ integer  Off time, 1-8xx7 & 1-7188EG/XG:1-32,767, scale is 1ms. em_
Wincon: 2 ~ 32766 (Wincon’s scale is 2ms) rU Q
ON_ integer  Ontime, I-8xx7 & I-7188EG/XG:1-32,767, scale is 1 ms.

Wincon: 2 ~ 32766 (Wincon’s scale is 2ms )
NUM integer  number of pulse to output, 1 - 2,147,483,647. If gives a negative
value to NUM_, for ex. -1, it will ouput indefinitely until pwm_dis

been called.
Return:
Q_ boolean TRUE: Ok . FALSE: wrong parameters, too many PWM outputs
been enable, or the associate output channel is not found.
PWM_sts Get PWM status pwm_sts
Parameters: |
SLOT_ integer  Whichslot? 0~ 7 for I-8xx7, only O SLOT_
for 1-7188EG/XG. Wincon: 1to 7 1CH QI
CH_ integer ~ Which channel ? 1 ~ 32.
Return:
Q_ boolean  TRUE: this channel has been enable
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 sts2  Get pulse number been output by pwm_en2 and pwm_en

Parameters:
SLOT_ integer  Whichslot? 0~ 7 for 1-8xx7, only 0 pwm_sts2
for 1-7188EG/XG. Wincon: 1to 7 SLOT .
CH_ integer ~ Which channel ? 1 ~ 32. 1cH NUM
Return:
NUM_  integer  the pulse number already been output by pwm_en2
Note:

1. This function only works when "pwm_sts" return True.

2. The returned pulse number may less than the given number in "pwm_en2" when it reach 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,...10 2,147,483,647 and then go back to 0, 1, 2, ...

Example: 1-8xx7: demo_63 , Wincon: Wdemo_22
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3.8: Counters Built in Parallel D/I Boards

1-8417/8817/8437/8837 supports D/I counters since its driver version of 2.43. Only parallel input boards
plug at slot 0 are supported, not for serial boards. The following input boards are available with D/I

counters.
1-8040, 8042, 8051, 8052, 8053, 8054, 8055, 8058, 8063, 8077

Wincon supports Di_Cnt since its driver version of 3.23. Only its slot 1 can use Di_Cnt.

I-7188EG supports D/I counters since its driver version of 1.35 while 1-7188XG since 1.32.

Only the X??? boards with digital input channels are available with D/I counters.

The max channel amount of parallel D/l counter available in one controller is up to 8. And the
max frequency of counter input for 1-8xx7 & 1-7188EG/XG is up to 500 Hz with minimum NO and

OFF width > 1 ms. While Wincon is up to 250 Hz with minimum ON & OFF width > 2 ms.

The below c function block is for getting/reset D/I counters at slot 0.

Parameters:
RS1 ~RS8  boolean  Reset the associated D/l counter when rising from

False to True -

Return:
Q_ boolean  work ok. : TRUE. If Q_is FALSE, it means “No

parallel D/l module found at slot 0 " 1

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  restarts at 0.

Note:

Di_Cnt

Q
RS CNT_
RS2 CNZ_
RS3. CN3_
RS4_ CN4_
RS5_ CN5_
RSE_ CNB_
RS7_ CN7_
RS CNB

I-8xx7 & I-7188EG/XG: Only Parallel D/l board plug in slot 0 support “Di_Cnt”, W-8xx7 is slot 1.

Only the first 8 D/I channel support “Di_Cnt”.
I-7188EG/XG must connect the X??? board at slot 0, or the “Di_Cnt” will not work.

i [SaGRAF - 81 - IO connection =10l ]|
File Edit Tools Options Help
S E R o A=

(o] am <107 =| »=l REF = 71078 -
= DIb n o LA

B = Do7 n= [2]#
[z ]
i3 e e =

Demo:
Please refer to 1-8417/8817/8437/8837’s demo_63.
Wincon: Wdemo_22
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Chapter 4. Linking Controllers To An HMI Program

Note: For communicating to W-8347/8747 via Modbus TCP/IP protocol, there are two Ethernet ports
built in the W-8x47/8x46 controller, please connect your PC/HMI to W-8347/8747 °s “LAN1” port. And
please using “NS-205" or “NS-208” Ethernet switch.

This chapter details how to make data from the 1-8xx7, I-7188EG/XG, uPAC-7186EG, iPAC-8447/8847
& W-8xx7 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 1-8xx7, 1-7188EG/XG
controller as a Modbus or Modbus TCP/IP 1/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:

1.1-7188EG / 7186EG , uPAC-7186EG, 1-8437 / 8837, 1-8437-80 / 1-8837-80, iPAC-8447/8847 and
W-8xx7 controllers all support Modbus TCP/IP Slave protocol at its Ethernet port.

2. 1-8417 /8817 ‘s COM1:RS-232 and COM2:RS-485 default supports Modbus RTU Slave.

3.1-8437 /8837 *s COML1 default supports Modbus RTU Slave protocol. To enable its COM3 to support
Modbus RTU Slave , please refer to Chapter 3.5 & 3.10 of 1-8xx7 “Getting Started Manual” delivered
with the hardware.

4. 1-7188EG/XG & UPAC-7186EG ‘s COM1 default supports Modbus RTU Slave protocol. To enable
its COM3 to support Modbus RTU Slave , please refer to Chapter 3.7 & 3.6 of I-7188EG/XG “Getting
Started Manual” delivered with the hardware.

5. W-8xx7 defaut no support Modbus RTU Slave port. To enable its COM2 or COM3 or COM5 to
COMB8 to support Modbus RTU Slave, please refer to the Appendix A.2 , Appendix G & F of W-8xx7
“Getting Started Manual” delivered with the hardware.

4.1: Declaring Variable Addresses For Network Access

To make data from an 1-8xx7, 1-7188EG/XG & W-8xx7 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.

There are two methods available to declare a variable for network address access. The first method is
described below. Open an "ISaGRAF Programs™ windows and click on the "Dictionary" icon, then
double click on the variable to assign a network address number.

Note:

1. The valid network addresses for an 1-8417/8817/8437/8837 , 1-7188EG/XG, uPAC-7186EG and
IPAC-8447 / 8847 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.
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2. The valid network addresses for an W-8037/8337/8737 & W-8347/8747 controller system is from 1
to 1FFF in hexadecimal (1 ~8191). Network address 10,001 to 19,216 is for word and integer arrays,
please refer to Section 4.5.

There are two ways to assign a Modbus network address No. to a variable. One is as below figure. (To
assign many Modbus Network address No. to the “Variable Array”, please refer to Chapter 2.6)

- I5aGRAF - ST_INTER - Programs =101 =1

File Make Project Tools Debug Options Help
h RS Dof | XXl O3 R0%
Begin: ETEKarr‘pla-l.lsmg:Inlemal Variables |

18/
File Edit Tools Options Help

| @ 00 ==Bd| <& Note:
Booleans |inegers/MReats | Tiners | Messages | FB instances | Defined wards | The value displayed here

toue i T is always in hexadecimal.
el Inpat

. Resl Output #1
x4
Name:  [D1 | Network Address:

Comment: |/ Real Input #1 _ !; ?‘ I

Set Network Address e, .~
- Akbibtes ————— :m This Data Field
" Intemal . oramen | —
&+ Input
- True: | |
I” Constant I™ set to te at init

[ Retain Previous I
Extended l

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.

% ISaGRAF - ST_INTER - Global booleans il 1Ol =|
File Edit Tools Options Help

B o008 —xBd L&

Booleans ]Integers;ﬁeals | Timers | Messages | FB instances | Defined swords |

[{nput] FE o
=Srpaut] A
1 ’j
Adgt:s_rsolﬁshl{owm
WIvE ] |lu-.,|‘tpu‘t]

Ll * fi Real Input #1 *)
0005 [input] (false true)
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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 1ISaGRAF program.

. -19aGRAF - ST_INTER - Programs - = 1EII5|

File Make Project Tools Debug Options Help
BHSD DEn =Xk o 22n |

Begin: E EAMRLLHE =T Example Using Internal Yarishles

%, ISaGRAF - ST_INTER - Global booleans f 10l x|

File Edit | Tools Options  Help

| .

Boaoleans

Cuwick, declaration

Bl w8

nstances | efined Wnrd

Modbus SCADA addressing map

Imnpoart Eext

Export kext

D2 Import EroeffFalse definitions real Input #2

D3 Real Input #3

ouT1 Sort Real Cutput #1

ouT? Renumber addresses Real Output #2

QuUT3 10 cannection Real Output #3 ﬂ
Ol ¢ fiRe Conversion kables
@@000s [ir  Crossreferences

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.

Modbus SCADA addressing map n il

File Edit Options Help

—Map
Segment:

ooov.orF; |

0000 (Reszerved)

0no-4-

0005 (O (* 4 Real Input #1 %) 2
0007 ;\i: § You Can See The
0008 ““)\First".-‘ariable We

0009 'Assigned In The First
000A Method Example
nooB

—Yaria Frprpreel}

Booleans ]Imegers.ﬁeals | Timers | Messages
D * Rzalnnut 42 %)
D3 (* Real Input #3 %)
LT (* Real Output #1 %)
LIT2 (* Real Output #2 #)
OUTE (* Real Output #3 #)

Select The Variable |
"Type" You Want To
Declare Here
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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".

Madbus SCADA addressing map ::'." K ll

File Edk Options Help

~Map
Segment: | [0000..0FFF] =]

0000 |(Reserved) =
ooo1 =
oonz
o003
nond
0005 |O1 ¢ AiReal input #1 )
0006 |02 (" Real lrput #2*)

ooos
0009
0o0A
0o0B -

Variables [not A

| Bogteans | integers Reslz | Timers | i
D3 (* Real Input 23 %)

OUTT (* Real Outpud #1 %)
OUTZ (* Real Outpud #2 %)
OUTS (* Real Output 23 %)

To assign continuous Network address to similar variables, for example, assigning No. 1 to 5 for D001
to D005, please select those variable names and then click on “Edit” — “Map selected variable”.

Modbus SCADA addressing map E
File Option:  Help

Yariables [not mapped]

Booleans llntegersiReaIS | Timers | Meszages

Dons
CO0E
ooy
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For human’s thinking way, network address represented in hexadecimal format is inconvenient and it
increases the chance to make mistake. Therefore, it’s better to change it to be represented in decimal
format. To do that is as following.

Modbus SCADA addressing map
Eile Edit | Options Help

~Map —— __ Hexadecimal |

({Reserved)

IMPORTANT NOTE REGARDING MODBUS NETWORK ADDRESSING

The Modbus network address definition scheme is sometimes different between HMI devices and other
software programs. The difference is typically that the other programs may assign a network address
number that is one (1) less than that of the I-8xx7, 1-7188EG/X & W-8xx7 controller system.

HMI or devices such as Indusoft, Iconics, Citech, Wizcon, Kepware’s OPC server, iFix, Wonderware’s
"Intouch”, National Instruments "Labview", and ICP DAS’s Touch 506L, Touch 506T and Touch 510T
do have the exact same addressing scheme as the 1-8xx7, I-7188EG/X & W-8xx7 controller system.

Known addressing disparities include "LabLink™ and "Hitech” HMI software programs and devices. If
you are assigning a network address of "B" (hexadecimal) of these products the I-8xx7 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 HMI softwares
resprent the data type and Read/Write authority not one part of the network address.
For example, the network address relation between “iFix” and ISaGRAF is as below.

iFix(Decimal) I-8xx7 (Decimal)
00001 (R/W Boolean) 1

loo10 (;{.ead Boolean) 10
31000(§éad Word) '1'600
42101(§}w Word) '2.1.01
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ICP DAS has not been able to test every possible 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 1-8xx7, 1-7188EG/X & W-8xx7 controller system, REMEMBER that you
may have to offset the Modus addressing by 1 between these products so they will properly
communicate with each other.

Developers who design and write their own software interface programs using Microsoft’s Visual Basic
or Visual C++ programming language should refer to Chapter 5 of this manual for more information on
how to interface the Modbus protocol to these programming languages.

While communicating with the 1-8xx7, I-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 and
Wincon-8xx7, One single Modbus frame cannot request more than 255 bits except the

Wincon-8xx7 (Max. 1968 bits for W-8xx7 ) , and also cannot request more than 120 words in one
single modbus frame. It should be divided into 2 or more reading frames to achieve it. To write bits to

the controllers, One single Modbus frame cannot write more than 255 bits, and also cannot write
more than 120 words in one single modbus frame. It should be divided into 2 or more writing frames to
achieve it.
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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 1-8xx7, 1-7188EG/XG, uPAC-7186EG, iPAC-8447/8847
& W-8xxT7 controllers is like a signed short integer, which occupies 2 bytes and range from -32,768
(8000 in hexa.) to +32,767 (7FFF in hexa.). It is normally used to describe the behavior of analog 1/0
channels. For examples, the 1-87017 1/0 board (please refer to section 3.2)

1-87017 :
Range ID Electrical Values on the channel (decimal)
(hexadecimal) Range -32768 0 +32767
8 (default) + 10V - 10V ov + 10V
9 + 5V -5V ov +5V
A +1V -1v ov +1V
B + 500mV - 500mV omvV +500mV
C + 150mV - 150mV OomvV +150mV
D +20mA - 20mA OmA + 20mA

The long word defined in the Modbus protocol of 1-8xx7, 1-7188EG/XG, uPAC-7186EG,
IPAC-8447/8847 & W-8xx7 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 ISSGRAF workbench.

All integer variables declared in ISaGRAF are signed 32-bit format however the integer variable, which
assigned with a network address will only, occupies 1 word (2 bytes) in the Mudbus transportation
format. Since a long word occupies 2 words (4 bytes), to R / W long word through Modbus, the network
address assigned to the integer variable must follow rules as below.

% [SaGRAF - 54 - Global intepersireals V1 is assigned to a network address “1”.
Eile Edit Teols Options Help If the network address “2” is not
8 ‘ Qoo e ‘ @ d ‘ W8 ‘ assigned to any other variable, V1 will

occupy a long word (4 bytes) in the
Modbus transportation formate.

Booleans IntegersReals ]Timers | Messages | FB instances | Defined words |
Comment

v finternal nteg|0003 However if “2” is assigned to one
V3 finternalnteg 0005 another variable, V1 will only occupy

] ) one word (2 bytes) in the Modbus
3; :::::::::::::: :::; transportation format.
Vo [internal,integ|009 In this example, V1, V2, V3, V6, V7 and
V7 [internal,inteq|0005 V8 will occupy 4 bytes however V4 and
v [internalinteg|000D V5 only occupy 1 word (Lowest word)

i | in the Modbus transportation formate.
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To read long word value of V1 is to read 2 words by using modbus function 3 or 4 (please refer to
section 5.1).

Modbus address 0000 is associate with network address 1 of the variable

/ Read 2 words

Req:  Slv [03 10 [00 /J[oo (02 JcrcH [crcL |

Ans:  |Slv |03 04 (vH |vL ){vH |vL ) lercH |crcL |

Highest word
Lowest word

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

Req: [slv [10 [o0 |00 |00 [02 |04 (JvH |vL) (vH [vL |grcH lcrcL |

Ans: [slv [10 [00 |00 |00 |02 |crcH \m \ Highest

Lowest word
word

To read / write float (4 bytes) is very similar to read / write long word. The difference is the variable
should be declared as “Real” type, and the next network address No. should not be assigned to any other
variable.

Integer/Real Variable

Name: |A1 | MNetwork Address: |1 |
Comment: | |
Unit: | | Conversion: |(n|:|ne) d|
—Attributes | Store I
 Internal |':5“3"":|E"d:l d'

¢ Input Cancel |
 Qutput Next |

" Constant Initial value: ||] | .
 Retain Previous |
Extended |

There are much available HMI software on the market. You don’t need to care about the modbus
protocol format. Just be careful to assign the correct network address on 1ISaGRAF.
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4.3: Using 1-8xx7 As A Modbus 1/0 Or A Modbus TCP/IP 1/0O

There are some configurations that the HMI software gathers the 1/0 data from some called Modbus 1/0
modules. There I/0 modules scan each input channels and refresh the output channels when need. Most
of time there are no control logic inside these I/0 modules, they are controlled by the HMI. To fit such
kind of usage, the 1-8417/8817/8437/8837 can be a Modbus I/0 module, additionally the 1-8437/8837
can be a Modbus TCP/IP 1/0 module. To do that, follow the following procedures (If you are not familiar
with the 1ISaGRAF programming, recommended to review Chapter 2).

Create a new project
You may refer to section 2.1.1.2
Example:

L:ﬁ ISaGRAF - Project Managemenk 3 = |I:I|l|

File Edit Project Tools Options Help

|@|1§Eﬁ|ﬁ@%|%06mwgnﬁ |‘Q|

demo 1M imer control; TR, TOM, TOF (QLDY -
demo_LZEAE NEW ProeCt | veset timer: TSTART, TSTOP (ST + QLD)
demo_03 R system date & time: SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIM;
demo_04 Calculste empty cyole time: TR, +, 1 (12LDY

demo_05  [oesrasm—", project x|
demo_06 ,

demo_07 Name:{_|SimpleLD ) |
i —

Reference

Author :ICPL 10 configuration:

Date Of Creatio =
Yersion Numbe |[mnel J|
L'_-Z‘;'ﬁISaERAF - Project Management | ;|g|5|
File H Project Tools Options Help

HE E A S
HE E e B
EH B B B E

Set comment et k h ‘ i I = | %’5 DemoPam | ‘Q |
;':'gtgle AEBaLaLal artrol TP, TOM, TOF [@LD) -
faly
I
CEE Mave up in lisk ttop and reset timer: TSTART, TSTOP (ST + QLD)
BBE Move down in lisk stem date & time: SYSDAT_R, SYSDAT W, SYSTIM_R, SYSTIM.

WJ_ R A L . - -« T R

dEmu_I]E Bl Project commment texk ﬂ

demo_06 i

: Project: simpleld
Reference :5im =
Author . Eumment:(]ﬁ Simple LD PruglanD |
[ ——

Date of creation : 12

Yersion number 1
Description 0K % I Cancel
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Create an empty program
No logic need.
Example:

= [SaGRAF - CREA | TS

File ake FProject Tools Debng Options Help

B HBIE PRED =X mk| 2RI
E \

S — l Create new program !

Name: |emp1y

Comment: |

Language: | Quick LD : Ladder Diagram

Connect I/0 modules

Example:

Style: |Begin : Main program d|
| oK I Cancel |
You may refer to section 3.1
1SaGRAF - I04LD - Prograns =10l xi
Fle Make Froject Took Debug Oplions Help
D HSX Dme ¥ mlK0s
Begin 52 Hello Feset & Sat Ench U
E2 I cortrot Cutputs h
=Tk
Fie Edt Took Options Help
Begirc Howdy (Ladder Disgram) ﬂm&_&. 0 Ex
- BOS5A

el

o A S AN S L LS

= pushdkey § =~
= showlled ne -
X
MName Of Connectad Name Of VO
'O Boards Board Variables
Associated With
Each 'O Board
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Declare Variables associated with the channels of connec
You may refer to section 2.1.1.3
Example:

- I5aGRAF - SIMPLELD - Programs fl

File Make Project Tools Debug Options Help

ted 1/0 modules.

=181 ]

B HPN DEM 2 Xie mB REYE

"1 Dictionary
%, 15aGRAF - SIMPLELD - Global booleans i

File Edit Tools ©ptions Help

@ O0@|=xB d

@ |

=13l x|

Maime At r imert

I

Booleans ]Integers;ﬁeals | Timers | Messages | FB instances | Defined words |

% ISaGRAF - SIMPLELD - Global booleans &

File Edit Tools ©Options Help

B o0e =wx@md a8

-Ioix|
|

Booleans ]IntegersJReals | Timers | Messages | FB instances | Deti

_[irlpl_l’[] I
Swvitch 2

Quick declaration

Shutdowen (Emergency Stop Type) Switch

. x|

— Numbering:

—
From; | Ta: |3 |
St Switch Digits:
@0000  [inpwt]
— Symbol:
Name: |UUT ) |1ﬂt| |
ol
—Attributes:
{" Internal " Input
" Constant < ' Dutput )
— Other:
" Betain
Format: linteger, € Real

0K [ I
Cancel |
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Link Variables to the associated channels of connected 1/0 modules.

You may refer to section 3.1.2

Example:
wn ISaGRAF - I04LD - I/0 conneckion -10O] x|
File Edit Tools Options Help
B eg2n tl ER &
[0 | &m i 8055 i’Mre’hH
E| = DI n& 1 [
E| = DOB ns ﬂ
em i 87055 ]
[-] = DI8 n& #]
OmDos x
== i 87017 ;
=i 87024 Channel: | | Close |
Free: _
3
E K4 Connect [: |

Free |
Next |

Assign the linked Variable a network address No.
You may refer to section 4.1
Example:

=--1SaGRAF - ST_INTER - Programs ]

File Make Project Tools Debug Options Help

Begin: :
"4 [oictionary [

Previous |
=10l %]
B MSX DEn| ¥ Xie m$ 22y
ST Example Using Internal Variables
=10l |

%, ISaGRAF - ST_INTER - Global booleans i

File Edit | Tools Options  Help

| .

Cuwick, declaration

Bd K&

Modbus SCADA addressing map

Booleans

Imnpoart Eext
Export kext

mimert

meal Input &2

nstances | Defined wiords |

I connection
Conversion kables
Cross references

Ol (*ifRe
@0005 [ir

Impark EroefFalse definitions
Real Input #3
Sork Real Output #1
Renumber addresses meal Qutput #2
Real Output 23
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Compile & download the project
You may refer to section 2.1.3 & 2.1.5

Note:
Make sure the Net ID is set to the proper No. (section 1.3.1) For 1-8437/8837, make sure the IP and Mask
address is well set (appendix B).

The HMI can access to 1/0 channels through the associated network address now!
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4.4: Linking I-8xx7, I-7188EG/XG & W-8xx7 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-506T Modbus RTU RS-232 , Modbus RTU RS-485

Touch-510T Modbus RTU RS-232 , Modbus RTU RS-485

Please install "EasyBuilder 500" software (Ver. 2.7.1 or later version) first before you can program the
Touch 506L, 506T, 510T HMI. You may download the new released software and manual from below
web site

http://www.icpdas.com/download/others/touch/touch.htm “setup.zip”
or run “setup.exe” at 1-8000 CD-ROM:\napdos\others\touch\500series\setup\

RS-232 Cable Pin assignment of PC to Touch 500 series (For PC to download HMI screen).

PC 9-Pin DSUB Female (RS232) Touch 500 (PC-232) 9-Pin DSUB Female
RXD2  ——  —— B8RXD
TXD 3 7 TXD
GND 5 5 GND

RS-232 Cable Pin assignment between controllers and Touch 500 series.
1-8000 COM1 & 1-7188/7186 COM1 (RS232)  Touch 506T/506L/510T (PLC 232)

9-Pin Dsub Male 9-Pin Dsub Male
2 TXD >< 2 TXD
3RXD 3 RXD
5 GND 5 GND
7CTS
8 RTS
Wincon COM2 (RS232) Touch 506T/506L/510T (PLC 232)
9-Pin Dsub Female 9-Pin Dsub Male
2 RXD 2 TXD
3TXD 3 RXD
5 GND 5 GND
7CTS
8 RTS
RS-485 Cable Pin assignment between controllers and Touch 500 series
1-8417/8817 COM2 (RS485) Touch 506T/506L/510T (PLC 485)
+*  DATA+ 2 R+
DATA - 1 R-
Wincon COM3 (RS485) Touch 506T/506L/510T (PLC 485)
D+ 2 R+
D - 1 R-
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4.4.1: Program the 1-8xx7, 1-7188EG/XG & W-8xx7

To make data of the 1-8xx7, I-7188EG/XG, uPAC-7186EG, iPAC-8447/8847 & W-8xx7 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 ISSGRAF programming, recommended to review

Chapter 2.

Variables used in this example.
Name Type Attribute  |Network address Others
OouUTO01 Boolean  |Output -
ouUT02 Boolean  |Output -
VAL1 Integer Internal 000A (10) -

10 connection:

wn 1SaGRAF - TEST - [0 connection

File Edit Tools

Options  Help

a mB2n ¢80 FR 8

T=2

show3led

e

F1z][=] - == =] ~][~)[<]

-

]

v ref =10
[1] & OUTOT
[2] = OUT02

[3 ] 2

A simple LD program to show the “VAL1” to 7-segment LED:

VAL10LED
RUN Q. |
FALSE-{FSH
T#0s—{CLE
VALI{VA ]

After you finish this project, compile and download it to the I-8xx7 controller.
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4.4.2: Program the Touch 510T

The “EasyBuilder 500" software can be used to designe many useful pictures for Touch 500 series. This
section illustrates a simple example to program a Touch 510T. For more information about programming
on the Touch series, please refer to the user manual which is provided with the “Touch” series hardware.

Click on the Windows "Start" button, then click on the "Program™ button, then click on the
"EasyBuilder" — “EasyBuilder 500" button. The following window will be displayed. Select the proper

model for your application.

Easy

inilder

Welcome to EasyBuilder 500. = =2
Flease select your model.

LT EIRIMTS 10T (640 x 480 -

OK

Cancel

Click “File” — “New” to create a new project.

EasvBuilder - [ EBFrjl : Window 10 -

_-E File Edit Wiew ©Option Draw Parts

Initial Screen]

Library  Tools Window Help

__D Ctrl+l |J z| -glilim| =@ »| o= El |_Stau
g N TR L D El e e
IT Save Ctrl+3 - o] %
& save As.., E E
H=H ==
l 1 test.epg ﬁ
O - B
— 2 EBEPril.ep; =
9 3 CAEBS00_T'Projectitestl epi g E
C _ ; ; B =
E 4 CHEBS00_T'ProjectitestZ.epj =
N Eut E Q
all - =
TR =
= "2 Windows < | B
L Objects Create a new document IWIWI_I_,_ Y
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Click “Edit” — “System Parameters” to set the communication parameter between the Touch 510 and the
ISaGRAF controller.

WLILAGT 0P,

EasyBuilder - - [X]
EE File | Edit Easite EUIHV ary  Jools Window Help =1=] x|
elete 2 = =
Ole(E] & 1= lalml Elel 2lelEs] =]
— »
[Font:16 0 o I o M e R e et =
% | [= Windo|  Align ' S
&I g: lelake Same Size b ]
kol
% - *¥100 Elip Yertical ﬁ
= 1} Elip Honzental E E
e 1; Eotate 9 degres g k=l
A lﬂ (Group % Ll
-4 i% WniGrenp = O
Slka, || ==
L;; 17 Redram Window EP
j E Select All Objects S| | ED|
o ¥ Select - P
= a1 i
ul |« I | | Select et St ﬂ
=l e Clhange Aftnibute), o
EL| [0 Swstem Parameters... =145 ¥=30 [ P

PLC type should be set to “MODBUS RTU?”, Serial port set to “RS232”, Data bits set to “8 Bits”, Stop
bits set to “1 Bit”, Baud rate set to “19200”, Parity set to “None”, PLC station No. set to be equal to the
Net-1D of the 1-8xx7 (set to 1 in this example).

PLC t;@ [MODBUSRTU ) =l
HMI model = [MTS10T (640 x 480) =]
/ \\
Serial port IF :/|RS232 | Baud ratd : {19200 ) |
Data bits f |3 Bits ) | Parity \|Mone |
Stop bits 2\| 1 Bit / |

HMI station No. : [0 =] PLC station No Qﬁ
Multiple HMI : [Disable =l HII-HMI link speed = [115200 =l
FLC time ont constant (sec) : |3.0 j PLC block pack : IO j

Note:

1. If using Touch506TE ‘s Ethernet to link to controller, please set PLC type as “MODBUS RTU
TCP/IP” , PLC I/F port as “Ethernet” , Local IP address as Touch506TE ’s IP, Server IP address as
controller ’s IP, PLC station No. as the same Net-1D No. of the controller (default is 1)

2. If the cable between the Touch 500 series and the controller is 2-wire RS-485, please set PLC type as
“RS-485 2W?. Other setting is the same as RS-232.
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Click on “Text” to add a text. Select the prefered “Color”, “Font”, “Align” for the text and then enter the
“Content”. And then place it to the proper position.

Wind

10 - Imtal S l'1—|LJ

EasvBulder -[ EBFnl :
EF Fil: Edit View Option Dﬂw Parts Library Tools Window Help -18]x|

ou] =3 = | S 1 2 e e rul-iuil_l » @|:@

e ORI (0 6 1 e S 51 i 5 T III_I

|T = Windows &
il 4:Fa
6 [
I T
jm=| 11 | Text l
% i: Attribute
FR } Color : | E Fent: |22 =]
%"ﬂ I Align : [Centar =]
= |
; 1| Content : — 5 J
Welcome To Touch 310 | =
E I? eloome Li1s
M -[ EBI V
= EBEuIa Edll View Qph»on Draw Parts Library Tools Window Help ;lillfJ;I
2L pisla) clelol ] @leie| 206 6 ElE Al
Font:32 7] AlXEIE|E] sinlwlw| =lEEE] Bl 2=
DY EXZ | ®| %
7 5] _[
?I Helcome To Touch 516 Q= %
- )
@) Sl &
c =1 =4
A ==
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Click on “Function Key” to add a change-window button. Click on “General”, then select “Change
Window” and set “Window No.” to 11.

der - [ EBPril : Window 10 - Initial 3

£H File Edit Yiew Option Draw Parts Library  Teools Windew Help

D& 2ol ] @2 2:]=x odn EBl 2 nES
NE= =] o |

IT E--Windowsi’ & %
&I . 4: Fa E i
— | Helcome To Touch 516 R
— - E 0 Ty IEE]
J=) .11 S
) e &
3 .13 ==
A 14 lud
i .15 Bl Ty
% - 16 tf:,K
A ’ éj' General |Shape |Label |
. o Diescription : I
B J—I_[: Wi | C[BNT]  [BS] ¢ [CLR] ¢ [ESC] |
HL b © [ASCII] © Hard Copy B
< \ié@dow  Retorn to Prew
e Comimon Window Window@o. : ill 5
 Popup Window  Close Window
© J0G FS-Window
| © Window Bar  Minimize Window |
 Message Board |Set operation mode j Attnibtess |

e | ome | = | me |
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Click on “Shape”, then select “Use shape” and the click on “Shape library ...”

Create Function Key

General Shape |Label I

—Shape
Shape librarw ... N
1 3
—Bitmap \
Ettmap L., | [~ Use bitmap
State : IO vl

2

e

Select the prefered “Shape library” and then select one item and click on “OK”.

=hape Library

Shape library : - State: [0 -]
AN
0: Untitled 11: Untitled  2: Untitled 3: Untitled
4: Untitled 5: Untitled : Untitled 7: Untitled
Background : | -]
Select Lib. ... New Lib. ... | Unattach Lib. | Delete shape
Place..., OK w CANCEL
N\
User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS

4-20



Click on “Label”, then select the prefered “Color”, “Font”, “Align” and set “Content” to “GOTO S11”,
and make sure “Use label” is selected.

Create Function Key

(Jeneral I Shape |

—Attribute
Color : | | | Font : |16 =
Align - ICenter j State IO j
Content :
GOTO S11 =l

[T Tracking

Click on “Bit Lamp”

EasvBuilder - [ EBFnil : “Window 10 - Initial Screen)

EF File Edit Wiew Option Draw Parts Library Tools Window Help =[] x|

O|2|E] 2Rl &7 23 oldi Elal 2 o=

0

=
5

6 Uelcome To Touch 518

ol Y (] ] P S

' |elz |t C|E|F kS

K
"5 Windows
Obiects || |Bit Lamp object E =334 [T =59  Z

e | (e Jm L[4 |
N
Lt
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Click on “General”, then select “Device type” to “0x” (0x is for boolean variables), then set “Device
address” to 1 (this value is associated with the network address value of the variable in the 1-8xx7). And

then set “Function” to “Normal”.

Create Bit Lamp Obje

G§&1 |Shape | Label |

escription :

Eead address

Device type : IO):

{ Device address : Il

Attribute
Function :

| = |

e |

By the same way as former, select prefered “Shap library”.

Create Bit Lamp Object

General Shape ILabel
—Shape
| Shape library ... w I  Use shape
—Bitmap \

Bitrap libracs ... | ™ Use bitmap

el —hape Library

Shape library : - state: [0 -]

[16: Untitled [17: Untitled ®  [18: Untitled [19: Untitled

=
20: Untitled [21: Untitled [22: Untitled [23: Untitled
Background : | -]
Select Lib... | MNewLib... | Unattach Lib. | Delete shape |
Place | | ok %] canceL |
N\
User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS

4-22



And then select “Label”, given a “OFF” to “Content” for “State : 0”. Make sure “Use label” is choosed.

Create Bit Lamp Object

eneral IShape Label |
— Attribute

Color : N [~ | Font : [15 Il

Align : ICenter j State : IU j
Content :
FF ﬂ
] _'IJ

W | Jse label I~ Tracking
\\
e | ms | o | me |

And then change “State” to 1, and given a “ON” to “Content”. Make sure “Use label” is choosed.

Create Bit Lamp Obiect

General | Shape
— Attribute

Label |

Color : | | ~ |

Align : [Left =l

Font: |16

State :

Content :

(DI

K

I Qse label
N\

[ Tracking

EE

N\ S

= |
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By the same way as former, create one another Bit Lamp with a “Device address” = 2.

General |Shape | Label | Profile |
Description : |
Eead address
Device typg : [Ox | Deviee ab
Attribute
Function : |Normal j_l\ ‘

IE File Edit Wiew Option Draw Parts Library Tocls Window Help - [5] x|
DS@| *[m@< | S(2we 2] oaim = @ > ol=s
[Font: 16 ool I 1 = e |

IT = Windows ‘I ® E
S -~ 4:Fa | Ml

?I 6 Helcome To Touch 516 @i

o " =

ol -2 Ko - " . S| &

| - 13 oTo S1 4 r Y, Bl k=
al| =

E - 15 = = = E Q

i 17 —
== 18 | =p

| B o)

-2 & -
I

el ®E Windows

ja Obiects || |For Help, press F1 E-z6 -2 [
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Click on “Toggle Switch”, then set all “Device Type” to “0x”, all “Device address” to 1 and select
“Switch Type ” to “Toggle”.

ilder - [ EBPril @ 1

£H File Edit Yiew Option Draw Parts brary  Tools Window Help - =] x|

OlE| 2=|o ] 22 263 aan 2B 2 o=

= Windows |~ I
4: Fa

- B
- E10: I
- 11
12
.13
- 14

ol i Y () ] P ESEG

General |Shape | Label |

Description :
—FRead address

Device w:{ j Device address Il \\
T /

—Write addess —/
Device typi_|Ox j Device address : Il

ENEEN TR

— Attribute
Switch style @ |ON
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By the same way as former to choose a prefered “shape” and “label”.

Create Toggle Switch Object

General Sh&Dleabel ]
=hape

| Shape library ... | v Use shape

Bitmap
‘ I Use bitmap

General ]Shape Label l

Lbte
- Color : | | ~ | Font : [16 =l
Align : |Center j State : | j
Content : L
OFF =

[v Uﬁlabel [ Tracking

EasyBuilder - [ EBFrjl : Window 10 - Initial Screen] J
£E File Edit Yiew Option Draw Parts Library  Tools Window Help =
D@ o |=lol ] Slee] 23] olai S 2 a=8
=B = e e e el R ) e e
’T = Windows [« 8| %3
J 4:Fa E E
= 5 Helcome To Touch 5186 RiEis
|~ £10: It N
=) 11 L] e
O 12 Ko -~ _ S| &)
<] 13 0T0 S11 o r H B
R 14 2| Lol |
E 15 BERl| | (Ty
T 16 ‘| =l
nin} 17 T eol
Jatdl 18 Ep|
| 19 §
il
M| e | >
— B Windows
EL|| i Obects For Help, press Fl ¥ =203 [¥ =140
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By the same way as former, create one another “Toggle Switch” however set all “Device address” to 2
and “Switch style” to “Momentary”. Click on “save” to save the project.

's Attribute

General |Shape |Label | Profile |

Description : I
—FRead address

j Device address : |2 \

Device address : |2

— Attribute
Switch style @ |ON

! -[ E i e
—  EB File Edit Yiew Option Window Help
D= 2= ol Sz £ san B »mES
Font: 1 - o] B I I
IT = Windows AI = i E
% . 4:Fa B &
— | Helcome To Touch 516 R
= - *¥10: Tr =)
I=) -1 = =
Q 12 K_@ . : ﬁ E
<] -3 01O $1 o - ==
- .15 | (T
s Jr==] S
g 17 .
= £
22l "E Windows 1 r
HL Objects || |For Help, press FI E=mmafg=12] |
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We are going to design another window. Click on “Windows” —

button of the mouse and drag to “Create”.

“11”, then click and hold on the right

EasvBuilder - [ EBFnil : “Window 10 - Initial Screen)
IE File Edit Wiew Option Draw Parts Library Tocls Window Help - [5] x|
DS %@ S 28 £ oan 28 »oES

Font:16 = = =] ol
’T = Windows = =
% 4: Fa | Ml
N ° =)
— *10: Iy IE=
S als
O 1:@ S| &
| 13 =l =S
ol 14 Jo | (AT
ﬁ T Close % E
o | 1€ EEE|| ==
= |
[ |
M| [«
pLe ]
mf_|

W El R Window_011

Window No. : Start Pos.: X: |0 Y: [0
Size
Width : [640 Height : (480
Style
I Tracking I Monopaoly ¥ Clipping ™ Coherence
Security Level
|L0west j
Frame
Width: |4 - Color: | [-]
Background
Color : N -1  Pattern: |
* Filled Pattern color : [ NN -
OK Cancel |
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Double click on “Window 011",

BB File Edit View Option Draw Parts Library Tools Window Help =18)x|
D)@ EEAR I = SRS B
IF.;.m 16 _l A aI—I—I—I oo e e 1 M [ [ ol s rlrcrl
—| | %
B| %
=]/ B
=1 =1
S| &)
B E
=] ]
I = (0]
B =
=
= o)
M| L« | _"ld S
me| = indows | |4 ] i
EL| _ & Objects || [For Help, pressF1 E=1 F=81 [ [

Create a change-window “Function Key” as former method to change to “Window No.” = 10, and

Labeled as “BACK”.

General |Shape | Label

Description : |

 [ENT]

= [ASCII]

= Change Window

i Hamg

 Popup Window
EasvBulder - [

' EB Eile Edit

Dics|E] % |®|®|o] | @|2(w

Yiew Oplion

 [BS]
| [ i Hard Copy fottreb

ommon Window

~ [CLR] © [ESC) i

" Retorn to P
Window Mo,

" Closa Wmdaw

Lrrawr E-m hbzur Tools  Muandow Help
- = |ﬂ|t |I
[Font: 16 I_l_l__l_liil!hlﬁlilﬂillﬂml 1258 e = o
.
& %i
ek
= E
S| &)
===
=] kil |
| ]
m =
)| ee|
Hm| ED|
| T =
| |For Hetp, poess F1 meiel W= [

[ = Windows
M 1:F'a
B .

R *10: I
0 £10: W
o 12

[ 13
FR 14
. 15
- 16
o} 17
== 18
s | 1@
15| &
T | A
=l =5 Windows
e-ai
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Click on “Set Word”, then set “Device Type” as “4x” (4x is for short integer, 4L is for long integer),
set “Device address” to 10, “BIN”, and “Set style” to “Set Constant”, and “Set value” = 100. And then
select the prefered “shape”, and set “label’” to “Set to 100”.

EasyBuilder - [ EBPrjl : Window 11 - Window 011]

IF File Edit View Option Draw Parts Library Tools Window Help =12]%|
D[] & |odo | 2w 24 = olelik =@ » ol
[Font: 16 -] &4 T= ==| ltom 2lEEm| =] )]

ri" = Windows *I — ®
M 4:Fa |77 |
- Ly B
= I [ E
i W
O 12 Set Wond
2 14 e 1 oAl
2 General |Shape | Label |
ox "
] Description ,[//,/—/— \-\
 Write address ~—
m| L4l 1od type = [4x =] Device address : |10
mel  may [BIN =]
HL. ﬁ

—Attnbate 1
Setstyle : [Set constant =l

Iue 2 [100

EasyBuilder - [ EBFrjl : Window 11 - Window 011]

EE File Edit View Option Draw Parte Library Tools Window Help -18]x]
D] % @< | S 2w 2000= 6laldm =68 2ol |
[Font: 16  ~| &1 |=El= =] WlRclm| BIEEE 2] 2] 5]

r; = Windows ‘I =
M 4: Fa

6
H: I
W
12
13

14 K_8® .

15 BACE

: B i
17 188

18 o
19

L |m|@ ).z 5|5 |e
Bz ClE R e

|:€E3
-
4

|

M
me|  ®8 Windows | | 4] | [
EL| 8 Objects || [ForHelp, press F1 M- Feim [
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Click on “Numerical Data”, set “Device Type” to “4x” (4x is for short integer, 4L is for long integer),
“Device address” to 10, “BIN”, “Number of words” to 1, “No. above Dec” to 7, “No. below Decimal” to
0, “Input low” to —32768, “Input high” to +32767. And then select the prefered shape.

EasvBulder -[ EBPrl : Window 11 - Windew 011]
EB File Edit View Option Draw Parts Library Tools Window Help -|2]x]
D@ &|ml@o| | sl2e] 2= o8 = 2ol

Font: 16 ~| &l ~|E[= 3| Sil%lol@| @lslmim| 2| o7
% | [E Windows *| i @ %
By 4:Fa H| %

6 =1 (=7

A5 *10: I e 3
0] W e =1
O 12 S &

C 13 ===
2 14 Ko 2| |
(I 8o
i 17 —
= 18 Dy
_ la o]
— M Create Numeric Data Object
ﬂ &l
M| Ll | General |MNumeric| Font |
2l %3 Wir Description : [
B| _BIO  Readaddress J,/‘/——*\\.\

Device typg? |4x =] Deviceaddress: |10 \

=l No.ow/ EI_

Create Numeric Data Obgect

General Numeric | Font |
Display

* Decimal " Hex
" Simgle float

Binary " Mask
Diouble float

" Do conversion

- ¢ Raw data display

Mumeric

0. above Dec, @ 7 3: Mo, below Dec. :
Input lows = |-32768 Input high : EE’?@?

(e | m& | o | mm |
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Now we are going to add one another “Numerical Data” with conversion.

Click on “Numerical Data”, set “Device Type” to “4x” , “Device address” to 10, “BIN”, “Number of
words” to 1, “No. above Dec” to 5, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to
+32767, check “Do conversion”, set “engineering low” to —10, “engineering high” to +10 (Convert
[-32768,+32767] to [-10,+10] ). And then select the prefered font.

£ File Edit Yiew Option Draw Window Help

DieE| *(s=@o - S22 = Ean =Bl 2ol
|F0nt: 16 vl
[x 0| =
B B3| %
N o
S i
O S| &
Create Numeric Data ¢ =i
General |Numeric| Font | ||l
Description : || ‘EHEWI:PIH
Eead address =i =
Device type”: |4): | Device address : IlU \ i) B
I j MNo. of words : Il j B
Create Numeric Data Object X]||.~

Creneral H“miiﬂ | Font |
Dizplayr \

f* Decimal  ( Hex {~ Binary  Mazk
- s.‘j&ﬂm i~ Double float

" Raw data display {* Do conversion

Na. below Dec. : |2

Input high : IEE?E?

Engineering high : [10
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Click on “Numerical Input”, set “Device Type” to “4x”, “Device address” to 10, “BIN”, “Number of
words” to 1, “Trigger Device Type” to “LB”, “Trigger Device address” to “9000”, “No. above Dec”
to 7, “No. below Decimal” to 0, “Input low” to —32768, “Input high” to +32767. And then select the
prefered shape.

asyBuilder - [ EBPril @ % ot
£ File Edit Wiew ©Option Draw Parts Library Tools Window Help
DIE|E| %@ | S[2(\| 2] =] @6 Elel > ol=s
[Font: 16~ Al =1E1=] Sl BRI 2] 2= )]
[x — ®] =3
k1 B| %
N i<l
O =
O S| &
C =1 |l
T =
Create Mumeric n EEE] Q
; ) i [
(Ctenexal |Hum,er:u: | Shape | Font I @ ;ipn
Diescriptio E
—Eead addres _
Dievvice trpe/ | 4 \ | Device addfess - 10 3
EBIN ;l ;l - |

— Trigeer add g w
Dievice LB ;I Device address : |9000

Create Numeric Input Obiect

General  [Mumeric | ShW
l: Display

@ Decimal ) Hex " Binary ) hask
™ Single float " Donble float
¢ Raw data display " Do conversion

MNumeric

. above Dec, : I'? _Ij Ma, below Dec, : IO _Ij
nput low : |—32768 Input high : I+32’?6T
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Click “Tools” — “Compile ...” to compile this project.

Eac r -[ EBPrl @ 1 !
£E File Edit View Option Draw Parts
Dl=E e ] @2 2=

[Font:16 -] AlLIE=1=] Tl bl
= Windows AI
4: Fa

Off -line Simulation
Dovwnload ...

on-line Simulation \—

Project name : |C:tEBEOU\Pr0]ect\test1.epj

o ] e ot 0] ) ) S5

Compile file name : |C:\E85001Pr0]ect\test1.eob

—

e B i fem |4 |

EE:_;

Compile o

Close
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To download the project to the Touch 510, click on the Windows "Start" button, then click on the
"Program" button, then click on the "EasyBuilder" — “EasyManager” button. The following window will
be displayed. Choose the correct COM No. on your PC (Normally is COM1), “115200 bps”.

Connect the RS232 download cable (refer to section 4.4) between PC and Touch 500.

oC /\J Touch 500

Click on “Jump To RDS” first, if OK., you can see the screen of the Touch 500 will change and wait for
project download. Click on “Download” to start to download the MMI picture to the Touch 500.

EasvManager

[coM1 115200 bps -]

|Pr0]ect Download/Upload j

ICompIete Download."UpIoa(j

EasyBuilder

Simulator

DownlLoad %

UpLoad

Jump To RDS !L

Jump To Application

Jump To Touch Adjust

Exit

If downloading is OK, You may choose to click on “Jump To Application” or reset the Touch 510T , and
then connect another RS232 cable between Touch 510 and the 1-8xx7 (refer to section 4.4).

Now, you may touch each icon on the Touch 510 to test. Have a good luck !

Touch ] = P e e P
506L/506T RS232
H >
510T iy 0
) _-‘_‘_ i 18 T
COM1

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 4-35



4.5: Access To Word & Integer Array Via Modbus

User can use the below functions to read/write word & integer arrays inside the 1ISaGRAF project. For
more information about these functions, please refer to Appendix A.4.

ARY N R Read one integer(4 byte, signed) from an integer array
ARY N W Write one integer(4 byte, signed) to an integer array
ARY W R Read one word(2 byte, signed) from an word array
ARY W W Write one word(2 byte, signed) to an word array

Word and integer arrays built in the 1-8xx7, I-7188EG, 1-7188XG, uPAC-7186EG, iPAC-8447/8847 &
Wincon-8xx7 controller occupy the same memory area, please use them carefully. Other softwares
(HMI, OPC server, ...) running on the PC can access to these word and integer arrays via Modbus
protocol. The valid network address for these arrays is from 5001 to 8072 for 1-8xx7, 1-7188EG &
1-7188XG, while 10,001 to 19,216 for the W-8xx7 and their relation is listed in below table.

For the 1-8xx7, I-7188EG, 1-7188XG, uPAC-7186EG, iPAC-8447/8847:

Network Address (Decimal) Word Array Integer Array
5001 (1,1) (1,1)
5002 (1,2)
5003 (1,3) (1,2)
5004 (1,4)
8071 (12,255) (6,256)
8072 (12,256)

For the W-8xx7:

Network Address (Decimal) Word Array Integer Array
10001 (1,1) (1,1)
10002 (1,2)
10003 (1,3) (1,2)
10004 (1,4)
19215 (36,255) (18,256)
19216 (36,256)

Note:

1. Network address 1 to 4095 for 1-8xx7, 1-7188EG/XG, uPAC-7186EG & iPAC-8447/8847, while
1 to 8191 for W-8xx7, 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, 1-7188EG/XG, uPAC-7186EG and iPAC-8447/8847, and 10000 to 19215 for W-8xx7.
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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 I-8xx7, 1-7188EG/XG,
UPAC-7186EG, iPAC-8447/8847 & W-8xx7 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).

While communicating with the 1-8xx7, I-7188EG/XG , uPAC-7186EG, iPAC-8447/8847 and
Wincon-8xx7, One single Modbus frame cannot request more than 255 bits except the

Wincon-8xx7 (Max. 1968 bits for W-8xx7 ) , and also cannot request more than 120 words in one
single modbus frame. It should be divided into 2 or more reading frames to achieve it. To write bits to

the controllers, One single Modbus frame cannot write more than 255 bits, and also cannot write

more than 120 words in one single modbus frame. It should be divided into 2 or more writing frames to
achieve it.

5.1: Modbus Protocol Format: RTU Serial

The Modbus "RTU Serial"” format is supported by the 1-8417 and 1-8817 controller systems through both
COM1 or COM2 communications ports, and the 1-8437, 1-8837, I-7188EG , 1-7188XG, uPAC-7186EG
and iPAC-8447/8847 controller systems through the COM1 communications port, and the Wincon-8x37
& Wincon-8x47 controller systems through the COM2 (or COM3) communications port.

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 1-8xx7 controller system, please refer to
Section 1.3.3 through 1.3.5 for details on how to properly connect these devices.

It is CRITICAL that you must program the Modbus format EXACTLY as described to make a proper
connection between the Modbus device and the ISaGRAF controller system. The I-8xx7, I-7188EG/XG,
UPAC-7186EG and iPAC-8447/8847 & W-8xx7 controllers 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)
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To read boolean variables, both of function 1 or 3 may be used. If using function 1, values are stored in a
bit field while using function 3, variable TRUE means OxFFFF.

To write boolean variables, both of function 5, 15 could be used. If using function 5, writing bit O of
byte-vH to 1 will set the Boolean variable to TRUE. For ex, writing vH=1 or 3, or 255 will set Boolean
variable to TRUE.

To read analog variables, function 3 should be used.

To write analog variables, both of function 6, 16 could be used.

To read long words (signed long integers, 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.

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 1-8xx7)
Nbw Number of words

Nbb Number of bytes

NDbi Number of bits

AddH Modbus address, high byte , 0 ~ OF
AddL Modbus address, low byte , 0~ FE

VH Word value, high byte
VL Word Value, low byte
\Y Byte value

CrcH Checksum, high byte , CRC-16
CrcL Checksum, low byte , CRC-16

IMPORTANT NOTE

All of the values used in the request and answer frames are hexadecimal values.

Modbus address described in this chapter is equal to Network address of the variable minus one.

For ex., Modbus address 0 is associate with Network address 1. Modbus address FFE (4094) is associate
with 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.

Fequest: |slv |01 |addH| addL |00 |nbt | crcH|crcl

Anzwer: | sly [ 01 | nbh VooV | croH | el

V0, V1 ... are the bit fields of number of bytes (nbb) using the following format.
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Bit & Bit 1

il ‘ ‘ ‘ Bit

vi | ] || ]

bit nii

Wntb n‘nnn‘ ‘

Bit 1 corresponds to the Boolean value of the variables with the Modbus address addH/addL. Bit nbi
corresponds to the Boolean value of the variable with the Modbus address addH/addL + nbi — 1. If the
value of the Boolean variable is "True", then the corresponding bit will be set to a "1". If the value is
"False", the corresponding bit will be set to a "0".

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.

Fequest: |slv |03 |addH |addL |00 |nbw|crcH | crel

Answer: | sly |03 | nbh vH L ) I creH | crel,

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

IMPORTANT NOTE About Function 3

Integer values can be read by function 3. A word in the modbus protocol is a 16-bit value (signed short
integer), and an integer variable is a 32-bit value, so only the lower 16 bits of the integer variable are
returned. If users would like to read a 32-bit integer (signed long integer) of 1-8xx7 controller, the proper
network address of the variable should be set as described in section 4.2.

Function 4: Read N Words
Function 4 has the same exact format as function 3.

Function 5: Write 1 Bit
Function 5 writes one (1) bit to the Boolean variable with the Modbus address addH/addL.

Fequest: |slv |05 |addH|addL| ¥V | O |crcH |crcl

Answer: | slv 05 |addH|addL | WV O |ereH | ercl,
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Writing a OXFF value to the byte value (V) will set the Boolean variable to "True™. Writing a zero to the
byte value (V) is set the Boolean variable to "False".

Function 6: Write 1 Word
Function 6 writes one (1) word (16 bits) to the integer variable with the Modbus address addH/addL.

Fequest: |slv |06 |addH|addL | vH| vL |crcH | crel

Answer: sly |06 |addH|addL | vH | vL | crcH | crcl.
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Function 15: Write N Bits

Function 15 writes a number of bits (nbi) to the Boolean variables starting from the Modbus address
addH/addL to addH/addL + nbi — 1. The total number of bytes (nbb) is the total amount of bytes
occupied by nbi bits, that means nbb = (nbi+7)/8. For ex. nbi=1~8, nbb=1; nbi=9~16, nbb=2.

Request: |slv | OF|addH |addL |00|abi |nbb| VO |V1 | .. |crcH| crel

Answer: |slv | OF|addH |addL |00\ nbi | crcH| erel.

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

M ‘ ‘ ‘ Bit @
vi || R
Wnte | ‘ ojofo ‘ ‘

Bit 1 corresponds to the Boolean value of the variables with the Modbus address addH/addL. Bit nbi
corresponds to the Boolean value of the variable with the Modbus address addH/addL + nbi — 1. Writing
a 1to a bit will set the value of the corresponding Boolean variable to "True", and writing a 0 to a bit will
set the corresponding Boolean variable to "False".

Function 16: Write N Words

Function 16 writes a number of words (nbw) to the integer variables starting from the Modbus address
addH/AddL to addH/addL + nbw — 1. The number of bytes (nbb) is the total amount of bytes occupied
by number of words (nbw), that is nbb = 2 * nbw.

Fequest: |slv | 10 |addH |addL |00 |nbw [nbb|vH |vL |...|crcH|crcl

Answer: |slv | 10 |addH |addL |00 |nbw |crcH| crcl
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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.

Eequest: O |2l | 10 | 206 | DB | OE [792 | b4

Answer: G BBl | 22| Do | 38 | 828 El

In this example function 1 returns 2 bytes, the value is 0x0012. This means variables with a network
address of 0x102A and 0x102D are "True" (Modbus address is 0x1029 and 0x102C), the rest of the
variables are set to "False".

Function 5: Write 1 bit to the Boolean variable with the Modbus address 0x0006. The NET ID
address is 1. The value to write to is OxFF.

Eequest: 01 | Q5 | 00|06 | FF| QO |60 3B

Anzwer 01 | Q5 | 00|06 | FF| QO |62 3B

In this example of function 5 the Boolean variable is set to "True".

Function 16: Write 2 words (4 bytes) to the integer variables with the Modbus address starting from
0x2100. The first word value to write to is 0x1234. The second word value to write to is 0x5678. The
NET ID address is 1.

Fequest: 01 1021|0000 02 |04)12|34| 56 78| 1C | CA

Answer: O1 | 10 (21| 00|00] 02 |4B| F4
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5.2: Modbus Protocol Format: TCP/IP

The 1-8437 /1-8837 , iPAC-8447/8847, 1-7188EG, uPAC-7186EG, W-8x37 and W-8x47 controller
systems support the Modbus "TCP/IP" 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.

TCR/IR Extrad Modhus RTTT sertal TR/
Bytes

The request and responses are prefized by the six bytes as follows:

Byte 0: transaction identifier - copied by server

Byte 1: transaction identifier - copied by server

Byte 2. protocol identifier =10

Byte 3 protocol identifier =10

Byte 4: length field (upper byte) =0 (since all messages are smaller than 256)
Byte 5 length field (lower byte) = number of following bytes

The rest of the Modbus TCP/IP protocol is the same as the Modbus RTU Serial protocol after byte No. of
6 except that the CRC-16 is not need for the Modbus TCP/IP protocol.

Example TCP/IP Transactions
The first example of a TCP/IP transaction is reading one (1) word at Modbus address 4 from slave
number 9 returning a value of 8; the transaction would be as follows:

Request: 01 02 00 00O 00 06 0% 03 00 04 00 01

Fesponse: 01 02 00 0O 0O 05 0% 03 02 00 03

The second example of a TCP/IP transaction is reading 8 bits starting from Modbus address 2 from slave
number 7, returning a value of 0x49 (bit field: 01001001) would be as follows:

Request: 03 2% 00 00 00 06 o7 01 00 02 00 08

Response: 03 2% 00 00 00 04 QF 0Ol GL 49
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5.3: Algorithm For CRC-16 Check

The following C language algorithm is for Modbus RTU Serial ONLY!! This CRC (Cyclic
Redundancy Check) program provides a checksum that can be used to validate information being passed
through Modbus RTU Serial protocol.

This CRC-16 check program first calls “crc_init()" one time at the beginning of the communication to
initialize the checksum table. Then you can call "crc_make()" to calculate a checksum whenever you

want to.

#define POLY_CRC16 0xA001
static BYTE TABLE1[256];
static BYTE TABLE2[256];

void crc_init(void) /* set crc table */
{
WORD mask,bit,crc,mem;
for(mask=0;mask<0x100;mask++)
{
crc=mask;
for(bit=0;bit<8;bit++)
{
mem=crc & 0x0001;
cre/=2;
if(mem!=0) crc "= POLY_CRC16;
}
TABLE2[mask]=crc & 0xff;
TABLE1[mask]=crc >> 8;

¥
¥

void crc_make(WORD size, BYTE *buff, BYTE *hi, BYTE *lo) /* calculate crc */
{
BYTE car,i;
BYTE crc[2];
crc[0]=0xff;
crc[1]=0xff;
for(i=0;i<size;i++)
{
car = buff[i];
car = crc[0];
crc[0]=crc[1] » TABLEZ2[car];
crc[1]=TABLE1[car];
¥
*hi=crc[0];
*lo=crc[1];

}
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Chapter 6. Linking RS-485 I-7000 & 1-87xx Modules

Note:

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

2. The 1-87018Z is better than 1-87018R and 1-87018 in industrial application. (1-87018Z has
10-channels. The precision is better than 1-87018R and 1-87018 . 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.)
3. The 1-7018Z is better than I-7018R and 1-7018. (The reason is the same as 1-870182)

i-7018z: http://www.icpdas.com/products/Remote [10/i-7000/i-7018z-g.htm
i-87018z: http://www.icpdas.com/products/Remote 10/i-87k/i-87018z.htm

For more description about using 1-87018Z and 1-7018Z, please refer to Chapter 11.3.9 or
www.icpdas.com — FAQ — Software — ISaGRAF - 055.

Please refer to Section 1.5 for connection instructions between the 1-8xx7 controller system to the 1-7000
and 1-87xx series modules.

Very Important:

Please wire an terminal resistor around 110 to 330 ohms at 1-7188EG/XG, 1-8xx7 or
W-8xx7 controller ‘s RS-485 port , between the D+ and the D- pin (or beween the
RS-485+ and RS-485- pin).

This will ensure the host watchdog of 1-7000 and 1-87K output modules to work
correctly when the communication between the controller and the 1-7000 / 1-87K
output modules is broken.

(You can try 110 ohms first, then try 220 ohms, then others)

For example, if you don’t wire any terminal resistor and enable the host watchdog
function at “bus7000b” (Section 6.2 , the “host_watchdog” parameter set as 1) , when
you just un-plug the 1-7000’s “DATA+” pin (keep “Data-* pin connected with the
controller) , you will see the watchdog doesn’t work in this i-7000. If you wire a
resistor about 110 ohms between the controller’s RS-485 D+ and D- pin, if you
un-plug anyone of 1-7000’s “Data+” or “Data-“ pin, the watchdog will work correctly.
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6.1: Configuring The 1-7000 & 1-87xx Modules

Note:

A. If RS-485 remote 1-7000 and 1-87xxx 1/0O module’s type is Analog Input, please configure the
format as “2’s complement” by DCON utility. Like : 1-7005, 1-7013,1-7015, 1-7016, 1-7017, I-7017R,
I-7017RC, 1-7018, 1-7018R,1-7018Z, 1-7019, I-7019R, 1-7033, 1-87013, 1-87015, 1-87016, 1-87017,
1-87017R, 1-87017RC, 1-87018,1-87018R, 1-87018Z and 1-87019R.

B. If RS-485 remote 1-7000 and 1-87xxx 1/O module’s type is Analog Output, please configure the
format as “Engineer Unit” by DCON utility.
Like : 1-7021, 1-7022, 1-7024, 1-87022, 1-87024 and 1-87026 .

To begin configuration of the I-7000 and 1-87xx series modules to the controller system, use the "DCON
Utility" program to set up the 1-7000 and 1-87xx modules. Please use DCON utility of version 4.4.3 or
later version. (at ftp:/ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/ or 1-8000
CD-ROM:\napdos\driver\dcon_utility\setup\ )

Notes: 1. Make sure the hardware connection is correct.
2. Search and configure the modules one by one.
3. Connect the module’s INIT* to GND and Power on the module.

New Products — RU-87P4 (4 slots) , RU-87P8 (8 slots) : RS-485 expansion unit
Better than i-87K4/ i-87K8

- If using with i-87K high-profile 1/0 cards, it supports hot-swap

- Auto-configuration: Only need to config it once at design time, then at run time, just plug and play

- Communication Addr, Baud rate & Checksum are set by rotary and dip switch.

- All ISaGRAF controllers support them just like supporting the i-87K4/8 (please refer to Chapter 6)

More at http://www.icpdas.com/products/io_expansion_unit/ru-87p/ru-87p4.htm

Auto

Configuration lH“t Swap

Diagnostic

Industrial
Environment
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Step 1: Hardware connection

A. The power supply must be DC power between +10V to +30V.

B. Wiring diagram for connecting to I-7000: (one module for each time)

11111111
7 &) =

=

Vi 1L L o
THD I TP r_-ﬂ*«, g o fles
HOSTCOMPUTER  pyvme siypmr v NN -
4107 430V S 411100 b I

q = (Y)DATA+
\ ﬁ_ {G)DATA-
7520 l:
viv0 {B)GND 10/
L +viv0 =

Note: For configuring 1-7000 and I-87xxx 1/0 module, you have to prepare an I-7520R converter.
For other wiring diagram please refer to “DCON Utility User’s Manual”.

Step 2: Set 1/0O module to initial state

If the module is a new one, factory have set a default settings for user’s convenient. If you
don’t know the configuration of the module, please set the I/0 module to initial state.

*** To set 1-7000 module to initial state is to wire connect the INIT* to GND and Power on
the module. Then the module will become initial state. (Some new designed 1-7000
modules have a Dip-switch at its back. Please switch it to the “INIT” position , then
power up the module)

*** |-87K module’s initial state is set by 1-87K4 /5/8/9 ’s dip switch. For example, setting
dip-2 to “ON”, and then re-cycle the power, it means the second slot is in initial state. (I
using 1-87K5 and 1-87K9, please do not plug 1-87xxx board in its left-most slot for
initial configuration . Please plug at 2nd to 9th slot for initial configuration. The dip-1 is
for 2nd slot of 1-87K5 and 1-87K09, ..., dip-4 is for 5th slot, Dip-8 is for 9th slot of
[-87K9). Some new designed 1-87K 1/0 modules have dip-switch built-in. Their

“INIT / Normal” state is controlled by its own dip-switch not by the dip-switch of
1-87K4/5/8/9.
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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 Modbus DCON Protocol
Protocol 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 “Start/programs/DAQPro/DCON Utility/”.

L

Ed DCon Tiility
Uninstall DCON Utility
@] DoON_support_Module_List
[Z] Version_ Informstion

G DCON Uty »
7 maPOPC 5
I/ ¥CE_Pm

fE DiAQPmo
I Reinlendar J
& Internet Explorer

Programs (F) L]

E OpenOffice org 2.0 3
Llﬂ PDFCrestor 4

B

12 start

1. Click “COM Port” menu to select the COM port and baud rate to search. You can select
multi-baud rate, protocol or checksum conditions if you do not know the module’s setting,
but it will spend more time to scan the network. After selection, click “OK”.

2. Click “Start Search” icon to begin search module. Click [ when it is found.
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Il Sele e COM Po d nd 2
1 [ CoM Port Ysesrch Bon Teominsl  Help
COM to search: Time Dut Setting : V-
pund Ou DO0A000 modnle —
’7|CDM1 vI ’7| 00 me
ERaE( )r(r) &
Module [ 2 || Address | Baudrate | Chy — Baud Rate to search:
L=l _
[~ 5216000 [~ | 4608000 [T 230400 v 115200
[~ 57600 [~ 38400 v 19200 v 9E00
[~ 4800 [~ 2400 [~ 1200
Select Al Clear | =
~ Select Protocol Option
[+ DCON
<—S o ~ Select Checkszum Option
—oBarcning olgils: . v
COM Part: ICOM 2 Address: IUUl'dEC'l v Disable d gz I
Cancel Ok -
A

Step 4:

Click Searched module ID

and give the new configuration

u Configuration for 7050 Module ¥ersion: B104

[ DCON Utility Yer. 4.4.2

File COM Port Search Eun  Termina

I

The Found Out I/0 module ..

=] = 1 1= ]l s

- Digital Output | 0 e
LSE [CH-0)

0=00
M5B [CH:7)

I Address I Baudral

0[] SE00

<

—Searching Status:

~Power On Value of DO

- Digital Input—| 127 S|
LSE [CH:0)

Safe Value of DO

0=7F

MSE [CH:E]

COM Part: ICOM 1 : Address: |_
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FO50 -» Setting Communication Parameters OK: @

Then follow the Settine Band, Checksom or P 1 QKN Please do follow:
& and rate, C or Protoco Il Pleaze do following steps
steps to check the EAT. Disconneet INIT® pin from GND ping
P or adjuzt the dipswitch to Hormal sde.
new settlng. Step2. Power off then Power on the module.
Step3. Bearch the module again.

Note: Remember to remove the connection of I-7000°s INIT* and GND after the setting is well
configured. Then recycle its power.
For 1-87K 1/0, remember to switch the related Dip to “OFF”, then recycle its power.

IMPORTANT NOTES Regarding remote 1-7000 & 1-87xx Modules:

One 1-8xx7, I-7188EG/XG controller system can link up to a maximum of 64 pcs. of 1-7000 and I-87xx
modules (However 255 pcs for W-8xx7). It is recommended though that you do not link more than 24
modules to a single 1-8xx7 and 7188EG/XG , while 64 modules for a W-8xx7 controller system. Each
1-7000 and 1-87xx module MUST have it’s own unique address to properly link to an ISaGRAF
controller system. The default ""Checksum® setting is disabled (If set as enabled, please connect
“bus7000b™ listed in section 6.2 and set “checksum” parameter to 1), and make sure that all of the
I-7000 and 1-87xx modules are set to the same baud rate and same checksum setting as the
controller system (9600 baud by default).

When you receive any of the 1-7000 series modules or 1-87xxx modules you will receive documentation
called "Getting Started With 1-7000 Series Modules™ that provides instructions on how to properly
configure these modules. If you need assistance on changing the baud rate or checksum, please refer to
the "Change Baud Rate & Checksum™ section in the "Getting Started With I-7000 Series Modules". You
can find all of the documentation on the CD provided with your 1-7000 series module from ICP DAS in
a file titled "getstart.pdf".

If RS-485 remote 1-7000 and 1-87xxx 1/0 module’s type is Analog Input, please configure the
format as “2’s complement” by DCON utility. Like : 1-7005, 1-7013,1-7015, 1-7016, 1-7017, I-7017R,
I-7017RC, 1-7018, I-7018R,1-7018Z, 1-7019, I-7019R, 1-7033, 1-87013, 1-87015, 1-87016, 1-87017,
I-87017R, 1-87017RC, 1-87018,1-87018R, 1-87018Z and 1-87019R.

If RS-485 remote 1-7000 and 1-87xxx 1/0O module’s type is Analog Output, please configure the

format as “Engineer Unit” by DCON utility.
Like : 1-7021, 1-7022, 1-7024, 1-87022, 1-87024 and 1-87026 .
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6.2: Opening The ""Bus7000b"" Function

To create a link between the 1-8xx7, IPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7
controller system and an 1-7000 and 1-87xx module, you need to connect the "Bus7000b" function
through the "1SaGRAF 1/0O Connection™” window. The "Bus7000b™ function is considered a "virtual
board", and must be selected from the "Equipments" section of the "Select Board/Equipment™” window.

The "Bus7000b" MUST be connected to slot number 8 or higher on the "ISaGRAF 1/0 Connection™
window (since slot 0 through 7 are used to connect to real 1-8000 boards). Only one *"Bus7000b™* can
be linked to one 1-8xx7, IPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7 controller
system! If you attempt to connect more "Bus7000b" to an ISaGRAF controller, it will not work.

wn 1SaGRAF - CREATION - /O connection i [=l

File Edit Tool: Ophons Help

@ eBLntli|Eala)

£

Select board fequipment _

bz 7000; 1-7000 10 on Comn3 or COM4 “
thgs F0000: |-7000 102 on Com3 or COM4
bz 70007000 10 on Com3 or COM4
——  |ebus_m: Set 3= Ebuz Master

ebus_ s Set az Ebus slave -
ebus_z2: Set az Ebus slave

— |fbuz_m < Mew > Set az Fbus Maszter

fbus = < Mew > Set az Fbus slave

i_7188xg: 101 & 100 far the 718856

i_8017a 8 CH. Analog Input with Alam

i B042: |zolated 16 CH.DN & 16 CH. DO
i_8050; 16 Ch. zelectable /0

i_8054; |solated 8CH. DI & 8 CH. DO

8055 8CH. DI & BCH. DO

i_B0E3: |zolated 4 CH. DI & 4 CH. DO

i B077-8CH. DI & B CH. DO simulatar 3%

In the example provided, set the slot below number 9 to "Bus7000b: Remote™".

(o]
File Edit Tools Options Help Com_port setting:
2 pB2n 48| FR 8 1-8xx7: 3 or 4 (COM3 or COM4)
(o] somer=a 7188EG/XG, UPAC-7186EG: 2 or 3
‘mus| com_port = 3 W-8xx7: 3
mme| com_baud = 9600
sums| host watchdog = 0
(4] tuan| watchdog timer = 1E
taae] chechsum = 0
(5] =
[ o | em bus7000b
B = remot Loy
|~
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The "com_port" parameter can have a value of 3 (for COM3) or 4 (for COM4) for the 1-8xx7 controller,
while 2 (COM2) or 3(COMB3) for the 1-7188EG/XG & UPAC-7186EG, and 3 (COMB3) for the W-8xx7.
This parameter defines which COM port ID the controller system will communicate with the 1-7000 /
I-87xx module. The default value for the "com_port" parameter is 3.

The "com_baud" parameter defines the baud rate that the 1-8xx7, I-7188EG/XG, uPAC-7186EG &
W-8xx7 will communicate with the 1-7000 / 1-87xx module. The possible values are 2400, 4800, 9600,
19200, 38400, 57600, and 115200. You must make sure that the controller system and the 1-7000 /
I-87xx modules are all set to the same "com_baud" value.

The "host_watchdog" parameter enables or disables the watchdog function for the 1-7000 and 1-87xx
module. Setting the "host_watchdog" parameter to a non-zero value will enable the "host_watchdog"
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.

The “checksum” parameter defines the remote 10 is using “0: No checksum” or “1:with checksum”.
(The old “bus7000” not supporting “checksum” options. Bus700b does support it)

If the host watchdog feature is active and the watchdog timer is exceeded on the controller system (it
means the connection is break between the controller and 1-7000 / I-87xx modules), the 1-7000 / I-87xx
modules will go to a "safe” predetermined value by DCON utility. Normally for Digital Output channel,
the “safe” state is D/O=OFF or 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.
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6.3: Programming an 1-7000 & 1-87xxx Module

6.3.1: Program I-7xxx or 1-87xxx remote 10 function blocks

To link any 1-7000 and 1-87xx module to the I-8xx7, I-7188EG/XG & W-8xx7 controller system, the

"Bus7000b" module MUST be opened first. Once the "Bus7000b" is opened, the "I_7xxx" / “I-87xx”
function block can now be programmed and you can access all of the 1/0 channels available from that
function block, and that data can now be used in a LD program.

NOTE:
Please declare all variables which connect to the I-7xxx / 1-87xx block as “Internal® attribution.

Example 1: Programming An I-7050D Module

1_7050D COM
e vl |
Address of | ___—— 3-{ADR_ BIL 4)101 \
1-76050D BO1. BI2[HDI02 :
Connect well will

BOZ_ BI3FDIOS return TRUE.

O3_ B4 DI04

O4_ BIS| DI

O5_ BIBAFDING
D107

8 D/O channels of
I-7050D. Can declared
as “Internal” attribute.

7 D/1 channels of
I-7050D. Can be
declared as “Internal”
attribute.

EI7_

| e [
3]

Connect well will
return TRUE.

Address of
1-7041D

14 D/I channels of
I-7041D. Can be declared
as “Internal” attribute.
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Example 3: Programming a 1-87017R or 1-7017RC function block (current input measurement)

I-87017RC and I-7017RC can measure current input of +£ 20 mA , 0 ~ 20mA and 4 ~ 20mA. Unlike
1-87017, 1-87017R and 1-7017, no external 125 ohm resistor required . Please configure their format as
“2’s complement” by DCON utility. (The “A4_20_to” function can be used to convert the analog input
value to user’s engineering value, please refer to Appendix A.4)

Range type I-7017RC /87017RC
(by “DCON Utility”) |Physical value Analog Input value
- 32768 0 +32767
7 4 ~20 mA 4 mA 20 mA
D +20mA - 20mA 0 mA 20mA
1A 0~20mA 0 mA 20 mA
|_87017R QK1
I en G |
1—ADR_ MIT_|A \
1681 A-|RANGE_ MIZ_|A2 If connected well, return as
TRUE.
/ MI3_ A3
MI4_| A4
To use “i_87017R” '\ Please program “i_87017R” for using
and “i_7017RC”, hils. 143 RS-485 1-87017RC module.
Please assign the same ST Y
“Range Type” setting = 8 Internal Integer variables should be used
here as they are MNIT_[A7 here
configured in the o
DCON utility.
\ I_TO17RC Ok2
I ah G |
\ —HADR_  WI_|ha
163D RANGE_ MIZ_|410
MIZ_ 211
MI4_ |12
MNIS_ |13
MNIE_ |14
NI7_|-815
LI
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Note:

If the current input sensor is 4 to 20 mA, user may better set 1-7017RC or 1-87017RC “ range type to
“ID] : +/-20 mA” , or “[1A]:0~20mA”. (setas"[7]:4to20 mA" isnot good)

The reason is :

If setting RS-485 1-7017RC or 1-87017RC ‘s range type as “[7] : 4 to 20 mA”, analog Input value of 0 or
close to 0 could mean the Sensor input is 4 mA , and also possible the Sensor is broken-line. So it is not
easy to distinguish these two situation by software.

Howeuvr, if setting 1-7017RC or I-87017RC ‘s range type as “[D] : +/- 20 mA” or “[1A]: 0~ 20 mA”,
analog input value of 0 or close to 0 only means the Sensor is broken-line . If the Sensor input is 4 to
20mA , the analog value should be 6553 to 32767 , not close to 0.

(Of course, the communication state of the RS-485 1-7017RC and 1-87017RC should be Ok. The “Ok1”
and “OK2” variable in the above example 3 can indicate the communication is Ok or not. If the
communication is False, it means the controller can not link to the RS-485 1/0 well. You need to handle
this situation in your ISSGRAF program).
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Example 4: Program 1-7018 block for i-7018R and i-7018 (Please use new “i_7018n" block)

(1-7018z is a better hardware than i-7018 and i-7018R. Please refer to Chapter 11.3.9 or
www.icpdas — FAQ — Software — ISaGRAF — 055 for demo example)

Please configure 1-7018 and 1-7018R ‘s format as “2’s complement” by DCON utility. Then please
program a “l_7018n” block (The “lI _7018n" block request all 8-channels by one single command,
however the “l_7018” block need to send 8 commands for 8-channels)

_7o1am COmMM_Ok14
o

15— ADR M _ A1 \

) j If connected well, return as
/ NIZ_ Az If conn
Address of 1-7018 NI3_a3
or 7018R NI |-a
MI5_fas \

21

MNIE_ |46 8 Internal Integer variables should be used
NIT_fa7 here
pig f-aa

The other RS-485 1-7000 and 1-87K 1/0 all use the similar way.

Note:

If RS-485 remote 1-7000 and 1-87xxx 1/0 module’s type is Analog Input, please configure the
format as “2’s complement” by DCON utility. Like : 1-7005, 1-7013,1-7015, 1-7016, 1-7017,
I-7017R,1-7018, 1-7018R,1-7018Z, 1-7019, 1-7019R, 1-7033, 1-87013, 1-87015, 1-87016, 1-87017,
1-87017R, 1-87018,1-87018R, 1-87018Z and 1-87019R.

If RS-485 remote 1-7000 and 1-87xxx 1/0 module’s type is Analog Output, please configure the
format as “Engineer Unit” by DCON utility.
Like : 1-7021, 1-7022, 1-7024, 1-87022, 1-87024 and 1-87026 .

Below table is for the I-7017, 7017R, 87017, 87017R.
(These modules need external 125 ohm resistor if using “D: + 20mA”)

Range tyep I-7017 / 87017
(by DCON Utility) Analog Input value
Physical value
-32768 0 +32767
8 + 10V - 10V ov + 10V
9 +5V -5V ov + 5V
A +1V -1V ov +1V
B +500mV - 500mV OomvV +500mV
C + 150mV - 150mV OomvV +150mV
D +20mA - 20mA OmA + 20mA
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Below table is for the i-7017RC and i-87017RC (no external 125 ohm resistor required)

Range type I-7017RC / 87017RC
(by DCON Utility) |Physical value Analog Input value
- 32768 0 +32767
7 4 ~20 mA 4 mA 20 mA
D + 20mA - 20mA 0 mA 20mA
1A 0~20mA 0 mA 20 mA

Please refer to the on-line help for each I/0 module’s table or refer to the Appendix D.

Eig [SaGRAF - TEST1:LD1 - Quick LD Program =10l x|

Fle Edit Tools Options: Help
DR XoR Be|xBd |k aasii gl

F2:4EE F3dHE Fa: Gl | FG:-CH | Fe:fHE FR:de F: Il | F3:—3 tFa:am |

7 j

1_7018M COMM_OK15
Q

F——1en

x
GET_SN get hardvware unigue serial Mo, - oK I
GET_WER et Hardwware Driver Wersion =

GETCTS Get CTS status

HYSTER  hysteresis Cancel |
|_700sD Ach Thermistor, 2'comp, Integer

| 700502 8ch Thermistor, Enginer rteger Infer
|_700a03 Bch Thermistor, Enginer, Resl |
|_7011D 1 Therma. , 1 DUEY, 2 DOVALM

X

15— ADR_ MNIT_ A1

| 7190 1 Anadnn 1 THEY 2 DO b e
oo Lo =
po -
= o |&
|_7O18M o
Mate
0_
NIT_
NIZ_
x
| C function blocks j| | i_FM8r:Faster, 8 CH.Thermocouple [nput j|
| B
"IF Q_ IS FAL AFANS COMMUNICATION 1S BAD, TH
NIG_ : integer Analog input value ofehannel 1™ &
Min —> —>» Max
-32768 0 32767 J
modbus val: 8000 —> 0000 —> 7FFF
notes[Very Importa
A
K I i
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6.3.2: Setting a special “ADR_" parameter of remote temperature input module to
get clear “Degree Celsius” or “Degree Fahrenheit” input value

ICPDAS provides many temperature input modules as below.

With “broken-line detection” or called “wire opening detection”
Thermocouple type: 1-87018Z, 1-87018R, 87019R, 7018Z, 7018R, 7018BL, 7019, 7019R
RTD type: 1-87013, 87015, 7013, 7015, 7033
Thermister type: 1-87005, 7005

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

The “ADR_" parameter of temperature 10 function block can be “standard setting” or “special setting”.
For example setting “ARD_" of the “I_7033” function block to 1 to 255 (Dec. value) means “standard
setting”, the value of 1 to 255 indicates the address of the remote 1-7033. The temperature input value is
normally —32768 to + 32767 in the case. It depends on the 10 module’s “Type code” setting (Set by
DCON utility). (normally value of —32768 & +32767 means wire “broken-line”)

|_7033 Ok1
Q

eh
10qADR_ M _FTempert

MIZ_FTemper?

B3 FTemperd

ADR_ =10 (TT=00, RR=00, AA=0A, Hex.) means “standard setting”,
address=10, the temperature input value is normally
-32768 to + 32767

If ADR_= 16#10201A (TT=10, RR=20, AA=1A, Hex) means “special
setting”, “Degree Celsius”, “type code=20 of this I-7033 module set by
DCON utility”, address=26, the temperature input value is a clear
“Degree Celsius” value, for example, value of 4556 mans “45.56” degree.
“-500” means “-5.00” degree.

If user want to get a clear temperature input value, for example, value of 2312 means “23.12” Degree
Celsius. Then please set “ADR_" to a special value defined as below.

Important: Special “ADR_" setting is supported since driver version of
I-8xx7:3.11, 1-7188EG:2.09 , 1-7188XG:2.07 , W-8xx7:3.24
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Format: TTRRAA (Hex.)
TT=10 (Convert to "Degree Celsius")
TT=20 (Convert to "Degree Fahrenheit™)
TT=00 (standard setting, -32768 to +32767. RR should be set as 00 if TT=00)
RR: "type code™ setting of the related temperature input module
AA: address of the related temperature input module

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: Redundancy System by uPAC-7186EG or i-8437-80

Note:

1. W-8347 and W-8747 support best CPU redundancy solutions. Please refer to Chapter 20 and
www.icpdas.com — FAQ — Software — ISaGRAF - 062. The CPU speed of Wincon is about 10 to 20
times faster compared with the 40MHz i-8417/8817/8437/8837 and i-7188EG/XG ‘s CPU.

2. The uPAC-7186EG and i-8437-80 and future iPAC-8447 can setup a Bus7000b redundancy system.
Their CPUs are 80MHz. The CPU speed is about 2 to 4 times of the 40MHz i-7188EG/XG ‘s CPU.

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)

6.4.1: Hot-Swap Redundancy System by uPAC-7186EG plus RU-87P4 / RU-87P8
UPAC-7186EG (Driver since it is released) supports Redundant Bus7000b. The configuration is listed as
the following. It supports hot-swap 1/O if using RS-485 expansion unit of RU-87P4 and RU-87P8
(Please refer to section 6.1). The Ebus are for exchanging data between the “Redundant Master” &
“Redundant Slave” . The controller status inputs in X-107 ’s D/I channel are to indicate the other
controller — “I am still alive” . Please wire Ch. 1 ouput of the redundant master ’s X-107 to Ch.1 input of
the redundant slave ’s X-107. And also wire Ch. 1 ouput of the redundant slave ’s X-107 to Ch.1 input of
the redundant master ’s X-107.

UPAC-7186EG : Bus7000 redundancy system

_ COM2: RS485
D2+ D2-

,,

RS485
UPAC-7186EG

+ slot 0: X-107
(Redundant Master)

T Controller 1-7000 Ru-87P4 1-87K4/5/8/9 +

Ebus ___ * " status input I/0 Ru-87P8 I-87K 1/0

Ethernet in X-107
cross cable
A i
| uPAC-7186EG
+ slot 0: X-107
(Redundant Slave)

v.__ COM2: RS485
D2+ D2-

Operations Principle:

1. When the system is powered up, the control of Bus7000b belong to “Redundant Master”.

2. If “Redundant Master” is damaged( or Power off), “Redundant Slave” takes the control of Bus7000b.

3. If “Redundant Master” is alive from damaged (or power up again), it takes the control of Bus7000b
again. The change over time of (2) and (3) is about 5 seconds.

4. Control data is exchanging via Ebus (if using a cross cable,no need any ethernet switch) .

5. All I/0O should be RS-485 1/0 except the status 1/0 in the slot 0: X-107
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Demo program: new “demo_51a” and “demo_51b” released since Nov.10,2007
i-8000 CD-ROM: \napdos\isagraf\7188eg\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/

User can use the “COM_MRTU?” function to disable the uPAC-7186EG ‘s COML1 port if it is NOT
redundant active (then its COM1 will never answer any question to the PC / HMI / SCADA). And also
enable its COM1 by “COM_MRTU?” function if it is redundancy active. Then at any time only the
redundancy active controller will reply to the PC / HMI / SCADA as below configuration. (Please refer
to demo_51a & demo_51b). Chapter 20.5 — Step2 - lists the steps to setup the i-7188EX-MTCP
(Modbus TCP/IP to Modbus RTU gateway). (Important: Please set these two uPAC-7186EG ‘s
Net-1D to the same No. for ex. , setting as No. 1. And the IP should be different but in the same
domain. For ex. , setting as 192.168.1.8 and 192.168.1.9. Mask should all set to 255.255.255.0)

PC I HMI I SCADA ¢can connect to this bus7000 redundancy system with only one IP of the i-T188EX-MTCP
NS-205

i-T188EX-MTCP

Ethernet

PC I HMI | SCADA I

Modbus TCPIIP protecol
Modbus RTU RS-485 )

protocol
. COM2: RS-485
,v’ D2+ |, D2-
i-r520R k5485
UuPAC-T186EG + :
X-107
L Redundant Master RuS7P4
1-7000 u T-B7E 45849 +
% Eg‘?"g; 3 . Controller Ru-87P8
"7 status input o THRE
Ebus :Ethernet -= in X107
Zross cable

™ UPAC-7186EG +
X-107
Redundant Slave

Cable Pin Assignment
i-7T520R (RS232) UPAC-T186EG COMA1

Male
TXD 2 2TXD
.. COM2: RS-485 RXD 3 3 RXD
D2+ , D2- GND 5 5 GND

Some important note in the demo program “demo_51a” and “demo_51b” :

1. If your application doesn’t setup any HMI or SCADA device to connect to this redundancy system,
you can delete the first Ladder rung which using the “COM_MRTU?” function in the “M_B7000”
program in the “demo_51a” and in “S_B7000” program in the “demo_51b”. Then the COML1 port of the
UPAC-7186EG will be always Modbus RTU slave port. It will reply always if you send Modbus request
to it even it is not redundant active.
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2. There are three useful variables which show “who is the current active controller” and the “controller
(or Ebus communication or DI / DO) status” . Your HMI and SCADA can request these three values to
know the current working status if assigning a proper Modbus network number to them. They are listed
as following.

Name Type Description NetWork
number
i_am Integer 1 : means | am Master controller Not assigned
2 - means | am Slave controller yet
Master Ok | Boolean | True : Master controller is working OK Not assigned
Flase: Master controller is not working OK yet
(for ex, power OFF, Ebus cable broken, DI/DO broken)
Slave_Ok Boolean | True : Slave controller is working OK Not assigned
Flase: Slave controller is not working OK yet
(for ex, power OFF, Ebus cable broken, DI/DO broken)

3. There are three programs should to be modified in “demo_51a” and “demo_51b” to fit your real
application.
(1) In the “M_B7000” and “S_B7000” programs:
search the “Add YOUR RS-485 I/0 CONTROL of BUS7000 Here”
(2) In the “M_Contrl” and “S_Contrl” programs:
search the “Add YOUR CONTROLL data here”
(3) In the “M_Ebus” and “S_Ebus” programs:
search the “ADD YOUR EBUS CONTROL in the Following”

4. All the other programs below the “M_Ebus” and “S_Ebus” in the “demo_51a” and “demo_51b”
should be identical programs. Only the first4 - “M_GET_P”, “M_B7000”, “M_Contrl” & “M_Ebus” in
the “demo_51a” are different as the first 4 - “S_GET_P”, “S_B7000”, “S_Contrl” & “S_Ebus” in the
“demo_51b” .

-=_[BaGRAF - DEMO_51A - Programs _|I:I|£|

File Make PFroject Tool: Debug Opton:  Help

B | S %X m$| e~
.| i |D Tﬂ'ﬂ| | §q| = The order of the first 4 programs from

Begin: e M_GET_P Get pulse (Master) o
@2 M_B7000 Comtroft o BIETI00 (Macter) | top to down should be *M_GET_
M Contrl cortroll active or not (haster) P”,“M_B7000”, “M_Contrl”,
(e LIS Cortrol data exchange vis Ebus f “M_Ebus” . DO NOT place them with

[y D1 Demo: blink L1, L2, change period wrong order.
Enct R_end

Bedgin: M_Ebus (Ladder Diagram]
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6.4.2: Hot-Swap Redundancy System by i-8437-80 plus RU-87P4 / RU-87P8

1-8437-80 / i-8837-80 (Driver rev.3.23 or later version) supports Redundant Bus7000b. The
configuration is listed as the following. It supports hot-swap 1/O if using RS-485 expansion unit of
RU-87P4 and RU-87P8 (Please refer to section 6.1). The Ebus are for exchanging data between the
“Redundant Master” & “Redundant Slave” . The controller status inputs in i-8054’s D/l channel are to
indicate the other controller — “I am still alive” . Please wire Ch. 1 ouput of the redundant master ’s
i-8054 to Ch.1 input of the redundant slave ’s i-8054. And also wire Ch. 1 ouput of the redundant slave ’s
1-8054 to Ch.1 input of the redundant master ’s i-8054.

1-8437-80 : Bus7000 redundancy system

_ COM3: RS485
/’ Pin 1: D+ Pin 9: D-

Npe ) RS485

i-8437-80 / i-8837-80

+ slot 0: i-8054

(Redundant Master)

I-7000 Ru-87P4 I-87K4/5/8/9 +
T ... Controller
Ebus ___, status input 1/0 Ru-87P8 I-87K 1/0O

Ethernet in i-8054
cross cable

™ i-8437-80/i-8837-80
+ slot 0: i1-8054
(Redundant Slave)

v.__ COM3: RS485
Pin 1: D+ Pin 9: D-

Operations Principle:

1. When the system is powered up, the control of Bus7000b belong to “Redundant Master”.

2. If “Redundant Master” is damaged( or Power off), “Redundant Slave” takes the control of Bus7000b.

3. If “Redundant Master” is alive from damaged (or power up again), it takes the control of Bus7000b
again. The change over time of (2) and (3) is about 5 seconds.

4. Control data is exchanging via Ebus (if using a cross cable,no need any ethernet switch) .

5. All 1/0 should be RS-485 1/0 except the status 1/O in the slot 0: i-8054
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Demo program: new “demo_48a” and “demo_48b” released since Nov.10,2007
i-8000 CD-ROM: \napdos\isagraf\8000\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

User can use the “COM_MRTU” function to disable the i-8437-80 ‘s 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
COML1 by “COM_MRTU” function if it is redundancy active. Then at any time only the redundancy
active controller will reply to the PC / HMI / SCADA as below configuration. (Please refer to
demo_49a & demo_49b). Chapter 20.5 — Step2 - lists the steps to setup the i-7188EX-MTCP (Modbus
TCP/IP to Modbus RTU gateway). (Important: Please set these two i-8437-80 ‘s 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)

PC I HMI I SCADA ¢can connect to this bus7000 redundancy system with only one IP of the i-T188EX-MTCP
NS-205

i-T188EX-MTCP

Ethernet

PC I HMI | SCADA I

Modbus TCPIIP protecol
Modbus RTU RS-485 )
protocol
_COM3 R5-485
P Fin 1. D+ Pin% D-
i-T520R k5485
i-3437-80 + slotD; -2054
‘ Redundant Master
B 1-7000 Ru-87P4 I-87K4/5/3/9 +
= Egp_";; 1 t Controller Ru-87P8
*°77 status input vo 187K IO
Ebus :Ethermet -= ini-an54
Cross cable
™ i-8437-80+ slotd; i-8054 Cable Pin Assignment
Redundant Slave i-rszgﬁlffszaz} i-343T-BOM;3IEM1 (RS232)
TXD 2 2TXD
- COM3 RS-485 RXD 3 3 RXD
Fin 1. D+ Ping: D- GND 5 5 GND

Some important note in the demo program “demo_49a” and “demo_49b” :

1. If your application doesn’t setup any HMI or SCADA device to connect to this redundancy system,
you can delete the first Ladder rung which using the “COM_MRTU?” function in the “M_B7000”
program in the “demo_49a” and in “S_B7000” program in the “demo_49b”. Then the COML1 port of the
i-8437-80 will be always Modbus RTU slave port. It will reply always if you send Modbus request to it
even it is not redundant active.
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2. There are three useful variables which show “who is the current active controller” and the “controller
(or Ebus communication or DI / DO) status” . Your HMI and SCADA can request these three values to
know the current working status if assigning a proper Modbus network number to them. They are listed
as following.

Name Type Description NetWork
number
i_am Integer 1 : means | am Master controller Not assigned
2 - means | am Slave controller yet
Master Ok | Boolean | True : Master controller is working OK Not assigned
Flase: Master controller is not working OK yet
(for ex, power OFF, Ebus cable broken, DI/DO broken)
Slave_Ok Boolean | True : Slave controller is working OK Not assigned
Flase: Slave controller is not working OK yet
(for ex, power OFF, Ebus cable broken, DI/DO broken)

3. There are three programs need to be modified in “demo_49a” and “demo_49b” to fit your real
application.
(1) In the “M_B7000” and “S_B7000” programs:
search the “Add YOUR RS-485 I/0 CONTROL of BUS7000 Here”
(2) In the “M_Contrl” and “S_Contrl” programs:
search the “Add YOUR CONTROLL data here”
(3) In the “M_Ebus” and “S_Ebus” programs:
search the “ADD YOUR EBUS CONTROL in the Following”

4. All the other programs below the “M_Ebus” and “S_Ebus” in the “demo_49a” and “demo_49b”
should be identical programs. Only the first4 - “M_GET_P”, “M_B7000”, “M_Contrl” & “M_Ebus” in
the “demo_49a” are different as the first 4 - “S_ GET_P”, “S _B7000”, “S_Contrl” & “S_Ebus” in the
“demo_49b” .

-=_[SaGRAF - DEMO_49A - Programs - |I:I|£|

File Make Project Tools Debug Ophonz:  Help

12 = - N —
| B & H| D=0 | ¥ db h| 0 ?N| The order of the first 4 programs from

Begin: R M GET P et pulse (Maste o
3 M B70804meT < Bus 000 (recia| 10P 10 doWn should be “M_GET_
M Contrl controll active or not (Master P”, “M_B7000”, “M_Contrl” ]
@ Cortral data exchange via Ebf - M_Ebus” . DO NOT place them with

[y LDT Demo: blink L1, L2, change period | Wrong order.
Enict: A _end

Begin: M_Ebus (Ladder Diagram)
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Chapter 7. Controller To Controller Data Exchange

The 1-8xx7, IPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7 controller system provides the
capability of exchanging data with other 1-8xx7, iIPAC-8447/8847, I-7188EG/XG, uPAC-7186EG &
W-8xx7 controller systems.

Ther is one another way to deliver data to other system. Please refer to section 19.2 and 19.3 for “Deliver
message via UDP and TCP/IP” .

Important Note:

The max. boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since driver
version of 1-8417/8817/8437/8837:2.42 , 1-7188EG:1.32 & 1-7188XG:1.29

7.1: Basic Fbus Rules

Any 1-8xx7 , I-7188EG/XG & UPAC-7186EG controller system can access data from another 1-8xx7,
I-7188EG/XG & UPAC-7186EG through the Fbus data exchange system. While Wincon-8xx7 doesn’t
support Fbus, it supports Ebus only. Please refer to section 7.5 for programming Ebus in
1-8437/8837, IPAC-8447/8847, 1-7188EG, uPAC-7186EG & W-8037/8337/8737. There are 2 types of
data that can be exchanged through the Fbus protocol; they are "Boolean™ and "integer".

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 1-8xx7
& 1-7188EG/XG controller system to another 1-8xx7 & I-7188EG/XG controller system.

The Following Fbus Rules MUST Be Observed:

RULE #1: Each "Boolean package" must have an attached identification number ranging from 1 to 128.
This means that there is a maximum of 128 "Boolean packages" that can be exchanged across an Fbus
connection.

Each "Boolean package" contains 8 Boolean values, and these Boolean values can only have the value of
either "True" or "False”. The Boolean values in the "Boolean package" can be assigned and exchanged
with either "Internal™, "Input”, or "Output™ Boolean variables or Boolean constants.

RULE #2: Each "integer package" must have an attached identification number ranging from 1 to 128.
This means that there is a maximum of 128 "integer packages" that can be exchanged across an Fbus
connection.

Each "integer package™ contains eight 32-bit integer values. The integer values can range
from —2147483648 to 2147483647. The integer values in the "integer package™ can be assigned and
exchanged with either "Internal”, "Input”, or "Output" integer variables or integer constants.

Rule #3: Each number assigned to a "Boolean package" or an "integer package™ can only be written to
by one 1-8xx7 & 1-7188EG/XG controller system across the Fbus.
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Each I-8xx7 & I-7188EG/XG 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 1-8xx7 & 1-7188EG/XG controller systems across the Fbus network.

In this example, there are five 1-8xx7 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 1D of "2".

There is no limitation on how many [-8xx7 & I-7188EG/XG controllers can read the same number
package across the Fbus network. Any of the S2, S3, S4, 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 I-8xx7 or I-7188EG/XG controller system can be configured as a Fbus "Master",
all the others 1-8xx7 & 1-7188EG/XG 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 I-8xx7 or 1-7188EG/XG controller system as a "master", or configure none
of the 1-8xx7 & 1-7188EG/XG controller systems as a "master" on the Fbus, NO DATA CAN BE
EXCHANGED across the Fbus network.

Important Note:
The max. boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since driver
version of 1-8417/8817/8437/8837:2.42 , 1-7188EG:1.32 & 1-7188XG:1.29

7.2: Configuring An 1-8xx7 To Be A Fbus "Master' Or "'Slave"

To begin configuring an 1-8xx7 & 1-7188EG/XG controller system as either a Fbus master or slave, first
open up the "1SaGRAF 1/0 Connections" window and double click on a slot number higher than 7. The
"Select Board/Equipments™ window will now open, click on "Equipments”, and then double click on the
"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 an I-8xx7 &
I-7188EG/XG controller system to be both a Fbus master and a Fbus slave.
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wn I1SAGRAF - TEST - 1/0 connection N =10 =l
File Edit Tools Options Help

@ B2 tLEFER 8

ﬂ » s ref = 106
zaet| baud rate = 19200
2]

Select board/equipment

bus7000: I-7000 105 on Com3 or COM4
fbus _m: < New > Set as Fieldbus Master

fbug z: < New > Set ag Fieldbus slave
i_8042: |solated 16 CH.DI & 16 CH. DO

ElalelEIMHEIEE )

om fbue & | |i_B054: Isolated 8 CH. DI & 8 CH. DO

LR i_8055: 8 CH. DI & 8 CH. DO

= rate i_8063: Isolated 4 CH. DI & 4 CH. DO
o i_87054: Isolated 8 CH_ DI & 8 CH. DO

i 87055: 8BCH. DI &8 CH. DD
i_87063: lsolated 4 CH. DI & 4 CH. DO
master: 5et as Fieldbus Master

mbusz: Modbus master on COM3 or COM4 ¥ B bards
slave: [ z

xana. (Click On Equipments| E e
¥boo_(To Select The

xmsg_|Fjeldbus Slave iiliﬂn

If you configure an 1-8xx7 & 1-1788EG/XG 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 I-8xx7 &
I-7188EG/XG controller system. All controllers on the same Fbus network MUST be set to the same
baud rate.

ur I5aGRAF - TEST - 1/0 connection i B ] [
File Edit Tools Options Help
B 2B20 0 FY S
Then Click On Baud | pum] ref =106
Rate To Open The I/0 “o=mee] haud rate = 19200
Board Parameter =%
1 |
Screen ——
-]
(5]
(o | fbus s First Click On Rate
B = rate o im0 St The Fieldbus
"~  -|slave Baud Rate
x
Parameter: baud rate
Value: |1 9200 | Cancel |

There is a digital input channel associated with the "fbus_s: rate" equipment. This function will
return the status when opening up an Fbus connection. 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.
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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.

wr ISaGRAF - TEST - I/0 conneckion. =10l x|
File Edit Tools Options Help
B eB20 4t FR|l S|
Double Click On | vimf ref =105
1E_l;u<|lﬁR;te T: Open :mus| baud_rate = 19200
e oar
Parameter Screen £l
[N
[4]
[& ]
em fhus_m
E. e Click On Rate To
el %i:f_'se'“t The Baud
[-] = boo_pack Rate Parameter
[-] = ana_pack na
B0 /0 voord porometer x
Parameter: baud_rate
VYalue: |1 9200 | Cancel |

There is a digital input channel associated with the "fbus_m: rate” equipment. This function will return
the status when opening up an Fbus connection. 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".

7.2.1: Configuring The Fbus Master Boolean Packages
To begin configuring the Fbus Master Boolean Packages, click on the "boo_pack™ selection from the
"fbus_m" I/O connection.

un 15aGRAF - TEST - 10 connection =10l x|
File Edit Tools ©ptions Help
& =BR2n ¢4 FY S Only Package No. 1 to 128
(o] ﬂ v ref=102 is available.
mamn| package 1 32 =10
mun| package 33 64 =10
mun] package 65 96 =10
[4] mue| package 97 128 =0
mue| package 129 160 =0
[E ] mun| package 161_192 =10
maan| package_193_224=10
mun| package 225 256 =10
[ 9 | em fbus_m 7]
[-] o rate s Click On Boo_Pack To
B = boo_pack ﬁ]_‘s'tart Configuring The
[-] = ana_pack D\f Fieldbus Boolean
| Packages
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The parameter "package xxx_xxx" at "fbus_m: boo_pack" indicates the "Boolean package™ number
which is allowed to be written to or read from across the Fbus network. The parameter value is given as
a 32-bit integer in hexadecimal.

As an example, if the "package_1 32" is set to "FFFFFFFF" this will enable all the packages from
number 1 to number 32 to be written to or read from across the Fbus network. If the "package 1 32" is
set to a value of "A", this will only enable the number 2 and number 4 Boolean packages to be written to
or read from across the Fbus network. The more packages that are enabled on a Fbus network the slower
the communication efficiency will be. With this in mind, always remember to enable only the
required number of packages that you need for your application so you will have greater
communication efficiency across the Fbus network.

wn ISaGRAF - TEST - I/0 connection 1Ol =l
File Edit Tools Options Help onlv Pack No. 1to 128
: nly Package No. 1 to

,ﬁl%mm|ﬂ‘@|ﬂ;ﬁ|ﬂ| is available.
Double Click On The‘_ *1 ] ref = 102
Specific Package To un package 1 32=10
Opeh The I'O Board ‘_ wtt package 33 64=10
.Piameter Screen | | package 65 96 = 0
(4] man| package 97 128 =10
e package 129 160 =0
(5 | mu| package 161 192 =10
un| package 193 224=10
mwn| package 225 256 =10
[ 9 | em fbus_m #]

E z 'ha::: e " ®  lclick On "boo_pack” To|

i el Select The Boolean

-] = ana_pack ki ] Package Parameters

o P T — x

Parameter: package 1_32 oK [: I
I ;
Value: \“"l_'—_"";_:]:lEnter New Value Here

Mo.32 Ma.l 1: enahble

0: dizahle
1] e

Vaueof Package 1 32

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".
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s ISaGRAF - TEST - /0 conneckion
File Edit Tools Options Help

~ER=R=R 0 W -

=181 ]

ARRESESES

[ o | em fbus m

[-] =o rate

[-] = boo_pack

il::_l

b s & ct The Analog

Only Package No. 1 to 128
is available.

package 1 32=10
fmin| package 33 64=10
men| package 65 96 =10
mun| package 97 128=10

mun| package 129 160 =10
mun| package 161 192=10
mun| package 193 224=10
mun| package 225 256 =10

Click On "ana_pack" To

Package Parameters

Ma.l

Value of Package 1 32
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7.3: Programming Fbus Packages

Before you can exchange any data across a Fbus network, you must make sure that each 1-8xx7 &
I-7188EG/XG is either configured as either a Fbus master "fbus_m™" (and remember, only ONE
controller can be the master) or Fbus slave "fbus_s". Refer to Section 7.2 for details on how to
implement these configurations.

The following Fbus function blocks can be used in a LD program to exchange data across an Fbus
network.

Fbus b r read one boolean package.
Fbus_b w  write one boolean package.

Fbus_n_r read one integer package.
Fbus_ n_w  write one integer package.

Fbus f r read one REAL package
Fbus_f w write one REAL package

(The Integer package and REAL package use the same memory. Please DO NOT use the
same package No. as Integer package and also as REAL package at the same time. Or the
local fault No. 116 may happen. Please refer to Chapter 10.6)

The below block is to get the communication ststus of each Boolean & Integer Package.

Fbus_sts Get ststus of each Package.

Fbus Function #1: "Fbus b r"

The "Fbus_b_r" function reads one Boolean package from the Fbus network. In the example below the
"Fbus_b_r" function has a Boolean package ID address of "1". The "A1" output contains the value of the
first Boolean of the package No. of 1, the "A2" output contains the value of the second Boolean of the
package No. of 1, and the "A3" output contains the value of the third Boolean of the package No. of 1.
The other outputs follow the same format to where the "A8" output contains the value of the eighth
Boolean of the package No. of 1.

FBUS_B_R Al
Please do not add any | on B ,
condition on the left of the v
Fbus_xxx block. I—|PACk_NO_ - B2 A2
Ba_[-A3
B4_[-Ad
B5_[-A5
B6_[-A6
Package No. should be a
constant value not a variable BI_
value. Ba 28
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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.

FBRUS_B_W
F——¢n Q |
285—PACK_MNO
Please do not add any / -
condition on the left of the c1—B1_
Fbus_xxx block. ol
- Fbus_b_w always
oy LEE returns TRUE
C4—B4_
cs—Ba_
Package No. should be CB—{BB_
aconstant value not a variable o
value.
ca—pg

Fbus Function #3: "Fbus_n_r"

The "Fbus_n_r" function reads one integer package from the Fbus network. In the example below the
"Fbus_n_r" function has an Integer package 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_M_R
I En Eno |
Please do not add any
condition on the left of the / o L
Fbus_xxx block. N2_ D2
M3_{-D3
Ma_f—D4
NE_{D8
ME_[—D6&
Package No. should be aconstant -
value not a variable value. NT_f—
Mg
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Fbus Function #4: "Fbus_n_w"

The "Fbus_n_w" function writes one integer package to the Fbus network. In the below example the
"Fbus_n_w" function write variables “E1” to the first integer of the package of No. 1. “E2” to the second
integer of the package of No. 1. “E3” to the third integer .

FRUS N_W
———en 0 |
Please do not add any IPACK_NO_
condition on the left of the st
Fbus_xxx block. -
F2-{N2_
Ea-{N3_ Fbus_n_w
oo always returns
- TRUE
N5
Package No. should be s
aconstant value not a variable B
value. L L
0112
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7.4: An Fbus Data Exchange Example

Example Description:

In this Fbus data exchange example there are three 1-8xx7 controller systems linked together in an Fbus
network. The I-8xx7 controller systems are named "SA (master 1-8xx7 controller system #1)", "SB
(slave 1-8xx7 controller system #2), and "SC (slave 1-8xx7 controller system #3).

One of the digital input values from the SA controller (master 1-8xx7 system) needs to be shared with the
SB and SC (the slave 1-8xx7 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 "1SaGRAF Project"” window to declare ZZ as an "input" variable, and then link the ZZ input variable
using the "1SaGRAF 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 neither the SB or SC has a real input variable named ZZ.

An additional requirement for this example is that an internal integer value named "WW" that comes
from the SB controller system needs to be shared with the SC controller system. To accomplish this
declare an Internal integer variable named WW on both the SB and SC controller systems.

Example Prerequisites:
The SA controller system is the Fbus master controller and the SB and SC controllers are Fbus slave
controllers. Each of the controllers has their baud rates set to 19200.

ZZ =B
ErS L™ Slave
Master Boolean package
number 1 WW

Integer package
ZZ rumber 1
Boolean package

rumber 1

=
alave
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Setting The SB and SC Controllers As Fbus Slaves:

You should use the "1ISaGRAF 1/0 Connections™ window to declare the SB and SC controller systems as
Fbus slaves.

w ISaGRAF - TEST - I/0 connection 3 o ] |
File Edit Tools o©ptions Help
B pBR2n 3 FR S
Then Click On Baud al vmf ref =106
Rate To Open The I/ mn| baud rate = 19200
Board Parameter
1] ¥

Screen =
| ]
[4 ]
(& |
[ ]amfbus s First Click On Rate

B = rate = “JmimieeT0 Set The Ficldbus
— | ~|Slave Baud Rate

Use the "1SaGRAF I/O Connections window to declare the SA controller system as the Fbus master
controller.

an ISaGRAF - TEST - 1/0 connection E -0l x|
File Edit Taools Options Help

B mBR2n ¢4 FES S
Double Click On |§'Pﬂi ref = 105

Baud_Rate To Open mw| baud_rate = 19200
The I/0 Board

Parameter Screen

==l

[ 9 | am fbus_m

B = rate
[-] =2 boo_pack
Eo ana_pack

10 ;I

Click On Rate To
Rr Select The Baud
Rate Parameter

2o
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Additionally, enable the Boolean package for the SA controller:

um 15aGRAF - TEST - I/0 connection -10] x|

File Edit Tools Options Help

& mBR2n 43 FR &
‘Double Click On
Package 1 32, 8nd —

| v ref = 102
“man| package 1 32 =1

Set The Value To "1" —/——
o Enable Boolean nun| package_33_64=10
’;ackage Number 1 ‘s package_65_96 =0
mamn| package 97 128 =10
oman| package 129 160 =0
(& | ms| package 161 _192 =10
| package 193 224 =10
cmmn| package 225 256 =10
[o | em fbus_m #]
[-| == rate nod

B = boo_pack . ne
[[] == ana_pack % n + |

Also enable the integer package for the SA controller system:

u ISaGRAF - TEST - I/0 connection : -10] =|
File Edit Tools Options Help

2 mBR2nl 4l FR S
“Double Click On
Package 1 32, And _
Set The Value To 1" emm{ ' package 1_32 =1

| inenf pef = 103

o Enable Ana Pack [ mm package 33 64=0
Mumber 1 men| package 65 96 =10
mm| package 97 128=10
| package 129 160 =0
[ 5 | mmn| package 161 192 =10
'met| package 193 224=10
mmn| package 225 256 =10
[ 2 | em fbus_m 7]

[-] = rate no&

[-] = boo_pack n &

B = ana_pack [-:-;n & -
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The 1SaGRAF LD Project For The SA Controller:

FBUS_B_W always return

Please do not add any TRUE
condition on the left of the \
Fbus_xxx block. TEUS B W
F———en o —
—PACK_MO_
ZZ-B1_
/;SE_ o) \\ Write boolean pack.
- No.1 to the Fbus,
Package No. should be falseB3_ variable ZZ is included
aconstant value not a false—{Bd_ at the first value.
variable value.
false—Ba_
false— B6_ \
false—B7_ Set the other non-used
false—{BG values in this package
to FALSE

The 1SaGRAF LD Project For The SB Controller:

L [EBusnw
1-{Pack_rMo_
/ W 1 _
Pack. No. o
o{ma_
o—{r4_
o—{s_
o{e_
o{n7_
0-{pg

FBUS_B_R I
an B1_pb———=
1qPACK_NO B2

Ba_

B4_

B3 Read boolean

BE_ package No. 1 to get
the first value to
internal boolean

= variable ZZ

BY_

Write integer package No.
1 to Fbus. Variable WWwW
is included .at 1% value.

Fbus_n_w always return TRUE, these
2 blocks can link together.
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The 1SaGRAF LD Project For The SC Controller:

FBUS_B_R
en B

PACK_MNO_B2_
Ba_
Ba_
Ba5_
BE_
B7_

go

1_—<>—
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FBUS_MN_R

Read boolean
package No. 1 to get
the first value to
internal boolean
variable ZZ

en eno
PACK_NO_NT_
NZ_
Na_
Ma_
ME_
ME_

MT_

i

Read Integer package No. 1 to get
the first value to internal integer
variable WwW

WL
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7.5: Programming The Ebus

Ebus is a software mechanism which allows 1-8437/8837, iPAC-8447/8847, 1-7188EG, uPAC-7186EG
& W-8x37 / W-8x47 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.

Important Note:

1. If the controller is W-8347 / 8747, please conntect Ebus at their “LAN2” port, and please use
“NS-205” or “NS-208 Ethernet switch. (refer to Appendix F to Enable LAN2)

2. The max. boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since driver
version of 1-8417/8817/8437/8837:2.42 , 1-7188EG:1.32 & 1-7188XG:1.29

3. All Ebus Controllers’s IP should be set in the same domain and their mask IP should be
255.255.255.0 . For ex, (192.168.1.3), (192.168.1.5), (192.168.1.20).

i J " ﬁg i J | m 8437/ 8837 i J | m

- -

«—> Ethernet —

—> —> |

T seomess (BT

The 1-8437, 1-8837 controllers support Ebus since its driver version of 2.15 and the 1-7188EG support
Ebus since its driver version of 1.08. And W-8x37 / W-8x47 support Ebus since its driver version of 3.10.
Please refer to Appendix C to make sure your 1-8xx7’s controller driver version is the same or higher.
You can obtain the new released driver from:

i}

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

7.5.1: Basic Ebus Rules

The 1-8437/ 8837, iPAC-8447/8847, I-7188EG, uPAC-7186EG & W-8x37 / W-8x47 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.

The basic Ebus rules are similiar as Fbus (refer to 7.1) as below.

RULE #1: Each Ebus network is identified with a “Group_No” ranging from 1 to 10. Data is only
exchangable with controllers that are assigned with the same “Group No”.

For example, there are 5 controllers located at the same local ethernet area, named Al, A2, A3, A4, A5
respectively. Al, A2 & A3 are assigned with Ebus: Group_No = 1 while A4 & A5 are assigned with
Ebus: Group_No = 2. Therefore, Al can access data from A2 & A3 however can not access data from A4
& Ab.
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RULE #2: Each "Boolean package™ in the same Ebus:Group_No must have an attached identification
number ranging from 1 to 128. This means that there is a maximum of 128 "Boolean packages" that can
be exchanged across an Ebus:Group_No connection.

Each "Boolean package" contains 8 Boolean values, and these Boolean values can only have the value of
either "True" or "False". The Boolean values in the "Boolean package" can be assigned and exchanged
with either "Internal™, "Input”, or "Output™ Boolean variables or Boolean constants.

RULE #3: Each "integer package™ in the same Ebus:Group_No must have an attached identification
number ranging from 1 to 128. This means that there is a maximum of 128 "integer packages" that can
be exchanged across an Ebus:Group_No connection.

Each "integer package™ contains eight 32-bit integer values. The integer values can range
from —2147483648 to 2147483647. The integer values in the "integer package™ can be assigned and
exchanged with either "Internal”, "Input”, or "Output" integer variables or integer constants.

Rule #4: Each number assigned to a "Boolean package" or an "integer package" can only be written to
by one 1-8437/ 8837 (or 1-7188EG or W-8x37 / W-8x47) controller system across the same
Ebus:Group_No network.

Each 1-8437/ 8837, 1-7188EG or W-8x37 / W-8x47 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, 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 1-8437/ 8837, 1-7188EG or W-8x37 / W-8x47 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.

Important Note:
The max. boolean & integer package No. of Fbus & Ebus reduce from 256 to 128 since driver
version of 1-8417/8817/8437/8837:2.42 , 1-7188EG:1.31 & 1-7188XG:1.28
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7.5.2: Configuring the Controller To Be A Ebus "*Master’* Or **Slave"

To begin configuring an 1-8437/ 8837, I-7188EG or W-8x37 / W-8x47 controller system as either a Ebus
master or a slave, first open up the "ISaGRAF 1/0 Connections™ window and double click on a slot
number higher than 7. The "Select Board/Equipments” window will now open, click on "Equipments”,
and then double click on the "Ebus_s" selection to configure an Ebus slave, or double click on "Ebus_m"
to configure an Ebus master. Remember, ONLY ONE 1-8437/ 8837, I-7188EG or W-8x37 / W-8x47
controller system can be the Ebus master, and you CANNOT configure an controller to be both a master
and a slave.

o [5aGEAF - EBUE_M_ - [0 connection

File Edit Tool: Option: Help
B eBR2n ¢l FR| S

=

Select board/equipment

buz7000: |-7000 10z on Com3 or COM4 -
ebus m: Set as Fbus Master =
‘ebus == Set as Ebus slave
———— |fbus_m: < Hew > Set az Fbus Maste Cancel |
fbug_s: < New > Set as Fbus slave
S i_¥188xb: 1DI & 100 for the 7188XB Note |
i_8017h: 8 CH. Analog Input with Alarm —

i_8042: Isolated 16 CH.DI &£ 16 CH. DD
i_8054: Isolated 8 CH. DI & 8 CH. DD
i_8055: 8CH. DI & 8 CH. DD e Library
i_8063: Isolated 4 CH. DI & 4 CH. DO
i_87013: 4 CH. RTD Input with Alarm " Boards
I_87017: 8 CH. Analog Input with Alarm =
i_87018: 8 CH. Thermocouple with Alarm ¥ Equipments
i_87054: Isolated 8 CH. DI & 8 CH. DD

i 87055: 8CH. DI £ 8 CH. DO b

EE - REREREEE

If you config a controller as an Ebus slave, only one parameter needs to be set, the “Group_No”. The
valid value is ranging from 1 to 10. Set to other value will become a default value , 1.

wm [3aGRAF - EBUS M - IfD connection

File Edit Tools Option: Help
2 eER20 0 FR S

| e ref= 113

— »m| Group_No = 1

[4] ]

Ti0 Board parameter

Parameter: Group_Mo

[ ]

em ebus_s Value: @ | Cancel |
B = Group na

N

A

If you config a controller as an Ebus master, the parameter “Group_No” should be set to the same as
the salve. The valid value is ranging from 1 to 10. Set to other value will become a default value , 1.
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wm [BaGRAF - EBUS_M_ - [N connection

File Edit Toolz Ophonz Help
2 pRR2n 4l FR S

:I bin ref =110
| mez] Group_ Mo = 1
[4] ]
[& ]
110 Board parametsr
E Parameter: Group_No
em ebus_m Value: @ | Cancel |
B = Group Lo
[-] = boo_pack e
[-] == ana_pack noa
-

Configuring The Ebus Master Boolean Packages:
To begin configuring the Ebus Master Boolean Packages, click on the "boo_pack" selection from the
"Ebus_m" /O connection.

wm [3aGRAF - EBUS_M_ - A0 connection

File Edit Tools Options Help

& RBR20 | t8 FX &)
o vam ret= 111 Only Package No. 1 to 128
I | package 1 32 =0 is available.
(4] mam| package 33 _64 =10
muz| package_65 96 =0
(& | o package 97 128 =0
muz| package_129 160 =10
muz| package_161_192 =10
(o] mma| package 193 224=10
mm ebus_m mus| package 225 256 =10
[-] =2 Group s [#]
B = boo_pack n&
[-] = ana_pack ‘\ n&
=

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.
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‘wm [SaGRAF - EBUS_M_ - X0 connection

File Edit Tools Options Help
CHEE LR A=

& v ref=111

— mun| package_1_32 = I]\
ma| package_33 64 =10
£ Pﬂc:aﬂﬂ_gg_?g; “ﬂ Only Package No. 1 to 128
smw| package 37 128 = i i
sml package_ 128,160 = 0 is available.
mua| package 161 _192 =10 |

REERR R

: 100 Board parameter

em ebus_m I

[-] = Group ae | Parc'-meleCiRkagBJ_32
3

B = boo_pack o

[-] == ana_pack o Value: ) | Cancel |
~| |

Mo.32 Mo.l l: enable

0: disahle
1] a

Valueof Package 1 32

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".

wm [SaGRAF - EBUS_M_ - IXD connection

File Edit Tool: Option: Help

SEEEE LI A= Only Package No. 1 to 128
= v is available.
g |

f package_33_64=10
fuanz| package_65_96 =10
x| package_97_128 =0

mnz| package_129 160 =10
package_161_192 =0
package 193 224=10

Bl R

mm ebus m ackage 225 256 =0
[-] = Group n 7]
[-] == boo_pack na

== ana_pack n &l e
#}v

Mo.32 Ma.l 1: enahble

0: dizahle
1] e

Vaueof Package 1 32
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7.5.3: Programming Ebus Packages

Before you can exchange any data across a Ebus network, you must make sure that each 1-8437/ 8837,
I-7188EG & W-8x37 / W-8x47 is configured as either a Ebus master "ebus_m" (and remember, only
ONE controller can be the master in the same Ebus “Group_No”) or Ebus slave "ebus_s". Refer to
Section 7.5.2 for details on how to implement these configurations.

The following Ebus function blocks can be used in a LD program to exchange data across an Ebus
network.

Ebus b r read one boolean package.
Ebus_ b w  write one boolean package.

Ebus_n_r read one integer package.
Ebus n_w  write one integer package.

Ebus f r read one REAL package
Ebus f w write one REAL package

(The Integer package and REAL package use the same memory. Please DO NOT use the
same package No. as Integer package and also as REAL package at the same time. Or the
local fault No. 116 may happen. Please refer to Chapter 10.6)

The below block is to get the communication ststus of each Boolean & Integer Package.

Ebus_sts Get ststus of each Package.

To program the Ebus_x_x blocks is similar to the Fbus, please refer to section 7.3 & 7.4 for detail.
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Chapter 8. Linking The Controller To Modbus RTU &
Modbus ASCII Devices

Note: ICP DAS ISaGRAF controllers support Modbus Master ports in different port No. as below table.

(To use COMS5 to COM14 of the Wincon-8xx7, please refer to Appendix E of the W-8xx7 “Getting
Started Manual” or W-8xx7 CD-ROM:\napdos\isagraf\wincon\english_manu\ ,

or visit below web site to download it.

http://www.icpdas.com/products/PAC/i-8000/getting_started manual.htm )

I-7188EG/XG |[I-8xx7 iPAC-8447 Wincon-8xx7
(Table 1) UPAC-7186EG (1-8437/8837-80 |iPAC-8847 Wincon-8xx6
Max. Modbus | Max. 2 ports | Max. 2 ports Max. 4 ports Max.10 ports
Master port
COM1 COM1, COM1, COM2 or COM3,
Possible COM2 COM3,COM4, [COM3,COM4,
port No.
COM3 (in X5xx|COMS5 (in COM5t08 (in |[COM5 to COM14
expansion 1-8112/8114 or  |I-8112/8114 or  |(in 1-8112/8114 or
board) i-8142/8144) i-8142/8144) i-8142/8144)
Max.
“Mbus_xxx” Total 64 Total 64 Total 128 Each port can use up to
function blocks 256
can be used in the
program

8.1: Configuring The Controller To Be A Modbus Master

To begin configuring an 1-8xx7, 1-7188EG/XG, uPAC-7186EG, iPAC-8447/8847 & W-8xx7 controller
system to interface with a Modbus device, you must first configure the ISaGRAF program by linking the
"Mbus" function to the ISaGRAF project. Open the "1SaGRAF 1/0O 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 On ..."
selection, and then click on the "OK" to complete the installation.

For using multi-ports of Modbus RTU & ASCII Master, please refer to section 8.4
Please refer to section 8.3 for Modbus ASCII Master function

IMPORTANT NOTE:

Only Max. TWO "Mbus" + “Mbus_asc” complex equipment function can be linked to ONE 1-8xx7,
I-7188EG/XG controller system, however max. TEN for W-8xx7 controller system.
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File Edit Tools

wr I5aGRAF - TEST - I/0 conn

=101 x|

Options  Help

B pBER2O ¢t FX 8

=

e ANAIN

Select board/equipment

bus7000: 1-7000 10z on Com3 or COM4
fbuz_m: < Mew > Set as Fieldbus Master
fbuz_s: < Hew > Set az Fieldbus slave
i_B042: |solated 16 CH.DI & 16 CH. DD
i_8054: Isolated 8 CH. DI & 8 CH. DO
i_8055: 8CH. DI & 8 CH. DO

i_B063: Isolated 4 CH. DI & 4 CH. DO
i_87054: |solated 8 CH. DI & 8 CH. DD
1. 87055 8CH. DI & 8 CH. DO

i_87063: Isolated 4 CH. D1 & 4 CH. DD
master: Set as Fieldbus Master

mbus: Modbus master on COM3 or COM4
glave: Set as Fieldbus slave

xana_io: Analog 1/0z for simulation
xboo_io: Boolean 1/0z for simulation
¥msq_io: Message |/0s for simulation

. Boards

* Equipments

"Mbus: com_port" Parameter

The "port_no" parameter defines which COM port the Modbus devices will communicate with the
controller. The "port_no" parameter can be set as 1 to 14 (please refer to “Table 1” in the former page).

The "baud" parameter 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. The default baud rate value is 19200
for the 1-8xx7, 1-7188EG/XG & W-8xx7 controller system. All controllers on the same Modbus MUST

be set to the same baud rate.

=10l x|

File Edit Tool: Opton: Help
2 =BRn 0 FR 8
EI 3 L]
G| port_no = 4
| baud = 19200
[mean] char = 8
[4] man| parity = 0
mat| stop_bit = 1
(& | et timeout = 500
[ 9 | m mbus

B = com_port o
-

New released controller driver
supports time-gap setting
between two Modbus
commands in the “port_no”
parameter. Please refer to
description of the 7 th item in
section 8.5

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

ICP DAS

8-2



Note:

When setting COM1 of the 1-8417/8817/8437/8837 & the 1-7188EG to be a Modbus master port,
please refer to Appendix C.1 - “Setting COM1 As None-Modbus Port” to disable COM1:Modbus
RTU port.

If W-8xx7’s COMZ2 is set as Modbus RTU Slave port, please disable it if using it as a Modbus
master port. Please refer to W-8xx7’s “Getting Started” Manual.

The "parity" parameter 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.

The "stop_bit" parameter 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.

The "timeout" parameter defines the allowed time to wait for response from remote device, unit is ms,
min value is 50, max value is 5000. seting out of range ( > 5000, <50 ) will set to value of 250 ms. For ex,
200 is 200ms, 1000 is 1 sec, seting 30 will become 250 ms, seting 7000 will become 250ms.

Important:

The “timeout” setting is very important. If the response time of the connected Modbus RTU
device is larger than this value, it will become Timeout — communication will fail. To solve this
problem with such a slowly response device, please set a larger “timeout” value.

8.2: Programming A Modbus RTU Master

The following function blocks can be used to pass data through the Modbus protocol in an LD program.

Mbus_R Read max. 12 word-value (-32768 ~ +32767) using Modbus function code 3 or 4
Read max.192 bit-value using Modbus function code 1 or 2
Mbus_R1 Same as Mbus_R but with one extra setting — Period.

Read words or bits with a specified period time (unit is second)

Mbus N R Read 8 word-value (-32768 ~ +32767) using Modbus function code 3

Mbus_NR1 Same as Mbus_N_R but with one extra setting — Period.
Read 8 words with a specified period time (unit is second)

MBUS B R |Read 8 bit-value using Modbus function code 1

MBUS_BR1 |Same as Mbus_B_R but with one extra setting — Period.
Read 8 bits with a specified period time (unit is second)

MBUS N W |Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16

MBUS B W |Write max. 4 bit-value using Modbus function code 5 or 15

MBUS WB  |Write max. 16 bit-value using Modbus function code 15
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NOTE:

The maximum number of each ""Mbus_x_x"* function block that can be used with one 1-8xx7 &
I1-7188EG/XG controller system is 64, while 256 for one port of W-8xx7 (W-8xx7 can have 10
ports supporting Modbus Master).

Modbus Example Function: "Mbus_b_r"

The following example the "Mbus_b_r" function block is reading five (5) bits from a slave Modbus
device with a NET ID address of 1, with the Modbus address starting from 1 and using controller’s
COMB port. In this example the results of "B1" contains the value of the Modbus address 1, "B2" equals
the value of Modbus address 2, etc. "B5" equals the value of the Modbus address 5. If device is
connected Ok, “stst1” will be TRUE.

MBS B_R stat!
en 0l

oM —qsLAvE_ B1_B1

14eoorR_ B2 |2

= SLAVE_ /1000 is the “COM Port No.”
B4_[B4 SLAVE_ % 1000 is the “Net-ID of device”
BS_|-B5

B Here 3001 means using COM3, device ID=1
B7_

Ba

Modbus Example Function : "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.

MBS B W statl
en ]

2001 SLAVE_

1E#1001HADDR_
T MUM_W
actl qACTION_
B1B1_
Falze—{BZ_
False—B3_

Falze—H4

SLAVE_ /1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-1D of device”

Here 2001 means using COM2, device ID=1

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.
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If the “ACTION_” input keeps at the status of TRUE, it will continue to write this "B1" many times to
that Modbus device until it is reset to FALSE. If you just want to write one time, you can write a LD
program similar as the following. The “actl” is declared as an internal Boolean variable.

If set “actl” to TRUE, the below “MBUS_B_W” will write once and immediately reset “actl” to
become False.

MBUS_ B Wi statt
en 2

2001 SLAVE_
16#1001qADDR_
T LI
act1—{ACTION_
B1B1_
False—B2_
Falze—B3_
Falze— 04

actl
I ZF |

To write Modbus command periodic, user can use below similar code. (Here write once every 10
second)

BLINK M0
RUN ( hp

T#10s1CYCLE

MEBLUS B WY stat
I =1y 2 |
2001 HSLAVE
5ADDR_

SLAVE_ / 1000 is the “COM Port No.”
TAMNUM_WY_ SLAVE_ % 1000 is the “Net-1D of device”

Here 2001 means using COM2, device ID=1
MO ACTION

E14B1_
FalseqB2_

False—qB3

False—{B4
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Modbus Example Function: "Mbus_r1"

Below example use Modbus function code=4, device NET-ID=1 to read 8 word values starting at
device’s Modbus address No.=100 every second via controller ’s COM4. The first four Word values are
stored in “Wordl” to “Word4” variables. The fifth and sixth word value are converted to become a
REAL value stored in “REAL_1" variable. The 7th and 8th word values are converted to become a long
integer value (32-bit signed integer) stored in “LONGL1” variable.

4001
100

Bk

mbus_r1
Q
NT_
NZ_
N3_
Ng_
N5 _
NG_
N7 _
NG _
Ng_
N10_
N11_

12

SLAVE
ADDR_
CODE_
NUM_
PERIO

stat1

]

—{  Word1 ]

Word?2 |
[ Word3 |
[ Word4 ]
wd_long
Lo_ int_real
Hi Long [Long __ Real | REAL_1 |
wd_long
Lo
Hi Long H LONG1 |

SLAVE_ /1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-1D of device”
Here 4001 means using COM4, device ID=1

Modbus Example Function : "Mbus_n_r"
The following example the "Mbus_n_r" function block is reading eight (8) words from a slave Modbus
device with a NET ID address of 2 (the Modbus address starts from 1). In this example the results of
"Al" contains the value of the Modbus address 1, "A2" equals the value of Modbus address 2, etc.,
through "A8" which equals the value of the Modbus address 8.
The value of "Stat1" is connected to the output coil and if the operation is successful "Stat1" will be true,
otherwise the value of "Stat1" will be false.

EN

2002 SLAVE_

-
|

ADDR_

MBLIS_MN_R
Q

M1
N2
MN3_
M4 _
MN5_
ME_
NT_

Mg

statl

—A1

42
43
A4
45

—A6
AT

A

SLAVE_ /1000 is the “COM Port No.”

SLAVE_ % 1000 is the “Net-ID of device”
Here 2002 means using COM2, device ID=2
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Modbus Example Function : "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.

MBS R statl
en ]

4001 SLAVE_

TE#201—HADDR_

I MUM_w_
ate1ACTION_ SLAVE_/1000 is the “COM Port No.”
SLAVE_ % 1000 is the “Net-ID of device”
Al AU Here 4001 means using COM4, device 1D=1
A2—MZ_
Aa—M3_
04

If the “ACTION_” 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 “actl” is declared as an internal Boolean variable. If
setting “actl” to TRUE, it write only once.

MBLIS_K_ Wy statl
En ]

4001 SLAVE_
16#201-{ADDR_
I MUNM_W_
act1—{ACTION_
a—{nt_
AZ—{NZ_
A3 N3_
0 14

act1
I CFT

More information about Modbus Master is at
www.icpdas.com — FAQ - Software —-ISaGRAF - FAQ 027, 028 , 045, 046 and 047 .
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8.3: Modbus ASCII Master

I-7188EG : driver ver. 2.07 or later (better to be ver. 2.17 or later)
I-7188XG : driver ver. 2.05 or later (better to be ver. 2.15 or later)
I-8XX7 : driver ver. 3.08 or later (better to be ver. 3.19 or later)
W-8XXT : driver ver. 3.20 or later (better to be ver. 3.36 or later)

I-7188EG/XG & 1-8417/8817/8437/8837 can support two Modbus Master port. (can be Modbus RTU
Master or Modbus ASCII Master). Please refer to Table 1 listed in 1% page of Chapter 8.

Wincon-8xx7 support max. 10 ports of Modbus Master. (can be Modbus RTU Master or Modbus ASCII
Master), please refer to ISaGRAF section 8.4

To use Modbus ASCII Master, please connect “mbus_asc” in the IsaGRAF 1/0 connection windows as
below.

If you can not find “mbus_asc” in your ISaGRAF, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download
“ICP DAS Utilities For ISaGRAF.zip”.

For new driver please click “New Driver for 1-8xx7, 7188EG/XG & W-8x37”

wn [3aGRAF - T7 - 110 connection (=]

File Edit Toolz Optong Help

B BN 43 FhH S|

[0 ] ﬂ K] ref = 108
mune| port_no = 3
:sau| baud = 9600
mu| char =7 $——_ | The Character size setting can be 7
tann| parity = 0 or 8 bit depended on your Modbus
‘man| stop_bit =1 ASCII device.
(& | man| timeout = 500
4]
[ 9 | em mbus_asc
B = com_port na
-
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Then using below function blocks in your ISSGRAF Ladder or Function block program.

Mbus_ R Read max. 12 word-value (-32768 ~ +32767) using Modbus function code 3 or 4
Read max.192 bit-value using Modbus function code 1 or 2
Mbus_R1 Same as Mbus_R but with one extra setting — Period.
Read words or bits with a specified period time (unit is second)
Mbus N R Read 8 word-value (-32768 ~ +32767) using Modbus function code 3
Mbus_NR1 Same as Mbus_N_R but with one extra setting — Period.
Read 8 words with a specified period time (unit is second)
MBUS B R |Read 8 bit-value using Modbus function code 1
MBUS_BR1 |Same as Mbus_B_R but with one extra setting — Period.
Read 8 bits with a specified period time (unit is second)
MBUS_N_W |Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16
MBUS_B_ W |Write max. 4 bit-value using Modbus function code 5 or 15
MBUS_WB  |Write max. 16 bit-value using Modbus function code 15
For example:
EiEI3a0RAT - T9:02 - Quick LD Program =10l =
File Edit Tools Ophon: Help

PR XER S «Bd| B Qa=ial

F2: 3B F3:9HE F4:

Gl FEn | e FRUD Rl | Fas Fem |

7

F——en

< |

MBUS_R k2
a

1sLavE_ N1_fot
1HapDR_ Mz_fenz
iHcooe_ wa_fens
12-MumM_ N4 |evnd
N5_[-vos
MNE_[-/06
NT_[vo7
Na_[~vos
Ma_[=vog
Mio_feto

M11_ 11

12 V12 vl
3

|p|:us=5,1 5
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8.4: Multi-Ports Modbus RTU/ASCII Master

I-7188EG : driver ver. 2.07 or later (better to be ver. 2.17 or later)
I-7188XG : driver ver. 2.05 or later (better to be ver. 2.15 or later)
I-8XX7 : driver ver. 3.08 or later (better to be ver. 3.19 or later)
W-8XXT : driver ver. 3.20 or later (better to be ver. 3.42 or later)

I-7188EG/XG & 1-8417/8817/8437/8837 can support two Modbus Master ports. (can be Modbus RTU
Master or Modbus ASCII Master). Please refer to Table 1 listed in 1 page of Chapter 8

Wincon-8xx7 support max. 10 ports of Modbus Master. (can be Modbus RTU Master or Modbus ASCII
Master) . Please refer to Table 1 listed in 1% page of Chapter 8.

To use multi-ports of Modbus RTU or ASCII Master in Wincon, please connect “mbus” or “mbus_asc”
in the 1ISaGRAF 1/0O connection windows as below.

If you can not find “mbus_asc” in your ISaGRAF, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download
“ICP DAS Utilities For ISaGRAF.zip”.

For new driver please click “New Driver & ...”

wm [BaGRAF - T8 - 140 connection - I Dlﬂ

File Edit Toolz Optons: Help

B B0 ¢80 FR S|

| v ref=107
_| :mu8 port no=5
[4 | memn] baud = 13200
:mem| char = 8 In this examole,
(& | mwn| parity = 0 there are two Modbus RTU
em mbus :mun| stop_bit = 1 Master (at COM2 & COMS5) and
[-] = com_port n &  mnl timeout = 250 one Modbus ASCII Master (at
] COM3)
[ o | em mbus_asc
[-] = com_port ns
em mbus
B = com_port na
-
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Then using below function blocks in your ISSGRAF Ladder or Function block program.

Note:

1. The “SLAVE_” setting in the below function blocks means Port No. & slave No.
Port No. = SLAVE /1000
slave No. = SLAVE mod 1000

For example,

if SLAVE = 2001, Port No. =COM2 & slave No. =1
if SLAVE = 9002, Port No. = COM9 & slave No. =2
if SLAVE = 10002, Port No. = COM10 (MSP1:) & slave No. = 2;

2. If you are using 1-8112/8114/8142/8144 in Wincon, please plug these boards in Wincon first and
then run “Start” — “Programs” - "Wincon utility” - "Com" - "New Card Wizard" - "Slot Scan", then click
on "Save New Module" to properly set each extra COM port.

Mbus_R Read max. 12 word-value (-32768 ~ +32767) using Modbus function code 3 or 4
Read max.192 bit-value using Modbus function code 1 or 2
Mbus_R1 Same as Mbus_R but with one extra setting — Period.

Read words or bits with a specified period time (unit is second)

Mbus N_R Read 8 word-value (-32768 ~ +32767) using Modbus function code 3

Mbus_NR1 Same as Mbus_N_R but with one extra setting — Period.
Read 8 words with a specified period time (unit is second)

MBUS B R |Read 8 bit-value using Modbus function code 1

MBUS_BR1 |Same as Mbus_B_R but with one extra setting — Period.
Read 8 bits with a specified period time (unit is second)

MBUS_N_W |Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16

MBUS B W |Write max. 4 bit-value using Modbus function code 5 or 15

MBUS_WB  |Write max. 16 bit-value using Modbus function code 15

Then follow below Ladder or Function block program.
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For example:

L

Fle Edit Tools

Options  Help

@ Y2 e «Bd i Qaasi

=0l

F2:9HE F3:9HE Fa: G | FE:+(H | FB:{HE F7-d60 Fa: T | F8:—% 1F8:a |

!

F———¢en

MBUS_R
aQ

2001; SLAVE_  MN1_

1-ADDR_

IqCODE_ MN3_

12-MUN_ N4_

ME_
MNE_
NT_
MNE_
MNa_
N10_
M11_

N12

u]

LI

k2

mall

=02
/03
Port

04

=05

SLAVE_ = 2001 means

=COM2,slave No. =1

Bl

a7

=03

09

mall

11

12

HiE IRaGELF - TH.C5 - Quick LD Program - | m| | il
File Edit Tools Optons: Help
DR XERA HE =B brlaasi g
F2:9HE F3:dHE Fa Gl | FE: {H | FE:{HE FR:dHE Fe: 150 | F: =% tFa. |
(il
MBUS_NR1 ak3
F——]en 2 |
3001—‘ LAVE_ M1_p06
1051 ADDR I
- "E—___| SLAVE_ =3001 means
2-{PERIOD_ M3_|—=v03 Port = COM3, slave No. =1
Md_ =09
Ma_10
NE_ |11
M2
LE 13 _I
pos=5,35
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8.5: Why can not connect Modbus slave device correctly ?

The i-8417/8817/8437/8837 , I-7188EG/XG , Wincon-8xx7 supports the “Delay_time” (time gap)
setting between two Modbus commands since below driver version.

version 2.20 or later version
version 2.18 or later version
version 3.22 or later version
version 3.42 or later version

I-7188EG + X607 / X608:
I1-7188XG + X607 / X608:
I-8xx7+ S256 / S512 :
Wincom-8xx7:

New released driver can be download at http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

Please refer to “1SaGRAF User’s Manual” — Chapter 8 for more information about “Modbus Master”
function. It can be found in the below position.

i-8000 CD-ROM:\napdos\isagraR8000\English_manu\ “User_Manual | _8xx7.pdf” or

W-8xx7 CD-ROM:\napdos\isagraf\wincon\ English_manu\ “User_Manual_1_8xx7.pdf” or
http://www.icpdas.com/products/PAC/i-8000/getting_started _manual.htm

The normal reasons which make the 1ISaGRAF Controller can not connect the Modbus Slave devices
well are listed as below.

1. The connected device doesn’t support the Modbus RTU Slave or Modbus ASCII Slave protocols.

2. The ISaGRAF Controller doesn’t run the ISaGRAF program which setup the “mbus” or “mbus_asc”
in the 10 connection windows (Please refer to the “ISaGRAF User’s manual” — Chapter 8).

3. The “baud”, “parity” , “stop_bit” setting in the “mbus” and “mbus_asc” doesn’t fit the same setting
with the Modbus Slave devices. Or the com port wiring is not correct.

_ioix —imix
File Edit Tool: Option: Help File Edit Tool: Option: Help

B mE20 4l FR| S FIEE LI =1

(o] - : (o] i’ ¥ o] ref =

L , [auun| pOrt_no =
baud = 19208

[4]

stop_bit =1 stop_bit =1
[& ] 2| timeout = 500 | [ & | timeout = 500
gm mbus E]II]M

.(@ cum_pu@ n & B @:um_puﬂ) o
N = o] k4

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

ICP DAS

8-13


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

4. The “timeout” setting in the “mbus” and “mbus_asc” is too small for those connected Modbus slave
devices. Its unit is ms (0.001 second) . For example, if the slave device will reply in 200 ms later after
it received the requested command, then please set “timeout” as twice of this 200 ms. That is 400 ms.
If it will reply in 350 ms later, then please set “timeout” as 700. And so on.

5. The “port_no” setting is not correct in the “mbus” and “mbus_asc”. For example, if using W-8xx7
and i-8xx7 ‘s COM3 as Modbus Master port, please set “port_no” as 3. If using W-8xx7 ‘s COM5 to
COM14 as Modbus Mastr port, please power off Wincon first. Then plug the i-8112 /8114 /8142 /
8144 expansion card in the W-8xx7 ‘s slot 1 to 4, then power On Wincon, run Wincon-utility > Com
> New-Card-Wizard > Slot-Scan > Save-New-Module once. It will setup the serial expansion ports
and reboot Wincon once, then COMS5 to COM14 should work.

WinCon Utility 1 for W-8X4X [Ver 2.1.3.0]

Save Registry ] Systern Canfig ] ALto-execute ] Wersion Update | Com ]ﬂ\tu:uut WinCon Litility 1 ] Testing ]

Serial Touch Change CormPart

(9 : Disable )

New Card Wizard (Ver 0.92) OKQ =
Ela COMO: [
-Card Name ——— Resource
Dyhapro COMO: |_ Slotl: |3142 =4 Slot_1: 8142 (Serial Port)
=& Slot_2: 2144 (Serial Port)

Egalax COMD: |_ Slot2 2144

Slot3 .
Parallel Cormrmunication Modil Slgtd -

Hew Card Wizard

Slots

Slota

IR

Slot?

Slot Scan

-Regi5trr%\— -Reqgistry for Factory Setting

Save New Module Factor Default Save

X

It wil take few minute to create registry for new Module,
(Systern must be reset to active devices.)

. Yes Cancel
Reset Syetem b

Later |

Feset System Moy

If the controller is i-8xx7, only two of its COM1 , COM3, COM4 and COMS5 ports can be used (i-8xx7 ‘s
COMS resides at the i-8112/8114/8142/8144 expansion card) . While only two ports of the i-7188EG ‘s
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COM1, COM2 and COM3 can be used. And only two ports of the i-7188XG ‘s COM2 and COM3 can
be used. (i-7188EG/XG’s COMS3 resides at the X-5xx expansion card)

6. The set “port_no” is occupied by other functions. For ex, if using “bus7000b” at the same port No. or
using i-8xx7 or i-7188EG ‘s COM1 as Modbus RTU slave port. Or using Wincon-8xx7 ‘s COM2 or
COM3 as Modbus RTU slave port.

Please follow below steps to disable the Wincon ‘s COM2 / COM3 Modbus RTU slave setting.

Setting iWEE'TM |

1. Set Modbus RTU Slave Port as “None”

Configuration
Slawve Mumber 1

Maodbus RTL Slave Port

Baud Rate 15200 | LM, 81

2. Then recycle the power of W-8xx7
once.

Praject

Current Application !whmi_DS Delete |
Elapsed Time |D:D:25:06 End Driver |

Please follow below steps to disable the i-8xx7 ‘s COM1 Modbus RTU Slave setting.
A. Create a “8000” folder in your PC ‘s hard drive (for ex, "c:\8000".)
B. Copy CD:\Napdos\ISaGRAF\8000\Driver\..\7188xw.exe, 7188xw.inito this “8000” folder.
C. Run this \8000\7188xw.exe. a "7188 xw" window will show up.
D. Connect PC’s COM1 or COM2 to i-8xx7 ‘s COML1 by a RS-232 cable.
If your PC is using other COM port Number, please modify the “7188xw.ini”” and then run

“7188xw.exe” again.
(lcs B115208 PO D8 S1

(E1 k1152ﬂﬂ FB D& 51
Xautoexec.bat Xisa.exe

Xautoexec.bat Xisa.exe
w2s w2s

E. Power off the 1-8437 / 8837 , short its “INIT” pin to ” INIT COM”. (shorting INIT to GND for
7188EG). Then power it On again.

F. If the connection is fine, the 7188xw.exe will display something like ”i-8000>".

G. Key-in "isa *f=1" to free this COM1 (Free COM1 as non-Modbus-Slave port)
i-8080>
ICP_DAS MiniOS7 for I-80@B Uer. 2.8@ bhuild 882,.Apr B8 2005 17:06:02
SRAM:512K, FLASH MEMORY:512K
[CPU=AM188ES 1
Serial number= @9 63 40 68 A3 A8 A8 76

i-80088>isa =f=1
Coml iz free nou
H. Press at ALT_X to exit the "7188xw" window, or the PC ‘s COM1 or COM2 will be blocked

always.
I.  Remove the connection between “INIT” and “INIT COM” .Recycle the 1-8437 /8837 once.
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Please follow below steps to disable the i-7188EG ‘s COM1 Modbus RTU Slave setting.
The steps are the similar as the steps in the former page except step “G” .
G. Key-in "isa7188e *f=1" to free COM1 (Free COML1 as non-Modbus-Slave port)

I7188E> isa7188e *f=1 (for i-7188EG)
i7188E> isa7186e *f=1 (for uPAC-7186EG)

7. Some Modbus Slave devices need longer time gap between two modbus commands.

The normal time gap between two modbus commands is 3.5 Character time. The “mbus” and
“mbus_asc” default uses this time gap setting. They will delay about 3.5 Character time, then sending
next Modbus command. If your Modbus Slave device need longer delay time , please set a special
“port_no” value in the 1O connection “mbus” and “mbus_asc”. (Max. Delay Time is 1000 ms = 1
second)

_|of| Delay_time between two commands =
File Edit Took Options Help port_no /100 + 3.5 character Time,

& | 212 M | 4 0 | B 8 | & | (Here is 250 ms + 3.5 character Time)

Port used = port_no mod 100

(o] 2| ) set=—t (Here is COM3)

» %/ port_no = 25003

‘mat| baud—="15200 If setting port_no as 50002, it means
| char = 8 Delay time is 500 ms + 3.5 character time.
[4 ] [saan| parity = 0 Used Port is COM2

mu| stop_hit =1

(& ] :mme| timeout = 500 If setting port_no as 2, it means

#] Delay_time is 0 ms + 3.5 character time .
mm mbus used Port is COM2

B = com_port ne
(] -
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©

4001

The input parameter of the “mbus_xxx” block is not correct.

MBUS N R statl
I eh Q 1
20024 5LAVE_  M1_|A
1-anDR_ M2 A2
N3_= SLAVE._ /1000 is the COM Port number
Ma_[= SLAVE_ % 1000 is the NET-ID of the device.
M3_[3 Here 2002 using COMZ2, and device’s NET-ID is 2.
ME_|-A6
M7 AT
N
stat1 |
mbus_r1 |+ —{  Word1 |
Q —  Word2 |
N1 [ Word3 ]
NZ_ [ Word4 ]
MN3_ wd_long
M4 Lo_ int_real
NE_ Hi Long |—ong  Reat —{ REAL_1 |
NG_ wd_long
N7 Lo_
SLAVE N3 Hi Long . LONGT |
100 HaoorR w9
CODE_ M10_[ SLAVE_ /1000 is the COM Port number
UM ni1 F SLAVE_ % 1000 is the NET-ID of the device
- - Here 4001 using COM4, and device’s NET-ID is 1
PERIO  M12 [

B

Some Modbus Slave devices can be read only one or two words in one modbus command. So the
“mbus_N_R” block will not work with these devices . Alternately, please use “mbus_r” or “mbus_r1” in
such a case. Their “NUM?” parameter set the word amount can be read in one command.

Some Modbus Slave devices support only Modbus function call = 4 to read words, while function call =
2 to read bits. So the “mbus_N_R” and the “mbus_B_R” will not work with these devices . Alternately,
please use “mbus_r” or “mbus_r1” in such a case. Their “CODE” parameter set the “modbus function

call” number will be used.
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Chapter 9. Commonly Used 1SaGRAF Utilities

NOTE:
The 1-8xx7 abbreviation is for the 1-8417, 1-8437, 1-8817, 1-8837, 1-8437-80 and 1-8837-80 controllers,
while W-8xx7 is the abbreviation for the Wincon-8037/8337/8737 and Wincon-8047/8347/8747

controller.

The following chapter describes many useful features and utilities of the ISaGRAF Workbench
programming environment. These features and utilities make programming an 1ISaGRAF project quick

and easy.

This chapter in no way contains all of the features and utilities available with the 1ISaGRAF Workbench
program. For more details and information about all the features the ISSGRAF Workbench program has
to offer consult the "1ISaGRAF USER’s GUIDE" manual which can be found from the CD ROM of the
ISaGRAF workbench. Its file name is either “1SaGRAF.pdf” or “ISaGRAF.doc™.
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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 ISSGRAF programs for different application projects.

u% I5aGRAF - Project Management ] = |EI|£|
File Edit Project Tools Options  Help

BE DEMm| XS 8= Boemean | Y|

5 L&) i
fbd_exam Exarmple FBD Project o
st_exam Example =T Project _I
il_exam Example IL Project
sfc_exam Exarmple SFC Project
Project groups = x|
Defautt s lizawinapl | S elect I
Samples  chisawintzmp

DemoPgm  chisawinidemopgm

Mew group

3 x|

New project group

Hame: |
Location: |C:A\SAWIN | Cancel | |
Sub-dir.: |Fa-::tur_-,l o "'_J

Creates a new
Path: @a“i"wa@{j—‘sub-directow for the

project name.
Project groups ] 5[

Detault chizaywvintapl Select |
Samples  clisawinismp

| Mew group I

Q}\ { Cloze [\: |

New project group
amed "Factory" is now
created.

If you want to delete an existing project group, simply use the Windows Explorer to locate the ISSGRAF
sub-directory you want to delete. An example of this is that if you wanted to delete the project just
created, use the Windows Explorer and go to the C:\isawin\factory directory, and then just delete the
"factory" sub-directory.
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9.2: Uploading An ISaGRAF Project

There may be occasions when you will want to "Upload” an ISaGRAF project from an 1-8xx7,
I-7188EG/XG, uPAC-7186EG & W-8xx7 controller system to your development PC. This is easily
accomplished IF the "Upload"” function from the "Compiler Option" is turned on.

To turn the upload function on from the "Compiler Option", open the "ISaGRAF Programs" window,
select "Make" from the menu bar, and then click on "Compiler Options”. The "Compiler Options™
window will open, make sure the "ISA86M: TIC Code For Intel” is selected, and then click on the
"Upload" button. The "Prepare Project For Upload" window will open, click on the "Embed Source
Code For Upload" checkbox and then click on the "OK" button.

---15aGRAF - SIMPLELD - Programs o ] |
File m Project  Tools  Debug Optiur;s Help

Make application |x ia | mm 84 | a b= |
Begr  Verity D Program

Touch

Application run time Options

Compiler options

Compiler options i il

Targets:
» SIMULATE: Workbench Simulator

= Select |

; Unselect |
A0 nde P11 -~
E- .
¥ Use embedded SFC enginéﬁJ\Make sure to select Upload... ) I

~ Optimizer: "IsABEM™

[ Funtwb Prepare project for upload = ﬁl

Exaluat |
LE Project:  simpleld Default

[~ Suppres:

[” Optimize ¥ Embed source code for upload

[~ Optimize s

o mbed alzo? 17

[~ Dptimize | [~ Project descriptor t\a\ OK I

s I_SABEM: TIC code for Intel

[ Optimize | [~ Password protection

[ |Build bin ts | t Cancel I
/Ffﬂmm&n % Ior not co Make sure th|s iS ance

History of modificatio

Diary files checked
I Ligts of variables and time diagrams
I Graphics, icons and bitmaps

Help | Cancel | (114 [ I

VERY IMPORTANT NOTE:
Option “Comments for not connected 1/0O channels” must be choosed if “Directly represented
variables” is used in this project (refer to section 3.4).

After you have checked the "Embed Source Code For Upload” checkbox and clicked on the "OK" button,
you will need to recompile the project and download the project to the 1-8xx7, 1-7188EG/XG & W-8xx7
controller system.
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- - I5aGRAF - SIMPLELD - Programs o [=] B3]

File Make Project Tools Debug  Options  Help

B HSY DED | SXi: mp 232

Begir: [t J WEY | Exampllé"-i_D Program
| Make application code |

|Elegin: LD (Ladder Diagram]

IMPORTANT NOTE:

Once you have enabled the "Upload" option, the code generated by the compiler will increase the size of
the original program from ONE & A HALF TO THREE TIMES the original program size. If the
uploaded code size is larger than 64K bytes, you will not be able to download the program to the 1-8xx7,
I-7188EG/XG & UPAC-7186EG controller system. The code size limitation is 1M bytes for W-8xx7
controller system.

Before trying to download the program it is advisable that you check the size of the uploaded program.
To check the uploaded program size, use the Windows Explorer program and go to the appropriate
sub-directory that the application program resides in. As an example, the "SIMPLELD" program that
was create resides in the CA\ISAWIN\DEMOPGM\SIMPLELD program sub-directory.

Remember, the "DEMOPGM" sub-directory is the Project group that the SIMPLELD program resides
in, and the "SIMPLELD" sub-directory is where the actual application code files reside in. Look for the
file named "APPLI.X8M" and check the size of this file. The "APPLIC.X8M" file is the file that
contains the actual code that will be uploaded or downloaded to the 1-8xx7 controller system. Make sure
the sizes of this file DOES NOT exceed 64K byte for I-8xx7 , IPAC-8447/8847, 1-7188EG/XG &
UPAC-7186EG. And Do not exceed 1M byte for W-8xx7.

UPLOADING AN ISaGRAF PROJECT

To upload an 1SaGRAF project from an 1-8xx7, I-7188EG/XG, uPAC-7186EG & W-8xx7 controller
system open the "1SaGRAF Project Management™” window, select "File", and then click on "Upload
Project”. The "Upload Project™ window will now open, and check that the communication settings
between your development PC and the 1-8xx7, 1-7188EG/XG, uPAC-7186EG & W-8xx7 controller
system match each other. If the communication settings DO NOT match between the development PC
and the controller, click on the "Setup™ button to configure the proper communication settings.
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7;;& ISaGRAF - Project Management : - |EI|£|

File Edit Project Tools Options  Help

Cpen Chrl+0 i I = | #3 DemoPgm | %)

SRl pieee S A Ll TP, TOM, TOF (QLD)

Mewy Chri+n |0 Project

Fename Project

Capy Ctrl+C  fProject

Delete = Project

Praogram

m“[ Connectionz For |-5xx7

=S | Ipload projeck 1
Referen : . e
Author nsure that communication parameters Run

match to the connected target.
Date_ of ' Then press "Hun' to start upload.
VYersion Cancel

Descript

Commumnication zettings

Time out: Bz

PC-PLC link parameters

Target Slave Number: |1

Slave: 1
Port; COM2 - 19200, 51

\\]
Communication port: | COM?2 / j| Cancel

-Control

Time out [zeconds]: |E _) |
1

Hetnes:

Once you have made sure that the communication settings are properly configured, click on the "RUN"

button in the "Upload Project" windows.

Upload project i x|

Enzure that communication parameters Bun
match to the connected target.
Then prezs 'Hun' to start upload.

- Communication zettings

Slave: 1
Port: COM2 - 19200 0,5,1
Time out: 6=
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9.3: Setting An ISaGRAF Password

An 1ISaGRAF Workbench project can be password protected by configuring a user-defined password.
To configure an ISaGRAF password, open the "ISaGRAF Project Window", select "Project” from the
menu bar, and then click on "Set Password". The "Data Protection™ window will open and then select on
of the passwords from "00 to 15" to configure a password (this means that up to 16 passwords can be
assigned with the ISSGRAF Workbench program).

You will also need to select the type of data protection you are creating for your ISSGRAF project. Inthe
example below we are defining the "Global Protection™ for this ISaGRAF project.

[:@ISaERAF - Project Management B = IEIILI
Fil=  Edit | Project Tools  Options  Help

| Project descriptor |1} gt = | 3 DemoPgm | %) |
fbd_ :;"_Sttnw Project &l
st_e i Project =
I Sct passwaord oject

sfc_E¥3 wamplekiF C Project

m & Simple LD Program d
Reference : Simple LD Project =
Author = B

ICP DAS-USA, Inc.

X
X

11}
I

i,
4 |gonzol Ii :]
]84 [: I Cancel |

Full Read

- Permizzions

Global protection
Cvervetite with archive
Backup on archive -- .
Project descriptar

History of modifications

1"2 connection

Global variables

Global and common defined words

Create new program - *

oK i Cancel I

When you click on the "OK" button from the "Enter Password" window your new password will now be
associated with the ISaGRAF project.

The next item you need to define is the type of data protection "Permissions" that will define for your
ISaGRAF project. Double click on new password you have created and the "Data Protection
Permissions™ window will open. To allow full access WITH password protection, click on the "Full
Access" scroll bar and click on the new password name you have created.
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Passwords — T x|

Global protection

Full access: 00: gonzo _ﬂ

0K Cancel |

-~ Permisgions —

Global protection

Owerwerite with archive -

Backup on archive = -
Project descriptor S

History of modifications 8 L

110 connection s s

Global variables - _

Global and commaon defined words - -

Cregte nesw program o -

Ok | Cancel |

To verify that your password protection is now set for your ISSGRAF program, close all of ISSGRAF
windows and then open the "ISaGRAF Project Management"” window. Double click on the ISaGRAF
program that you have created the password protection for. A "Data Protection” window will now open
requiring you to enter the password for the ISaGRAF program you are attempting to open.

'_J,% ISaGRAF - Project Management = II:IIL‘
File Edit Project Tools Opkions  Help
BeE BN & &8 =2 0mem | Y|
st_exam Example =T Project ;I
il_exam Example IL Project —
sfc_exam Example SFC Project

W A Sitnple LD Program d
Reference ™ : Simple LD Project s
Author : ICP DAS-USA, Inc. ]|
Date of creation © 121152001

Yersion number : 1-15aGRAF 3.41

Description : Simple Example Of An LD Program

x| =

Global protection
5 Function or data protected by a pazsword.

E nter passwurd:( A

| 1] 4 %‘J Cancel | Read only
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9.4: Creating An 1SaGRAF Program Diary

When you modify an 1ISaGRAF program you can keep track of these revisions by entering a comment
into the "Edit Diary" window. This affords the programmer the opportunity to add comments about
program modifications and then save a record of these changes using the "Edit Diary" facility for
enhanced program management capability.

= - -15aGRAF - SIMPLELD - Programs. = il:llil

File Make Project Tools Debug Ophions  Help

B EHSE LED B X mk | 2an|

Begin: ok SRR Fooimple LD Program
"v ISaGRAF - SIMPLELD:LD1 - Diary =10 x|
File Edit Tools Options Help L
B <B4 &
Name = SimplelD
Language : LD
Creation : 15:48:18
Changed THR1 from 1 second to 588 ns.
N
&t
N’

When you have completed entering information in the "ISaGRAF Diary" file, just click on the "Save"
icon for your revision notes to be saved.
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9.5: Backing Up & Restoring An 1SaGRAF Project

For archiving purposes you can "Back Up" and "Restore™ an ISaGRAF project. For example, you may
want someone to test your program or email to service@icpdas.com for ICP DAS’s ISaGRAF technical

service.

Backing Up An ISaGRAF Project

Open the "ISaGRAF Project Management" window, select "Tools™" from the menu bar, click on
"Archive", and then click on "Projects”. An "Archive Projects” window will open which allows you to
designate where you want to save the ISaGRAF project to. Click on the name of the ISaSGRAF project
you want to backup, and then click on the "Backup" button. You can compress the size of the file you
have backed up by clicking on the "Compress" checkbox BEFORE you click on the "Backup™ button.

EﬁlﬁaERAF - Project Management ; = IEllﬂ
File Edit Project | Tools ©ptions Help

I Croees [N
Libraries Cormnmon daka

st_exam -
il_exam Import IL program -
sfc_exam Example =F C Project

m & Simple LD Program 'ﬂ
Reference : Simple LD Project =
Author : ICP DAS-USA, Inc. |

Date of creation : 12152001
Yersion number : 1-15aGRAF 3.41

Description : Simple Example Of An LD Program
archive projects x
Workbench Archive
demo_15a - Back
demo_15b 2| | ﬁl%-l
demo_16 Click on project
demo 17  fo be backed up FEstore |
fbd_exam I |
il_exam J Close |
jodld e Click to reduce
w file Size : HEID |
st:inter \
work_01
work_D02a =
work_0Z2b ¥ v Compress
oAl

— Archiye location

Backed up file
|

this directory

You will now find the backed up ISaGRAF project file in the "Archive™ location you have designated. In
the example above, the name of the backed up file is "simpleld.pia™.

Restoring An 1ISaGRAF Project

To restore an ISaGRAF project from a backed up file, use the same method as above to access the

"Archive Projects™ window, click on the name of the project you want to restore from the "Workbench™

window, then click on the name of the backed up file from the "Archive™ window, then click on the

"Restore" button. The 1SaGRAF project will now be restored to the sub-directory you designated.
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mailto:service@icpdas.com

x|
Workbench Archive
demo_15a -| EEME Backup |
demo_15b
demo_16
demo_17 Restore [: |
fbd_exam
il_exam Cloze |
iodid
sfc_exam
simpleld Help |
st_exam
st_inter
work_01
work_02a =N
work_02b 2 [~ Compress
—Archive location
CASCOTTA Browse

You can now open, edit and download the restored ISaGRAF project file.
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9.6: Copying & Renaming An ISaGRAF Project

The 1ISaGRAF Workbench program has the capability of copying and renaming an ISaGRAF project or
program. This is useful if you want to maintain a copy of an ISaGRAF project or program in a secondary
directory.

Copying An ISaGRAF Program

To copy an ISaGRAF program open the "ISaGRAF Project Management™ window, first click on the
name of the ISaGRAF program you want to copy, then select "File” from the menu bar, and then click on
"Copy". When you click on "Copy" the "Copy Project™ window will open, and now you can enter the
name of the program you have selected to where you want to copy the program. If the new program
name does not already exist, ISSGRAF will create the project name for you.

l,ﬁ ISaGRAF - Project Management =3 = IEIIﬂ
|—File Edit Project Tools Ophions  Help
Open ChHl+0 | i | #5 DemoPgrm | e2 |
Select project group Brofd :_I
Mew Crl+m Project -
Renarme C Project
il [LD Project =
Copy Project 'SIMPLELD" 3 1! -.J
To: Scott oK
| | | D\S'I D Program
1
Cancel I =
[EISaGRAF - Project Management . = IEllﬂ

File Edit Project Tools Options  Help

|Dm|i§ﬁﬁ|ﬁﬂ-%|%Demngm |‘Q

il_exam Example IL Project _‘_’
BEE) L EXAM Example SFC Project I |
fl simplelc & Simple LO Program
KL m & Simple LD Prograim
38| 2 \?\ f‘ Example W0 Connections For -8xx7 ;]
bl

Reference Q‘ " Project has now been 2
Author ] copied to a new project [
Date of creation : group named "Scott"
Version number &
Description : Simple Example Of An LD Program

R4

Note in the bottom screen that ISaGRAF has created a new program named "Scott™ and placed a copy of
all the files from "simpleld" into the "Scott" program group.

Renaming An ISaGRAF Program

To rename an ISaGRAF program open the "1SaGRAF Project Management" window, click on the name
of the ISaGRAF program you want to rename, then select "File" from the menu bar, and then click on
"Rename"”. When you click on "Rename" the "Rename Project™ window will open, and now you can
enter the new name for the 1ISaGRAF program.
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'_-_E‘Z%ISEERAF - Project Managemenk -0l x|
File Edit Project Tools Options  Help
Cpen Chrl+0 | i I = | 23 DemoPgm | ‘:Q |
Select project grou r
project group T _ |0l x|
e trl+H File Edt Project Tools Options  Help
m BE|(DEn | EE| s s = Bomen |2
Copy Chrl4-iC
Dielete gE st _exam Example ST Project ;I
gE il _exam Example IL Project 1o |
Upload project g sfc_exam Example SFC Project
Exit gn simpleld & Simple LD Program
¥ersion number . 1 - [oa A Simple LD Program ;I
N N x " E T
Description MU B ename Project 'SCOTT® . x| A
Mame: |90"20 | | 1] 4 D&J
] =
A ISaGRAF - Project Management = IEllﬂ el | | D Program
File Edit Project Tools Options Help ll
BE|(DE0| & 08| Boemem | Q[
st_exam Example ST Project -]
il_exam Example IL Project |
sfc_exam Example SFC Project
simpleld A Simple LD Program
m & Simple LD Program d
Reference ! Simple LD Project -
Author : ICP DAS-USA, Inc. i
Date of creation : 121152001
Yersion number : 1-15aGRAF 3.41
Description ! Simple Example Of An LD Program 5
-
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9.7: Setting Comment Text For An ISaGRAF Project

A useful feature of the ISSGRAF Workbench program is the ability to create "Comment Text" that will
be placed next to an ISaGRAF program name in the "ISaGRAF Project Management" window. This
way you can provide additional information about the purpose and any other additional comments
regarding a particular ISaGRAF program.

To create "Comment Text" for an ISaGRAF program first open the "1SaGRAF Project Management"
window, click on the name of the ISaGRAF program you want to create the comment text for, then select
"Edit" from the menu bar, and then click on "Set Comment Text". When you click on "Set Comment
Text" the "Project Comment Text" window will open, and now you can enter any comments and
information you desire for the ISSGRAF program you have selected.

L} I5aGRAF - Project Managemenkt =10] =|
File | Edit Project Tools Options Help

h|ﬁ@.%|%DemoPgm |‘Q|

3

heE Oggle separator |y 1p ToN, TOF (GLD) 3
m 2 & FED Praject

| tove up in lisk & LD Frogram _v_I
Ref Move down in list ple LD Project ol
Author : ICP DAS-USA, Inc. it
Project comment texk Program name that is il

being commented
Project: gonzo e

e "
" prog

C t%_|Code from the "simpleld ram |
ommentC{Coc —%h Comment'
Eﬁ}—text goes

Cancel | here

L.% I5aGRAF - Project Management - = IEIILI i

File Edit Project Tools Options Help

BE|(DE0 | XS 0= 2oemean | Y|

demo_01 Timer corteol: TP, TOR, TOF (@LD) _;J
fbd_exam Example FBD Project
simpleld & Simple LD Proora

Code from the "simpleld" progra

AlEN O

st exam Exatnple =T Froje

Reference : Simple LD Project |[New comment| =
Author : ICP DAS-USA, Inc.  [text for this |}
Date of creation : 12/15f2001 ISaGRAF

Version number : 1-I15aGRAF 3.41 program
Description : Simple Example Of Air o Froygram r
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9.8: Setting The Slave ID For An ISaGRAF Controller

Each I1-8xx7, IPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7 controller system has a "NET
ID" address that must be set to identify the controller to the ISSGRAF Workbench program. By default
the NET ID address is "1" when it is shipped out.

If you need to communicate with multiple 1-8xx7, iIPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG &
W-8xx7 controller systems via RS485 network, you must set the NET ID address in the ISaGRAF
program for the specific 1-8xx7, 1-7188EG/XG & W-8xx7 controller system you want to communicate
with. To communicate with different controller systems from one development PC open the "ISaGRAF
Programs" window and click on the "Link Setup™ icon.

When you click on the "Link Setup™ icon, the "PC-PLC Link Parameters” window will open. Enter the
"Target Slave Number™" of the 1-8xx7, iPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7
controller system you want to communicate with.

=- -I19aGRAF - TEST - Programs J = |I:I|£|

File Make Project Tools Debug  Opkions  Help

B HS DB =X mk 228/
Begin: L“E

PC-PLC link parameters = x|

Simple Test Program

Target Slave Humber: _h/ |3 ) |

Communication pork: | COM2 ;ﬂ Cancel |

Enter NET ID Setp |
address of the s} |E |
I-8xx7 you want to
communicate with. 1 |

IMPORTANT NOTE

Remember that the NET ID address of the 1-8xx7 controller system is determined by the DIP switch
settings on the bottom right hand side of the controller. Refer to Section 1.3.1 for the DIP switch settings
to determine the NET ID address for the 1-8xx7 controller system you want to communicate with. To set
Net-1D for the 1-7188EG/XG, uPAC-7186EG & W-8xx7, please refer to their respective “Getting
Started Manual” delivered with the product.
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9.9: Optimizing The ISaGRAF Code Compiler

The 1ISaGRAF Workbench program allows you to modify the settings for the "Compiler Options" to
optimize the ISaGRAF program when you compile your project. To access the "Compiler Options"
open the "ISaGRAF Programs™ window and select "Make" on the menu bar, and then click on "Compiler
Options™. The "Compiler Options" window will open, and now you can select which optimization
parameters you want for when you compile your ISaGRAF program.

= -19aGRAF - SIMPLELD - Programs = il:llﬂ

File | Make Project Tools Debug  Options  Help

Make application x is | om £ | ot i |
Begir ""'E”F"*l:l D Program
Touc

Application run kime Options

P e

|Elegir Resources

Compiler options I x|

T argets:

» SIMULATE: Workbench Simulator Select |
Py !SA.BEH: TIC code for Intel ; E Unselect |
H %1 e coude - i
AET I

v Usze embedded SFC enginé‘*NMake sure to select Upload... [: |
- Optigeer | ISABEM

v Run two optimizer pazses

[~ Ewvaluate constant expression Default I

[~ Suppress unuzed labels

Select which optimization
'{\]—‘parameters you want to
compile with.

[ Dptimize vanable copying
[~ Dptimize expressions
[ Suppress unused code

[” Dptimize arithmetic operation (1] 4 i
Optimize boolean operation
uild binary decizion digafams [EDDz] Cancel i

If using “Variable Array” in the program, please DO NOT check the 2nd , 7th , 8th and 9th
Optimizer options, or the value of the Variable array will be incorrect. Recommend to check
only the 1st — “Run two optimizer passes” option. (Please refer to Chapter 2.6)

Selecting the "Run Two Optimizer Passes" will insure that the code is compiled into the smallest
possible program code.
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9.10: Using The 1ISaGRAF Conversion Table

Note:

The conversion table is only for Input & Output attribution variables, not for internal variables. You may
refer to Appendix A.4 for “A4_20 to”, “To_A4_20” to convert the analog value of 4 to 20 mA to
application engineering value. Or “VV0_10 to”, “To_VO0_10” for converting analog value of 0 to 10 Volt
to application engineering value.

Conversion Table Example

In this "Conversion Table" example the value from an 1-87017 (an eight channel analog input module)
board needs to be converted. The 1-87017 is configured to receive a —10v to +10v signal, where —10v
equals a value of "-32768", and a +10v signal equals a value of "+32767". You may refer to Appendix D
to see the translation table of each analog board.

In this example we will use the "Conversion Table" to reconfigure the 1-87017 so that a —10v signal will
equal a value of "-10000" and a +10v signal will equal a value of "10000". In this example a value of
+2.573v signal will equal a value of "2573".

Note:

The 1-8xx7, 1-7188EG/XG & W-8xx7 controller only supports the value before conversion

within —32768 to +32767, and the value after conversion within —10000 to +10000. Setting conversion
table out of these range may cause errors.

To configure a "Conversion Table" open the "ISaGRAF Programs" window and click on the
"Dictionary" icon. This will open the "ISaGRAF Global Variables" window, select "Tools" from the
menu bar, and then click on "Conversion Tables".

- - -ISaGRAF - SIMPLELD - Programs = |EI|£|

File Make Project Tools Debug  Options Help
B HRX DED FXie mk 22s |

Dictionaty
%, ISaGRAF - SIMPLELD - Global booleans o ] 54
File Edit | Tools Options Help

Cuick declaration L £ | = |

Modbus SZADS addressing map

natances | Defined words |
semmeRt

Booleans
 ame o

Irnpork bext
Expork bexk
ouTtoz Impork Broefalse definitians

ouTo3

SW1 Sort Eyvitch 1 =
SWD Renumber addresses Euvitch 2

SHUT Ehutdowen (Emergency Stop T":.-'pf;!

I/ connectkion

Conversion tables

@0000 [o  Cross references

When you click on the "Conversion Tables" selection the "Conversion Tables" window will open.
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Next, click on the "New" button and then the "Create Table" window will now open. In the "Create
Table" window enter the name for the conversion table you are creating.

Conversion tables 3 x|
Lo |
Edit |
Hew
Rename |
Create table = x| Delete |
Help
Hame: |
iEnter name for the
EOH"H"EI'SiOH table

To properly create our example "Conversion Table" at least two values must be defined. The
"Electrical™ field means the original value BEFORE conversion and the "Physical” field is for the value
AFTER conversion. The two points defined in this example are (-32768, -10000 "lower limit") and
(+32767, 10000 "upper limit"). Click on the "STORE" button to save each entry.

rsion table 'CIN 1
0K
Electrical: -32768
Physical:  [-10000 ] ﬂl
Store Clear I

Cenversion table 'CIH 1"

Points:

-32768
0

-10000
0

Electrical:

Ehysical:

32768
10000

Elear; I

)

0K

Cancel |
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When you have completed entering in the two value points, click on the "OK" button to save the entered
values.

Conversion tables

CN1

Rename |
Delete |
Help |

The last step is to assign the conversion table "CN1" to a program variable that will be used in an
ISaGRAF program.

Note:
Only integer variable declared as input or output attribution can be assigned a conversion table.

%, ISaGRAF - SIMPLELD - Global integers /reals - 1Ol =|
File Edit Tools Options Help

B O0G “xBd|<a|

Booleans IntegersReals ]Timers | Messages | FB instances | Defined words |
on T Attrib, i B :

A4 (* Internal program variable for analog input conversion *1
(@0000 [input integer] Used conversion=Chi1

Integer,/Real ¥Yariable = x|

|A1 | Network Address: I:I

omment: |Inlernal program variable for analog input conversion |

nit: | | Conversion: |CM1 L!
[none]
— Attributes — Conversion "CN1" is bed
now associated with the lﬁmﬁf‘ 3
Intenal \yrogram variable "A1", e de

= |nput

" Dutput ‘ Next |

" Constant

Initial value: | | -
I~ Retain Previous I
Extended I
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9.11: Export / Import Variable Declarations Via Microsoft Excel

Variables can be defined in Microsoft Excel and then be imported to ISaGRAF workbench. And also
they can be exported from 1SaGRAF to Excel.

To export to a text file, with an extension name “.txt”, run “Tools” - “Export text” from the “dictionary”
window.

RAF - TEST31 - Global integ
File Edit | Toels ©Options Help
Cmick declaration =] |
Booleans In Modbus SCADA addressing map ces | Defined words |
COQUNTE  Import text -
Al Irnpert tanesfalse defintions
A2
AS SOI'T.
Ad Eenumber addresses
—_— [ ———
_ Conversion fables LI
Cross references

Select “File” and given a name to it, “int_1.txt” in this sample. Then click on “Browse” to select the
directory where this txt file will be saved.

—Send to D V\I\

Clipboard
@ File:

Keywords |

|int_1 oot
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You may open and edit the file from the Excel. Please make sure to save this file with an extension “.txt”.

_|Of =
B EED REE BEG #HAD B0 TEO B0 mEA SO ~1=] x|
DEEHEGRY IR v A& = 4 3 4|09 H 107 &
|| #raeeee ~R2vB U ESE=EE|8 %, @8EE DA
E10 j = |
4 | B | ¢ | o | E | g | © | ® I
1 |MName Address  Aftribute | Format  Unit Conversion  Comiment
2 (COUNTE 1620000 Internal |Integer none)
3 16#0000 Internal | Integer (one) i
4 Al 1640000 Input Integer CHN1
5 (A2 1640000 Input  Infeger CN1 -
6 A3 1620000  Input Integer CHN1
7 Al 16#0000  Input Integer CH1
8
g
10 | I =
Wy D dnt_L | +] | _'|JJ
s [l ] ] o o

To import a text file to ISSGRAF, with an extension name “.txt”, run “Tools” - “Import text” from the
dictionary window.

& [SaGRAF - TEST3! - Global integersireals

File Edit | Tools ©Options Help

; 2mick declaration = |

Booleans In  liodbus SCADA addressing map ces | Defined words |

Export text
Import trne/false definitions

Sort

Eenumber addresses

/0 connection
Conversion tables ;I

Cross references
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Then click on “Browse” to select the associated text file.

Import variables E
From | OFK. I
" Clipboard
Cancel |
@ File: | / |
Browse
o+
Keywords |
Import/Export filename
Eif=t ey O EHEE:
|int_2.t.:(t | e
_ s @ C:“\' e ﬂl
3 adp3 —
command.com (23 chun | RS ED...
config.sws [ dagpro
3 eb200
[317188e.be3

EER(D:
[*.txt

And then it is done as below.

File Edit Tools Options Help

@lofe|-=xmd 8

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

COUNTER
@0000 [internal,integer]
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9.12: Spy list

ISaGRAF supports “Spy list” to spy some specific variables when linking to the controller. Please follow
below steps to create a “spy list”.

First click on “Simulate”, then click on “Tools — Spy list”.

- [8aGRAF - LD _TERT - I

File Make FProject Tools Deh Cption:  Help
B HSIHE DEMD # Xis M 2 TS|

Begin: ) LD B
[#h remot_io Siulate

@ I5aGEAF - LD _TEST - Debugser

File Control | Tools Opton: Help
|_E TN oy Lists
auil RN

Comment

Scope: |[|3|.:.|:.a|] jl |||| Integer/Feal _"’j

40801 e — )
Tirner |
Mezzage

T oo
o201 i 3017k Slot2 Chl-Cha C functian b

o _2_02
203
204
205
206
o _2_07
202

41 -

| ok I LCancel
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When all spied variables are inserted, remember to click on “Save list”.

_:EL [BaGRAF - LD_TESTLE]1 - List of variables

Fil: Edit Option: Help

Camment

a2 [SaveNst| i_8017h Slat2 Chl—-ChE

&1_2_02 0

&2 03 0

A2 04 0 X |
Wal 100000

Reall 1.23 ||_51 ) | | kK I

=end of list=

LCancel |

Then close the ”Debugger” window.

@ [SaGEAF - LD_TEST - Debugser

File Contol Tool: Oplons  Help
SRR Y A

Click on “Debug — Workspace”

-2 I[8aGRAF - LD _TERT - Programs

File Make Project Tools | Debwmg Options  Help

B | B 1| (Y B Debue mH Az E |
Bedin: maiy  Simolate

=Y rem
Link setop

Begin. LD (Ladder Diagram)
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Move all “List” to the right hand side.

D ocuments; Wiorkzpace:

e (program)

remot_io (program)

N\

ok .\ I LCancel

Then, you will see the “spy list” will automatically display when 1SaGRAF linking to the controller.

= I[8aGRAF - LD _TERT - Programs

File Iake Project Tools Debug Ophtions Help

B HBE DEMD ¥ Xi| mk|

Begin: (s Y MONE higsihdosgees
[ remot_io

@, [SaGRAF - LD_TERT - Debugger

File Contol Tool: Oplons  Help
P B AT

File Edit Options Help
DB&| =M q

Matne Comment

A2 M 0 i_801 7h Slat2 Chl--Chia
AlL2 02 0

Al 2 03 0

Al 2 04 0

Wl 100000

Reall 1.23

=end of list=

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 9-24



9.13: How to search a variable name in an ISaGRAF project ?

Please click on “Cross references” and then entering the name you would like to search. The location
will appear on the right hand side. Just click on it to get into it.

SaGRAF - DEMO_2 ms _ - 0] x|

File ldake Projct Tools Debug  Options Help
B EHSX DED ¥Xie n} 2%
Biein: @ Showy the zystem iz working

A gir ww write strings

References il

Begin: hi (Ladder Dig Search DbJECt | QR K\ I

QE” ) | (all |

= o] x|
File Edit Tools Options Help
|
B [FO]: Slot 12 Channel 1
- 1of x|
File Edit Tools Options Help
P& XA HD | <Bd kb qQasil |
L P23 F3:3HE Fa | FE: {1 | FE:{HE FR:9Hl Fa: gl | F3:—% tF9. |
'B1' - Refere
e .
L j
I—EWPEN_PORT
L
B2
I 151 TR
L
B3
I 151 =STR2
w
fidin
< | _'I_I
|p|:|s=1 A B1: pushdkey 1
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Chapter 10. The Retained Variable And Data Backup

10.1: The Retained Variable

Note: Read floating point value from S-256/512 & X607/608 may cause controller fault if there is no
floating point value saved inside. Please refer to Section 10.6 — “Controller Fault Detection” (Note:
0-slot Wincon doesn’t support S-256/S-512)

New Retain Function:

The 1-8417/8817/8437/8837, iPAC-8447/8847, I-7188EG/XG, uPAC-7186EG, Wincon-8x37/8x36 &
Wincon-8x47/8x46 supports new retain function since below driver version.
I-7188EG + X607 or X608: driver ver. 2.05 or later (better to be 2.17 or later)
I-7188XG + X607 or X608: driver ver. 2.04 or later (better to be 2.15 or later)
UPAC-7186EG + X607 or X608: driver ver. since they are released around Jan.2008
I-8xx7+ S256 or S512 : driver ver. 3.07 or later (better to be 3.19 or later)
W-83x7/83x6+ S256 or S512 : driver ver. 3.18 or later (better to be 3.36 or later) with
new back-plane of WB-831 (For 3-slot ): Rev 2.6
W-87x7/87x6+ S256 or S512 : driver ver. 3.18 or later (better to be 3.36 or later) with
new back-plane of WB-871 (For 7-slot ): Rev 2.8

If battery backup SRAM is found in the back-plane of the controller (I-8xx7: S256/S512, 1-7188EG/XG:
X607/X608, Wincon-83x7/87x7/83x6/87x6: S256/S512 ), the maxinum number of retained variables
for new retain function are listed as below. New retain variable is supported by below ISaGRAF
“C-function”
Target 1 : 1-7188EG/XG/UPAC-7186EG+X607/608, 1-8417/8817/8437/8837+S256/512
Target 2 : Wincon+S256/512 with new Wincon back-plane

Retain_B : retain Boolean variable. Target 1: max. 256 variables, Target 2: max. 1024.

Retain_N : retain Integer variable.  Target 1: max. 1024 variables, Target 2: max. 4096.
Retain_F : retain Real variable. Target 1: max. 1024 variables, Target 2: max. 4096.
Retain_T : retain Timer variable. Target 1: max. 256 variables, Target 2: max. 1024.
Retain_X : retain variable by using its Network address

The retain value by new retain function will keep alive always whatever controller’s power is off, or
modifying , re-compiling & download a new 1ISaGRAF project. Data will be lost when rnning out of the
battery power. Please refer to below two ST examples to use new retain function.

Important:

To use new retain function, please do Not check “Retain” on the IsaGRAF dictionary window. And if
your controller is 1-7188EG/XG or uPAC-7186EG, please connect 10 complex equipment
“X607_608" in the 10 connection windows.
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IntegerFeal Wariable x|

M ame: |"~"'|:|1| | Metwaork Addreszs: :I

Comment; | |
U nit; | | Correersion: | [none) j|
—Attributes—————— Faormat | Shore I

# Intemnal @ lInteger | (standard] To yse new retain function, please

 Input " Beal do not check “Retain” on the

¢ Dutput IsaGRAF dictionary window

" Constant Initial walys—

[ Fetain —— 1

Extended |

o [3aGEAF - T5 - [0 connection =10l x|
File Edit Toolz Optons: Help
B B2 40| F8 S
[0 | em x607_608 f’ [munt] ref = 121
B = status \ o &= »m Module = 608

(1] /‘

N\
\\
If the controller is
I-7188EG/XG/UPAC-7186EG, please
connect “X607_608” and enter the
correct value.

607: X607  608: X608

=l
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Examplel: (* Set by variable name *)

(* To_Retain is declared as an internal boolean variable with initial value as TRUE
Tmp is declared as an internal boolean variable
B1, B2 is declared as internal Boolean variable, Do not check "Retain"
N1, N2 is declared as internal Integer variable, Do not check "Retain”
F1, F2is declared as internal Real variable, Do not check "Retain™
T1, T2 is declared as internal Timer variable, Do not check "Retain” *)

(* To set retained variables when controller is start running *)

if To_Retain then
To_Retain := False; (* Only do itonce *)

Tmp := Retain_ B(B1,1); Tmp := Retain_B(B2,2);

Tmp = Retain_N(N1,1); Tmp := Retain_N(N2,2);

Tmp := Retain_F(F1,1); Tmp := Retain_F(F2,2);

Tmp := Retain_T(T1,1); Tmp := Retain_T(T2,2);
end if;

(* After then B1, B2, N1, N2, F1, F2, T1, T2 will be automatically retained in the program *)

Example2: (* Set by variable's network address No. *)

(* To_Retain is declared as an internal boolean variable with initial value as TRUE
Tmp is declared as internal boolean variable
ii is declared as an internal integer

NO1 ~ N10 is declared as internal Integer variable with network address No. =1, 3,5, 7, 9, 11, 13,
15, 17, 19, Do not check "Retain"

FO1 ~ F10 is declared as internal Real variable with network address No. = 21, 23, 25, 27, 29, 31,
33, 35, 37, 39, Do not check "Retain™ *)

(* To set retained variables when controller is start running *)

if To_Retain then
To_Retain := False; (* Only do it once *)
for ii ;= 1 to 10 do
Tmp = Retain_X('N", 2*ii-1,ii); (* retained NO1 to N10 *)
Tmp := Retain_X('F", 2*ii+19,ii); (* retained FO1 to F10 *)
end_for ;
end_if;

(* After then NO1 to N10 & FO1 to F10 will be automatically retained in the program *)
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Old Retain Method:

If the controller doesn’t find the battery backup SRAM in the back-plane of the controller (I-8xx7:
S256/S512, 1-7188EG/XG/UPAC-7186EG: X607/X608, Wincon: S256/S512 ). The 1-8xx7 and
I-7188EG/XG/UPAC-7186EG supports old retain variable, while Wincon supports no retain variable.
There is a 31-byte “NVSRAM?” in the 1-8xx7 & 1-7188EG/XG/uPAC-7186EG ’s CPU board . Up to six
Integers/Reals (signed 32-bit) and sixteen Booleans can be retained with this 31-byte NVSRAM.

To enable the old retained function, click on “Retain” for each associated variable.

== [SaGRAF - SA - Programs
File ldake Projct Tools Debug  Options Help
B S DED =Xt m$ R AN

— B O0OG “xBd &

Booleans IntegersiReals | Timers |Messages | FB instances | Defined words |
Addr. Comment

¥

Name: NUM1 | Network Address: | |
Comment: | |
Unit: | | Conversion: |(n|:|ne) j|
—Attributes ————————————— Format ‘ Store I
& Internal * Integer |(standard) j|

 Input C Real Cancel |
¢ Qutput Next |

" Constant Initial value: ||] | _
¥ Retain Previous |
Extended |

Note:
If battery backup SRAM is found in the controller (I-8xx7: S256/S512, 1-7188EG/XG/uPAC-7186EG:

X607/X608, Wincon: S256/S512), Please use new retain function listed in the former section. The

old retain method has two disadvantage: (1) The data will lost when download a modified
ISaGRAF project. (2) Its retain variable amount is less than new method.
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10.2: Data Backup To The EEPROM

Data can be stored into the EEPROM. The value will be always hold even the power is dead unless the
value is updated. The EEPROM of 1-8xx7, 1-7188EG/XG/uPAC-7186EG & W-8xx7 controller can be

read freely however can be written only about to 100,000 times.To read a value from the EEPROM, the
following functions can be used.

EEP B R Read one boolean

EEP BY R Read one byte

EEP WD _R Read one word (2 bytes, signed, -32768 to +32767)
EEP_N R Read one integer (4 bytes, signed)

EEP F R Read one REAL (4 bytes, float)

( If the related data saved in the EEPROM is not REAL format, using “EEP_F_R” to read it may
generate a controller local fault No. = 114. Please refer to Chapter 10.6 )

To write a value to the EEPROM, should remove the protection of the EEPROM first and then write
operation is possible. The following functions can be used.

EEP_EN Remove the protection of EEPROM, then write operation is allowed.
EEP_PR Set the protection of EEPROM, then write operation is not allowed.
EEP_ B W  Write one boolean.

EEP_BY_W Write one byte (Byte: 0 to 255).

EEP_WD_W Write one word (2 bytes, signed, -32768 to +32767).

EEP_N W  Write one integer (4 bytes, signed).

EEP_F W  Write one REAL (4 bytes, float).

Note:

1. “EEP_F R”,“EEP_N_R”,“EEP_N_W” and “EEP_F_W” all use the same EEPROM memory,
please DO NOT operate the same EEPROM address as Integer and also as REAL at the same time.

2. If the related data saved in the EEPROM is not REAL format, using “EEP_F_R” to read it may
generate a controller local fault No. = 114. Please refer to Chapter 10.6

Bytes, words and integers will be stored to the same memory area in the EEPROM. Be careful to arrange
their address before using the above write functions. There are total 1,512 bytes in the EEPROM
memory area of the I-8xx7 & 1-7188EG/XG/uPAC-7186EG, while much more in the W-8xx7.

For 1-8xx7 & 1-7188EG/XG/uUPAC-7186EG, the addressing No. of bytes is range from 1 to 1,512,
while words is 1 to 756, and integers is 1 to 378. The following No. will use the same memory address in
the EEPROM.

Byte 4n-3, 4n-2, 4n-1, 4n (*n=1,2,...378%)
Word 2n-1, 2n
Integern
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For W-8xx7, the addressing No. of bytes is range from 1 to 14272, while words is 1 to 7136, and
integers is 1 to 3568. The following No. will use the same memory address in the EEPROM.

Byte 4n-3,4n-2, 4n-1, 4n (*n=1,2,...3568 *)
Word 2n-1, 2n
Integern

When using the write functions, the EEPROM will be damaged if the write operation is more than
100,000 times. For example, the following program is dangerous since the EEPROM will be written
once every PLC scan cycle (normally, the cycle time is about 3 to 60 ms depends on the application and
controller model No.) .

(* ST program, Val is declared as an integer, TEMP is declared as a boolean *)
TEMP :=eep_n_w(1, Val); (* Dangerous *)

However the following program is safe if Val is not changed frequently.

(* ST program, Val, Old_Val declared as integers, TEMP declared as a boolean *)
IF Val <>0lIld Val THEN

TEMP := eep_ n_w(1,Val);

Old_Vval := Vval;
END_IF;

Each read / write operation in the EEPROM will consume a lot of CPU time of 1-8xx7,
I-7188EG/XG/UPAC-7186EG & W-8xx7 controller system. The following approximate time is for each
function being called.

EEP_EN ~0.08 ms EEP_PR ~0.08 ms
EEP B R ~0.8 ms EEP_ B W ~6 ms
EEP_BY_R ~0.8ms EEP_BY_W ~6ms
EEP_WD_R ~1.5ms EEP_WD_W ~12 ms
EEP_N_ ~2.9ms EEP_N W ~23 ms

Recommend to read values from the EEPROM at one time when the 1-8xx7,
I-7188EG/XG/UPAC-7186EG & W-8xx7 is powered up, and then updated the associated address in the
EEPROM when the value is changed. Please refer to a sample program in Chapter 11 — “demo_17" &
“Wdemo_10". For those data which are frequently changed are not suitable to be stored in the
EEPROM.
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10.3: Battery Backup SRAM

Note: Read floating point value from S-256/512 & X607/608 may cause controller fault if no floating
point value saved inside. Please refer to Section 10.6 — “Controller Fault Detection”

The 1-8xx7 and W-8xx7 controllers can integrate with a S256 or S512 battery backup SRAM to store
data, alarm, and information, while X607 & X608 for the 1-7188EG/XG/uPAC-7186EG controller. The
data stored in these SRAM is always retained unless their battery running out of energy. Their memory
size is as below, however the upper 12K is reserved by 1-8417/8817/8437/8837 and
I-7188EG/XG/UPAC-7186EG, while 64K is reserved by W-8337/8737/8336/8736.

1-8417/8817/8437/8837, i-8437-80 / i-8837-80 I-7188EG/XG/uPAC-7186EG
S256 244K bytes (256-12=244) X607 116K bytes (128-12=116)
S512 500K bytes (512-12=500) X608 500K bytes (512-12=500)
\W-8337/8737/8336/8736
S256 192K bytes (256-64=192)
S512 448K bytes (512-64=448)

If battery backup SRAM is found in the controller, the maxinum number of retained variables for new
retain function “Retain_X", “Retain_A” , “Retain_B”, “Retain_N”, “Retain_F” & “Retain_T” can be
extend to as below (please refer to Section 10.1).

I-7188EG/XG/UPAC-7186EG+X607/608 and 1-8xx7+5256/512

New Retain function old retain method
Boolean 256 256
Integer 1024 256
Real 1024 (Integer + Real)
Timer 256 32

W-8xx7+S256/512 with new Wincon back-plane (section 10.1)

New Retain function old retain method
Boolean 1024 1024
Integer 4096 4096
Real 4096 (Integer + Real)
Timer 1024 1024

ICP DAS provides an utility “ICPDAS UDIloader” that can be installed in the PC to upload and
download data from/to the ISaGRAF controller. Please copy “UDloader.exe” from the ICP DAS’s

CD-ROM:\napdos\isagraf\some_utility\ to your PC / windows.

The 1-8417/8817/8437/8837 supports S256/S512 since its driver version of 2.25 (better to be 3.19 or
later), while I-7188EG supports X607/608 since its driver version of 1.18 (better to be 2.17 or later), and
version 1.16 for 1-7188XG (better to be 2.15 or later). W-8337/8737/8336/8736 supports S256/S512
since its driver version 3.18 (better to be 3.36 or later) (Please refer to section 10.1). If your driver is
older one, please upgrade the hardware driver to the associate version or a higher version. The driver can
be found from the ICP DAS’s web site: http://www.icpdas.com/products/PAC/i-8000/isagraf.htm
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http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

10.3.1: Access to the SRAM
The SRAM can store boolean, byte, word, integer, real & message. Their format is as below.
(Please refer to Chapter 11.3.7 for a demo program using S-256/512 by UDloader.exe)

Boolean: True=1, False=0 1 byte
Byte: 0 ~ 255 1 byte
Word: -32768 ~ 32767 2 bytes
Integer: signed 32-bit 4 bytes
Real: float 4 bytes

Message: string (len<=255) len bytes

To access to the SRAM, the below functions can be used (Please refer to Appendix A).

S B.R, S B W, SBYR, SBYW SMR, S M W
SWDR, SWDW SNR, SNW, S R R, SR W
S_MV

10.3.2: Upload data stored in the SRAM
For PC to upload data stored in the volatile SRAM of the 1ISaGRAF controllers, the SRAM should be
divided into 1 or up to 8 files. Each file has a ID No. of 1 to 8 and a name of up to 12 characters. The
below functions are for handling file format inside the SRAM.

S FL INI, S FL AVL, S FL RST, S FL_STS

Please use functions of S_FL_INI & S_FL_AVL to arrange the file resident location & current available
location (Please refer to Appendix A & demo_40, 41 or 42).

The volatile SRAM is consisted of bytes. The total number of bytes available depends on which module
is used as below. The upper 12K is reserved.

Module name Byte No.
I-8xx7: S256 1~249,856 (244K), (256-244=12K is reserved)
[-8xx7: S512 1~512,000 (500K), (512-500=12K is reserved)
I-7188XG/EG/UPAC-7186EG: X607 1~118,784 (116K), (128-116=12K is reserved)
I-7188XG/EG/UPAC-7186EG: X608 1~512,000 (500K), (512-500=12K is reserved)

A file can be located at any place inside these bytes. Each file’s location can be described as (Begin,
End). Begin is the lower limit byte No. of the associated file, while End is the upper limit byte No., and
Begin is always less than End.

A file inside the SRAM has a current available area (Head, Tail). Head is the starting position of the file,
Tail is the ending position. Head can be larger, less than or equal to Tail.

For ex, afile resides at (Begin, End) = (1, 20000)

1. If (Head, Tail) = (1001,5100), it means the available data of the file is starting from byte No. of
1001 to 5100. The available file contains 4100 bytes.

2. If (Head, Tail) = (10001,5000), it means the available data of the file is starting from byte No.
of 10001 to 20000 and then continued with 1 to 5000. The available file contains 15000 bytes.

3. If (Head, Tail) = (5001,5000), it means the available data of the file is starting from byte No. of
5001 to 20000 and then continued with 1 to 5000. The available file contains 20000 bytes.
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4. If (Head, Tail) = (5000,5000), it means the available data of the file is empty, 0 byte.
5. If (Head, Tail) = (-1,-1), it means the available data of the file is empty, 0 byte.

To upload the data stored in the SRAM, please make sure you have installed the “ICPDAS UDloader” on

your PC.

To upload data stored in the SRAM of the ISAaGRAF controller to PC, please run “UDloader.exe”, then
click on “Link Setup” to set proper communication parameters, then click on “Upload 1” to upload it.

Example:

Please download demo_41 to one 1-8417/8817/8437/8837. Then push button 1 or 2 or 3 or 4 several
times. Then upload the file stored in the SRAM.

#= ICEDAS UDloader

—Upload

SEAM MODULE @ 5512
File ID File Mamne

J—
/% e el

@ / %Dl |515|

file resident location.

: Upload 1

32200
N7 | UphadZ

: |I'I|:|t Tzed

|- S,
Sl R

Wpload 2

: |I'I|:|t Tzed

Current available

: }I'Icut Mzed

file location.

File name & Mot Used

LK,

Wpload 4

Click here to set

location (PC). Mot Used

communication parameters.

: |I'I|:ut TTaed

1 1 1 1 1 1
—_ = = = — = =

1
1
1
1
1

Destitetion Falder
(@m Settings\d dministrator s ET Dloader

— Diovenload
File Mame: Set Load File |
Diovwendoad |
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10.3.3: Download data to the SRAM
For PC to download data to the volatile SRAM of the ISaGRAF controllers. The below functions can be
used. Please refer to Appendix A & demo_44.

S DL EN, S DL DIS, S DL RST, S DL STS

Please call “S_DL_EN” to enable it.

The Controller accepts only the binary format for String, Byte, Word, Int & Real.

Byte: 0 ~ 255 1 byte

Word: -32768 ~ +32767 2 byte [low bye] [high byte]

Int: 32-bit, signed integer 4 byte [lowest] [2nd] [3rd] [highest]
Real: 32-bit float 4 byte [lowest] [2nd] [3rd] [highest]
String: up to 255 bytes

If using the “UDloader.exe” to download data to the volatile SRAM, the data to be downloaded should
be edited as a text file. Its format should follow the below rules.

The first raw should be a No. indicate that to download to which starting Byte No. of the SRAM. Valid
starting byte No is as below.
S256: 1 ~ 249,856 S512: 1~512000
X607: 1~118,784 X608: 1~512000

The other raws are the data.

A. String
String should start and end with the character of * , for ex. *‘Abcd123’ (7 byte). The $NN (NN in
hexidecimal and should not equal to 0), could be used to indicate the ASCII character. For ex,
‘ABC$0D’ contains 4 bytes, the 4th byte is <CR>.

B. Byte
Byte should start with ( and end with ) , forex. (0), (123), (255). Valid byte range is from (0) to
(255).

C. Word
Word should be start with [ and end with ] , for ex. [-100], [20000], [32767]. VValid word range is
from [-32768] to [32767].

D. Integer
Integer should be start with { and end with } , for ex. {-1234567} , {200000}. Valid integer range
is from {-2147483648} to {2147483647}.

E. Real
Real value should be start with < and end with > , for ex. <123>, <1.56E-2>, <-123.456>.

3. The character between each Byte, Word, Integer, Real, String at the same line should be at least one
space character <SP> or , <Comma> or, <Tab>

For ex.

201 < to download to the SRAM which staring from byte No. 201
‘Hello” (10) (20) (30) (40) [-10000] {70000} ‘End’ < data (total 18 bytes)
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1 < to download to the SRAM which staring from byte No. 1

(23) < data (total 57 bytes)

{-13,{2} {-3}.{4}.{-5} {6} {-7} {8} {-9} {10} < comma, <SP> & <Tab> are all acceptable
<0.123> <456.789> <100>, <2.3E3>

Example:
Please download demo_44 to one 1-8417/8817/8437/8837. Then edit a text file as below.

1
{1000} {250} {100} ‘START’

The {1000} means the blinking period of L1 is 1000 ms.
The {250} means the blinking period of L2 is 250 ms.
The {100} means the blinking period of L3 is 100 ms. .

Then run “UDloader.exe”. You will see something change on the led of the controller.

£z ICPDAS UDloader =101 %]
~ Upload
SRAM MODULE : 8512
FileID  Filz Name Begin Head Tadl End Upload
It [NotUsed FI B! ! ! Uplosd 1 |
2: |H|:|t Tzed |-1 |-1 |-1 |-1 Upload 2 |
3: [NotUsed FI B! F F plosd 2 |
4. [HatUsed F B! ! H pload 4 |
5. [NotUssd FI ! F ! Uplosd 5 |
6: [NotUsed FI B! F F Uplosd 6 |
7 |H|:|t Tzed |-1 |-1 |-1 |-1 Upload 7 |
8: [NotUsed FI ! F H Uplosd |
|| Click “Link Setup” to set proper | Upload 401
communication parameters. |, LinkSetup
Destination Folder
‘ camoemme| Click “Set Load File” to indicate Erowse... |
which text file to operate.
N\
— Dovendoad \ O
File Mame: C\Documents and Settingd drdnistrator s /@ 2et Load File | =
{0 Dloaderid] bat Cancel |
Help |
/
\Wrong String found at line: 2. | Emor 8t Click “Download” to start to download. {250}
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10.3.4: Operation Functions for the battery backup SRAM
The below functions are for the ISAaGRAF controller to access to the volatile SRAM. More information
listed at Appendix A.4

S FL_INI Init one file’s name & location for the volatile SRAM

S FL_AVL Set one file's current available byte No. for the volatile SRAM

S FL_STS  Get file's Status, end byte No. that has been load by PC for the volatile SRAM
S FL_RST Reset file's Status to "Not been load by PC yet" for the volatile SRAM
SBR: Read one Boolean (TRUE, FALSE)

S BY_R: Read one Byte (0 ~ 255)

S WD_R: Read one Word (-32768 ~ +32767)

S N R: Read one Integer (32 bit, signed)

SRR: Read one Real (32 bit, float)

(I? the data in related address of the battery backup SRAM is not a REAL value, using “S_R_R” to read
it may generate a controller local fault No. = 102. please refer to Chapter 10.6)

S M R: Read one String

S B_W: Write one Boolean (TRUE, FALSE)
S BY_W:  Write one Byte (0 ~ 255)
S_WD_W:  Write one Word (-32768 ~ +32767)
S N W: Write one Integer (32 bit, signed)

S R W: Write one Real value (32 bit, float)
S M W: Write one String

_DL_EN  Enable the download permission for PC to download data to the volatile SRAM
_DL_DIS Disable the download permission for PC to download data to the volatile SRAM
DL_STS Get PC’s Download Status for the volatile SRAM

_DL_RST Reset the Download Status to “-1:No action” for the volatile SRAM

S MV copy data in the volatile SRAM

10.4: Using 1-8073 - MultiMediaCard to store data

The 1-8072 /8073 is not support by 1-8xx7, iPAC-8447/8847, 1-7188EG/XG/uPAC-7186EG & W-8xX7.
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10.5: Reading & Writing File in Wincon

Note:

1. If the data type in the related file position is not REAL type (32-bit float format), using “F_READ_F”
function to read this data may generate a local controller fault No = 117 (please refer to Chapter 10.6).
2.0nly Wincon-8xx7 / 8xx6 support File operating functions. Not for 1-8xx7 and 1-7188EG/XG.

3. If the file path is inside the “\CompactFlash\’ folder, for example- ‘\CompactFlash\datal.txt’ , the file
will be stored in the Compact Flah card in Wincon and this file will exist even the Wincon’s power is
switched Off. However it is very slow to Read / Write file in the Compact Flash card.

4. If the file path is not in the \CompactFlash\’ folder, for example — ‘\Temp\data2.txt’, it will be stored
in the RAM memory of the Wincon. The file saved in Wincon’s RAM will be lost when power is
switched OFF. The advantage of Reading / Writing file in the RAM memory is it is much faster than
operating in the Compact Flash card.

W-8xx7 supports below ISaGRAF standard functions. (more information listed at Appendix A.4)

F_ROPEN  Open file in Binary format for read operation (file should exist already) .
F_WOPEN  Open file in Binary format for read and write operation (file should exist)

F CLOSE Close a file.

F_EOFTest if reach the End-Of-File position.

FA_READ Read one binary long integer (4-bytes, signed) from file.

FA_WRITE Write one binary long integer (4-bytes, signed) to file.

FM_READ Read one message (string) from file.

FM WRITE Write one message (string) with <CR> <LF> char. at end of message to file.

W-8xx7 supports below ICP DAS c-functions.

F_APPEND Append one file to the end of the other file.

F COPY Copy one file to another file.

F CREAT  Create a new file.

F_DELETE Delete afile.

F_DIR Create a new directory (folder).

F_END move current file position to the End-Of-File position.

F_SEEK Move current file position to a specified position.

F READ B Read one binary byte (0 - 255) (1 byte, unsigned) from file.

F_ WRIT_B  Write one binary byte (0 - 255) (1 byte, unsigned) to file.

F_ READ_W Read one binary word (-32768 to +32767) (2 byte, signed) from file .
F_WRIT_W Write one binary word (-32768 to +32767) (2 byte, signed) to file.

F_ READ_F Read one binary REAL (4-bytes, Float) from file. Like 123.45, -2.15E-03, ...
F_WRIT_F  Write one binary REAL (4-bytes, Float) to file .

F_WRIT_S Write one message without <CR> <LF> char. At the end of string to file.

Please refer to below for demo program.

Wincon CD-ROM: \napdos\isagrafi\wincon\demo\ “wdemo_54.pia” , 55, 56, 51, 50, 1 or 2 or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ or
www.icpdas.com — FAQ - Software —-ISaGRAF - 057 & 060
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10.5.1: Wdemo_51: Read 10 REAL values from a file. Total 10 rows, each contains
one REAL value

The “Wdemo_51.pia” can be found at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

If functions of Msg_F , Msg_N , ARY_F_R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaSGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm . Then run “setup.exe” to restore them to your
ISaGRAF workbench

The “Wdemo_51" program will read 10 REAL values from “\CompactFlash\data51.txt” when the
W-8xX7 is just power up or user set the “RE_LOAD” value to become “TRUE” at any time .

(To read / write file in the CompactFlash card take lots of CPU time, please do not read / write it
frequently. And please always close the file after the operation. If user read / write file in every PLC scan
cycle, the PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data51.txt” in your PC by , for example — “Notepad”.
Please enter 10 rows, each contains one Real value. Then download this “data51.txt” to Wincon’s
“\CompactFlash\” folder by “ftp” utility. The content of the “data51.txt” looks like below.

2.345
999.03
-1.01
456.789
2
456.77
5.9E-12
32.3
45.1
33.3
Variables:
Name Type Attribute Description
RE LOAD Bool Internal [Set as True to read File once, init as TRUE
TMP Bool Internal |Internal use
File namel Message | Internal |Lenis 64, initas \CompactFlash\data51.txt
Msgl Message | Internal |[Len is 128, File processing state
strl Message | Internal |Len is 255, internal use
F_VALJ[O..9] REAL Internal |Variable array, Dim is 10. The 10 REAL value.
TMP F REAL Internal |Internal use
Filel Integer Internal |File 1D
Ii Integer Internal |Index of “for” loops
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ST program:

if RE_LOAD then  (* Read file once if “RE_LOAD” is TRUE *)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)
if File1=0 then  (* 0: open file fail *)
Msgl := 'Can not Open file" + File_namel;
return;  (* Cannot open file, just exit this ST program *)
end_if ;
for ii ;= 0 to 9 do  (* Total 10 rows *)

if f eof(Filel) = TRUE then (* test if reaches the End-Of-File *)
Msgl := 'Data number is not enough in* + File_namel;

Exit ; (* Exit this “for” loops *)
end_if ;
strl := fm_read(Filel) ; (* read one string in the File *)

TMP_F := str_real(strl) ; (* convert string to a REAL value *)

Msgl := 'The' + Msg(ii+1) + 'th Data format is not correct !" ;
exit ;  (* Exit this “for” loops *)
end_if;

end_for ;

TMP := f _close(Filel) ; (* always close File after its operation *)

If ii=10 then (* All data is succefully read and converted, 10 rows *)
Msgl :='Read ' + File_namel + 'Ok ' ;

end_if;

end_if ;

if TMP_F = 1.23E-20 then (* if returns 1.23E-20, it means format error *)

F_VALJii] := TMP_F ; (* Read & Convert Ok. Store value to F_VAL[0..9] *)
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10.5.2: Wdemo_54: Read 20 REAL values from a file. Total 4 rows, each contains 5

REAL values

The “Wdemo_54.pia” can be found at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

If functions of Msg_F , Msg_N , ARY_F R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISSGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm . Then run “setup.exe” to restore them to your

ISaGRAF workbench

The “Wdemo_54" program will read 20 REAL values from “\CompactFlash\data54.txt” when the
W-8xX7 is just power up or user set the “RE_LOAD” value to become “TRUE” at any time .

(To read / write file in the CompactFlash card take lots of CPU time, please do not read / write it
frequently. And please always close the file after the operation. If user read / write file in every PLC scan
cycle, the PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data54.txt” in your PC by, for example — “Notepad”.
Please enter 4 rows, each contains 5 Real values. Then download this “data54.txt” to Wincon’s
“\CompactFlash\” folder by “ftp” utility. The content of the “data54.txt” looks like below.

23,
0.34 , 8.0005 , -2.0E8 ,

65.9 , 0.012 , 5.87 , 88.2
4.08 ,5.32E-6

2, -7, 6666.8 , 456.07 , 1.01
5,6 ,7,8,9
Variables:
Name Type Attribute Description
RE LOAD Bool Internal |Set as True to read File once, init as TRUE
TMP Bool Internal |Internal use
File_namel Message | Internal |Lenis 64, initas \CompactFlash\data54.txt
Msgl Message | Internal |Lenis 128, File processing state
strl Message | Internal |Lenis 255, internal use
F VAL[0..19] REAL Internal |Variable array, Dim is 20. The 20 REAL value
NUM1 Integer Internal |Get return of Msg_F( ), -1 means format error
Filel Integer Internal |File ID
ii Integer Internal |Index of “for” loops
i Integer Internal |Index of another “for” loops
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ST program:

if RE_LOAD then (* Read file once if “RE_LOAD” is TRUE *)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)

if File1=0 then  (* 0: open file fail *)
Msgl := 'Can not Open file' + File_namel;

return ; (* Cannot open file, just exit this ST program *)
end_if ;
for ii := 0 to 3 do  (*total 4 rows *)

if f eof(Filel) = TRUE then  (* test if reaches the End-Of-File *)

Msgl := 'Thereshould be at least 4 rows in* + File_namel +"!!I" ;
Exit ;  (* exit this “for” loops *)

end_if ;

strl := fm_read(Filel) ; (* read one one row as string from file *)

(* Convert string to become serval REAL values and store them into No. 1 Float array *)
NUM1 := Msg_F(strl,1) ;

(* If the amount of the converted REAL values is not 5, it lacks of data. -1 means format error *)

if NUM1 <> 5 then
Msgl := "The " + Msg(ii+1) + 'th row data format is not correct or data number isnot5!" ;

Exit ; (* exit this “for” loops *)
end_if ;

for jj ;= 0to 4 do
(* Get 5 REAL values from No.1 Float array’s addr=1 to 5, and store them to F_VALJ0..19] *)
F VAL[5*ii+]j] == ARY_F_R(1, jj+1) ;

end_for ;
end_for ;
TMP = f close(Filel) ; (* always close File after its operation *)
If ii=4 then  (* All data is succefully read and converted, 4 rows *)
Msgl := 'Read ' + File_namel + 'Ok ;
end_if ;
end_if ;
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10.5.3: Wdemo_55: Read 20 Integer values from a file. Total 2 rows, each contains
10 Integer values

The “Wdemo_55.pia” can be found at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

If functions of Msg_F , Msg_N , ARY_F_R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaSGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm . Then run “setup.exe” to restore them to your
ISaGRAF workbench

The “Wdemo_55" program will read 20 Integer values from “\CompactFlash\data55.txt” when the
W-8xX7 is just power up or user set the “RE_LOAD” value to become “TRUE” at any time .

(To read / write file in the CompactFlash card take lots of CPU time, please do not read / write it
frequently. And please always close the file after the operation. If user read / write file in every PLC scan
cycle, the PLC scan time will become a very big time. It will be a bad performance !)

To test this sample program, please edit a text file “data55.txt” in your PC by , for example — “Notepad”.
Please enter 2 rows, each contains 10 Integer values. Then download this “data55.txt” to Wincon’s
“\CompactFlash\” folder by “ftp” utility. The content of the “data55.txt” looks like below.

-1,1,2,3,4,5,-6,7,8,9
100001 , 200002 , +300003 , 404 , -505 , 606 , 7007 , 8008 , 9009 , 10

Variables:
Name Type Attribute Description
RE_LOAD Bool Internal |Set as True to read File once, init as TRUE
TMP Bool Internal |Internal use
File nhamel Message | Internal |Lenis 64, initas \CompactFlash\data55.txt
Msgl Message | Internal |Lenis 128, File processing state
strl Message | Internal |Lenis 255, internal use
N VALJ[0..19] Integer Internal |Variable array, Dim is 20. The 20 Integer values
NUM1 Integer Internal |Get return of Msg_N( ), -1 means format error
Filel Integer Internal |File ID
ii Integer Internal |Index of “for” loops
il Integer Internal |Index of another “for” loops
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ST program:

if RE_LOAD then (*Read file once if “RE_LOAD” is TRUE *)
RE_LOAD := FALSE ;
Filel :=f wopen( File_namel) ; (* Open file in Read & Write mode *)
if File1=0 then (* 0: open file fail *)
Msgl := 'Can not Open file" + File_namel;
return; (* Cannot open file, just exit this ST program *)
end_if ;

for ii := 0 to 1 do (*total 2 rows*)

if f eof(Filel) = TRUE then (*test if reaches the End-Of-File *)

Msgl := 'Thereshould be at least 2 rows in* + File_namel +"!!I" ;
Exit ; (* exit this “for” loops *)
end_if ;

strl := fm_read(Filel) ; (* read one one row as string from file *)

(* Convert string to become serval Integer values and store them into No. 2 Integer array *)
NUM1 := Msg_N(strl, 2) ;

(* If the amount of the converted Integer values is not 10, it lacks of data. -1 means format error *)

if NUM1 <> 10 then
Msgl := 'The ' + Msg(ii+1) + 'th row data format is not correct or data number isnot 10 !" ;
Exit ; (* exit this “for” loops *)

end_if ;

for jj := 0to 9 do

(* Get 10 Integer values from No.2 Integer array’s addr=1 to 10, and store them to N_VAL[0..19] *)
N_VAL[ 10 *ii +jj] := ARY_N_R(2, jj+1) ;

end_for ;
end_for ;
TMP := f _close(Filel) ; (*always close File after its operation *)
If ii=2 then (*All data is succefully read and converted, 2 rows *)
Msgl = 'Read ' + File_namel + 'Ok’ ;
end_if ;
end_if ;
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10.5.4: Wdemo_56: Retain values of 1 to 255 Real variable in CompactFlash card

The “Wdemo_56.pia” can be found at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

If functions of Msg_F , Msg_N , ARY_F_R, AFY_F_W are not found in your PC / ISaGRAF, please
download “ICP DAS utilities For ISaSGRAF” at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm . Then run “setup.exe” to restore them to your
ISaGRAF workbench

The “Wdemo_56" program will read 1 to 255 REAL values from *“\CompactFlash\data56.txt” to the
related variable when the W-8xx7 is just power up . If this “data56.txt” doesn’t exist, all 1 to 255 values
will be init as 0.0 . At run time, if any value of these variable is modified, all 1 to 255 values will be
written once to the “data56.txt” to make sure these variable’s value are well retained in file. If the file
doesn’t exist, this program will create it.

To read / write file in the CompactFlash card take lots of CPU time, please do not read / write it
frequently. And please always close the file after the operation. If user read / write file in every PLC scan
cycle, the PLC scan time will become a very big time. It will be a bad performance ! If user need fast
retain function, please refer to Chapter 10.1 for retaining data in the S256/S512.

Project Architecture:

-~ ISaGRAF - WDEMO_56 - Programs - |EI|5|
File Make Froject Tools Debug Options Help
B HSX DE0 % X mk| D=
Begin: STl
Functions: read f1 Fead retained data from file
m werite retained data to file
G_data et user data from F_vaL1[]
S_data Setuser datato F_waLi]]

|Fun-:ti-:ns: zave_F1 [(Structured Text)

There are 5 ST programs in this “wdemo_56" project. Four of them are ISaGRAF user-defined
functions — “reaf f1”, “save _f1”, “G_data” and “S_data” .

Important note:

1. User may modify the constant value of “SIZE1” in the ISaGRAF “dictionary” window to a value
between 1 to 255 according his own application. And then remember to compile it .

2. Please also modify the “Dim” value of the “F_VAL1[ ]” and “Old_F_VALJ1][ ]” variable array in the
ISaGRAF “dictionary” window to become the same value as the “SIZE1” . And also please modify the
“G_data” and “S_data” program.

3. There is one advantage of retaining vale in the CompactFlash card. The data file can be edited in
advance in PC. Then using “ftp” utility to download it to Wincon. The file path name of this example is
“\CompactFlash\data56.txt” . Then set “RE_LOAD” value to TRUE once, all related variable will
update to the new value.
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The following ST programs are all declared as functions. They are “read_f1”, “save_f1”,“G_data” and
“S_data” . They all return a Boolean value. Please refer to below figure to declare function’s
return-value type (more description in the Chapter 15)

--_[5aGRAF - WDEMO_56 - Programs ' 5 |EI|£|

File Make Project Tool: Debuz Option: Help

B EHS DED S Xie mk Re%|
Blegin: A 5T1
Functions: read fl Read retained data from file

T L ol I werite retained data to file
= G data metweer data from F oS8 401

» ISaGRAF - WDEMO 56:SAYE FI - ST program - - 10| x|

File Edit Tool: Option: Help
T |a|x!a|u%¢u|slﬁ|ﬁl
=

This function ilS“b p”:'5"”5"“pﬁ'“‘@'”“at‘ars|lllm F_ VAL1[0..19] to f11:|
return save T1( ) as TRUE: Ok , FALSE: Error

*}
=
save begin
k.
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The “read_f1” and “save_f1” program use “local variables” as below .

read f1:
Name Type Attribute Description
TMP2 Bool Internal | Internal use
ii2 Integer Internal | Index of “for” loops
ji2 Integer Internal | Index of “for” loops
numz2 Integer Internal | Internal use
save f1:
Name Type Attribute Description
TMP2 Bool Internal | Internal use
ii2 Integer Internal | Index of “for” loops
j2 Integer Internal | Index of “for” loops
numz2 Integer Internal | Internal use

To declare “local variable”, please double click “read_f1” to get into this program. Then get into the

“Dictionary” window. Then click on “Local objects” to declare them.

-:_ISaGRAF - WDEMO_ 56 - Programs )

File Make iject Tools Debug Options Help

=0l x|

Aeh|

EEQ"‘I - ST1
Functions: m Fead retained data from file
save_F1 “yrite retained data ta fie

(RS RETETES

3 THEN
FUNCHOr Fle Edit Tools Options Help W

PR XA B «Bd B & CASE
(* =
This functionl] REAL wvalue from file and storej

roatmnrn wranf F1Ff % an TDTIE- N FiTOR - FHrwrar

%, ISaGRAF - WDEMO_56:READ Fl - Local booleans .

File Edit Tool: Options Help

| al00@sx6é <&

Booleans |integers/Real [T ers | Mess e

‘s ISaGRAF - WDEMO_56:READ F1 - ST program

=10l %]

OCes lDeflned weards |
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Variables (Global variable) :

Name Type |Attribute Description
The number of retained variables. Can be 1 to 255 .
SIZE1 Integer | Constant | Please also modify the “Dim” value of the
“F_VALL[ J"and “Old_F_VAL1] ]’ to the same value
as “SIZE1". Here we use “SIZE1" as 17
num_rowl Integer | Internal | How many rows in the file ? This value is
automatically calculated by “SIZE1” .
Each row should have 10 REAL values, except the
last row.
Last numl Integer | Internal | How many data in the last row ?
This value is automatically calculated by “SIZE1”.
RE_LOAD Bool Internal | Set as True to read File once, init as TRUE
TMP Bool Internal | Internal use
Data Okl Bool Internal | TRUE means File Ok
Flag to_save Bool Internal | If program want to save data, it will set this value to
TRUE.
File namel Message | Internal | Lenis 64, initas \CompactFlash\data56.txt
Msgl Message | Internal | Len is 128, File processing state
strl Message | Internal | Len is 255, Internal use
F VAL1[0..16] REAL | Internal | Variable array, “Dim” should be init as the same
value as “SIZE1”
Old_F_VAL1 REAL Internal | OId value of “F_VALI1[ |
[0..16] Variable array, “Dim” should be init as the same
value as “SIZE1" .
NUM1 Integer | Internal | Getreturn of Msg F( ), -1 means format error
Filel Integer | Internal | File ID
I Integer | Internal | Index of “for” loops
i Integer | Internal | Index of “for” loops
The User Data variable. Here we have 17 variables
Datal ~ Data5 REAL | Internal | in the demo program.

And
Data06 ~ Datal7

User can declare them to different variable name.
If name is modified, the “G_data” and the “S_data”
program should be modified also.
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ST program - ST1:

if RE_LOAD then (* if RE_LOAD is TRUE, get retained data from file *)
RE_LOAD := FALSE ; (*SetRE_LOAD as FALSE *)

(* caculate number of rows and data number of the last row *)
num_rowl := SIZE1/10 ;
last numl := SIZE1- 10 * num_rowl ;
if last numl <> 0 then
num_rowl := num_rowl+1 ; (*if last_row has data, num_rowl must plus 1 *)
else
last numl := 10;
end_if ;

(* Get retained value from file when controller is powered up *)
TMP := read F1( ) ;

if TMP =FALSE then (* Read file error or file not exist *)

for ii := 0 to SIZE1-1 do
F VALL1[ii] := 0.0 ; (*setall F_ VAL1[]'s value as 0.0 *)
end_for ;

Data Okl := FALSE ; (* setdata is not Ok *)
Msgl := 'File: " + File_namel + ' not exist or data error ! or File is open now" ;

else (* Read data Ok *)

Data Okl := TRUE ; (*setdatais Ok *)
Msgl := 'Get Retained data from file Ok * ;

end_if ;

(* Update Old_F_VAL1[]%*)

for ii ;= 0 to SIZE1l-1 do
Old_F VALI1[ii] = F_VALI1Jfii] ;
end_for ;

(* Get user data from F_VALL[ ] when controller is just powered up *)
TMP = G_DATA();

end_if ;

(* At run time, Set user data to F_VAL1[ ] *)
TMP = S DATA() ;

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 10-24



(* At run time, test any value of F_VAL1][ ] is modified *)
for ii := 0 to SIZE1-1 do

if Old_F VALI1[ii] <> F_VALIL[ii] then (*ifany value is modified *)
Flag_to save := TRUE ; (* now save command is given *)
Old_F_VALI1[ii] := F_VALIL[ii] ; (*Update Old_F_VALL[]ifitis modified *)
end_if ;
end_for ;

(* if save command is given, it means value is modified *)
if Flag_to _save then

TMP = save f1( ) ; (* save datato file *)
(* if save file failed, keep this save command *)
if TMP = FALSE then
Msgl := 'Can not save data to file. May be file is open now by Wincon screen!’ ;
(* Save Ok, cancel this save command *)
else
Flag_to_save := FALSE ; (* Setas "No save" at the beginning *)

end_if ;
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ST functions — G_data :

(* If any name of Datal to Datal7 is modified or value of “SIZE1” is modified, User must modify the
below code *)

Datal := F_VALI1[0]; (* getvariable value from F_VAI1L[0..16] *)
Data2 := F_VALI1[1];

Data3 := F_VALI1[?];

Data4 := F_VALI1[3];

Data5 := F_VALI1[4];

Data06 := F_VALI1[5];

Data07 := F_VALI1[6];

Data08 := F_VALI1[7];

Data09 := F_VALI1[8];

Datal0 := F_VALI1[9];

Datall := F_VALI1[10];

Datal2 := F_VALI1[11];

Datal3 := F_VALI1[12];

Datald := F_VALI1[13];

Datal5 := F_VALI1[14];

Datalé := F_VALI1[15];

Datal?7 := F_VALI1[16];

G _data := TRUE ; (* function returns TRUE *)

(*1f any name of Datal to Datal7 is modified or value of “SIZE1” is modified, User must modify the
below code *)

F VAL1[0] := Datal; (*store variable value to F_VAL1[0..16] *)
F VALI1[1] := Data2 ;

F_VAL1[2] := Data3;

F_VALL1[3] := Data4;

F_VALI1[4] := Data5;

F VAL1[5] := Data06 ;

F_VAL1[6] := Data07 ;

F VALL[7] := Data08 ;

F_VAL1[8] := Data09 ;

F VAL1[9] := Datal0 ;

F_VALI1[10] := Datall;

F_VALI1[11] := Datal2;

F VAL1[12] := Datal3;

F VAL1[13] := Datal4d;

F VAL1[14] := Datal5;

F VAL1[15] := Datal6;

F VAL1[16] := Datal7;

S data := TRUE; (* function returns TRUE *)
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ST functions - read_f1:

(* This function read "SIZE1" number of REAL value from file and store them to F_VAL1[ ]
return reaf_f1( ) as TRUE: Ok , FALSE: Error *)

read fl := FALSE ; (* set as FALSE: Error at the beginning *)

Filel := f wopen( File_namel) ; (* Try to open file in Read & Write mode *)

if Filel=0 then (* File doesn't exists *)
return ; (* exit this function *)
end_if ;

(* max "num_rowl" rows to read these "SIZE1" number of REAL values, Each row in the file contains
10 REAL values *)
for ii2 := 0 to num_rowl-1 do

if f eof(Filel) = TRUE then (*testif End_Of File reached *)
exit ; (* Reach End Of File, exit “for” loop *)
end_if ;

strl := fm_read( Filel) ; (* Read one row as String (message) *)

(* Convert this string to some REAL values and store them into No.1 Float array *)
NUM1 := Msg_F(strl,1);

(* if data number of last row is not correct *)
if ((ii2=num_rowl-1) and (NUM1 <> last huml) ) or

(* non-last row must have 10 REAL values *)
((1i2 <> num_rowl-1) and (NUM1 <> 10) ) then

(* error, it means the format is not correct REAL values or data number is not enough *)
exit ; (* exit for loop *)

end_if;

(* conversion Ok, store these REAL values to F_VAL1[ ] *)
if 1i2 = num_rowl-1 then (* lastrow *)

num2 := last_ numl ; (* last row has only "last_num1" number of data *)
else

num2 :=10; (* non-last row has 10 data *)
end_if;

(* Get these converted REAL values from No.1 Float array 's addr. 1 to 10 (or 1 to last_num1 for last
row) *)
for jj2 := 0 to num2-1 do
F VAL1[ 10%ii2 + jj2] := ARY_F R(1, jj2 + 1) ;
end_for ;

end_for ;
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(* Any file been open should be closed by f_close( ) *)
TMP2 := f _close( Filel) ;

(* All rows are read Ok *)
if 112 = num_rowl then

read F1 := TRUE ; (*return value as TRUE:Ok *)
end_if ;

(* This function write 20 REAL value F_VALZ1[0..19] to file
return save_f1() as TRUE: Ok , FALSE: Error *)

save fl := FALSE ; (*setas FALSE: Error at the beginning *)

Filel := f _creat( File_namel) ; (* Creata new file to write *)

if Filel =0 then
return ; (*creat failed , exit this function *)
end_if ;

(* max "num_row1" rows to save these REAL values, Each row in the file contains 10 REAL values *)
for ii2 := 0 to num_rowl-1 do

strl := "' ; (*setinitial value of strl *)
if 112 = num_rowl-1 then (* last row *)
num2 := last numl; (* last row has only "last_ num1" number of data *)

else  (* non-last row *)
num2 :=10; (* non-last row has 10 data *)
end_if ;

for jj2 := 0 to num2-2 do

strl := strl + REAL_STR( F_VALI1[10*ii2 + jj2]) + '," ;
end_for ;

(* the last data in each row should end with <CR> <LF> character *)

strl := strl + REAL_STR( F_VALI1[10*ii2 + num2-1] ) + "$OD$0A" ;
TMP2 := f writ_s(Filel ,strl) ; (* write one row to file *)
end_for ;

(* Any file been open should be closed by f_close() *)
TMP2 = f _close( Filel) ;

save fl := TRUE ; (*returnvalue as TRUE:Ok *)
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How to test this “wdemo_56" project ?

1. Please download “wdemo_56" to W-8xx7, then the “Spy list” window will pop-up as below.

37 ISaGRAF - WDEMO_56:LIST1 - List of variables o ] 4

Filz Edit Ogptions Help
DB =M Q|

Comtment

[ Get Retained data from file Ok Fiel operation state, Len=125
Crata_ Ok TRUE True means data is read Ok from file, False means errar
File_natme1 ICompactFlashidatase b File name, Len=64
RE_LoAD FALSE init &= TRLE to load data from = file

1 User data be retained total is SIZE1 name can be different
Drata 2 Lizer data be retained total iz SIZE1 name can be different
Datal 3 U=ser data be retained total is 5IZE1 name can be different
Dratad u} Lizer data be retained total iz SIZE1 name can be different
Datas il U=ser data be retained total is 5IZE1 name can be different
Dratals u} U=zer data be retained total iz SIZE1 name can be different
Dataly il U=ser data be retained total is 5IZE1 name can be different
Dratals u} U=zer data be retained total iz SIZE1 name can be different
Datals 9 U=ser data be retained total is 5IZE1 name can be different
Datall 10 Us=er data be retained tatal iz SIZE1 name can be different
Dratat il U=ser data be retained total is 5IZE1 name can be different
Datal2 o Us=er data be retained tatal iz SIZE1 name can be different
Datad 3 il U=ser data be retained total is 5IZE1 name can be different
Datald 14 Us=er data be retained tatal iz SIZE1 name can be different
Datals il U=ser data be retained total is 5IZE1 name can be different
Datalt 16 Us=er data be retained tatal iz SIZE1 name can be different
Datad 7 E347 9 U=ser data be retained total is 5IZE1 name can be different
=end of list=

You may modify any value of USER Data - Datal to Datal7. Then the new value will be saved once into
file of “\CompactFlash\data56.txt” .

Then you can open this file on the Wincon’s monitor screen by double click on the file name. You will
see the related value is modified. (Please do not always keep this file open. Please close it later, or the
new modified data will not be saved . That is because the file is open, write operation is not allowed)

2. Recycle the power of Wincon. You will see the value keep at the last modified value when Wincon is
boot up well.

3. Edit a “data56.txt” file on PC as below by “NotePad” utility. (total 17 data)

11,22 ,33,44,55,666, 777,888,999, 10.01
0.01, 002, 0.03, 0.04 , 005, 0.06, 0.07

Then please download this “data56.txt” file to Wincon’s \CompactFlash\ path by “ftp” utility. Then set
“RE_LOAD” to become TRUE on 1SaGRAF “Spy list” window. You will see the related variable value
is updated.
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10.5.5: Record i-8017H ’s Ch.1 to Ch.4 voltage input in a user allocated RAM
memory in the Wincon-8xx7 ? The sampling time is one record every 0.01 second.
The record period is 1 to 10 minutes. Then PC can download this record and display
it as a trend curve diagram by M.S. Excel.

Please refer to Chapter 11.3.10 or visit www.icpdas.com — FAQ — Software — ISaSGRAF — 057 .
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10.6: Controller Fault Detection

There is some event may cause “controller fault” happens. For example, value divided by zero or reading
a floating point value from EEPROM or S256 or file which has no floating point value saved inside.

ICP DAS 1SaGRAF controllers support Controller Fault detection since below driver version.

I-7188EG ver. 2.05 (better to be 2.17 or later)
UPAC-7186EG Since it is released around Jan.2008
1-8417/8817/8437/8837 ver. 3.07 (better to be 3.19 or later)
i-8437-80 / 8837-80

IPAC-8447/8847 Since it is released around Q1/Q2,2008
I-7188XG ver. 2.04 (better to be 2.15 or later)
W-8x37/8x47 ver. 3.18 (better to be 3.36 or later)

There is two type of controller fault. One is called “Global” fault. The other is “Local” fault.
When Global fault happens, the 1ISaGRAF project will stop running. Waiting the new modified project
to be download. When Local fault happens, the ISaGRAF project still runs.

PC/HMI/OPC Server can request the controller fault state by using Modbus protocol.

Word address of 9999 is the controller fault state. 0: Ok , 1: Controller fault.
R_MB_ADR( 1, 9999) to get controller_state

Word address of 9998 is the controller fault type.
R_MB_ADR(1, 9998) to get fault_type.

101 : Global fault

(other value is Local fault)

102 : S_R_R Float error

103: R_MB_REL Float error
104 : INT_REAL Float error
105: RETAIN_F Float error
106 : RETAIN_X Float error
107 : Real value divided by 0
108 : Integer value divided by 0
109: RETAIN_A Float error

110 Real value multiplication is overflow (exceeds valid range of 32-bit float)
111: Real value division is overflow (exceeds valid range of 32-bit float)

112 Real value addition is overflow (exceeds valid range of 32-bit float)

113: Real value subtraction is overflow (exceeds valid range of 32-bit float)

114 . EEP F R Float error

115: EBUS_F R Float error

116: FBUS F R Float error

117 . F_REAF_F Floaterror (Only in Wincon-8xx7)
118:  Cannotfind I-87K 1/O board in slot 0 to 7

119: ARY_F_R Floaterror

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 10-31



121:  ANA() operation error. For ex, ANA(1.23E20) , ANA(-2.0e25)

122:  TMR() operation error. For ex, TMR(1.23E20) , TMR(-100)

123 Floatng point calculation error. For ex, pow(1.23E20 , 3.0) , expt(5.0, 20000000)
124:  PID_AL() floating point calculation error. (exceeds valid range of 32-bit float)
125: REAL “Variable array” float error. It may be the array index out of the declared range

When Local fault happens, the project is still running, the 1ISaGRAF project can use

R_MB_ADR( 1, 9999) to get controller_state
R_MB_ADR(1, 9998) to get fault_type.

To clear the value in Network address 9999 & 9998, please use W_MB_ADR(1, 9999, 0) and
W_MB_ADR(1, 9998, 0). Please refer to below example.

Example:

(* When controller "Local Fault" happens, the ISSGRAF program can detect it and then program can do
the right action *)

(* is_fault & fault_type are declared as internal integer *)
(* tmp is declared as internal boolean *)
(* PC / HMI can request controller fault state & type by Modbus protocol at N0.=9999 & 9998 *)

(* to get controller state *)
is_fault := R_MB_ADR(1, 9999) ; (* 0: Ok, 1: controller fault happens *)

(* To get controller fault type *)
fault_type := R_MB_ADR(1, 9998) ;

if is_fault=1 then

(* Do action here when "Local Fault" happens *)

* .. *)

(* Only for Wincon-8x37: Stop program running & reset all output in slot 1 to 7 *)
(* tmp :=Stop_APL(); *)

(* To clear the value in Network address 9999 & 9998 when Local fault happens *)
tmp := W_MB_ADR(1, 9999, 0) ;
tmp := W_MB_ADR(1, 9998, 0) ;

end_if ;
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Chapter 11. 1SaGRAF Programming Examples

When you receive the I-8xx7, IPAC-8447/8847, 1-7188EG/XG, uPAC-7186EG & W-8xx7 controller
system, ICP DAS has created a number of ISaGRAF programming examples for them. These example
programs are useful for understanding how to program the controller system with the ISaGRAF
Workbench software program.

Users may refer to section 11.3 for the description of some demo examples.

11.1: Installing The ISaGRAF Programming Examples

The 1ISaGRAF programming examples are installed on the same CD-ROM which the “ICP DAS Utilities
For 1ISaGRAF” resides. The CD-ROM is delivered with the product. You will find the programming
example files in the below sub-directory in the CD-ROM.

I-8xx7/IPAC-8447/8847: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\
I-7188EG/UPAC-7186EG: I-8000 CD-ROM: \napdos\isagraf\7188eg\demo\
I-7188XG: 1-8000 CD-ROM: \napdos\isagraf\7188xg\demo\
W-8xXT: Wincon CD-ROM: \napdos\isagraf\wincon\demo\

Or you may download them from below web site:

I-8Bxx7/iPAC-8447/8847 : ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/
I-7188EG/XG/UPAC-7186EG: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/
W-8XXT: ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/

When you install the ISaGRAF example for the controller system it is recommended that you create an
"ISaGRAF Project Group" to install the demo program files into.
L} ISaGRAF - Project Management ; ;[glﬂ
File Edit Project Tools Options  Help

|Dm|ﬁﬁ|ﬁﬂ-%|?ﬁ53mples |‘Q

bottlef Flaw Chart: Simulation of botf - BT ﬂ

demo demo with Guick LD programming
rfa ray demonstatres array management functions
Project groups x|

Default cizawin apl Select I
Samples  oizawindamp

Mew group
Cloze

x|
S| Enter hame
Mame: ‘ for demo ==
Location: |C:MSAWIN project group Cancel |
Sub-dir_: |Demu | Browse |
Path: c:\izawinl\Demo
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To install the demo programs into the project you have created, open the "ISaGRAF Project
Management™ window to select "Tools" from the menu bar, then select the "Archive™ option and then

click on "Projects".
E.;'EISaGRAF - Project Management
File Edit Project | Tools Ophions  Help

e T
Libraries Common dat

r.
demo Import IL program  porammming =l

b =181 ]

bottlef

rfarray demonziatres arfay management functions

rfhars demonstrates graphic bra araphs

rfhool demonatrates SFC boolean actions :l
Reference :Rf Tmr FB |
Author : CJ international [
Date of creation : 9/2/94 B

When you click on the "Projects™ selection the "Archive Projects” window will open. Click on the
"Browse" button to select the drive and the sub-directory where the demo files are located (For example:
Napdos\ISaGRAF\8000\Demo\ on the CD-ROM) .

orchive-projects x
Workbench Archive
Backup |
Hestore |
Close |
__Ii Help
File narne: Folders: oK
Ibac:kup coh. Adeskbophi-Bxx? 1 vdemo -k
p——— Cancel | [ Compress
;I b :I —
(= DOCUME™ [change to -
= ScoTT drive that &[}l
[~ DESKTOP
Select the 3
Isagxx7'Demao

sub-directory

| = (=- =

To install all of the Demo files, click on the "demo_01" file, then press and hold down the "Shift" key,
continue to hold down the "Shift" key and use your mouse to scroll down to last file in the "Archive"

window. Click on the last file name from the demo file location and that will select the entire group of
demo files. Lastly, click on the "Restore" button in the "Archive Projects” window and all of the demo

files will be installed into the sub-directory you have created.
X

Workbench Archive
creation

Backup |
Restore [: |
Close |
Help |

I” Compress

Keoa

CADOCUME™IASCOT TADESKTOPA-82X71 Browse |
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11.2: 1SaGRAF Demo Example Files

Visual Basic example program: (Please refer to their respective “Read.txt” file before using them)

1-8000 CD-ROM:\napdos\isagraf\vb_demo\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb demo

Demo_1 PC Read / Write data in the 1-8437/8837 by Modbus TCP/IP 1-8437/8837
1-8054
Demo_2 PC use Modem + phone line to link to remote 1-8437/8837 1-84x7/88x7
(please refer Chapter 13) 1-87064
Modem
Phone line

Demo_3 PC run “VB.net 2005” or “VB 6.0” program to Read / Write data
in 1-8437/8837, 1-7188EG or W-8xx7 by Modbus TCP/IP
protocol. Please refer to http://www.icpdas.com/fag/isagraf.htm
051 & 052

Demo_4 PC run “VB 6.0” program to Read / Write data in “1-8437/8837, | i-7018z
I-7188EG or W-8xx7” + 1-7018Z by Modbus TCP/IP protocol to
display temperature information. Please refer Chapter 11.3.9
Demo_6 PC run “VB 6.0” program to link to (1-8437-80 / 8837-80) + Slot2: 1-8024
1-8024 & 1-8017H by Modbus TCP/IP. Slot3: 1-8017H
Please refer Chapter 11.3.7

Demo_7 This demo shows how to use one PC/Server to receive string
coming from i-7188EG or i-8x37 or Wincon-8xx7 via UDP
protocol. Please refer to www.icpdas.com > FAQ > Software >
ISaGRAF > 065

Demo_8 This demo shows how to use one PC/Server to synchronize the
date and time of many i-7188EG or i-8x37 or Wincon-8xx7 via
UDP protocol. Please refer to www.icpdas.com > FAQ >
Software > ISaGRAF > 070

W-8xx7 CD-ROM:\napdos\isagraf\wincon\vb6_demo_pc\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/wincon/vb6 _demo pc
W-8xx7 CD-ROM:\napdos\isagraf\wincon\vb.net_2005_demo_pc\
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/wincon/vb.net 2005 demo_pc

Demo_3 PC run “VB.net 2005” or “VB 6.0” program to Read / Write data
in 1-8437/8837, 1-7188EG or W-8xx7 by Modbus TCP/IP
protocol. Please refer to http://www.icpdas.com/fag/isagraf.htm
FAQ-051 and 052

Demo 5 PC run “VB 6.0” program to link to W-8xx7 + 1-8024 & 1-8017H | Slot2: 1-8024
by Modbus TCP/IP. Please refer Chapter 11.3.10 Slot3: 1-8017H
Demo_9 This demo shows how to use one PC/Server to synchronize the
date and time of many Wincon-8xx7 via UDP protocol and
monitoring their communication state. The W-8xx7 will send an
email with one attached data file at specified time.Please refer to
www.icpdas.com > FAQ > Software > ISaGRAF > 071
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb_demo
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/wincon/vb6_demo_pc
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/wincon/vb.net_2005_demo_pc
http://www.icpdas.com/faq/isagraf.htm
http://www.icpdas.com/

I-7188EG/XG example program:
1-8000 CD-ROM: \napdos\isagraf\7188eg\demo ﬁ&
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/

Project Description 1/0 board used
name
Demo_01 Receive data and send to Com2 and Com3 X503/4/5/6
Demo_02 Send one string to COM5 and COM6 in X503 board X503
Demo_03 Receive message and then send to Com6 or Com7 (using | X503
“Comary_r” and “Comary w”)
Demo_04 Linking remote 1-7000 and using X107 board Bus7000b
X107
Demo_05 Timer control, TP, TON, TOF X304
Demo_06 Display a value to S-MMI by “VAL10LED” X304
Demo_07 Using X107 and remote 1-7060D Relay 1/0 Bus7000b
X107
Demo_08 Receive message and then send to COM3 in X507/8/9 and | X507 _8 9
control Diital Output .
Demo_09 Using S-MMI and Timer control command “tStart” ,
“tStop” and Reset to 0
Demo 10 Using S-MMI X107
Demo_11 Linking other Modbus RTU device mbus
Demo_12 Training box demo 1 Bus7000b
Demo_13 Trainning box demo 2 Bus7000b
Demo_18 PID control by “PID_AL”. This program can not simulate
in PC, please download to controller.
Demo_21 Write one string to Com3 and Com4 XDbi8 (set as virtual)
X50x
Demo 22 Receive message and send to Com3 and Com4 X50x
Demo_23 Receive command from PC and return a Integer value. X50x
Comary R, Comary W
Demo_35a Time synchronization by using Fbus between two or more | Fbus_m
controllers. “Demo_35A” should be used with
“Demo_35B” demo
If the time is modified in 35A, the time in controller running
35B will be automatically modified
(User can modify the program to use Ebus)
Demo_35b Time synchronization by using Fbus between two or more | Fbus_s
controllers.
Demo_36 Get driver version of the 1-8xx7, 7188EG/XG
Demo_41 Record alarm (text) in X607/X608, then PC can download | X607_608
this record by "ICPDAS UDloader" Xbi8 (virtual D/I)
Xbo8 (virtual D/O)
Demo_43 SMS demo, Please modify to your own phone number in the | SMS
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo01.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo02.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo03.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo04.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo05.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo06.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo07.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo08.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo09.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo10.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo11.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo12.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo13.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo18.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo21.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo22.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo23.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo35a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo35b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_36.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo41.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo43.pia

Project Description 1/0 board used
name
ISaGRAF dictionary window
Demo_43a Same as Demo_43 but sending SMS to two cell. phone SMS
Demo_44 PC download data to X607/X608 X607_608
Xbo8 (virtual D/O)
Demo 50 PWM 1/0 demo. (Pulse Width Modulation) X107
Demo _51a Redundancy: 1-7188EG redundant Master (refer to Section | Bus7000b
6.4) Ebus m
Demo_51b Redundancy: 1-7188EG redundant slave (refer to Section Bus7000b
6.4) Ebus s
Demo_61 D/I counters using DI_CNT, 1-7188EG/XG + X107, X107
Do something when D/I signal happens
Demo_70 Send message to COM2 or COM3 when Alarm 1 to 8
happens
Demo_72 Controller link one RS-485 remote i-7018z, and also PC can | i-7018z
run “VB 6.0” program to become an HMI screen. (please
refer to Chapter 11.3.9)
Demo_74 7188EG: Auto-report data to PC via UDP. i-7018z
Please refer to www.icpdas.com > FAQ > Software >
ISaGRAF > 065

NOTE:

Demo_18 uses PID_AL which is provided by CJ International for evaluation. Please refer to
“CD\Napdos\isagraf\8000\english_manu\ PID_AL.ComplexPIDalgorithm implementation.htm”.
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_43a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo44.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo50.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_51a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_51b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo61.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/7188eg/demo/demo_70.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_72.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_74.pia
http://www.icpdas.com/

1-8417/8817/8437/8837 example program:

1-8000 CD-ROM: \napdos\isagraf\8000\demo or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

Project Description 1/0 board
name used
Demo 01 Timer control, TP, TON, TOF Push4Key,
Show3Led
Demo_0la | To do something at some second later when an event happens Push4Key,
Show3Led
Demo_02 Start, Stop and Reset a Timer Timer, tStart, tStop Push4Key,
Show3Led
Demo_03 Read / Write Date & Time NONE
SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIME_W
To output at a time interval. Like, Moday, 09:00 ~ 18:00, Sunday,
10:00 ~ ...
Demo 04 Calculate empy cycle time NONE
Demo_05 Blinking output, TP, Blink Push4Key,
Show3Led
Demo_06 Change output mode Push4Key,
Show3Led
Demo_07 Display a value to S-MMI, VAL10LED, tStart , tStop Push4Key,
Show3Led
Demo_08 Input a value fromS-MMI , INP10LED Push4Key,
Show3Led
Demo_09 +,-,%*,/ NONE
Demo_10 Display analog input value to S-MMI 1-87017,
1-87024,
Push4Key
Demo_1l1a | Fbus Master, NET ID =1 Fbus_m,
Push4Key,
Show3Led
Demo_11b | Fbus Slave, NET_ID =2 Fbus_s,
Push4Key
Demo_12 Using COM3 to receive data from PC Show3Led
Demo 13 Send data to Com3 every 3 seconds 1-87017
Demo 14 Convert I-7K & 1-87K protocol to Modbus protocol Bus7000b
Demo_15a | Link other Modbus device Mbus
Demo_15b | Simulate 1-8417 as a modbus device for Demo_15a to link to this | None
project
Demo_16 Send Modbus command to device once every second Push4Key,
Mbus
Demo_17 Read / Write EEPROM None
Demo_18 PID control by “PID_AL”. This program can not simulate in PC, None
please download to controller.
Demo 21 Send string to Com5 and Com6 Push4Key,
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_01a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_02.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_03.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_04.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_05.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_06.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_07.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_08.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_09.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_10.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_11b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_12.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_13.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_14.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_15b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_16.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_17.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_18.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_21.pia

Show3Led

Demo_22 Receive data from Com5 or Com6 (RS-232) and echo back
Show3Led
Demo_23 Receive user defined protocol from PC
Show3Led
Demo_27 Motion control: x axis, slot 0: i-8091, 1-8091
Slot1:i-8090, Napdos\ISaGRAF\8000\Driver\motion.pdf 1-8090
Show3Led
Demo 27a | To move some pulse at x-axis of i-8091 of slot 1 1-8091
Demo_28 Motion control: x , y axes, slot0: i-8091, slot1:i-8090, 1-8091
Napdos\ISaGRAF\8000\Driver\motion.pdf 1-8090
Show3Led
Demo_29 Store 1200 short integer values every 75 seconds and then send to PC | 1-87017
via COM3
Demo_30 Store 2880 short integer values every 18 seconds and then send to PC | 1-8017h
via COM3
Demo_33 Read / Write user defined protocol via COM3 Show3Led
Demo_35a | Time synchronization by using Fbus between two or more
controllers. “Demo_35A” should be used with “Demo_35B” demo | Fbus_m
If the time is modified in 35A, the time in controller running 35B will
be automatically modified
(User can modify the program to use Ebus)
Demo_35b | Time synchronization by using Fbus between two or more Fbus_s
controllers.
Demo_37 Spotlight demo (Simple HMI) . please refer to Chapter 14 Push4Key
Show3Led
Demo_38 I-8xx7 link MMICON , demo 1, please refer to Chapter 16
Demo 39 1-8xx7 link MMICON , demo 2, please refer to Chapter 16
Demo_40 Store 8 A/l (binary) to S256 per minute, then PC can load it by
"ICPDAS UDIloader"
Demo 41 Record Alarm (text) to S256/512 & PC can load it by "ICPDAS
UDloader"
Demo_42 Store 8 A/l (text) to S256 per min, then PC can load it by "ICPDAS
UDloader"
Demo_43 SMS demo, Please declare your own phone No. in the dictionay, SMS
message type
Demo 43a | Same as demo 43, but send to many cell. phones. SMS
Demo 44 Demo of PC to download data to the S256/512
Demo_46 Motion control: 1-8091
Pulse move at a specified speed 1-8090
NOTE:

Demo_18 uses PID_AL which is provided by CJ International for evaluation. Please refer to
“CD\Napdos\isagraf\8000\english_manu\ PID_AL.ComplexPIDalgorithm implementation.htm”.
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_22.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_23.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_27a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_28.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_29.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_30.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_33.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_35b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_37.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_38.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_39.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_40.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_41.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_42.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_43.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_43a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_44.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_46.pia

Project Description 1/0 board
name used
Demo_49a | 1-8437/8837 redundant Master (refer to Section 6.4) Bus7000b
(Wincon-8347/8747 is much better, Wdemo 18, Chapter 20) Ebus m
Demo_49b | 1-8437/8837 redundant slave (refer to Section 6.4) Bus7000b
(Wincon-8347/8747 is much better, Wdemo 18, Chapter 20) Ebus s
Demo 50 PWM 1/0O , please refer to Chapter 3.7 1-8055
Demo_52 Get counter value in I-8K D/l board. Refer to Chapter 3.8 1-8051
(Counter value is retained) Push4Key
Demo 53 Get counter value in I-8K D/l board. Refer to Chapter 3.8 1-8051
(Counter value is not retained) 1-8056
Push4key
Demo 54a | Modbus Master demo (Master)
Demo 54b | For Demo 54a to link to this project (Slave)
Demo 55 PWM 1/0 demo 2. please refer to Chapter 3.7 1-8055
Demo 61 I-8K DI Counter demo, 8xx7 + 8051, Refer to Chapter 3.8 1-8051
Do something when D/l event happens
Demo 70 Send string to COM2 when alarm 1 to 8 happens, slot 1: i8077
Demo_71 record i-8017H ’s Ch.1 to Ch.4 voltage input in S-256 / 512 in i-8024
i-8437-80 or i-8837-80 ? The sampling time is one record every 0.05 | i-8017h
second. The record period is 1 to 10 minutes. Then PC can download
this record and display it as a trend curve diagram by M.S. Excel.
Please refer to Chapter 11.3.7
Demo_72 Controller link one RS-485 remote i-7018z, and also PC can run “VB | i-7018z
6.0” program to become an HMI screen. (please refer to Chapter
11.3.9)
Demo_73 COM3 demo to receive an integer value from remote RS-232 device.
Please refer to Chapter 24 and www.icpdas.com > FAQ > Software >
ISaGRAF > 066
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_49b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_50.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_52.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_53.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54a.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_54b.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_55.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_61.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_70.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_71.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_72.pia
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/demo_73.pia
http://www.icpdas.com/

W-8047/8347/8747 example program:

Wincon-8xx7 CD-ROM: \napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

Project Description 1/0O used
name
Wdemo_01 Read / Write REAL value (32-bit float format) from file
Please refer to Wdemo 50, 51, 54, 55, 56 about file operation.
Wdemo_02 Read / Write Integer value (32-bit signed integer) from file
Please refer to Wdemo 50, 51, 54, 55, 56 about file operation
Wdemo_03 Read / Write Date & Time
SYSDAT_R, SYSDAT_W, SYSTIM_R, SYSTIME_W
To output at a time interval. Like, Moday, 09:00 ~ 18:00, Sunday,
10:00 ~ ...
Wdemo 04 User defined Modbus protocol (No using "Mbus")
Wdemo_05 To do something at some sec later when an event happens 8055
Wdemo 06 Using Message Array, MsgAry r, MsgAry w
Wdemo 07 Convert float value to string, using real str & rea_str2
Wdemo_08 PID control by “PID_AL”. This program can not simulate in PC,
please download to controller.
Wdemo_09 Read / Write file
Please refer to Wdemo 50, 51, 54, 55, 56 about file operation.
Wdemo_10 Read / Write EEPROM
Wdemo_12 File path is in \CompactFlash\ . Record 3 REAL values in 3 different
files every 10 minutes. Save to another 3 file names every month.
Wdemo_13 record i-8081 ODM-2 's frequency into RAM Disk files every 5 i-8081 ODM2
seconds. When finished, copy this RAM disk file to \CompactFlash\ | i-8055
Wdemo_ 14 Using new retained variables, Retain_b, Retain_N, Retain_f, Retain_T
(refer to Chapter 10.1)
Wdemo_17 File path is \CompactFlash\ . Record 3 REAL values in a file every
minute. Save to another file name every day.
Wdemo_ 18 Redundant, Wincon+I-87K4+1-87055,
Master IP 10.0.0.103, Slave IP 10.0.0.105
Please refer to http://www.icpdas.com/fad/isagraf.ntm FAQ-036, 041
& Chapter 20
Wdemo_19 Send message to remote PC via UDP, Time_gap is 1 second i-8077
Refer to http://www.icpdas.com/fag/isagraf.ntm FAQ-029
Wdemo_19a | When Alarm happens and last for longer than 3 seconds, send message | i-8077
to remote PC via UDP. Time_gap is 0.25 7} (“wdemol19a” is better
than “wdemo19b™)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-029
Wdemo_20 Receive message from remote PC or remote device via UDP
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-029
Wdemo 21 using "com_MRTU" to disable/enable Modbus RTU slave port,
Wdemo 22 PWM 1/0 i-8055
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ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_01.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_02.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_03.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_04.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_05.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_06.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_07.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_08.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_09.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_10.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_12.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_13.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_14.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_17.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_18.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_19.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_19a.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_20.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_21.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_22.pia

Wdemo_23 Send Time String to COM2:RS232 every second by using
COMOPEN, COMSTR W
Wdemo_24 Send message to COM2 if Alarm 1 to 8 happens and last for longer 8077
than 3 seconds
Wdemo_25 Redundant, Wincon+I-87K4+1-87055 Plus Modbus devices
Please refer to http://www.icpdas.com/fag/isagraf.htm FAQ-036, 041
& Chapter 20
Wdemo_26 Motion control: i-8091
To move some pulse at x-axis of i-8091 of slot 1 in W-8337/8737
Wdemo_27 Motion control: x axis, slot 1: i-8091, slot 2: i-8090, i-8091
Napdos\IsaGRAF\8000\Driver\motion.pdf i-8090
Wdemo_28 Motion control: x, y axes, slotl: i-8091, slot2: i-8090, i-8091
Napdos\ISaGRAF\8000\Driver\motion.pdf i-8090
Wdemo_29 Motion control: move to absolute position, i-8091
slot 1 :i-8091, slot 2: i-8090 i-8090
Wdemo_30 Wincon link two 1-8KE4/8-MTCP Ethernet 1/0
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-042
Wdemo_31 Wincon link one 1-8KE4/8-MTCP Ethernet 1/0.
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-042
Wdemo_32 Setup Wincon as a TCP/IP Client, then link to another TCP/IP Server | i-8077
to send message.
Please refer to http://www.icpdas.com/fag/isagraf.ntm FAQO043
Wdemo_33 Same as “wdemo_32”, but send message only when event happens and | i-8077
last for longer than 3 seconds Please refer to
http://www.icpdas.com/fag/isagraf.htm FAQ043
Wdemo_35 Wincon link EKAN Modview LED . Refer to Chapter 8.6 or
http://www.icpdas.com/fag/isagraf.htm FAQ-045
Wdemo 36 Read REAL data from Modbus RTU device (refer to Chapter 8)
Wdemo 37 Write REAL data to Modbus RTU device (refer to Chapter 8)
Wdemo_38 | Write 16 bits to device by using Modbus Master function call 6.
(refer to Chapter 8)
Wdemo 39 Using FRNET Fast D/I/O i-8172
Wdemo_41 Link M-7000 1/0. M7053D + M7045D (D/I & D/O)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_42 Link M-7000 1/0. M7053D to get D/l Counter value
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_43 Link M-7000 1/0. M7017R + M7024 (A/l & A/O)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_44 Link M-7000 1/0. M7017RC (curent input +/- 20 mA , 4 to 20mA)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_45 Link M-7000 1/0. M7019R (Thermo-Couple)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_46 Link M-7000 1/0. M7080 (High speed Counter)
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-050
Wdemo_48 PC run VB.net 2005 or VB 6.0 program to link to controllers by
Modbus TCP/IP protocol
Refer to http://www.icpdas.com/fag/isagraf.htm FAQ-051 & 052
Wdemo 50 Non-linear conversion. like give P to find V (P, V relation listed in a
User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 11-10



ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_23.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_24.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_25.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_26.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_27.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_28.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_29.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_30.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_31.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_32.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_33.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_35.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_36.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_37.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_38.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_39.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_41.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_42.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_43.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_44.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_45.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_46.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_48.pia
http://www.icpdas.com/faq/isagraf.htm
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_50.pia

file). Please refer to Chapter 10.5

Wdemo 51

Read 10 REAL value from a file,10 rows,each row has 1 REAL value,
use str_real

Wdemo 52

Using “Msg_F” to extract some REAL values from a string
Controllers support “Msg_F” & “Msg_N” since below driver
I-8xx7: 3.19 , i-7188EG: 2.17 , i-7188XG: 2.15 W-8xx7 : 3.36

Wdemo 53

Using “Msg_N” to extract some Integer values from a string
Controllers support “Msg_F” & “Msg_N” since below driver
i-8xx7:3.19 , i-7188EG: 2.17 , i-7188XG: 2.15 W-8xx7 : 3.36

Wdemo 54

Read 20 REAL values from a file,4 rows,each row has 5 REAL
values,uses “MSG_F”

Controllers support “Msg_F” & “Msg_N” since below driver
i-8xx7: 3.19 , i-7188EG: 2.17 , i-7188XG: 2.15 W-8xx7 : 3.36

Wdemo 55

Read 20 Integers from a file,2 rows, each row has 10 Integers,uses
“MSG_N”

Controllers support “Msg_F” & “Msg_N” since below driver
i-8xx7:3.19 , i-7188EG: 2.17 , i-7188XG: 2.15 W-8xx7 : 3.36

Wdemo 56

Retain 17 REAL values in afile, 2 rows, Each row has 10 REAL value.
Wincon will read these retained values when it is Power Up. Then if
any value is modified, all value will be retained once in a file. (using
new retained functions in the S-256/512 is much better, please refer to
section 10.1)

Wdmo 56e

Retain more than 255 REAL, 255 Bolean, 255 Integers in two files in
the CompactFlash cards. (using new retained functions in the
S-256/512 is much better, please refer to section 10.1)

Wdemo 57

Redundancy system of two Wincon-8347 plus Ethernet 1/0

Wdemo 60

Wincon-8347/8747 TCP/IP client demo

1-87018z

Wdemo 61

iI8xx7, W8xx7: Auto-report data to PC via UDP. Please refer to
www.icpdas.com > FAQ > Software > ISaGRAF > 065

i-7018z

Wdemo 63

For W-8xx7 only. Send email to one receiver with one attached file.
(Please refer to Chapter 12 & www.icpdas.com > FAQ > Software >
ISaGRAF > 067)

Wdmo 64a

station 1001 , Time synchronization of many controllers via Ethernet.
Please refer to www.icpdas.com > FAQ > Software > ISaGRAF > 070

Wdmo 64b

station 1002 , Time synchronization of many controllers via Ethernet.
Please refer to www.icpdas.com > FAQ > Software > ISaGRAF > 070

Wdmo 65a

W-8xx7: Record temperature per minute to a file. Then send it by
email per day. Please refer to www.icpdas.com > FAQ > Software >
1ISaGRAF > 071

1-87018z

Wdmo 65b

W-8xx7: Same as wdmo_65a but add time synchronization and state
report to PC

i-87018z

Wdemo 66

Record 1 to 4-Ch. i8017H voltage pe 20ms, then send this record file
by Email. Please refer to www.icpdas.com > FAQ > Software >
ISaGRAF > 072

i-8024
1-8017H

Wdemo 70

FRNET in W8xx7 or iPAC-8447. slot1:i-8172, port 0,
FR-2057(Adr=4) , FR-2053(Adr=8) . Please refer to Chapter 23

1-8172
FR-2053T
FR-2057T
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ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_51.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_52.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_53.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_54.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_55.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_56.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_56e.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_57.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_60.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_61.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_63.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_64a.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_64b.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_65a.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdmo_65b.pia
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_66.pia
http://www.icpdas.com/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/wdemo_70.pia

VB.NET 2003 example program: Running with ISaGRAF program in the same Wincon

Wincon-8xx7 CD-ROM: \napdos\ISaGRAF\Wincon\VB.NET_Demo\” or
(Please copy related “Demo_xx” folder to the hard drive in your PC and remember to

clear the “read-only” attribution)

ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/vb.net demo/

Project Description 1/0 board used
name
vbdmo_01 | VB.net demo 01: Digital output module (slot 1: 8077) i-8077
vbdmo_02 | VB.net demo 02: Change output mode (slot 1: 8077) i-8077
vbdmo_03 | VB.net demo 03: DIO demo (slot 1: 8077) i-8077
vbdmo_05 | VB.net demo 05: Analog output (slot 2: 87024) i-87024
vbdmo_06 | VB.net demo 06: Analog I/O (slot 2: 87024 , 3: 8017H) | i-87024
i-8017H

vbdmo_07 | VB.net demo 07: R/W long , float & Timer (No 10

board)
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ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/vb.net_demo/

Wincon Web HMI example program :

Web page source file :
Wincon-8xx7 CD-ROM: \napdos\isagraf\wincon\WebHMI_Demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/

Related ISaGRAF program:
Wincon-8xx7 CD-ROM: \napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/

Project name

Description

1/0 board used

sample  |An empty Web HMI demo example

examplel |Example used in Chapter 4 of W-8xx7 “Getting slot 1: 1-8077
Started Manual”

whmi_ 01 |Display controller's date & time (No /O board)

whmi_02 |DI & DO demo (slot 1: 1-8077) slot 1: 1-8077

whmi 03 |R/W Long, float & Timer value (No 1/0 board)

whmi_04 |R/W controller's String (No 1/0 board)

whmi_05 [Multi-Pages demo (slot 1: 1-8077), Menu is on the [slot 1: 1-8077
Left

whmi_05a |Multi-Pages demo (slot 1: 1-8077), Menu is on the |slot 1: 1-8077
Top

whmi_06 [AIO demo (slot 2: 1-87024, 3:8017H), scaling isin  |slot 2: 1-87024
ISaGRAF slot 3: 1-8017H

whmi_07 |AIO demo (slot 2: 1-87024, 3:8017H), , scaling is in slot 2: 1-87024
PC slot 3: 1-8017H

whmi_08 |Download controller's file to PC (slot 1: 1-8077) slot 1: 1-8077

whmi_09 |pop up an alarm window on PC (slot 1: 1-8077) slot 1: 1-8077

whmi_11 |trend curve demo 1-87024 , 1-8017H

whmi_12 (Wincon record voltage input of i-8017H in file of Slot2:1-8024
“\Web_Datal\curvel.js” in the RAM Disk (Max. Slot3:1-8017H
recording speed is 20Hz), Then PC can download this|i-8024’s voltage output Ch.1 to 4
record file and display as a Trend Curve diagram by |wired to i-8017H’s Ch.1 to 4.
M.S. Excel

whmi_13 [Wincon record voltage input of i-8017H in a Slot2:1-8024
user-allocated RAM memory (Max. recording speed |Slot3:1-8017H

is 100Hz), Then PC can download this record file and
display as a Trend Curve diagram by M.S. Excel

i-8024’s voltage output Ch.1 to 4
wired t0 i-8017H’s Ch.1 to 4.
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ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/webhmi_demo/
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/

11.3: Description Of Some Demo Examples

11.3.0 Demo_01A & Demo_03: Do something at specific time
Demo_01A: Do something at some seconds later when an event happens.

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_01a.pia”
Variables :

Name Type Attribute |Description
K1 Boolean (Input push K1 to start running motor

(pushbutton 1 on the 1-8xx7)
Motor Boolean |Output  |True means to run motor, False means to stop motor
Gate Boolean |Output  |True means to open gate, False means to close gate
M1 Boolean |Internal |event generated at 5 sec later when K1 is pushed
M2 Boolean |Internal |event generated at 15 sec later when K1 is pushed
M3 Boolean |Internal |event generated at 18 sec later when K1 is pushed
T1 Timer Internal |Time past

* Push K1 to starting running motar *)
k1 motor
I 1=} =0

(* To generate M1 pulse at 5 sec later when K1 is pushed )
motor TP h 1
I | | Il ] e

T#as—EPT ETH

(* To generate M2 pulse at 15 sec laterwhen K1 is pushed *)
rotar TP 2

I 1 | I Q Thf

T#15s—ET ETH

(* To generate M3 pulse at 18 sec laterwhen K1 is pushed *)

rotar TP 3
I 1 | I Q Z |
T#18:—-PT ETHT1
* Open gate when M1 pulse happens
h1 gate
I 1=t = i

* Close gate when M2 pulse happens )
2 gate
I 1=} T

(* Stop motorwhen M3 pulse happens )
3 motor
I 1=} TR
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Demo_03: Do something at specific weekday & some time interval

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_03.pia”

Variables :
Name Type Attribute |Description
Year Integer Internal |System year, 2001 ~
Month Integer Internal |System Month, 1 ~ 12
Day Integer Internal |System date, 1 ~ 31
Wday Integer Internal |System Wday, 1:Monday ~ 6:Saturday, 7:Sunday
Hour Integer Internal |System hour, 0 ~ 23
Minute Integer Internal |System minute, 0 ~ 59
Second Integer Internal |System second, 0 ~ 59
YY Integer Internal |New system year to set
MM Integer Internal |New system month to set
DD Integer Internal |New system date to set
HH Integer Internal |New system hour to set
Mn Integer Internal  |New system minute to set
Sec Integer Internal |New system second to set
Act Boolean |Internal |Trigger to set new date
Actl Boolean |Internal |Trigger to set new time
OK1 Boolean |Internal |Read back of “SYSDAT W~
OK2 Boolean |Internal |Read back of “SYSTIM_W”
L1~L3 Boolean |Internal |Simulate Boolean Output 1 to 3
Time_val |Integer Internal |unitis sec, =3600 x hour + 60 X minute + sec, every day =
0~86399

Operation action:

1. Monday ~ Saturday, L1 ~ L3, 09:00:00 ~ 18:00:00 ON

2. Sunday, L1, 13:00:00 ~ 20:00:00 ON

3. Other time, L1 ~ L3 are all OFF
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Ladder program : get_time

* set systemn date when ACT tising fram FALSE to TRLIE *)
ACT SYSDAT_W

Ok

L 1 L |N g

Y

Pt hud—{ hethod _

Do

* set system time when ACTT rising from FALSE to TRUE ™)

ACTI S STIM_ Wy
1| IM Q

HH—{HH_
=

SECHZS

Ok2

* get system date ®

SYSDAT_R

I en Eno
Y _Year
ki hionth
DD_Day

Wity WDay

* get system time *)

SYSTIM_R

I En ENO
HH_|Huour

mihd_ dinute

85 FSecand

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

ICP DAS

11-16



ST program : control

time_val := 3600 * hour + 60 * minute + second ; (* calculate time in sec. *)

(* set as False at the beginning of this ST program¥*)

L1 := False;
L2 := False;
L3 := False;

(* Monday ~ Saturday, L1 ~ L3, 09:00:00 ~ 18:00:00 ON *)
IF (Wday >=1) AND (Wday <= 6) THEN
IF (time_val >=32400) AND (time_val <= 64800) THEN

L1 := True;
L2 := True;
L3 := True;
END_IF;
END IF;

(* Sunday, L1, 13:00:00 ~ 20:00:00 ON *)
IF (Wday = 7) THEN
IF (time_val >= 46800) AND (time_val <=72000) THEN
L1 := True;
END_IF ;
END_IF;
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11.3.1 Demo_02 : Start, Stop And Reset Timer

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_02.pia”

Project architecture:

== [RaRAF - DEMO 02 - Programs

File Make Project Tool: Debug

B HSE OB ®Xie Mt 22 %

Dptonz  Help

Begin: @m

get rizing pulze of K1, K2 & K3 to M1, M2 & M3
demo TSTART, TSTOP

|Elegin: prgl  (Ladder Diagram)

Variables :
Name Type Attribute |Description
M1 Boolean |Internal |Indicate a rising pulse of K1
M2 Boolean |Internal |Indicate a rising pulse of K2
M3 Boolean |Internal |Indicate a rising pulse of K3
K1 Boolean |Input Pushbutton 1
K2 Boolean |Input Pushbutton 2
K3 Boolean |Input Pushbutton 3
L1 Boolean |Output  |Output 1
L2 Boolean |Output |Output 2
L3 Boolean |Output  |Output 3
T1 Timer Internal |Operation timer, initial value is set at ""T#0s"
LD program “prgl” :
K1 M1
' o i ' Get rising pulse of K1, K2, K3 and
, b e | «— | saveto M1, M2, & M3
K3 M3
I 1 | o |
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ST program “demo” :

(* Start timer *)
IF M1 THEN _ — :

TSTART(TL) ; «——— “TSTART” will start ticking the “T1” timer
END_IF;

(* Stop timer *)
”_:I_Sl\_l/l_éF—,I;.?lE)N «———1 “TSOP” will stop ticking “T1” timer
END_IF;

(* Reset timer *)
IF M3 THEN -

T1:=TH#H0S; —m Reset “T1” timer to O sec.
END_IF;

(* Output L1 ~ L3 *)

L1:=(T1>T#2s) AND (T1<T#15s); * “L1” will be TRUE between 2 and

L2:=L1; 15 sec of the value of “T1”
L3:=L1;
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11.3.2 Demo_17 : R/W Integer Value From/To The EEPROM

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_17.pia”

Project architecture:

=2 [RaRAF - DEMO 17 - Programs

File Make Project Toole Debng
B HSE DED ¥ X mp R2s|

Begin:

Cptione  Help

Do zome init, must be in the upper position
Save save datas to EEPROM

Endt: end_init end of first scan, set INT=FALSE. this program must

|Elegin: st int (Structured Text)

Variables: (Please refer to Chapter 2.6 for more information about Variable Array)

Name Type Attribute [Description

V[0..7] Integer Internal Variable Array, Dim is 8
If modifying the value of V[0..7], the new value will be
stored to the EEPROM

Old_VI[0..7] |Integer Internal  |Variable Array, Dim is 8
Old value of V[0..7]

TEMP Boolean |Internal Internal use

i Integer Internal Index of “for” loops

INIT Boolean |Internal If controller is just powered up, initial value is TRUE

ST program “st_init” :

End_for ;

end_if ;

if INIT =TRUE then (* Firstscan cycle *)

VI[ii] :=eep_n_r(ii+l) ;

old_VJ[ii] := VJii] :

(* remove protection of EEPROM ¥*)
TEMP := eep_en();

*—— | Remove the protection of EEPROM, so that it

(* Read 8 integers from EEPROM *) Read long integers stored at the
(* save them to Old_V[0..7] , V[0..7] *) position from 1 to 8 of the eeprom at
for ii := 0 to 7 do

/ — the first scan cycle.

can be written later.
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ST program “save” :

(* save VI[0..7] to EEPROM if it is modified *)
(* You will find write to EEPROM take lots of time, about 23ms for each eep_n_w *)
for ii ;== 0 to 7 do

The value will be saved to eeprom only when
IF VJii] <> Old_VIJii] THEN «— | the current value is changed.

TEMP := eep_n w(ii+l , VJii]) ;

Old_V[ii] := VIii] ;
END_IF ; T 1hen update Old value to the
new value.
End_for ;

ST program “end_init” :

Set “INIT” to False, so that “INIT”
is only TRUE at the first scan cycle
since it is declared with the initial
value - TRUE.

INIT := FALSE;
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11.3.3 Demo_29: Store 1200 Short Int Every 75 sec & Send To PC Via Com3

This demo program is to save the 8 analog input value (8 samples) of the 1-87017 to the short-integer
array every 500ms. Then when the number of samples reach 1200, these samples will be divided in 10
frames, each frame contain 120 samples, and sent to one PC via COM3 (RS232/RS485).

Location: 1-8000 CD-ROM: \napdos\isagraf\8000\demo\ “demo_29.pia”

Project architecture:

=2 [RaGRAF - DEMO_29 - Programs

File Make Project Tools Debug Ophtions Help
B HSHE LDEMD ® Xis Mt 2325

Begin: st_init Do some init, must be inthe upper position
[FH Pulse generste pulse each 500 ms, must be inthe 2nd postion
Sampling Sampling data for each M pulse, , must be in the 3rd positic
Enc: SendCom Send frame to PCin 10 frames in 5 sec.
= PANIINE 2 of first scan, set INT=FALSE. this program must be &t th

|End: end_int (Structured Text)

Variables :
Name Type Attribute |Description
M Boolean |Internal |pulse to store a sample
M1 Boolean |Internal |pulse to send frame
M2 Boolean |Internal |To generate M1 pulse
INIT Boolean |Internal |If controller is just powered up, initial value is TRUE
TMP Boolean |Internal |For temporal use
Al Integer Input Connect to Ch. 1 of 1-87017
A2 Integer Input Connect to Ch. 2 of 1-87017
A3 Integer Input Connect to Ch. 3 of 1-87017
A4 Integer Input Connect to Ch. 4 of 1-87017
A5 Integer Input Connect to Ch. 5 of 1-87017
A6 Integer Input Connect to Ch. 6 of 1-87017
A7 Integer Input Connect to Ch. 7 of 1-87017
A8 Integer Input Connect to Ch. 8 of 1-87017
count Integer Internal |No. of sample(1~1200) that is processing, init value=1
position Integer Internal |position in current short integer array, 1 ~ 256
No Integer Internal |current short integer array No. which is processing
Frame_No |Integer Internal |only=0~10
TMP_VAL |Integer Internal |For temporal use
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ST program “st_init” :

end_if;

COUNT :=1; (*initcounttol *)
FRAME_NO :=0; (*initto0%*)

M2 := False; (* init M2 to false *)
TMP :=comopen(3,9600,8,0,1);

if INIT =TRUE then (* First scan cycle *)

Do some init at first scan cycle

N

Open Com3 as baud=9600, char. size=8,

no parity & stop bit=1

LD program “Pulse” :

BLIMI

2=

\

——RUN @

T#a00ms1CYCLE

the A/l sample value

Generate M pulse every 500
ms, M pulse is used to record

M2 BLIMK M1
— | RUM 0 oo
T#E00mMs1CYCLE — ]

1l | Generate M1 pulse every 500
ms when “M2” is set to
TRUE, M1 pulse is used to
send one frame to PC
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ST program “Sampling” :

This will make the following statement only be
processed when M pulse is generated

purs
if M =False then /
return ;

end_if ; /

No:= ((COUNT=1)/240) +1;

Get current array No. and the start
pos. of the array which the samples
will save to. Each array can store up
to 240 samples

Position := COUNT -240* (No-1);
(* Store 1-87017 : 8 A/l value to short integer array *)
TMP :=ary_w_w(No, position, A01) ;

TMP :=ary_w_w(No, position+1, A02) ;
TMP :=ary_w_w(No, position+2 , A03) ;

(* Please keep in mind, the max No of short int arry can be used is 12 *)

TMP :=ary_w_w(No, position+3, A04) ;
TMP :=ary_w_w(No, position+4 , A05) ;

Store 1-87017 : 8 A/l value to
short integer array

TMP :=ary_w_w(No, position+5, A06) ;

TMP :=ary_w_w(No, position+6 , AQ7) ;
TMP :=ary_w_w(No, position+7 , A08) ;

If number of stored samples reach 1200, send
to PC via Com3 in 10 frames

If (COUNT+7 >=1200) then
FRAME _NO:=1; (*set FRAME_NO=1%)

M1 :=True <

set M1=True to send first frame at
next ST program - "SendCom™

M2 :=True; <
COUNT :=1 - ‘(* reset COUNT to 1 *) set M2=True to generate M1 pulse at
else ’ previouse LD program - "Pulse”

COUNT := COUNTH+8 ; (* next sampling *)

end_if ; ‘\
If the number of stored samples hasn’t

reached 1200 yet, pulse “COUNT” by 8
for next sampling.
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ST program “SendCom” :
e ——

Return ;

<ﬂ M1 = False then
end_if;

This will make the following statement only be
processed when M1 pulse is generated

value

User defined frame format : Each contains 120 short integers

number of bytes 1 1 1 120x2 1

STX DLE FRAME_NO DATA ETX

0x2 0x10 1~10 ? 0x03

1: position :=1;
2: position :=121;
end_case ;

If ((FRAME_NO >=1) and (FRAME_NO <=10)) then Is between 1 and 10

case (FRAME_NO -

/ When “FRAME_NO”

No:= (FRAME_NO-1)/2+1; “—{ Get the short integer array No to process. Keep in

mind, each array strore up to 240 samples. (in other
2*(No-1)) of word -- 2 frames)

Y] Get starting position inside the array

Send one frame via Com3

J

TMP :=comwrite( 3

TMP = comwrite( 3, 16#2) ;  (* write one byte = STX to Com3 *)
TMP = comwrite( 3, 16#10) ;  (* write one byte = DLE to Com3 *)
TMP :=comwrite( 3, FRAME_NO) ; (* write frame No =1 ~ 10 to Com3 *)

(* write 120 short integers inside the array to Com3 *)
TMP :=comay_ww( 3, No, 120, position) ;

, 16#3) ;  (* write one byte = ETX to Com3 *)

M1 := False;

FRAME_NO :=0;
M2 := False ;
else

end_if;

500 ms later, send next frame. “M21” will be turned ON after 500
/

If (FRAME_NO = 10) then |

FRAME_NO := FRAME_NO + 1; (* for next cycle *)

ms later at LD program - "Pulse”

If all frames are sent, reset “FRAME_NO” to 0
, and set “M2” to FALSE to stop to generate “M1”

N

end_if;

If some frames have not been sent yet, plus “FRAME_NO” by 1 to
send next frame when next “M1” is generated
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ST program “end_init” :

«— Set “INIT” to False, S0 that “INIT”
is only TRUE at the first scan cycle
since it is declared with the initial
value - TRUE.

INIT := FALSE ;

How to test ?

Plug one 1-87017 in the slot O of the 1-8xx7 controller.

Download Demo_29 to the controller.

Prepare a RS232 cable to connect Com3 of the controller to Com1 of your PC.

There is one ultilty named “ComTest.exe” located in the ICP DAS’s CD-ROM. Copy it to your PC.
“\Napdos\ISaGRAF\some_utility\Comtest.exe” or you may obtain it from below site.

ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/some_utility/

Execute “ComTest” and select the parameter to “COM1” , “9600” , “No parity” , “1 stop bit” and then

click on “Open Com”.

Com Band Parity Stop Open Com [Fans Monior}

Jcom1 =] [es00 =]/ [Wopaity =] [istopbit =] Clase Com [ Gl

I Write I I Eetum
=
| - |

You will receive 10 frames coming from the target controller every 75 seconds.

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 11-26


ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/some_utility/

11.3.4 Demo_33 : R/W User Defined protocol Via Com3:RS232/RS485

This demo program can let 18417/ 8817/ 8437/ 8837 accept commands coming from PC via a RS232
cable. The command protocol format can be defined by the user. We use the below protocol format in
this example.

Command is case insensitive, that means M1 & m1 are same
Protocol Format:

PC req.

M1<CR> : Change to Mode 1

M2<CR> : Change to Mode 2

M3<CR> : Change to Mode 3

Txxxx<CR> : Change Period time to xxxx ms

for ex. T250<CR> will change period time to 250ms

Controller Ans.

OK<CR>

PC req.

M?<CR> : Request the current Mode
Controller Ans.

Mx<CR> : for ex. M1 means Mode 1

PC req.
T?<CR> : Request the current Period time
Controller Ans.
TxxxX<CR> : for ex. T1500 means Period time is 1500ms

Timeout:
a valid command should be completely sent in 5 sec.

Project architecture:

== [SaGRAF - DEMO_23 - Frograms
File Make FProject Tools Debug Ophons  Help
B HSX hEMD| =X mk| 225

Begin: st init do zome actions at first PLC 2can, this program must be st the most upper
R W COM rivComs
Sequential: E= out Cperation output

F= action1 action of Maode 1
F= action? action of Mode 2
F= action3 action of Mode 3
Enct: = IRNIINE cnd of first scan, set INT=FALSE. this program must be at the most lowe

End: end_int [(Structured Text)
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Variables :

Name Type Attribute |Description

L1 Boolean |Output |Outputl

L2 Boolean |Output  |Output 2

L3 Boolean |Output |Output 3

INIT Boolean |Internal |If controller is just powered up, initial value is TRUE
TMP Boolean |Internal |For temporal use

Mode Integer Internal |Operation Mode, range from 1 to 3

Step Integer Internal |Processing step

NUM Integer Internal |Received valid byte number

Num_com3 |Integer Internal |return value of Comary R

byt Integer Internal |Current operating byte

index Integer Internal |Index of byte array

CMD Integer Internal |command type, M, m, T, or t

TMP_val Integer Internal |for temporal use

ii Integer Internal |for temporal use

T1 Timer Internal |Period time, valid range is 50 ~ 9999 ms

tout Timer Internal |timer to measure timeout, tick when first valid byte recved

ST program “st_init” :

end_if;

If INIT=TRUE then
(* Init *)

Mode :=1;

STEP =0,

T1 := T#500ms ;
NUM :=0;

tout ;= T#0s ;

(* Open Coma3 as baud=9600, char. size=8, no parity & stop bit=1 *)
TMP :=comopen(3,9600,8,0,1);

Do some init at the first scan cycle
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ST program “R_W_COM” :

(* STEP: *)

(*  0:novalid data coming *)

(*  1:first valid byte received *)

(*  2:receive '?' command *)

(*  10: check if other byte is '0' ~'9' *)

(*  21:receive complete command *)

num_com3 :=0; (* resetto 0 *)
if ComReady(3) then <

test if data coming from Com3

num_com3 :=Comary R(3,1); <—
end_if ;

read all coming bytes to byte array 1

(* if data coming, process it *)
index :=1;
while num_com3>0 do <«— | Process all coming bytes

num_coma3 := num_com3-1 ;
byt :=array r(1,index); <«——— get current operating byte from array 1
index :=index + 1 ;

case STEP of
0:
Case byt of (* check 1st byte *)
16#4D, 16#6D, 16#54, 16#74 . (* 1st byte is valid, M, m, T, ort *)
STEP:=1; (*fornext STEP *)
NUM :=1; (* plus valid received byte number by 1 *)
TSTART (tout); (* start ticking tout *)
CMD :=byt; (* record command type *)
TMP := Array_w(2, NUM, byt) ; (* save 1st valid byte to byte array 2*)
end_case ;

STEP 0 : check if 1% byte valid or not

1 STEP 1 : check if 2nd byte valid or not

Case byt of (* check 2nd byte *)
16#3F :  (* 2nd byte is '?" *)
STEP:=2; (*for next STEP *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP := Array_w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
else
if (CMD =16#4D or CMD =16#6D) (* cmdis M, m *)
and (byt >= 16#31) and (byt <= 16#33) then (*'1'~'3'%*)
STEP :=10; (* for next step *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP := Array_w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
Elsif (CMD=16#54 or CMD=16#74) (*cmdisT,t*)
And (byt >=16#30) and (byt <=16#39) then (*'0'~'9"'*)
STEP :=10; (* for next step *)
NUM :=2;  (* plus valid received byte number by 1 *)
TMP := Array w(2, NUM, byt) ; (* save 2nd valid byte to byte array 2*)
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else
STEP :=0; (* not valid data, reset STEP to 0 *)
TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout™ *)
NUM :=0; (*reset NUM *)
end_if;
end_case ; STEP 2 : after receive 2™ byte = *?”,
check if 3" byte is <CR>

if byt =16#0D then (* check 3rd byte is <CR> or not *)
STEP :=21; (* complete command is received *)
(* send answer to Com3 *)

case CMD of : L pom
164D, 1646D: (*Morm*) ?e;ﬁf,'\fﬁ\)l’i,','dx 2/'1 Eofgfnand’
TMP := ComWrite(3, 16#4D) ; (* M %) ’
TMP := ComWrite(3, Mode+16#30) ;  (* Mode *)

2

TMP := ComWrite(3, 16#0D ) ; (" <CR>™) I Receive valid “T?” command,
16#54, 16#74: (*Tort™) reply “Txxxx”, X = ‘0" ~ °9’
TMP := ComWrite(3, 16#54) ; *T%) '
TMP := ComStr_w(3, MSG(ANA(T1))); (* Timer value *)
TMP := ComWrite(3, 16#0D ) ; (* <CR> *)
end_case ;
else

STEP :=0; (* not valid data, reset STEP to 0 *)

TSTOP(tout) ; (* stop ticking "tout” *)

tout := T#0s ; (* reset "tout™ *)

NUM :=0; (*reset NUM *)
end_if;

STEP 10 : check 3™ and other byte
when command is “Mx” or “Txxxx”

10 :
If (byt=16#0D) then (* received <CR> *)
STEP :=21; (* complete command is received *)

case CMD of Receive valid “Mx” command,

16#4D, 16#6D :  (* M orm *) chang Mode value and reply
Mode := Array_r(2, 2) - 16430 ; (* Change Mode *) | «qk» tg PC
(* send answer to Com3 *) <
TMP := ComStr_w(3, 'OK") ;
TMP := ComWrite(3, 16#0D ) ; (* <CR>¥*)

16#54, 16#74: (*Tort*) Receive valid “Txxx” command,
(* get Period *) / change T1 value and reply “OK” to
TMP_val :=0; PC

for ii:=1 to NUM-1 do
TMP_val := 10*TMP_val + (Array_r(2, 1+ii) - 16#30) ;

end_for ;

if (TMP_val >=50) and (TMP_val < 10000) then (* must be in 50 ~ 9999 ms *)
T1:=TMR(TMP_val) ; (* Change T1%*)
(* send answer to Com3 *)
TMP := ComStr_w(3, 'OK’) ;
TMP := ComWrite(3, 16#0D ) ; (* <CR>*)
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end_if;
end_case ;

/

Receive ‘0’ ~ “9’, command is not completely
received yet, process next byte

elsif (byt >=16#30) and (byt <= 16#39) then (*'0'~

STEP :=10; (* for next step *)
NUM := NUM+1 ;
TMP := Array_w(2, NUM, byt) ; (* save

if NUM >5 then
STEP:=0; (*reset STEP *)
TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout™ *)

NUM :=0; (*reset NUM *)
EXIT; (* exit while loop *)
end_if ;
else

9 %)

(* plus valid received byte number by 1 *)

other valid byte to byte array 2*)

(* command is too long, drop it *)

STEP :=0; (* not valid data, reset STEP to 0 *)

TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout" *)
NUM :=0; (*reset NUM *)

end_if ;
end_case ;
end_while ;
(* Check timeout *)
If tout > T#5s then (* if timeout *)
STEP:=0; (*reset STEP *)

TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout™ *)

NUM :=0; (*reset NUM *)
end_if ;
(* reset STEP to 0 *)

if STEP =21 then
TSTOP(tout) ; (* stop ticking "tout” *)
tout := T#0s ; (* reset "tout™ *)

NUM :=0; (*reset NUM *)
STEP :=0;
end_if ;

L

Check timeout, a valid complete
command should be received in 5
seconds

Valid command has been
processed, reset to STEP 0
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SFC program “Out” :

Each statement should end with a colon “;”

If Mode = 1, run child program “actionl1”
If Mode = 2, run child program “action2”
If Mode = 3, run child program “action3”

//

/

MWMODE =1 ; MODE =2 ; WMODE =3 ;
- T B B
2 | |actiont ; 2 | |action2 ; 4 | |action2
MWMODE <= 1 ; MODE <= 2 ; WMODE <= 3 ;
T B G
1 1 1
SFC child program “actionl1” :
Mode 1 { ® & ¢
— oo o)
L2 ; <
L [estTeTs L1, L2 & L3 set to the same value, True or
1 False, as SFC step 1
2 H
_ GT1.T > T1 means if the time has been stay in SFC
— esz T T step 1 larger than Timer variable “T1”
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SFC child program “action2” :

1 |H Mode 2
N E1.T=T1;
1
® O O
2 _I_."Z : gl
o @ O
I GE2T=T1; gl
i SION
3 _LS :
GEIT=T1;
—_—
.1
SFC child program “action3” :
Action(P) :
: pp— L1:=TRUE; L2:=FALSE;
T L1:= TRUE : < L3 := FALSE;
End_action ;
—_ GE1.T=T1;
1
2 |[actioncPy: Action(P) :
[ L1:= TRUE ; L1:=TRUE; L2:=TRUE;
GE2.T » T1; L3:= FALSE;
Rk End_action ;
3 | [Auetion(F) :
L1 TRUE Action(P) :
| [esaTeTr L1:=TRUE; L2:=TRUE;
& L3 := TRUE;
4 Action(F) : End_action ;
[l L1 = FALSE; l’\
—_ G54T > T1: Action(P) :
L1:=FALSE; L2:=FALSE;
L3 := FALSE;
! End_action :
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ST program “end_init” :

Set “INIT” to False, so that “INIT”
is only TRUE at the first scan cycle
since it is declared with the initial
value - TRUE.

INIT := FALSE ;

How to test ?

1. Download Demo_33 to the controller.
2. Prepare a RS232 cable to connect Com3 of the controller to Com1 of your PC.
3. There is one ultilty named “ComTest.exe” located in the ICP DAS’s CD-ROM. Copy it to your PC.
“\Napdos\ISaGRAF\some_utility\Comtest.exe” or you may obtain it from below site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/some_utility/
4. You may open a “Hyper Terminal” with Com1, 9600, N, 8, 1 and “No flow control” to type the
following command to test

M2<CR> : change to mode 2
T?<CR>  : request current period time
T200<CR> : change to 200ms
T1500<CR>: change to 1500ms
M?<CR> : request current mode

<CR> is the return char.

BEE REE BRD PO HED HE®

M2

| | |
SES 000044 |BbEE  OG0D8N1  [SCROLL [CAPS [NUN [ [FIED 7
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11.3.5 Send string to COM2 or COM3 when alarm 1 to 8 happens. (Access to
variables as array)

This demo program can be running in Wincon-8xx7/8xx6 or in 1-8xx7. Please init “PORT” as 2 if your
target is Wincon, while 3 for I-8xx7.

Variables : (Please refer to Chapter 2.6 for more informayion about Variable Array)

Name Type Attribute |Description

INIT Boolean |Internl Init as TRUE, True indicates first PLC scan cycle
TMP Boolean |Internal |Internal use

Tickl Boolean |Internal |pulse generated every 1 sec to counting time
IN[O..7] Boolean |Input Variable Array, Dim is 8

The input signal

OLD_IN[0..7] |Boolean |Internal |Variable Array, Dim is 8
The old value of IN[0..7]

ii Integer Internal |Index of “For” loops
Port Integer Internal |A COM PORT Number to open, init as 2 for Wincon
CNTIO..7] Integer Internal |Variable Array, Dimis 8
To count the elapsed seconds
Msgl Message |Internal |Message to send to COMZ2, init length as 128

Project architecture:

-=_[5aGRAF - WDEMO_24 - Programs - | Ellﬂ

File Make Project Tool: Debug Ophon: Help

D HBX DED FXis i 2Es
Begin: feed LD

|Elegin: ST1 (Structured Tesxd)

Operations:

1. If IN[0..7] rising from False to True and hold in True for at least 3 seconds, send one message =
‘Alarm N’ + <LF> <CR>to COM2. N=1,2, ... 8 depends on which Input is triggered. For ex, if IN[2] is
rising and hold in True longer than 3 seconds, send ‘Alarm 3’ + <LF> <CR> to COM2

2. If after INJ0..7] ‘s first alarm is sent and then continusly hold in True for 30 seconds, then send one

more messge after every 30 second past to COM2 until the state of IN[0..7] is falling to FALSE. The
string is for ex, ‘Alarm 3, 30 sec past I’
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This demo project is in W-8xx7’s CD-ROM:\napdos\isagraf\wincon\demo\ “wdemo_24" or
I-8xx7’s CD-ROM:\napdos\isagraf\8000\demo\ “demo_70”

How to test ?
1. Please download wdemo_24 to W-8xx7+ slot 1: 1-8077 (or demo_70 for 1-8xx7+slot 0: 1-8077)

2. Connect a RS232 cable between W-8xx7’s COM2 to your PC’s COM1

Wincon (COM2) PC (COML1)
2 RXD 2 RXD
3 TXD 3 TXD
5 GND 5 GND

Or if you are using 1-8xx7’s COM3 to your PC’s COM1

1-8xx7 (COM3) PC (COML1)
2 TXD 2 RXD
3 RXD 3 TXD
5 GND 5 GND

3. Open PC’s Hyper terminal at COM1 with 9600, 8 char. size, no parity, 1 stop bit and No flow control.
And then please switch 1-8077’s Inputl or 2 or ... from FALSE to TRUE and wait about three seconds. If
it works, there should be a message “Alarm ...” displayed.

And then please hold this input TRUE more than 30 seconds, there should be one another message
“Alarm ..., 30 sec past !” displayed.

S COM1_9600_8N1 - BB EaRiE -0l x|

BWERE &E wWH U0 @D HNEAW

Dlﬁ'l @l@ éééDl'@l

Does it display “Alarm ...” ? o

4| |
SERO00016  |BEEE [ EhigEl [SCROLL [CAFS [NUM [fF [FIER
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Program description:

LD1 program:

Generate a pulse True to “Tick1” every second.

BLIMK Tick1 /

RUM Q Ch

T s CYCLE

ST1 program:

(* only do it in 1st PLC scan *)
if INIT then
INIT := FALSE ; (* No more 1st PLC scan cycle *)
TMP := COMOPEN( PORT ,9600,8,0,1); (*openCOM2,9600,8,N,1%*)

(* init value of CNT[0..7] to -7 *)
For ii:=0 to 7 do

CNTI[ii] = -7 ;

end_for ;

end_if ;

(* test all IN[O..7] if rising from False to True *)
for ii:=0 to 7 do

(* test if IN[0..7] signal rising *)
If (IN[ii]=True) and (OLD_IN[ii] = False ) then

(* set related CNT[ ] value to -3 when Input event is trigered *)
(* if CNT[ ] value is not -7, it means "INPUT been trigered" *)

(* the CNT[ ] value will plus 1 every 1 sec past later, except the related INPUT become False *)
CNTIii] :=-3;

end_if;

(* if INPUT is cleared or "if related INPUT become FALSE", the related CNT][ ] value
will reset to -7: "No input event happens at that INPUT channel” *)

if IN[ii] = False then (* signal is becoming FALSE *)

(* set related CNT[ ] value to -7: "No input event happens at that INPUT channel” *)
CNTIii] :=-7;

end_if;

if Tickl then (* Tickl is generated as pulse "True" every second in "LD1" program *)
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(* if CNTI ] value is not -7, means the related input is trigered *)
if CNTI[ii] >-7 then

CNTIii] := CNTIii] +1; (*plus1, Tickl = True means 1 sec has passed *)

(* ______________________________________________________________________________ *)
(* INPUT event happens and 3 sec past, send 1st alarm message to COM2 *)

if (CNTIii]=0) then (*send 1stalarm when CNT[]is from -3, -2, -1--->0 *)
CNTIii] :=0; (* re-start from 0 and then count to 30 second to send alarm *)
(* send one message to COM2 *)
msgl :='Alarm ' + MSG(ii+1) + * $0A$0D" ;
TMP := comstr w( PORT , msgl) ;

end_if;
(* ______________________________________________________________________________ *)
(* ______________________________________________________________________________ *)

(* INPUT event happens and every 30 second past, send one alarm message *)
If (CNTIJii]=30) then (*send one alarm when CNT[]isfrom0, 1,2, ...,30 %)
CNTIii] :=0; (* re-start from 0 and then count to 30 second to send alarm *)
(* send one message to COM2 *)
msgl := 'Alarm’ + MSG(ii+1) + ', 30 sec past ! $0A$0D" ;
TMP :=comstr_w(PORT , msgl) ;
end_if ;

end_if; (* "if CNT[]>-7 then" *)

end_if; (* "if Tickl then™ *)

(* Update OLD_IN[]7*)
OLD_IN[ii] := IN[ii] ;

end_for ;
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11.3.7 Recording i-8017H ’s Ch.1 to Ch.4 voltage input in S-256 / 512 in i-8437-80 or
1-8837-80 . The sampling time is one record every 0.05 second. The record period is
1 to 10 minutes. Then PC can download this record and display it as a trend curve
diagram by M.S. Excel

This demo is the “Demo_71” can run in i-8437-80 or in i-8837-80 (80MHz) . The controller driver
should be version of 3.19 or later version.

New drive: http://www.icpdas.com/products/PAC/i-8000/isagraf-link1.htm
“demo_71.pia” resides at 1-8000 CD-ROM:\napdos\isagraf\8000\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/ or
www.icpdas.com — FAQ - Software — ISaGRAF — FAQ058

1-8437-80 and i-8837-80 controller ‘s CPU is running at 80MHz . The speed is about 2 to 4 time faster
than -8437 and i-8837 (40MHz CPU). So it can record minimum to 25 milli-second sampling data.
While using i-8437 and i-8837 (40MHz) , it can record only 100 ms or above sampling data. This
minimum sampling time depends on your ISaGRAF program ‘s PLC scan time. If the PLC scan time is
large, like 200ms, then you can do sampling only larger than 200 ms.

How to test this demo ?

You may run VB 6.0 - “Demo_6" in your PC to on-line control this i-8837-80 via ethernet . Or just push
the pushbutton on the front panel of the i-8437-80 / 8837-80 to start / stop it.

1. Please plug one i-8024 in i-8437-80 ’s Slot 2, one i-8017H in Slot 3. (Note: the left-most 1/O slot No.
of the i-8xx7is 0, not 1) .Then connect Ch1. to Ch.4 voltage output of i-8024 to Ch1. to Ch.4 of i-8017H.
Then power up this i-8437-80.

2. Download the ISaGRAF project - “Demo_71" to the i-8437-80 .

3. At run time, you may press pushbutton 1 to start recording. Then it will record data during 2 minutes.
You can see the displayed number on the front panel decreasing to 0 and blinking. If recording is finished,
the 3 Leds on the front panel will blink and the displayed number will be 0. To stop at anytime, just press
pushbutton 4 once.

4. Whe recording is finished, please run UDLoader in your PC to upload the record file in the S-256 / 512
to PC. If your PC is currently running ISaGRAF workbench, please run “Tools” — “ICP DAS” —
“ICPDAS UDloader” . Then you will see the windows listed in step (5) .

- I5aGRAF - DEMO_71 - Frograms - |EI|5|

File Make Project | Tools Debuz Options Help
B M| Duottomibery | mE| &2

Bewin: i Export to brany

Auto-man O
iVIEW Background Dowinloader
ICPDAS UDloader

Begin: ST1 (Structured Text) —1
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If your PC is not running ISaGRAF workbench, please copy i-8000-CD:\napdos\isagraf\some_utility\
“udloader.exe” to for example PC windows ‘s desktop. Then please run it. Set proper “Link Setup” ( If
click on “Browse” , you may modify the file upload location path). Then click on “Ok” and “OKk” to save
this setting, then run it again.

el ICPDAS UDloader il =101 i
-~ Upload
SRAM MODT [ il X
FilelD  Fi Upload

L. WetUs  Target Slave Numb€r : |1  Upload 1 |
2 [Notls | Upload 2 |
1. [fiatlis Communication p IETHEF[NET = Upload 2 |
4: [NotUs - Control | Uplosd 4 |
5: [Notla Time out [seconds] : i2 | Upload 5 |
b ]
Mot Ta Retries : |1 _ Upload &
T HaotTUa Mpload 7 |
B: [WotD B |
7 Rs232 | el
Baudrate : I]gzm] Uplosd Al |

=
Destination | Parity ! |NONE E
=
=

ZADocumen ByteSize : IE BITS Emwm...d
StopBits || STOP
— Diornload ——
()4
File Wame: ~ETHERMET

[10.0.0.103 \ _Coerl |

L2

Internet address :

Port number :

Cancel
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5. If the controller is well connected, you will see a File Name displayed on the below window. Value of
“Head” and “Tail” is the current size of the record file in the S-256 / S-512. The below example shows
67,200 bytes. (Note: S-256 / S-512 has size limitation, please refer to Chapter 10.3). you may modify the

file upload location path by click on “Browse ...” . Then please click on “Upload 1” to upload this
record file to your PC.
RICPDAS TDoader =
~TUpload
SRAM MODULE : 8512
Fl:ID  Fils Nome Begin m End Upload
1+ trend 14001 j ?|1 \|1\! 67200 //|znnnnn Upload 1
Z: [WotTs ! Fi e -1 Oplad 4
3 [HotUsed 5 5 B! H pleadiZ |
4 |I'I|:|t Tzzd -1 |-1 |-1 |-1 pload 4 I
5 |I'I|:|t Tzed i-l |-1 |-1 |-1 Mplaad 5 I
6: [HotUsed 5 5| [ H pleadf |
7. [WotTsed i B ! -1 plead 7|
8. [HotTsd -1 5 FI B HlEs1 |
| Uploed 41
Destination Folder
CADocuments snd Setings\dd ministrator' s AT Dloader ETC'WS'E’---J
— Diownload
FDﬂtI-I Set Load File | =
aime; wet Lo
Cancel
||| =]
Help |
|

Then you may check if the record file is upload to your PC at the same path.
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6. Then please open this record file - “trend1.js” on M.S. Excel.

-lo/x]
H #FE | £8E A0 B0 B30 IED BEHO REW HBEW
] BEHAEEN.. Ctl+N -0 X
W= meEmo.. Ci0 |
RRABSEZE(C)
o ATFRED cel+s | E F G -
SIS L)
dy BEAEEG.
T WRESO.
AERR (4) 3
HBEEEE)
WEEERE ().
FIENEEE (D) 3 Jﬂ
4 TEEFIENW) il

=4 FIFNEY THILP "’é

M|
(il
et
&
T
ET

o C B T [ R e I

-
Fe

Please click on the first data at the left-top position. Then press and hold in “Shift” , and at the same time
press “Ctrl” — “End” . You will see all data been selected.

~l0]x]
H] BEE REE WBEO BAD S50 TED EHD #EW  SHEm
- B X
b B s -1z - B rUEEEEE-O-A B
al v A 0005
A E C D E F G ]
1 00051 0.997 0011 1.995 -
2 0.009 0.997 0.02 1.995
3 0015 0.995 0027 1.996
4 0.02 0,997 0.042 1.994
5 0.027 1.001 0.053 1.996
6 0.025 0.997 0.063 1.996
i 0.034 0.999 0079 1.996
8 0.042 (.998 0.085 1.994
9 0.058 (1,995 0.084 1.995
10 0.053 0.997 0.105 1.996
11 0.056 0.995 0.114 1.995 =
M 4 Mool | ] | ﬂJJ
s 4
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Then click on @

Microsoft Excel - curvel .js =10 x|
H] #EE REE #R0 JmA0 820 IS FB0 O #Een AW &0 EEREERE - .8 X
NEHR S ,H%ﬁ?ﬁlﬂﬁﬁﬁ 12 -|B 7 U|SESEH|S F|E-H-A-H
al - A 0.005
s | | | D E F ¢ | H | 1 1 | 3T
2290 0.054 0.995 0.106 1.993
2391 0.047 0.997 0.094 1.992
2392 0.044 0.998 0.086 1.9%6
2393 0.045 0.993 0.073 1.994
2394 0.033 0.997 0.063 1.9%96
2395 0.028 0.997 0.052 1.996
2296 0.023 0.997 0.042 1.996
2397 0019 0.995 003 1.995
2398 0.012 (0.998 0.0z 1.985
2399 .01 0.997 0.012 1.982
2400 0.001 0.997 0.002 1.996 .
2401 =
M4 el | <] | L”J
B 1nig=3.803 o

Please select the correct diagram on the left-hand side. And check the left-top type on the right-hand side.
Then go Next .

B&iEE - FR 4.2 1 - @REHY

R | merE |
EF1ERC):

2l EF=LRA(T):

Pl
Al |

4R E - TTRET— & T R SRR
ERIEES -

R T T AR (V) |

| -t [F-su- =sme |
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BkRiEE- S84 2- BRTHRER 2
TeEE | s |
|
5 BEES- S84 3- BERE 2] x|
N BE | m@e | se | B6 | weEE | wese |
1= e b .
E&EED
7Y 2 ; |
S e 2
2 Bt | D05% (0~ 12039 o | [P U — ]
4 1 ¥ #() = A b e
e £ o e | 7
3 BRCD)
| K — ]
BFEHEE ~ FE) RESE T 8 (7). 3
& L I A 005%F- (0~ 120 3+
| <t-se [T2w-] =86 .
5
| N
| <@ [FTEw;] e |

N

By the procedure, you will get the trend curve as the below window. You can modify its size, or check at
any trend line. If you move your mouse to point at some position at the trend line, the related data is

shown.
Microsoft Excel - curvel js =laxl
5] BRE® SEE® BRO BAD BRA0 TAD BEO AEW HEO LRSS -8 x
BHRS @ B-9-=-4 @ AT Sie sy ===@|s |=/5-5-A-B
g3 - A =SERIES(,curvel 1$C51:5C52400,3)

a | B | ¢ | o | & | ¥ | 6 | v | 1 | 1 | xk | 1 | i3
| 1| 0005 i
|2 | 0009
| 3| 0015 4
EREY
(5| ol = 9 — =& G —%{Wl
6| o0 O |
(7] oo > .&w@ — HF2
& | 00dz] 1
5| ol o - - BH13
0 ool WP 5 1316 631 945 1261 157618910206
(11| 0056 B4
(12| 0061
13 007 -4
14| oon
15| 0075
16| 0086 x 0.05F (0~120F)
17| 0088
18 0092 0.995‘ 0.192‘ 1.994 _
4w cure] |« | LlJJ
BhEE A
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Please save this trend curve diagram as a “Microsoft Office Excel (*.xls)” format. Then at any later time,
you can open it to display the trend curve directly.

~ioixi
H g | $E5E BAE BA0 #7%0 IS0 BRO #SEW HE® SRR EMPEE - .8 X
| BEEERQD. Ctl+l | -l A 7 pl=E==F|$ &5 &*évg
[ FEEEEO. CHIO
[]| | mMexO E | F | 6 [ ®w [ 1 [ 3 [ ®x [ 1 M
= EEFFEED Cl+d =
| SEEw. |
& SEREEO.
T EEESH..

1
|
:; TR QD > o @5”1
e 513

I HERID » %ﬁﬁ” 4

12 1 curwel gz

B 2 curvel ws -
o 3 trend3ds Kl | ﬂ-H
% Ji_l"‘-'u'l'\nnnmnnh and Yathinech b Avdnickrateed Yhand e A
BEyE 2lxi
EE A Ilifl Teanp j $-A @ X CuEl-IRL-
)5 C3TPL_Zh
[ | yadbe?. 08 [ VB NET_Demo
o B A ) Chinese_manu |5 Virtnal CE_Fro in standaed CD
) deon_utlity IEG
y— 1 Dlite [Z] Detinition] tet
I EG [Z] ETCP tat
S ) EKANiaTCP 10_12_06 Eric
)15
™ | it e
| ) Mod View
B | e
) sample
%Ivg I TDF1
FH7EElE
""11 ERAHE N BEE
- T SRR (T): |K$#&? {Tab FILATER) (* et RaH P
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ISaGRAF project architecture:

=: . ISaGRAF - DEMO_71 - Programs

File IMake Project Tool: Debug

B HSX NED XX nk| i

Options:  Help

=10l x|

Blegin: [y LD1

Sim_out

|Elegin: ST1 (Structured Texd)

Variable : Please refer to Chapter 2.6 or FAQ-039 for description of “Variable array”

Name Type Attribute |Description

Gol Boolean |Internl  |Set as True to start, addr defined as 21 (Hex. is 15)

Stopl Boolean |Internal |Set as True to stop, addr defined as 22 (Hex. is 16)

TMP Boolean |Internal |Internal use

INIT Boolean |Internal |Initas True

L1,L2,L3 Boolean |Output |connect to show3Led ’s Ch.1 to Ch.3

K1, K4 Boolean |Input Connect to push4key ‘s Ch.1 to Ch.4
Push K1 to start recording. K4 to stop

To_Blink Boolean [Internal |To control blinking of the number on the front pannel

MUM_CH Integer Constant |How many chanels in i-8017H to record ?
We use 4 channels in this demo (Ch.1 to 4)

Ava_num_s256 |Integer Input Connect to “S256_512" ‘s Ch.1 . if value is 0, it means can not
find S-256 /512

Current_posl Integer Internal |Current operating byte address in S-256 / 512

Lenl, TMP_V |Integer Internal |Internal use

File_beginl Integer Constant |The Begin & End byte address in the S-256 / S-512 allocated

File_endl for the record file

STEP1 Integer Internal |Recording state. 0:No action , 1:recording , 2:finished

Periodl Integer Internal |How long to record ? unit is minute, addr as 3

Intervall Integer Internal |How long to save a record ? unit is ms, addr as 1

Total_recordl Integer Internal |How many records in this recording action ? This value is
calculated by the IsaGRAF program automatically. addr
declared as 5

Record cntl Integer Internal |Current finished record count. addr declared as 7

i Integer Internal |To use in “for” loops

i8017H[0..7] Integer Input Variable array, Dim as 8. link to i-8017H ‘s Ch1 to Ch. 8

Volt1[0..7] REAL Internal |Variable array, Dim declared as 8.
The voltage value converted from “i8017H[0..7]”

18024[0..3] Integer Output  |Variable array, Dim declared as 4. link to i-8024 ‘s Chl to Ch.
4

T1 Timer Internal |For counting time

T1 next Timer Internal |The time to get and save next record

T1 Interval Timer Internal |The interval time between two record

Msgl Message |Internal |Operation state message, Len is 255, initas “No Action now”,
addr as 41 (Hex. is 29)

Strl Message |Intenal |Lenis 255, internal use
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10 connection:

wn [3aGRAF - DEMO_71 - I/0 connection

File Edit Toolz Options Help

B 2BR2n ¢4 FR 8|

=10l x|

(o] i’ k2] ref = 121
2 ava_num_5256 (* Availshle number of 52
= i_6024 o
= i 8017h U
[ ]
(5]
mm 5256 H12
B = status U
(o]
= pushdkey e
=2 show3led ne
~
LD program — LD1
K - «— | Ifpush“K1”, Set“Gol” as True
I =t o=p |
If push “K4”, Set “Stopl” as True
Ka Stop1 e P
: =t = |
- WALTOLED
I en ena RLIM_ B |
total_record1in TP _N To_BlinkHFSH_
record_cnt1—{inZ T#500ms— CLK_ ¥~ Display progress
ThiP_ WA |
= BLINK L1
I eh i RLIN |
Lz
STEP1in1 T#E00ms— YL E
L3
2-inz Pl

When finished, blink L1 to 3
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ST program — Sim_out

(* Output i-8024 ‘s Ch1l to Ch4 as different voltage curve *)
(* 2*Pi*T1/60000 = T1*1.047197E-4 ¥*)

(* 2*Pi*T1/120000=T1* 5.235985E-5 *)

i8024[0] := ANA( sin( REAL(T1) * 1.047197E-4) * 3276.8 ) ;
i8024[1] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 3276.8 ) ;
i8024[2] := ANA( sin( REAL(T1) * 1.047197E-4) * 6553.6 ) :
i8024[3] := ANA( cos( REAL(T1)* 5.235985E-5 ) * 6553.6 ) ;

if INIT then
INIT := FALSE ; (*setas False to only do it once at 1st PLC scan *)
if ava_num_S256 =0 then (* S256 /S512 is not installed in i-8xx7, return *)
Msgl := 'S256 / S512 is not installed in i-8xx7 controller !" ;
Return ;
end_if ;

(* Allocate S256/512 memory of byte No.1 to 200,000 for file ID =1, name="trend1.js' *)

TMP = S_FL_INI(1, 'trendl.js', File_beginl, File_endl) ;
TMP = S FL_AVL(1,-1,-1); (* Initfile content as No data at the beginning *)
end_if ;

if ava_num_S256 =0 then (* S256 /S512 is not installed in i-8xx7, return *)
return ;
end_if;

(* If stop command is gived *)
if Stopl then

Stopl = False ;

STEP1:=0; (* 0:no action *)

TStop(T1) ; (*stopT1¥*)

T1:=T#0s;

Msgl := "User stop recording !" ;

To_Blink := FALSE ; (* Set as FALSE not to blink the display value *)
end_if ;

(* Get file status in S256 or S512 : -1: PC hasn't load the file yet *)
(* others: the end byte No. that PC has load the file *)
TMP_V = S FL_STS(1);
if TMP_V <>-1 then (*PC has load the file *)
TMP = S FL_RST(1) ;  (*resetstatusto -1 ( PC hasn't load the file yet) *)
end_if ;
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(* If start command is gived *)
if Gol then
Gol = False ;

(* STEP1: 0: no action, 1: recording , 2: recond finished *)
if STEP1=1 then

Msgl := 'lItis still recording now ..." ;
else

(* Check interval valid or not *)
(* we assume 25 to 10000 ms is valid in this example *)
(* If your average PLC scan time is larger, for example, near 20 ms,
Please use Interval larger than 25 ms. Or the record time won't be correct *)
if (Intervall <25) or (Intervall > 10000) then
Msgl := "Wrong Interval value, it should be in 25 to 10000 milli-second !" ;

(* Check period valid or not *)
(* we assume 1 to 10 minute is valid in this example *)
Elsif (Periodl <1) or (Periodl > 10) then
Msgl := "Wrong Period value, it should be in 1 to 10 minute !";

else

(* parameter is correct, start recording *)

total_recordl := (Periodl * 60000) / Intervall ; (* calculate total record number *)
record_cntl :=0; (* reset current record count as 0 *)

STEP1 :=1; (*setstep as 1:recording *)

Msgl := 'Recording now ..." ;

(* start ticking T1 from 0 second *)

T1:=T#0s;

T1 Interval := TMR(Intervall) ;

T1 next:=T1+T1 Interval;

TStart(T1); (*ticking now *)

Current_posl :=1; (* reset current data position in S256/S512 as 1 *)
To _Blink := TRUE ; (* Set as TRUE to blink the display value *)

end_if ;
end_if ;
end_if ;

(* in reconrding state *)
if STEP1=1 then
(* store one record *)
if T1>= T1 next then

(* Re-calculate next T1 *)
T1 next := T1 _next + T1 Interval;
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(* T1 will be overflow after T#23h59m59s999ms, so reset it at T#20h *)
if T1>=T#20h then

T1 = T#0s;

T1 next := T1+T1 Interval;
end_if;

strl := ' ; (*initstrl as empty string *)
for i := 0 to NUM_CH-1 do

(* convert 1I8017H analog input value to Volt value *)
Voltl[ii] := Real(i8017HTJii]) * 0.000305176 ; (* 10.0/ 32768 = 0.000305176 *)
strl := strl+ Rea_Str2(Voltl[ii], 3) + '$09"; (* delimiter is <TAB> character *)

end_for ;

strl := strl + '$OD$0A" ; (* add <CR> <LF> at the end of each row *)
Lenl := MLEN(strl) ; (* getstring length *)

(* data number larger than file's max. allocated memory *)

if (Current_posl + Lenl-1) > File_endl then
STEP1 :=0; (* 0: no action *)
Msgl :="File allocated memory is not enough to hold the data ! * ;
Tstop(T1) ;
T1:=T#0s;
To_Blink := FALSE ; (* Set as FALSE not to blink the display value *)
Return ;

end_if ;

TMP := S M_W( Current_posl, Lenl,strl); (*writeall bytesinstrlto S256/S512 *)
Current_posl := Current_posl + Lenl; (* Current position move on *)
TMP :=S FL_AVL(1,1, Current_posl-1); (* Re-caculate File's Head & Tail *)

(* Check if record number reach the end *)
record_cntl := record cntl +1; (* currentrecord count plus 1 *)
if (record_cntl >=total_recordl) then
STEP1 = 2 ; (* 2: recond finished *)
Msgl := 'Record is finished ! You may download the record file to your PC now !" ;
Tstop(T1) ;
T1 := T#0s ;
To _Blink := FALSE ; (* Setas FALSE not to blink the display value *)
end_if ;

end_if ;
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11.3.8: How to do periodic operation in ISaGRAF controllers ?

The “BLINK” function block can apply to generate a Pulse True periodically. So it can apply in some
periodic operations like as below.

(* LD program *) / “Pulse1” is Boolean Internal
BLIMNK Fulse Periodic operation every 2 sec
I RUN Q) Ch |
T#2sCYCLE

(* ST program *)
IF Pulsel THEN (* above LD program will generate a pulse TRUE in “pulsel” variable *)

(* do operation *)

END_IF;

The above program has a disadvantage. When the periodic interval time is short, for example — 200ms or
smaller, or the controller ‘s PLC scan time is bigger , the operation time will not be precise. For example
to do a periodic operation every 50 milli-second. Because 50ms is a shorter interval , it is much closer to
the PLC scan time compared with interval time of 250 ms or 2 seconds, the result time will not be precise.
To improve this, following codes can be applied.

ST program:
IF INIT THEN -
INIT := False : <+— “INIT” is declared as Boolean Internal
T1 := T#0s ; And init as TRUE
T1 next := T1 + T#50ms; “T1” and “T1_next” are Timer Internal
Tstart (T1);
END_IF;

IF T1>= T1 next THEN

Timer will be overflow if it is ticking to
IF Tl > T#22h THEN <] T#23h59m59s5999ms. So we can reset it to 0

T1 := T#0s; second when it just reach the “22h” or “16h”
T1 next := T#Os ; whatever a bigger time you like.
END_IF ;

T1 next:=T1 next + T#50ms ; (* calculate next operation time *)

(* do operation *)

* o *)
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11.3.9: Connecting i-7018z to get 6 channels of 4 to 20 mA input and 4 channles of
Thermo-couple temperature input. And then also display the value on PC by VB 6.0
program .

The 1ISaGRAF demo project name is “Demo_72" . It can run in the i-7188EG / 7186EG. If user want to
run in i-8xx7 or Wincon-8xx7, please set the “com_port” parameter of "Bus7000b” in the 10 connection
window to COM3 and then re-compile the project.

“demo_72.pia” resides at 1-8000 CD-ROM:\napdos\isagraf\8000\demo\ or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/ or
www.icpdas.com — FAQ — Software — ISaGRAF — FAQ055

VB 6.0 project - “Demo_4" resides at
i-8000 CD: \napdos\isagraf\vb_demo\demo_4\ or
http://www.icpdas.com/fag/isagraf.htm FAQ-055

i-7188EG ‘s COM2:RS-485 can connect i-7000 or i-87K/4/5/8/9 expansion base plus i-87xxx 1/0 boards
in it. One i-7188EG can connect max. 64 pcs. of i-7000 modules (or i-87xxx 1/O boards, the total amount
of “i-7000 + i-87xxx” is up to 64 pcs.). To use i-8xx7’s COM3:RS-485 to connect i-7000 + i-87xxX is
the same as I-7188EG, the total amount is also 64 pcs. While max. 255 pcs. for using W-8xx7 ‘s
COM3:RS-485 to connect i-7000 + i-87xxX .

The more RS-485 1/0 modules connected, the more 1/0 scan time will be . For example, if setting
baud-rate as 9600 bps (Bit Per Second), one RS-485 D/l & D/O module will consume about 20 to 40
milli-second to scan its I/O channels. If connecting RS-485 A/l & A/O module, one will consume about
40 to 60 ms (The 1/O scan time of the remote RS-485 1/0 module depends on the module’s type and
function. If there are more than one 1/O type in the module, the time consumed will be longer than the
above value. For example, the i-7050D is a 7-Ch digital Input plus 8-ch digital output module, it will
consume more than 20 to 40 ms). If connecting 20 pcs. of D/1/O modules, the appromate 1/0 scan time of
all channels in these 1/0 modules will be about 0.4 to 0.8 second. If connecting 20 pcs. of A/I/O modules,
the 1/0O scan time is about 0.8 t01.2 second. To have better (shorter) remote 1/O scan time, here
recommend not to connect more than 24 pcs. of 1/0 modules in the i-7188EG/XG and i-8xx7, while 64
pcs. in the Wincon-8xx7.

How to test this demo ?
1. To configure i-7018z and i-87018z, please install DCON utility (Version should be 4.4.3 or later

version) in your PC. The new released DCON utility can be found in the i-8000 CD-ROM or at
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/dcon_utility/ “setup” folder .

2. Please do initial configuration in i-7018z, (please refer to step (1) to (4) in chapter 6.1). Set i-7018z ‘s
Address as 1, baud rate as 9600, Format as “2’s compliment” , Checksum disable. And also set Ch.1 to
Ch.6 type as “[1A] : 0 ~ 20 mA”, while Ch.7 to Ch.10 type as “[OF] : T/C K-Type” . If initial setting
is finished, please switch the “Dip Switch” on the back of i-7018z to “Normal” and recycle its power.

3. Please set the i-7188EG ‘s IP as 192.168.1.3 (refer to Appendix B), NET-ID as 1. Then power OFF the
I-7188EG, connecting its COM2 to the i-7018z. Then power up i-7188EG and i-7018z. (To connect this
i-7188EG well in the local network, PC ‘s IP should be in the same domain as 192.168.1.x. For example,
setting PC ‘s IP as192.168.1.2 , Mask=255.255.255.0)
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4. PC run ISaGRAF to download “demo_72” project to the i-7188EG via ethernet. Then open the Ladder
program window in the 1ISaGRAF to check if i-7018z is well connected.

E£ISaGRAF - DEMO_72:LD1 - Quick LD Program - g =10 x|
File Edit Cplionz Help
B He Q&=
(* connecting Addr=1 :i-7018z, DCOR should set Chl.to B as [1A] 0 ~ 20mA, Ch.¥ toch.10 as [F] ThermnCnmj
|_7018Z QKT
I BN (] |
1 Ainf0]
—ADR_ M _1
TE#1A Ainl1]
—TvF1_ MIZ_Fazn
1 E#1 A Ain[2 rn n x
drvez WL —2?9[5] if "Ok1" s True, it means
1E® A Ain[3] this I-7015z well
—TYP3_ NI4_[-4354 connected.
TE#1A Ainl4]
—TvFP4_ MI5_F5208
TE#1A Ainla]
—TvPa_ MIE_F6026
TE#1A Templd]
—{TvPE_ MIT_ 993990
163#100F Temp[1]
—TvPT_ MIB_993990
16#100F Templ2]
—{TvP3_ MI9_ 9993990
16#100F Templ3]
—T™P9_ MNNO0_|a93930
163#100F
—vPi0
|p|:|s=5‘-,14 |

5. Then please run VB 6.0 — “Demo_4.exe” in your PC. It resides at
i-8000 CD: \napdos\isagraf\vb_demo\demo_4\demo_4.exe or
http://www.icpdas.com/fag/isagraf.htm FAQ-055

(As the figure in the nex page)

There is one another VB.net 2005 demo project can be study. Please visit
http://www.icpdas.com/fag/isagraf.ntm FAQ-051 or
www.icpdas.com — FAQ - Software — ISaGRAF - 051
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If PC can not link the i-7188EG well, the “Communication state” at the bottom will display the related
error message. If the i-7188EG can not connect i-7018z well, there will be a “i-7018z not on-line”
message displayed in red color.

You may click on “set Boo_21 to True” button. One click will increase the “long_15" value by 1. You
may also enter a value to “set long_15" column, then click on “set long_15"

& YBO60 Demo 4 Modbuz TCP/IP Master protocol demo e |EI|£I

Pleaze remember download 15aGRAF project - Demo_72 to contraller first, contraller IP should be set as 192.168.1.3. and Het-D should be set
az 1. “Your PC zhould be in the same IP domain az the controller, for example, 192.168.1.5 . 15aGRAF demo_72 iz at

ftp: 4 Aftpicpdas. comdpub/ed/B000cd mapdosfizagraf /8000 dema . WB_E Dema_4 is at

ftp:/ fftpicpdas. com/pubded/B000cd/mapdosfizaarafvb_demas . ICP DAS technical zupport at serviced@icpdas. com. Please uze DCOMN
utility wersion since 4.4.3 to configure 17018z 'z addr=1 , baud=9600 , format = 2= compliment , checksum dizable, Ch.l to B Type as [14): 0~
20me , Ch.7 to10 az [F]: T/C E-type. Mew DCOM utility can be download at

ftp:/ftpicpdas. com/pub/cd/B000cd/ napdos/diver/doon_utility "setup” . [ pou want to test WB.net 2005 demo program, pleasze wisit

v icpdas. com - FAQ - Software - 15aGRAF - 051 . There iz one another WB_E demo program at 052

Winsock state :  Controller connected wel i-7018z on-line

— For testing “write Boolean ., RBead Long value [zigned 32-bit] and write long integer value by Modbus TCRAARP protocal

zet Boo_21 to True long 15 13 zef long_15 | I—
Hloat_17 BB setfost 17| |

—i-f018z Ch1 to ChE  Type code = [1A]: 07 20 md | Analog value = 0~ +32767 | Read Woaord 1 to Word B [zigned 16-bit] ——

Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 ChE
4 1622 3323 4603 5600 G352

—i-f018z Ch.7 to Ch10 , type code = [0F] : T/C E-type . unit iz 0.01 degree . Read Long 7 . Long 9, Long_ 11, Long 13, ——

Ch.¥ Ch.g Ch.3 Ch.10
335530 335330 2450 335330

walue of 333330 means ThermoCouple senzor broken-line

Communication state : FHeceive 10 bytes
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At designing time of the VB 6.0 program, please add "Winsock control” to your VB 6.0 project as below.
Then ethernet operation will be possible in the project.

‘w5 Project] - Microzoft Yisnal Basic [design]
File Edit ¥iew | Project Format Debug Eun Cueny Diagr

" a4 |
Aot Errra— X

i';i&g Add Module Controls IDesigneml Inzrable Objectsl
m 444 Clazs Module [IMicrosaft Shell Controls And Automation ﬂ
-’iﬂ 844 Tzer Contral [JMicrosoft SysInfo Contral 6.0
A 1A Promerhy P — [IMicrosaoft Tabbed Dialog Contral 6,0 (SP&)
E Eroperty Fage [ Microsoft Windows Commaon Cantrols 5.0 (5P2)
@ L ser Docmment : [ Microsaft Windows Comman Cantrals 6.0 (SPE)
Add WebClass L [ Microsoft Windows Commaon Controls-2 5.0 (5P
444 Dats Report [ [IMicrosoft Windows Cormmaon Conkrols-2 6.0 (5P
[ Microsoft Windows Commaon Controls-3 6,0
Add DHTML Page t Microsoft wWinsock Control 6.0 (SP&) J
Add Dats Enviromment I MikiCkrl2 Actives Contraol module
Add File... Cal+D C [IMaodview File Transfer Contral module
[1Ms videa Contral 1.0 Type Library - |
Eemnvg Forml fom [C1MsFlexGrid Wizard "I Hrowse. .
& I I G [” selected Items Only
—Active Setup Control Library
Location: i WINDOWS! swstem32) aschrls, ocx
Froject] Properties. .. d
| | SCELIoSIng
" arbkFeear e | Ew | = |

‘#, Project]l - Microzoft ¥isual Basic [design]
File Edit View Project Format Debug Eun Cuery Diagram Tool: Add-Ins Window Help

[B-a-BESHEHsBRH - ) | « | BESERH,

. - . Pleaze remember download 15aGRAF project - wdemod® to controller first

. Winsock state

zet Boolean Mo, 1 to True

Boolean Mo. 1to 8

 @0000000

long_107 coo oword 103 -0 word 104 - float_105

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 11-55



ISaGRAF Project architecture:

-=_[BaGRAF - DEMO_72 - Programs - II:I|5|

File Make Froject Tools Debug Options: Help
B ESX DEn | XX k| 2as|

Begin: ST1
ey LD

|Elegin: ST1 [Structured Text)

We use “Variable array” in this demo project. Please refer to Chapter 2.6 or FAQ-039 for more
information about “Variable array” .

Variables :
Name Type Attribute |Description
INIT Boolean |Internl  |Setinitial value as True
OK1 Boolean |Internl  |Communication state of i-7018z, addr as 31 (Hex. is 1F)
M1 Boolean |Internal |For testing by VB 6.0, addr as 21 (Hex. is 15)
TMP Boolean [Internal |Internal using
Ain[0..5] Integer Internal |Variable array, Dim as 6, addr as 1
To get the input value of i-7018z ‘s Ch.1 to Ch.6
Temp][O0..3] Integer Internal |Variable array, Dim as 4, addr as 7
To get the temperature input of i-7018z ‘s Ch.7 to Ch.10
CNT1 Integer Internal |For testing by VB 6.0, addr as 15 (Hex. is F)
Float_17 Integer REAL For testing by VB 6.0, addr as 17 (Hex. is 11)
Set initial value as 1.02345

STprogram — ST1

if INIT then
INIT := False ;

(* Configure Ain[0..5] ‘s network addr as 1, 2, 3, 4, 5, 6, the initial addr. 1 should be assigned when
doing variable declaration in the 1ISaGRAF dictionary window *)
TMP := S_MB_ADR(1,6,0) ; (*the 3rd parameter 0 means setting as continuous addr. *)

(*Configure Temp[0..3] ‘s network addr as 7, 9, 11, 13, the initial addr. 7 should be assigned when doing
variable declaration in the ISaGRAF dictionary window *)
TMP := S_MB_ADR(7,4,1) ; (*the 3rd parameter 1 means setting as jummping addr. *)

end_if ;
if M1 then
M1 := False ;

CNT1 := CNT1 + 1 ; (*if M1l issetas TRUE by VB 6.0 program, increase CNT1 by 1 *)
end_if ;
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LD program - LD1

The “TYP1_” to “TYP6_" parameter of the i-7018z block should be set as the same type code value in
the DCON utility (Here we use [LA] 0~ 20 mA in this demo). And “TYP7_"to “TYP10_" set as
16#100F (This demo set [OF] T/C K-Type in the DCON utility) . Because we want to convert the
temperature value to Celsius degree, so we use 16#100F here (unit is 0.01 degree). (If applying as
Degree Fahrenheit, please set as 16#200F). If any converted value of the Temp[0] to Temp[3] returns
999990, it means the related channel’s temperature input sensor is break.

If the i-7018z is connected well, OK1 will be True.

|_ 70187 Dk
Q

=]
1-ADR_  NI1_fin(o]
TB#1ATYP1_  MIZ_|in[)]
16#1A{TYP2_  MI3_|in[2)
16#1A TYPI_  MI4_|in[3)
1E#1A{ TYPA_  MIS_|Rin[4]
1B#1A{ TYPE_  MIE_|Rins]
16#1A{ TYPE_  MI7_|Templ0]
16#100F{TYP7_  MIs_|Templ1]
16#100F{TYPe_  MIS_|Templ2)

161 00FqTYPE_ NN O_-Temp[3]

1681 00F P10

10 connection:

wn ISaGRAF - DEMO_72 - 1O connection. o ] B
File Edit Tool: Options Help
B EBR0 ¢l FR &)
262 ﬂ CIETIN =
'#aen] com_port = 2
tuse] com_baud = 9600
maen| host watchdog =0
[4] :tait] watchdog_timer = 1E
zaut] chechsum =100
(&) 2]
mm bus7000b

B = remot o
[o] 7]
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11.3.10: Recording i-8017H ’s Ch.1 to Ch.4 voltage input in a user allocated RAM
memory in the Wincon-8xx7 . The sampling time is one record every 0.01 second.
The record period is 1 to 10 minutes. Then PC can download this record and display
it as a trend curve diagram by M.S. Excel.

The “Whmi_13.pia” can run in Wincon-8xx7 / 8xx6 with driver version of 3.36 or later version.

New drive: http://www.icpdas.com/products/PAC/i-8000/isagraf-link1.htm
“whim_13.pia” resides at W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ or
www.icpdas.com — FAQ - Software — ISaGRAF — FAQO057

VB6 - “Demo_5" code at

W-8xx7 CD-ROM:\napdos\isagraf\wincon\vb6_demo_pc\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/vb6 demo pc/ or
www.icpdas.com — FAQ - Software — ISaGRAF — FAQO057

If using Web HMI in this demo, the Web HMI codes resides at below location. (Please refer to Chapter 3,
4 and 5 in the “Wincon ISaGRAF Getting Started manual” or
W-8xx7 CD-ROM:\napdos\isagraf\wincon\english_manu\ “getting_started w=8337.pdf”)

W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/ or
www.icpdas.com — FAQ - Software — ISaGRAF — FAQO057

If new c-function of Msg_F, Msg_N, ARY_F R and AFY_F_W doesn’t exist in ISaGRAF in your PC,
please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download the “ICP DAS
utilities For ISSGRAF” . Then run “setup.exe” inside it to re-install all new ISaGRAF c-function & 1/0
boards definition to your 1ISaGRAF workbench.

We use “Variable array” in this demo program, please refer to Chapter 2.6 or FAQ-039 for more
information about “Variable array” .
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How to test this demo ?

The following steps is only for using Web HMI as Human-Machine-Interface. If you are using VB 6.0 —
“Demo_5" as HMI , please run it in your PC and only do procedure listed in step 1 (not necessary to
enable “Web HMI”) , step 3 and step 6 .

1. Please plug one i-8024 in W-8xx7 ’s Slot 2, one i-8017H in Slot 3. Then connect Ch1l. to Ch.4 voltage
output of i-8024 to Chl. to Ch.4 of i-8017H. Then power up Wincon, Check “Enable Web HMI” option
as below. For demo purpose, please don’t check “Enable Account Security”

Account | Madbus List | 1P Setting |

| Setting | Web | about | o]
"_\ Usgr MNarme ]

Options

[W| Enabile titeh HeT Passwiord f Edit... |

[ Disstle FTP Serveice Pricrity Middle
[V Disable Telnet Serveice User Marne

Password A m
To set up advanced security -

| Settings. ., Priority High
User Narme

Password I ; [Edit...

vl

W;‘-ﬁ 10:15 am (]
2. Copy all files of Web HMI ‘s Demo_13 to Wincon ‘s \CompactFlash\Temp\HTTP\WebHMI\ folder
by ftp utility (For example, run ftp://10.0.0.103 in Internet Explorer)

Web HMI codes resides at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\WebHMI_Demo\ “whim_13" folder or
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/webhmi demo/

Ther are 7 Files plus 2 folder should be copied to Wincon ‘s \CompactFlash\Temp\HTTP\WebHMI\

Main.htm , menu.htm , index.htm , login.htm , main.dll , login.dll , whim_filter.dll
“img” & “msg” folder

3. Download ISaGRAF project “whim_13" to W-8xx7. (If using Web HMI as HMI, please finish
procedure listed in step 2 first, then do step 3)

The “Whmi_13.pia” can only run in Wincon-8xx7/8xx6 (not in I-8xx7). It resides at
W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/
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4. PC run Internet Explorer (1.E. version shoulde be 5.0 or later version). Enter W-8xx7 IP. If connecting
well, click on “Enter”

 Login - Microsoft Internet Explorer ) I ] |

ARE BEE WAY BHSFR IAD HEW L

Q-0 @ hOus Jemmes @[ -1L 0 - JE 3

#io [ (100103 ) = s | >

IiAdobe T - 2| |- |E- 4 D3| OEEmE - GaTeE- OEE -
=

Wincon - The Web PAC

Please click on Enter to login

Enter |

E=5 T e R /i
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5. Then please enter proper “Interval” value. Unit is 0.001 second (1 milli-second). For example, if enter
10, it means to store one record every 10 ms. The Period” is the time period to record. Unit is minute.
Then please click on “Go” to start recording. W-8xx7 will then output different voltage in i-8024 Ch.1 to
Ch.4 . If user has finished procedure listed in step 1 — “connect Chl. to Ch.4 voltage output to Chl. to
Ch.4 of i-8017H” , the i-8017H Chl. to Ch.4 ‘s voltage input will also change during this period. And
they will be recorded.

/3 Welcome __ - Microsoft Internet Explorer i ] 4]

RO #EE BRO FHSEW TAD HA® |

Q- [x[F (| Pwe Jransz @[ (2- - B -| /3

LD [€] hitp:110.0.0.1040gin 41 Rl k=2 |:§%ﬁ 2
Logout | Wmecon Web HMI Demo 13 :

Reord 4-Ch Voltage in a RAM Space and then save to """Web_Datallcwrvel js" file in Wincon .
Then PC can download it and use ML.S. Excel to draw a Trend Cmve.

Mote:

1. Please download ISaGEAT project - "whrmi 13" to Wincon-8347/8747 or W-8237/8737
2. Pleasze plug 1-3024 at slot2, 1-8017H at slot 3 and wire 1-5024's voltage cutput Cho1 to 4 to
1-8017H's Ch 1 to 4

Crperation state Record is fimished ! You may download the record file to yowr PC now!

Total record number 12000 I recording is finished, you may chck on "Dewnload record File" to

download it to your P
Current record number : Saving stete: 2

12000 / 12000 Download recore Fie |

Please Enter "Tnterval" and "Peniod” valug en click "Go" to start record 1-8017H's Chol to Chd
Interval (10 to 10000) mili-second, Im ) Go |
Penod (1 to 107 minute : |2 Stop |
4 |
& Hello, Welcoms to the Web HMI Sample | [T T[T | eEeEs 4

During the recording period, the “Current record number” value will count up. If it reaches the value of
“Total record number” , it means recording is finished. Then the ISSGRAF program will store these
records to a RAM file automatically. You can see the progress in “Saving state” . If all done, please click
on “Download record File” to download this record file to your PC.

BXTHE-Z3InEL x|

T e s = AT a1 e o
5 £ cuorvel g

488 [Script Script File » 656 KB
*E8: 1000102

meo | esEo [

N\

HEM A B ISR E R T R R B RIRY © (B SEE IR
o Hu g B TATEE - IR EERFRE - 5 TEES
TS et - BitEERIERE
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6. Then please open this record file - “curverl.js” on M.S. Excel.

-lo/x]
H #FE | £8E A0 B0 B30 IED BEHO REW HBEW
] BEHAEEN.. Ctl+N -0 X
W= meEmo.. Ci0 |
RRABSEZE(C)
o ATFRED cel+s | E F G -
SIS L)
dy BEAEEG.
T WRESO.
AERR (4) 3
HBEEEE)
WEEERE ().
FIENEEE (D) 3 Jﬂ
4 TEEFIENW) il

=4 FIFNEY THILP "’é

M|
(il
et
&
T
ET

o C B T [ R e I

-
Fe

Please click on the first data at the left-top position. Then press and hold in “Shift” , and at the same time
press “Ctrl” — “End” . You will see all data been selected.

~l0]x]
H] BEE REE WBEO BAD S50 TED EHD #EW  SHEm
- B X
b B s -1z - B rUEEEEE-O-A B
al v A 0005
A E C D E F G ]
1 00051 0.997 0011 1.995 -
2 0.009 0.997 0.02 1.995
3 0015 0.995 0027 1.996
4 0.02 0,997 0.042 1.994
5 0.027 1.001 0.053 1.996
6 0.025 0.997 0.063 1.996
i 0.034 0.999 0079 1.996
8 0.042 (.998 0.085 1.994
9 0.058 (1,995 0.084 1.995
10 0.053 0.997 0.105 1.996
11 0.056 0.995 0.114 1.995 =
M 4 Mool | ] | ﬂJJ
s 4
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Then click on @

Microsoft Excel - curvel .js =10 x|
H] #EE REE #R0 JmA0 820 IS FB0 O #Een AW &0 EEREERE - .8 X
NEHR S ,H%ﬁ?ﬁlﬂﬁﬁﬁ 12 -|B 7 U|SESEH|S F|E-H-A-H
al - A 0.005
s | | | D E F ¢ | H | 1 1 | 3T
2290 0.054 0.995 0.106 1.993
2391 0.047 0.997 0.094 1.992
2392 0.044 0.998 0.086 1.9%6
2393 0.045 0.993 0.073 1.994
2394 0.033 0.997 0.063 1.9%96
2395 0.028 0.997 0.052 1.996
2296 0.023 0.997 0.042 1.996
2397 0019 0.995 003 1.995
2398 0.012 (0.998 0.0z 1.985
2399 .01 0.997 0.012 1.982
2400 0.001 0.997 0.002 1.996 .
2401 =
M4 el | <] | L”J
B 1nig=3.803 o

Please select the correct diagram on the left-hand side. And check the left-top type on the right-hand side.
Then go Next .

B&iEE - FR 4.2 1 - @REHY

R | merE |
EF1ERC):

2l EF=LRA(T):

Pl
Al |

4R E - TTRET— & T R SRR
ERIEES -

R T T AR (V) |

| -t [F-su- =sme |
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BkRiEE- S84 2- BRTHRER 2
TeEE | s |
|
5 BEES- S84 3- BERE 2] x|
N BE | m@e | se | B6 | weEE | wese |
1= e b .
E&EED
7Y 2 ; |
S e 2
2 Bt | D05% (0~ 12039 o | [P U — ]
4 1 ¥ #() = A b e
e £ o e | 7
3 BRCD)
| K — ]
BFEHEE ~ FE) RESE T 8 (7). 3
& L I A 005%F- (0~ 120 3+
| <t-se [T2w-] =86 .
5
| N
| <@ [FTEw;] e |

N

By the procedure, you will get the trend curve as the below window. You can modify its size, or check at
any trend line. If you move your mouse to point at some position at the trend line, the related data is

shown.
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Please save this trend curve diagram as a “Microsoft Office Excel (*.xls)” format. Then at any later time,
you can open it to display the trend curve directly.
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ISaGRAF project architecture:

== ISaGRAF - WHMI_13 - Frograms

File Make Project Tools Debug
B EHRE NEM BXie m$ RDR|

=13l x|

Optons  Help

Begjir:

Sim_out

|Elegin: ST1 (Structured Text)

Variables :

Name Type Attribute |Description

Gol Boolean |Internl  |Set as True to start, addr defined as 21 (Hex. is 15)

Stopl Boolean |Internal |Set as True to stop, addr defined as 22 (Hex. is 16)

TMP Boolean |Internal |Internal use

INIT Boolean |Internal |Initas True

Save_filel Boolean |Internal |The IsaGRAF program will set this value to True to store
records to a RAM Disk File

MUM_CH Integer Constant |How many chanels in i-8017H to record ?
We use 4 channels in this demo (Ch.1 to 4)

Filel Integer Internal |File ID

STEP1 Integer Internal |Recording state. 0:No action , 1:recording , 2:finished

Periodl Integer Internal |How long to record ? unit is minute, addr as 3

Intervall Integer Internal |How long to save a record ? unit is ms, addr as 1

Total_recordl |Integer Internal |How many records in this recording action ? This value is
calculated by the IsaGRAF program automatically. addr
declared as 5

Record cntl |Integer Internal |Current finished record count. addr declared as 7

il &ii2 Integer Internal |To use in “for” loops

i8017H[0..7] |Integer Input Variable array, Dim as 8. link to i-8017H ‘s Ch1 to Ch. 8

Volt1[0..7] REAL Internal |Variable array, Dim declared as 8.
The voltage value converted from “i8017H[0..7]”

18024][0..3] Integer Output  |Variable array, Dim declared as 4. link to i-8024 ‘s Chl to Ch.
4

Save_cntl Integer Internal |Current saving record amount in the RAM disk File, addr
declared as 9

TMP_v Integer Internal |Internal use

T1 Timer Internal |For counting time

T1 next Timer Internal |The time to get and save next record

T1 Interval  |[Timer Internal |The interval time between two record

File_namel Message |Internal |File name, Len is 64, initas \Web_Datal\curvel.js
Web HMI support only RAM Disk File in \Web_Datal\, If
the file is in CompactFlash File, Web HMI support only in
\CompactFlash\Temp\HTTP\Data\ (Please refer to Chapter
11.2 - Whmi_08 demo)

Msgl Message |Internal |Operation state message, Len is 255, initas “No Action now”,
addr as 41 (Hex. is 29)

Strl Message |Intenal |Len is 255, internal use
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ST program — Sim_out

(* Output i-8024 *s Ch1l to Ch4 as different voltage curve *)

(* 2*Pi*T1/60000 = T1*1.047197E-4 *)
(* 2*Pi*T1/120000 =T1 * 5.235985E-5 *)

i8024[0] := ANA( sin( REAL(T1) * 1.047197E-4)* 3276.8 ) ;
i8024[1] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 3276.8 ) ;
i8024[2] := ANA( sin( REAL(T1) * 1.047197E-4) * 6553.6 ) :
i8024[3] := ANA( cos( REAL(T1) * 5.235985E-5 ) * 6553.6 ) ;

(* W-8xx7 can have max. speed of 100Hz to record data ( minimum sample interval is 10 ms) *)

(* This example assume max. 8-Ch. , so 1 second will record 100 x 8 REAL value *)

(* 1 minute will record 100 x 8 x 60 = 48,000 REAL value *)

(* If period is set as 10 minute, we need 48,000 x 10 = 480,000 REAL value memory = 480,000 x 4 =
1,920,000 bytes *)

if INIT then
INIT := False ;

(* Allocate 500,000 integer (or 32-bit REAL) space to store records up to 10 minutes. total 500,000 x 4
= 2,000,000 bytes , W-8xx7 support only No.1 Arcreate( ) up to 3,000,000 integer space, that is
12,000,000 bytes . The first parameter in ARcreate( ) should be 1, it doesn't support 1st parameter as 0, 2,
3,..,15 %)

(* Arcreate( ) can be called only once in the ISSGRAF program *)

TMP_v := ARcreate(1, 500000) ;

if TMP_v<>1 then

Msgl := "Parameter error or can not allocate memory by ARcreate( ) function!” ;
end_if ;

TMP := PLC_mode(-1) ; (* Set W-8xx7 1SaGRAF driver running at fatest mode *)
end_if;

(* If stop command is gived *)

if Stopl then
Stopl := False ;
STEP1:=0; (* 0:noaction *)
TStop(T1) ; (*stop T1%*)
T1:=TH#0s;
Msgl := "User stop recording !" ;
save cntl :=0;

end_if ;
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(* If start command is gived *)
if Gol then

Gol := False ;

(* STEP1: 0: no action, 1: recording , 2: recond finished *)
if STEP1=1 then

(* It is still recording now *)
Msgl := "It is still recording now ... Please wait" ;

else

(* Check interval valid or not *)
(* we assume 10 to 10000 ms is valid in this example *)
(* If your average PLC scan time is larger, for example, near 10 ms,
Please use Interval larger than 10 ms. Or the record time won't be correct *)
if (Intervall <10) or (Intervall >10000) then
Msgl := "Wrong Interval value, it should be in 10 to 10000 milli-second !"

(* Check period valid or not *)
(* we assume 1 to 10 minute is valid in this example *)
elsif ( Periodl < 1) or (Periodl > 10) then
Msgl := "Wrong Period value, it should be in 1 to 10 minute !";

else
(* parameter is correct, start recording *)

total_recordl := (Periodl * 60000) / Intervall ; (* calculate total record number *)
record_cntl :=0; (* reset current record count as 0 *)

STEP1 :=1; (*setstep as l:recording *)

Msgl := 'Recording now ... Please wait" ;

(* start ticking T1 from 0 second *)
T1:=T#0s;
T1 Interval := TMR(Intervall) ;
T1 next:=T1+ T1 Interval;
TStart(T1); (*ticking now *)
save cntl :=0;
end_if;
end_if ;

end_if;

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 11-69



(* in reconrding state *)
if STEP1=1 then

(* store one record *)
if TL>=T1 next then

(* Re-calculate next T1 *)
T1 next:=T1 next+ T1 Interval;

(* T1 will be overflow after T#23h59m59s999ms, so reset it at T#20h *)
if T1>=T#20h then

T1:=T#0s;

T1 next:=T1+T1 Interval;
end_if;

(* record data *)
for ii := 0 to NUM_CH-1 do
Voltl[ii] := Real(i8017H[ii]) * 0.000305176 ; (* convert to voltage *)

(* using Real_int(') to map REAL value to become integer value & then store it by ARwrite() *)
TMP_v := ARwrite(1, NUM_CH * record_cntl + ii, Real_int(Volt1[ii]) ) ;

(* check if ARwrite() correct *)

if TMP_v <>1 then
Msgl :="Can not operate ARwrite() !";
STEP1:=0; (* 0:no action *)
TStop(T1) ; (*stopT1l*)
T1:=T#0s;

end_if;

end_for ;

(* Check if record number reach the end *)
record_cntl :=record_cntl+1; (* current record count plus 1 *)
if (record_cntl >= total_recordl) then

(* record is finished, prepare to save records to a RAM disk file in serval separate PLC scans *)
STEP1:=0; (*setstep as 0 at the beginning of saving *)
Tstop(T1) ;
T1:=T#0s;

(* Create a new file *)
Filel := F_creat(File_namel) ;
if Filel=0 then
(* Can not create file *)
Msgl :="Create File " + 'File_naml Error !!*;
else
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(* Because saving lots of data to file take lots of PLC scan time , we are not going to
save all data in a single PLC scan. We will save it in serval separate PLC scans *)

Msgl := " Please wait ... Saving data to file : * + File_namel + " ...";
save filel := True; (* setas True to start saving RAM disk file *)
save_cntl :=0; (* from O to total_recordl-1 *)

end_if ;

end_if ;
end _if ;
end_if ;

(* Because saving lots of data to file take lots of PLC scan time , we are not going to
save all data in a single PLC scan. We will save it in serval separate PLC scans *)

(* save records to a RAM disk file in serval separate PLC scans *)
if save filel then

for ii2:=0 to50 do  (* we limit one PLC scan can save max. 50 records *)
if save_cntl < total_recordl then

strl:="; (*initstrl as empty string *)
for ii := 0 to NUM_CH-1 do

(* delimiter is <TAB> character *)
strl :=strl + Rea_Str2( Int_real(ARread(1, NUM_CH * save_cntl +ii)), 3 ) + '$09" ;

end_for ;

strl :=strl + '$SOD$0A" ; (* add <CR> <LF> at the end of each row *)
TMP := F_writ_s(Filel, strl) ;

save _cntl :=save cntl+1;

else

(* saving is finished *)

save_filel := False ;

TMP :=F_close(Filel) ;  (* Close file *)

STEP1:=2; (* 2: recond finished *)

Msgl :="Record is finished ! You may download the record file to your PC now !" ;

end_if ;
end_for ;
end_if;
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Chapter 12. How to send email with one attached file by
Wincon-8xx7 or iPAC-8447 /| 8847 or
UPAC-7186EG ?

Wincon-8437/8747 , Wincon-8037/8337/8737 , iPAC-8447 / 8847 and uPAC-7186EG can send email
via its Ethernet port since its following 1ISaGRAF driver version .

Wincon-8xx7 : 3.42
IPAC-8447 /8847 : since it is released (around Q1/Q2, 2008)
UPAC-7186EG: since it is released (around Q1, 2008)

These controllers must reside at a local network which can connect to the Internet, or sending email is not
possible.

New released ISaGRAF driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm
Demo program: www.icpdas.com — FAQ — Software — ISaGRAF — 067 , 071, 072, 076 and 077 or
Wdemo_62 , Wdemo_63 and Wdmo_63a

Controller can send email without or with one attach file

_~7~ Gateway server
] in ISP company

Wincon-8xx7 —
( or iPAC-8477I8777, uPAC-T186EG) 187K IO
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Features:

1. The sending Email can contain one attached file or without any attached file. The attached file format
can be text or binary or any file format. The approximate max. file size is listed as the following.

Wincon-8xx7: 2M Bytes.

IPAC-8447 | 8847: 488K Bytes
UPAC-7186EG + X607: 112K Bytes
UPAC-7186EG + X608: 488K Bytes

2. Email Title can be max. 128 bytes. Email content can be max. 510 bytes. Local language word can be
used (English, Chinese, any language character which computer can use).

3. One email can send to 10 receivers at one sending.

4. Each email can be assigned as High , Low or Normal priority.

5. Please assign at least one Mail server IP in the ISSGRAF program. Or for safety, assign two Malil
servers IP. Then if one Mail server is out of service, the controller will send this email by the
other Mail server.

6. If controller model is Wincon-8347 / 8747 (dual LAN) and both LAN ports are enabled,
Wincon-8347 / 8747 will automatically switch to the other Ethernet port to send email if one is

broken or damaged.

7. If the sending email has one file attached, this file must be stored or copied to the correct file path
before it is sent.

Wincon-8xx7:
in the path of “\Email_ETH\" , for ex, the \Email _ETH\AL.txt’

IPAC-8447 / 8847 & uPAC-7186EG:

file should be stored in the battery backup memory by the “S_xxx” functions, like the
“s fl_ini”, “s fl_avl”,*“s m_r”, ... (please refer to section 10.3 and appendix A.4)
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Please make sure if your ISaGRAF software in PC has installed the ISSGRAF c-function of “Mail_snd”,
“Mail_set” and “R_mb_adr”. If not installed, please visit www.icpdas.com — FAQ — Software —
ISaGRAF - 067, 076 & 077 to download the Demo program. Then restore “Mail_snd.uia” ,
“Mail_set.uia” and “R_mb_adr.uia” to your ISaGRAF in PC by below steps.

(Z3 ISaGRAF - Project Management =100 x|
Fil: Edit Project | Tools Options Help

| ] Archive » | 3 Widemo | 2. |
wdemo_45 BREEEES [19R (zet as TAC K-type input) (MBRTL = |

wdemo_46
wdemo_ 48

80 (MBRTU format, baud=9500)

P _dema” [Www.icpdass.mm-FAG-E_l
q i o . |

Lnport [T program

Eﬂ:lf’ﬂ"': «* ISaGRAF - Libraries (0] x|
uthor ’ , .
Date of ci File Edit Tool: Opfions: Help
Version n [C functions ~ O E m | 5 | o |
Descripti o configurations lo

IO complex equipments M

[0 boarcd .

Fun;?urnz ﬁ_malug Input signal from 4 - 20 mA to User's

rring Value ["Heal' format].

ple, Ci Archive - C functions x|
qConversion functions
bl — orto be Wiorkbench Archive
2 ISaGEAF - Libraries ad_20 to o] [ris_di - o |
Fil: Edit | Tool: Options Help array_r A [m_z mode
_ array_w m_s_nc
|C gty Lrchive | am fr Mz sen Bestare
Standard note format ary_f_w Mh_g_war
- an_n_r m_zhadn Cloze | -
arrayw  [CEDES - N oy g S
a . . put si _ _
ary fr WINZE integration ¥ e ["Re |w_wr m_stps $|
TE . = = anw_w m_ztp
ary_{_w bod_w
ary_n_r For example, Convert | |hinZeng | SRS
ary_n_w 4100 psi. or to become [ |bit_wd mbus_en \
Pl T cfzample | |mi_boo | ¥ Compress
-
— Archive location
CACHUNYWEXST\CD- ROMYSAGRAFAARKY
)

To send email correctly, please set proper Gateway IP in the controller’s Ethernet port setting. Please
type command “ipconfig” in a PC ‘s command prompt window at the same local network to get the
Gateway IP setting as below. (Here is 10.0.0.254)
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indows IP Configuration

Ethernet adapter Eiﬁ£i£$§=
Connection—specific DHS Suffix

IP Address. . - - . - & & -« o - - &
Subnet Mask

C:*“Documents and SettingssAdministrator>

C:-“Documents and Settings\ﬂdministratur)

e e e e e e e e e e .= L ==255.8
Default Gateway . . . . . . . . . (18.A.8.254

-0l =l
[
[l
: banchiao.icpdas.com
18.8.8.91

Then please fill-in this Gateway IP address to your controller’s Ethernet port setting (If controller model
Is W-8347/8747, you can enable two Ethernet ports, then you need to fill-in both with the same Gateway

IP)

Wincon-8xx7:

IP Address |Name Servers |

'SACR DM9000 Fast Ethernet Adapter’ Settings

& IP address can be
automatically assigned to this

() Cbtain an IP address via DHCP

computer, If your network

(@ Specify an IP address:

does not autormatically assign
IP addresses, ask your network
administrator for an address,
and then type it in the space
provided,

IP Address:
Subnet Mask:

Default gateway:( [10. 0. 0 .254] ]

[10. 0 . 0 .103 |

[255.255.255. 0 |

Then run Wincon Utility — Save and Reboot to store the IP setting. It will automatically re-boot once.
WinCon Utility 1 for wW-8X4X [ver 2.1.3.0]

Save Redistry | Systemn Config | Auto-execute | Version Update | Com | sbout WinCon Utiity 1 | Testing |

Wi
L,
B

It wiill take several seconds to save your settings to
reqistry, and settings you changed will take effect
after systemn reboot,

i Save and Reboot

*.

.

Resolution : 640 % 420

640 x 420 :l ‘

Change all settings to factory default settings

Recover to Factory Settings

1R ] —_1

=TTl
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IPAC-8447 | 8847 & uPAC-7186EG :

Please run “7188xw.exe” in the PC and give command for ex, “gateway 10.0.0.254” if the
gateway IP is 10.0.0.254. (Please refer to appendix B)

The PC ‘s command prompt windows can also request the Mail server ‘s IP address (We need it in the
ISaGRAF program). For example, to request IP of msa.hinet.net , please type command TraceRT
msa.hinet.net as below (Here is 168.95.4.211)

_ 1ol x|
C:“Documents and Settings“Administrator> TraceRT msza.hinet.net :J
Tracing wroute to mza.hinet_net [168.95.4_2111
over a maximum of 30 hops: =

1 <1 ms {1 ms {1 ms 18.8.8.254

2 1 ms 1 ms 1 ms 61-218-42—-1 _HINET-IP.hinet.net [61.218.42.11]

3 28 ms 2?7 ms 63 ms 160.218.42_ 254

4 27 ms 27 ms 27 ms tps2-cYorS.router.hinet.net [168.925.82.20861

5 28 ms 28 ms 27 ms 220—128-2-234_HINET-IP.hinet.net [228.128_2_2341

6 27 ms 27 ms 27 ms 220—128-2-225 _HINET-IF.hinet._.net [228_.128_2_2251

7 36 ms 184 ms 134 mz msa.hinet.net( [168.95.4.2111]
hd

Email demo download from FAQ — 067 , 076 and 077 has three example programs.

“Wdemo_62.pia” is the demo without attached file.
“Wdemo_63.pia” is the demo for Wincon-8xx7 with one attached file .
“Wdmo_63a.pia” is the demo for uPAC-7186EG and iPAC-8447 / 8847 with one attached file .

Please modify at least the below setting in the demo program to your own setting .

TMP := MAIL_SET(1, 'chun@icpdas.com') ; (* Receiver 1. please modify it *)
TMP := MAIL_SET( 100, 'go_mao@hotmail.com') ; (* Sender. please modify it *)
TMP := MAIL_SET(101,'168.95.4.211');  (* Mail server 1 ‘s IP, please modify it *)

Then re-compile it and then download it to the controller to run. The below windows will show up.
Please set “to_send” as TRUE to trigger to send one email. Few seconds later, value of “Email_state”
will be 21 or 22 if succeed. However value of “Email_state” will be less than 0 if failed. When
“Email_progress” reach value of 100, it means the email data is 100% sent.
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3 _ISaGRAF - WDEMO_62:LIST1 - List of variables -ol x|

Fil: Edit

DB&| M= q]

Option:  Help

“alue Commerit
mag Remember 1o assign the Gateveay [P 1o contraller
EMAIL _state 21 0:=leep, 1:Busy 21:zerver! | 22 zerver? succeed, =0 Error
EMAIL _progress 100 progress; OMa action, 1 - 10:connecting |, 11 100 percent
Year] 2007
otk 7
Day 4
WigekDay1 ]
Howr 13
hirrtet 20
Second] 34
mail_sukject Testing Email Mo, =1 Email subject. Max. 125 character. (Can be local language)
miail_dlatar 20075704 1 3:20:27F00F0AThis message is Email datal Max. 255 character. (Can be local language)
mail_data? [More message .. Email data2 Max. 255 character. (Can be local language)
ThiP_w 1 return walue of Mail_sndl 1 . 1. Ok, =0 error
to_send FALSE et az TRUE ta trigger to send an email
Email_Priority 3 1: High |, 3 Mormal | 5: Lowy

=end of list=

Below is the description of the three ISaGRAF functions for sending email.

2tol
100 :

101:
102 :
103:
MSG _

Return:

Q_

MAIL_Set(CMD_, MSG_)

Parameters:
CMD_ Integer Can be the following value.
1: Setreceiver 1, forex, TMP := Mail_set( 1, ‘chun_tsai@icpdas.com') ;

Max. receiver length can not exceeds 48 characters.
0: Set receiver 2 to 10 if they exist.
Set the sender , for ex, TMP := Mail_set( 100 , 'senderl@icpdas.com') ;
Max. sender length can not exceeds 48 characters.
Set the mail server 1 's IP address , for ex, TMP := Mail_set( 101 , '168.95.4.211") ;
Set the mail server 2 's IP address if it exist.
a new TCP port No. for sending email. (Default is 25 “SMTP protocol” )

Message the related message setting according to the 1st parameter - CMD _

Boolean True: Ok.
False : the related setting is not correct or the "CMD_" value is not correct.
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MAIL_snd( Start_, Num_, Subject_, Prio_, Datal , Data2_, Attach_)
Parameters:

Start_  Integer Starting receiver No. Can be 1 through 10.
Num_ Integer Number of receivers. Can be 1 through 10.
Subject_ Message Subject of the email. Max. length is 128 characters.

For ex, 'Alarm of plant 1'
Prio_ Integer Set Email Priority symbol.

Value can be 1:High, 3:Normal,5: Low .default setting is 3.
Datal  Message The email data 1 (Max. 255 characters).

For ex, 'Pressure 1 is too high. Please check itsoon! ..."
Data2  Message The email data 2 (Max. 255 characters).

More message behind the "Datal_". For ex, 'More message ...
Attach_ Message The attached file name if it exists. Max. 64 charcters.

Please give " (empty messge) if no attached file used.

Wincon-8xx7 : file must store in the \Email_ETH\' folder . For ex, \Email_ETH\AL.txt'
UPAC-7186EG : file must store in the X-607, X-608 memory .
IPAC-8447/8847 : file must store in the built-in battery SRAM in the backplane .
the valid value is ‘1’ , 2’ , ..., ‘8" . the number is the file ID No. set
by the “S_FL_AVL” function. (refer to section 10.3 or appendix A.4)

The max. attached file size are listed as following.

Wincon-8xx7: 2M Bytes. , iPAC-8447/884T: 488K Bytes
UPAC-7186EG + X607: 112K Bytes , uPAC-7186EG + X608: 488K Bytes
Return:
Q_ Integer

1 : Ok, then start sending email ...

<0 : error

-1 : Busy. The earier email is still sending ...

-2 . The first Receiver (No. = "Start_" ) is empty or error.

-3 . Mail server 1 is empty or error.

-4 . Sender is empty or error.

-5 : "Start " value less than 1 or larger than 10

-6 : "Subject " exceeds 128 characters.

-7 . Email system is not active yet, Please use "mail_set( )" to set at leaset one receiver
email box address, one mail server IP and the sender email box address

-8 : "Num_" value less than 1 or larger than 10

-9 : The given attached file name doesn't exist or file path name > 64 characters or
its size exceeds the allowed file size.
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R_MB_ADR(1,9995) is to getthe email sending state sent by "Mail_snd( )" .
The return value of R_MB_ADR( 1, 9995 ) will remain until next calling “Mail_snd()”
Return :

0 : Sleep. No action

1 : Busy. one email is still sending now

21 : Email is successfully sent through Mail server 1
22 . Email is successfully sent through Mail server 2

<0 : Error happens

-1 : Can not connect to the Mail server

-2 . Sender setting is rejected by the Mail server
-3 : Time out

-4 Ethernet socket error

-5 : receiver setting is reject by the Mail server

R_MB_ADR(1,9994) is to get the current email sending progress sent by "Mail_snd( )" .

Calling “R_MB_ADR( 1, 9994 )” can not get the Error No. when error happens. Please use
“R_MB_ADR('1,9995)” togetit.
If error happens while sending email, the return value will stay at its last value until next
calling “Mail_snd()”

Return :

0 : Noaction

1 : Connecting to Mail server 1

2 . Mail server 1 connected . Sending "HELO “
3 : Sending "MAIL FROM: ..." to Mail server 1
4 : Sending "RCPT TO: ..." to Mail server 1

5 : Sending "DATA" to Mail server 1

6 : Connecting to Mail server 2

7 . Mail server 2 connected . Sending "HELO ..."
8 : Sending "MAIL FROM: ..." to Mail server 2
9 : Sending "RCPT TO: ..." to Mail server 2

10 : Sending "DATA" to Mail server 2

11~ 100 : the current progress of sending email data.

For ex, 25 means 25 /100 = 25%
36 means 36 /100 = 36%
95 means 95 /100 = 95%

100 means 100 /100 = 100 % (sent completely)
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Chapter 13. Remotely Download Via Modem_Link

13.1: Introduction

COM4 of The 1-8417/8817/8437/8837, i-8437-80/8837-80, iPAC-8447/8847 & COM2 of the W-8xx7
supports full modem signals. It has embedded the Modem_Link protocol for remotely download and
monitoring since the 1-8xx7 driver version of 2.14 & W-8xx7 driver version of 3.10. Please refer to
Appendix C to make sure your 1-8xx7 controller driver version is the same or higher. You can obtain the
new released driver from:

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

To Remotely download and monitor program via the Modem_Link, 1-8xx7’s Com4 & W-8xx7’s Com2
has to link to a modem. They have exactly the same pin assignments as the Com1 (9-pin Dsub) of the PC.
We name the controller as “Modem Station” since it will pick up the phone call coming from the remote

1-8xx7’s COM4 or
W-8xx7’s COM2

Modem I ]
- i
- L]

|——|—|—| \__ -~
ISaGRAF Phone Line
Or VB6
program Phone Line

PC running ISaGRAF. If the controller is either 1-8437 or 1-8837 (Ethernet controller), The configuration
can be extened to link many controllers together. Therefore, the PC running ISaGRAF can remotely
download to anyone of them through the modem and the Modem station.

Note: W-8xx7’s COM2 can be set as Modbus RTU port, please disable it if using as “modem_link”

1-8437/ 8837
g BRI (G (G
( - Ethernet
ISaGRAF Phone Line i —
orves wmo S (OO o o

Phone Line

port. Please refer to W-8xx7’s “Getting Started” Manual.
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13.2: Download Program Via Modem Link

Warnning:

Do not download a project which uses 1-8xx7’s Com4 & W-8xx7’s COM2 to do other things to the
“Modem station” controller. For ex, do not connect “Bus7000” & “Mbus” with port_no = 4 (for 1-8xx7)
& port_no=2 (for W-8xx7). And do not use “Comopen” to open Com4(for I-8xx7) & Com2(for
W-8xx7). It will disable “Modem_Link” if you use them for other purpose. That means, you can not
remotely connect to it.

Note: W-8xx7’s COM2 can be set as Modbus RTU port, please disable it if using as “modem_link”
port. Please refer to W-8xx7’s “Getting Started” Manual.

The first thing is to add a “modem password” to your ISaGRAF program of the “Modem station”
controller for security. To do it, click on one empty slot No. from the 1/0 connection window. Then
connect “Modem_PS” on the slot.

== I[3aGREAF - TEST - Programs

Filz  IMake Project Tool: Debug Ophions Help
B EHSX BN 2 X Q2]
Begir: [z 1

|0 connection

wm [BaGRAF - TEET - TAD connection

Begin: fi Fle Edit Toolk Options Help

T almB2po|ltd|FR &l

= |

Select board fequipment

i_8042: Isolated 16 CH.DI & 16 CH. DD a
i_B054: Isolated 8 CH. DI & 8 CH. DD
i_8055: 8CH. DIX 8CH. DO

i_B063: Isolated 4 CH. DI & 4 CH. DD Cancel |
i_ 87013

- 4 CH. RTD Input with Alarm
1L 87017: 8 CH. Analog Input with Alarm Note |
i_87018: 8 CH. Thermocouple with Alarm —

i_B7054: lzolated 8CH. DI £ 8CH_ DO
i_87055: 8CH. DI & 8 CH. DD
i_B7063: lzolated A CH. DI £ 4 CH_ DO Library
master: Set as Fbus Master <Old Yer.>»
mbus: Modbus master on COM3 or COM4 "~ Boards
modem ps: Set Password of Comd:-Modem =
slave: Set as Fbus slave <DId Version> ¥ E quipments
x¥107: BD1 & 7D0 for the 7188<B/EX

x304: 1DA JAD 4D0 ADI for FI1BEXBE/EX ™

CIREIHEIE R

:

Then you got the window similar as below. Type in your prefered password for the “Modem station”
controller. The password can contain up to 12 characters & can’t use character “ and .
Then re-compile it and download it to the “Modem station” controller.

Note:

User can write Visual Basic program to acess to the 1-8417/8817/8437/8837 & W-8xx7 via Modem.

Please download VB6 demo source code at
http://www.icpdas.com/products/PAC/i-8000/1-8417.htm or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/vb_demo/ or
CD-ROM:\napdos\isagraf\vb_demo\
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wm [BaGREAF - TEET - [0 comnection

Optionz:  Help

alpBo0|¢0FR| &l

=

[ )i

[ 9 | em modem_ps
B = Password

o <k

Parameter:

WYalue:

JECTLINEE I

b an] F"assv.r\d=

110 Board paraometer

10

11 ~|

Very Important:

If you don’t assign the Modem password to the “Modem station” controller, anyone who has the phone

No. of your “Modem station” controller can link to it to do anything. Be very careful.

Now we are going to download and monitor the program of faraway controllers.

Click on “Link setup”, select “Modem_Link”, and then click on “Setup”

=2 [RaGRAF - TEST - Programs

File Make Project Tools Debug Ophons: Help

B HRZ| DB ¥ X mi R3

Begin: @m

PC-PLC link parameters

Begin: fi (Ladder

Target S5lave Humber:

Communication port:

Control

Time out [zeconds]:

Retnes:

1 o ]
Modem_Link LI LCancel |
COM2 -

o ooy |
ETHERNET = \
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For windows NT, 2000 & XP users:

If you are going to connect the “Modem station” controller, check “Modem station”, otherwise check
“Other IP”. “Other IP” means the target controller is not connect to a modem however connect to the
“Modem station” controller via an ethernet cable, the IP address has to be assigned.

& Modem_Link Setup Dialog
STATION NAME : Mo Station Connected
PHONE NUMEEER : No Station Connected

Then click on “debug”. Select the correct Com port of your PC which will dial the modem. And then
click on “Add Station” to add a station if you have none.

=2 [RaGRAF - TESTI - Programs

File Make Project Toole Debug Ophons: Help

B HSHE LDEMD & Xis m$b AD %

Begin: [re JMONE JHoL LY

w5 ICF DAY Modem Link ICF Das O LTD. K |
Delete Station |

COM PORT :

Modem Yoice ¢ OFF &+ ON

Controller Station List

Connect to Station

EXIT Help

Then you will see the below window. Given a name for this new station and the target phone No. If you
add a “,” character inside the phone No. It will wait one second and then dial the rest No. For ex. Given
No. as “9,,22570001” will dial “9” first, then wait 2 seconds and then dial “22570001”. The password
must set to the same password of the “modem station” controller.
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ICP_DaZ ADD ETATION ICP DARCO LTI,

SET H Cancel

Click on the station you would like to connect first and then click on “Connect to Station” to command
the modem dialing to the faraway controller.

M8 ICF DA% Modem Link ICP Das CO LT |

Contooller Station List

Add Btation Delete Station

Tice AN COMPORT:  [cOM3 =]

Modem Voice ¢ OFF + QN

Connect to Station \

N\

[CP_DAS CONNECT CONTEOLLER ICP DAR CO,

STATION NAME : Tiger

PHONE NUMBER : 22570001|

‘Wait about 70 seconds for remote response.

DISCONNECT Mimimize YWindow

After the connection is Ok. You can download, monitor and change the variable value just like you did
when the controller is near beside you.

To disconnect from the target controller, close the “ ... Debugger” window. Then you can choose “No”
to keep the phone connected, or “Yes “ to hang off phone.
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If you choose to keep the phone connected, you can open another ISaGRAF project to directly connect to
another faraway target. The modem won’t dial again.

GRAF - TERTI - Debug

E Contiol Tools Optons  Help
@it » | & e

allowed=0 current=3 maximum=b overflow=0
16:06:35 [0]: application stopped
16:07:11 [0]: application stopped

ICP_Dal CONNECT CONTROLLER ICP DAR

STATION MAME : Tiger
PHONE [WRSET x|

& Do You Want ko Disconmect ModermLink Also ?

I

DISCONNECT | Mimimize Window

However, keep in mind, remember to disconnect the modem_link when you finish your work, don’t
waste the money to the telecom company.

© [8GRAF - TEST] - Deby i ] I [ 5

File Control Tools Optic Heln

@ni= v O AP

RUN allowed=0 current=3 maximum=6 overflow=0

3 E b t I hunsﬂelp
B hEo a0 = |8 cu

creation

w Bl

ishizwith

= - EE" = @ demo_29 Store 1200 shot-int walues every 75 sec. and then send o PC via Com3
e = dema_30 Store 2880 shorl-int walues every 18 sec. and then send to PC via Com3 In2/80 T4 03 59
EE tstmam?2 1921681194 02729 F-F 04:13
= = I02/8/3 F 4 04.04
‘.}! E arers 4 422

024845 FF 04:34
02808 F4F 04:12
0277420 T<F 06:22
0277430 FF 0626
‘é g 020813 F4F 03:56
i

I02/3/20 F<F 05:15

CONNECT_CONTEOLLER 5 COLLTD. 027427 T 4F 10:41
02/8/2 T 0724
E; STATION NAME : Tiger 02/8/9 T 4F 02.04
El

Gy PHONE NUMBER : 22578673

- | 1] << Ready for ISaGRAF. >>
L ET‘ Eg Reference =
ADSLEE GO T

Sk Author r

Date of cre

Yersion nu

Descriptiol
L‘

DISCONNECT Mimimize Windowl

) Temp \
@ =) WINDOWS e
| >

/REA| |y CoChunliser Ma.. | BY Micmosoft Word - . |[ B [S.GRAF - Project. G, ISeGRAF - TESTL...| 8 I5aGRAF - TESTIN] 41 ICP_DAS Moiem..

AR A R S S TR
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For windows 95 & 98 users:

Given the correct target phone No. and the correct Com port of your PC which will dial the modem. If
you add a “,” character indise the phone No. It will wait one second and then dial the rest No. For ex.
Given No. as “9,,22570001” will dial “9” first, then wait 2 seconds and then dial “22570001”. The
password must set to the same password of the “modem station” controller. If you are going to connect
the “Modem station” controller, check “Modem station”, otherwise check “Other IP”. “Other IP” means
the target controller is not connect to a modem however connect to the “Modem station” controller via an

ethernet cable, the IP address has to assign.

ICF DAS Modem_ Link Copyright : ICP D__. I

M Modem woice
Passwur@

& Modermn Station

<  Other [P 192
" Other P |

Dk.ll Cancel | Ifo. |

\

Ll s dial

gl16s BN R

Then click on “debug” to start dialing the modem to connect to the faraway controller.
== [BaGRAF - TERT - Programs

File Make FProject Tools Debug Ophonz:  Help

D HST | DED B X ok s
Begin: @m DiEhug

ICF DAS Modem_ Link Copyright :IC... B

Bedirn: fi (La Dialing =

Please wait ahout 20 to 80 seconds.
Phone Mo, 22570001
Comim. Setting © COMT, 19200, M, 8, 1

Target . Modem Station

After the connection is Ok., you can download a new program, monitor the variable status just like you
did when the controller is near beside you.

When you close the “ ... Debugger” window, the PC will command the modem to hang off the phone
and disconnect with the faraway controller.
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@ [BaGRAF - TERT - Debugger
File Control Tool: Options  Help N
@s= r M| O

'ebus_m_" active

Note:

The Modem_L.ink software installed on windows 95 & 98 doesn’t support “keep the phone connected”
function. That means each time you close the “ ... Debugger” window, the phone will be hanged off too.
So next time when click on “debug”, you will see the modem dialing again to conect to the faraway
controller.

For Windows NT, 2000 and XP users, the modem will not dial if you keep the phone connected.
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Chapter 14. Spotlight : Simple HMI

Spotlight is a simple HMI coming with ISaGRAF which allows user to build Boolean Icon, Bar Graph,
Trend Curve, Value Text, Bitmap Picture to make application more friendly.

14.1 A Spotlight Example:

This Demo example can be restored from the ICP DAS’s 1-8000 CD-ROM - “demo_37" (For 1-8xx7).
Please refer to Chapter 11 to restore it.

Variables used In the example:

Name Type Attribute |Description

INIT Boolean |Internal |Only = TRUE at the 1st scan cycle, INIT value is TRUE
L1 Boolean  |Output |Output 1, connect to Chl of “show3led”

L2 Boolean  |Output |Output 2, connect to Ch2 of “show3led”

L3 Boolean  |Output |Output 3, connect to Ch3 of “show3led”

Buttonl Boolean  [Inpput |Input 1, connect to Chl of “push4key”

Button?2 Boolean |Inpput [Input 2, connect to Ch2 of “push4key”

Button3 Boolean  |Inpput |Input 3, connect to Ch3 of “push4key”

Button4 Boolean  |Inpput |Input 4, connect to Ch4 of “push4key”

VAL OUT Integer Internal |to set blinking period, initial value is set at 500 (unit:ms)
OLD_VAL OUT |Integer Internal |Old value of VAL _OUT

T1 Timer Internal [Time Period of blinking

MSG1 Message |Internal |Status report, please set its Maxinum Length to 48

HMI screen outline:

[ ¥ISaRAF - DEMO_37:8P1 - SpotLight I m] 3]

File Edit Inmxt Options Help
B ND@ e l=@ @4 lE 00|

SpotLight Demo :I
Button1 Button2 Button3 BEutton<
L1 L2 L3
@) B g
WAL OUT=500 LRl
- T me 500 ms

Ok

VAL_OUT

o |
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Project architecture:

LE [BaGEAF - Project Management

Fie Edit Projct Took Opfions Help Group name: Spotlight

BE DEM S| 0 8 — (& st

creation

Spatlight Demo -~ IRaGRAF - DEMO_37 - Programs

=10l x|

sl cnd By et Fil=: Make Project Tool: Debug Options EB,
Hmmnc; - eh B HSD DEN XX ol 2os |
I Begin: m
F# Demo

End: end_init

project name: demo_37

|Elegin: st init rStructured Text)

ST Program “st_init” in the “Begin” area :

(* Do some init action *)

if INIT=TRUE then
T1:=TMR(VAL_OUT); (* Convertinteger:VAL_OUT to Timer:T1 in ms *)

MSG1:='OK.";
OLD_VAL_OUT :=VAL_OUT ; (*init OLD value *)
end_if;

(* if set a new value to VAL_OUT ¥*)
if VAL_OUT <>OLD_VAL_OUT then

(* VAL_OUT is acceptable *)

if (VAL_OUT>=200) & (VAL_OUT<=5000) then
T1:=TMR(VAL_OUT); (* Convertinteger:VAL_OUT to Timer:T1 in ms *)
MSG1 :='0OK.";

else  (* VAL_OUT out of range *)
MSG1 :="VAL_OUT should be between 200 and 5000 ." ;

end_if;

OLD_VAL_OUT := VAL_OUT ; (* update OLD value *)

end_if;

ST Program “end_init” in the “End” area :

INIT := FALSE ;
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LD Program “Demo” in the “Begin” area:

.

BLIMK L1
RUN Q

TIHCYCLE

F Display YAL_OUT to S_Mhl *)

VALTOLED
I RLIM_ =

FALSEHFSH_

TH#Os—CLK_

WAL OUTYA |

Operations :
The status of four push buttons will be displayed on the HMI screen
The first output will be blinking with the period defined by “VAL_OUT” in ms
Value of “VAL_OUT” can be modified from the HMI screen
The second and third output “L2” & “L3” can be controlled by the HMI screen.
The Value of “VAL_OUT” will also be displayed on the front panel of the controller.
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Steps to build a Spotlight: HMI screen:

Complete this Demo project as described above.
After you finish it. Compile it to make sure there is no error.

Copy all files inside “ICO” folder to the associate directory of your project.

The “1CO” folder contains some boolean icon files already bulit by ICP DAS. They can be found from
the ICP DAS’s CD-ROM : \napdos\isagraRICO\

For example, this demo project is inside group “spotligh” and the project name is “demo_37”, then copy
CD-ROM: \napdos\isagrahICO\*.* to c:\isawin\spotligh\demo_37\

If the “1CO” folder is not found in your CD-ROM. Please download it from the below site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/

Get into the Spotlight editor.
Click on “Simulate”, then click on “Spotlight” to open spotlight editor.

== [BaGRAF - DEMO 37 - Programs

=10] x|

File Make Project Tools Debug Options Help

B EHSX LDEMN X Xis mk 255

Begin:
A Demo
Enct: end_init

@ [HaGRAF - DEMO_34 - Debugeer

File Control Tool: Optionz  Help

LN Y. .

RUN

A “SpotLight” window will appear as below.

| BI3aGRAF - DEMO_34:[untitled] - Bpotlight

File Edit Insrt Ophonz: Help

8 hBh@ mliwkb-n=@ | wB L2 403

-
4 |

Add “boolean Icons”
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Click on “Boolean icon”, then set the associated Name as “Button1”, Caption as “Name”, Align as
“Top” and then set the prefered *.ico file to display with “FALSE” and “TRUE”, and un-check

“Command variable”.

| EI3aGRAF - DEMO_24:[untifled] - Spotlight

File Edit Insrt Optons: Help

AlNBa nle-p=@ i de

- 4

Bodlean icon

Ttem styls

Name: - (ounen Bl
Stle:  |Bodlean icon E |
Soaler | H—

Click to set the *.ico file to
display. If ico files are not found,
please refer to step 2.

Colar; - j Back: j
7|
L [Nrestiarn | Tothe top j| e
185 10 EEEEE.
Falze: | J [BLU_CcnzICa ciisawintspotlizhidemn_34
T e Iz 3
| j\ BLIT OFF3 100 :I (= 1samN 4 (0.
ELU ON1ICO [ SPOTLIGH
Captior; M arne v:H Foi [E0T ChoIco = DEMO_34
BTN _FF3ICO
Align.: BTN_OFF1ICO hd =
T EAREI(T): RRERELEE (V)
Colar: -j Back: |none j [foons ENEE |
' Co

S

Then drag the boolean icon to appropriate place.

Eﬂ& Edit [nsrt Option: Help
8 D& wlmkb-a1=@ B 54D
Button |
1] | H oA
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Check on the new created boolean icon, copy it(Ctrl+c) and then paste it (Ctrl+v) to reproduce one
another boolean icon. Then drag it to the prefered place.

| EIEAGRAF - DEMO_24:[untifled] - Spotlight

File Edit Insmrt Options Help
8 D& wlmkb-a1=@ B 54D

Button

4 | _*I_,z!

Check on the new created boolean icon, then click the right button of the mouse, select “Set item style” to
modify the name to “Button2”.

[ ¥I8aGRAF - DEMO_24:[untitled] - Spotlight

File Edit Insit Options Help

8 DBE& Blek-n=@|x<B L5508 =44

Button Eutton 1 click the right button of the
@ [§ =l

Cut Chl+E
Copy i+ C
Paste Chl+V
Delete
Trite walue
Set dtem style

an >
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Then we have ...

| EI3aGRAF - DEMO_34:[untifled] - Spotlight

File Edit Insext Option: Help

Slhp@ mrmk-n=@xB D] 4L

Button 1 BUHOHZ

@
] |

LIT;!
Follow the same method to create 4 boolean icons as below. Recommand to save it anytime for safety.
Given a name to this screen.

| EI3aGRAF - DEMO_34:[untifled] - Spotlight

File Edit Insext Option: Help

8 DDA niwmka=@|xBdeiE =48]
™ =
Button1 Button?

Button? Euttond .
@ @ @ @

|

& | —— 5
LCancel |
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We need one another Boolean icon to display the status of “L1”. Create it with a different color (TRUE :

“YEL_ONZ2.ico” , FALSE : “YEL_OFF2.ico™).

| EIZaGRAF - DEMO_34:[untitled] - Spotlight

File Edit Insert Options Help
8 DBhE mlmpkb-a=@|xB &40

4 |

Button 1

@

Eutton2

@

Button3

@

Buttond

@

;Ij.;

And then create L2 & L3 with TRUE:”CMD_ONZ2.ico” and FLASE: “CMD_OFF2.ico” as below.

Save it anytime, L2 & L3 should not un-check “Command variable”.

|_®I8aGRAF - DEMO_34:[untifled] - Spotlight

File Edit Inwmrt Optionz Help

8 NR@ whwmF-n=@|xBdE i o408
o\

I
L = “”ﬂ Buttona Button4

M ame: |L2 u | Ok I @ @

Style: | B oalear icon j| Cancel | LZ L3

Sieale: | |§| = HEF'F HEEF

Colar; mj Back: j v :j
[T Etiarm; | To the top j|

False: |cMD_OFF2IC0 J

True:  |[EMD_ON2ICO [

Caption: | Mame j| Font...
&lign.: | Top j|

Colar; -j Back: |none j

v Command varable ™ g——— |

Keep it checked for L2 & L3
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Add “Unipolar bargraph”

Click on “Unipolar bargraph”, set the associated Name as “VAL_OUT”, Scale as “5000”, Color as blue

Back as gray, Direction as “To the right”, Caption as “Name=Value”, Align as “Top”, and un-check
“Command variable”

| EI3aGRAF - DEMO_34:[untifled] - Spotlight

File Edit Insert Option: Help

8 DbE BUmkn=@|wBdwlE ot L
-

Button _

@ Name:  /JwaL_0UT A e ]
L Shyle: Lln||:u:||ar I:uargrap|'} j| Cancel |
Scale: Qoo H

Colar: Back:
q | :
Directions | To the right

L%ﬂ
e

f=5lz=: |
e |
~
Captior: | Marme = ‘Jalue j| Faont..
Aligh.: <LT op j|

Colar: Back:
@mmand @

Click and hold on the left button of the mouse to change to the prefered shape as below. Save it anytime

[ EIEaFRAF - DEMO_24:[untifled] - Spotlight

File Edit Inzert Options Help
3|D.mmﬂ*lﬁciﬂmﬁ|g.5@ﬂqnu‘ ‘D{L|
N\ 1=
Button Button? Button3 Buttond
L1 L2 L3
@) i< i
WAL Ol_JT a00
« | Ll_,ﬁj
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Add “Single text”
Click on “Single text”, set the associated Name as “VAL_OUT”, Caption as “Name”, Align as “Top”

| EIZaFRAF - DEMO_24:[untitled] - Spotlizht

File Edit Insert Option: Help

8 DBE | Whmpk-a=@]wE e HFE| 43|

Single text |

Button’ P — Bittongd
[tem stvle

@ M arne: @L_DLIT J | ak I

L1 Syle: | Single j' Cancel |
O Seale; | H .

VAL_OUT Color: Back:

- [ire etk | Tothe top j|
ez | J
< | ires | J » Ijv
N\
Caption: | Marne \ j| Fort... |
Vi
Align.: Top j|

Color: Back:
¥ o mise 3| <eep it checked for
= VAL_OUT

Move it to the prefered place and save it.

| EI[SaGRAF - DEMO_34:[untifled] - Bpotlight
File Edit Insert Ophtions Help
8 DBE mlm =@ xBiiF 58|
N =
=
Button 1 Button?2 Button3 5%4
L1 L2 L3
O i i~
VAL _oUT
WAL OUT=500
= 500
4 | AV
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Click on “Single text” again, set the associated Name as “MSG1”, Caption as “None”, Align as “Left”
and un-check “Command variable”.

| ¥I3aGRAF - DEMO_37:P1 - SpotLight 3 - |0l x|

File Edit [nmit Option: Help

BID&|£{L\1T.-L-P¢:E:W|%¢d@iﬁﬂ.ﬂ\ai}iﬂ

SpotLight Demo [

Button Button 2, St D:.Hmm

@ @ Mame: |MSI31 ) oK kl

L1 L2 Stuyle: I Single J| Cancel EI

@ HE:F Gizales
Color: Back:

VAL OUT=500 Directiar: | To the top j|

- Falze: | J J
4 | | e | J ré
Caption: | Mone j| Eont... |

Align:  [Let |
Color: m Back: M

Move it to the prefered place and save it.

| BIEaGRAF - DEMO_37.5F1 - Spotlight o ] 4
File Edit Lusert Option: Help

3|D.ﬁ|1931T*Pvm=.W|u.d@:ﬁqnn| ﬁg’|

SpotLight Demo .

Button] Buttonz2 Button3 Buttond
L1 L2 L3
O I i
VAL OUT=500 VAL_OUT

- ms 500  ms

.0 -

4 | 4
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Add “Curve”

Click on “Curve”, set the associated Name as “VAL_OUT”, Scale as “5000”, Color as red, Back as gray,
Caption as “Name”, Align as “Top”, and un-check “Command variable”

| ¥IZaGRAF - DEMO_34:[untitled] - SpotLight

File Edit [nsert Ophon: Help

8 DBEa mlempm=@ «<B L7218 = 04
—
Button] Button2 Button3 Button4

- VAL O Colar: <-j Back: ﬂ )

e | J

— _>ILI
\ j| Fant. . =
1

/ ~|
Back:
@ommand g@

Click and hold on the left button of the mouse to change to the prefered shape as below. Save it anytime

4 |

- Bpotlight

; ] ] o[]S
Fil: Edit Inmit Options Help
a|me<zam-.n_-r%m:@|u Aewgim e 4 4

SpotLight Demo I
Button1 Button? Button3 Buttond
L1 L2 L3
O i g
WAL OUT=500 VAL_OUT
- T ms 500 ms
ok,
VAL OUT;—- ----- .
II_l_l
< e
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Add “picture”

Please build 2 bitmap pictures by MS painter as below. Then save them respectively with file names of

“sp2.bmp” & “ms.bmp” to the associate project directory. (For this example
“c: \|saW|n\spotI|gh\demo 37\7)

-‘F&?%@ SRERE) IR

RO BRI A

EEEE
e i (m

EIHEE'EBH * EhE—

--------------
el ot o [

[anz=sien - sEE—F (F9A] ThaksR Py (SLOHERE|

Click on “Picture”, Select the associate bmp file name

@ B e 4 &

[ ¥ ISalRAF - DEMO_34:8F1

- apotlight
File Edit ILnsect

Options  Help

== R L W

Button Button?2 Button3 Button
@ @ @ @
L1 LZ L3

O

Ineert pictore

& R
WAL _OUT: [3p2 bmp chsawintepotlighidemn_34
- M2 BMF = B o =] il
[ isawein RS (A
— (== spotligh
= demo_34
VAL OUT——
= =

——  tEEREREI(TY: FEETREE D) v!
1 |Bi1maps LI I (=N j 4
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Add 2 pictures “sp2.bmp” and “ms.bmp” to the prefered place, then we got the below window. Click on
“Lock” to protect it (No modification allowed). Save it anytime.

| EI3aGRAF - DEMO 3T:3P1 - Bpotlight

-0l x|
File Edit [nsert Options: Help

LALELVES LEE LT LG IR R

SpotLight Demo r
Eutton 1 Button2 Button3 Button4
L1 L2 L3
© I I
VAL OUT
WAL OUT=500
- B ms 500 ms
QK.
WAL _OUT
| AW
Add the HMI screen to the “Workspace”
Quit “simulation”, then run “Debug”-“Workspace”.
@ [ZaGEAF - DEMO_34 - Debugger
File Control Tool: Optons: Help N
SRR ¥ 3

== [SaGRAF - DEMO_24 - Frograms
File: Make Froject Tools | Debng Options Help

B | B 21| (Y B Debue mH| Az s
Bregin: @m Simmlate

Workspace \
Link setup

Begin: Demo (Ladder Diagram)
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Move the HMI screen to the right (Workspace)

Documents:

‘wiorkspace:
demo (program)
i=pl [oiraphic)

LCancel

J. Time to download to the controller and test

Click on “Debug” to download the project to the controller and test it. You may double click on “L2”,
“L3” or “VAL_OUT” to modify the value and see what it happens on the controller. And also you can
press the 4 pushbuttons on the controller

== TRatEAF - DEMO 34 - Programs

File Make Project Tools Debug Optons Help

B HS hEMm 2 X

i¢|mm§4|3\!*e¢|
Begin:

Debug

| EI3aGRAF - DEMO_24:3F1

- Spoflight
File Edit Insert

Options  Help

8 Dbha mlwea=@ wB 5208 20 b

SpotLight Demo

| [»

Buttan Button?

Eutton3 Buttond
© @ ) @
L1 L2 L3
O i i
) \ VAL _OUT
VAL OUT=1500 >

— s 1500, m
OK. ™~

VAL oUT

_'I_AJ
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You may double click on “VAL_OUT” and give a value large than 5000 to see what it happens.

| ¥ I3aGRAF - DEMO_3TEF1 - Bpotlight o ] 4
File Edit [nsert Options: Help
B DDA Blwma=@ B L oL

SpotLight Demo

Write inte gerdreal wariable x|

3

= Mal OuT IFF
Enter new walue |E|:I|:I|:| ) | B

rite I Lock | rlack | LCancel | 500

O

Eutton 1 Button2 Button3 Button4

() (o) © @

VAL OUT

N\

ms

VAL _OUT

4 |

Ll?i

Note: For quick response, user may click on “Options” — “Parameters”, and then set the “Cyclic refresh

duration to a smaller value. (Recommand not to set below 200 ms)

@ [5aGEAF - DEMO_24 - Debugger

File Control Tools | Optionz  Help
P obe | ] | | Parometers
whiaty. cycle tining
v Show errors

Clear errors

ommncation parameters

x|

=101 x|

Communication time out; 2000
Cyclic refresh duration; , g I
': Cance |

[&ll timez ares aiven in millizeconds]

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS

14-16



Chapter 15. Creating User-Defined Functions

ISaGRAF supoorts functions written in ST, FBD, IL and QLD languages. User-defined functions are
normally for some algorithm which been used again and again.

A function always has an return value (output parameter) and its name should be the same name as the
function, and may have up to 31 input parameters. The code written inside functions can not call any
function block, however can call other ISaGRAF standard functions and ¢ functions provided by ICP
DAS.

We are going to creating a function to save an integer value to the EEPROM. Its format is as the below.

Function name : W_EEP
Description: Save an integer to the EEPROM when its value changed
Input parameters:
ADDR_ (integer) : the address of the EEPROM to write W EEP
V1 _ (integer) : New value .
V2_ (integer) : Old value ARIRLE
Return parameter: 1
W_EEP (integer):  return the new value 2w EEPI

Note: The parameter names been used will become reserved names. That’s why we use
ADDR_,V1_,V2_ rather than ADDR, V1 & V2.

15.1: Creating functions inside one project

Functions created inside one project can be only called by other programs written in the same project.

A. Click on “Create new program” inside the project. Given Name as “W_EEP”, Language as “ST:...”
Style as “Function”.

- I8a(RAF - TRO63 - Programs -0 x|

File Make Project Tools Debug Ophonz: Help

B B ?m|$xi¢|m§q|ﬂ’e¢|
S Create nesw program

New Program EI

M arme; |W'_E EP

Begin: demo  (Function

|
Comment: |Save ah integer ta the EEPROM |
|
|

Language: | SN |
N
Shyle: Function ) ;I
———

k. LCancel |
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B. Double click on the function to get into it. Then click on “Sub-program parameters” to define input
and output parameters.

- [RaGRAF - TA062 - Programs =10l x|
File Make Project Tools Debwg Options Help
B HSX EMD| =X mH| 23 %

Begin: demo
Functions: Sawve an integer to the EEPROM
e 3R AF - TA063:W _EEP- ST p =10l x|

File Edit Toolz Optons: Help
hR| X2 i «Bd B &
\

| Sub-program parameter s |

Parameters - W _eep’

N\ e o~
M arne: QW_EEP ) | " Boolean Izt
_ M,:,,jev ' Analog

¢ Real Delete

" Timer

" Call

¥ Fetum

il

Arrange
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C. Declare local variables. We need a local boolean internal variable “TMP” in this example.

_ ol =]

_1o] x|

File Edit Toolz OCphons Help
| | | & o@| | = =@ £ | < S |
nces | Cefined words |

ARCICHE . omment

do Wariable XI
Mame: |T|“-'lI P ) Metwork Sddress: I:I
Comrment: | |

Attributes ———————— Walues _
& Internal Falze: | |

[t Cancel I
True: | |

st et I

7 Constant I zet ta e at init

I Fietain EBrevious I

D. Enter function codes.

: IF V1 _<>V2 THEN (*if value changed *)
SRR AN EE]  TMP := EEP_N_W(ADDR_, V1) ; (* save it to the EEPROM *)
Fle Edit Iook Options HY9 W EEP:=V1 :  (* return the new value *)
B&|MEa H4 ENDIF;
|

IF U1_ <> U2_ THEHM (* if value changed >
TMP := EEP_N_UCADDR_,. U1_>; (= save it to the EEPROM =)
W_EEFP == U1_ : (¥ peturn the new value =

EMD_IF :

E. Verify the function.

adRAF - TB06Z.W_EEFP - 5T program - | EI|5|
Fil=: Edit Tool: Option: Help

D@ XME! | HE | «<BL B &
IF  Ui_[velity program JEM ¢x if value changed =

TMP == EEP_M_UW<ADDR_. VU1_>:; <% save it to the EEPROM =)
W_EEF == Ui_ ; (#* peturn the new value >
END_IF

Code Generator |

Mo error detected.

Do you want to exit the Code Generator now 7

LContinue
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F. Call it in other programs in the same project.

Global variables used in the project:

Name Type Attribute |Description

INIT Boolean |Internal |initial value at “TRUE”. TRUE means 1* scan cycle
K1 Boolean |Input Connect to 1% ch. Of “push4key”, press it to get “Val”
New Val |Integer Internal |New value wish to save to the EEPROM

Old_Val Integer Internal |Old value

Val Integer Internal |Read back value of the EEPROM

Project architecture:

-+ [3a(3RAF - TA0AZ - Programs -10] x|

File Make Project Tools Debwg Options Help
B HSX EMD| =X mH| 23 %

Beqin:
Enct: end init
Functions: W EEP =ave aninteger tothe EEPROM

|Elegin: demo  (Ladder Diagram]

ST program — “end_init” in the “End” area :

IF INIT=TRUE THEN
INIT := FALSE ;
END_IF;

LD program — “demo” :

" Remove protection of the EEPROM *)
INIT EEP_EM
o]

I | | en

" Read EEFROM*)

20qA00DR_\W_EEF |01d_Yal

Mew_wal—W1_

Old_wvaly2

IMIT EEP_M_R
I | | en 2rno |
kA1
| 20ADR o el
" ")
Y _EEF
I En eno |
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G. Set Compiler Options and compile the project.

- [8aGRAF - TAOAS - Programs -10] x|
File | Make Project Tool: Debug Options Help
Make application xl¢||§|]]]]§<l|§l-’e¢|
Beqir Vexify
Eni: Touch
Funci it to the EEPROM
Apphcation nun fime Ophong B
Compiler options

Begir Resources

Compiler options

T argets:

» SIMULATE: workbench Simulator "
ISAE8M: TIC code for Maotorola

f s |SASEM: TIC code far [nkel

CCEeM: C zource code [V3.04)

Select

Unzelect

v Lze embedded SFC engine Upload...

— O ptirizer:

¥ Fun bwo optimizer passes
[ Evaluate constant expressions Default
[ Suppress unuzed labels
[ Optimize wariable copying
[ Optimize expreszsions

[~ Suppress unused code

[ Optimize anithmetic operations
oA oo .

-= - I8aGRAF - TROGS - Programs -0 x|

' B

File Make Project Toole Debug Optons  Help

B HBE DEO KX mk| ADs|

Begin:
Enl: end init | hake application code |
Functions: YW EEP Save aninteger tothe EEPROM

Bedin; dema [Ladder Diaaram)

[x

Code (renerator

Mo ermar detected.

Do pou want to exit the Code Generatar now ?

Continue |

After download to the controller, you may change the “New_Val”, and then press “K1” to see what it
happens.
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15.2: Creating functions in the library

Functions create

d in the library can be called by programs in any project.

The steps is similar to the former section 15.1. Please refer to it in advance.

A. Get into the library. Then click on “Functions”

5 - Pojo el SI=TE

File Edit Froject | Tools Options Help

| G Luchive r | P Test | 2 |

18063 ;I
ebus_s1 Lnport IL program

ebus_s2 - |

1107

[ - 1ol x|

——
Ref
Auth

File Edit Toolz Option: Help

Functions LI D@|%|ﬁ |

10 configurations FBsample

i< complex equipments n: sample function: realizes a boolan AND
10 hoards . =
I Function Block Diagram

ate: 2 November 1994
CJ International

Conversion functions

call: pl. p2 : boolean values
return: boolean AND of both inputs

prototype: result := FBsample [booll, bool2);

id|

B. Create an new function and given Name as “W_EEP_N”, Language as “Structured Text”.

o5 [2aGRAF

Fil: Edit

- Lihraries ;IE' EI

Tool: Ophon: Help

Functions

HNED BR=|& |

; Raamnle -~
ilsample  |description: [Srestenew elemert | reglizes a boolan AND
Idsample |language:  Function Block Diagram
stsample
creation date: 2 November 1994
LIS Create new elememnt x|
call:
return;:  Mame: _EEF_N ok,
Comment |Save an integer to the EERROM| | Cancel |
Language:\] Structured Text / j|
N /
~
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C. Define input and return parameters

2 [2a0FAF - Libraries

_ (o] x|
File Edit Toolz Option: Help

|Fun-:1iu:-ns ﬂ Dm|%|ﬁ |

fbhsample name: - —

ilsample descriptiun: _ |Edrt|r|terfacefparameters

Idsample language: -

stsample
ﬂm Parameters - 'W_EEF_N*

Cancel

lig

| — Type

" Boolean
i fnalog

Inzert

Delete

I

Arrange
"~ Message
D. Add codes.
== [0 R AF - Libraries =10 ]
File Edit Tools Optionz Help
Functions JD@|%|E|
fosample [name: - 5
ilsample description: -
Idsample language: -
stsample
creation ¢=*

ek

s IZaRAF-W E

IF V1 _<>V2_ THEN (*if value changed *)
TMP = EEP_N_W(ADDR_, V1 ); (* save it to the EEPROM *)
Ble Edit Iook | W EEP N:=V1_; (*returnthe new value *)
B & | XA ENDIF;

4

IF Ui_ <> U2_ THEHW (* if walue changed =)
THP := EEP_N_UW<{ADDR_. U1i_>; (* zave it to the EEFPROM =)

W_EEF_N == U1_ ; ¢+ preturn the new value >
END_IF ;

I
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E. Declare local variables. We need a boolean internal variable — “TMP”

"w [%aORAF- W_EEPF N-3Tp

File Edit Tool: Opfion: Help

DEl X e «Bd B &l

=10l x|

IF U1_ <> EH (* if value changed >

TMP == EEP_HN_U<ADDR_, Ul_>; (* zsave it to the EEPROM =2

U_EE rpmem
END IF [BaGRAF - W_EEP_N - Local booleans

File Edit Toolz Optonz: Help

EEL | & =@

=1

=101 %]

IntegersiReals | Timers | Messages | FB inztances | Defined wwords |

Matmne Attrib, Aicddr, Comment

THP _[intEern:aI]

Kl

ThiP
000 [irternal] (false true)

F. Save the function and set compiler options.

"s ISa3RAF- W _EEPF N-8Tp

File Edit Toolz Optionz Help

D&Y S <Bd B &l

=10l x|

IF <:> U2_  THEN ¢x if value changed )

THMP -= TEP W LIrahnie Hi - fa% oan
v [BaGRAF- W _EEP N - ET program :

Fil: Edit Tool: | Options Help
B @ X 8 v Show ol b &gl

¢ 4+n +ho FEPROM w™

=10l x|

v Show Eewsords |
IF U1_ <> Fomt... =
THF -= EE Tah setting
W_EEP N : Targets:

=

END IF : pdate diamr > SIMULATE: “Warkbench Simulator

’ ol mrboe [S&EEM: TIC code for Motorola
_omp iler o il Hons

» |SA8EM: TIC code for Intel

1= Select

Unzelect

ll_l CCEEM: C zource code [V3.04) k -
¥ LUse embedded SFC engine \
— Optirmizer:

Upload...

I~ Run two optimizer passes

[~ Evaluate constant expressions

[ Suppress unused labels

[ Dptimize wariable copying

[ Dptimize expressions

™ Suppress unused code

™ Optimize arithmetic operations

™ Optimize boolean operations

™ Build binary decision diagrams [EDDs]

Default

Cancel

i
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G. Verify the function.

s ISaGRAF- W _EEP N-8Tp
File Edit Tool: Opfion: Help

=10l x|

DRl Y e «<Bd B gl
IF Ui_ N ¢x if value changed >
TMP := EEP_N_MCADDR_, VU1_J; <% save it to the EEPROM =)
UW_FEEP M == Ui_ ; Code Generator x|
END_IF ;

Mo errar detected.

A

Do pou want ko exit the Code Generator now 7

LConfinue |

Then you can call it in any project.
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Chapter 16. Linking MMICON

The 1-8417/8817/8437/8837, iPAC-8447/8847, 1-7188EG, 1-7188XG, uPAC-7186EG & W-8xx7
controller can integrate the ICP DAS’s MMICON to become their Man Machine Interface. The
MMICON is featured with a 240 x 64 dot LCD and a 4 x 4 Keyboard. User can use it to display picture,
string, integer, float, and input a character, string, integer and float. All control logic is written in
ISaGRAF program.

http://www.icpdas.com/products/HMI/touch Icd/man machine list.htm

16.1: Hardware Installation

Please refer to the “MMICON Hardware Manual” which is delivered with the hardware for more
hardware details.

1. The MMICON has a COM port. Please set as a RS232 port. (Please look at the jumper “J7” & *J8”
setting on the hardware).

Pin assignment :

1-8417/8817/8437/8837: COM3 & COM4 can be used. W-8xx7: COM2 or COM5 to COM9

1-8xx7 (COM4) ~ MMICON (CN3) 1-8xx7 (COM3)  MMICON (CN3)

W-8xx7 (COM2) RS232 RS232 RS232
2RXD — 2TXD 3RXD — 2TXD
3TXD ——— 3RXD 2TXD ———— 3RXD
5GND —— 5GND 5GND —— 5GND

I-7188EG/XG: COM3 can be used. (COM3 is added on X503 ~ X51x board)

I-7188EG/XG MMICON (CN3)
RS232 RS232
RXD — 2TXD
TXD — 3RXD
GND ————— 5GND

2. Please set Jumper “J2” of MMICON to position “INIT”. 1-8417/8817/8437/8837, 1-7188EG/XG &
W-8xx7 only support COM parameter “9600, 8, N, 1” and “address = 0” to talk to the MMICON.
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16.2: Create Background Picture Of the MMICON

Please refer to the “MMIDOS Software User Manual” which is delivered with the hardware for more
software details.

The number of the background pictures depends on the ROM memory on the MMICON. It can up to 256
pages for EPROM like “27040”, and 128 pages for “27020”, and 64 pages for “27010”.

Note: ROM/ EPROM/ EEPROM/ FLASH are all validate.

Please Install the “MMICON” folder from CD-ROM: \Napdos\others\mmicon\ to your hard disk.
Note: Please change all these file’s attribute : removing “Read-only”

Create all the background pages by Microsoft painter (Please refer to “P0.bmp”).

Edit your “Autox.dat” file (Please refer to “Autol.dat”). This file must remove its “Read-only” attribute.

Run “MMIDOS.exe” to build the “romx.bin”, For ex. “rom1.bin”

Using your ROM programmer to burn this “romx.bin” image to the ROM memory. Then plug it into the

socket on the MMICON.

Please refer to the “MMIDOS Software User Manual” which is delivered with the hardware for more
software details.

16.3: Writing Control program

The 1/0 complex equipment “mmicon” should be connected to the I/O connection window first. You
can find 3 boards under “MMICON”.

wn [3aGRAF - DEMO_38 - 140 connection =] 1

File: Edit Tools Option: Help
SR =]

| v ref=114
mamn| com_port = 4
L ]

NERSRSEE

em MMICON

B = Status n s
[-] = Key_in o
[[] = Page_out |
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Status:
Parameter “com_port” defines the COM No. to link to the MMOCON. 3 or 4 for 1-8xx7, while 2
or 3 for I-7188EG/XG, and 2 or 5 to 9 for W-8xx7
1 channel of Digital Input: True means communication between the controller and the MMICON
is Ok. FALSE means fail.

Key in:
1 channel of Integer Input: The value is the key been pressed. And the value will last only for one
scan cycle, then go back to 0.

Key Key code value Key Key code value
0 16#30 Enter 16#0D
1 16#31 : 16#2E
2 16#32 Left 16#1B
3 16#33 Right 16#1A
4 16#34 Up 16#18
5 16#35 Down 16#19
6 16#36 Back space 16#08
7 16#37 F1 16#F1
8 16#38 F2 16#F2
9 16#39 F3 16#F3
A 16#41 F4 16#F4
B 16#42
C 16#43
D 16#44
E 16#45
F 16#46

Page_out:
1 channel of Integer Output: The value output define the page No. to display.

The 1-8417/8817/8437/8837, 1-7188EG, 1-7188XG & W-8xx7 controller provide below functions to
control the action of the MMICON.

MI_BOO Display a boolean value as “ON” or “OFF”
MI_INT Display an integer value

MI_REAL  Display a real value

MI_STR Display a string

MI_INP_N  To enter an integer

MI_INP_S  To enter astring

REAL_STR Convert a real value to a string
STR_REAL Convert a string to a real value

Please refer to 1-8xx7’s demo_38, dem_39 and Appendix A.4
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Chapter 17. SMS: Short Message Service

The 1-8417/8817/8437/8837, iPAC-8447/8847, 1-7188EG, 1-7188XG, uPAC-7186EG & Wincon-8xx7
controller can integrate with a GSM Modem to support SMS: Short Message Service. This allows user to
request information or control something from his own cellular phone to the ISaGRAF controller. Beside,
the controller can also send information and alarms to user’s cellular phone.

17.1: Hardware Installation

The 1-8417/8817/8437/8837 supports SMS since its driver version of 2.24, while version 1.14 for
I-7188EG, and version 1.12 for I-7188XG, and version of 3.10 for W-8xx7 (iPAC-8447/8847 &
UPAC-7186EG support it since they are released around Q1/Q2, 2008). If your driver is older one, please
upgrade the hardware driver to the associate version or a higher version. The driver can be found from
the below ICP DAS’s web site:

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

The 1/0 library should be re-installed if yours is older one. Please refer to section 1.2.

Or you can refer to Appendix A.2 to simply install “C functions” with the below items.
SMS_test, SMS_get, SMS_gets, SMS_send, SMS_sts

and “1/O complex equipment” : SMS.

The GSM Modem M1206 (900/1800) is recommanded for the ISaGRAF controller since its driver

version of 1-8xx7:2.47, 1-7188EG:1.38, 1-7188XG:1.35 & Wincon-8xx7:3.10. You may purchase them
from ICP DAS or from your local agent. ICP DAS is not sure for other GSM modems working or not.

Note: Please REMOVE the password setting in SIM card , then plug it into GSM modem.

|-8xx7(COMA4/5) GSM cable of 7188EG/XG:COM3/4  GSM cable of
W-8xx7(COM2) M1206 (or GM29) o230 M1206 (or GM29)
JRXD — 2TXD
3TXD ——— 3RXD FT?EB g B((B
ADTR  -oemmemmeeee 4 DSR DI NG 1) R— 4 DSR
VA 4 7 CTS DTR (OF RTS) --nrmemememn 7 CTS
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17.2: A SMS demo example

The demo project is located at 1-8xx7’s demo_43 and demo_43a, please refer to section 11.1 to install it
to your ISaGRAF workbench. Or It can be download at ICP DAS’s ftp site.
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

Variables :

Name Type Attribute |Description

M1 Boolean |Internal |Trigger to send an alarm message when K1 is pushed

M2 Boolean |Internal |Trigger to send a report message when a message is

coming

K1 Boolean |[Input Pushbutton 1, connect to push4key

L1 Boolean |Output |Output 1, connect to show3led

L2 Boolean |Output  |Output 2, connect to show3led

L3 Boolean |Output |Output 3, connect to show3led

Q1 Boolean |Internal |Test if message is coming

TMP Boolean |Internal |Temportary usage

SMS available |Boolean |Input iIs SMS available ? connect to SMS - status

T1 Timer Internal |Blinking time of L1 to L3, init at T#500ms

data Message |Internal |The coming Message

phone Message |Internal |phone No. of sender

Date time Message |Internal |Message coming date & time in string format

To_who Message |Internal |phone No of receiver, please use your own No.

Msg to send |Message |Internal |Message to send out

Yearl Integer Internal |Message coming year

Monl Integer Internal |Message coming month

Dayl Integer Internal |Message coming date

Wday1 Integer Internal |Message coming week date

Hourl Integer Internal |Message coming hour

Minl Integer Internal |Message coming minute

Secl Integer Internal |Message coming second

Q1 cnt Integer Internal |Message coming count, declared as retained variable

Msg_status Integer Internal |Message sending status

TMP_v Integer Internal |temportary usage

Project architecture :

Operation actions:

- - [3a3RAF - DEMO_43 - Frograms - =18 1 1 K1is pushed, an Alarm message

File Make Project Tool: Debug Options Help will be sent.

HBIE DBEM ®Xie mHB RS % | | 2 Ifthe usersendamessage in
Bregin: e} work | format, for ex. T0200 or T1500 to
rcv_Msg receive message the controller, the blinking period will
snd_msg send slarm message change to 200ms and 1500ms. And

then the controller will response a
report message back to the user.

Bedin:  wwork (Ladder Diagram)
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1/0 connection:

File Edit Toolz Option: Help

wm [BaGRAF - DEMO_42 - I1D conne li:ﬁl:ll'éi

=10l x|

mm SMS

B = Status

now

B8

10 | = show3led

o

= pushdkey

no+

12

=l

o SMS_available

LD program : work

nmié

Trigger to send an alarm message when K1 is pushed

K
I I =P |
— Get message Sending status every scan cycle
SMS_STS
I en eno i
[ hisg_status
— Blink outputs
BLIMK L1
I RUN !
L2
TIHCyCLE
L3
a1 N
I 171 en eno i
@1_entinT ap-et_ent <«| Message coming count, Q1_cnt is
1din2 declared as retained variable
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ST program : rcv_msg

Q1 := SMS_test(); «——1 Testif amessage is coming or not

if Qlthen «———1 if a message coming

Yearl :=SMS_ get(1);

Monl :=SMS_get(2); )
Dayl = SMS _gget((3))' / call SMS_get to get message coming
Wdayl = SM§_get(4,); date & Time in integer format

Hourl :=SMS_get(5);
Minl :=SMS_get(6);

get phone No. of sender

Secl :=SMS_get(7); /
phone  := SMS_gets(2): get message coming date & time in string format
date_time := SMS_gets(3); o

get message data, SMS_gets(1) should be called in the last one,
because it will reset SMS_test status to FALSE:No message
+—] coming

data :=SMS_gets(1);

Check the coming message. For ex. T1500 will result T1=1500 ms, while T0300
result T1=300ms, however TAB10 will result T1=0 ms (not valid)

if mid(data,1,1) = 'T" then <« check 1st char is T or not

TMP_v = ANA(mid(data4.2)); o | extract 4 bytes starting from string position 2, and

then convert to an integer

(* valid format *)
if TMP_v>=50 and TMP_v<=9999 then
T1:=TMR(TMP_v); (* convert to timer *)

Msg_to_send :='Current T1 change to ' + Msg(TMP_v) +'ms.;

M2 := TRUE;
T~ Trigger to send a report message to sender
else (* invalid format*)

Msg_to_send :="1"I Wrong command, Val should be between T0050 to T9999. Current T1 remains
at'+ Msg(Ana(T1)) +"'ms.’

M2 := TRUE;
T~ Trigger to send a report message to sender
end_if;

end_if; (*if mid(data,1,1) = 'T" then *)

end_if; (*if Q1 then¥*)
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ST program : snd_msg

if message sending status is not 1:busy

if (Msg_status <> 1) and SMS_available then -
Message sending status:

if M1 then (* alarm triggering *) 0: waiting for a new sending request
1: busy. (message is processing now) 21:
TMP := SMS_send(to_who,'K1 is pushed!"); The message is sent successfullly
M1 := FALSE: «— -1: SMS system is not available

-2: Timeout, No response.

elsif M2 then (* Report triggering *)

TMP := SMS_send(phone,Msg_to_send); (* report message back *)

M2 = FALSE;
end if: \ Must disable it (set to FALSE)
- after SMS_send is called
end_if;

More description of SMS_sts, SMS_send, SMS_test, SMS_get & SMS_gets, Please refer to 1ISaGRAF’s
On-line Help. “Library” — “C functions” — “SMS_xxxx”

EIE&GFA&F - Project Management : - |EI|5|
File Edit Project Tools Options | Help
PE DEO[IEG] Uemie | 2]
fbus_mas Language peference -]
testd
fbus_slhy
boch_3 S
bock _i
Technical notes e il
Referen
Author L functions ) ﬂ |cf3ample j|
Date of « - Techical notes il
VETSiD_I'I Functions pos T
Descript DCkS psam |E functions j| Eir--1Ei get:Get date & Time from messag buf
L functions hteqger
C function blocks = "
Conversion functions hl 5MS_get \
TTeaton aate. 1o may 1995
author: CJInternational = |Get message date and time from controller's date & time
call: P1, P2 [ANA] *** Target : |-8417{8817{8437{8837 , I-7188EG | I-7188XG
return: Q: addition of P1
call:
prototype: Q= CFsample
Ref integer to getwhat?, 177
] 1: getvear, [N_=2000"2099]
2: get month, [N_=1712]
3: getdate, [N_=1731] |
<] | i
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Chapter 18. Motion

18.1: Install motion driver

Limitation:

1. 1-8437/8837 CAN NOT do ethernet communication when using 1-8091 to do motion control, while
W-8xx7 doesn’t have this limitation.

2. Only one 1-8091 board in 1-8417/8817/8437/8837 & W-8xx7 can do X-Y dependent motion, other
1-8091s should be moving independent. Or all 1-8091s are moving independent.

The 1-8417/8817/8437/8837 & Wincon-8xx7 can integrate with the 1-8091 to do Motion control. The
default ISSGRAF driver burned in the Flash memory of the 1-8417/8817/8437/8837 controller is for
general usage not for motion control. Please update it to the motion driver by yourself. While user don’t
need to upgrade the driver of Wincon-8xx7 if its driver version is 3.08 or higher.

The motion driver of 1-8417/8817/8437/8837 can be found in the ICP DAS CD-ROM.
napdos\isagraf\8000\driver\motion?.??\

or can be downloaded from
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/driver/ motion?.??

Please refer to the “ReadMe.txt” in the folder of “motion?.??” (for ex. “Motion2.45™)

Restriction of the motion driver of 1-8417/8817/8437/8837:
The motion driver for 1-8417/8817/8437/8837 doesn’t support the Ethernet communication, however
W-8xx7 desen’t have this limitation.

The 1SaGRAF demo projects of motion for 1-8417/8817/8437/8837 are “demo_27” , “demo_28", &
“demo_46”. They are located in the 8000 CD-ROM: napdos\isagraf\8000\demo\” , or from
ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/demo/

The 1ISaGRAF demo projects of motion for W-8xx7 are “wdemo_26" , “wdemo_27”, “wdemo_28" &
“wdemo_29”. They are located in the Wincon CD-ROM:  napdos\isagraf\wincon\demo\” , or from
ftp://ftp.icpdas.com./pub/cd/winconcd/napdos/isagraf/wincon/demo/
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/driver/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/isagraf/8000/driver/
ftp://ftp.icpdas.com./pub/cd/winconcd/napdos/isagraf/wincon/demo/

All functions that trigger 1-8091 & 1-8090 are named as "M _???", Please refer to the On-line help from
the ISaGRAF “Help” — “Library” - “C functions” for names starting with “M_??7?".

[ [5a0R 4T - Project Management =] S| |
File Edit Project Tools Options | Help o x|
ecrcal noes
BE DE0 & Ui _ _
ebus si Language reference IEDfEncn;ns ﬂ |m_hsp0rg:|8l]91_HSF'_DF|G = j|
— 0ards -
5256 test 5258 Functions = \ ﬂ
Function blocks
Reference 1107 About... T ser's manual.
. ¥ LUNCion DIDCKS - R
Author . Conversion functions J\[ ]

Date of creation : 2002{9126 I " A T et

Versi b 1 - 1SaGRAF 3.46 ake sure the motion driver is well installed.

D'::rss;ruint?;:n Er a **** Please refer to Napdos\|SaGRARS000M\Driveimotion. pdf =
P ) **** Demo. please referto demo_27 . demo_28

High SPeed move, and stop when ORG1}ORG2 limit switch is toug

call: .
| | I

Beside, please refer to “I1-8091 & 1-8090 User’s Manual” .It can be found in the package box of the
i-8091, or

CD-ROM: napdos\8000\motion\i8091\manual\

ftp site: ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/motion/i8091/manual/
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18.2: Introduction

18.2.1: System Block Diagram

The 1-8091 stepping motor control card is a micro-computer controlled, 2-axis pulse generation card. It
includes a 2Kbytes-FIFO to receive motion command from host, a micro-computer for profile
generation and protection, 2-axis DDA chip to execute DDA function when interpolation command is
used, 2500Vrms optical isolation inserted for industrial application.

2K FIFO CPU DDA Chip
L -\ Profile Generation ——
— — X-axis
[EEEIEE Protection ]
N
Bus DDA Chi
Chip optcal |/,
solation
Y-axis H
Limit Switch
Input Port __/
Connector
| Limit Switch . ﬁ Limit Switch Signal
Input Port

Fig.(1) block diagram of 1-8091 card

18.2.2: DDA Technology

The DDA chip is the heart of 1-8091 card, it will generate equal-space pulse train corresponding to
specific pulse number during a DDA period. This mechanism is very useful to execute pulse generation
and interpolation function. The DDA period can be determined by DDA cycle. Table(1) shows the
relation among DDA cycle, DDA period and output pulse rate. When DDA cycle set to 1, the DDA
period is equal to (1+1)x1.024ms = 2.048ms. The output pulse number can be set to 0~2047, therefore
the maximum output pulse rate will be 1Mpps. The minimum output pulse rate is 3.83pps when set DDA
cycle=254 (DDA period = (254+1)x1.024ms = 261.12ms).

L DDA period R
DDA cycle _|_i |_i
X pulse = _|—|—|—|—|—|—.
Y pulse =6 e Y e Y s O s O e
Zpulse =4 i—| ] | ] |_§

Fig.(2) DDA mechanism

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 18-3



Table(1) The Relation among DDA cycle, DDA period and output pulse rate.

DDA cycle |DDA period Max. pulse rate(n=2047) [Min. pulse rate (n=1)
1 2.048ms 999511pps 488pps

2 3.072ms 666341pps 325pps

3 4.096ms

N (N+1)*1.024ms |2047/(DDA period) 1/(DDA period)

254 261.12ms 7839pps 3.83pps

The DDA cycle can be set by i8091 SET VAR() command which decribed in charpter 3. The selection
criterion of DDA cycle was described as following.

1. The required max. output pulse rate.

PRmax = Vmax*N/60
2047

PRmax = (DDAcycle +1)*1.024ms

PRmax : max. output pulse rate.
Vmax : max. speed (rpm).
N : the pulse number of stepping motor per revolution (pulse/rev).

2. The required speed resolution.
The maximum output pulse number is Np(0~2047), therefore the speed resolution is Vmax(max.
speed)/Np. The DDA cycle can be obtained by following equation.
Np
PRmax = (DDAcycle +1)*1.024ms

3. When choose large DDA cycle (DDA period), it will occur vibration between different pulse input
which generally can be observed during acceleration or deceleration. So, the small DDA cycle , the
smooth acceleration/deceleration curve as long as the speed resolution is acceptable.

Example: Stepping Motor
The spec. of stepping motor is 500 pulse/rev, max. speed 500 rpm, speed resolution 2 rpm.

The required max. pulse rate
PRmax =500 rpm*500/60 = 4166.67 pps

The maximum output pulse
Np = 500rpm/2rpm =250 pulse number
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The DDA cycle can be calculated by follow equation

Np

PRmax = (DDAcycle +1)*1.024ms
250

4166.67 = (DDAcycle +1)*1.024ms

DDA cycle =58
High Speed = 247 pulse (4166.67*58*0.001024)

The above results means that maximum speed is 500rpm when send command i8091_SET_VAR(0, 58,
2,2, 247) to 1-8091 card.

Example: Pulse type input Servo Motor
The spec. of servo motor is 8000 pulse/rev, max. speed 3000 rpm, speed resolution 2 rpm.

The required max. pulse rate
PRmax = 3000 rpm*8000/60 = 400,000 pps

The maximum output pulse
Np = 3000rpm/2rpm =1500 pulse number

The DDA cycle can be calculated by follow equation

Np

PRmax = (DDAcycle +1)*1.024ms
1500

400,000 = (DDAcycle +1)*1.024ms

DDA cycle =3
High Speed = 1638 pulse (400,000*4*0.001024)

The above results means that maximum speed is 3000rpm when send command i8091_SET VAR(O, 3,
2,2,1638) to 1-8091 card.

18.3: Hardware

18.3.1: 1-8000 hardware address
The hardware address of 1-8000 main system is fixed as following table. There are 4 slots 1-8000 and 8
slots 1-8000.

Slot0 |[Slot1l |Slot2 |Slot3 |Slot4 |Slot5 |[Slot6 |[Slot7

1-8000, 4 slot 0x080 |0OxOAO0 |0xOCO |OxOEQ |---
address

1-8000, 8 slot 0x080 |0OxOAO0 |0xOCO |0xOEO |0x140 |0x160 |0x180 |0x1A0
address

Fig.(3) 1-8000 hardware address
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18.3.2: LED Indicator

power
|
\ /ORGL1: X-axis’s original limit switch
for machine home position.
D /LS11, /LS14 : X-axis’s negative and

positive limit switches.

[] JORG2: Y-axis’s original limit switch
for machine home position.
/LS21, /LS24 : Y-axis’s negative and
positive limit switches.

J[EMG : system’s emergency signal
input.

/ORG1  /LS11 /LS14 /ORG2 /LS21 /LS24 [EMG
Fig.(4) 1-8091 LED indicator

18.3.3: Hardware Configuration

Limit switch configuration
Because the profile generation and protection is executed by the CPU on 1-8091 card, the limit switches
must configure as following diagram. The motion command just can work properly.

CCW/BW CW/EW
_ ——

Motor —

LS11 ORG1 LS14
f) O o o
/LS11
/ORG1

/1L.S14
EXT GND_[ A
G 5o X axis
Emergency

Fig.(5) Limit switch configuration of X axis
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CCW/BW CW/EW
- —_—

Motor _
LS21 ORG2 1524
@] O @]
/LS21
JORG2
/1824
EXT OND [ B

Y axis
Fig.(6) Limit switch configuration of Y axis

Output pulse mode configuration
1-8091 card provide two kind output method.

(a) CW/CCW mode
(b) Pulse/Direction mode

The command M_s_mode(card_NO _, modeX_, modeY ) provide parameters 0: CW_CCW and 1:
PULSE_DIR to define output pulse mode.

cw LT LTI
CCW LT L L

Mode = 0 (CW_CCW)

Pulse

Mode = 1 (PULSE_DIR)
Direction |

Fig.(7) Output pulse mode

Direction configuration

Sometimes, the output direction of X-axis, Y-axis is not in the desired direction due to the motor’s
connection or gear train. It is recommended to unify the output direction as shown in Figure(5)(6). The
CWI/FW direction is defined as toward outside from motor and the CCW/BW direction is defined as
toward inside to motor. The M_s_dir(card_NO _, defdirX_, defdirY_) command provides parameters
0: NORMAL_DIR and 1:REVERSE_DIR to define the rotating direction of motor.
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Turn Servo ON/OFF (Hold ON/OFF)

To turn servo motor into servo ON(OFF) state, or turn stepping motor into hold ON(OFF) state, the
command M_s_serv(card_NO _, sonX_, sonY_) provide parameters 1:0N and 0:OFF to turn ON or
OFF.

Automatic protection
The 1-8091 card has a automatic protected system.

(@) If X-aixs command is executing and moving toward CW/FW direction, X-axis will immediately stop
when LS14 is touched. To release this protection as long as X-axis move toward CCW/BW
direction.

(b) If X-aixs command is executing and moving toward CCW/BW direction, X-axis will immediately
stop when LS11 is touched. To release this protection as long as X-axis move toward CW/FW
direction.

(c) If Y-aixs command is executing and moving toward CW/FW direction, Y-axis will immediately stop
when LS24 is touched. To release this protection as long as Y-axis move toward CCW/BW
direction.

(d) If Y-aixs command is executing and moving toward CCW/BW direction, Y-axis will immediately
stop when LS21 is touched. To release this protection, as long as Y-axis move toward CW/FW
direction.

(e) If the signal of the emergency limit switch /EMG was found in CPU firmware, all motion will be
terminated and stop.

Set limit switch as normal close condition

The limit switches /EMG, /LS11, /LS14, /LS21, /LS24, |ORGL1, /ORG?2 is initially normal open
condition, that is, these signal is active when connect it to ground. In industrial application, it might be
recommended normal close condition, that is, these signal is active when open from ground.

The M_s _nc(card_NO _, sw_) command can be set sw=0 (default), for normal open condition. When set
sw=1, for normal close condition.
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18.3.4: Pin assignment of connector CN2

CN2
DB25M-90
VARl
[ 141" 4
cw_puLsEL [ >——2+10
CW_PULSE2 > o
CCW_DIR1[ >—=10
CCW_DIR2[ >~ * o
HOLD1 [ >— =10
HOLD2 P S oo
[ 18]~ 4
EXT VCC (12-24V) 6 | o
I
ORG1 >—2(7) Lo
orRG2 [ > e
Ls11 >—5 10
Ls21 [ > sT—°
s}
2,
105
23
[0
LS14 >0
Ls24 [ > 5 o
EMG >—e1o
o
EXT_GND T Y
"
Fig.(8) CN2 connector of 1-8091

Table of CN2 connector’s pin assignment

pin name pin Description
number
+5V 1 Internal +5V power, Max. output current: 50mA
CW PULSE1 |2 X-axis CW (Pulse) output pin
CCW DIR1 3 X-axis CCW (Direction) output pin
HOLD1 4 X-axis HOLD (servo on) output pin
GND 5 Signal ground of pin 2,3,4
EXT_VCC 6 External power(12~24V) for limit switches
/ORG1 7 X-axis original (home) limit switch
/LS11 8 X-axis limit switch
9,10 No used
/LS14 11 X-axis limit switch
/[EMG 12 Emergency input
EXT GND 13 External ground for limit switch
+5V 14 Internal +5V power, Max. output current: 50mA
CW PULSE2 |15 Y-axis CW (Pulse) output pin
CCW DIR2 16 Y-axis CCW (Direction) output pin
HOLD?2 17 Y-axis HOLD (servo on) output pin
GND 18 Signal ground of pin 15,16,17
EXT VCC 19 External power(12~24V) for limit switches
/ORG2 20 Y-axis original (home) limit switch
/LS21 21 Y-axis limit switch
22,23 No used
/LS24 24 Y-axis limit switch
EXT GND 25 External ground for limit switch

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

ICP DAS

18-9



The internal circuit of CW_PULSE, CCW_DIR, HOLD

When output these signal as 1, it can source 15mA(max.).
When output these signal as 0, it can sink 50mA(max.)

+5V

BERS .
1
18091

CW_PULSE1
CCW_DIR1

D HOLD1

CW_PULSE2
CCW_DIR2
HOLD2

Fig.(9) internal circuit of pulse output pin

The internal circuit of limit switch input

Initially, the limit switch inputs of 1-8091 board are normal open (N.O.), the 1-8091 board will automatic
protect when limit switch pin connect to EXT_GND. The user can use the command

M _s _nc(card_NO , 1) to let those limit switch input as normal close condition at the beginning of the
user’s program.

EXT_VCC (12V~24V)

4.7K

/ORG1, /LS11, /LS14

>

IORG2, /LS21, /LS24

1

18091

IEMG

Fig.(10) internal circuit of limit switch input pin
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Example of connection
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Fig.(12) Sink type driver

18-11

ICP DAS

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0



CN2 CN2
DB25M-90 DB25M-90
Ssv 103~ 1A+ 103~
14 o 1A- 7
CW_PULSE1L 2 5 1B+ 25
CW_PULSE2 5" 1B- 5o
CCW DIRL 3l 1C+ 3l
CCW DIR2 T I ic- 6] o
HOLD1 3 IS E5V 3 IS
HOLD2 17 ° EGND 17 °
SGND 5[ 2A+ 5o
18 2A- B
EXT VCC O EXT VCC 6 oo 2B+ 6o
- 1o o 2B- 19 °
(12v-~24v) PHOMEL > to 2C+ 716
20 2C- 20
PHOME2 e eT—°
PLSIL [ >——>>1© __E5v 81,
PLS21 D 21 o EGND 21 o
9 lo 3A+ 9 l o
22 o 3A- 22 °
10 | o 3B+ 10 | o
23 o 3B- 23 o
psia [ >—1lo —_3ce atlg
24 3C- 24
PLS24 o o
PEMG 21o — v 1214
25 EGND 25
Lo o)
EXT_GND B, EGND 13 [ o
" "
S8091 card S8090 card

Fig.(13) The connection between 1-8090 and 1-8091 for function testing or pulse feedback by 1-8090
encoder card.
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18.4: Software

I/O connection:

The “1-8091A” connectted on the I/O connection window contains 11 digital input channels.

wn [BalfRAF - WDEMO_26 - I3 commechon:

File Edit Tool: Ophon: Help

=101 x|

S B2 40 EFER S

ﬂ »m| ref= 80914

[0

ER = i_8091A n+ mm| NO_OR_NC
2 @ EMG* Emg
3 L]

3 +
The “NO_OR_NC" ;: LS11 * Lef
parameter can be set as o LS14(*Rig
0: Normal Open (& | @ ORG1(* O
1: Normal close o XSTOP* 1
@ LS21 (* Lef

(@] o L8240 Rg
o ORG2 (* O
~| [i1] & YSTOP(*

=||=]]|=
L= |2

Input Channel:

CH1 : EMG, emergency stop

CH2 : /FFEF, FIFO is empty or not, TRUE: empty
CH3 : /FFFF, FIFO is full or not, TRUE: full

CH4 : LS11, Left limit swtch of X-axis

CH5 : LS14, Right limit swtch of X-axis

CH6 : ORG1, Original position swtch of X-axis
CH7 : XSTOP, Stop or not of X-axis, TRUE: stop

CH8 : LS21, Left limit swtch of Y-axis

CH9 : LS24, Right limit swtch of Y-axis

CH10 : ORG2, Original position swtch of Y-axis
CH11: YSTOP, Stop or not of Y-axis, TRUE: stop

1-8090 contains 3 analog input channels.

o [3aGEAF - TERTOL - THO connecton

File Edit Toolz Option: Help
LI A=

-1l x|

Parameter:
x_mode : integer counting mode of X-axis

[0 | = i_8091 n ¢i| v ref = 8090
BN = i_8090 LS muan| ¥_mode = 10
mue| w mode = 10
muee| z_mode = 10
] “

“

[&] @

EN

-

y_mode : integer counting mode of Y-axis
z_mode :integer counting mode of Z-axis
00: quadrant counting mode
10: CW/CCW counting mode
20: pulse/direction counting mode

Input Channel:
CH1 : encorder value of X-axis
CH2 : encorder value of Y-axis
CH3: encorder value of Z-axis

CH1 to CH3 are signed 32-bit integer format
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Setting commands:

M_regist Register one 1-8091 m_regist

In order to distinguish more than one 1-8091 card in 1-8417/8817/8437/8837 platform, |=#-

the 1-8091 cards should be registrated before using it. This command will assign a card addre Q
number = “card_NO_" to I-8091 card at that “address_" . If there is no 1-8091 at the
given address, this command will return FALSE.

Note: If using “I_8091A” rather than “I_8091" on the 1/O connection window, user don’t need to
call “m_regist” & “m_s_nc”, they are ignored. The card_NO of “1-8091A” is equal to its slot No.
I-8xx7:0~7. W-8xx7:1~7.

Parameters:

card_NO_ integer valid is 0 ~ 19.

address_ integer the plugged slot address of the 18091 card
slot 0: 16#80
slot 1: 16#A0
slot 2: 16#CO
slot 3: 16#EO
slot 4: 16#140
slot 5: 16#160
slot 6: 16#180
slot 7: 16#1A0

Return:
Q_ boolean TRUE: Ok, FALSE: Fail

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8337/8737: wdemo_26, wdemo_27, wdemo_28, wdemo_29

(* declaration: INIT as boolean <internal> and has initial value of TRUE  *) (*
TMP as boolean <internal> *)
(* cardNO as integer <internal> and has intial value of 1 *)
(* Do some init setting at 1st scan cycle *)
if INIT then
INIT := FALSE;
TMP := M_regist(cardNO,16#80); (* plug i8091 in slot 0 *)
TMP := M_r_sys(cardNO); (* reset i8091's setting *)
TMP :=M_s_var(cardNO,4,2,5,100);
TMP :=M_s_dir(cardNO,0,0); (* Normal direction *)
TMP := M_s_mode(cardNO,1,1);  (* pulse_dir mode *)
TMP :=M_s_serv(cardNO,1,1); (* X & Y server ON *)
TMP := M_s_nc(cardNO,0); (* Normal open *)
end_if;
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M _r_sys Reset all setting

To reset 1-8091 card, this command will terminate the running command in 1-8091
card. User can use this command as software emergency stop. This command also
will clear all of setting, so, all 1-8091 card’s parameter should be set again.

Parameters:

m—

card

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS

18-15

r_sys




M_s var Set motion system parameters m_s_var
To set DDA cycle, accelerating/decelerating speed, low speed and high speed value. Rl
1oDA .
Parameters: Hace O
card_NO _ integer the card No. has been set by M_regist, n _S
valid is 0 ~ 19 g
DDA cycle_ integer DDA cycle, valid is 1 ~ 254 High QI
Acc_Dec_ integer Acc/Dec speed , valid is 1 ~ 200
Low_Speed integer low speed , valid is 1 ~ 200, Low_Speed_ >= Acc_Dec_
High_Speed integer high speed , Low_Speed_ <= High_Speed <= 2047
Return:
Q_ boolean always return TRUE.

Note:

The lower “DDA_cycle_” is given, the smaller delay time between /ORG1 ON and /X_STOP ON (or
/ORG2 ON and /Y_STOP ON) when using M_hsporg & M_Isporg command. For ex, DDA _cycle_ set
to 4, the delay time is about 5 to 13 ms.

High_ Speed
Acc_Dec Acc_Dec Low_Speed
Restriction: Default value
1< DDA_cycle <254 DDA cycle =10
1< Acc_ Dec <200 Acc_Dec=1

Low_Speed =10

< <
1< Low_ Speed <200 High_ Speed = 100

Low_ Speed < High_ Speed <2047
Low_Speed >= Acc_Dec

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_28, wdemo 29

TMP :=M_s var(1, 5, 2, 10, 150);

(* DDA cycle=5 --> DDA period = (5+1)*1.024ms = 6.144ms
Acc_Dec=2 --> Acc/Dec speed = 2/(6.144ms)"2 = 52981 p/s"2
Low_Speed =10 --> low speed = 10/6.144ms = 1628pps
High_Speed =150 --> high speed = 150/6.144ms = 24414pps *)
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M_s_dir Define output direction of axes

Sometimes, the output direction of X-axis, Y-axis is undesired direction due to the m_s_dir
motor’s connection or gear train. In order to unify the output direction as shown in Jcard_
Fig.(5) and Fig.(6). Where CW/FW direction is defined as toward outside from motor, 4,_¢;;
CCWI/BW direction is defined as toward inside from motor. This command provide |
parameters to define the rotating direction of motor. k] &
Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

defdirX_ integer X axis direction definition , valid is0 ~ 1

defdirY _ integer Y axis direction definition , valid is0 ~ 1

0: normal direction, 1: reverse direction

Return:

Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_s_mode Set output mode

Parameters:
card_NO _ integer the card No. has been set by M_regist,
validis 0 ~ 19
modeX_ integer X axis mode, valid is0 ~ 1
modeY _ integer Y axis mode, validis0 ~ 1
0: CW_CCW, 1:PULSE DIR
Return:
Q_ boolean always return TRUE.

cw LT LTI
CCW L L L

Mode = 0 (CW_CCW)

Pulse

Direction |

Mode = 1 (PULSE_DIR)

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_28, wdemo 29
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M_s_serv Set servo ON/OFF

m_s_serv
Parameters: Jeard_
card_NO _ integer the card No. has been set by M_regist, -
validis0 ~ 19 | - i
sonX_ integer X axis servo/hold on switch , valid is 0 ~ 1 sony Q
sonY _ integer Y axis servo/hold on switch , validis 0 ~ 1
0: OFF, 1:ON
Return:
Q_ boolean always return TRUE.
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_ 28, wdemo 29
M s nc Set N.O./N.C.
To set all of the following limit switches as N.C.(normal close) or N.O.(normall el
open). If set as N.O., those limit switches are active low. If set as N.C., those limit ~ Jeard_
switches are active high. The auto-protection will automatically change the taw ar

judgement whatever it is N.O. or N.C..
Limit switches: ORG1, LS11, LS14, ORG2, LS21, LS24, EMG.
Note: If using “l_8091A” rather than “I_8091" on the 1/0O connection window, user don’t need to

call “m_regist” & “m_s_nc”, they are ignored. The card_NO of “1-8091A” is equal to its slot No.
1-8xx7: 0~7. W-8xx7:1~7.

Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
SW_ integer 0: N.O. (default), 1: N.C.

Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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Stop commands:

M_stpx Stop X axis m_stpx
Tcard Qo
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_stpy Stop Y axis m_stpy
Parameters: Jutli )
card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_stpall Stop X & Y axes m_stpall
Tcard oy
This command will stop X & Y axes and clear all of commands pending in the FIFO.
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Return:
Q_ boolean always return TRUE.

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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Simple motion commands:

m_lsporg
M _Isporg Low speed move to ORG dead
Low speed move , and stop when ORG1/ORG2 limit switch is touched. 10IR_
TAXS QoI

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer 0:CW, 1:CCW

AXIS _ integer 1: Xaxis , 2:Y axis
Return:

Q_ boolean always return TRUE.

ORG
Low speed \y
[ |
m_hsporg
M _hsporg High speed move to ORG card
High speed move , and stop when ORG1/ORG2 limit switch is touched. i
AXIS o]

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer 0:CW, 1:CCW

AXIS integer 1: Xaxis , 2:Y axis
Return:

Q_ boolean always return TRUE.

ORG
high speed \y

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_ 28, wdemo 29

Note:

The lower “DDA _cycle " is given, the smaller delay time between /ORG1 ON and /X_STOP ON (or
/ORG2 ON and /Y_STOP ON) when using M_hsporg & M_Isporg command. For ex, DDA_cycle_ set
to 4, the delay time is about 5 to 13 ms.
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M_Isppmv

Low speed move a specified “pulse”

Parameters:
card_NO _
AXIS
Pulse_

Return:

integer
integer
integer

Low speed pulse move m_lsppmv

Teard_
1axs
Tpulze or

the card No. has been set by M_regist, valid is 0 ~ 19

1: Xaxis , 2:Y axis

number of pulse to move. if > 0, move toward CW/FW dir.

if <0, move toward CCW/BW dir.

always return TRUE.

boolean

#pulseN

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_hsppmv

High speed move a specified “pulse”

Parameters:
card_NO _
AXIS
Pulse_

Return:

Q_

High speed pulse move

integer
integer
integer

boolean

m_hsppmy
Tard
1axs
Tpulse QT
the card No. has been set by M_regist, valid is 0 ~ 19
1: Xaxis , 2:Y axis
number of pulse to move. if > 0, move toward CW/FW dir.
if <0, move toward CCW/BW dir.
always return TRUE.

high speed

#pulseN

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_28, wdemo 29
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M_nsppmv Normal speed pulse move n_nsppmy|
Normal speed move a specified “pulse” Gl
1AxIS
Parameters: Ipulse
card_NO _ integer the card No. has been set by M_regist, L
validis 0 ~ 19
AXIS _ integer 1: Xaxis , 2:Y axis
Pulse integer number of pulse to move. if > 0, move toward CW/FW dir.
if <0, move toward CCW/BW dir.
SPEED _ integer Speed, low speed <= SPEED _ <= high speed
Return:
Q_ boolean always return TRUE.

Marmal speed

VAR

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

M_Ispmv Low speed move m_lspmv
Low speed move toward the direction specified. It can be stop by M_stpx or M_stpy e
or M_stpall command 10IR_
TAxS Qo

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer direction. 0: CW, 1: CCW

AXIS integer 1: Xaxis , 2:Y axis
Return:

Q_ boolean always return TRUE.

Low speed
>

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_hspmv High speed move m_hspmv
High speed move toward the direction specified. It can be stop by M_stpx or M_stpy Jeara
or M_stpall command 1PIR_
AEIS 2

Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

DIR_ integer direction. 0: CW, 1: CCW

AXIS_ integer 1: Xaxis , 2:Y axis
Return:

Q_ boolean always return TRUE.

high speed
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_28, wdemo 29

M_cspmv Change speed move m_cspmv
This command will accelerate/decelerate the selected axis’s motor to the :Efard-
“move_speed”. This command can be continuously send to 1-8091 to dynamicly dir_
change speed. The rotating motor can be stop by the command M_stpx, M_stpy, Taxis_
M_stpall, or M_slwstp ~rove a
Parameters:

card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19

dir_ integer direction. 0: CW, 1: CCW

axis_ integer 1: Xaxis , 2:Y axis

move_speed_ integer 0 <move_speed <=2040
Return:

Q_ boolean always return TRUE.

move speed
Acc_Dec

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_ 27, wdemo_ 28, wdemo 29
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M_slwdn Slow down to low speed m_slwdn

To decelerate to slow speed until M_stpx or M_stpy or M_stpall is executed. JecieE
TARS
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
AXIS_ integer 1: Xaxis , 2:Y axis
Return:
Q_ boolean always return TRUE.
SLOW_DOWN
Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo 29
M_slwstp Slow down to stop m_slwstp
To decelerate to stop. iEEltE
TAxIS
Parameters:
card_NO_ integer the card No. has been set by M_regist, valid is 0 ~ 19
AXIS integer 1: Xaxis , 2:Y axis
Return:
Q_ boolean always return TRUE.

SLOW_STOP

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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Interpolation commands:

M _intp Move a short distance on X-Y plane m_intp
Toard_
This command will move a short distance (interpolation short line) on X-Y plane. This Henuls
command provided a method for user to generate an arbitrary curve on X-Y plane. _Yp | ok
puls
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Xpulse_ integer -2047 <= Xpulse_ <= 2047
Ypulse_ integer -2047 <= Ypulse_ <= 2047
Return:
Q_  boolean always return TRUE.

Y Y

(Xpulse,Ypulse) 9

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29

NOTE:
For a lot of M_intp call set at the same time, please check if the FIFO is not full. Call it if FIFO is not full.
FIFO indicator is a Digital Input resides at CH3 of i-8091.

i-8091 D/l channel on ISaGRAF 1I/O connection window:

CH1 : EMG, emergency stop
CH2 : /[FFEF, FIFO is empty or not, TRUE: empty
CH3 : /[FFFF, FIFO is full or not, TRUE: full

CH4 : LS11, Left limit swtch of X-axis

CH5 : LS14, Right limit swtch of X-axis

CH6 : ORG1, Original position swtch of X-axis
CH7 : XSTOP, Stop or not of X-axis, TRUE: stop

CHB8 : LS21, Left limit swtch of Y-axis

CH9 : LS24, Right limit swtch of Y-axis

CH10 : ORG2, Original position swtch of Y-axis
CH11 : YSTOP, Stop or not of Y-axis, TRUE: stop
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M _intin Move a long distance on X-Y plane .
- m_intln

This command will move a long distance (interpolation line) on X-Y plane. The CPU  |card_

on 1-8091 card will generate a trapezoidal speed profile of X-axis and Y-axis, and “puls

execute interpolation by way of DDA chip.

T puls
Parameters:
card_NO _ integer the card No. has been set by M_regist, valid is 0 ~ 19
Xpulse_ integer -524287 <= Xpulse_ <= 524287
Ypulse_ integer -524287 <= Xpulse_ <= 524287
Return:
Q_ boolean always return TRUE.

Y

(Xpulse,Ypulse)

(0,0)

Example: 1-8417/8817/8437/8837: demo_46, demo_27, demo_28
W-8xx7: wdemo_26, wdemo_27, wdemo_28, wdemo_29
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M_intIn2 Move a long distance on X-Y plane m_intin2
This command will move a long interpolation line on X-Y plane. It will automatically |°3"9-
generate a trapezoidal speed profile of X-axis and Y-axis by T
state-machine-type calculation method. 1y
Parameters: speed
card NO_  integer the card No. has been set by M_regist, “lacc_m G
validis 0 ~ 19
X, Y_ integer end point relate to present position
speed_ integer 0~ 2040
acc_mode_  integer 0: enable acceleration/deceleration profile
1: disable acceleration/deceleration profile
Return:
Q_ boolean always return TRUE.
Y
(X,Y)
0.0 X
NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intIn2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIln2 , M _intcL2 , M_intar2 at the same
time is not possible.
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M _intcl2 Move a circle on X-Y plane m_intcl2
card_
This command will generate an interpolation circle on X-Y plane. It will =y
automatically generate a trapezoidal speed profile of X-axis and Y-axis by |-
state-machine-type calculation method. ¥_
Tdir_

Parameters: spead

card_NO _ integer the card No. has been set by M_regist, i i

valid is 0 ~ 19 acem O

X, Y_ integer center point of circle relate to present position

dir_ integer moving direction. 0: CW, 1. CCW

speed_ integer 0~ 2040

acc_mode_ integer 0: enable acceleration/deceleration profile

1: disable acceleration/deceleration profile

Return:

Q_ boolean always return TRUE.

Y
(X,
Ccw
X
cew
where radius = sqrt(X"2 + Y*2)

NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intIn2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIln2 , M _intcL2 , M_intar2 at the same
time is not possible.
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M_intar2 Move a arc on X-Y plane m_intar2
This command will generate an interpolation arc on X-Y plane. It will automatically card_
generate a trapezoidal speed profile of X-axis and Y-axis by e
state-machine-type calculation method. T
IR
Parameters: -
card NO_  integer the card No. has been set by M_regist, dir
validis 0 ~ 19 Tspeed
X, Y_ integer end point of arc relate to present position acc m a
R_ integer radius of arc, if > 0, the arc < 180 degree,
if <0, the arc > 180 degree
R_must > (square root of (X_*X +Y_*Y ))/2
dir_ integer moving direction. 0: CW, 1: CCW
speed_ integer 0~ 2040
acc_mode_  integer 0: enable acceleration/deceleration profile
1: disable acceleration/deceleration profile
Return:
Q_ boolean always return TRUE.
R dir path of curve
R>0 CW 'B'
R>0 CCW 'C
R<0 CW ‘Al
R<0 CCW 'D'
NOTE:

1. Only one of M_intIn2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intIn2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intin2 , M_intcL2 , M_intar2 at the same
time is not possible.
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M _intstp Test X-Y plane moving command m_intstp

To test the below 3 commands completed or not. @

M_intin2 , M_intcL2 , M_intar2

It will return FALSE for interpolation command completed while return TRUE for busy - not completed
yet.

Return:
Q_  boolean TRUE: busy , FALSE: completed

NOTE:

1. Only one of M_intIin2, M_intcl2 & M_intar2 command can be called at one time, the other motion
moving commands related to the same 1-8091 card should not be called unless it is completed. (Please
use M_intstp to test command of M_intIn2, M_intcl2 & M_intar2 completed or not).

2. One controller can only drive one 1-8091 to move by M_intIn2 , M_intcL2 , M_intar2 command.
Two or more 1-8091 cards in the same controller to use M_intIin2 , M_intcL2 , M_intar2 at the same
time is not possible.
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1-8090 encorder commands:
m_r_enco
M_r_enco Reset 1-8090°s encorder value to 0 Tslot_
Taxis 2
Parameters:
slot_ integer the slot No. where the 18090 is plugged, 0 ~ 7
axis_ integer 1: x-axis, 2:y-axis, 3:z-axis
Return:
Q_ boolean always return TRUE.

Example: demo_27, demo_28, demo_46
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Chapter 19. Ethernet Communication and Security

1-8437-80 , 1-8837-80, 1-8437/8837, iPAC-8447/8847, 1-7188EG, uPAC-7186EG and W-8xx7 has built
in high flow-rate protection in the Ethernet communication. This protect the ISaGRAF program running
well when TCP SYN, TCP FIN, ... flood attack happens.

19.1. Ethernet Security

There are some ways user can get access to the Wincon-8xx7 via its ethernet port.
1. Using Modbus TCP protocol at port No.= 502. (ISaGRAF and other HMI can do this)
2. Using ftp (for example, keyin “ftp://10.0.0.103” on the Internet Explorer)
3. Using telent (for example, keyin “telnet 10.0.0.103 in the “command” window)
4. Using the Web server (The Web HMI does)

Note: 1. While for 1-8437-80 / 8837-80, 1-8437/8837, iPAC-8447/8847, uPAC-7186EG &
I-7188EG, only item 1 is possible.

2. If the controller is W-8x47/8x46, when using “ftp”, “telnet”, “Web HMI” & “Modbus TCP/IP”,
please connect your PC/HMI to W-8x47/8x46’s “LAN1” port, and please use “NS-205" or
“NS-208” Ethernet switch.

For safety, recommend to disable item 2 and 3 at run time for Wincon.

Wincon ISaGRAF Driver ok]|

Opkions
[+ Enable Weh HMI

T Disable FTP serveice:

E Disable Telnet Serveice

Check it to disable.

To set up advanced security |, click on Se

Settings. .. |

And about item 4, please set proper username & password for the Wincon Web HMI.

Wincon ISaGRAF Driver

| Setting | el | about |
l B ! Security Settings m B
Options A v I b I i
CCOUNT | Modbus List | IP Setting H
[irignable Web HMT e Setting user name &
Neble ETP Servei | Enable Account Security:
e e - password here
D Disable Telnet Serveice Priosgy Lo
User Marne
To sek up advanced security |, click on Settings P
: Pazsword i
Sethingsy,.
Pricrity Middle
A} Lser Marme
Password | [Edit... |
Priority High
Lser Marme EEEE
Password |[PEEEEES Edit... |
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About item 1, user may set up to 8 IP address for ISSGRAF or other HMI to get access to the 1-8x37,
I-7188EG, uPAC-7186EG & W-8xx7 via the Modbus TCP/IP protocol as below.

On the 10 connection window of 1ISaGRAF, please connect “vip” and entering the IP which can get
access to the controller via Modbus TCP/IP protocol. If “vip” is not connected, any remote IP can get
access to your controller via Modbus TCP/IP protocol. If “vip” is connected and No IP is entered (all
assigned as “N/A”), No HMI and 1ISaGRAF can get access to it anymore.

w1380 RAF - WHMI_05 - 10 connection - O] x|
Filz: Edit Tool: Option: Help
SRR =
] =
em i 8077
B = DI8 Il 4=
B = D08 Il %
Select boand fequipment i 5[
[2] i_87063: lsolated 4 CH. DI & 4 CH. DO “
i B70B3C: 8CH. /0 & Cnt (Max. 100Hz) =
E i_B87082c: 2 Counter & 2 read_back DO
i_8v082F: 2 Frequency & 200 Cancel |
i iv_diob: 4 CH. Dl & 2 CH. Relay DO
| & | iv_diof: 4 CH. Dl & 4 CH. DO Note |
EI \ iv_key: Keypad [nput —
mbuz: Modbus master on ar
bz Maodb COM3 ar COM4
MMICON: Connect MMICON by Com?3 or Ce _
mademn_ps: Set Pazsword of Comd:Modem_ Litirary
mtcp@000: Link ta MTCP-3430/8830 |
S206_512: Battery backup SRAM for |-Bum 7 Wik
SMS: Short Message Service -
fvipe Permizzive [P via Modbys TCPAAR {¥ §quipments
w107 601 & 700 for the 7188<G/EG G\
¥119: 701 & 700 For the 7188<G/EG v
w130 RAF - WHMI_05 - 1O connection -0l x|
File Edit Tools Option: Help
B eBR20 3 FR | &
(o] ﬂ ETIR =
em i 8077 daa| IP_1 =10.0.0.2
[-] == DI& o IP_2=10.0.0.4
B]EDGE I [:naun| '—..
cnaan| [P 4 = MfA
cmaan| [P 5 = MfA
cman| [P 6 = NJA
cmaan| [P F = MfA
[ & | cmaan| [P 8 = MfA
4] >
Em vip ]
B = ip_ n e ]
] ™ <[] 2 -l
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19.2: Delivering Message via UDP

When using W-8347/8747, you may connect ethernet cable at “LAN1” or “LAN2” port. Please use
NS-205/208 Ethernet switch for them. (refer to Appendix F to Enable LAN2)

Since |-7188EG: driver 2.18, 1-8437/8337:driver 3.20 , W-8347/8747 :driver 3.37 or later Ver.

Please connect “udp_ip” before using

wn [BadEAF - WDERMO 19 - TAD connection

File Edit Toolz Optons: Help
B BN 4l FhHl S

“udp_recv” and “udp_send” functions.

=10l x|

This_port: Port No. of UDP/IP used for

| wiml ref= 1274

[mm| reserved = 0

(mamn| reserved = 0

imm| reserved = 0

mm| reserved = 0

cma| reserved = 0

Em udp_ip

‘mwe| port] = 12001

= Socket

receiving message from remote PC or
controllers. It is better to use value larger than

| this_port = 120017 1 1000 pefault is 12001
mmmn| this_ip = xooooooo

This_ip: Not necessary for 1-7188EG, 1-8x37
& W-8x37 since these controllers have only
one Ethernet port (one IP)

However, for Wincon-8x47, there is two
Ethernet port (two IP) in the controller. Then
you need to specify the correct IP of “LANL1”

ne omm to_ipl =10.0.0.105 | or “LAN2” port.

‘mat| port2 = 12001

cma| to_ipZ = NiA

\

~==l=l==

Only necessary for sending message out. Please set IP as N/A if the controller only receiving
message (no sending).
Portl to Port4: Port No. of UDP/IP of the remote PCs and controllers. Max. 4 connection to
send message to remote PCs or controllers.
IP1 to IP4: IP address of the remote PC or controller. If the sending connection is not used,
please set as N/A.

i-7188EG/UPAC-7186EG, i-8437/8837, iPAC-8447/8847 and W-8x47 can use its UDP IP to auto-report
“acquisition data” or “control data” to local or remote Internet PC / HMI . The PC / HMI can also send
“control commands” or “time synchronization command” to the controller. The advantage is every
Controller in different location doesn’t need a fixed “Internet I1P” (Please refer to
www.icpdas.com — FAQ — Software — ISaGRAF — 065 for demo program)

Gateway server
in ISP company

¥ 7188EG

L 4

i-7000 IO

\

Send Command

.\__/

or Time
Synchronization

Modbus RTU
device

’ "W
\!, PCIHMI 1P

gz
More ...
-

. 4 Gateway server
% =5 in ISP company
e

LocationC i-7000 IO
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UDP_Recv:
To receive message from remote PCs or controllers, please use “udp_recv” function.

For example:
(* test if message is coming from UDP *)
(* Msgl is declared as Message variable *)
(* if return =" (empty message), that means no message coming *)
Msgl := udp_recv() ;

Note:

The receiving buffer size for Wincon is 8192 bytes - include one extra message end: 1 byte in each
message. While for 1-7188EG, uPAC-7186EG, iPAC-8447/8847 & 1-8437/8837 is 2048 bytes.

If the receiving buffer is full, the oldest received message will be overwritten.

UDP_Send:
To send message to remote PCs or controllers, please use “udp_send” function.
For example:

(* TMP is declared as Internal / Boolean *)

(* 1st parameter: To which connection - defined in 10 connection "udp_ip", can be 1 to 4 *)
(* 2nd parameter: the message to send out *)

(* Return True:Ok, False: sending buffer is full or connection not defined well in “udp_ip” *)
TMP :=udp_send(1, ‘Alarml’);

Note:

1. The sending buffer size for Wincon is 2048 bytes - include extra message end: 1 byte. That means max.
2048 bytes in one PLC scan can be send to remote IP.

2. Please do not send lots of bytes in one PLC scan cycle too frequent. The controller driver will actually
send only one message out each PLC scan when there is message in the sending buffer. For example, if
there is 100 messages in the sending buffer, the controller will send over these 100 message in 100 PLC
scan cycles.

3. 1-7188EG & 1-8437/8837 support only “udp_ip” & “udp_recv”

Example:
Please refer to Wincon CD-ROM:\napdos\isagrafiwincon\demo\wdemo_19 & Wdemo_20 or
ftp://ftp.icpdas.com.tw/pub/cd/winconcd/napdos/isagraf/wincon/demo/

If you can not find “udp_ip” , “udp_recv” and “udp_send” in your ISaGRAF, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download “ICP DAS Utilities For
ISaGRAF.zip”. For new driver please click “New Driver for 1-8xx7, 7188EG/XG & W-8x37”

Test Utility: there is a useful utility “udp.exe” can be used on PC to receive message coming from UDP
IP. Please run it in command shell.
W-8xx7 CD-ROM:\napdos\isagraf\some_utility\udp_test\udp.exe
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19.3: Wincon Automatically Report data to Local PC or Remote
Internet PC via TCP/IP . Or Wincon Communicate With Other
TCP/IP Server device.

The Wincon-8xx7 / 8xx6 supports TCP/IP Client since its driver version of 3.30. Please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm for new released driver. And please also
visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download the “ICP DAS Utilities For
IsaGRAF.zip” to remove it and restore it to your ISaGRAF installed in PC. Then you will find 10
connection - “Tcp_Clie” & c-function - “Tcp_send” & “Tcp_recv”

"5" PC

TCPIIP Client

TCPIIP Server
NS-208 - devices

Wincon-8x47 | 8x46
or
Wincon-8x37 | 8x36

The IsaGRAF demo program is Wdemo_32.pia & Wdemo_33.pia & Wdemo_60.pia (It can be
download at ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ )

*xxxxk Useful Application ******

(Please refer to www.icpdas.com — FAQ — Software — ISaGRAF — 064 for demo program)

W-8347 and W-8747 can use its TCP / IP Client to auto-report “acquisition data” or “control data” to
local or remote Internet PC / HMI . The PC / HMI can send back “control commands” or “time
synchronization command” to the Wincon after receiving the data from Wincon. The advantage is
every Wincon in different location doesn’t need a fixed “Internet I1P” .

Gateway server Ql' PC [ HMI ‘El'
in ISP company \{/ Nz

P More ...

Send Command
or Time

Synchronization

Gateway server
" in ISP company
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To setup W-8xx7 as TCP/IP Client, please connect 10 complex equipment - “Tcp_clie” first in the 10
connection windows as below. Max 4 TCP/IP Client can be setup in one Wincon-8xx7.

wn IEaGRAF - WDEMO_32 - IO connection - |I:I|i|

File Edit Tools Options Help
P R A=

o] ~| wim| ref = 1284
em i BOF7 maun] Time_to_Sleep = 60

[-] = DI8 no+ mmnn| this_ip = 200200200000

[-] == DOB& oo mann| reserved = 0
| to_ip1 = 10.0.0.91
[4] : Send_Time_Gapl = 250
mANport?2 = 14001
[&] imoan] o2 =hipA
muun] Send Time Gap2 = 250
em tcp_clie meen] port3 = 14001

B = Socket n o+ [auun] to_ip3 = NjA
(5] ) Send_Time_Gap3 = 250 The 4-Channel of I_300Iean
mo) portd = 14001 inputs return True if the
imemn] to_ipd = N{A related TCP/IP connection is
o) Send_Time_Gap4 = 250 OKk. It returns False if the

rd . -

j related TCP/IP connection is
iz broken.
| 2]

The “Time_to_sleep” setting ranges from 10 to 600, or 0. unit is second. If setting as 0, The TCP/IP
sending connection is always connected unless the TCP/IP has communication problem. Setting as 10 to
600 sec, means if no message is sending persist for such a long time, the connection will be disconnected
(TCP/IP connection will be disconnected). If there is new message requested to send, the TCP/IP
connection will be connected again.

The “this_ip” setting is only necessary if your Wincon is W-8x47 / W-8x46. Please enter the “IP address
of the ethernet port in this controller”. For W-8x37/8x36 has only one Ethernet port (One IP address
only), you don't need to specify it.

The “port?” specify the remote PC or device 's TCP/IP server's port number.

The “to_ip?” setting default is “N/A”, which means “Not Avaliable”. If setting an IP address to it, the
related TCP/IP client will be setting up.

The “Send_Time_Gap?” setting is the minimum “Time Gap” in milli-second to send out each TCP/IP
message one by one. For example, if setting as 250 , the 2nd message will not be sent out if the “Time
Gap” since the first message sent out is less than 250 ms. The value can be 10 to 5000 ms depends on the
remote device or PC 's TCP/IP server property.

After the “TCP_clie” is well setup. Use may call “Tcp_send” to send message out. To receive response
from remote TCP/IP server, please call “Tcp_recv”
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Tcp_send th send

TCP Client send message to remote PCs or device's TCP/IP server (via ethernet)  q|p

*** Target : Wincon-8xx6/8xx7 (since driver version of 3.36) y - a
sq L

Note:

The sending buffer for Wincon is 4096 bytes. That means max. 4096 bytes in one PLC scan can be send
to remote IP. If sending buffer is full, the oldest mesage will be drop to release space for new
"tcp_send( )" request.

parameter :
ID_ Integer send to which connection, can be 1 to 4. The related "ip address"
and "port No." is defined in "tcp_clie” (10 complex equipment)
Msg_ Message The message to send

return value:
Q_ Boolean True: send OK, False: parameter error(For ex, setting ID_ as 8)
or related connection is not defined in 10 connection - "Tcp_clie" .

Tcp_recv t cp_recv

TCP Client receive message from remote PC or device's TCP/IP server (via ethernet) - Msg

*** Target : Wincon-8xx6/8xx7 (since driver version of 3.36)

Note:
The receiving buffer size is 4096 bytes. If the receiving buffer is full, the oldest message will be drop to
release space for receiving new coming data.

Parameter:
ID_ Integer send to which "Tcp_Clie" connection, can be 1 to 4. The related
"ip address™ and "port No." is defined in 10 connection: "Tcp_clie"

return value:
Msg_ Message the received message. If Msg_ =" (empty message), it means no
message coming.

There is an useful “Tcp_Server” tool can be run in PC to simulate the TCP/IP server device. It resides at
Wincon-8xx7 CD-ROM:\napdos\isagrafisome_utility\ (or visit
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/some_utility/ to download), please copy
“Tcp_server folder to your PC”, then open a command prompt, and key-in “ tcp3 <port_No> *, for
example “tcp3 14001~

This utility wait Tcp/IP Client (W-8xx7) requesting to connect, and then receive message from it, and
then reply a same message back to the Tcp/IP client.

The IsaGRAF demo program is Wdemo_32.pia & Wdemo_33.pia & Wdemo_60.pia (It can be
download at ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ )
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Chapter 20. Redundancy Solutions

New Products — RU-87P4 (4 slots) , RU-87P8 (8 slots) : RS-485 expansion unit

- Better than i-87K4/ i-87K8

- If using with i-87K high-profile 1/0 cards, it supports hot-swap

- Auto-configuration: Only need to config it once at design time, then at run time, just plug and play
- Communication Addr, Baud rate & Checksum are set by rotary and dip switch.

- All ISaGRAF controllers support them just like supporting the i-87K4/8 (please refer to Chapter 6)

More at http://www.icpdas.com/products/io expansion unit/ru-87p/ru-87p4.htm

Auto
Configuration

Hot Swap

lP:- wer On Valoe & Safe Value ]

Diagnostic :
Industrial T,
2 l Diuad Watchdog l
Environment -
[ 10~ 30 VDT Pawer Input ]
I-?".- ~ 75 Operating Tempsturs

ESD & Surpe Protection ]
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20.1: Wincon-8xx7 CPU Redundancy Plus I-87K 1/0O

Note:

1. When using this function in controller of W-8347 / 8747, you may connect a cross ethernet cable
between these two W-8x47/8x46’°s “LANZ2” port. Then you don’t need a Ethernet switch between them.
(refer to Appendix F to Enable LAN2)

2. One or more PC/HMI can connect to the Modbus RTU slave RS485 port of these two redundant
controllers at the same time (please refer to section 20.4). If setting Modbus RTU slave ports in COM5
to COM14 of the W-8347 / 8747 (Appendix G of the “Wincon Getting Start: ISSGRAF PAC” manual),
these Modbus RTU slave ports will reply to the PC/SCADA or HMI’s request only when the controller is
“redundancy active”. This means only one controller will response to the PC/HMI via Modbus RTU
RS485 protocol at any time.

W-8347 / 8747 supports Redundancy CPU solution as below figure since driver version of 3.24. (Better
to be version of 3.36 or laterversion)

Redundant

Redundant

If using RU-87P4 / RU-87P8 plus High-profile I-87K 110
cards, it supports “Hot-Swap” and “Auto-configuration”.
Please refer to the former page.

Operations principle:

1. Two Wincons can use its COM3:RS485 to connect to one group of RS-485 remote 10s. The 10 can be
the 1-87K4/5/8/9 extension base plus many I-87K 10 modules or the 1-7000 series remote 10. (Please
refer to Chapter 6 for description of remote 1/0O)

2. All outputs should be configured as RS-485 remote outputs, while inputs can locate at slot 1
through slot 7 (1-8K or 1-87K 10 modules) or configured as RS-485 remote inputs.

3. At least one 1-7000 or 1-87K Remote 10 should be connected in COM3:RS485.

4. At run time, only the Redundant Msater controller handles the RS485 command of the remote 1/0.
The slave controller just standby.

5. When Master controller is dead, the slave controller will take over the control to remote 10.

6. If Master is alive again, it will take back the control of remote 10 .

7. The synchronous data is exchanged via the ethernet cable between the Master & slave controller. If

you are using Wincon-8x47 (Wincon that has two ethernet ports), it is better to use one cross cable to link

from Master controller’s LAN2 port to Slave controller’s LAN2 port.

8. Redundant change over time <= 500ms , Data sychronization time <= 75ms.
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Example program:

Wdemo_18 for both Master (IP=10.0.0.103) & Slave (IP=10.0.0.104) controller.

The program in the Master and Slave controllers are identical (wdemo_18). Please DO NOT
re-compile this project if you just change the Link-Setup setting, or the project’s CRC value in Master
and Slave may be different (Master & Slave ‘s project must be the same one)

- _I5aGRAF - WDEMO _18 - Programs - |EI|5|

File Make Project Tool: Debug Opton: Help
B HBE DEO|ZXie m$}d Ra

Begin: e J VMG TS =1 1-7000 & 1-574 10 function block Mould be on the top
BDN Data Redundant variable data should bel LK S8UR he 20d top place

Sequertial E= main_sfc controll QUT_1 to 4 by "hdode"

F= sfel i siie i
E= sfc2 n Please DO NOT re-compile this project if you just change

E= sfc3 n the Link-Setup setting.
If you re-compile the project, you need to re-download the
same project to Master AND Slave.

|Elegin: GO_TKETE (Ladder Diagram)

Please connect “rdn” in the 10 connection window first as below. Please set the correct Master IP
address and Slave IP address. For W-8x47, it is better to use IP address of the “LANZ2” port. Please set
“Remote_IO_type” to 1 if the remote 10 is 1-87K and 1-7000 RS485 10 (At least one Remote 10
should be connected in COM3:RS485 when type=1). (type 2 is reserved for future Modbus TCP/IP 10,
not available before June.30,2006)
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an ISaGRAF - TEST1 - [/O connection

File Edit Toolz Opton: Help

SEE AR A=

- | rim ref= 154
cman| Master_IP = 10.0.0.103
cman| Slave IP=10.0.0.104

cman| Hemote |0 type = 1
(mamn| reserved = 0

1
O
x

9 Type 1 : 1-87K and 1-7000 RS485 1/0

M Type 2 : 1/ is I-8KE4-MTCP and I-8KE8-MTCP
T

g
=
(=1
=

.11 s e g

B = RDN_ip n+ | reserved = 0

[-] == M_or_S 4 2 is_Active
= RDN_ip2 na
] b\
em bus7000b The boolean input channel return True if this
[] = remot s controller take the control of remote 10.
|

an ISaGRAF - TEST]1 - IO connection -0 x

File Edit Toolz Opton: Help
SEE AR A=

i‘ »me| ref =168
2| is_Master

™.

The integer input channel in “M_or_S” indicate this
controller is 1:Master or 2:Slave or O:IP Error.

gD rdn
[-] == RDN_ip n+
B=Mors oo

] = RDN_ip2 "\ n ¢ +|
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an ISaGRAF - TEST]1 - IO connection - O] X

File Edit Toolz Optons: Help
B B2 +0 | FR S
|

— — mm| ref = 15C

The two digital Inputs mm| Master_IP2 = 10.0.0.105
indicate which IP is active to |, 4y Slave IP2 = 10.0.0.106
communicate to the other EE

redundant controller.
(W-8x47 has two Ethernet
ports)

imasl FESEN Setting “Master_IP2” & “Slave_IP2” will make the
W-8347 [ 8747 work continuously even when the ethernet
cable of IP1 is break or damaged. The redundancy system

will automatically switch to the “OK route” if enable the
em rdn “Master_IP2” & “Slave_IP2”. The route can be

[-] = RDN_ip n+ Master_IP1 to Slave IP1

[[|= M_or_S L. Master_IP1 to Slave IP2

B = ADN_ip2 w_ =~ Master_IP2 to Slave IP1
(9] ~| Master_IP2 to Slave_IP2

In the project , please must place the 1-87xxx function blocks and the 1-7xxx function blocks on the top.
The second program should be “RDN_Data” which call the RDN_xx functions at the first PLC scan
cycle.

.- ISaGRAF - WDMO_18B - Programs B=E
File Make Project Tool: Debug Ophons Help
B HSEX DE®D| * X mkl 2%
Biegin: I} GO FEG7k [-7000 & -57K 12 function block should be on the top
RDN Data ?emmm{ariable data should be placed on the 2nd top place

Sequertial = main_sfc cortrol omgm\
IE sfc‘l I ik imalad

= sfc2 | All Remote 10 function blocks should be placed on the top
= sfcd |

The second program should be “RDN_Data” which call the
RDN_xx functions at the first PLC scan cycle.

|Elegin: GO _THETE (Ladder Diagram)

All redundant synchronous data should be set in the first PLC scan cycle by using the following
functions. However not necessary for the digital inputs & analog inputs in slot 1 to 7 or in the RS-485
I-7K & 1-87K 10 ,they are automatically updated. Only the output and other important internal data
should be set as synchronous data.

RDN_B( Boolean_variable_name )

RDN_F( REAL variable_name)

RDN_N( Integer_variable_name )

RDN_T( Timer_variable_name)

RDN_A( for “Variable array” , please refer to Chapter 2.6 and Appendix A.4)
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For example,

TMP :
TMP
TMP
TMP
TMP
TMP
TMP
TMP

TMP
TMP
TMP
TMP

end_if ;

RDN_init

if RDN_init then (* RDN_initis decalred with a initial value of "True" *)

:= False ; (* only do it once *)

RDN_B(OUT 1) ;
RDN_B(OUT 2) ;
RDN_B(OUT 3) ;
RDN_B(OUT 4) ;
RDN_B(OUT 5) ;
RDN_B(OUT 6) ;
RDN_B(OUT_7) ;
RDN_B(OUT _8) ;

RDN_N(Mode) ;
RDN_F(Reall) ;
RDN_T(Timerl) ;

(* Please set Output channels of 1-7000 & 1-87K 10 as synchronous data *)
(* Not necessary for Input channels of 1-7000 & 1-87K 10 ,they are automatically updated *)

(* Boolean *)

(* TMP & RND _init is declared as Boolean internal variable *)

(* set other synchronous data by using rdn_b(bool), rdn_n(integer), rdn_f(real), rdn_t (timer) *)

(* Integer *)
(* Real *)
(* Timer *)

RDN_B(B1); (* Boolean *)

Please refer to “Wdemo_18" in W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/winconcd/napdos/isagraf/wincon/demo/ “wdemo_18.pia”
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20.2: Wincon-8xx7 CPU Redundancy Plus I-87K 1/0 & Modbus
RTU Devices

Note: When using this function in controller of W-8x47/8x46, it is better to connect a cross
ethernet cable between these two W-8x47/8x46’s “LAN2” port. Then you don’t need a Ethernet
switch between them. (please refer to Appendix F to Enable LAN2)

The W-8x47/8x37 Redundancy CPU solution can also support Modbus 10 device as below. At least one
1-7000 or 1-87K Remote 10 should be connected in COM3:RS485

Redundant Master

RS-485
COM3

Ethernet |- 87K 1O

COM3

Redundant Slave

13142.-*8].il4 R5-485 (COMS5 to COM14)

Modbus 10 Modbus 10

Please place Mbus_xxx function blocks on the third position as below. Please refer to Chapter 8 for using
Modbus RTU devices or Chapter 21 for connecting M-7000 1/0.

-=_[SaGRAF - WDEMO_24 - Frograms - |I:I|£|

File Make PFroject Tools Debug Opton: Help
B ESTDEn | XX Dk 2as|

Bewin: [y GO FEBTk 2017000 & 157K 10 function block should be on the top
BDN Data Recuncant varishle data should be placed on the 2nd top place
[ LS DITERRIOE Sochus RS4E5 devices

Sequertial E= main_sfc cordr T ]
E@ sfel made 1, Le| Please place Mbus_xxx function

E= sfc? mode 2, Rigt{ blocks on the third position
F= sfc3 mode 3, Blin

Bedgin: Mbus_ |0 (Ladder Diagram) |
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And please connect “mbus” or “mbus_asc” in the 10 connection windows.

an 1SaGRAF - TEST]1 - I/0 connechon

1
O
x

File Edit Took

Dptonz  Help

B 2BR2n ¢4 FR 8|

Specify which RS-485 port is for
linking to Modbus RTU devices.
COMS5 to COM14

[0 ] | sonn] ref =107
:‘ maus| port_no = 5
» | baud = 9600
maea| char = 8
[ ] (| parity = 0
:oaaa| stop_bit = 1
(6 | maan| timeout = 500
]
am rdn

[-] == RDN_ip n+

-] = M_or_S o

[-] == RDN_ip2 na
N
am mbus

B = com_port ns
N
am bus7000b

[-] =2 remot o |

Note:

1. Redundancy solution doesn’t support Modbus RTU device in RS-232 ports since RS-232 is
one-to-one connection (Two Wincons can not link to one Modbus RTU device by RS-232)

2. The Modbus device can be RTU or ASCII format listed as section 8.3.

3. Multi-ports Modbus 10 can also work in redundancy solution. Please refer to section 8.4

Example:

Please refer to “Wdemo_25” in W-8xx7 CD-ROM:\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/winconcd/napdos/isagraf/wincon/demo/ “wdemo_25.pia”
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20.3: Connecting PC / HMI to Modbus RTU RS485 ports

PC or HMI (with RS-485 Modbus RTU Master protocol supported, for example, Touch 506L / Touch
506TE) can link to the COM5 to COM14 RS-485 Modbus RTU slave port of the two redundant
controllers at the same time as below. Only the redundancy Active one will reply to the PC/HMI at

any time.

Please refer to Appendix E & G of the “Wincon Getting Start: ISSGRAF PAC” manual for setting up

the Modbus RTU slave ports at COM5 to COM14. Or refer to W-8xx7

CD-ROM:\napdos\isagraf\wincon\english_manu\ “getting_started_w=8337.pdf”
1-8142/8144/8142i: http://www.icpdas.com/products/PAC/i-8000/8000 I10_modules.htm
(http://www.icpdas.com/products/PAC/i-8000/8000_10_modules.htm)

PC can connect one I-7520R conveter to convert RS-232 to RS-485 and then connect to these two
redundant controllers. http://www.icpdas.com/products/Remote 10/i-7000/i-7520r.htm

Important:

Please set the Net-1D of these two redundant controllers to the same number. Default is 1.

PC or HMI

RS-485

Modbus RTU protocol.

Only the Active controller will reply to the PC or HMI via RS-485

Redundant Master

To COM5 ~ 14 RS-485
Modbus RTU slave port

RS-485

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0
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20.4: Connecting PC / HMI to a Redundancy system with a single

IP address .
Please refer to Chapter 20.5 for setting the i-7188EX-MTCP.

Two Wincon-8347/8747 & Wincon-8346/8746 can setup as one redundancy system. The PC / HMI /
SCADA software can connect to one I-7188EX-MTCP to convert Modbus TCP/IP protocol to become
Modbus RTU RS-485 protocol and then to these two redundant controllers as below figures. Then the
HMI software running on PC can use only one target IP address (7188EX-MTCP's IP) to link to the
redundancy system. Related link:

I-7188EX-MTCP : http://www.icpdas.com/products/PAC/i-7188 7186/Modbus_PAC.htm

NS-205 / NS-208 : http://www.icpdas.com/products/Switch/industrial/ethernet_switch.htm

M-7000 1/O : http://www.icpdas.com/products/Remote_10/m-7000/m-7000_list.htm

Figure 1:
PC /HMI Connecting to a Redundancy system with a single |P address

[7188EX-MTCP| pypornet
Modbus TCF/IF

RS-485 g

8142 [ 8144 RS-485 (COMS to COm14)  [NS-200

; NS-208

Setting as Modbus RTU Slave port

Redundant Master Only the Active controller will reply to the PC or HMI via RS-
— 485 Modbus ETU protocol.

SR com2 S
<R | — COM3 ' :

Setting as Modbus RTU Slave port
[

Redundant Slave [[-g1427 8144 RS-485 (COMS to COM14) /

If using RU-87P4 / RU-87P8 plus High-profile i-87K
1/0 cards, it supports “Hot-Swap” and

PC or HMI “Auto-configuration”. Please refer to the first page of
this Chapter.
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Figure 2:

The redundancy system supports not only 1-87K 1/0 in 1-87K4/5/8/9 base, but also M-7000 series 1/O
modules. http://www.icpdas.com/products/Remote_10/m-7000/m-7000_list.htm
(Please refer to Chapter 21 for connecting M-7000 1/0O)

Two redundant Wincon-8x47 / Wincon-8x46 can connect their LAN1 to LAN1 and also LAN2 to LANZ2.
If one cable is damaged, the other one still works.

PC /HMI Connecting to a Redundancy system with a single IP address

| 7188EX-MTCP| g1t ernet
Modbus TCF/IP

R5-485

8142 /8144 RS-485 (COMS to comi4)  NS-200

: NS-208

Setting as Modbus RTU Slave port

Redundant Master Only the Active controller will reply to the PC or HMWI via RS-
. 485 Modbus R TU protocol.

| RS-485

[ LGNS

Redundant Slave [1-8142 18144 RS-485 (COM5 to COM14)|
|

M-7000 11O M-7000 O

Figure 3:

The redundancy system can support Ethernet 1/0, please refer to Chapter 20.5.
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20.5: Setting up a redundancy system with Ethernet 1/0

Stepl:

The Wincon-8347 and Wincon-8747 can setup a redundancy system with Ethernet I/O as below. The

demo program is “wdemo_57.pia” at
W-8xx7 CD-ROM: \napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ or
www.icpdas.com — FAQ — Software — ISaGRAF - 062

Please refer to Chapter 22.2 to configure the Ethernet 1/0 — i8KE4-MTCP and i8KE8-MTCP by
“Modbus utility” first or refer to FAQ-042. (It is better to enable the watchdog timer larger than 12
seconds). After all Ethernet I/0O “s IP and configuration are configured well, please connect them as
below. Then download the ISaGRAF program “wdemo_57” to both “redundant Master” and “redundant
Slave” controllers .

The advantage is

1. The scan of the ethernet 1/0 is much faster compared with the RS-485 i-7000 or i-87K /0.

2. If one Ethernet cable is break or damaged, the other one will still handle the Ethernet 1/0 and
exchange data with the other redundant controller.

PCIHMi{ SCADA can connect to this redundant system with only one IP of the i-7188EX-MTCP

\

H"\,;n . Tl gt

PC I HMI | SCADA

i-T188EX-MTCP

Redundant Master
W-8347 + 1-8142

IP2

Modbus RTU
protocol

RS 485 Modbus TCP{IP protocol

RS-485 i Ns-208

IP4

IP3 n i 2 . .
Redundant Slave Model:l-8KE4-MTCP-G Model:l-8KEB-MTCP-G
W-8347 + i-8142

To other i-8KE4-MTCP or i-SKES-MTCP

MNS-205
Wincon-8347 redundant svstem can connect max. 24 nodes of i-8KE4i18-MTCP 11O
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Please refer to the former section for more information about the Wincon redundancy system. Or refer to
www.icpdas.com — FAQ — Software — ISaGRAF — 036)

Related link:

I-7188EX-MTCP : http://www.icpdas.com/products/PAC/i-7188 7186/Modbus PAC.htm
NS-205 / NS-208 : http://www.icpdas.com/products/Switch/industrial/ethernet switch.htm
i-8142 / 8144: http://www.icpdas.com/products/PAC/i-8000/8000 10 modules.htm

In this “wdemo_57" demo, the ISSGRAF 1/0 connection window is as below.
(IP1is10.0.0.103, I1P2=10.0.0.104, IP3=10.0.0.105 and 1P4=10.0.0.106 in this demo)
Master_IP , Master_IP2 , Slave_IP and Slave_IP2 are all enabled. (Please refer to Appendix F or
Appendix D of W-8xx7 “Getting Started Manual” to enable W-8347 ’s LAN2)

The “Remote_IO_type” is 2 (2 means I/O is i8KE4/8-MTCP)

i
File Edit Tools Options Help
@l eBR0cd FR &
[o] al| v ref= 154
:mean] Master IP = 10.0.0.103
cmia| Slave IP = 10.0.0.105
[4] esenved = 0
ne] reserved = 0
[& | mwan| reserved = 0
iman] reserved = 0
mun] reserved = 0
[o ] em rdn mne] reserved = 0
B = RDN_ip . n+ @ is_Active [* True: this controller now is active | False: not active *)
I:I = kd e © PR
e i

~ File Edit Tonols Cption: Help

fm @ 2BR20 ¢80 [(ER &
L= (o]
[12] am Master IP2 = 10.0.0.104
[ = | Slave IP2 = 10.0.0.106
E I eRed =
DE (mem| reserved = 0
[14] o] reserved = 0
[&] um| reserved = 0
e
]
[2 | em rdn
[-] = RDN_ip ne
[[]= M_or 8 oo
B = RDN_ip2 o L E
mm iBke
[] = ETH_IO ok
mm iBke
[] = ETH_IO in
mm rtu_slav
[-] =0 remot n&
<
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There are two iI8KE8-MTCP Ethernet 1/0 used in this demo program. One is with IP =10.0.0.109. The
other one is 10.0.0.110. If your application has more i8KE4/8-MTCP, you should connect more “i8ke”
in the 10 connection windows.

Please refer to Chapter 22 for more information about Ethernet 1/0. (FAQ-042)

The “rtu_slav” is to enable Wincon-8xx7 ‘s COMS5 to COM8 as Modbus RTU slave port. Here we
enable only COMS in this example. (Please refer to Appendix E of the Wincon 1SaGRAF Getting
Started Manual to setup expansion COM port first . That is COM5 to COM14 in the expansion
i-8142/8144 board )

s [SaGRAF - WDEMO_57 - 1/0 connection . o ] [

File Edit Tools Options Help
EEEE IR -1

mue| IP_address = 10.0.0.109
oagy|_Station_No =1
| Reserved =0

o] Reserved = 0
o] Heserved = 0
] Reserved = 0
i) Reserved =0
mume| Reserved = 0
) state_1 09 (* communication state of I-8KES-MTCP with IP=10.0,0.109 *

==l ]
£
g

[-] = RDN_ip ne
[[]= M_or 8§ o
[-] == RDN_ip2 n
mm iBke
B=ETHIO , =ne
mm iBke
[-] => ETH_IO ne
CET. SuGRAF - WDEWO 57 - 10 commection =Tk
[J®=27 Fa. Egit Took Options Helo

1 g mBR2OGLER &

mue| Rtu_Slave_ Port? = 6
imit| Baud Port2 = 19200
Delay time2 =0
izeet| Ritu_Slave Portd = 0
me| Baud_Portd = 13200
muin| Delay time3 = 0

maan| Rtu_Slave Portd = 0
mwe| Baud_Portd = 15200

[ | em rdn mwn| Delay timed = 0
[-] == RDN_ip n+« |mu Rty Slave Ports =0
= M_or S U | Baud Porth = 19200
[-] == RDN_ip2 o mun| Delay_times = 0
e[ reserved = 0
gm iBke | reserved = 0
[-] = ETH_IO nel [mw resenved =0
mm iBke #
[] = ETH_I0 ne ]
mm rtu_slav 7
B = remot s, na& [4] 0

|
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Step2:

If you have installed i-7188EX-MTCP in this example, please set a fixed IP to it by the “7188xw.exe”
utility. (Power off 7188EX-MTCP, short its “INIT*” pin to “GND” , power it up, connecting one RS232

cable from i-7188EX-MTCP ‘s COML1 to PC ‘s COM1, PC running “7188xw.exe”, key-in
“ip=10.0.0.107" to set ip address and “mask=255.255.255.0" to set mask address)

After i-7188EX-MTCP ’s IP and Mask is well set. Please run “Modbus utility” to configure this
i-7188EX-MTCP to become a Modbus TCP/IP to Modbus RTU Gateway as below steps.

@ Modbus Utility H|EER Modbus Utility

x|
Please choose controller....
Mudbusm}\ Modbus/TCP

Please set its COML1 as “Debug” mode.

B Modbus Utility Ver 1.6.8 =100 x|

File Windows Clenttools Setinz  Help

— F - — : ~ Status
E’ - E v @ = v & cﬁ I Firrmware wersion: w1.6.7 [Aug 28 2006]
Load Rave Monitor Log Seale Trend Help Exit

~I-f188E2 NetlD=100

10007107 Connect :|

Disconnect

I Online Mode\[Ethernet)

Restore |

~COM Port Seﬂingﬁcom -I} Sets '!
Enable Mode IDebug j
Modbus Timeout n ﬂ ms
Baudrate Iggug j
Data Bit Ig j
Parity |N0ne j
Stop Bit |-| j

IP of this I-7188EX-MTCP

- System Setting

Met D

hModbus/TCF
- Stations per COR Fart
[ 3

Set

~ COM

hd

-
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Then please set COM2 to “Modbus/RTU Gateway” , a proper timeout (250 ms), other parameters as
19200,8,None,1 . then Click on “Set”

In the “System Setting” area, please set this i-7188EX-MTCP ‘s Net-I1D to a value not equal to 1, for
example, 100. And “Stations per COM Port as 1", then click on “Set”.
If it display “Modbus ID (1 ~1) ==> COM2”, the configuration is well done.

Note: If i-7188EX-MTCP ‘s COML1 is not set as “Debug” mode in the former page, the setting will
become “Modbus ID (1 ~1) ==> COML1” . That is not correct, because here we want it send to
i-7188EX-MTCP * s COM2:RS-485.

Then when this i-7188EX-MTCP receives Modbus TCP/IP protocol to request Net-1D: 1, it will send
this request to its COM2:RS-485 . And then if Wincon-8347 reply, it will reply back to the Ethernet port.

EfModbus Utility Yer168 = =] =]

File  Windows Clenttools Sefting Help

= . Status
| N 3
: -
E' - E v E - - - E - Qﬁ ’7| Firrmware wversion: w1.6.7 [Aug 26 2006]
Load Save omtor Log Srale Trend Help Enat

~1-7188E2 NetlD=100— ~COM POﬂSeﬂingw Set:l
|10_o_9_10? Connect |

Enable Mode-{hodbus/RTU Gatewa
IOnIine Mode (Ethernet) Dizconnect | ’

Restore |

- System Setting

”

COk1 & Debug kMade
Maodbus ID(171) ==> COM?

Stations per COM Port
[ 1 3
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Chapter 21. Connecting M-7000 Series 1/0 Modules

ISaGRAF controllers support M-7000 remote 1/O since below driver version.

Controller Driver version
W-8037 /8337 / 8737 /8036 / 8336 / 8736 3.32B (better to be 3.36 or later)
W-8047 /8347 / 8747 / 8046 / 8346 / 8746 3.32B (better to be 3.36 or later)
I-8417 /8817 / 8437 | 8837 3.16 (better to be 3.19 or later)
i-7188EG / 7188EGD 2.14 (better to be 2.17 or later)
i-7188XG / 7188XGD 2.12 (better to be 2.15 or later)

Please visit http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm to download them & follows
steps listed in “ReadMe.txt” or “Update_w8xx7.pdf” to update them to your controller if your
controller's driver is older.

The M-7000 series modules are RS-485 remote 1/0 modules which support Modbus RTU slave protocol.
Please visit http://www.icpdas.com/products/Remote 10/m-7000/m-7000_list.htm for more
information.

User can write ISaGRAF program to support Modbus RTU Master protocol to connect to M-7000 1/O or
other Modbus RTU slave devices. Please refer to Chapter 8 of the “ISaGRAF user's Manual” . It resides
at your 1-8000 or W-8xx7 CD-ROM or can be download at
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm .

There are some frequently asked question about the Modbus RTU Master. Please visit
http://www.icpdas.com/fag/isagraf.htm for FAQ — 045, 046 , 047 , 049 & 050 .

One Modbus RTU Master port can connect up to 32 pcs. of M-7000 modules. 1-8417/8817/8437/8837,
IPAC-8447/8847 & 1-7188EG/UPAC-7186EG & 1-7188XG can setup max. 2 Modbus RTU Master
ports, while W-8xx7/8xx6 can setup max. 10 Modbus RTU Master ports.

Please visit http://www.icpdas.com/fag/isagraf.htm FAQ-050 to download example program.

These programs all use COM3 port to connect to M-7000 1/0. You may change the “port_no” setting of
the “mbus” to fit your controller.

Wdemo_41 COMB3 connecting 1:M-7053D (16-Ch. D/I) + 2:M-7045D (16-Ch. D/O)
Wdemo 42 |COMS3 connecting 1: M-7053D to get D/I counter value (16-bit, 0- 65535)
Wdemo_43 |COMS3 connecting 1:M-7017R (8-Ch. A/l) + 2:M-7024 (4-Ch. A/O)
Wdemo_44 |COM3 connecting 1: M-7017RC (8-Ch. Current Analog Input)

Wdemo_45 |COMS3 connecting 1: M-7019R (8-Ch. Universal A/l, thermocouple or
voltage input or current input) to get temperature value

Wdemo_46 |COMS3 connecting 1:M-7080 (2-Ch counter or frequency)
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21.1: Using DCON utility to do initial setting for M-7000

Before we starting at programming Modbus Master port, please run “DCON utility” to well configure
M-7000's “Slave No” (or called Address), “Baudrate” for every D/I/O & A/l/O module and channel
range or type setting for Analog input & output module. The “Procotol” setting should be “Modbus”.
You may install “Dcon Utility” from the 1-8000 CD-ROM or visit
http://www.icpdas.com/download/7000/7000.htm to download and then install it.

Steps to configure each M-7000 module.

Step 1: Power off M-7000. Connect one RS232 cable from PC's COML1 (or other COM port) to one
RS232/485 converter,for example i-7520R at
http://www.icpdas.com/products/Industrial/communication_module/communication_list.htm

, then connect this converter to the M-7000 module. Please short “INIT*” to “GND”. This means to
make the M-7000 to be in initial state (Address will be 0, baudrate=9600). Some M-7000 module
provide a “Init — Normal” dip switch on its back to replace the “INIT*” pin.

e Ny

PC 9-Pin Dsub I-T520R M-7000
RS-232 RS232/485 conveter RS-485 port
2 RXp —RS-232 . 2 DATA+ _RS-485 DATA+

3TXD 3
5 GND 5 DATA - DATA -

Step 2: Power on M-7000. Run “Dcon utility”, click “COM Port” menu to select proper COM port,
baudrate , check on “DCON” & “Modbus RTU”, ... Then click *“start Search” to search M-7000.

B DCON Utility Yer. 4.4.2 EdSelect the COM Port and Band Ra Ol
Fil=: COM Port | Bearch Eun Terminal Help
COM to search: Time Dut Sethting :
The Found Out I-7000/8000 module __. ’7| _| ’7
ComM1 hd 00 ms
ele(a| (o] s ' |

tMadule | Addreszs | Baudrate | Checkzun

Baud Hate to search: |

[T 921600 [T 460800 [T 230400 ¥ 115200
[ 57E00 I~ 3g400 [ 19200 [V 3600
rdE0E T 2400 [ 1200

Select All Clear

— Select Protocol Option

v DCoM v Modbus RTU

4]

—Searching Stafus:

COk Part: ICOM 3 Address: IUUFdEC] m

— Select Checksum Option
[ Dizable

¥ Enable

gty

T T oI T
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Step 3: The only one connected M-7000 should be found at Address=0 (because it is in initial state),
Click “Stop” to stop searching when found it. Please set protocol as “Modbus”, proper “Address” (Slave
no) , “Baudrate” . And if the M-7000 is Analog 1/O, please set proper type & range, then click on
“Setting”

A DCON Utility Yer. 4.4.2 =]

File ©COM Port Seach Eun  Temminal Help

= =] ]

hadule J/ﬁrddfes | B audrate | Checkzum | D'escriptian
Rk Qo] 3600 Dizable 58] [Univerzal ma, i W, Thermocouple][DCON]
ﬂ.Cnnﬁgm’aﬁnn for 7019E Module ¥ersion: A110 |
_Configuration Seting. — Channel Enable/Disahble Setting: -
Protocaol: |M0dbus \ j [+ CH:O |F"FFF /IT,.-'l: KAwpe \ * |+E|D_|:||:| ﬁ
Address[dec] [T ) - B ch \ -
v CH: =
Baudrate \: [3500 / =l |7FFFF / |T/C Ketype j' [+00.00 =
Checksum : |o% =] ¥ CH:2 [7FFF |T/CKaype =] f+00.00 :ll
Data format - |2'3 Camplernent ;l ¥ CH:3 [7rFF |T.f'I: K-type j |+DD_DD ﬁ
¥ CH:4 [7FFF [T/ Ktype =] [[+00.00" =
M 'ﬁg ¥ CH:5 [7FFF \ [T/C Kype =]/ [+0000" =
— Modbuz Responze Delay Time Setting v CH:E |?‘FFF \ IT!E K-type ¢ |+E|D_E|E| jl
Delay Ti = - i
elay Time ||;| = [0~ 30ms] Setting | ¥ CH:7 |?‘FFF T/C K-type Ll |+E|D.IZ|IZ| ﬁ
= - CIC Temperature :|+34.SD
£10C | Enable CJC Offset : Sel All | Cir All | Setting Set All
# 01T |C Dissble | [0300 = Setting |

Exit |

Step 4: Power off M-7000. Remove connection between “INIT*” and “GND” . Then power it ON
again . Run DCON utility to search & then check if the setting is correct or not.
If the setting is not correct, modify them and click on “setting” again.

If this M-7000 Module is M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or M-7065
(or M-7041D or M-7044D or M-7050D or M-7053D or M-7060D or M-7063D or M-7065D), please go
to step 5. If the module is not in the above item numbers, then this M-7000 is well configured.

Note:

1. Every M-7000 must be configured to a unique “Address number” (1 to 247) and the same
“Baudrate” and other proper setting before using it.

2. User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote _10/m-7000/m-7000_list.htm to get each M-7000
Module's Manual to find their “Analog Input Type and Data Formate Table” (Type code
setting).

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0 ICP DAS 21-3


http://www.icpdas.com/products/Remote_IO/m-7000/m-7000_list.htm

Important Step5:

After the initial configuration is completed (Step 1 to 4), please give below Modbus command to below
M-7000 modules 's Digital input channels to invert them.

01 46 29 01 (4-byte command, each byte is 2 Hex-number)

The first byte is the M-7000 Address number been set by DCON utility, it may be 01, 02, 03, ..., OF, ...
to F7 depends on your setting of the related M-7000. The other 3 bytes “46 29 01” should be always
same.

M-7000 Modules should be inverted

M-7041 , M-7044 , M-7050 , M-7053 , M-7060
M-7063 , M-7065
M-7041D , M-7044D , M-7050D , M-7053D, M-7060D |,
M-7063D , M-7065D

Please Do Not give the upper command to other M-7000 modules which are not in the above lists.

Steps to invert the digital input channels:

After Step 4 is finished, power on M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065 again. Run DCON utility to search the module first. If the module is found. Stop search. Make
sure the Module name is one of M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065. Then goto “Terminal” - “Single Line”

EIDCON Utility Yer. 4.4.2 10| x|

File COM Port Zearch Eun | Termdnal Help
The I/0 Modules Found . 8

EIEII%I T 2|
< Mu:u:lule\ / /r.ﬁ.ddres\ Vﬁaudrate\l Check.zum |Descﬂp’fﬁ \

111 9600 Dizable 16[Modbus RTU)

1| | B
—Searching Status:
COM Port: |0 3 Address: [02Mdec]  |2Mhex Baud Rate: 9600

T 0239 v
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Select the correct baudrate, Protocol should be set to “MRTU”. Then type the inverted command as
below, the first byte should be the Module's Address number. It can be 01 to F7. And then click “Go” . If
the response is “01 46 29 ...”, it means command succeed. Power off this M-7000 modules. And it is

well configured.

[l Single Line Terminal

—hodule Config:
CheckSum Protocol
Dizable  Enable DCOM MRTL
L q
\
[0 4629 01 =]
~
Command: \ |01 46 29 01
Rezponse: |u1 46 79 00 FF 9D
/
=01 462901 [3EGD |

01 46 2300 FF 30 47z

The first byte is the M-7000's Module
Address. It can be 01 to F7

. o

Clear List
~Modbus RTU Function Description
IFI:'I Fead multiple coilz status [Qaems] for DO j
[Reguest] e
Byte O Met ID (=tation number)
Byte 1: F=01

Biyte 2-3:  Reference number
Byte 4-5.  Bit count
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21.2: Writting program to connect to 1-7000 modules

Important : If your M-7000 is M-7041 or M-7044 or M-7050 or M-7053 or M-7060 or M-7063 or
M-7065 (or M-7041D or M-7044D or M-7050D or M-7053D or M-7060D or M-7063D or M-7065D),
please follow the former section ‘s Step5 to invert their digital input channels.

To program Modbus RTU Master, please connect “mbus” in the IsaGRAF 10 connection windows as
below. Please set proper “port_no” , “baud” & “timeout”. “timeout” setting default is 500 ms, you can
specify 250 ms if connecting only M-7000 1/0 modules.

wn [5aGRAF - CREATION - 10 connection - |EI|5|

File Edit Toolz Optons Help
B eBR20 3 FY S

i’ xmon] ref = 107
taes| port_no = 3
b m| baud = 9600
(aema] char = 8
[maan| parity = 0
mamn| stop_bit = 1
nann| timeout = 260
7]

RRRERSRSEE
g
=
=
t

B = com_port n &

10 ;|

Then please create an Ladder program or function block program to access to each M-7000 I/O channels.
ICP DAS 1SaGRAF controllers can access to M-7000 modules by using “Mbus_r”, “Mbus_r1”,
“Mbus_b w”, “Mbus_wb” & “Mbus_n_w” .

Mbus_R A. Read max. 12 word-value (-32768 ~ +32767) using Modbus function call 4 to
read M-7000 Analog input channels or read D/l counter value.

B. Read max.192 bit-value using Modbus function call 2 to read M-7000 Digital

input channels.

Mbus_R1 Same as Mbus_R but with one extra setting — Period.

Read words or bits with a specified period time (unit is second)

MBUS_N_W |Write max. 4 word-value (-32768 ~ +32767) using Modbus function code 6 or 16
to witre M-7000 Analog output channels.

(write 1 word using code 6, write 2 ~ 4 words using code 16)

MBUS B W |Write max. 4 bit-value using Modbus function code 5 or 15 to witre M-7000 Digital

output channels.

(write 1 bit using code 5, write 2 ~ 4 bits using code 15)

MBUS _WB  |Write max. 16 bit-value using Modbus function code 15 to witre M-7000 Digital

output channels.
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Example 41: Connecting 1:M-7053D (16-Ch. D/I) + 2:M-07045D (16-Ch. D/O)
(This example is “Wdemo_41").

Please follow former section ‘s step 5 to invert M-7053's D/I channel's signal.

Variables:
Name Type |Attribute Description

comm_ok1 Bool Internal |Communication state of the related M-7053D
comm_ok2 Bool Internal |Communication state of the related M-7045D

M7053DI_01 to Bool Internal |Total 16 boolean internal variables

M7053DI_16 D/l Ch. 1 to 16 of M-7053D

M7045DO 01 to| Bool Internal |Total 16 boolean internal variables

M7045DO_16 D/O Ch. 1 to 16 of M-7045D

Project: One function block program + one Ladder program

-=_[SaGRAF - WDEMO_41 - Programs - |I:I|£|

File Make Project Tools Debug
B HRHX DED FXie m$H 225

Begin:

Cption:  Help

[ LD

|Elegin: FBC4  (Function Block Diagram)
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Function block program:

Fequest 16 bits from Slave="1 (M7000 Address=1)
Lsing code=2 |, starting Modbus ADDRE_ Mo is 0

IF CODE=1or 2, each returned M1 to M12 contains one word (or 16 bits)

mbus_r jr[ comm_ ok

)

Q

Nz_[
NE_[
Na_[
NS_[
MNE_[
N7_[
Na_[

SLAVE Na_["

ADDR_ N10_[

CODE_  MA4_[

16

TTTT

HNLIM N12_[

WAL

M1 wid it

ENO

B1_
B2_
B3
B4_
BS_
BE_
B7_
B
Bo_

B10_

B11_

B1Z_

B13_

B14_

B15_

B16

n70S301

01

n705301

02

M70530

03

n705301

04

n70S301

05

n705301

06

M70530

07

n705301

08

n70S301

09

n70S301

10

M70530

11

n705301

12

n70S301

13

n70S301

14

M70530

15

INNNNNNNNNNNNNNNN

n70S301

16

PR A, N S A S S L S S, S S ", S—_—
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Ladder Program:

("Blinking D/O Ch. 91012 %)

T#15

BLIME MT04a00_09
RUN i
My04500_10
CYCLE
My04500_11
My04500_12

*yrite 16 hits to Slawve=2 (M-7000 Address=2), starting Modbus ADDR_ Mo, is 0,
this block automatically uses code=1457%)

1/0 connection:

User’s Manual Of ISaGRAF PAC, Dec 2007, Rev. 6.0

2_

|:|_

16—

TRUEH
MT04a00_014
MT04500_02
MT04500_034
MT04500_04
MT04500_05H
M704500_06—
MT04500_07
MT04500_08H
MT04500_0594
M704500_10-
MT04300_114
MT04a00_124
MT04500_137
MT04500_14-

MT04500_154

MT04500_16-

en

SLAVE
ADDR_
ML
ACTION_
B1_
¥
B3_
Bd_
B5_
BE_
B7_
BE_
By
B10_
B11_
B12_
B13_
B14_
B15_

pi6

MBLIS_WB
o

camm_ok?

wn I3aGRAF - CREATION - 140 connection

File Edit Tools Options Help

B =Een 40 FR| &

_1ol x|

EREESEEEE

[o ] em mbus

B = com_port no&

10

[~}

man]

iraen] timeout = 250
I

ICP DAS
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Example 42: Connecting 1:M-7053D to get D/l counter value (This example is “Wdemo_42")

Variables:
Name Type |Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D
RS1 Bool Internal |Set as True to reset Chl. D/l counter value to 0
RS2 Bool Internal |Set as True to reset Ch2. D/l counter value to 0
CNT_O1 Integer | Internal |Ch1l D/l counter value
CNT_02 Integer | Internal |Ch2 D/l counter value

Project: One Function block program + one Ladder program
-=_[5aGRAF - WDEMO_42 - Programs - |EI|£|
File Make Project Toole Debug Ophons  Help

B HR2X DEO * X m$ 225
Begin: = FBD1

Gl LD |

|Elegin: LE1  (Ladder Diagram]

Function block program:

Using Code=4 to request M-7000 Yl counter value, Starting from Modbus ADDR Mo=0
MUM can be 1to 12 depends on how many O counter channel in the M-7000 to be read
The M-7000 DAl counter value is from 0 ~ 85535 contained in one waord.

Since Mbus_r & Mbus_rl can only return word value as -32768 to +32767 ) so please
use "wd long" to convert this word to become a long integer value. Then the converted
counter value will be 0to 65535

wd_long
mbus_r Lo_
o 0 HHi Leng_—1  CNT _01
N1_
NZ_
ME_[
N[ wid_long
NS_[ La_
ME_[" D Hi Long CNT [:]2
NT_[
Ma_[
[ 1 Fsee wof
[I]_ADDR_ NAo_[
CDDE_ N11_[
2 F—hum_ Wiz
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To reset M-7000's D/I counter value to 0, please write bit value 1 (TRUE) to coil Modbus No. 16#200 to

16#21F . Reset Ch1l. Is to write to No. 16#200, Ch2 is 16#201, ..., Ch.32 is 16#21F.

Ladder Program:

(™ Set RS51 to True to clear Of counter 1 (ADDR 16#200), The "Clear DVl counter” 's Modbus ADDR is from
16#200 to 16%21F depends on the total D channel number of the M-7000 *

1_
16#200-
1_
RE1-
TRIEH
Falze—

False—

False—

En

SLAVE_
ADDR_

MUM_W_
ACTION_
B1_

B2_

B3_

B4

MBLIS_B_\W
Q

™ Set RS2 to True to clear Di counter 2 (ADDR 16#201), The "Clear OVl counter* 's Modbus ADDR iz from
16#200 to 16#21F depends on the total 0¥l channel number ofthe M-7000 *)

1_
16#201
1_
RS2+
TRIUE
Falze—

Falze—

EN

SLAVE
ADDR_
UM _ W
ACTION_
B1_
B2_

B3_

Falze—

B4

MBLIS_B_W
o

™ alsway reset RS1 & RS2 to False atthe end *)

R51
T

1/0 connection:

RE5z2
R

‘wn 15aGRAF - WDEMO_42 - [0 connection

Toolz Options Help

a2+l EL &)

= [m] 3

-

»un| ref = 107

oaea| port_no = 3
taia| baud = 9600
[oase] char = 8

[aawe| parity = 0
maua| stop_bit = 1
maea| timeout = 250
[1]

[ ] em mbus
B = com_port k|
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Example 43: Connecting 1:M-7017R & 2:M-7024 (This example is “Wdemo_43")

Please set M-7017R's Input range & Type to +/- 10V
M-7024 Output range & Type to +/- 10V

User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote_10/m-7000/m-7000 _list.htm to get each M-7000 Module's
Manual to find their “Analog Input Type and Data Format Table” (Type code setting)

Please refer to below for using variable array.
W-8xx7 CD-ROM: \napdos\isagraf\wincon\english_manu\ variable_arrays.pdf
www.icpdas.com — FAQ — Software — IsaGRAF - FAQ039

Variables:
Name Type |Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D
comm_ok2 Bool Internal |Communication state of the related M-7045D

M_7017R[0..7] | Integer | Internal |Variable Array
M-7017R's Analog Input value
(-32768 to +32767) means (-10 to +10) V

M_7024[0..3] Integer | Internal |Variable Array
M-7024's Analog Output value
(-16384 to +16383) means (-10 to +10) V

In_Val[0..7] Integer | Internal |Variable Array
Engineering value converted from M_7017R[0..7]
(-32768 to +32767) converter to (-10000 to +10000)

Out_Val[0..3] Integer | Internal |Variable Array
Engineering value to be converted to M_7024[0..3]
(-1000 to +1000) converter to (-16384 to +16383)

ii Integer | Internal |index

Project: One Ladder program + one ST program

-=_[5aGRAF - WDEMO_43 - Programs - | Ellil

File Make Project Tool: Debug Option:  Help
B HSE DED ®Xi- nk 2Ds

Begin: [ MY Connecting M-7000
ST1 Scaling A0 to Eng. Walue

|Elegin: LD (Ladder Diagram]
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Ladder program:

* Read 8 words from Slave=1 (M-T000 Address=1) using code=4. starting Modhus ADDR Mo, is 0
Please setM-701TR's range to +=10% by DCOM otility (tvpe code=317)

MBELIS R comm_ok1
N o

1SLavE_ N1_|M_7017R0]
0—HADDR_ NZ_|H_T017R[]
4CODE_ N3_HW_T017R[]
aMUM_ NA_W_T01 7R
m5_ 701 TR4]
ME_|h_701TRIA]
M7_ 701 TRIE]
e H_T01TRIT]
Mo |-
M10_|-
M11_|-
M1z -

* Wirite 4 weords to Slawe=2 (M-7000 Address=2Y , starting Modbus ADDR Mo.is 0
Please setM-70124's range to +=10% by DSOM utility itvpe code=3301 %)

MBS MWy comm_ok2
N o

2 sLAvE_
0~ADDR_
A rum_w_
TRUE—ACTION_
M_7024[0—{ M1 _
M_7024[11{MN2_
M_7024[ZH{MN3_
M_7024[3{ L4
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ST program:

(* Please configure this M-7017R as +/- 10V range (type code=8) *)
(* convert M-7017R's A/l value (-32768 to +32767) to become engineering value
of (-10000 to +10000) *)

for ii := 0 to 7 do
IN_Val[ii] := Bin2Eng( M_7017RJii] , 32767 , -32768 , 10000 , -10000 );
end_for ;

(* Please configure this M-7024 as +/- 10V range (type code=33) *)

(* convert OUT_Val of (-1000 to +1000) to become M-7024's A/O value
of (-16384 to +16383) *)

for ii := 0 to 3 do

if OUT_Val[ii] > 1000 then
M_7024[ii] := 16383 ;

elsif OUT_Vallii] < -1000 then
M_7024Jii] := -16384 ;

elsif OUT_ValJii] >= 0 then
M_7024[ii] := (OUT_Val[ii] * 16383) / 1000 ;

elsif OUT_Val[ii] < 0 then
M_7024Jii] := (OUT_Vallii] * -16384) / 1000 ;

end if ;
end_for ;

1/0 connection:

il
Fil: Edit Tool: Options Help

@ B0 03 FR| S

(0] i’ v ref = 107

mun| port_no =3
man] baud = 9600
[=uee] char = 8

[4] maan| parity = 0

man] stop_bit=1

(& | [uue| timeout = 2500
2

[ 2 | em mbus

B = com_port oo
hd
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Example 44: Connecting 1:M-7017RC (This example is “Wdemo_44")
Please set M-7017RC 's Input range & Type to +/- 20 mA
User may refer to the attatched manual in the product box, or visit

http://www.icpdas.com/products/Remote 10/m-7000/m-7000 _list.htm to get each M-7000 Module's
Manual to find their Analog 1/0 Value mapping to physical I/O (Type code setting)

Please refer to below for using variable array.
W-8xx7 CD-ROM: \napdos\isagraf\wincon\english_manu\ variable_arrays.pdf
www.icpdas.com — FAQ - Software — IsaGRAF - FAQ039

Variables:
Name Type |Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7053D

M7017RC[0..7] | Integer | Internal |Variable Array

M-7017RC 's Analog Input value

(-32768 to +32767) means (-20 to +20) mA if setting
Input range & Type to +/- 20 mA

In_Val[0..7] REAL | Internal |Variable Array (REAL format)
Engineering value converted from M7017RC|0..7]
4 to 20 mA converting to (0.0 to 1000.0) psi

VALJO..7] Integer | Internal |Variable Array (Integer format)
Engineering value converted from M7017RC|0..7]
4 to 20 mA converting to (O to 10000), unit is 0.1 psi

ii Integer | Internal |index

Project: One Ladder program + one ST program

-=_[SaGRAF - WDEMO_44 - Frograms - |I:I|£|

File Make Project Tool: Debug Ophtions:  Help
B HSX DED| X mf @

Begin: (s Y MONE Connecting h-7000
ST1 Scaling Adto Eng. Walue

Begin: LD1 (Ladder Diagram)

Analog input Table of M-7017RC:

+/- 20 mA type (type code=16#D) : -32768 to +32767
4 to 20 mA type (type code=16#7) :  0to +32767
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If the input sensor type is 4 to 20 mA , it is better to set M-7017RC as +/- 20 mA type .
(It is not good to set M-7017RC as "4 to 20 mA" type. )

The reason is, when the sensor is broken, the analog input of M7017RC[0..7] will be near to 0.
If setting M-7017RC 's range type as 4 to 20 mA type, the value near 0 can mean 4 mA, and also can
mean sensor broken. So no way to distinguish them.

However if setting M-7017RC as +/- 20 mA type, the value near 0 only means sensor broken if the
communication of M-7017RC is well.

Because if sensor is well, the input is 4 to 20 mA, value should be (6553 to 32767).

Value near 0 means sensor broken if the communication of M-7017RC is well.

For safe reason, please set M-7017RC as +/- 20 mA type.
So you can say if the value of M7017RCJ0..7] <5000 " or <4000", then it means sensor broken.

One Ladder program:

(™ Read 8 words from Slave=1 (M-7000 Address=1) using code=4. starting Modbus ADDR Mo.is 0
Flease setM-TO1 VRS 's range to +-20 maA by DCOM utility (hype code=00*)

MELS R cormm_ok1
TooQ

=1y
1{SLAavE_  N1_M7017RCO)
0HADDR_  NZ_M7017RCH]
iCoDE_ WI_MTOTRCL
a—{NUM_ N4_MT01TRC3]
MNE_[HM7017TRC4]
ME_[-M7017TRCIE]
MNT_ {701 TRCE]
MNE_[-M701TRCT]
MNa_-
N10_|-

i T

M12
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One ST program:

(* Please configure this M-7017RC as +/- 20 mA range (type code=D) *)
(* We will convert (4, 20 mA) to become (0.0, 1000.0 Psi), Real format *)
for ii := 0 to 7 do
IN_Vall[ii] := A4_20_To(M7017RC]Jii] , 16#D , 1000.0, 0.0);
end_for ;

(* or you may use Bin2Eng( ) to convert (4 to 20mA) to become (0 to 10000) as below, unit
is 0.1 psi *)
(* Please declare Val[0..7] as Integer format *)
for ii := 0 to 7 do
Vallii] := Bin2Eng( M7017RCJii] , 32767 , 6553 , 10000 , 0 );
end_for ;

(* You can do something if the sensor is broken or communication is break *)
if comm_ok1land (M7017RCJ[ii] <5000) then

(* You may do someting if 4-20 mA sensor is broken *)
elsif comm_okl1=False then
(* You may do someting if communication between controller & M-7017RC is break *)

end_if ;

1/0 connection:

wn [3aGRAF - WDEMO_44 - [/0 connection o ]

File Edit Tool: Options Help

@ pBoe 0| FR| &)

(o] il v ref =107
[maa| port_no = 3
mam| baud = 9600
meun] char = 8
e parity = 0
maun| stop_bit =1
(6 | maan| timeout = 250
4
[ 9 | em mbus

B = com_port na
hd
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Example 45: Connecting 1:M-7019R to get temperature val (This example is “Wdemo_45”)

Please use DCON utility to configure M-7019R's range & type to Thermocouple, K-Type (Type
code=0F)

User may refer to the attatched manual in the product box, or visit
http://www.icpdas.com/products/Remote_10/m-7000/m-7000 _list.htm to get each M-7000 Module's
Manual to find their “Analog Input type and data Format Table” (Type code setting)

Variables:
Name Type | Attribute Description
comm_ok1l Bool Internal |Communication state of the related M-7000

Temper_1to Integer | Internal |Temperature input value of Chl. To 8 of
Temper_8 M-7019R

Project: One Ladder program

-=_[8aGRAF - WDEMO_45 - Frograms _|I:I|£|

File Make FProject Tools Debug Options Help
B HSEZE hEM = X mH L%

Bewin:

|Elegin: LM (Ladder Disgram]

1/0 connection:

s [SaGRAF - WDEMO_45 - 1/0 connection =10 x|

File Edit Toolz Option: Help

FEEE LR =1

i’ b un| ref =107
mea| port_no = 3
mamn| baud = 9600
[naan] char = 8
[naan| parity = 10
mamn| stop_bit =1
maan| timeout = 250
7]

EHH@HBHHIB

B = com_port n &
10

z
L
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Ladder program:

MELIS R cormir_okl
T

1Tq45LAVE_  M1_|-Temper_1
0qADDR_ MZ_|-Temper_2
16#100F04HCODE_  MW3_-Temper_3

A mLIM_ Ma_Temper_4
Ma_FTemper_5
ME_-Temper_G

This is special setting N7_|-Temper_7
for temperature input N&_[Temper_8
module. Mg_|-

M10_{-

M11_|-

M12 -

The "CODE_" parameter of "MBUS_R" & "MBUS_R1" can be “standard” or “special” setting.
In the “standard” setting case,

Setting "CODE_"as 1 or 2, each returned N1_ to N12_ contains 16-bits data (or 16 boolean)
Setting "CODE_" as 3 or 4, each returned N1_ to N12_is normally from -32768 to +32767.

The “special” setting case is for M-7000 temperature input modules like M-7015, M-7018R &
M-7019R , Please set "CODE_" to a special value defined as below.

Format : TTRRCC (Hex.)
TT=10 (Convert to "Degree Celsius")
TT=20 (Convert to "Degree Fahrenheit™)
TT=00 (standard setting, -32768 to +32767. RR should be set as 00 if TT=00)
RR : "Type Code" setting of the related temperature input module
CC : Modbus function code 1 to 4 of the related Modbus device

The temperature input value unit is 0.01 degree. For e, if returned “3012” , it means 30.12 degree. If
returned 999990, it means “sensor broken line”

For example, setting "CODE_" as below to read the temperature value of M-7019:

A. 16#100F04 : (TT=10, RR=0F CC=04, Hex) the input value will be "Degree Celsius", unit is 0.01
degree, range= "0F: Thermocouple K Type, -270 ~1372 degree Celsius”, code=04(Dec.). That results
input value of "2356" = 23.56 Degree Celsius, "-489" = -4.89 Degree Celsius, *999990" = sensor
broken-line.

B. 16#200F04 : (TT=20, RR=0F, CC=04, Hex)) the input value will be "Degree Fahrenheit ", unit is 0.01
degree, range= "0F :Thermocouple K Type, -270 ~1372 degree Celsius”, code=04(Dec.). That results
input value of "4512" = 45.12 Degree Fahrenheit,"500" = 5.00 Degree Fahrenheit, "999990" = sensor
broken line.

C. 16#04 : (TT=00, RR=00, CC=04) standard setting, the input value will be , -32768 to +32767, code=4
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Example 46: Connecting 1: M-7080-D to get counter value (This example is “Wdemo_46")

Variables:
Name Type | Attribute Description
comm_ok1 Bool Internal |Communication state of the related M-7000
RS1 Bool Internal |set as True to reset counter 1 as 0
RS2 Bool Internal |set as True to reset counter 2 as 0
COUNTERL1 | Integer | Internal |1st Counter or frequency value of M-7080D
COUNTER2 | Integer | Internal |1st Counter or frequency value of M-7080D

Project: One function block program + one Ladder program

--_ISaGRAF - WDEMO 44 - Frograms

File Make Froject Tools Debug
B HSE DEM XX mH | 2as

Qption:  Help

=10l |

Begin:

fhd1

e LD

|Elegin: L1 (Ladder Diagram)

Function block program:

Fequest 4 words using Modbus code=4 from "Slave=1" (M-7000's Address=1)
The starting Modbus ADDE_ Mo is 0
Then convert 2 words to become one long integer

P

HicY | N | e B

comm ok ]

mbus_r
]

NG

SLAVE
DDR_
CODE_

TITT

N N12

f

wid_[ong

N1_

La_

COUNTER1

NE_

_[

Hi Lang

]

N3_

Na_
_ Lo_
NE_
N7 _
NE_
NE_
NADO_
NAA_

wid_[ong

COUMTERZ

B Hi

_[

Long

)
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Ladder program:

{* Wyrite walue = True to modbus boolean addr 132 of M-T080 toresetcounter1 as 0™

{* Wyrite walue = True to maodbus boolean addr 133 of M-T080 to reset counter 2 as 0™

Falze—

Falze—

Falze—

132+

1

RS1+

True—

MBS _B_ W
en Gl

SLAVE_
ADDR_
MLIR_W
ACTION_
B1_

B2_

B3_

g4

False—

False—

False—

1334

1_

R524

True—

mMBUS_B_W
Q

EnN
SLAVE_
ADDR_
ML WA
ACTION_
B1_

B2_

B3_

g4

™resetR51 & R52to False atthe end ®)
R51
I R

1/0 connection:

‘wm ISaGRAF - CREATION - I/0 connection

Fil: Edit Tools

RS2
-

Options  Help

_lol x|

Bl eE20 [ t0 FR &S

ERREEREEE

(o | em mbus

Bl = com_port n

)

10

f’ mann| ref = 107
maaa| port_no = 3
» | baud = 9600
[mean] char = &
[mamn| parity = 0
moan| stop bit =1
mamn| timeout = 250
i
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Chapter 22. Connecting i-8KE4-MTCP And
-SKE8-MTCP Ethernet 1/O

Wincon-8347 / 8747 supports i-8KE4-MTCP & i-8KE8-MTCP ethernet 1/0 since Wincon ISaGRAF
driver version 3.32B (it is better to use version 3.36 or later version).

iI-8KE4/8-MTCP: http://www.icpdas.com/products/PAC/i-8000/i-8KE4 8KE8 MTCP.htm

Wincon IsaGRAF driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

NS-205 / NS-208 : http://www.icpdas.com/products/Switch/industrial/ethernet_switch.htm

22.1: Induction of the I-8KE4-MTCP and I-8KE8-MTCP

One Wincon-8xx7/8xx6 can connect max. 24 nodes of i-8KE4-MTCP and I-8KE8-MTCP. The Ethernet
1/0 scan time of the 3000 ~ 6000 1/O Channels for one W-8347 / 8747 is about 30 to 40 ms. If connecting
less than 10 nodes of 1-8KE4/8-MTCP, the Ethernet 1/O scan time is about 20 ms. However, it still
depends on how big (complex) of your logic program. (The Ethernet 1/0O scan time of one W-8x36 /
8x37 is about twice of the W-8347 / 8747. That means W-8x36 / 8x37 is slower than W-8347 / 8747
when connecting Ethernet 1/0)

Configurel: W-8347 / 8747 (Dual Ethernet version) connecting Modbus TCP/IP 1/O in a
safe-local-private network .

PCIHMI

SCADA Advantage:

Modbus TCP/IP /O are in local & private network.
Not accessible by other machine in the public
network.

W-Bx4T/8x46 NS-205 P To public network

(Two Ethernet version)

Flease connect Modbus TCP/IP 1O to LAN1

w— =
Model'|-8KE4-MTCP-G Model:l-BKE4-MTCP-G Model:l-8KEEB-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or iBKES-MTCP
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Configure2: W-8x47/8x46 (Dual Ethernet) connecting Modbus TCP/IP 1/O in both two ports.

PCIHMI h
SCADA |
—- Advantage:
- If one cable (LAN1 or LAN2) is break,
- The other one still works.
W-8x47i8x46

{(Two Ethernet version)

Model:-BKE4-MTCP-G

Model:1-8KE4-MTCP -G Model:I-8KE4-MTCP-G Model:I-8KE8-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or iSBKES-MTCP

Configure3: W-8x37/8x36 (One Ethernet version) connecting Modbus TCP/IP /0.
This configure doesn't have the advantage of configure 2 . And if the NS-208 is connected to public
network, then it doesn't have the advantage of configure 1.

PC {HMI
SCADA

W-Bx37 [ 8x36
(One Ethernet version)

Model:I-8KE4-MTCP-G

Model:|-8KE4-MTCP-G Model:I-8KE4-MTCP-G Model:l-BKEB-MTCP-G

One Wincon can connect up to 24 nodes of i-8KE4-MTCP or iSKES-MTCP
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22.2: Programming the I-8KE4-MTCP and I-8KE8-MTCP

Step 1.

The first step is to assign an unique IP address to all of the i-8KE4-MTCP and i-8KE8-MTCP.
Please power off the i-8KE4/8-MTCP, short its “INIT” to “INIT * COM”, and then power it up.

Then connect a RS-232 cable from your PC * s COML1 to the i-8KE4/8-MTCP ‘s COML.

Then please run “7188xw.exe” on PC ( “7188xw.exe” is burned in 1-8000 CD-ROM or can be download
at ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/).

If your computer has no COM1/COM2 or you use other COM (like COMD5) to link the i-8KE4/8-MTCP,
you can change the “C number” in the first line of “7188xw.ini” file.

EX: Using computer’s COMS5 to link to i-8KE4/8-MTCP

@115200 PO D8 S1 (@115200 PO D8 S1

Xautoexec.bat Xisa7188e.exe Xautoexec.bat Xisa7188e.exe
w25 w25

Press some <Enter> in the “7188xw.exe” windows , and then type “ip” to view the current IP setting.
Then type in for example, “ip 192.168.2.70” to set an IP address to it.

To set mask address, please type in for example, “mask 255.255.255.0”

PLEASE make sure to remove the connection between the “INIT” and the “INIT * COM” pin on the
I-8KE4/8-MTCP ‘s front panel after setting successfully. And then re-cycle its power.
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Step 2.

The second step is to configure all of the connecting i-8KE4/8-MTCP by running “Modbus utility”. The
Modbus utility is burned in the 1-8000 CD-ROM or can be download at
http://www.icpdas.com/products/PAC/i-8000/modbus_web_download.htm

[ 3 fi 1-.-Ljd_h1_‘l_:5: T_T'Hl‘i.t:.f » E Lmkmg
[BaGRAF 35 3 |y MERTU
ICP DA Thilites for [2aGRAF k |y MBTCE

¥

Modbus Utility

Every i-8KE4/8-MTCP with new plugged 10 board should be configured at least once by “Modbus
utility”. If the 2nd & 3rd Leds below the Five 7-Segment-Led is always blinking, it means this
I-8KE4/8-MTCP is not configured well by the “Modbus utility”

Choosze Controllex x|

Flease choose controller. ...

Modbusf{TCP
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Enter the correct IP of the i-8KE4/8-MTCP on the Modbus utility, and then click on “Connect”. If the
i-8KE4/8-MTCP is well connectted, You will see the Modbus address assigned in the i-8KE4/8-MTCP.
For example, D/l starting from O to ... , A/l starting from0to ...

EfModbus Utility Yer 1.6.8 o =1 |
File Windows Clienttools Seting Help
v : Status

L'} Ao

E‘ M E T E T h < . - ’VI Status

Load Bave TMonitor Log Srale Trend Help Exit

~Controller
10.0.0109 onnect
I Communication Mode Disconnect
EfModbus Utility Yer 1.6.8 B ] 4|

File Windows Clienttools Setting Help

B B

fva] - 4

Status
’7| todbus firrmware wversion: w1.6.6 [Aug 10 2008]

G

Save Monitor Log Seale Trend Help Exit
]
] (1-8KE4 NetlD=1 -8KI87K Digital——— DicConfig | Set |
= & Power OnValue ¢ Safevalue
— |1 0.0.0.109 Connect |
[~ ChD
IOnIlne Mode (Ethernet) Disconnect | [ Chi
[T Ch2
[ Ch3
18077  chd
[~ Chs
[~ Chk
[ Ch?
= DI Mapping T DO Mapping T Al Mapping T AQ Mapping T Sumrary
nig'ilﬁl'lﬁﬂu\ﬂ PRt | \
Address | \ todule | Slot | Channell \-"aluel Comment -
00 [00] 1-8077 0 0 [40]Digital Module
o1 [01] 1-6077 i 1 [40]Digital Module | |
02 [02] |-8077 a 2 [40]Dvigital Moduls
02 [03] |-2077 1] 3 [40]Dvigital Maduls
04 [04] |-8077 0 4 [40]Digital Module
05 [05] 1-6077 i 5 [40]Digital Module
(0 [08] |-8077 a 3 [40]Dvigital Moduls
07 [07] |-2077 1] 7 [40]Dvigital Maduls
1 1N =Nl 1 n TANTMicital e la ~|
11 | >
AN /
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There is a Watchdog setting for the i-8KE4/8-MTCP. The default value is “disable the watchdog” . You
may enable it by assigning a “Watchdog timer” value , for example from 10 to 60 seconds. This will
automatically set the Digital outputs and Analog outputs of the i-8KE4/8-MTCP to a pre-defined “Safe
Value” when the Ethernet communication between the Wincon and the i-8KE4/8-MTCP is break. If you
check the ChO to ... of the “Safe Value”, it means to set these Channels to have a safe value of “ON”, if
you un-check it, it means the related channel has safe value of “OFF”. The “Safe value” function only
works when you assign a value larger than zero to the “Watchdog timer” and the communication is
break.

Set 0 to the “Watchdog timer” is to disable the Watchdog function.

EfModbus Utility Ver1.68 =10 ]
File Windows Clienttools Setting Help

. : Status
= N :
E’ v E v E v v v v cﬁ lrl kModbus firrmware version: w1 6.6 [Aug 10 2006]
Load Bave Monitor Log Seale Trend Help Exit
~1-8KE4 NetlD=1———— ~8KI87K Diaital——— DI Corfig set |
i wer On Yalue * Safe Walue 4|>
10.0.0.109 Connect |
IOnIine Mode (Ethemet)  Disconnect |
I-8077
i
i‘- i
i el o
R -3 WD T X
DI Mapping o T SUmmarny
Digital Input [1xxx . .
T \Watchdog Timer [sec]l. St | Close | -
0 (0]
01 [01] - - |
02 [02] WO will reget after the B000E receving commatnds.
03 [03] Soif the S000E unit doez not receive any commands during the
g; {gg} tirmer interval, the analogsdigital output module will zet the channel:
06 [06] b zafe value.
07 [07] At the zame time, the L2 led will flash.
Q»:i mna | Llll
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User may enable the “87K DI Counter” if you have plugged i-87K D/I module in the i-8KE4/8-MTCP.

Every Digital Input
accepted is 100 Hz

channel of the i-87K module have a D/l Counter value. The max. rate can be
. The DI Counter value is a 16-bits value (0 to 32767, and then from -32768 to -1,

Hex is from 0000, 0001 ... to 7FFF , 8000, 8001, ... to FFFF, then back to 0000, ...). The DI Counter

value is a A/l value

EfModbus Utility Ver 168

with a Modbus address.

=101

File Windows Clienttools Setting Help

: ; Status
| AP :
E’ - E - E - - - - cﬁ ’7I Set 37K DI counter enable/disakle ok
Load Save Momndtor Log Scale Trend Help Exit
~1-8KE4 NetID=1 87K DI Counter i
|1 0.0.0.107 Cannect | [~ Cho Faor 87K series modules, the
- ¥ _Chi Dl channels can hawe both
IOnIlne Wode (Ethernet)  Disconnect | %\ 10l
" Ch 2. Low speed counter
[~ Ch3 (<100Hz)
I-87052 Write to DO can clear the
[~ Chd4 counter value
o
E[ H et I~ Chs
h:: I~ Ché
‘v E‘ s L ' [~ Ch?
N\
DI Mapping | DO Mapping | Al Mapping | A Mapping | Surnrmany
Analog Input [3xxux] \
Eddes: | W odule | slot | Chammel] walue | Comment |
< 00 [00] 157052 y [40] Low Speed Counter
Note:

Every i-8KE4/8-MTCP with new plugged 10 board should be configured at least once by “Modbus

utility”. If the 2nd

& 3rd Leds below the Five 7-Segment-Led is always blinking, it means this

i-8KE4/8-MTCP is not configured well by the “Modbus utility”
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Step 3.

Please connect “i8ke” 1/0 complex equipment in your IsaGRAF project. Please enter the IP address of
the related i-8KE4/8-MTCP. If the Wincon has connectted more than one i-8KE4/8-MTCP, you should
connect more “i8ke” as below.

wn ISaGRAF - T3 - /O connection _ |D|E|

File Edit Tool: Optons Help
SRR A=

(o] i’ [oumn] ref = 25F

k| IP_address = 192.168.2.70

:maun| Station Mo =1

smama| Reserved = 0

[4 ] | Reserved =0

| Reserved =0

[ & ] mm| Beserved =0

mma| Reserved = 0

mm iBke | Reserved =0
[-] = ETH_IO n s <

EN

mm ifke The only one boolean input channel of the “i8ke” indicates
B = ETH_IO n & | jts communication state. “True” means Wincon connecting

1 this [-8KE4/8-MTCP well, while “Fasle” means

communication timeout or break.

If the i8ke, i8ke b, i8ke n,i8ke f,i8ke b a,i8ke n_a,i8ke f aisnotfound inyour ISaGRAF,
please visit http://www.icpdas.com/products/PAC/i-8000/isagraf.htm to download “ICP DAS Utilities
For 1ISaGRAF.zip” to install it again to the ISaGRAF workbench,

Step 4.

Please map 1SaGRAF internal variables to the related Modbus 1/0 address of the i-8KE4/8-MTCP by
using below functions. (Example program “Wdemo_30" & “Wdemo_31" at W-8xx7 CD-ROM :
\napdos\isagraf\wincon\demo\ or
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/)

Please refer to Appendix A.4 for more information about the below functions and refer to Chapter 2.6 for
“Variable Array”

ISKE_B Set Boolean variable as an I-8KE4/8-MTCP Ethernet 1/0

IBKE B A Set Boolean 'Variable Array' as several i-8KE4/8-MTCP Ethernet 1/0(s)
IBKE_F Set REAL variable as an 1-8KE4/8-MTCP Ethernet 1/0

IBKE F A Set REAL 'Variable Array' as several i-8KE4/8-MTCP Ethernet 1/0(s)
IBKE_N Set Integer 'Variable Array' as an 1-8KE4/8-MTCP Ethernet 1/O (s)
IBKE N A Set Integer 'Variable Array' as several i-8KE4/8-MTCP Ethernet 1/0(s)
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Chapter 23. Wincon and IPAC-8x47 Connecting Fast

FRNET Remote I/O

Wincon-8xx7 / 8xx6 (since its driver version of 3.42) and iPAC-8447 / 8847 support FRNET 1/O. Please
visit below web site for more information.

i-8172 & FRNET 1/0 module: http://www.icpdas.com/products/Remote 10/frnet/frnet list.htm
Wincon 1SaGRAF driver: http://www.icpdas.com/products/PAC/i-8000/isagraf-link.htm

Advantage of FRNET 1/O:
Fast I/O scan, it is about 3 ms / per FRNET 1/O scan. (This depends on your program’s PLC
scan time, for ex, if the ISaGRAF PLC program scan time is about 9ms, then the scan time for
all will be 9 ms, not 3 ms. Below table shows the approximate PLC scan time of an

ISaGRAF project which runs only the FRNET setup code (without other codes)

With 1 With 2 With 3 With 4 With5to 7

i-8172 i-8172 i-8172 i-8172 i-8172
W-8xX7/8xx6 3 ms 4 ms 4 ms 4 ms 5ms
IPAC-8447/8847 3 ms 6 ms 9ms 12 ms -

FRNET I/O not supporting A/l & A/O yet.

¥-8x47 / 8x46

i-8172

It is better to set the “End resistor” switch to ON position only
for the first and last modules in the bus to have better
communication quality. (Port 0 & Port 1)

Port 0 / / Hax. distance 400K

Port 1

v

FR-2053T FR-2057T FR-32P FR-32R

Nax. distance 400

FR-2053T FR-2057T FR-32P
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Important:

1. Every FRNET Output module has a 'RESET' or called “‘HOLD’ dip on its Dip switch or a special
Jumper. User may set it to 'ON' position (or enable it), this will reset the output channels to OFF state
when the communication is broken between the i-8172 and the FRNET D/O module. For example, set
8th Dip to ON of FR-2057 means enable it.

2. The communication state of D/I modules can be detected in the 8-Ch. D/I of “i-8172” in the 10
connection window. However FRNET Output module doesn't support communication detection.

3. W-8xx7 supports max. 7 pcs. of i-8172 in its Slot 1 through 7, while iPAC-8447 / 8847 supports only
max. 4 pcs. of i-8172 in its Slot 0 through 7 .

Wincon-8xx7/8xx6 or iPAC-8447 / 8847 plus i-8172 boards (plugged in slot 1 thru. 7) can connect to
FRNET 1/0O modules, for example, FR-2053, FR-2057, FR-32P, FR-32R listed in
http://www.icpdas.com/products/Remote 10/frnet/frnet_list.htm

One i-8172 board has two FRNET ports, ID is port 0 & port 1.

Each FRNET port can connect up to 8 FRNET D/O “Module Address” and up to 8 D/l “Module
Address” . It is very important. The “Module Address” for D/O modules can only be set as 0 to 7, while
D/1 “Module Address” can only be set as 8 to 15.

The max. I/0 channel number for one FRNET “Module Address” is 16. That means one i-8172 can
connect max. 2 (ports) x 8 x 16 =256 ch. of digital output plus max. 2 x 8 x 16 =256 ch. of digital input.
You may plug up to 7 pcs. of i-8172 in the W-8xx7/8xx6 depends on your application. (Max. 4 i-8172
can plug in the iPAC-8447 / 8847)

Note: ISaGRAF 3.x can program FRNET I/O by using “i-8172” 1/0 complex equipment & “fr_16di”,

“fr_16do” & “fr_b_a” functions. If your ISaGRAF doesn't support them, please visit
http://www.icpdas.com/products/PAC/i-8000/isagraf.htm

to download the “ICP DAS Utilities For ISaGRAF.zip” to install it again to the ISaGRAF workbench.

Or refer to Appendix A.2 of the ISSGRAF User's Manual to restore - “i_8172", “fr_16di” , “fr_16do” &

“fr_b_a” into your ISaSGRAF Workbench.

Below is a demo program show you how to program FRNET 1/O. This IsaGRAF example program can
be download at
www.icpdas.com > FAQ > Software > ISaGRAF > 082  or visit
ftp://ftp.icpdas.com/pub/cd/wincon_isagraf/napdos/isagraf/wincon/demo/ to download
“Wdemo_070.pia”
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Step 1: Connecting i-8172 in the related slot in the 10 connection windows. W-8xx7/8xx6's slot No. is
from 1to 7 (Slot 0 to 7 for the iPAC-8447 / 8847).

wn ISaGRAF - WDEMO_39 - IfO connection oy ] A

File Edit Tool: Optons Help

S EE R =

~| k| ref = 1724

1 |/em i &172 s Fleserved = 0
B = Portd_DI n s mun] Reserved = 0

[-] == Port1_DI e ﬁ 2222: The 8-Ch mean the comm. state of
: FRnet D/I modues of addr =8 ~ 15

e

maen] He s ey

Step 2: Declaring ISaGRAF variable

Name Type Attribute |Description

INIT Boolean |Internal |Initas True

Dump_di Boolean |Internal |boolean variable for non-using FRNET D/I channel

Dump do Boolean |Internal |boolean variable for non-using FRNET D/O channel

FR_INO1 ~ Boolean |Internal |Will map to 16-chanel FRNET DI channels
FR_IN16

FR_OUTO1 ~ Boolean |Internal |Will map to 16-chanel FRNET DO channels
FR_OUT16
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Step 3: writing LD program to map ISaGRAF boolean variable as FRNET 1/0

(* INIT should be declared with an initial value of TRUE. The below code can only run once in the first

PLC scan cycle, please don’t use them in other PLC scan cycles *)

IMIT

11

IMIT

L

The “Q_" output of the “Fr_16di” and
“Fr_16do” is always TRUE, so many
“Fr_16di” and “Fr_16do” can be used in the

same LD runa.

FR_1600
u!

FR_OUTO1H
FR_OUTO2H
FR_OUTO3H
FR_OUTO44
FR_OUTOSH
FR_OUTOEH
FR_OUTOYH
FR_OUTOEH
FR_OUTO9+
FR_OUT10H
FR_OUT114
FR_OUT1 24
FR_OUT1 34
FR_OUT1 4+

Cump_do

FR_1601
Q

BN

Slot_
Fort_
Addr_
ouUT1_

OUTZ_
OUT3_
OUT4_
OUTS_
OUTE_
OUTT_
OUTS_
OUTS_
OUT10_
OUT11_
OUT12_
OUT13_

ouUT14~-

ouT1a_

Cump_do

OUT16
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1-{slot_
o Port_
g Addr_
FR_INOT{INT_

FR_IND2-INZ_
FR_INO3—{ING_
FR_IMO4—{IN4_
FR_INDSIMNE_
FR_INOE—IME_
FR_INOT—{INT_
FR_IMOS—{ING_
FR_IND9—ING_
FR_INT0INTO_
FR_INT1INT1_

FR_|N12—u=m_/

FR_IMT 31N 3

(M1 4

MN15

B

[[41 6

Please assign “Dump_di” to
non-using FRNET D/I channels
and assign “Dump_do” to
non-using FRNET D/O channels.

DO NOT assign “False” or
“TRUE” to the non-using D/I and
D/O channels.
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Step 4: Write a Ladder program to blink output of FR_OUTO1 to 03

BLIMK FR_OUTOM
I RLIN 0 i
FR_OUTOZ2
TI1EYCLE
FR_QUTO3

Step 5: How to test ?

Please plug i-8172. into slot 1 of the W-8xx7/8xx6 (make sure the Wincon ISaGRAF driver version is
3.31 or later) or in the iPAC-8447 / 8847 .

Please connect the i-8172 's Port 0 in this demo to one FR-2053 (16-Ch. DI) and one FR-2057 (16-Ch.
DO).

The FR-2053's ADDR = 8 (dip switch 4 = ON, other dips 1,2,3,,5,6,7,8 is OFF)

The FR-2057's ADDR = 4 (dip switch 3 = ON, other dips 1,2, ,4,5,6,7,8 is OFF)

FRNET DO module, for example FR-2057 can only set module ADDR as 0 to 7
FRNET DI module, for example FR-2053 can only set module ADDR as 8 to 15

Then after you download this ISSGRAF project into W-8xx7/8xx6, you will see the DO1 to 3 is blinking
in the period of 0.5 second.

This ISSGRAF example program can be download at
www.icpdas.com > FAQ > Software > ISaGRAF > 082 or visit
ftp://ftp.icpdas.com/pub/cd/wincon isagraf/napdos/isagraf/wincon/demo/ to download
“Wdemo_070.pia”
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Chapter 24. Some Skill To Operate The RS-232 /422 / 485

serial COM Port By COM functions

ICP DAS ISaGRAF controllers support below Serial COM Port (RS-232/422/485) protocols:

Modbus RTU Slave

Refer to Chapter 4 of the ISSGRAF user’s manual & respective
getting started manual

I-7000 and 1-87xxx RS-485 1/O

Refer to Chapter 6 of the ISSGRAF user’s manual

Modbus RTU Master (M-7000)

Refer to Chapter 8 and 21 of the ISaGRAF user’s manual

Modbus ASCII Master

Refer to Chapter 8 of the ISaGRAF user’s manual

Modem Link

Refer to Chapter 13 of the ISaGRAF user’s manual

MMICON

Refer to Chapter 16 of the ISaGRAF user’s manual

SMS : Short Message Service

Refer to Chapter 17 of the 1ISaGRAF user’s manual

User can appy below COM functions to operate other protocols or 3rd party protocols. (Please refer to
Appendix A.4 of the ISaGRAF user’s manual for description of these COM functions )

COMOPEN Open Serial COM Port (without “Flow control” parameter)

COMOPEN?2 Open Serial COM Port (with “Flow control” parameter, not for 1-8xx7)

COMREADY Test if any byte come in

COMARY R Read all bytes which already come in to a byte array

COMARY W Write many bytes in a byte array to COM Port

COMREAD Read one bytes (Please call “COMREADY” to test first, if there is data, then
“COMREAD?” can be called)

COMCLEAR Clear all received bytes in the receiving buffer

COMARY_NW Write one signed long Integer to COM Port, format is Binary, 4-byte

COMARY WW  |Write one signed Word to COM Port, format is Binary, 2-byte

COMSTR_W Write one string to COM Port

COMWRITE Write one byte to COM Port

COMCLOSE Close Serial COM Port

Note:

1. The default shipping of 1-8xx7 controller has set its COM1 and COM2 (COM2:RS-485 is only for
1-8417/8817) as Modbus RTU Slave Port. User can choose to switch off the COM1:Modbus RTU Slave
function to become a freely used COM port by the above listed COM functions. (Please refer to
Appendix C.1). To use i-8xx7 ’s COM5 to COM20, Please refer to Chapter 1.8 to install
1-8112/8114/8142/8144 serial expansion boards.

2. Wincon-8xx7 / 8xx6 ‘s COM2 / COM3 can be switched ON as a Modbus RTU Slave Port. Or Switch
Off for freely used. (Refer to Appendix A.2 of its Getting Started manual delivered with the hardware).
To use Wincon ‘s COMS5 to COM14 at 1-8112/8114/8142/8144 serial expansion boards, please refer to
Appendix E of the “Getting Started:Wincon ISaGRAF PAC” manual.

3. COML1 of 1-7188EG / 7186EG is set as Modbus RTU Slave port when shipping. User may switch it
OFF to freely use it by COM port functions. (Please refer to its “Getting Started Manual” delivered with
its hardware). However 1-7188XG ‘s COML1 can not be switch OFF, it is always Modbus RTU Slave port.
If user want to use COM3 to COMB8 of 1-7188EG/XG and 7186EG, please plug one extra X-5xx
expansion I/O board inside it .

http://www.icpdas.com/products/PAC/i-0_expansion/x_list.htm
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24.1: Cntroller send 1 request and get 1 reply from device
Below figure lists the most common RS-232 / 422 / 485 application.

ISaGRAF controller Device

1. Send bytes to COM to request data

——— | 2. Iscomplete valid requesting command
received ? If yes, reply the related answer
. . . 2 back to the controller.

3. receive all coming bytes. If it is correct

format, do proper operation. Then go back /
to step 1 to send next request at later time.

4. Wait another requesting command, if
come in, go to step 2

User can use the below code or similiar code to do it.
Below example will send a string “QUESTION?” to device via COM3, then waiting device to reply the
related answer. And then 2 seconds later, send next same question to device, ...

SFC program: (“Port_ OK” & “TMP” is Boolean Internal , “NUMZ1” is Integer Internal )

| Open COM3 as
9600, 8, N, 1

,; Action(P) : o
Port Ok := COMOPEN(3,9600,8,0,1) ;
End Action ;

| If succeed, go next step
Send request to COM3

- Here using ‘QUESTION?’ as a
> Action(P) : demo
| TMP := COMSTR_W(3,'QUESTION?") ;

End Action ;

—+— | Port Ok ; «—|

Here should wait some time to let all replied bytes to be completely
received by ISaGRAF controller. The time value should be wait is
1 1l cs2T> T#250ms;‘( dependent to the device and communication baud rate. If it is too short,
the “COMARY _R” function in the next step may miss some bytes.

Action(P) :
NUM1 := COMARY_R(3,1) ;
IF NUM1=10 THEN <

Receive all bytes to No.1 Byte array. Then do
proper operations ( code here is only for demo)

(: o :) <«— Ifthe format is correct, do proper operations.
EN(D IE - ) Here for a demo, we skip the code of “proper
End Action operations”

£ GS3.T > T#2s ; «—— |

—— 2 secons later, go back to step 2 to send next request
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24.2:. Controller just wait data from the remote device

This kind of application is very common in

the store. Like the device of “Bar code reader”, when it reads

bar code on the product, it will send the related data to the controller via RS-232 / 422 / 485. The
controller just receive it, not necessary to send any byte to device. (Please visit www.icpdas.com —
FAQ - Software_ISaGRAF for demo program and more information.)

Device

ISaGRAF controller

3. Then wait next data .

2. If receive correct data, do proper action. / controller

1 1. When event happens, send data to

ST program:

IF INIT THEN
INIT := FALSE ;

Port_Ok := COMOPEN(3, 9600, 8,

T1 := T#0s;

STEP = 0;
END_IF ;

IF Port_ Ok = False THEN

Variable declaration
“INIT” is Boolean Internal, init as TRUE
“Port_Ok” & “TMP” is Boolean Internal
0,1); “T1” is Timer Internal
“STEP” & “NUML1” is Integer Internal

Open COM3 as 9600, 8, N,1

Return ;
END_IF ; T~ If open fail, just quit this ST program

CASE STEP OF

0: IF COMREADY(3) THEN
STEP :=1;
T1 :=T#0s D
Tstart(T1) ;

STEP=0 means “waiting state”, it should check if any byte
come in. If “COMREADY” returns TRUE, it means there is at
least one byte come in. Then set “STEP” to 1 and start timer
“T1” to tick.

END_IF;

1: IF T1>T#250ms THEN
Tstop(T1) ;
T1:=T#Os ; <+
STEP :=0;

NUML1 := COMARY_R(3,1);

IF NUM1=10 THEN
* ... %)

STEP=1 means “data is coming”, when “T1” tick to the
specified waiting time, call “COMARY _R” to receive all
bytes to No.1 byte array (this will make sure all bytes from the
“device” all well received). This waiting time is dependent
with the “Device” and the communication baud rate. Here we
use 0.25 second as a demo. (If setting too short than your
device should have, some bytes may be missing)

Remember to set “STEP” to 0 to wait next data.

END_IF ; ‘\\\\
END_IF;

Do proper operation if receive correct data.

END_CASE ;

The code listed here is only for demo. (It is depend with your
application, we just assume the correct data has 10 bytes here.)
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24.3: Report data to remote device periodically

ISaGRAF controller

Send data to device periodically (for
example, every 5 second).

— 3| Wait & receive data. If the correct
| operations

Device

data is received, do proper

SFC program: (Please declare “TMP” & “Port_OKk” as Boolean Internal)

»; Action(P) :

— Open COM3 as 9600, 8, N, 1

Port_ Ok := COMOPEN(3,9600,8,0,1) ; 4]
End_Action ;
Port Ok - 4///If succeed, go next step
_1_ -
: The data to be sent depends on your
Action(P) : A/fapplication. Please prepare them and
call COMARY_W or COMSTR_W to
> (* Prepare all bytes in No.1 byte array *) send it
L (... %)
TMP := COMARY_W(3,1,20);
End_Action ; \
—— | GS2.T > T#5s ; Here using “COMARY_W” to send 20
bytes in No.1 byte array to COM3.
3 Or “COMSTR_W” may be used for
5 seconds later, first jump to an empty step3, sending string ( string length is max. 255
then go to step 2 to send next data bytes) , there should be no 0 value in the
S string. (because 0 is string-end byte,
) (SFC program will operate error if jumping to however character ‘0’ is Ok in the
string ).

the same step after it is finished. So we should
jump to an empty step first. The ISaGRAF
compiler generate no erro if not jumping to an
empty step first. But its result will be error.)
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24.4: Controller send data when event happens

Please refer to Chapter 11.3.5
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