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Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year, starting from the date of
delivery to the original purchaser.

Warning

ICP DAS assumes no liability for damages resulting from the use of this
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Copyright
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1. Introduction

[-7188EF-016 is designed to make that the Host PC easily access the
FRnet I/O module via Ethernet. I-7188EF-016 controls the distributed
FR-2000 and FR I/O module via FRnet, and provides the Modbus and
DCON protocol for HOST PC to access these FR I/O channels via
Ethernet. Each I-7188EF-016 module is able to control up to 16 groups
of FRnet distributed I/O module. Group numbers range from 0 to 15, and
each group has 16 1/O channels. In other words, each I-7188EF-016 can
control up to a maximum of 128 digital output channels and 128 digital
input channels.

In addition to being used as a converter, [-7188EF-016 series can also be
programmed as an autonomous controller to control distributed FR-2000
I/O modules via FRnet.

1PAC
|-718BEF-016

Ethemeat
RS-232/RS-485
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SCADA

Entivity Software
iFix

Client Delphi
InduSoft InduSoft BCB
DASYLab . VB
Labview Ll VC

OPC | DDE Bounded i
Modbus * Ll

Uart.DLL
|

VxComm driver

Host PC

DCON

Modbus/TCP Slave protocol

Data Bus
FRnet

Package Checklist
In addition to this manual, the package includes the following items:
® One [-7188EF-016 hardware module
One user’s manual
One set of release notes
One software utility disk or CD
One CA0910 download cable
It is recommended to read the release notes & README.TXT file
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before using the controller. The release notes are included in the shipping,
package and the README.TXT file can be found in the root directory of
the enclosed CD. Some important information is given in the releases note
and \README.TXT file.
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1.1 Feature

FRnet network

FRnet is an innovative industrial field bus that the many special features,
such as

High speed deterministic I/O control

Real I/O synchronization capability

Non-protocol communication

Easy used memory-mapping I/O programming

Two wire cabling

One FRnet port to expand distributed I/O module

Modbus protocol
® FRnet I/O mapping to Modbus addresses for Modbus/TCP client
access

® (Converts single Modbus/TCP to multi Modbus/RTU

[-7188EF-016 acts in a similar and way to the I-7188E-MTCP
Modbus/TCP gateway. It can easily upgrade many Modbus/RTU
devices connected to the COM ports of [-7188EF-016 to give
Ethernet communication abilities.

ASCII-based protocol (DCON Protocol)

[-7188EF-016 includes the DCON protocol, which is a request/reply
communication protocol that is used to access the data from the module
using a simple ASCII format. For example, sending the command
“$01M” will query the controller name. The responding module will
reply with a message similar to “!017188EF-016(cr)”.

Various DCON SDK provided (free)

In order to access the FRnet I/O of the I-7188EF-016 from the host and
the remote I/O modules connected to the [-7188EF-016.
Various SDKs have been provided on the CD, such as:

e DLL driver
e ActiveX component
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LabView bundled driver
Indusoft bundled driver

Linux driver
OPC server

Firmware modifiable

The Modbus SDK is provided to allowing users to develop their own
custom Modbus firmware.

Built-in Watchdog
The built-in watchdog circuit will reset the CPU module if a failure
occurs in either the hardware or the software. If the application program
does not refresh the watchdog timer within 0.8 sec, the watchdog circuit
will initiate a reset of the CPU.

Ventilated housing design to work between -25°C ~+75°C

I-7188EF-016 is housed in a plastic-based shell/case with a column-like
ventilator that helps to cool the working environment inside the
shell/box and allows the I-7188EF-016 to operate at temperatures
ranging from -25°C and +75°C.
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1.2 Specifications
System

® CPU: 80188-40 or compatible

® EEPROM:

1. 2048 bytes (8 blocks, each block contains 256 bytes)
2. Data retention > 100 years
3. 1,000,000 erase/write cycles

® SRAM: 512Kb

® FLASH ROM:
1. 512Kb
2. Erase unit is one sector (64Kb)
3. 100,000 erase/write cycles

® Programs can be download from COMI
® Built-in 64-bit hardware unique serial number

Communication
® FEthernet Port
¢ 10M /10BaseT, RJ-45 Port

® (COM Port

COM driver support interrupt & 1K QUEUE Input & Output buffer
¢ COM1: RS232 (CTS, RTS, RXD, TXD, GND)

¢ COMZ2: RS485 (Data+, Data-)
® FRnet Port
¢ Communication speed: 250Kbps
¢ Scan time:
128 input / 128 output points @ 2.88 mS (I-7188EF-016L)
128 input / 128 output points @ 0.7 mS (I-7188EF-016H)
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¢ Communication distance

Max. 400m (I-7188EF-016L)
Max. 100m (I-7188EF-016H)

¢ (able: CPEV 0.9 (2P Twisted-pair wire)

¢ Distributed I/O modules

Max. 8 SA modules, FR-2053 (16 DI)
Max. 8 RA modules, FR-2057 (16 DO)

¢ Each module of FR-2053/FR2057 module is one group.

Built-in WatchDog Timer (0.8 seconds)
Built-in power protection and network protection circuit
Real Time Clock

® Year-2000 compliant

® Displays seconds, minutes, hours, date of the month

® Displays month and year from 1980 to 2079

® NVSRAM: 31 bytes, battery backup, data valid for up to 10 years
Display

® 7-segment LED: 5-digit (for I-7188EFD only)
Power

® Power requirements: 10 - 30 V DC (non-regulated)

® Power consumption: 2.0W for I-7188EF-016

3.0W for 7188EFD-016

General environment

® Operating temperature: -25°C to +75°C

® Storage temperature: -40°C to +80°C
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® Humidity
1. Operating humidity: 10% ~90% RH, non-condensing
2. Storage humidity: 5%~95% RH, non-condensing
Mechanical
® Dimensions (W x Hx D): 123 x 72 x 33 mm
® [nstallation : DIN-Rail, Stack Mounting

® For more detailed dimensions, please refer to “Appendix A
Dimensions:”
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1.3 View of the I-7188EF-016
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I-7188EF-016 pin assignment:

Name Description
1 CTS1 CTS pin of COM1 (RS-232)

2 RTS1 RTS pin of COM1 (RS-232)

3 RXD1 RXD pin of COM1(RS-232)

4 TXD1 TXD pin of COM1(RS-232)

5 INIT* Initial pin for enable/disable AUTOEXEC.BAT
6 D2+ Data+ pin of COM2 (RS-485)

7 D2- Data- pin of COM2 (RS-485)

8 VS+ V+ of power supply (+10 to +30V DC unregulated)
9 GND  GND of power supply

14 B FRnet D-

15 B FRnet D-

16 A FRnet D+

17 A FRnet D+
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1.4 [-7188EF-016 installation
1.4._1 Mounting the I-7188EF-016




1.4.2 Connecting the Hardware

Step 1: Connect the CA0910 download-cable between the 1-7188EF-
016 and COM1/2 of the PC, as shown in the diagram below.

Step 2: Apply power (+Vs, GND) to the [-7188EF-016, +Vs can be
range from +30V to +10V DC.

To Ethernet 100 hnhb

# }

\/ % Connect to PC

/ GHD

Commect to

\' ’/ Power supply

Step 3: Check that the 5-digit 7-SEG LED continuously shows the
group ID information from 11111 to 44444.

Note:

Only display versions of the module will include a 5-digit 7-SEG
LED. A detailed description of the 5-digit 7-SEG LED can be
found in Appendix B.
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1.4.3 Connecting the FRnet Disturbed 1/0 Module

Connect to VO Module A Connect to /0 Module B

R T T T [ ] l |

O << aa

(FRnet)

= L R

= — -

ke

23
10

GD (]D Connect to 7188E A

Connect to Power GND
‘ Connect to 7188E B

Connect to Power V-+ A A External Power for /O
4 -

=y N - =

et

.........

7188EF-016 SA 0~7, RA 8~15 0000 0|O6

=] ||joFFon v OGN A B JC OV 24V
= Lood Locos Lood
8 RA modules Max. / 8 SA modules Max.
| FR-2057 | | FR-2057 | / [ FR-2053 | | FR-2053 |

/

4-wire inter module cable ( including a 2-wire power supply cable )
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1.4.4 FRnet Disturbed I/O module
DI module: FR-2053

:

‘-

© [EEEEEEE | 00000000000000000 0 O

=J

FR-2053

+— Power LED
Communication

Run LED
M— Communication
Error LED

Input status

Connector

Address setting
Dipswitch (DSW)

Termination
indicating LED

LED

Input

© [EEEEEEEE 00000000000000000 O O

FR-2053T

FR-2053 Wire connection

OV(Ext.)
24V(Ext,)

DI n

External Power supply

DO

(-} 0V
(+124Vde

(+)24Vdc

L
oV

(-) GND

Case 1

External Source Signal

OV(EXt.)
24V(Ext.)

DI n

External Power supply

(-0
(+124Vde

External Input

Case 2
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DO module: FR-2057

T b | F ﬁ-‘ -
O |— Power LED (o |
C icati
[l Sommnaton -
O |— Communication (|
g - Error LED E
- % Output status %
. =] LED S
sl 8 =
i = |H Output =
il - Connector
E Address setting E -
Dipswitch (DSW) 3
O [[— ingicating LED _ ) ;
kK = & IT:J 2
|| J
-
FR-2057 FR-2057T
FR-2057 Wire connection
24V (Ext.) [—© 24V
Externel
DO n [—©
Device
OV(Ext.) N\
FR-2057 External

Power supply
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Note:

e For more detailed information regarding the FR-2053 module,
please refer to CD\napdos\frnet\IO Module\fr-2053\fr-2053.pdf

® For more detailed information regarding the FR-2057 module,
please refer to cd\napdos\frnet\[O Module\fr-2057\fr-2057.pdf

Specifications

Power consumption: 2.0 W (Max.)

Operating temperature: -25°C to +75°C

Operating humidity: 10% ~ 95% RH, non-condensing
Storage temperature: -30°C to +85°C

Storage humidity: 5% ~ 95% RH, non-condensing
Weight: approximately 120g

Dimensions: 99 mm x 32 mm x 83 mm

Input points: 16 points

Input current: less than 6mA/channel
Input impedance: approximately 4.1 k2
Digital Level 0: 3V max.

Digital Level 1: 24 +/- 10%

On delay time: less than 1.0ms

Off delay time: less than 1.0ms
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1.4.5 How to set the address of I/O module?

There are eight switches in the dipswitch. User uses 1, 2 and 4 switches to
set the address. Refer to the following figures.

5
L [
e HH o
e
G
s
H
gl [Py
HE
3 E
B
5

A

=
=2
=
=

by— Power LED
Communication

Run LED
Communication

Error LEDH

Input / Qutput
status LED

00nonononononoD o 0o O

Input / Qutput
Connector

FEEHELP 1000000000000000 0 O O

Address satting
Dipswitch [DEW)

Termination
indicating LED

= L

ADD

o~ OO BN —

ijIIIIIII
|

Addr 4 Addr 5 A

Fixed 1 39

1 1 i 1

. 6 4 3 3 y K

4 1 4 i

HOLD : - : '

leed{ " Flnﬂ{ 2 Fi:ed{ b Hml{ 3

[T} ] [ ]

R&T HET RET RET

O [ L4 O [
Dipswitch
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1.4.6 Connecting a Serial Device to COM1/COM2
[-7188EF-016 also has one RS-232 and one RS-485 port, whose are used
to control the I/O device or [ICPDAS 1-7000/I-8000/1-87K data acquisition
modules. Using the I-7188EF, thousands of I/O control system channels
can be easily implemented

Host PC

<
-

PEIERRTEOIITOY

Hub/Switch

RS-232 Device

To Ethernet
Rounter

Ethernet 10M

- b

RS-485 Device

PIEERTPTRETIRLE

7\
EErEs

DPEDDD DD

PEEEEEEEE

RS-485 Device RS-232 Device

I-7188EF-016 User’s Manual, 2005, Oct, v1.0, 7TMH-031-21---------- 22



1.5 Software & Document information

The location of all documents and software related to the FRnet are shown
in the following directory tree. The relevant file can quickly be located by

referring to the tree.

718BEF

| CD:\Napdos ——{ FR_NET |} L

BC EF_DI |

—| Demo }—|::

EF016_10.exe

| [: EF_DO |

7188ef016_dcon.chm

Lib

7188ef016 user's manual. pdf

8000

_|

I0_Module

II ;

Document

05_

fr-2053

image

FR-2053.pdf

Fr=2057 FR-2057.pdf

— Magic_Wire — MA_series |— MA-11+12-21-22.pdf

—FR_PCI_Card |+

—[ Document |

a |

— Win2000_XP_Setup |

i |

— FRB-200.pdf

win98_Setup

winNT_Setup

For details regarding EF-nnnn.exe, please refer to
CD:\8000\NAPDOS\FR Net\7188EF\Firmware\Version nnnn Eng.txt or

Version_nnnn_Chi.txt
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For details regarding FRnet distributed 1/O Modules that can be
connected to [-7188EF-016. Please refer to the User Manual contained on
the CD in the following locations:

User Manual

CD:\Napdos\FRnet\IO Module\fr-2053

CD:\Napdos\FRnet\IO Module\fr-2057

Or on the following web pages:
http://www.icpdas.com/products/Remote 10/frnet/fr-2053.htm
http://www.icpdas.com/products/Remote 1O/frnet/fr-2057.htm
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2.Configuring the |I-7188EF-016

Before using the I-7188EF-016, the following settings must be configured:
. Networking settings: IP, Mask, and Gateway of [-7188EF-016.
Note:

The factory default settings are as follows:
e [P Address: 192.168.255.1

e Subnet Mask: 255.255.0.0

e Gateway: 192.168.0.1

The most important procedure to be completed prior to using the controller
is to correctly configure the network settings.

2.1 Configuring the network settings

Network settings can only be configured via the RS-232 COM Port.
There are two tools that can be used to configure the I-7188EF-016

network settings.

1. Configuration Wizard
2. MiniOS7 Utility.

2.1.1 Using the “Configuration Wizard”

The “Configuration Wizard” provides a step-by-step for configuring the
network settings. The wizard is most useful for detecting the network
settings of the host PC, and for searching the local network to locate a
valid IP, Mask and Gateway address. Using the “Configuration Wizard”
allows automatic detection of important settings, and reduces the need to
contact system administrators for support.

Step 1: Refer to Sec.1.4.2 for details of the wire connection for the I-
7188EF-016.

Step 2: Install the PCDiag application to the host PC by running!
CD:\Napdos\7188e\tcp\PCDiag
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agrnostic tools for windows 95/98/NT/2000.

Welsome: to the PCDisg Setup program. This
proaram wil install PCDiag on your comptter

Itis stiongly recommended that you exit all Windows progiams
before running this $etup program.

Click Cancal to quit Setup and then ck

have running

close sty programms wol
Click Next to continue with the Setup program.

WARNING: This pre is protected by copyright law and
international reaties.

porti criminal penallies, =
will be prosecuted to the maximum extent possible under lavw.

o

Step 3: Run the configure wizard as follows:

= i »
T Programs (5 Accessories
c @ Developrment Kits k
; @ Documents * (5 Micrasoft Yisual Studia 6.0 L

o Installshield PackageFarThetweb 2

@ Settings L4
E (53 AlAPT Metwork r
a % Search » @ DAGPro s
::> » a0 Configure YWizard
&

@ Help YxComm * <8 SEm

Fun . @ SendTCP help

) & sendrop
§ "~ S 5 Uninstall PC Diag

(st | AE @M & & |

Step 4: Follow each step of the instructions provide in the “Configuration
Wizard” dialog box until the following window appears.

Step 4.1: Click the “Custom” button to enter initial operation.
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L“. Configuration Wizard ¥Y_2.0.0

T

]

:‘I-
E T
&

i,

Step 4.2: Click the “open” button in the COM status section to establish a
connection to the PC.

:‘-""-_i"' Configuration Wizard ¥_ 200 COMI1

~ COM status Hoszt PC — | — Dperation
[coM1  ~| f15200  «f P [192.168.30.23 - [Gtep & A
[ [ Connect COM1/COMZ of PC -
Li M.8.1 || Mask 1985 255 0.0 || toCOMI of the 7188E/8000E.  —
[ Step
m. FE— 1 | | Gateway ]1 92168.01 Bl Fres: the [Open] buttorn,
= - . b — — e - << Backward | Fanward »>
- 7188E /8000E Setting [Ongin)——  7188E/8000E Setting [Recommend] T
[ | | |nformation of PC
IP P || IF [192.168.30.55
| Mask  [lask (| Maskaeg 28E 0.0
Gateway [Gateway || Gateway [192168.0.1

E st

Step 4.3: Check that a valid IP, Mask and Gateway value has been
inserted into the “7188E/8000E Settings (Recommended)” fields.

Step 4.4: Click the “Write recommend settings to 7188E/800E” button to
confirm the new settings. Click “YES” in the following dialog
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*" Configuration Wizard ¥.2.0.0 COM1

- COM status |  Host PC— | Dperation
coMt = i =l ||P [192.168.30.23 § Sltjep H e Open]b ~
| | ress the [Open] button. i
Line contral : | Mask 255 255.0.0 | |5tepE: v

Check the information

1 Close | | Gatewsy [192168.0.1

<< Backward | Forward = |

Information of the ;
+129E /5000E ] |nformation of PC

¥188E fB000E Setting [Origin] #188E /B000E Setting [Recommend

IP 1192 168.255.1 P 192 168.30.55
task 255 26600 | Mask  [255 255.0.0
Gateway 192 1£8.0.1 | Gateway |152 168.0.1

Step 5: Exit the “Configure Wizard” and then restart the [-7188EF 016 for
the new settings to take effect.

e r . P
';:F Configore Wigard ¥, 102

=tep b
Wirong IF address configuration
may cause unpredictable
results in network, :Dmmunity
|5 below configuration correct 7'

V

IP: 192.162.30.24
M azk: 2665 266.0.0
Gateway: 192 168.0.1
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2.1.2 Using the "MiniOS7 Utility”

The MiniOS7 Utility is used to download files and update the OS image to
the I-7188EF-016. It can also be used to configure the network and COM
port settings. In contrast to the “Configure Wizard”, users must first have
valid 1P, Mask and Gateway information and must manually enter it into
the text box provided.

Step 1: Refer to Sec. 1.4.2 for details the wire connection for the I-
7188EF-016.

Step 2: Install the MiniOS7 Utility on the host PC by running:
CD:\Napdos\MiniOS7\Utility\MiniOS7 Utility\MiniOS7 _Ultility.
exe

% Windows Updake

ktjir Set Program Access and Defaults

" @ Aocessaties P

(=3 Enttivity

E Programs

% Search 3 @ What's Mew

ﬂ - =/ m

| Settings: r

E -% '%’ Ininstall MiniQS 7 ukility
o

—S

=

I_Sl:art |J 8 SO
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Step 3: Follow each step of the instructions.

Mini0S7 utility ¥1.0.05

2l =10 x|

3| nj e

£ &

1 pdate Minidl Configuration Delete & Help Emt

B wwEE D2 \4.; 5@ T8 K |

| lm _JPIease follow Steps 1 B [ 4| A_buutl
— || Stepl: I ]
&ame Fower off the modules PC Modules Date Time
DAQPIo
niOST utility) :
[CJ Documents and 5... Stap?: e 2l
(21 HySnapDi< B e
#anap Connect INIT* to GHD Power supply

%MSVC . (INIT*to INIT*COM in 15000

=~ ::;r:tgram Files Step3: \/

Clest7018 Power on the modules

CwANNT my

[E]AUTOERED =il

CONEIG.SYS Connect COk of PC
) to the modules
ok [~ Dan't show this dialog nest time

7 | | ’l available spaces
€%,

10 file an Dizk

File Type {4 fles [+

[Ell | i |

Step 4: Set Com port and Baudrate, and then click the “OK” button.

2 =10 =]

0 ‘gﬂ

A 4%

U date tinid Conflguratlon Delete Al Bun Help E it
&)= EEEEXEEEE L |
)| [Feea D510 = MiniOS7\ apous|

Mame | Size | Type | todified | Attributes | Mame | Size | Date | Time |
1 DaRPo Filz Folder 3434200,

1 Dacuments and ... Filz Falder g r’-_-'-_J';-E-Select Dialog ]S

I HySnapDi File Folder z

CaMsve File: Folder z i

22 Pragram Files Filz Folder = Sefial

[ test File Folder z Com Part Baud Rate

[ test7me File Falder z |—_|ggm = |1 15200 |

COwINNT File Folder £

[F]aroex<Ec 1KB MSDOSBat.. =

COMEIGSYE 1KE  System fil= g

ak. | Cancel |
available spaces

1] i}
(=i

10 files an Digk

File Type |4} fiss [

=1 Find |
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Step 5: Click the “Configuration” button to set IP address and the Setting
of com port.

25|MiniosT utility ¥1.0.05 e B
Ve | £ & &
Update Mini05

' Delete Al Fun Help E xit
‘ S | C :

" AEEEEEEEE L
[Local Disk (] = MiniOS7T\A EI

2] =101 ]

o2 BR

Mame | Sizel Tupe | todified | Aftributes | Mame | Sizel Datel Timel
CI1DaGPE File Folder 3434200,
1 Documents and S... File Folder 9/2/200...

I HySnaphix File Folder 20234200

CaMsve File Folder 2720 |

' ) ==

[ Pragram Files File Folder 9/2/200... R

Ttest File Folder 2/24/20..

dtestrora File Folder 3434200

CIwANNT File Folder 9/2/200...

Flauroexes 1KE  M5-DOS Bat.. 9/2/200.. H

CONEIGSYE 1B Swstem file 9/2/200... H

>

4 ILI 458720 available spaces
cih 10 files on Digk

File Type |4 files [+.4) =l Find |

|(C0rn1,baudrate=l 15200 |Module:I—BDDD |MiniOS? Version:Z,00,001 [Marj30/2004] Flash:512k

Step 5.1: Check that a valid IP, Mask and Gateway value has been
Inserted into the “TCP/IP of 7188E [8000E]” fields.

Step 5.2: Check that a valid Com port, Baud Rate, Data bit, Parity and
Stop Bit value has been Inserted into the “Serial COM [1~8] of
7188 fields.

Step 5.3: Modifying these values must click “Set” button to create these
values, and then click the “OK” button.
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% Confignration

JCPAP of 7153E[3000E L

IF addess: | 192.168.255.7
Mask: |255.255.0 .0
Gateway.. ]192188.0 .1

erial COM[178] of 718 5.2 e T o
Com Far Baud Hate Data Bit Parity Stop Bit

[Coml =] 115200 «| &8 «| [OfNore)«| |1 +| .

TCPAP of 7188E(S000E]
P address: |192.168.255.2 Sat
Mask: |255.256.0 .00 o
Gatewsy J192168.0 .1 e

Stop Bit

1 - Set
Cancel

Step 7: Exit the MiniOS7 Utility and then restart the I-7188EF-016 for the
new settings to take effect.

Note:

Please refer to Appendix C for more details regarding the steps of
installation procedure for the MiniOS7 Utility.
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3. How to access distributed /O of 7188EF-0167?

[-7188EF series is designed as RS-232/RS-485 and FRnet to Ethernet

converter. So it follows that they can be used to link these RS-232/RS-
485 devices and link the FRnet devices to central computer.
With the FRnet interface, the I-7188EF-016 features the real 1/O
synchronization and fixed scan time with the FRnet distributed I/O module.
So the distributed I/O data will be acquired by the [-7188EF-016 in the
real time. It’s similar to that the distributed I/O modules are attached on
the [-7188EF-016.

3.1 Via an Ethernet Network

The Ethernet network 1s extremely popular and already existing for
most applications. Either for using with local networks or for connecting to
the Internet, the Host PC or the device in the LAN or WAN can connects
to the [-7188EF-016 and control the FRnet I/O module or the devices
attached on the COM1/COM2 of the 1-7188EF-016.

The Host PC can access the FRnet I/O module using the Modbus/TCP
or DCON protocol.

)

Modbus/TCP
Protocol

DCON Protocol
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Modbus/TCP Protocol:

Modbus/TCP protocol is a variant of Modbus protocol. It was
developed in 1999 to allow Internet community access Ethernet devices.
Refer to Sec. 3.2 for more details.

DCON Protocol:

The DCON protocol is a request/reply communication protocol for the
[-7000/8000/87K series I/O modules and I-7188EF-016. Refer to Sec. 3.3
for more details.
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3.2 Using the Modbus protocol

3.2.1 Introduction

MODBUS is a master-slave bus system in which only one device (the
master) actively starts a transaction (query). The passive device (the slave)
then sends a response. Most SCADA Supervisor Control And Data
Acuisition and HMI software can easily integrate serial devices via the
Modbus protocol, such as Citect, ICONICS, 1FIX, InduSoft, Intouch,
Entivity Studio, Entivity Live, Entivity VLC, Trace Mode, Wizcon,
Wonderware... etc.

I-7188EF-016 controller includes the Modbus/TCP protocol, which is a
variation of Modbus protocol that was developed in 1999 to allow the
Internet community to access Ethernet devices. Modbus address for
Modbus/TCP client access.

Multi Modbus/TCP Masters (Clients)
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Note:

For more details regarding the Modbus address of the [-7188EF-016,
please refer to Appendix D: Modbus protocol.

3.2.2 Modbus Applications for I-7188EF-016

Step 1: Connect the I-7188EF-016 controller (refer to Sec. 1.4.2) and

configure its network settings (IP, Mask and Gateway - refer to
Sec.2.1)

Step 2: Install the Modbus_Utility on the host PC by running
CD:\Napdos\Modbus\ Modbus_Utility\Setup\Disk 1 \setup.exe.

Step 3: Connect to 7188EF-016 and set NetID.

[Ef™odbus Utility  Ver 1.3.3

File ‘Windows Client tools  Help

—|of x|

—u Status kModbus Firmware “ersion
2 ﬁ
Ii hii n i Wi e | ﬁ Set system setting ok IVI w1.6:2 [Aug 26 2005] —‘
Load Save Help Exit
~1-7188E2 NetlD=255 -COM Port Setting  [coMz -] Set |
| 192.168.255.1 Connect |
Enable Mode =
|On|ine hWode (Ethernet) Disconnect | ) IMDdbUSHHTU HAEET —I
Modbus Timeout I 20 j e
B audrate Igggg ;I
Data Bit [g =]
Restore | Parity INDne ;I
Stop Bit |1 ;I

r—
i

et 10

“ CORT AE

b=
Stations per COM Port
[ = 3

-
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3.2.3 Function Codes Supported
Modbus function codes are different for the analog/digital.

Modbus (glc_)lr:Xr;and Protocol Description
01 Read multiple coils status for DO
02 Read multiple input discrete for DI
03 Read multiple registers for AO
04 Read multiple input registers for Al
05 Write single coil for DO
06 Write single register for AO
OF Force multiple coils for DO
10 Write multiple registers for AO
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3.2.4 Modbus Register address table
I-7188EF-016: DO module (0xxxx)

Start Coil Stop Coil Register Description
Address Address | Oxxxx "Coil" (Bit)Output Control | Range
DEC(HEX) | DEC(HEX) | (FRnet DO module channel value)
Modbus function codes 01, 02 (read), 05, 15(write)
0 (0x0) 15(0xF) Group 0: Channell~Channel16 (1): off
:on
: 0: off
16 (0x10) 31(0x1F) Group 1: Channell~Channel16 .
- on
: 0: off
32(0x20) 47(0x2F) Group 2: Channell~Channel16 .
:on
48(0x30) 63(0x3F) Group 3 : Channell~Channel16 (1): off
- on
64(0x40) 79(0x4F) Group 4: Channell~Channel16 0: off
1:on
80(0x50) 95(0x5F) Group 5: Channel1~Channel16 (1): off
:on
96(0x60) | 111(Ox6F) Group 6: Channel1~Channel16 2: off
- on
112(0x70) | 127(0x7F) | Group 7: Channel1~Channel16 ‘1)1 off
:on
Note:

For more detailed information regarding the FR-2053 module,
please refer to CD\napdos\frnet\IO Module\fr-2053\fr-2053.pdf
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I-7188EF-016: DI module (1xxxXx)

SlET ol Register Description
Coil/Record | Coil/Record . 9 g’ Pt
1xxxx "Discrete Input” (Bit)Input Range
AERIESE SEEIESE value (FRnet DI module channel value)
DEC(HEX) DEC(HEX)
Modbus fuction codes 01, 02 (read)
0 (0x0) 15(0xF) Group 0:Channell~Channell6 S:Off
:on
. 0:off
16 (0x10) 31(0x1F) Group 1: Channell~Channell6 L
:0n
] 0:off
32(0x20) 47(0x2F) Group 2: Channell~Channell6 X
:on
48(0x30) 63(0x3F) Group 3 : Channel1~Channel16 E:Oﬁ
:0n
. 0:off
64(0x40) 79(0x4F) Group 4: Channell~Channell6
1l:on
80(0x50) 95(0x5F) Group 5: Channell~Channell6 2:0ﬁ
:on
. 0:off
96(0x60) 111(0x6F) Group 6: Channell~Channell6 X
:0n
112(0x70) | 127(0X7F) Group 7: Channel1~Channel16 E:Off
:on
DI module status:
Start Stop : .
Coil/Record | Coil/Record " Reglster Desqlrlpt_lon
1xxxx "Discrete Input" (Bit)Input Range
Sless PURRIEEE value (FRnet DI module status)
DEC(HEX) | DEC(HEX)
Modbus fuction codes 01, 02 (read)
200 (0xC8) | 207 (OxCF) GroupO~Group7 O-offline
1:online

Note:
For more detailed information regarding the FR-2057 module, please
refer to cd\napdos\frnet\[O Module\fr-2057\fr-2057.pdf
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3.3 Using the DCON Protocol

The default firmware provided with the I-7188EF-016 uses ASCII
command to communicate, meaning that it is easy to use and most
applications can be developed using toolkits supported by ICPDAS, such as
DLL, ActiveX or OPC Server, thereby shortening development time.

Response module name

Response
1017188EF-016 <

P
Sy
L . I':
% R
S A }
= - b i L
ey L S A
) S
|
L

Command $0 M

|

Read module name

For more details regarding the DCON Protocol, please refer to
Appendix E: DCON protocol.

3.3.1 Software communication interface
The application on Host PC can use the DCON protocol to communicate
with the I-7188EF-016 through two communication interface.

1. Using standard TCP/IP protocol

I-7188EF016 acts as a server that provides data translation between serial
and Ethernet formats and data access of FRnet DIO.

The applications with TCP/IP protocol on the Host PC establish the
connection with I-7188EF-016 and get data from FRnet network.
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The well-known port 9999 is used for the communication using the DCON

protocol.
TCP/UDP
Application Program
s Etharmet 10k “_:L
L | Port 502 feeccvninea Port i2
(Modhns protocal)
. 1
E IEF Port 9999 [0t Port i1
2000 #4 2000 #B
Port 10D pereevernees Port i1
[ i ' heter-1
- Lm POIt 10001 ferererereres Port i+1
T183EF
(P13
C Otz
g ..... g Port 10002 feererreeanes Port i+2
TOoo #01 FOOO #FF

2. Virtual COM Technology

With the help of VxComm utility, the built-in COM port of 7188EF can be
virtualized to standard COM port of host-PC, the FRnet port also can be
mapped as a virtual port on Host PC. The architecture shows as follow:
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Bhemet 1004
Hub
| | I
:E y R
ol
2000 88 2000 #B
hiatar-1
COhdd
—m ...................... L o
C Otz
T183E | |
(P-1) @ ______ g ................ Lee COM 5
FOOO #01 FOOO ¥FF

VxComm Driver | .

Note:

Please refer to Appendix F: “VxComm Technology” for more details.
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3.3.2 Using TCP/IP protocol to connect the 7188EF-016

Support for the DCON communication protocol is available via the
Ethernet port. A TCP program can be used to develop Ethernet
Applications to communicate with TCP port 9999 of the I-7188EF-016.

The following procedure illustrates how to use the VB Winsock
component.

Step 1: Connect to the Ethernet controller
Winsockl RemoteHost = "192.168.255.1" TP Address of Ethernet controller

Winsockl RemotePort = G900 "Port Number of Ethernet controller
Winsockl.Connect

Step 2: Send a command with “cr”

Winsockl.SendData ("$01M" & vbCr
'Send the command "$01M" with a {cr) character
'to request the module name of the controller

Step 3: Receive the data from the Ethernet controller

Winsockl.GetData wtdata, vbString  'Get the response data from the BEthernet controller

Step 4: Close the connection.

Winsock] Close 'Close the socket between the PC and the Ethemnet controller

The result will be as follows:
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wy, Client ssde hosl nases: martan, [F: 1008 28

ECHO Client
Server IP ;152 168 2551
Server Port :;r’él'iil% D:sm:nnr.e»n::?_'

Send || [$01M ¥ With CR

Receive : [I01718BEF-016

Clear EXIT

Slatus: Coremction ba 100829 succesiul

This TCP application uses the DCON Protocol to communicate with
Ethernet port 9999 of the I-7188EF-016 Ethernet I/O controller.

The demo program can be found at:
CD:\Napdos\8000\843x883x\TCP\Xserver\Client\Common\VB5\Client4
or on the Internet at:
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/843x883x/tcp/xserver/cli
ent/common/vb5/client4/
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3.3.3 Using Vxcomm technology to connect the 7188EF-016
In some factories, there are old systems still running and in case. These old
systems only support COM port applications. Therefore, the Vxcomm
technology can be used to upgrade these old systems to support Ethernet
network.

The VxComm Ultility using the Vxcomm technology can be used to create
a virtual COM port to map the COM port on I-7188EF-016. The DCON
utility can then be used to configure additional settings, or other DCON
applications can be used.

Please refer to following of steps to install the VxComm Utility.
For more details regarding the VxComm Technology, please refer to
Appendix F: “VxComm Technology™.

Installation and use VxComm Ultility:

Step 1: Connect the I-7188EF-016 controller (refer to Sec. 1.4.2) and
configure its network settings (refer to Sec. 2.1)

Step 2: Install the VxComm driver appropriate for your PC
(95/98/NT/2000/XP)  CD:\Napdos\7188e\tcp\VxComm\Driver(PC)\

difterent folder, click Browse and select another
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Step 3: Run the VxComm Ultility and connect to the I-7188EF-016

rs] Starcup
[ winRAR »
ﬁ Internet Explorer

I“_:Sl Cutlock Express

@ HTML Help wWorkshop »
-w:‘ MSM Messenger 7.0

(2 pagPra »
E Acrobat Reader 5.0

windows Update

Programs nzk # . SendTcp

—
‘ i (Il

Location: C:\Progra

Documents L4

=
'ﬁ =

@ Settings >
E; (&) search s
& &P el
E Shut Down...

IEStart “ @ ﬁ @ -3 |J ﬁHyperSnap—DX Fro I

Step 4: Map the “Port I/O” to a virtual COM port.
4.1: Set IP address, and then click the “Add Server” button.

g ¥rComm Utility [¥2.8.9, Mar.09, 2005]
File Serwer Port Tools

|F: I'IEI.I:I.EI.TI'I Fort I'IEIEIEIEI Timeout [mz] : {5000

A& A ] o A
. =
----- WComm Device-Servers ( 4.2 ,th | OOk | Baudrate
L T1BBEZ [10.0.9.111) (Pt |0 ComMa Figed >

Part 1 Inkap Dyrarnic
Port 2 Inkdap Dyramic

Server Options | x Remove Server

[7188E2:10000, +3.0,09[08/04,2003], Found!!

Note:
The “Port I/0” stands for FRnet port.
4.2: Set virtual Com port.
4.2.1: Double Click “Port I/0”, and then select port mapping.
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# ¥YxComm Utility [v2.8.9, Mar.089, 2005] = 0] ==l
File Server Pork Tools

F1BEE AROOCE |nternet/Ethermest Contraller

1P : |1 009111 Fart : |1 aooo Timeout [mz] : IEIIIIIIIII
W Check Duplicated IPW Connect to Serve ﬁg Add Server |
- WrComm Device-Servers e e T, T FEEREEE
FIBEEZ (10.0.9111]
Cprarnic
L yriarnic
oM Park Tesk
TCP Pork Test
Command Park (TCR)
« [
Server Optiohs | x Rermove Server | E it I

[F1E8EZ: 10000, v3.0,09[08/04,/2003], Found!|

4.2.2: Select virtual Com port.

& WxComm Utility [+2.8.9, Mar.09, Y ] [
File Server Pork Tools

I Y188E /B000E Intermet/Ethermet Contraller
"""\ im. Monma4a

Mmoo . I-Inl‘lnn L SRR R S IEnnn
Port Mapping :

sServer: F188E2 [10.0.9.111), Port JO

Select CoM  |[EEVER -

[T Re-assign COM number for all subsequent ports
= Use 71 88E/8000E current setting) [Fixed Configuration]
Baud rate. data format ... cannot be changed dynamically.

[Less conflicts, more stability]

OK

Cancel

Port Configuration

Server DOptions | x Remove Server E =it

[F188E2: 10000, 3.0, 09[0&/04/2003], Found!!

Step 4.3: Exit the VxComm Utility

¥xComm Utility : Re-starting the Driver o X|

To use the new configuration,
please close all virtual COM ports first, and then
click the "He-start'' button to stopfstart the driver.

Status: Driver is not running.

D Cancel
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Note:
Please refer to the 7188E user manual for more details regarding the
installation and usage of the VxComm Ultility.
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4. Software Development ToolKitocon protocol)

4.1 Location of documents and software

The location of all documents and software related to the DCON
application are shown in the following directory tree. The relevant file can
quickly be located by referring to the tree.

1. DCON Utility
2. DLL driver
| CD:\Napdos |7 3. ActiveX(ocx) component
4. Indosoft driver
5. Linux driver
NapOPCSvr
—{ Mini0S7 | Utility |——MiniOS7_Utility |
—| 7188E |—| TCP VxComm H Driver(PC) |

1. Configure Wizard
}_ 2. 5end232
3. Send TCP

PCDiag

4. 7188E

Various SDKs provided for the DCON protocol, such as DLL, ActiveX,
Labview driver, Indusoft driver, Linux driver, OPC server, etc are
availably used on Host PC. The SDKs can be used for the user to develop
their application on the Host PC and they contain a number of helpful free
demo programs and documents, which can be found on the CD included in
the package, or can be downloaded from the ICP DAS web site or FTP site.

When planning the development of a system, appropriate software
solutions should be chosen to suit different situations. Following chart
shows the relation between the software solution and the SDK provided.
Refer to the chart to find a solution to meet your requirements.
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The diagram below shows the architecture of the SDK.

Entivity Software Delphi
iFix InduSoft BCB
Client - VE
TnduSoft LEVIEN VC
DASYLab I
Labview l
OPC DDE Bounded Driver || ActiveX
Modbus * *
5 17000.DLL
l“ I
\ Uart.DLL

VxComm driver

17

Ethernet

0

Y

i-7000/i-8000/87K (With DCON Protocol)

Note: All the above SDKs are based on VxComm technology when
using an Ethernet interface.
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4.2 DCON Uitility

The DCON Utility is used to configure the I-7188EF-016, 1-7000, I-
8000 and I-87K series I/0O modules, and communicates with I/O modules
via the COM port. For the I-7188EF-016, using the VxComm technique
allows the let DCON Utility to access the FRnet distributed I/O modules
via the Ethernet.

4.2.1 How to use the DCON Utility?
DCON Utility

Main functions

-1o| x| .
Module configuration
| Baudrate
Madule [ #ddess [ Boudiale | Alam | Checksum | Deseription
BKES n 115200 Disabl BKEB Ethu /0 E: 1]
8017 (87K [SE]I 115200 D:z:h\: 8-CH A:\a\en';?:’\put Gkt Address
808 [(87K] 51 11E900  Misshls H.CH Tharme lank
051 52
8051 (87K B3 Ch k
an41 54 ec Sum

8064 58

Power-on value
Safe value... etc.
Testing 1/O actions
Modules supported:
[-7188EF-016/i-7000/1-8000/i-8 7K
series
(with DCON protocol)
OS supported:
Windows 98/NT/2000/XP
File location:
CD:\Napdos\Driver\DCON _ Utility

- Digital Output | 227 | (=]
LSB

1SB
s || [N O
. Searching Status:

oM Pot [oom s

- Power On Value of DO
| Ensble

-Safe Value of DO

[===l=

——
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Step 1: Connect the I-7188EF-016 controller (refer to Sec. 1.4.2) and
configure its network settings (IP, Mask and Gateway - refer
to Sec. 2.1)

Step 2: Create a virtual COM port (for example: COM3) to map the 1/0
modules

Step 3: Install the DCON Ultililty on the host PC by running
CD:\Napdos\Driver\DCON_ Utility\Setup\setup.exe.

% Windows Lpdate

% Set Program ficcess and Defaults

" E'| Accessoties P

© E Programs

[ Ertiviey
@ Documents * (= 7iseE 4
& oaorra 0 D NAR7O00Y
_% Settings ’ 7
W

: . Search r
@ Help

@ Shut Dawri..
[t [ 8 5 ©

Step 4: Change the COM port to the virtual COM port.

Note:

For the I-I-7188EF-016, the Baud Rate is unimportant. Any Baud Rate
setting can be used.
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[ ocon uu..@

earch  Run  Terminal Help:

Searching for I-7000/8000 Modules...
= = | = N

Module | Address | Baudrate | Alarm

| Ch

|
— Searching Status:

COM Port: [E0 3 addiess: 107l forh

i

[l select the COM Bg paud Rate.,
e E Out Setting -

200 ms

—Baud Rate to search:

[T 821600 [T 480800 [T 230400 [ 115200
[T 57600 | 38400 [ 19200 v 9600
[~ 4200 [~ 2400 [~ 1200

Select All Clear

~To Search Checksum Enabled Module ? ﬂ
™ Mo 0+ es
Cancel [ e | S

%

Step 5: Search for the I/O modules on the I-7188EF-016. After the
modules are found, individually click on them to configure them.

J

_|ol x|
Help
s = |
il | Addrezs | B audrate | Alarm | Checkzum | Dezcription
l< SA18GER-E ) 1[1] 115200 Dizable 16 Group FRMet
G .
T1BBEF-018
[E] | [ 1
MEEH 5 @ ouiie M Onlie A

o T T [ [ [ [ [ [ [ [ [[1]
Ol [ [ [ [ [ [ [ ([ [[[[[[]
el [ [ [ [ [ [ [ [ [[[[[]
el [ T [ [ [ [ [ [ [ [ [ [ ][]

«of | [HHNNENENEEEEREERER

—aearching Stafus:

COk Part; ICOM 3 Addrezs:; |DEfdec:1

[6Mhe | 0f= NHENENEENEENERNEN

ol | HETNENNENEEEEEERN

«o -  HENNEENEEEEEEEEN
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4.3 DCON DLL

es/ieal
Pleuse Open Hrsliy

Counter 0 Counter1:
COM Post: [oomz =0 ]
Addrozsldeck 7 - Counter Setiing. - i
Baud Rate: m | [ Counte Iv —i
1~ Counting; ~ I
| Checksum: ‘D!sable vI 3 es. (o No | | & Yes € No |
| - Sianal Mode: |
Mode Sslect: Il:cumm Mode -I ‘_Qﬂ‘n_ e | r_ i I
Freq. Gate Time: [17:cc 5] i '“"
| |  Clearing Count | Clearing Count |
| Q,POI'IFlfsﬂy | I e = oo | § = ___I:-
l i Alam Setting: - il e
~Alarm Slmus Alarm Mode: T E |
a rove | Seattin
R Al AT |f‘ 7080 ¢ o | g |
- Coumtor B - Counter 1, ——— |
O O Alarm Mode: | Alarm Mode: 1
BN e e Disabi - [Disable - | |
Counter Gate Mode: - — ‘ josioe =l | - |
| T Llow  High & None | | AlamValue | | AlamVik 1l
|
|

~ || [oooo

[10000

DCON DLL

DLL library
Supported modules:
1-7000/8000/87K/17188EF series
(with DCON protocol)
Supported demos:
VB/VC/BCB/Delphi
Supported OS:
Windows 98/NT/2K/XP
File location:
CD:\Napdos\Driver\DCON_DLL

4.3.1 Procedure for using the DLL

Step 1: Read the basic and important documents

Readme.txt: contains most basic and important information,
including:
. What is DCON DLL
. What files are installed on the PC

. The directory tree installed on the PC
. Demo list

WhatsNew.txt: contains the version/reversion history information,

including

. Bugs

fixed

. Demos added or modified
. Updated DLL details
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Step 2: Install the DCON DLL by executing:
CD:\Napdos\Drive\DCON_ DLL\Setup\setup.exe

After installation, all related information can be found below

% YWindows Update

e

i*f:}j Set Pragram Access and Defaulks

| Manual

E 9 @ Accessaries
- (= Entivity
= Documents P (= 7iseE
e HyperSnap-Cix
Bl senes =
= @ Search k 2 Demo
':-_)5 | DemoBoard
i @ Help Diriver

2| Readme:kxt

Uninstall DCOM_DLL
% Whiathew. bt

Step3: Read manuals for how to start

QuickStartManual.pdf:
Explain how to develop your first program using the DLL.

DCON_DLL.pdf explains the following details

. How to include the DLL in VB/VC/Delphi/BCB

. How to develop a program in VB/VVC/Delphi/BCB
. Demo list

. Function descriptions and usage

FAQ.pdf:
Give solutions to frequently asked questions.

Step 4: Run the demo programs to test the I/O module and learn
the functions
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4.3.2 VB Example (Reading an digital output value)

The following is an example of reading Digital input/output from an
I-7188EF-016.

Step 1: Wire the I-7188EF-016 and configure its network settings
(IP, Mask and Gateway)

Step 2: Run the VxComm Utility to create a virtual COM port (e.qg.
COM3) to map the I-7188EF-016

Step 3: Run the DCON Utility to configure the I/0O modules
Step 4: Run VB and create a new project (.exe project)

Step 5: Add 17000.bas to the project

[ l:'Itlj:El'::t-'PII:!ﬁ*.c:ﬂ

B |
=58 Projectl (Projectl)
E% Forms
- [3 Foml (Fooml frm)
=% Modules
.48 {7000 Q7000 bas)

Step 6: Arrange all the components on the form

&, FENetDOAIL
Setting Wite FR DO
COM Port: & Group ¥ Group B Group5 Group 4 Group2 Group 2 Group 1 Group O
rldess FFFF  |FFFF  |FFFF  |FFFF  [FFFF  |[FFFF  |FFFF  |FFFF  DigitalOutAILFR

CheckSum: Dizable
Read back FR DI/O
Group 7 GroupB  Group5  Groupd4  Group3  Group 2 Groupl Group O

DO
.................................... | | ] | | | |
.................................... DI | | | | | | | |

Digital |/0 ReadBackal FR |

Timeout: 300ms

Close Com port
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Step 7: Write the program code

Private Sub cmdCpenCom Click()
Step 1 Dim ret As Integer

et = Open Com{ 5, 115200, &, 0, 13

End Suhb

(" Private Sub cndDigitaloutall FR_Click()
Dim 1 As Integey]
Dim ret 45 Integer

For i=0To 7

d‘.}rDOI:i]I = Clng("%h" + txtOutall{1) Text)
Next 1

ret = DigitalOutdll FR(S, 1, 0, 300, &, dwDO(0))
Step 2 < 'Port COM Port used to commnlcate with 7188EE-016
‘hddr=1 Statlon Address 1s Alwaws 01 on 7182EF-016

'Checkiun=0 Checksum of T18BEF-014
"Timelut=300 Timeout for comnind to transmit to 7188EF-016
"wD0Grouplount=% The total Group count of FENet DO modules
"dwDi[ ] The IO output array value for all FEMNet DO modules,
: the array slze of dwDO[] 15 B WORD for 718BEF-014

\ Erd Sub

f Private Sub cmdDizitallOReadBackall FR_Click()

Dim 1oType As Integer

Dim ret &5 Integer

Dim 1 A5 Integer

ret = DigitallOReadBackall FR(S, 1, 0, 300, dwDOr0), dwDI(071)
'Part COM Port used to communicate with T13REF-014
"add =1 Station Address 1s Alwaws 01 on 718BEF-016
'Checkium=0 Checksum of 7133EF-016
"Timedn t=300 Timeout for command to transmit to TIBREF-0O14

Ste 3 "dwDid[ ] The DO readback arraw walue for all FENet DO groups,
P : the array size of dwDO[] is & WORD for 7188EF-016
"dwDI[] The DI readback array walue for all FENet DI gromps,

the array size of dwDI[] 15 & WORD for 7188EF-016

For 1 =0Ta 7
tatIoAall{iy. Text

Next 1

Far 1 = & Ta 15
tatIoAall{iy. Text

Next 1

\ End Zub

Hex(dwDO{1})

Hex(dwDI{1 - &))

Private Sub cmdClose Click()
Close_Com {5
End Sub

Step4 <
Private Sub Form Unload{Cancel as Integer)
Close_Com (5)

End Suhb
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Step 8: Run the project.

i, FENetDOAL
- Setting |~ wiite FR DO
COM Part: 5 Group ¥ Group 6 Groupd Groupd Group 3 Group 2 Group 1 Group 0
Al |ees  [7777  [eeee (5888 [4444 (3333 (2222 (1111 DighalutdLFR

CheckSum; Dizable
Read back FR DI/0 -
Group 7 GroupE Grouph Groupd4  Group3  Group2  Groupl  Group 0

Close Com part - Digial /0 ReadB ackal_FR |

Timeout; 300ms

Open Com part
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4.4 DCON ActiveX (Unfinished)

DCON ActiveX

ActiveX (ocx) component

Supported modules:
1-7000/8000/87K series
(with DCON protocol)

Supported demos:
VB/VC/BCB/Delphi
Supported OS:
Windows 98/NT/2K/XP
File location:
CD:\Napdos\Driver\DCON_ActiveX

4.4.1 Procedure for using the ActiveX
Step 1. Read most basic and important documents

Readme.txt: contains the basic and important information,
including:

. What is DCON ActiveX

. What files are installed on the PC

. The directory tree installed on the PC

. Demo list

WhatsNew.txt: contains the version/reversion history information,
including:

. Bugs fixed

. Demos added or modified

. Updated ActiveX (ocx) details
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Step 2: Install the DCON ActiveX by executing:
CD:\Napdos\Drive\DCON_ ActiveX\Setup\setup.exe

After installation, all related information can be found below

b @ ACcessoties
LE Enivity

[
: '._"ﬁ Documents 4 @ 7188E
i LE HyperSnap-D.bé
E Sektings R
) 'Fo
:

DO Actives demo
FAC bk

Planual

2| readme.bxk

W Uninstall DCON_ActiveX
(2] Whathew.bxt

Step 3: Read the manuals describing how to start

InstallOCX.pdf:
Explains how to install/uninstall the ActiveX (ocx) component
in
VB/VC/Delphi/BCB

DCON_ActiveX.pdf explains the following details:

. How to include the ActiveX (ocx) in VB/VC/Delphi/BCB
. How to develop a program in VB/VC/Delphi/BCB

. Demo list

. Function descriptions and usage

Step 4: Run the demo programs to test the I/O module and learn
the functions

4.4.2 VB Example (Reading an analog input value)

The following is an example of reading analog values from an I-
7188EF-016.
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Step 1: Wire the I-7188EF-016 and configure its network settings
(IP, Mask and Gateway)

Step 2: Run the VxComm Ultility to create a virtual COM port (e.g.
COMB3) to map the I-7188EF-016

Step 3: Run the DCON Utility to configure the I/O module
Step 4: Run VB and create a new project (.exe project)

Step 5: Add the ActiveX (ocx) component to the project

iy, Project] - Microsoft Visnal Bage [desizn] - [Foom] (Fo

[t] File Edit ¥iew | Project Format Debug Bwa G Components
=R Controls | Designers | Insertable Objests |
(S smbotzm _
Genpral I 5 Add Module [Ticdig
) 44 Class Module [JehartFx OLE Custom Control
’T 2] F 4dd User Control [Jcic 1.0 Type Library
=] Add Property Page [JCnsHelper 1.0 Type Library
T3] Lad User Dnoument [JCompatiI 1.0 Type Library
Add WebClass [JCam3nap 1.0 Type Library
Add Data Report b T
443 DHTML Page < [FADCON 3 Activei Control
Add Data Enviromnment R o onb ol For TEC
More ActiveX Desigmers.. » [] Directanimation Library
Add File... Ctl+D [C1EDAM activey Contral module

Eemove Forml fim

S 51

- ey = - -

Creneral I
xR A [T
V & EfER v J
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Step 6: Arrange all the components on the form

im, Forml

CSelting———————————— 1 oo
: M :

Baudrate = Any il I e
Addreszs = 01 IO i
Slot =100 A e
Checksaum = Dizable e | i
Tireout = 1000 ms Ch3 | e
Chd | i
Stepl: Open COM et
Ch5 | i

Step: Analog Inall .. Che |— i
Step3: CloseCOM | - Eh7 | i

Step 7: Write the program code

r Frivate Sub cmdiénaloginall Clicki)
Dim fReceiveBuf(0 To 7) Az Single

DCON_¥1 Moduleaddress = 1
DCON_%1 . ModulelID = CLeg( "&HAO17")
DCON X1 .%latlo = 0
DCON_ X1 CheckSum = False
DCON X1, TimeCut = 1000

DCON_ X1 AnalogInéll fReceiveBuf(0)

If DCOW X1 .ErrorCode = 0 Then
VB Step 2 txtChl. Text = fRecelveBufi0)
txtChl . Text = fReceiveBufil)
txtCh? . Text = fRecelveBufiZ)
tztCh3 . Text = fRecelweBufi2)
txtChd . Text = fRecelweBufid)
txtChS . Text = fRecelveBufis)
txtChé . Text = fReceiveBuf( )
txtCh?.Text = fRecelveBufi7)
Else
MzzBox "DCON ActiwveX errorl"
\ End If
End Sub
Frivate Sub cmdCloseCOM Click()
VB Step 3 DCON_¥1 . PortOpen = False
End 3Zub

Frivate Sub cwdOpenCOM_Click()
DCON_X]1 COMPoxrt =

DCOH_H%.BaudR@tE = Qa00
DCoN_X1.DataBit =
VB Step 1 DCON_X1.ParityBit = [0

— |l == [FL |

DCON #1.StopEit =
DCON X1 PortOpen = Tre
End &uhb
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Step 8: Run the project

B

o

0 foms
7
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4.5 DCON LabView (Unfinished)
DCON Labview

e oo s e ST : Bundled driver for Labview
Supported modules:
i-7000/8000/87K series
(with DCON protocol)
Supported OS:
Windows 98/NT/2K/XP

File location:
CD:\Napdos\Driver\DCON_ Labview
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4.6 DCON Indusoft (Unfinished)

DCON Indusoft

Bundled driver for Indusoft
Supported Module:
i-7000/8000/87K series
(with DCON protocol)
Supported OS:
Windows 98/NT/2K/XP/CE
File location:
CD:\Napdos\Driver\DCON _ Indusoft

4.6.1 Procedure for using the Indusoft bundled driver
Step 1: Read the basic and important documents

Readme.txt: contains the basic and important information,
including:

. Files on the shipped CD
Reversion.txt: contains the reversion information, including

. Bugs fixed

. New modules supported

Step 2: Install the Indusoft bundled driver by executing
CD:\Napdos\Driver\DCON __Indusoft\Setup\setup.exe

Step 3: Read the manuals describing how to start

The DCON.pdf user’s manual describes how to use the
Indusoft bundled driver

Step 4: Run the demo programs (ICPDriverTest.zip) to test I/O
modules and learn the functions.
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4.6.2 Indusoft Example (Reading an analog input value)

The following is an example of reading analog values from an I-
7188EF-016

Step 1: Wire the I-7188EF-016 and configure its network settings
(IP, Mask and Gateway)

Step 2: Run the VxComm Utility to create a virtual COM port (e.qg.
COM3) to map the I-7188EF-016

Step 3: Run the DCON Utility to configure the I/O modules
Step 4: Run Indusoft and create a new project

Step 5: Include the DCON driver

X

Corunundcation Drivers

Awailable drivers:

. Databaze I l]'ﬁ'l Grra

DLL

| Dezcription

| -] Hep |

CuTL

CUTLER-HAMMER - D50 / D300 (NT,2000.CE /=86/5H3/...
YOROGAWSS - DA100 [NT-2000-3=] [1.08]

< i}

H I [T

Hilscher/S ynergefic baard - DeviceNet Slave (NT/2000/%.

DISOM SCHEMCE., Disomat C [WT-2000-3x] [+1.04] 5 9
DL5O ALLEW-BRADLEY - D ataliner DLS0 Display (MT-2000-9x] [... '
DsC DSC - Reader DSC [MT-2000-34-CE /4B6/5h3/5h4 AR M/ 7

Selected drivers:

DLL

I Dezcription

I »» Hemove I

0k

5.4

hcel |
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Step 6: Configure the DCON driver

Workspace |

(]4
Ko
Cancel |

Baud Rate:

— [rata Bits:
. Daﬁ&b..l I]? Creap... I ﬁ Tasks 9 Com
Stop Bits:
Advanced.. |

Farity:
Station:
Lo Sitritig
[0 |
[Lamg) 2 GG 2

Jo |

Step7: Insert tags to connect to I/O modules
The address format is [Address: ModulelD : Slot : Channel]

Workspace

E4DCONDDl DRY
Description: : Insert
|Input [ |
Read Trigger: Enable Read when |dle:  Read Completec Help
[RaTs [RdEn [ B Dstab | b Gp 1@ Cu:nm.ml_
wirite Trigger: Enable Wwiite oh Tag Change: Wit Completed: Wiike Status
Station: Header:
I | - Iiry: I
M . 2) M":lhi:l
Tag MName | \ddress | Diy | Add | =
1 All0] 01:8017:0:0
2 AllT] 01:8017:0:1
3] All2] 01:8017:0:2
4 All3] 01:8017:0:3
£ All4] 01:8017:0:4 —
6 Alla] 01:8017:0:5
7 AllG] 01:8017:0:6
8 7] 01:8017:0,

Step8: Arrangeanonents on the form
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COM port = 3 - Ch1 [ #HARR 5
Baudrate = 8500 .. Ch? [ #eam8 '
Address = 01 e e ' :
Siot = .
Checksum = Disable . Chd l TR :
Timeout = 1000ms . Ché TEL :

x]
=l
=l

; 5 Frat IDE::lmaI "’I
T Bazswond ol
R = I I ecrfim Sesurity

i [T E-Sign “K |<L|seDefauIt> I Dlsable.| |E|

Stepl0: Run the project
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Settings

COM port =3
Baudrate = 5500
Address = 01

Slot =0

Checksum = Disable
Timeout = 1000ms

Cho [356
Ch1 [ 5.55

Ch2 [357
Ch3 [9.98
Chd [854
Chs [563
Ché [ 558

Ch7 | 6.02
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5.NAP OPC Server

T:
i
%

g
£
£
1

R
Pl il 45 5 b 2 Sl
ErSorrnBofrfanoe,

88
EFufy
E
i
a2
¥

;;;;;

DwveeXl baed Tage

5.1 Introduction

NAP OPC server

OPC Server

Supported module:
i-7000/8000/87K/i7188EF series
(with DCON protocol)

Modbus embedded controller

ISaGRAF embedded controller

Supported OS:
Windows 98/NT/2K/XP/CE

File location:
CD:\Napdos\NapOPCSvr

OPC (OLE for Process Control) is the first standard resulting from
the collaboration of a number of leading worldwide automation
suppliers working in cooperation with Microsoft. Originally based on
Microsoft's OLE COM (component object model) and DCOM
(distributed component object model) technologies, the specification
defined a standard set of objects, interfaces and methods for use in
process control and manufacturing automation applications to

facilitate interoperability.

For accessing the various devices for any application, there are
many different mechanisms provided by different vendors, but if
vendors provide OPC server for their devices, other application can
access the OPC server via “OPC” interface.
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5.2 Procedure for using the OPC server

Step 1. Read the basic and important documents

Readme.txt: contains the basic and important information,
including

. Files on the shipped CD
Reversion.txt: contains the reversion information, including

. Bugs fixed

. New modules supported

Step 2: Install the OPC server by executing
CD:\Napdos\NapOPCSvr\NapOPCServer.exe
Note: If there is an older version of Nap OPC Server installed on
the PC, It must be uninstalled before installing the new
version.

Step 3: Read the manuals describing how to start

The NapOPCSuvr.pdf is the user’s manual describing how to use
the OPC server
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5.3 OPC Server Example using MODBUS
protocol

The following is an example of accessing Digital input and output
values from an |-7188EF-016

Step 1: Connect the I-7188EF-016 controller (refer to Sec. 1.4.2)
and configure its network settings (IP, Mask and Gateway -
refer to Sec. 2.1)

Step 2: Run the OPC server

Step 3: New a device and to search for I/O modules using Modbus
/TCP protocol

B4 0S 99 0o 5

Search  Expand Shn.nk Preview  Print Help Web Mail  Lbout
Name [ Type [ ChannelLocation | Value | Scaling | Description [
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Device Properties

O TEI-8K-87K 1D Modules

— Module Setting
O No Controller ®[ = sx[ ]
O Wt Controller Controller Iﬁ oK Iﬁ
Addres |1 {0255 Timeont l{mSec]llW
t [0 (0~7 for 8K Modules) Cheeksum [Ditls ~ |

D Modbos TCF Port sddress

|5'32 N\ Lddress

TCP/E Address [192.168.255 1 imeout | 1000

Sz Dielazr

/ O Word Swap
— COM Fort Sething

oM |1 vI Parity |Hone =
Band Rate | 115200 TI Data Bitz |8 (RTI) -

Stop Bits || -

11

() Modbos RTT

[ Fimulate I (does not access the BE-4

B GRS
n '**J%.@%@@}@)u:ﬁ
Hew Open  Save D Gmup EYIET Sean:h Expand  Shrink | Mondtor Cut .-::-_'\r Paste  Delete | Preview  Print Help Weh About
FENET Tvpe l Channel/Location I alue I Sraling I Description I
e 4.3
e —
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Tagz Froperties

X

Settings | Read 2 Writs |

4.4
N DIo
<

Description |
Dievice Tape

Q

%) Controller

Braling
[] Enable

Stmulation signal [Sine =]

ICPDAS - NAPOPC DA Server
File Add Edit ¥iew Options Help

S s : - = = ot
LN P LI
= & =
| New Open  Save Device  Group Tag Gener . Search Expand  Shoink | Montbor lete | Preview  Print Help Weh Mail  About
=-ff] FENET

Name | Type | ChannelLocation | alue | Scaling | Description |
L% ANDI (34) &0 Coil Input 100001

IS99 9890

Step 6: Load the finished OPC project file for I-7188EF-016
Open @

~| & ®cF E-

C

File: mame:; |16Cmup b

Filez of type: 1 Tag Configuration Files (* b Lj Cancel

1-7188EF-016 User’s Manual, 2005, Oct, v1.0, 7MH-031-21---------- 74



E ICPDAS - NAPOPC DA Server

File Add Edit ¥iew Options Help

S9B I8 BruEiell 4 DS DY 09D

Hew Open  Save Device Gioup Search Expand Shrink | Monitor Delete | Preview  Print Help TWeb Aot
--f FENET Name [ Tupe | ChannelLocation | Value [ Sealing | Description [

|-y ALL DI (34) 0 Coil Input 100001
& Bl 1 Coil Input 100002
& o1 23 Coil Input 100002
& 02 53 Coil Input 100004
& 03 Bnd Coil Input 100005
& 04 5 Coil Input 100006
& 05 g Coil Input 100007
& 06 27 Coil Input 100008
& o7 28 Coil Input 100009

- deb ALL DO (RA) ] Coil Input 100010
& a0 b 10 Coil Input 100011
& o1 ZB 11 Coil Input 100012
& 02 2512 Coil Input 100012
& 02 25D_13 Coil Input 100014
& 04 BE_14 Coil Input 100015
& 05 BF 15 Coil Input 100016
& o6
& 7

& DIBA) Status
Note:

The 16Group.tdb is located on
CD:\8000\NAPDOS\FR_Net\7188EF\Document

The OPC Server user’'s manual lists the procedures for the following
SCADA software:

. Labview

. National

. WIZCON

. IFix

. Indusoft

. Citect
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Appendix A: Dimension and Mounting
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Appendix B: LED Definitions

Apply Power to 7188EF-016

Indicator LED
FR-NET Program running:
flashing

0860080000088 0 8

+Vs

GND

Step 1: Apply power (+Vs, GND) to 7188E, +Vs can be anywhere from
+30V to +10V.

Step 2: Checking the 5-digit 7-SEG LED will show as below.
Note:
Only the display-version modules have 5-digit 7-SEG LED.

Important information related to the 7188E series can be classified as
follows:

® Group-ID 11111: IP information for the 7188E
® Group-ID 22222: The Baud Rate of all COM ports
® Group-ID 33333: COM port configuration

® Group-ID 44444: Connected-client and debug information of this
7188E

The format of the 7188E series IP-information is as follows:
® 5-digit LED Group-ID: 11111

® [ED-1: indicator, which can be either 1, 2, 3 or 4

® LED-2~5: IP address

® TCP command port (Default=10000)
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The LED will initially show the Group-ID, and then show the IP
address as indicated in the diagram below. If the user changes the IP
address, the value displayed will change immediately. The default
shipping IP = 192.168.255.1 and the LED-display sequence is shown in

the diagram below.

11111. |« 5.00.01 [ 4.00.00 <+ 3.00.00
A
\ 4 _ 2.0000
1. 192 The connected-client and
< debug information A
The IP is 2. 168 1.27.00
192.168.255.1 ( *
( 44444,
4, 1 ?
Com&: data=8, odd parity,
( 10000 stop=1 PHIR. w8821
Com?2: data=7, even parity, 2 712
\ 4 stop=2
22222. Coml: data=8, no parity, 1. 801
l stop=1 A
1. 96 > 2.9 > 33333,
Baud Rate of Baud Rate of Com2=9600

The COM port Baud Rate format is follows:
® 5-digit LED Group-ID: 22222
® LED-1: COM port number

® [ED-2~5: The Baud Rate determined as (Baud Rate/100)
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LED-1 displays the COM port number, with LED-2~5 showing its Baud
Rate. The Baud Rate = (value shown by LED-2~5) * 100.

Therefore, a displayed value of 1.96 means that the Baud Rate of
COM1=9600bps; a displayed value of 2.1152 means that the Baud Rate of

COM2=115200bps. All 7188E COM port Baud Rates will be shown in
sequence.

The COM port configuration is as follows:

® 5-digit LED Group ID: 33333

® LED-1: COM port number

® [LED-3: databit: 5,6, 7 or 8

® [ ED-4: parity bit, O0=no parity, 1=Even parity, 2=0dd parity
® [LED-5: stop bit: 1 or 2

The connected-client and debug information is as follows:

® 5-digit LED Group ID: 44444

® LED-1 will display 1, 2, 3, 4 and 5 in sequence.

® When LED-1 1s 1, LED-2/3 indicates the number of free sockets
available on (default 1s 27 for 7188EX/A), and LED-4/5 shows the
number of sockets being used by clients (default is 0) , e.g. 12600

® When LED-1 is 2, LED-2~5 indicates how many times the 7188E has
been reset, e.g. 20002 (The 7188E is reset for 2 times)

® When LED-1 is 3, the information indicates that Ethernet packets are
currently entering the 7188E.

® When LED-1 i1s 4, the information indicates the status of the internal
Flag used to allow the Ethernet packets to be sent is O or 1.

® When LED-1 is 5, the information indicates the reset number of the
Ethernet chip, 8019s.

When the 7188E is first powered-up or has just been reset, the reset
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state=1. If a client connects to the 7188E, the reset-state will be changed to
0, free-sockets will be decreased and used-sockets will be increased. If the
number of the free-sockets is reduced to 0, then no extra clients can link to
the 7188E. The default number of free-sockets for the 7188E is 27.
Therefore, the server allows up to 27 clients to link to a single 7188E.

If the 5-digit LED does not display as above, the following steps should be
taken:

® Power off
® (Connect INIT* pin to VS+ pin
® Power-on and double check
Step 3: The function of the red LED indicator on the 7188E is as follows:
® The program is running: On/Off

In default conditions, the red indicator-LED on the 7188E will be
periodically ON for 0.5 second, and then OFF for 0.5 seconds.

If the LED i1s always ON, the following steps should be taken:
® Power off

® Connect INIT* pin to VS+ pin

® Power-on and double check

Step 4: Power off.
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Appendix C: MiniOS7 utility

On occasions, ICPDAS will offer an update to the I-7188EF-016 firmware
or MiniOS7. The MiniOS7 utility can help you easily to update to the
latest version. The MiniOS7 Utility is used for essential configuration and

for downloading programs into the I-7188EF-016 controller embedded in
the ICPDAS MiniOS7.

The MiniOS7 Utility program provides 3 main functions:
® Update the MiniOS7 image

® Download firmware to Flash memory

® Configure Ethernet and COM port settings

MiniOS7 utility location

The MiniOS7 utility is located in the

CD: \NAPDOS\WMINIOSAUTILITY \MiniOS7_utility folder or
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7 utility/
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/minios7/utility/minios7_utility/

Installation procedure

Step 1: Locate and run MiniOS7utility.exe from the CD:
\Napdos\MiniOS7\utility\MiniOS7 _utility directory.

Step 2: After completing the installation, a new “7188E” folder will be
added to the “programs” section of the start menu. The

MiniOS7 utility files can be accessed by clicking on this folder and
then the '"MiniOS7 utility' folder. See the diagram below for details.

£ Internet Explarer

Microsoft FrontPage
A *

% L Windows Catalog b Msh Messenger 6.0

: L."'E.I Ciutlook Express
Cﬁ Windows Update

Programs

@ Set Program Access and Defaults

. Remote Assistance

&Y windows Media Player

G Minios7_otiicy v 5] Minios? oty
&) Minios7 utlity Help
ﬁ?" ninskall MiniQs? ukilicy
D Settings L3 lﬂ What's Mew

<1 Documents k

J search »
) Help and Support

S Run...

@ Shut Down...,
Fﬁtart | - AENG ]

Windows XP Professional

S

Downloading files to the 1-7188EF-016 controller

Before using this utility, ensure that the cable from the PC is connected
to the 7188E and that the INIT and GND pins on the 7188E are
connected. Refer to page 29 of the I-7188E Series user’s manual for
details.

4The download procedure is as follows:

Step 1: From the Windows START menu, go to
programs/7188E/MiniOS7 _utility and locate the MiniOS7
utility' program.
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Step 2: Select COMI1 from the Com Port menu and 115200 from the
baud Rate menu.

.=+ Select Dialog _|o| x|

Serial

Com Port Baud Fate
coM 1 115200 =

OF. | Cancel |

Step 3: After clicking the 'OK" button, the ‘How to use’ dialog will be
displayed. Please read this information and then click '"Next'.

*{How to use _ o] x|

Flease use .

@ to Update Mini0S7.

Jadate ini0s

to Fun specific execution file in flash

to delete the existing files in this controller

® i

Dielete Al

to re-Configure IF Address and the setting of COW part

b

Configurstion

to get the assistance

to download the files(like Woom3xe exe) ta
flazh butyou must select afile first.

VR

MNext [ iDan't show this dialog nest tine
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Note:

The above screen will be displayed each time you start the
program. If you wish to disable this function, please click the
'Don’t show this dialog next time' check box.

Step 4: Once the screen shown below is displayed, it means that has
been successfully established a connection between the 7188E
and the PC.

2] =10l =1
@ m & -tu @
Update Mini0s| Configuration| — Delete Al Fiuin Help
i e -
LoealDick [T \j WSTILA \ELNA
Néme I Cir I T I Mﬂ anme | Size | Date | Time
[ Documents and 5. File Faolder 91E [ﬁ Flaee.. 12 Dadeamy TR
J ; = |2 widema. .. 152.2kB  09A15/20053 101505
I ) Program Files File Falder 91E
WII‘?DDWS File Folder 0AE =2 index. htm R85 08/04/2003 11:11:25
PC File list = refresh.h... 2EKB 094252003 164820

7188E File list

2

il | ﬂ 4 filez on Digk, 299409 available spaces
Cihy 3 files an Disk.
File Type I,.-l'.'|| files [ %] R Find |
|{C-:um11|:uaul:lrate=1 152007 |MDduIE:I-?188E |MiniOS? Yersion: 2,00,001

Step 5: Locate the required file (The CLI firmware is a file named
CLInnnn.exe, where ‘nnnn’ is the version number) in the left

hand window, then click j to download the file to 7188E.
The figure below shows that the CLI firmware and autoexec.bat
has been downloaded to the I-7188EF-016 controller.
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MiniOS7\A_ soout

e | Size | Date|  Time |
@) ef016_10.exe 137.06B O1/31/2005  14:28:21
W 24 MA/2005 10727

The firmware of the 7188EF-016 controller

N\

2 filez on Digk, 318314 availlable zpaces

Notes:

® To select multiple files, hold the CTRL or SHIFT keys while

making the selection and click ﬂ to simultaneously download
the files to 7188E.

® After completing the download, turn off the power to the 7188E
and then turn it back ON. This will cause the program to begin
running the autoexec.bat (The content of the autoexec.bat
indicates which file in the 7188E will run after reboot).

N
Alternatively, click the HunJ button to execute it.

Please refer to the MiniOS7 utility help file (MiniOS7.chm) for
more details regarding the use of MiniOS7 utility. The
MiniOS7.chm file is located in the 7188E MiniOS7 utility
group in the ‘Start’ menu or can be accessed by clicking on the

Q icon at the top of the MiniOS7 utility toolbar
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Appendix D: Modbus Protocol

Modbus Protocol provides client/server communication between devices
connected on different types of buses or networks. Modbus is capable to
run full-duplex RS232 lines, half-duplex RS485 and Ethernet & TCP/IP
solutions. The Internet community can access MODBUS at a reserved
system port 502 on the TCP/IP stack.

& Modbus/TCP to Modbus/RTU protocol converter

The I-7188EF-016 controller can be used as a single Modbus/TCP to
multi-Modbus/RTU converter simply by configuring the device and then
setting connection between SCADA, HMI software and the I-7188EF-016
using the Modbus utility.

Multi Modbus/TCP Masters

Modbus/TCP
(G \} command protocol
"

Modbus/RTU
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€ Modbus/RTU protocol using the VxComm technique

In combination with the Vxcomm technique, the I-7188EF-016 controller
is also able to link to serial devices supported by the Modbus/RTU without
changing the original Modbus/RTU program on the host PC.

Miilti Moh11s/RTL] Master

Modbus/RTU
command
protocol

Modbus/R

€ Modbus utility

In this topic, the ICPDAS solution with I-7188EF-016 via the
Modbus/TCP protocol will be presented step by step.

The Modbus utility is located in the
CD:\modbus\modbus_utility\setup\disk1\ or
ftp://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/modbus/modbus_utility/setu

p/disk1/
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Step 1: Install the Modbus Utililty on the host PC by running

— ’ @ Accessories 4
= -3 MSH Messenger 7.0
! @ Diocuments Y [ pagero
B Modbus Uty » IR

I% Settings L— T
E Microsaft Word (5 wecommzk v [l R
: % il b GlobalSCAPE I» MiniQS7_Ltility @ Supporked Modules
:g @ Microsaft Office b @ PCDiag Location: C;\Pragram File
&

@ Help ¥
E Run

=

E shut Dawn. .

Iiagtart J m ‘ﬁ Lﬁ @ @ H @RD-OUHDDK Express | @?efh-UDD-Dl - Microsoft ... | ﬁHyperSnap-DX Pro |

Step 2: Replace the default IP address with the IP address that you used,
then click [Connect]. After connecting to the I-7188EF-016, the
Modbus Utility will give detailed information regarding system
settings, COM port settings, etc.

r Controller

oz 1682551 "

| I Cormmumication Mode Dhisconnect

FHesat

Step 3: Adjust system settings.

i—ﬁ_fsiﬂm Sefting &

e |"°1ﬂi|

- ‘\@ ModbusfTCF

i | [ o Stations per COM Por

[ 2

| Ci

The Modbus station number is a very important parameter for 1-7188EF-
016. It is used to recognize different Modbus stations. But the 1-7188EF-
016 does not have any hardware design such as dip-switch or jump
allowing you to set the Modbus station number (or called NetID). You
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must use the Modbus Utility to set some parameters regarding to Modbus
station number. System settings include follows:

Net ID (Default = 1):
if the Modbus station number in a Modbus/TCP request (from PC or HMI)
matches the Net ID, the request is passed to the Modbus kernel. Then

Modbus kernel program will then respond and send the internal registers to
the Modbus/TCP client (PC or HMI).

The content of all other registers is zero.

Stations per COM port (Default = 10):

This value is used to decide how many Modbus/RTU stations can one I-
7188EF-016 COM port control. That also means the value can decide
which COM the Modbus/TCP request will be passed to. The formula is as
follows:

COM = station number in Modbus/TCP request / Stations per COM port

Example 1:
Stations per COM port = 10
Modbus/TCP requests for station 35

The requests will be passed to COM 3 (35/10 = 3.5)

Example 2:
Stations per COM port = 20
Modbus/TCP requests for station 35

The request will be passed to COM 1 (35/20 = 1.75)
g ]

wel Cateway mapping () COM1@ViCommhiode

“Systemn Setting

W

b -
""" Modbus/TCP e

5 Stabons per COM Fort

W) coME @ Debug Mode
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Step 4: Adjust the COM port settings

Enable Mode (Default = Modbus/RTU):
[-7188EF-016 COM ports can be configured as follows:

1. VxComm (Virtual COM):

Enable VxComm. Remote application program can use Virtual COM
(need to install the VxComm Driver) or connect to TCP/IP port
10000 + n to access the COM port via Ethernet. At VxComm mode,
the COM port can link to any serial device.

2. Modbus/RTU:

Enable protocol converter function to convert Modbus/TCP to
Modbus/RTU. At Modbus/RTU mode, the COM port can only link
to Modbus/RTU slave devices.

3. Programming;:

Disable communication of the COM port. Users must use C language
under Xserver structure to develop a program for the 7188E to access
the COM port. At programming mode, the COM port can link to any
serial device.

4. UpLink:
Enable the COM port to be a Modbus/RTU slave port.
5. Debug port:

The Modbus kernel prints out some messages, while communicating
with Modbus clients or masters.
The messages includes

(0) Receives Modbus request response to Modbus clients  or
master

(1) By passes Modbus request to COM port

(2) Send Modbus request to COM port

(3) Check Modbus response from COM port

(4) Send Modbus response to Modbus client or masters

Data format of Modbus/RTU
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There are several kinds of data format used in the Modbus/RTU protocol,
you must change it to suit the Modbus/RTU devices that connect to the
COM port.

8 data bits, none parity, 1 stop bits

8 data bits, none parity, 2 stop bits

8 data bits, odd parity, 1stop bits
8 data bits, even parity, 1stop bits (Default)

Note: When an [-7188E -MTCP receives a
Modbus/TCP request that not to its internal registers, it
first decides which COM port to send the request.
Modbus/RTU must be enabled for this COM port,
otherwise the request will be discarded.

Timeout (Default = 200 ms)

After finishing data transmission, the system begins to count time, if
timeout expires, the system stop receiving responses.

Reguest -

LT

e .3‘{ Response

|

Timeout {ms)

Step 5: Save all settings

After clicking [Save], the Modbus Utility generates one record file (default
file is called Modbus_7E.in1). You can run the Modbus Utility to load the
record file to review all settings of specific I-7188EF-016. If you forget to
sotre these settings, you can still obtain the information for the I-7188EF-
016 via Ethernet.
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Note:
Please refer to CD\Napdos\Modbus\Modbus_Utility and
CD\Napdos\Modbus\7188E\Document\MBUtility MBTCP_7E Eng.ch
m for more detailed Modbus information
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Appendix E: DCON protocol

hern

_. DCON Protocol
o - FEH[!lilI[E. ASCII Command

T1BBE/BOODE

%

I-TO00 Series

I-8TK Series

~ 18000 Series

The DCON protocol is a request/reply communication protocol for the I-
7000/8000/87K series I/O modules and [-7188EF-016, and uses a simple

ASCII format such as SAAN, $AASi6, #AAN, #AASiCj, etc. The protocol
format is defined as follows:

Basic Command Format

Command Format:

Leading Module

Character Address | command | [CHKSUM] | CR
Response Format:

Leading [Module

Character Address] [Data] | [CHKSUM] | CR

The Leading Character can include ‘@’, ‘#, ‘%, ‘%’, *~’, '

Address 0x00 ~ OxFF (AA is Always 01 on 7188EF-016)
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Checksum A 2-character checksum and is present when the

checksum option is enabled.
CR Carriage Return (0xOD) Command Set

€ Command sets

The DCON protocol command sets for I-7188EF-016 can be
found in. Please refer to CD:\Napdos\FR_Net\7188EF\Document
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/fr_net/7188ef/docume

nt/

Command table reference:

Command Description
%AANNCCEFF | Set Module Configuration
$AA2 Read the configuration status from [-7188EF-016
SAAM Read module Name
$AAF Read Firmware Version
$AAGCN Inquire the total channel number
$AAGD(Type) | Inquire the channel description (unavailable)
$AAGSt Get the FRnet module online/offline status by Group
#AASCcccv One channel digital output
#AASGggvvvv | One group digital output
@AA Read Digital input and Digital output read back
@AA(Data) Write to all DO channels
@AAGGtgg Read a group value of DI and DO read back
@AAGCtccc | Read single channel value of DI and DO read back
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/fr_net/7188ef/document/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/fr_net/7188ef/document/

$AA2

Command $AA2
Description Read the configuration status from I-7188EF-016
Syntax SAA2[CHK](cr)
$ a delimiter character
AA AA is Always 01 on 7188EF-016
2 Command for read configuration status.
[CHK] 2-characters of Checksum
(cr) Character Return(0x0D) for denote the end of command
Response Valid Command ' AACCFF[chk](cr)
Invalid Command ?AA[CHK](cr)
Syntax error or communication error may get no response.
! delimiter for valid command
? delimiter for invalid command
AA 2-characters HEX module address (AA is Always 01 on
7188EF-016)
CcC Baudrate code Baudrate
Code Baudrate Code Baudrate
03 1200 07 19200
04 2400 08 38400
05 4800 09 57600
06 9600 0A 115200
FF Data format code Format (00 CheckSum Disable, 40
Checksum enable)
[CHK] 2-characters of Checksum
(cr) Character Return(0x0D) for denote the end of response
Example Command $012

Response 1010A00(cr)
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Descrinti _
escription The example reads the configuration from the I-

7188EF-016 system at address 01h.
Baudrate => 0A, 115.2K bps

Check sum => enabled
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%AANNCCFF

Command |%AANNCCFF

Descriptio [This command set the specified I-7188EF-016 baud rate and checksum status.
n If set the address to 0.1t will set the system configuration into initial state. In this state
the baud rate is 9600 and check sum is disable.

Syntax %AANNCCFF[CHK](cr)

% a delimiter character

AA  AAis Always 01 on 7188EF-016

NN It is reserved for future application. It should be 00h.

CC Baudrate code Baudrate,

Code Baudrate Code Baudrate
03 1200 07 19200
04 2400 08 38400
05 4800 09 57600
06 9600 0A 115200

FF Data format code Format (00 CheckSum Disable, 40 Checksum enable)
[CHK] 2-characters of Checksum

(cr) Character Return(0x0D) for denote the end of command

Response | valid Command 'AA[chk](cr)
Invalid Command ?AA[CHK](cr)
Syntax error or communication error may get no response.

! delimiter for valid command

? delimiter for invalid command

AA 2-characters HEX module address(AA is Always 01 on 7188EF-016)
[CHK] 2-characters of Checksum

(cr) Character Return(0x0D) for denote the end of response

Example | Command %01000A40

Response 101(cr)
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Description The example to configure the I-7188EF016 at address 01h.

Baudrate => 115.2K bps
Check sum => enabled

The response indicates the command is valid.
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$SAAM

| Command

| SAAM

| Description

| Read module name

Syntax

$SAAM(cr)

$ a delimiter character

AA AA 15 Always 01 on I-7188EF-016
M command for reading module name

(cr) Character Return(0x0D) for denote the end of command

Response

Valid Command 'AA(Name)(cr)

Invalid Command 7AA(cr)
Syntax error or communication error may get no response.

! delimiter for valid command

? delimiter for invalid command.

AA  AAis Always 01 on I-7188EF-016

(Name) module name

(cr) Character Return(0x0D) for denote the end of response

Example

Command SOIM
Response 1011-7188EF-016

Description Read address module name, response module name 1s
"[-7188EF-016".

| Reference
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SAAF

| Command

| SAAF

| Description

| Read Firmware Version

Syntax

$AAF(cr)

$ a delimiter character

AA AA 1s Always 01 on I-7188EF-016
F Command for read firmware version

(cr) Character Return(0x0D) for denote the end of command

Response

Valid Command 'AA(Data)(cr)

Invalid Command 7AA(cr)
Syntax error or communication error may get no response.

! delimiter for valid command

? delimiter for invalid command.
AA  AAis Always 01 on I-7188EF-016
(Data) Firmware version of module

(cr) Character Return(0x0D) for denote the end of response

Example

Command SOIF
Response 1011001

Description Read module firmware version, return version 1.0.01

| Reference
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$AAGCN

| Command | SAAGCN
| Description | Get the total channel number
Syntax $AAGCN(cr)
$ a delimiter character

AA  AAis Always 01 on I-7188EF-016
GCN  command for reading the total channel number

(cr) Character Return(0x0D) for denote the end of command

Response Valid Command >(Type A)(channel A)(Type B)(channel
B)...(Type Z)(channel Z)(cr)

Invalid Command ?AA(cr)
Syntax error or communication error may get no response.

(Type)= (3 bytes characters)
"AIN"  for Al channel (unused)

"AON" for AO channel (unused)
"DIN"  for DI channel
"DON" for DO channel
"DIC"  for DI counter channel (unused)
"DIL"  for DI latch channel (unused)
"DOL" for DO latch channel (unused)
"CNT" for Counter channel (unused)
... etc.

(channel)="001" ~ "FFF" (3 bytes in hex format)

Example Command $01GCN
Response >DIN010DONO004

Description ~ Read total channel number of [-7188EF-016,
response 16(0x10) DI channels and 4(0x04) DO
channels

| Reference |
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$AAGD(Type) (unavailable)

\Com mand \$AAGD(Type)
‘Description ‘Get the channel description
Syntax $AAGD(Type)(cr)

$ a delimiter character

AA  AAis Always 01 on I-7188EF-016

GD  command for reading the channel description

(TyPe) (Type)= (3 bytes characters)

"AIN"  for Al channel (unused)
"AON" for AO channel (unused)
"DIN"  for DI channel
"DON" for DO channel
"DIC"  for DI counter channel (unused)
"DIL"  for DI latch channel (unused)
"DOL" for DO latch channel (unused)
"CNT" for Counter channel (unused)
... etc.
(cr)  Character Return(0x0D) for denote the end of command
Response Valid Command >(Description of ch0):(Description of
chl)...(Description of chj)(cr)

Invalid Command ?7AA(cr)

Syntax error or communication error may get no response.

! delimiter for valid command

? delimiter for invalid command.

Description The description of one channel occupied 16 bytes
character and separates with the next description
by*:’symbol.

The description cannot include cr and “:* symbol.
One command can get the description of all channel.

(cr) Character Return(0x0D) for denote the end of response

Example Command  $01GDDON
Response >|solation:Isolation:Isolation:...
Description ~ Read the description of all DO channel, the all type
are Isolation Digital output
\Reference
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$AAGSt

Command SAAGSt
Description |Get the FRnet module online/offline status by Group
Syntax $AAGSt(cr)
$ a delimiter character
AA AA 1s Always 01 on I-7188EF-016
GS command for reading the module online/offline status
t Type
0:DO, 1:DI
(cr) Character Return(0x0D) for denote the end of command
Response Valid Command >VV(cr)
Invalid Command 7AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command
9 delimiter for invalid command.
\AY% Module status in HEX format
>VV(cr) (8 groups)
> VVVVVVVVVVVVVVVV(cr) (64 groups)
00~FF (8 groups)
X\XXX:XXXX (Binary format)
Group 7 Group 0
0000000000000000~FFFFFFFFFFFFFEEF (64 groups)
(1: online status, 0:offline status)
AA AA 1s Always 01 on I-7188EF-016
(cr) Character Return(0xOD) for denote the end of response
Example Command $01GS0
Response >SFO
Description Get the status of FRnet DI module, response
18 GroupO~Group3 are offline
Group4~Group? are online
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|Reference

#AASCcccv
|Comrnand #AASCcccv
Description One channel digital output
Syntax #AASCccev (cr)
# a delimiter character
AA address of reading module (00 to FF)
SC command for writing digital output for one channel
cce channel number
000~07F in HEX format(16 Groups)
000~39F 1n HEX format (128 Groups)
% Output value
1:ON, 0:OFF
(cr) Character Return(0x0D) for denote the end of command
Response Valid Command >(cr)
Invalid Command 7AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command
? delimiter for invalid command. If the channel is not available or
not enabled, the module will response as invalid command.
AA  AAis Always 01 on [-7188EF-016
(cr) Character Return(0x0D) for denote the end of response
Example Command  #01SCO011
Response >
Description Set the channel 1 of FRnet to 1, response success.

Reference
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#AASGggvvvv

‘Command

‘#AASGggVVVV

‘Description

‘One group digital output

Syntax

#AASGggvvvv(cr)
# a delimiter character

AA  AA 1s Always 01 on I-7188EF-016
SG  command for writing digital output for one group

gg  Group number
00~07 in HEX format (16 Groups)
00~63 in HEX format (128 Groups)

vvvv output value
0000~FFFF in HEX format

QOO XXX XXX XXXX  (Binary format)

Channel 15 Channel 0

(cr) Character Return(0x0D) for denote the end of command

Response

Valid Command >(cr)

Invalid Command 7AA(cr)

Syntax error or communication error may get no response.
> delimiter for valid command

? delimiter for invalid command. If the channel is not available or
not enabled, the module will response as invalid command.

AA AA is Always 01 on I-7188EF-016
(cr) Character Return(0x0D) for denote the end of response

Example

Command #01SGOOFFFF
Response >

Description Set the group O of FRnet to FFFF, response success.

Reference
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@AA

|Command ‘@AA
Description |Read Digital input and Digital output readback
Syntax @AA(cr)
@ a delimiter character
AA AA 1s Always 01 on I-7188EF-016
(cr) Character Return(0x0D) for denote the end of command
Response | Valid Command >AAA...ABBB...B(cr)
Invalid Command 7AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command
? delimiter for invalid command.
AAA..ABBB...B >AAAA.............. AABBB.....B(cr) (32 characters for 16 Groups)
AAA..A: DO readback (32 characters)
BBB..B: DI values (32 characters)
SAAAA............... AABBB........ B(er) (512 characters for 128 Groups)
AAA..A: DO readback (256 characters)
BBB..B: DI values (256 characters)
(cr) Character Return(0x0D) for denote the end of response
Example | Command @07
>7111111111111111FFFFFFFFFFFFFFFFO0000000000000000000000000000000
Group 7 Group 0 Group 7 Group 0
{4 bytes) (4 bytes) (4 bytes) (4 bytes)
XXXX - ) 9.9.9.00.0.9.¢ (EEEEEE XXXX
Response — T~
DO Read Back DI value
(32 bytes) (32 bytes)
(Hex format) 64 bvytes
Description  Read all digital input/output, DO readback
18 /7717111111111111FFFFFFFFFFFFFFFF (GroupO~ Group3 are |,
Group4~Group7 are FFFF) and DI value is
00000000000000000000000000000000 (all DI channels are ()
Reference
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@AA(Data)

Command

@AA(Data)

Description

|Write to all DO channels

Syntax

@AA(Data)(cr)
@ a delimiter character
AA  AA 1s Always 01 on I-7188EF-016

(Data)
DO values

32 characters for 16 Groups 000...0~FFE...F (32 characters)
256 characters for 128 Groups 000...0~FFF...F (256 characters)

(cr)  Character Return(0x0D) for denote the end of command

Response

Valid Command >(cr)

Invalid Command 7AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command

9 delimiter for invalid command.
AA AA 1s Always 01 on [-7188EF-016

(cr) Character Return(0x0D) for denote the end of response

Example

@011111111111111111FFFFFFFFFFFEFFFFFO0000000000000000000000000000000

XXXXEXXXX: - XXXX:XXXX

Command
Group 15
(4 bytes)

(Hex format) 64 bytes
Response >

Description Set digital output

IeSponse SuUccess.

Reference
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@AAGGtgg

\Command \@AAGGtgg
\Description \Read a group value of DI and DO ReadBack
Syntax @AAGGtgg(cr)
# A delimiter character
AA AA is Always 01 on I-7188EF-016
t Type
0: DO readback (FRnet RA) , 1: DI (FRnet SA)
gg Group number
00~07 in HEX format (16 Groups)
00~63 in HEX format (128 Groups)
(cr)  Character Return(0x0D) for denote the end of
command
Response Valid Command >vvvv(cr)
Invalid Command  ?AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command
? delimiter for invalid command.
vvwv 16 channels value of DI or DO (4
characters) 0000~FFFF (HEX) (1:online status,
0:offline status)
AA AA is Always 01 on I-7188EF-016
(cr)  Character Return(0x0D) for denote the end of
response
Example Command  @01GG001
Response >FOFO
Description  Get the first group DI value of FRnet, DI
response is FOFO
Reference \
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@AAGCtccc

\Command \@AAGthcc
\Description \Read single channel value of DI and DO Read Back
Syntax @AAGCtccc(cr)
@ A delimiter character
AA AA is Always 01 on I-7188EF-016
GC  Command for reading single channel value
t Type
0: DO readback (FRnet RA) , 1: DI (FRnet SA)
ccc  channel number
000~07F in HEX format(16 Groups)
000~39F in HEX format (128 Groups)
(cr)  Character Return(0x0D) for denote the end of
command
Response Valid Command >v (cr)
Invalid Command  ?AA(cr)
Syntax error or communication error may get no response.
> delimiter for valid command
? delimiter for invalid command.
v The value of DI or DO (1 character)
(1:0n, 0:0ff)
AA AA is Always 01 on I-7188EF-016
(cr)  Character Return(0x0D) for denote the end of
response
Example Command @01GC1001
Response >1
Description  Get the channel 1 value of Group 1 of DI, the
value is on.
Reference \
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Appendix F: VxComm Technology

VxComm (“Virtual Communication Port”) is a technique that allows
access to remote /O slots or RS-232 ports. There are two types of software
interfaces that can be used to access remote I/O modules and the COM
ports of the 7188E/8000FE series the first is serial port interface and the
second is the TCP/IP interface. For the serial port interface, we provide a
VxComm driver for Windows OS. It is used to create virtual COM ports to
map to [/O modules and COM ports of the 7188E and 8000E. After
creating virtual COM ports, you can easily upgrade serial devices to with
Ethernet communication ability and the original software only need to link
to a virtual COM port. It doesn’t need any source code modification.

Comparison of using Virtual COM Port and TCP Port to develop
Ethernet application.

Use Virtual COM Port interface | Use TCP Port interface

Need to install VxComm driver on

PC No

Windows 98 /NT /2000 /XP All platforms

No. Program has to use
DCON Protocol directly to
communicate with [/O
modules

DLL, ActiveX, LabView bundle
driver, InduSoft bundle driver, OPC
driver
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There are many RS-232 devices in the factory. Linking all these RS-
232 devices to a central computer is important in industry automation.

There are many different approaches to link these devices together. Some
important approaches are given as follows:

® Old approach: Using multi-serial-ports card

® Improved approach: Using RS-485 network (RS-485 to RS-232
converter)

® New approach: Using Ethernet network (Ethernet to RS-232 converter)

To recap, the VxComm technology is useful as follows:

® Provides a much easier interface for software programmers.

® Keeps the old systems going without program modification
The block diagram of VxComm technology for 7188E is given as follows:

(P C) >
Serial o
: Device
Device
\ / BS-2

" (7188E/8000E
| 4
Ol O _ O =t R =1 P =
VxComm Driver £lE &
Internet(TCH/IF) Layer VxComim Server

\
Internet(TCFIF) Layer
Ethernet Ethernet /
Internet

Internet

| HUB

The VxComm technology can be used to virtualize COM ports of the
7188E/8000E to become a COM port of PC. With the help of VxComm

driver, users can access the remote COM port of the 7188E/8000E just as
them would access the PC’s COM 1/2.

Note:
Refer to “7188E Series Software User’s Manual” for more information.
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The two application architectures are shown as below:

1. Using Virtual COM Technology

The 7188EF is designed for linking RS-232/485/422 device to Ethernet
network. With the help of VxComm utility, the built-in COM port of
7188EF can be virtualized to standard COM port of host-PC as follows:

# | PCtn) .
PC() o
N
Ethemet 104 |
Hthl :l :...""'\-._ r"‘r-"
" | -‘;"::ﬁ .-r-
q T B e - COMI
" 1
2000 # & 200088
. COM4
- COMS
Fooo #o1 Fooo &FF
ver
‘-i
VxComm Driver |

In the above configuration, the Meter-1 is virtualized to become
COM3 of host-PC. Therefore the original program designed for MS-
COMM standard can access meter without any modification.

2. Using standard TCP/IP protocol

On the Internet or other network, a computer that provided the shared
network resources for another computer (called a client) accessing is called
a server. [I-7188EF016 acts as a server that provides data translation
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between serial and Ethernet formats and data access of FRnet DIO.
[-7188EF016 allows the SCADA, data collection system or the other
applications with TCP/IP protocol on the Host PC to establish a
connection with and get data from the serial device or access the FRnet
DIO.

The following describes TCP port assignments for well-known ports.
® Port-502: Read/write to devices using Modbus protocol.

® Port-9999: Read/write the FRnet I/O of [-7188EF series.

® Port-10000: Get/Set the configuration of [-7188EF016

® Port-10001: Read/write to COMI1 of I-7188EF series.

® Port-10002: Read/write to COM2 of I-7188EF series.

When one client program on PC sends a TCP/IP packet to I-7188EF,
if port=502, 9999 or 10000, the 1-7188EF will recognize the packet is a
command to control and re-configure the relative devices or COM ports. If
port=10001, the I-7188EF will pass the data to COMI1 and send the
response from COMI1 back to the client program on PC. This procedure is
given as follows:

Step 1: Client program on PC sends TCP/IP packets to the I-7188EF.

Step 2: If port = (10000 + N), the I-7188EF sends this command to COM-
port N of the 7188EF.
If port =502, 999, 10000, the I-7188EF will control and re-
configure the relative devices or COM ports.

Step 3: If port = (10000 + N), the [-7188EF sends the responses of COM
ports back to the client program in PC.
If port =502, 9999 or 10000, the I-7188EF sends the return-code

back to the client program in PC.
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