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1. Introduction

1.1 Package List & Release Note

Package List

In addition to this manual, the package includes the following items:
One 7188E hardware module

One hardware user’s manual (this manual)

One software user’s manual

One release note

One software utility disk or CD

One download cable, CA0910

Note:

If any of these items are missed or damaged, contact the local distributors for
more information. Save the shipping materials and cartons in case you want to
ship in the future.

Release Note:

It is recommended to read the release note & README.TXT first. The
release note is given in the shipping. The README.TXT is given in the
CD\README.TXT. Some important information is given in the release note &
CD\README.TXT
Order Information:

Call distributor for details.

More Quick Start:

Step 1: Refer to section 3 of this manual for general quick start

Step 2: Refer to CD\napdos\7188e\document\7188E_Quick Start.pdf for
module specific quick start. The special modules are given as follows:

® 7188El, 7188E2, 7188E3, 7188E4, 7188E5, 7188E8

® 7188EX, 7188EA

® 7188EX+X??7?

It is recommended to begin with quick start to get complete information.

Firmware of Default Shipping:

MiniOS7 -> CD\napdos\7188e\minios7\???.img

Firmware —-> CD\napdos\7188e\TCP\vxcomm\Server(7188e)\*.* - by model
no.
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1.2 Why Ethernet Solutions?

“Embedded Internet” and “Embedded Ethernet” are hot topics today.
Nowadays Ethernet protocol has become the de-facto standard for local area
networks. Via the Internet, connectivity is occurring everywhere, from home
appliances, to vending machines, to testing equipment, to UPS...etc. Many
embedded designers now face the dilemma of adding an Ethernet interface to
their products (either for use with local networks or for connecting to the
Internet). Solutions to this problem include both hardware and software.
Connecting via Ethernet requires a communication protocol called TCP/IP. The
installed base of Ethernet networks is huge and growing. Most office building,
factories, and new homes have an installed Ethernet network. With Ethernet,
the network is always available. Using Ethernet for network in industrial areas
is appealing because the required cabling is already installed.

The 7188E series are a series of embedded controllers designed to meet
the most common requirements of Internet/Ethernet applications. They can be
used to replace the PC or PLC in harsh environments.

The 7188E series provides one on-board 10BASE-T port that is directly
driven by a NE2000 compatible Ethernet controller. The 10BASE-T port is
equipped with a RJ-45 connector. The 10BASE-T interface supports a
maximum of 100 meters cable (22 AWG to 26 AWG) length between devices
and hubs. To link the 7188E and other devices through a 10BASE-T hub,
simply use two straight-through cables: one cable connects to 7188E; the other
cable connects the hub to the other device.
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1.3 Why VxComm Technology?

There are many RS232 devices in the factory. Linking all these RS232
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)

1.3.1 Using Multi-Serial-Ports Cards

These multi-serial-ports cards can be installed into the central computer
and linked to the RS-232 devices as follows:

Central Computer R3-232 Device (L10)

Multi-Sertal-Fort card #1

.

E5-232 Device (Lln)

RS-232 Device (L20)

E2-232 Device (L2m)

If the RS-232 devices are very close to the central computer, this approach
will work even if the wiring is complicated. Unfortunately, these RS-232
devices are always distributed in factories. So the connection wires, L10...L1n
& L20...L2m, are very expensive and difficult to maintain.
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1.3.2 Using a RS-485 Network

The 752N family is designed as a RS-232 to RS-485 converter. Therefore,
they can be used to link these RS-232 devices to a central computer as follows:

7520 792N

R5-485 RS20
[+ D=, 2w res) R=-232 Device #1

RE-232 Device #2

.' RZ-232
v i

R=-232 Device #M

792N

R=-232
R=-232 Device #1

RE-232 Device #2

R=-232 Device #M

792N

R=-232
R=-232 Device #1

RE-232 Device #2

R=-232 Device #M

Even though these RS-232 devices are distributed in the factory, the RS-
485 network is simple and easy to maintain. Therefore, RS-485 network is a
very successful approach. Refer to “7188XA/B/C & 7521/2/3 Series User’s
Manual” for more information about 752N family.
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1.3.3 Using an Ethernet Network

The 7188E family is designed as a RS-232 to Ethernet converter. So it
follows that they can be used to link these RS-232 devices to central computer

as follows:
7188 E E goﬂaligpansinn

Ethiernet 100 /
RS-232M45504 22
= > Devices

Ethiernet 10m

"2 Expansion
7188E E Fosrd
Ethiernet 100 /
RS-232M45504 22
= > Devices

Compared to the RS-485 network, these Ethernet network hubs are already
in existence for system network. Therefore, the RS-232 devices can find the
closest hub and link to the central computer with the help of the 7188E family.
The Ethernet network is extremely popular and already existing for most
applications, hence, this approach is a very successful. Refer to “7188E Series
Software User’s Manual” for more information about the 7188E family.

When linking these devices together, users must write a program to
read/write to the 7188E family. In general, it is more difficult to write a TCP/IP
program than a COM 1/2 program. Therefore, the VxComm technology is
developed to virtualize COM-ports of the 7188E to become COM
3/4/5.../1256 of the central computer. Then users can write a COM port
program to link these RS-232 devices need not to concern themselves with any
TCP/IP problem.
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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.

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/8000E family is given
as follows:

PC)
Device
ewce
E L /MsfSEfSOOOE)
%E _____ .

Serial ‘ VxComm Driver | _____

Driver|  [Intemetrceip) Layer |
\

Porl; ‘?

(SOOOE)

\ VxComm Server |
| Intemet(rcrip) Layer | | (7188E)

1‘3& ¥
y
_"a" ’

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 the7188E/8000E just as them would
access the PC’s COM 1/2.

Note:

1. The 7188E family includes 7188E1/2/3/4/5/8/X/A.

2. The 8000E family now includes 8430/8830/8431/8831

3. The VYxComm driver now supports Windows NT/2000/XP. We will
provide the Windows 95/98 driver around Q2 ~ Q3 of 2002.
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1.4 Why Xserver Technology?

Ethernet is extremely popular, so you can find it nearly everywhere. For
industry applications, there are some important issues that are given as follows:
Linking RS232 devices to Ethernet network
Reading analog/digital input signals from Ethernet network
Sending analog/digital output control to Ethernet network
Standing alone operation
True distributed computation.

Working stably and reliably as PLC
Easy programming and maintenance

The Xserver is designed to solve all the above problems

1 Linking RS232 devices to Ethernet network
The Xserver provides port 10000 for serial port configuration and port
10001 to 10008 for data sending/receiving. So its built-in function is to
link RS-232 devices.
Reading analog/digital input signals from Ethernet network
3 Sending analog/digital output control to Ethernet network
The Xserver supports easy interface to the 7000 family. So its basic
function is to link to 7000 family for analog/digital 1/0. The Xserver also
support an 1/0 expansion bus for user’s special devices.
Standing alone operation.
True distributed computation.
The Xserver supports a loop-scan function and a timer trigger function to
assist Xserver in data acquistition, data analysis and performing immediate,
real-time control. The event-trigger function makes Xserver send a TCP/IP
packet to destination immediately when an emergency is occurred. In
general, Xserver can make the 7188E/8000E work perfectly for both data
acquisition and control application.
6 Working stably and reliably as PLC
The most important codes of Xserver are provided by ICPDAS. We have
spent thousands of hours designing and testing this server. Consequently,
this server is as stable as PLC without any user’s additional programs. If
users add their tailor made additions, the dual-watchdog mechanism and
well-designed user interface will make this new Xserver stable enough for

N

o1 A~
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any purpose.

7 Easy programming and maintenance
The Xserver supports easy interfaces to our 7000 family. Its basic function
Is to link to the 7000 family for analog/digital 1/0.

The block diagram of the Xserver for 7188E/8000E Family is given as follows:

F000#01 7000 #02

The Xserver is a programmable server designed for the 7188E/8000E
family. With the help of Xserver, the user can easily write a tailor-made
program for data acquisition and control within a stable system.

Note:

1. The 7188E family includes 7188E1/2/3/4/5/8/X/A.

2. The 8000E family now includes 8430/8830/8431/8831

3. The Xserver supports standard TCP/IP protocol. So it can be used in
any O.S. that  supports  TCP/IP protocol. Windows
95/98/NT/2000/XP/CE and Linux support TCP/IP protocol are all
suitable environments for our Xserver.
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1.5 Why Web Server Technology?

The standard HTML browsers, for example, IE or Netscape, are popular
and easy to use. Users can access 7188EA using standard browsers as follows:

Step 1: Use standard browser, IE or Netscape, to access 7188EA as follows:

Thiz page kas the [-715EEs "WEE SEES

Step 2: Click 1-7188EA WEB SERVER DEMO to enter D/I/O page as
follows:

[-7188EA WEB SERVER DEMO

Channel MO

Digital Cutput

Digital Input

Step 3: Click D/O icon to toggle its state and the state of D/l will be shown in
the screen.

Note: we can NOT provide an easy interface for user’s special design web-page
now. But user can design his web page in PC & email to service@icpdas.com.
We will convert it to destination file free of charge. We will provide an easy
interface for user’s special web-server around Q2 ~ Q3 of 2002.
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1.6 7188EX, 7188EA & 7188EN Series

[-7188EX is powered by an 80188-40 processor with 512K bytes of static
RAM, and 512K bytes of Flash memory. One serial RS-232 port and one RS-
485 port are provided. Ethernet support is provided by a NE-2000 compatible
controller with 16K bytes of on-chip buffer memory and 10Base-T media
interface. The I-7188EX also provides 14 user defined 1/O pins. A cost-
effective 1/0O expansion board with A/D, D/A, relays drivers and protected
inputs is available. The I-7188EX also supports battery back-up SRAM boards
and Flash-Rom boards, providing non-volatile mass storage from 128K bytes
megabytes to 64 megabytes. The 10BASE-T port is equipped with a RJ-45
connector. The 10BASE-T interface supports a maximum of 100 meters
cable(22 AWG to 26 AWG) length between the 1-7188EX and network hubs.

Compared to the I-7188EX, the I-7188EA adds seven open-collector output
channels and six digital Input channels. The 1/O Expansion bus has been
occupied by a DI/O expansion board.

The 1-7188EX, an Embedded Internet/Ethernet Controller, focuses on
embedded control applications while the [1-7188EN, an Internet
Communication Controller, focuses on communication applications.
Depending on different embedded firmware programs, the Internet
Communication Controller can be used as either one Device Server, one
Addressable Ethernet to RS-232/485/422 Converter, or one Embedded
Internet/Ethernet Controller. Users should refer to comparison table to choose
optimal product. Currently, we offer a wide range of Internet Communication
Controllers, such as 1-7188E1/E2/E3/E4/E5/E8. Except the RTC circuitry, the
basic hardware of I-7188EN is similar to 1-7188EX. Since there are too many
Configurations for the I-7188EN series product, an OEM or ODM version is
welcomed.

Note:
1. 7188E1/2/4/5/8 - Internet Communication Controllers
2. 7188E3/7188E3-232 = Internet Communication Controllers with D/1/0

3. 7188EA - Embedded Internet/Ethernet Controllers with
D/1/0O

4. T188EX/7188EX-256-> Expandable Embedded Internet/Ethernet
Controllers

5. OEM or ODM is welcome
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2. Typical Applications of 7188E Series

2.1 RS-232/485/422 Devices Networking

2.1.1 Using Virtual COM Technology

The 7188E1/2/3/4/5/8 are designed for linking RS-232/485/422 device to
Ethernet network. With the help of VxComm utility, the built-in COM port of
7188E can be virtualized to standard COM port of host-PC as follows:

| PCn) T
[pCeny il ‘
PC{1) I v
& [ Fa#
‘1 Original COM1/2 of
Hub Ethernet 10k -’ host-PC
] atar- i
i e g —
............................ COM3 COMl/Z Of 7188E
COh2 | PR COM 4 is mapped to
7188E .@ .@ COM3/4 of host-PC
" FOOD #04 o FOOO#FF
Meter-2
COM1 L R A COM 5 COM1/2 of 7188E
—‘ ot [ 18 cnm?_ is mapped to
- | R e COMS/6 of host-PC
(IP-2) g e g
FO00 R0 FOOO#FF
Mleter-n
comd UL
‘ ............................ COM 255 ver
. | | ..................... COM 256 || :,
(IP-ri) e : |
mm‘% ?DEU%F 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.
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2.1.2 Using Xserver Technology
Xserver supports below ports to service request from clients.

Port-502: Read/write to devices using Modbus protocol.

Port-9999: Read/write the expansion board mounted on the 7188E.
Port-10000: Read/write the configuration of all COM ports of 7188E.
Port-10001: Read/write to COML1 of 7188E series.

Port-10002: Read/write to COM2 of 7188E series.

Port-10008: Read/write to COMS8 of 7188E series

TCP/UDP
Application Program

Hub Ethernet 10
[v | Port 502
Port 9559
Port 10000
re POt 10001 beeenmnsereesd Port i+1
7188E | re POrt10002 beeemmnreeesl Port i+2
IP{1) )
7000 #01 7000 #F
Port 502 Port i+j-2
Port9999 |.covceiuunesd Port i+j-1
Port 10000 beeeeseseeeesd Port i+]
re POt 10001 beeenmnsereesd Port i+j+1
7188E | v+ POt 10002 |eeerneerenee, Port i+j+2
IP{n}
7000 #01 7000 #F
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When one client program in PC sends a TCP/IP packet to 7188E, if
port=502, 9999 or 10000, the Xserver will recognize the packet is a command
to control and re-configure the relative devices or COM ports. If port=10001,
the Xserver will pass the data to COM1 and send the response from COM1
back to the client program in PC. This procedure is given as follows:

Step 1: Client program in PC sends TCP/IP packets to the 7188E.

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

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

The Xserver approach supports user-defined command and stands alone
capability. Using this application, users can design a new user-defined
command for port 502, 9999 and 10000, and write a data acquisition and data
compression routine in USER.C for high speed applications as follows:

Step 1: Client program in PC sends TCP/IP packets to the 7188E (port=10000).

Step 2: The Xserver recognizes the packets as user-defined commands.

Step 3: The Xserver sends the compressed-data saved in memory to the client
program in PC

Note:

1. The Xserver will automatically, and continually, perform data acquisition
and data compression all the time

2. Refer to Sec. 2.4 for more information.

7188E Series Hardware User’s Manual, 2004, v2.2, 7TMH-016-22 ----- 15



2.2 Ethernet I/O Applications

The 7188E series provide 3 types of Ethernet 1/O solutions. They are as follows:
1. Link to 7000 series modules

2. Install an available X??? into 1/O expansion bus.

3. User designs a special design X??? and install it onto the 1/O expansion bus

2.2.1 Link to 7000 series modules

The 7000 series modules provide a variety of 1/0O operations, for example,
D/1, D/O, A/D, D/A, Counter and Frequency Measurement. The 7000 series
was originally designed for the RS-485 network. Therefore, COM2 of 7188E
family is designed to link to 7000 family.

Using VxComm technology, old programs in PC can be upgraded from
RS-485 network to Ethernet network without any program modification. Refer
to Sec 2.1.1 for more information.

Using Xserver technology, the client program in PC can send TCP/IP
packets to 7188E. The data in the TCP/IP packets can be converted to RS-485
commands and sent to the 7000 family. Also, the response from RS-485
network will be converted to TCP/IP packets and sent back to the client
program in PC.

2.2.2 Install one X??? board onto I/O expansion bus

Refer to “I/O Expansion Bus for 7188X/7188E series User’s Manual
(Volume 1)” and “1/O Expansion Bus for 7188X/7188E series User’s Manual
(Volume 2)”, and users will find many X??? boards that are already and
available for various 1/O operations. Users can find one expansion board to fit
their requirements. Or they can send mail to service@icpdas.comT to request
new specifications. We won’t guarantee that we will design it immediately, but
if the specifications are well-designed and perhaps needed by other users, we
will design it as a standard X??? board.
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2.2.3 User designs a special X??7?

Refer to “I1/O Expansion Bus for 7188X/7188E series User’s Manual”, the
detailed specifications are available for use. Also, some source codes of demo
programs are available for user’s reference. All of these available reference
aids should be enough for a user to independently design an X??? board.

Why does the user need to design his X??? ? The typical reasons are given
as follows:
® Protects his system
® No suitable X??? is ready and available for application
® Costs are lowered
® Student design for study

This approach makes the customized-solution come true as follows:

Ethernet 10mM ' Standard-7188E module

el ' Standard-7188F module
Ethernet 100 Customized-FO00DE module
y - 7188E+X?27)

Hub
Customized-7000E module
[ woromm| | | | Ethernet 10M
| T y - 7188E+X?27)
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2.3 Link 7000 Series Modules to Ethernet

The 7000 family was originally designed for RS-485 network. Therefore,
they are very robust and work well under the harsh environments of industry.
Sometime, users need to link the 7000 family modules to Ethernet network.
The possible solutions are given as follows:
® Using VxComm technology
® Using Xserver technology

The VxComm approach provides a MS-COMM-compatible interface.
Therefore, the old programs may work without any modification. However, it
is also limited by MS-COMM as follows:

Step 1: Sends command to module 1

Step 2: Reads response from module 1
Step 3: Sends command to module 2

Step 4: Reads response from module 2
Step N: Sends command to module M
Step N+1: Reads response from module M
Step N+2: Computes results

Step N+3: Gos to step 1 for next loop

It is observable, the VxComm approach makes program read/write data
one-by-one. If there are 100 sets of 7000 modules installed in the RS-485
network, the VxComm approach must read/write every 7000 module one by
one. So it will take a long time. The drawbacks of this approach are given as
follows:
® It may take long time if there are many 7000 modules installed in the RS-

485 network
® All 7000 modules are slave devices, so they cannot take action in case of
emergency event (the host-PC fails).

The Xserver approach provides a TCP/IP protocol interface, so user can
design a client using the popular TCP/IP protocol interface. The most
important feature is that the Xserver can link to TCP/IP clients and controls
7000 modules without any help of client programs. In other words, the Xserver
is designed to solve the 2 problems that occur in the VxComm approach..
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2.3.1 Performance of Xserver of 7188E & 7050

1.CPU:AMD K6-400
2.VB5.0 utility under Windows 98
3.Test Items: (1) Xserver scans the D/Tof 7050 by "$AA6" command. (RS-485)
(2) VB utility (running on PC) scans the Xserver of 7188E2 using "191" command(TCP/IP).
(3) The time delay from signal-implementation until VB utility detection is approximate 6~12ms.

Xserver VB Utility

7050 7188E2 PC
g — I

| | | |
Signal sent to 7050 ~

1—

Signal detected by VB utility —

5.00V M 5.00ms

6~12ms

® This test is designed to measure the D/I response time of the Xserver.

® First, one 7050 is installed in COM2 of the 7188E2. One VB client is
running on the PC to record the D/I state of the 7050.

® The VB client program continuously sends a TCP/IP packet to the 7188E2

until 7050’s D/I state changes.

The user-defined TCP/IP command is “191”.

The RS-485 command is “$016”.

When the D/I applied to the 7050 to change its state, the VB client program

will detect this event after a delay of 6~12 ms.
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1.CPU:AMD K6-400
2.VB5.0 utility under Windows 98
3.Test items:(1) VB utility (from PC) sends "#AA0001" command to Xserver(TCP/IP).
(2) Xserver bypasses "#AA0001" to 7050(RS-485).
(3) 7050 set D/O activates.
(4) 7050 replies ">" to Xserver(RS-485).
(5) Xserver echoes ">" to Xserver(TCP/IP) .
(6) If VB utility receives ">",connection is established.
(1) T1=(1) ~(3)
(8) T2=(4) ~ (6)

VB Utility Xserver
— PC 7188E2 7050 _l_
-D/O of 7050 activates
— .
1—> :
VB starts to send : I/—-\/B receives ">"
2—=> I
5.00V .T1 - T2 E M 5.00ms

5.200ms  6.800ms

® This test is designed to measure the D/O response time of Xserver,

® One 7050 is installed in the COM2 of 7188E2. One VB client from the PC
controls the D/O state of the 7050.

® The VB client program can send TCP/IP packets to the 7188E2 to control
the D/O state of the 7050.

® The VB client sends TCP/IP command “#AABBDD” to port-10002 of the
7188E2.

® The 7188E2 will bypass this “4#AABBDD” to 7050.

® When the VB client program sends TCP/IP command, “#AABBDD”, the
7050 will change its D/O state after approximate 5.2 ms. The 7050 will
reply “>” to the VB client program. The VB client will receive this “>”
response after approximate 6.8 ms.

By referring to Section 4, the user can design an Xserver to perform data
compression. This enables the VB client to send one TCP/IP command to read
all 1/0 points installed in the RS-485 network. Also, the Xserver can respond to
any emergency, based on the user’s specially designed programs.
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2.4 Control Thousands of I/O by Single-PC

The block diagram of a typical Xserver demo program, demo22, is given as
follows:

7188E2
>
HostPC
Access thousands
>
of analog signals
by one host-PC
:
1
.............................. 1
........................... [
ST 1
~ Features: I
1
® data acquisition !
. @ data averaging !
0 data compression.- !
i I
|
v 1
|
\'4
RS-485
TT T
(04170 — 3 @)
7018 7033 7018 7033
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Demo22 provides the following functions:

® Provides a configuration file for system configuration

® Based on configuration file, performs data acquisition when the timer is up
® Based on configuration file, performs data averaging

® Based on configuration file, performs digital filtering (slew-rate control)

® Based on configuration file, performs data compression

With the help of Xsever (demo22), one PC can link to multiple 7188E2
modules. In turn, every 7188E2 can link to multiple 7000 modules. PC need
only send one TCP/IP command to the 7188E2, then the 7188E2 will send
back all 1/0O points installed in the RS-485 network. Therefore, the PC sends
one TCP/IP packet to read back hundreds of I/O points installed in the 7188E2.
This Lets one PC controls thousands of 1/O points easily.

Xserver Approach VxComm Approach

Interface TCP/IP protocol MS-COMM

One command Access hundreds of I/O  |Access multi-1/0O points of
points single 7000 module

Auto data acquisition  |Yes No

Auto data averaging Yes No

Auto digital filtering Yes No

Auto data compression |Yes No

Old application program |Need to modify Can be executed without

any modification
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2.5 Connect RS-232/422/485 Devices & I/O
Signals

Sometimes user needs to connect the RS-232/422/485 device and D/I/O
signals at the same time. The possible solutions are given as follows:

752N/7188EN Connect 7000 D/I/O |Interface to local RS-232/485/422 devices  |On board D/1/0
family modules to Com2  |[RS-232 Com2=RS-485 |RS-422/485 |DI DO
7188E1 No Com2 1 0 0 0 0
7188E2 Yes 1 1 0 0 0
7188E3 Doesn’t need 1 1 1 4 4
7188E3-232 Doesn’t need 2 1 0 4 4
7188E4 Yes 3 1 0 0 0
7188E5 Yes 4 1 0 0 0
7188E8 Yes 7 1 0 0 0
7188EX-256+X503 |Yes 2 1 0 0 0
or 7188EX+X503

7188EX-256+X509 |Doesn’t need 3 1 0 4 4
or 7188EX+X509

We welcome ODM X??? designs. Please send specifications to
service@icpdas.com

Refer to Sec. 5.5 for more information

Ethernet 10M || °
— = .
.

HOST COMPUTER

I

=

s

-

Ve Ethernet 10M I Z
) o . DO*4
[ 2
=
RS-485 e —
device . device
\i RS-232
device
RS-485 RS2
device device
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2.6 Configurable Ethernet Data Logger

Step 1: Using the VxComm driver, 7188E+7000 modules can be virtualized to
become COM ports of host-PC. Refer to Sec. 2.1.1 for more

information.
Step 2: 7000 utility supports log function as follows:

Fil: COM Port Sesrch | Bon Termunal Help
Searching for [-7000500 g |
mI=IE]
h adule | Addr | B avdrate | Alarm | Checkzaumn | Dezcription
« | H
—=earching Status:
COM Part: ICOM 1 Address: ||:||:|de|:'| ||:|[hex'| Baud Rate: IBEDD
|
AM 0358

|
Step 3: Users can configure the system connection as follows:

Run By Log B
Edit |

Brower | Edit |

Log File Mame : IE:\DAGF‘HD\?‘DDD UTILIT'default log

Report File Mame : IE:\D.&I]PHD\.?‘EIEID UTILITYrepart log

Part I Baudrate I Check I Command I Ref. Responze | Rezponze I Delay I Start |

¥ Count Error
¥ Log ToFile
[~ Log emar anly
¥ Summation

Eror Counter :

ID—
Exit |
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Step 4: Use Excel to read the log data as follows:

J File Edit Yiew Insert Format Tools Data wWindow Help

IDEEe SRY $BE|o - (&= L2 e 2 <10 - B
Al =] =| Start log at
A BE | ¢ [ 0o | E | F [ & | H | [ 4 ]

1 [Start logal 11/26/01 e

[2 [12:36:1.0 2 9a0 0#010  »+000.00 >+00062 1000

| 3 [14:36:2:40 2 980 0#010  »+000.00 >+00065 1000

| 4 [14:36:3:30 2 980 0#010  »+000.00 >+00065 1000

| 5 [14:36:4:20 2 980 0#010  »+000.00 >+000E0 1000

| 6 [14:36:5:10 2 980 0#010  »+000.00 >+00056 1000

[ 7 [14:36:60 2 980 0#010  »+000.00 >+00056 1000

| B [14:36:7:40 2 980 0#010  »+000.00 >+00056 1000

| 9 [14:36:8:30 2 980 04010 >+000.00 >+000.71 1000

[ 10 14:36:9:20 2 980 0#010  »+000.00 >+000E9 1000

[ 11 [14:36:10:1 2 980 0#010  »+000.00 >+00067 1000

[ 12[14:36:11:0 2 980 04010 >+000.00 >+000.71 1000

[ 13]14:36:12:4 2 980 0#010  »+000.00 >+00065 1000

[ 14 [14:36:13:3 2 90 04010 >+000.00 >+00072 1000

[ 15 [14:36:14:2 2 90 04010 »+000.00 >+000E6 1000

16 |14:36:15:1 2 90 04010 >+000.00 >+000E0 1000

AT 04 .z A0 al [pl=n i noEa1n - OO T e e T Lin nln}

With the help of VXxComm technology, the log functions of 7000 utility
and Excel, users can analyze the signal data coming from Ethernet network
without writing any programs. Refer to the on-line help of the 7000 utility for
more information about log function as follows:

< 8000 Utility HELP

File Edit Bookmark Options Help

Contents|  [nlEs Back Erint | Options £4 >3
Run By Log File
MAIN

In order to send special command to certatn module and log the result, plea
ichided the infomation of send command and reffence response ete

L FO00 Lty [ Ol =]
e COMPot Semch | Fun Temnd Aepst Help

[T e 1-7000/5000 WL
eS| | H

Meshds | Add Binsch s Dezcighon
mno ] ] [imabie BN Hodue
L] 50 =00 L by B Frelay DD
HBE ) 00 Disabie 100
Hard
=
=
-]
g |Log File Hame CDAGPRCTTION UITILITY delud log Broseet | [ |
Fuepawt: Fibe Hoaes I_' ACUSIIFA O 00 LTI et bog - | Bt I
LT}
oo | Pot | Boudste | Check | Command | Pt Renponie | Resporse |Delsw | | St |
1l ] S0 ] S EVT ] 5 A
? S0 n 1S 400 00 ) Al
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3. Diagnostics of the 7188E Series
3.1 Apply Power to 7188E

Indicator LED
VxComm running: On/Off
Xserver running: On/Off

+Vs

GND

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

to +10V.
11111, - 50001 (€ 4.00.00 €= 3.00.00
A
v ) 2.0000
1. 192 The connected-client and
debug information A
The IP is 2. 168 1.27.00
192.168.255.1

3. 255 *

<
( 44444
‘L -
:

Com8: data=8, odd parity,
10000 stop=1 SR R
Com2: data=7, even parity, 2 712
\ 4 stop=2
22222. Com1: data=8, no parity, 1. 801
l stop=1 A
1. 96 > 2. 9 > 33333

Baud rate of Com1=9600 Baud rate of Com2=9600
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Step 2: Checking the 5-digits of the 7-SEG LED will show as follows.
Note: Only the display-version modules have 5-digits 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

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

® LED-2-~5: IP address

® TCP command port (Default=10000)

The LED will initially show Group-ID first, and then show its IP
address as indicated in the above diagram. 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 above diagram.

The COM port Baud Rate format is follows:

® 5-digit LED Group-ID : 22222

® LED-1: COM port number

® |LED-2~5: The Baud rate determined as (Baud Rate/100)

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 ports configurations are as follows:
® 5-digit LED Group ID: 33333
® LED-1: COM port number
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® LED-3:databit:5,6,7or8

® |ED-4: parity bit, O=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 is 1, LED-2/3 indicates the number of free sockets
available on (default is 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)

® While LED-1 is 3, the information indicates that how many Ethernet
packets enter into 7188E at present.

® While LEDOL1 is 4, the information indicates that the status of internal
Flag used to allow the Ethernet packets can be send is O or 1.

® When LEDO1 is 5, the information indicates that the reset number of
Ethernet chip, 8019s.

When the 7188E is first powered-up or just been reset, the reset state=1. If
any one client connects to this 7188E, the reset-state will be changed to 0, free-
sockets will be decreased and used-sockets will be increased. If the free-
sockets number is reduced to 0, then no extra clients can link to this 7188E.The
default number of free-sockets is 27 for 7188E2/X/A. Therefore, the server
(Vxcomm/Xserver) allows 27 clients link to one 7188E2/X/A.

If the 5-digit LEDs do not shown as above, you can do the following steps:
® Power off
® Connect INIT* to VS+
® Power on and double check

Step 3: There is a red indicator-LED in the 7188E as follows:
® V/xComm is running: On/Off
® Xserver is running: On/Off

The default shipping of 7188E will be Xserver or VxComm inside, so the
red indicator-LED of 7188E will be ON 0.5 second then OFF 0.5 second
periodically.

If the LED is always ON, you can do the following steps:
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® Power off
® Connect INIT* to VS+
® Power on and double check

Step 4: Power off.
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To Ethernet 10M hub €——

{ o ] CA0910 RXD

+Vs

0 0600090

WIWVENTNIVENT IV

GND

Step 1: Connect download-cable, CA0910, to 7188EN & COM1/2 of program-
development PC as shown in the above diagram.

Step 2: Connect INIT*-pin to GND-pin as shown in the above diagram.

Step 3: Refer to Sec. 2.2 to install 7188X.EXE to program-development PC

Step 4: Apply power (+Vs, GND) to 7188EN, +Vs can be anywhere from
+30V to +10V.

Step 5: Checking the 5-digits of the 7-SEG LED will continuously show as

follows:

Hour.Minute.Second

Note: Only with display version modules have 5-digits of 7-SEG LED.
Step 6: Execute 7188X.EXE /C#, and change baud rate to 115200, N81. “/C#”
is the COM port of the program-development PC.
Step 7: Press [Enter] twice in the program-development PC as follows:
ICP_DAS M1n10S7 for I-7188e Ver. 1.00 bui
SRAM: 256K, FLASH MEMORY: 256K
serial number= 5A 5A 5A 5A 5A 5A 5A 5A
17188e>
17188e>

i7188e>

Note: The 7188EN series does not equip a hardware serial number, so the serial
number is 5A. For the 7188EA and 7188EX, the hardware serial number
will be shown in the above screen.
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Step 8: Read configuration of the 7188E as follows:

i7188e>ip
IP=192_168_.255.1
i7?188e>mask
MASK=255_255.A.8
i?188e>gateway

Gateway=172_.168_08.1
i?188ersetcom 1
Current set is: 2680.8.8.1 [checksum:=AE,.0K]

i7188e>_

Reading configuration command
p

mask

gateway

mac

setcom port

Note: You can change the configuration of 7188E as follows:

i7188e>ip 172.168.41.4

Set IP=192_168.41_4
[ReadBacklIP=192.168.41 .4
i7188e>mask 255.255.255.@
Set MASK=255L_255L_255.@
[ReadBack IMASK=255% 255 _255.8@
i?188e *gateway 192.168.41 .1

et GATEWAY=192.168.41.1
[ReadBacklGateway=192.168 .41 .1
i7188e>setcom 1 115208,.n.8.1

Current set iz: 9600.8.8.1 [checksum:AE.Q
Set to: 115288,.8.8.1 [checksum:CC.0K]

i7188e>

Setting configuration command

ip [new ip]
mask [new mask]

gateway [new gateway]

mac [new mac]

setcom port
[baud][data_bit][parity][stop_bit]

Parameters of “setcom” are as follows:
port: 1-8
baud: 2-921600
databit:
7, 8. for COM1 and COM2
5,6,7,8: for COM3 ~ COMS8
parity:
N, n: None parity
E, e: Even parity
O, o0: Odd parity
M, m: Mark, parity=1
S, s: Space, parity=0
stopbit:
1: for COM1, COM2
1, 2: for COM3 ~ COMS8
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Step 9: Disconnect INIT*-pin form GND-pin.

Step 10: Power off then power on.
Step 11: Execute ping 192.168.255.1 —t

I
2] x]

Twpe the name of a program. folder, document. ar Infernet
resource, and Wvindows will open it for you,

|ping 192.168.255.1 -t

I

Open:

|

Cancel Browse... |

<4

Reply from 192.168.
Reply from 1%2.168.
Reply from 192_168.
Reply from 122.168.
Reply from 172 _168.
Reply from 1%2.168.
Reply from 172 _168.
Reply from 1%2.168.
Reply from 192 _168.

Reply from 192 .168.
Reply from 1%2.168.

= bytes=32 time=5msz TTL=064
: hytes=32 time=2mz TTL=64
.1z bytes=32 time=1m=z TTL=64
.1: bytes=32 time=2m=s TTL=64
.1: bytes=32 time=2ms TTL=64
: hytes=32 time=1ims TTL=64
: hytes=32 time=2ms TTL=64
: hytes=32 time=2ms TTL=64
: hytes=32 time=1mz TTL=64
.1: bytes=32 time=1ims TTL=64
: hytes=32 time=1imz TTL=64

in host-PC as follows:

in host-PC

Ping results must be smooth

& continuous

Execute Ping 192.168.255.1

Note:

® 192.168.255.1 is the default IP of the 7188E. Users can change IP (step 8).

® If host-PC cannot ping the 7188E without problems, please refer to step 8 to
change the configuration of the 7188E. So it is compatible with host-PC

(the mask of the 7188E must be compatible with the mask of host-PC)
® The MAC address of the 7188E should be unique in the same network.

Refer to step 8 for changing the MAC address of 7188E.
® Every MAC address of the 7188E is unique in the default shipping.

In general, if host-PC can ping the 7188E smoothly and continuously, all
other software and drivers for the 7188E will work fine. Therefore, users
should make sure host-PC can ping the 7188E smoothly before any further
testing.
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3.3 Configure Wizard

The most important step when using the 7188E family is to set the IP,
mask and gateway correctly. This is not an easy job for newcomers. Therefore,
we’ve designed a configure wizard to automatically set the configuration of the
7188E.

Step 1: Refer to Sec. 3.2 for wire connection of 7188E.

Step 2: Install configure wizard as follows: (refer to Section 1.3 of “7188E
Series Software User’s Manual” for more information)

Welcame to the PCDiag Setup progiam. This
program wil install PCDiag on your camputer

Itis strongly rscommended that you exit all Windaws programs
befare runring this Setup pragram

Click Canesl to quit Setup and th
iave running, Click N

= close any programs you
ing. Click Mext to continue with the Setup program.

WARNING: This progiam is protected by copuright law and

» ACcessories k

Development Kiks k

Documents b Micrasoft Wisual Studio 6.0 »

Settings . o Installshield PackageFarTheWweb 2
AIIPT Hetwork

3
Search 4 DaCPro 4
»

Prograrns

IE PCDiag Caonfigure Wizard
sisle ¥ @ weComm » Bl Sendzaz
E—Q SendTCP help
& sendrce

T Uninstall PC Diag

Run...

g B #HELLY

Shut Down, ...

[ HES @M 2 & |

Windows ~c00 Professional

IiﬂStart
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Step 4: The starting page of the Configure Wizard is given as follows:

= " o
B Contfigure Wizsed V. 1.0.2 |

i

Confiqure wizard for 7188E/8000E.

R

-

Express |

Click Custom to continue.

Step 5: Step2 of the Configure Wizard is as follows:

Pl — G
'; Configore Wizard ¥

=tep 1

Power off the 7188E/8000E
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Step 6: Step2 of the Configure Wizard is as follows:

'ﬁ: [ ||u_‘t1._'l1J_|- TWizard,

=tep 2

Connect Init* to GMD.

Connect INIT*-pin of 7188E/8000E to GND-pin of 7188E/8000E

Step 7: Step3 of the Configure Wizard is as follows:

l‘ﬁt Configure Wizand ¥

otep 3 ﬁ} ﬁ_

Fower on the 7138E/8000E.

Apply power to 7188E/8000E
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Step 8: Step4 of the Configure Wizard is as follows:

S £ i
'#: Configure Wigard . 102

Step 4

Connect COM1/COME of FC
to COk1 ofthe 7188E/G000E.

Connect CA0910 to 7188E/8000E & PC (refer to Sec. 3.2)

Step 9: Currently, the Configure Wizard will get the host-PC’s configuration as
follows:

E:

Configure Wigard . 102

-,
o
s

Getting infarmation of the hast F
It may take 375 seconds.
Fleas wait.........
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Step 10: The host-PC’s configuration and the recommended configuration
of this 7188E are given as follows:

B Confignre Wizard V.102 COMI P i 5

—C status C — Dperation
comM1 = [115200 = 192 168.30.23 Step & -
I _I I _I I \ Connect CORM1/COMZ of PC
Mask 255 255.0.0 to COM1 of the 7185E /3000E.

Lire contral ; I .21

Cloze |/

Step B
gheay |1 92168.0.1 Press the [Open] butkan.

— << Backward I— Forward >

— F188E Setting [Ongin) — ¥l etting [Reco d] _
IP [iP [152168.30.24 ln;ﬂrggélﬁgﬂ%fﬂtge nisimaton el P
Mask  [hask Mask  [255 255.0.0 e
Gateway |Gateway gteway [192165.0.1

E wit

Select the correct COM status of host-PC
Then Click Open

Step 11: Now the current configuration of this 7188E is given as follows:

B Configure Wizard ¥.102 COMI =] |
COM status ————— Host PC — Operation
coMl = [11ez2o0 R IF 192 168.30.23 Step & -
I _I I _I I Press the [0pen] button.
Line contiol - | MLa.1 Mask  |265 255.0.0 Step B
Check the information
Open | Clese | | | Gateway [13z156.01
— << Backward |— Fanward » > I—
E Setting m — f188E Setting [Recomend] —
Information of the ]

IP [192.168.41.4 P [rs216830.24 7iggE/go0E | miormation of PL

Mask |25 255 265,10 Mask 255 255.0.0 Conligure

geway (192168 41 y Gateway [192168.0.1 =
ik

Click Configure to set the new configuration of this 7188E
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Step 12: Click “Yes” to confirm the setting as follows:

e r . P
F#: Configore Wigard ¥, 102

=tep b
Wirong IF address configuration ~ﬁ
may cause unpredictable a
results in netwark community. %\Qf
=

|5 below confiquration correct @

IP: 192.162.30.24
M azk: 2665 266.0.0
Gateway: 192 168.0.1

step & i

Disconnect [nit* from GO

Disconnect INIT*-pin from GND-pin of 7188E
Click OK
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Step 14: Step9 of the Configure Wizard is as follows:

E'd' Configiore Wizard ¥, 1.0.1

otep

Enable Reboot 7188E/8000E
Click OK

Step 15: The setting of 7188E is successful as follows:

N2

G S

Fing the 7188E/8000E ok. ‘\”\%"j:.

Pl — B
'#: Configore Wizard 7

Febootthe 7188E/A&000E ol
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4. 1/O Expansion Bus for 7188E series

I/O Expansion Bus (before mounting):
I/0O Expansion Bus

44— 7188E series

I/O Expansion Bus

4—— 1/0 expansion
module

I/O Expansion Bus (after mounting)
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The 1/0 expansion bus of the 7188X/7188E series can be divided into 3 groups
as follows:

1.
2.

3.

Power supply and reset signals: VCC, GND, RESET, /RESET
Parallel Bus:

e System clock: CLOCKA

e Asynchronous ready control: ARDY

e Address bus: A0 ~ A6, A7 (7188XC & 7521 series without A7)
e Databus: DO ~ D7

e Interrupt control: INTO, INT1, INT4 (7188XC & 7521 series without
INT4)

e Chip select & read/write strobe: /CS, /WR, /RD
Serial Bus: TO 0, TO 1, TI 0, Tl 1, SCLK, DIO9, DI04, D1014

Note:

Only one X??? can be installed onto the 1/O expansion bus.

Refer to CD\napdos\7188x\manual\hardware\iobus2_e.pdf for more 1/O
expansion modules.

Refer to CD\napdos\7188x\manual\hardware\X-performance for more
performance information about I/O expansion boards.

The 7188XA support 1/0O expansion bus but no support user defined pins,
therefore 7188XA only support X002 & X600 series.

The 7522/7523/7524/7527 do not support 1/0O expansion bus.

(There is a X??? installed in the 1/O expansion bus)

The 7188E1/7188E2 do not support 1/O expansion bus.

(There is no 1/O expansion bus inside)

The 7188E3/7188E3-232/7188E4/7188E5/7188E8 does not support 1/O
expansion bus. (There is a X??? installed in the 1/O expansion bus)
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4.1 Definition

The definition of I/0O expansion bus is given as following:
J1 pin definition & description:

No | Name Description

1 |GND Ground of PCB

2 |GND Ground of PCB

3 | CLOCKA | Synchronous clock output of CPU

4 | ARDY Asynchronous ready input (active low)

5 |INTO Interrupt request input of channel 0 (asynchronous, active high)
6 |INT1 Interrupt request input of channel 1 (asynchronous, active high)
7 |VCC Power supply of PCB

8 |RESET | System reset (active high)

9 |GND Ground of PCB

10 |/RESET | System reset (active low)

11 |[TO 1 Timer output 1 of CPU(can be used as programmable D/1/O)
12 |TO 0 Timer output 0 of CPU(can be used as programmable D/1/O)
13 [Tl 1 Timer input 1 of CPU(can be used as programmable D/1/O)
14 |TIL O Timer input 0 of CPU(can be used as programmable D/1/O)
15 | SCLK Common serial clock output of 7188 series

16 | DIO9 Programmable D/I/O bit

17 | DIO4 Programmable D/1/0O bit

18 |DIO14 Programmable D/I/O bit

19 |VCC Power supply of PCB

20 | VCC Power supply of PCB

CLOCKA: 20M for 7188XC, 40M for 7188XA/B & 7188EA/X

ARDY: let this pin OPEN for no wait states applications

INTO, INT1: let these two pins OPEN for no interrupt applications

TO_0, TO_1: can be used as CPU’s timer output or programmable D/1/O

T1_0, TI_1: can be used as CPU’s timer input or programmable D/I/O

D104, DIO9, DIO14: programmable D/1/O bit

SCLK: the 7188X/7188E series use this signal as a CLOCK source to drive all on-
board serial devices, so it is always be programmed as D/O. Changing this signal to

other configuration will cause serious errors. Users can use this signal to drive external
serial devices without any side effects.

Note: Pin number of the TO 0, TO 1, Tl 0, and TI_1 of the 7188EX and
7188XB are different.
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J2 pin definition & description:

No | Name Description

1 |A0 Address bus

2 | DO Data bus

3 |Al Address bus

4 | D1 Data bus

5 |A2 Address bus

6 |D2 Data bus

7 |A3 Address bus

8 |D3 Data bus

9 |A4 Address bus

10 | D4 Data bus

11 | A5 Address bus

12 | D5 Data bus

13 | A6 Address bus

14 | D6 Data bus

15 | A7 or This pin is reserved & must be N/C for 7188XC & 7521

N/C series
16 | D7 Data bus
17 | INT4 or | Interrupt request input of channel 3(asynchronous, active
N/C high), this pin is reserved & must be N/C for 7188XC &

7521 series

18 | /WR Write strobe output(synchronous, active low)

19 |/CS Chip select output(synchronous, active low)

20 |/RD Read strobe output(synchronous, active low)

e Address bus(output): A0 ~ A6, A7

o Data Bus (tri-state, bi-direction): DO to D7

e INT4: let this pin OPEN for no interrupt applications

e /CS, /IRD, /IWR: These 3 signals will be synchronous to CLOCKA(in J1.3)
& asynchronous to ARDY (J1.4)

e The CS\ will be active if program inport/outport from 1/0O address 0 to Oxff.

e The pin_15 & pin_17 are reserved by 7188XC & 7521 series. Users
must leave these two pins N/C for 7188XC & 7521 series.
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4.2 Parallel Bus

4.2.1 Timing Diagram

t1 t2 t3 t4
Address | Data .
Phase | Phase o
CLKOUTA / \ / \ / \ / \ / \
Al2-A0 X Address X
/CS \ /
/RD \ /
D7-DO —
(Read) (Data
/WR \ /
D7-DO
(erte) < Data
Case 1 tw tw tw t4
Case 2 13 tw tw t4
Case 3 t2 t3 tw t4
Case 4 tl t2 13 t4
_Address | _ Data -
" Phase | Phase o

CLKOUTA _/ /

ARDY (Normally

Not-Ready System)

Ready System)

/
—
ARDY (Normally \__/
L
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4.2.2 Address decode & D/I CKT

u2
2 1v1 1A1 f gg
2 1y2 1A2 6 DI10
2 1Y3 1A3 E DILL
9 1v4 1A4 T DI12
7 2Y1 2A1 3 DI13
5 2Y2 2A2 5 D14
3 2Y3 2A3 7 DI15
2Y4 2A4
1
o] S S
2 19
74HCT244
SOL20
J2 Ul
R P - 2o a8
3 4 1y2 1A2
A2 D2 4 6 DI2
5 6 51 1Y3 1A3
A3 D3 2 8 DI3
7 8 1v4 1A4
Al D4 9 1 DI
9 10 2Y1 2A1
A5 D5 7 3 DIS
A6 11 12 DG 5| 2Y2 2A2 5 DIG
13 14 D7 3 2Y3 2A3 7 DI7
CH 15 16 R 2Y4 2A4
017 18 = —
CS\ RD\ 1
19 20 1P 1]
CON20A 26
JDIP20P 74HCT244
FEMALE SOL20
VCC=20
u3 GND=10
1 5 inportb(0)
2 ’é ig 4 inportb(1)
3 P v2 3_3 a !nportb(2)
2 inportb(3)
v3 PO
vce 1 inportb(4)
Y4 P50
Q 6 0 inportb(5)
G1 Y5 Pg—3O
4, 9 inportb(6)
54 G2A Y6 P71 inportb(7)
G2B Y7 o—34
74HCT138
SOIC16
VCC=16
GND=8

The CS\ will be active if program inport/outport from I/O address BASE+0 to
BASE+0xff.

Read DIOto7 -> DI _0 7=inportb(BASE+0);

Read DI 8 to 15 - DI_8 15=inportb(BASE+1);

The power-up default value of BASE is 0.

It is not recommended to change the value of BASE from 0 to another value.
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4.2.3 Address decode & D/O CKT

J1
GND GND
CLKOUTA é 2 ARDY
INTO 4 T
VCC 5 6 RESET
GND 7 8 T RESET
TO 0 9 1015
= T O g 1‘21 T 1
SCLK 3 1% [oios u3
DIO4 It 18 Dio1a < . 1l DO8
vece T ; VCC 4| Q2 5 DOY
9 0 7|02 83 6 DO10
c3 c1 CON20A 8 1 s o1 DO11
10u IDIP20P c2 3| D4 ?[1z_Dow
C1210 u u 2 Q575 Dpois
C0805 C0805 7| 6 Q676 Dboi4
= g | b7 Q7 M9 Dbois
— D8 Q8
li CLK
+——d CLR
7415273
SOL20
32 u2
A0 DO 3 2 DOO
AL 1 2 D1 4| D1 Ql 5 DOL
5 3 4 b5 7 D2 Q2 7§ D02
5 6 D3 Q3
A3 b3 8 5 D03
7 8 = D4 Q4
Ad D4 3 2 DO4
A5 9 10 D5 7 Q5 M5 bos
11 12 = Q6
A6 D6 6 D06
13 14 —5= 5| b7 Q79 bor
15 16 WRY D8 Q8
17 18
o) 7 BIRo L bok
CON20A CLR
JDIP20P 74LS273
SOL20
VCe=20
UL GND=10
1 5 outportb(0)
2| A YO P72 outportb(1)
=8 Y1
c Y2 p—0
v3 pre—0
chc 6 Y4 :)-é—m
2 GL Y5 Pg—4
—————q G2 Y6 P7—0
J G2B Y7 p—3
74HCT138
SOIC16
VCC=16
GND=8

The CS\ will be active if program inport/outport from 1/O address BASE+0 to
BASE+OxfT.

Write value_1to DOO0to 7 -> outportb(BASE+0,value 1);

Write value_2 to DO 8 to 15 - outportb(BASE+1,value_2);

The power-up default value of BASE is 0.

It is not recommended to change the value of BASE from 0 to another value.
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4.2.4 8254 & interrupt

32
GND GND
CLKOUTA 1 2 [ARDY
—imto__ |3 4 INTL
vCC 5 RESET
GND 7 8 RESEN
TO 0 9 1001
T 0 u L2177
. SCIK e 14 ™ Diog
= DIO4 13 }g DIO14
vee . _ 10 - VCC
+_LC5 c1 CON20A
10u JDIP20P c2
C1210 1u 1u
C0805 C0805
vee=28
GND=14
0 J1 u2
DO 9
AL 1 2 D1 g | DO
A2 3 4 D2 7| DL 0
23 5 6 55 51 D2 CLKO4T3
v 7 8 on = D3 GO [0
AE 9 10 oH > D4 ouTo
A6 1 12 D6 3| DS 8
13 14 o > D6 CLK14—=
15 16 Ty D7 Gl g
% 17 18 D\ | %6 | — ouT1
19 20 5+ RD 21
CON20A 22 | WR CLK2(T19 O
JDIP20P 23| A0 G210
Al ouT2
24 cs
u1 8254 PLCC
1 15 PLCC28
2| A Yo P17
3B Y1 OFCI
c v2 PO
v3 P10
SR R 1 =
2 61 v5 Pg—0o
:gs G2A Y6 P7—0
G28B y7 p—=0
74HCT138
SOIC16
VCC=16
GND=8

The addressing space of 8254 is from BASE+0 to BASE+3 as follows:
Timer/Counter_0 - BASE+0

Timer/Counter_1 - BASE+1

Timer/Counter_2 - BASE+2

Control Word - BASE+3

The power-up default value of BASE is 0.

It is not recommended to change the value of BASE from 0 to another value.
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4,25 16550 & interrupt

UL | w2
22 gg A0 BAUDOUT |55 b ﬁi % A Y0 :)%D
A2 26 | AL D0 ™24 D A5 3|8 Y1pP
A2 D1 [z D C Y2 P
24 | — D2 1726 D vee v3 P
N S P D3 |5 5 S s va P50
= 9 D4 D5 cs\ 2 G1 Y5 Py O
-O—E CSo D5 3 D6 5q G2A Y6 37—D
vee 11 | SSL D6 [ D7 S y7 p—0
5 Cs2 D7
mork 2 7415138
RESEL % IR Dis (220
A ———— DI ouTl |51
—E= L 200an ouT2 210
1 sin RIS gg oD = GND
WR\ 16 | — RXRDY 53— X CLKOUTA 1 2 ARDY X
17 | WR1 TXRDY [—33— INTO 3 4 TINTL X
— WR2 DTR 2 5 6
= vce > o [RESET
38 | — RESETV
20 | SIS SOUT 300 T0_0 9 01761
DCD INTRPT — — 11 12
39 4 147MHZ = ToO _
a1 | DSR XIN 775 SCLK 13 14 5159
RI XouT = 15 16
DIo4 DIO14
vce " ;g vce
16C550PT VCC=42
TQFP48 GND=18 c1 CON20A
JDIP20P cs
u Au
— C0805 €0805
vee
T 2
c3 A D
U3 1u A é i D
i vee Ve comos = =
cs ca Ci+ cor 15 1 o7 M : g -
o {1 [ Adu C6 du A5 1 12 D5
0805 0805 14 u c0805 A6 D6
10 | S 16 C0805 13 14 D7
55| GND c2- H 15 16 —wrr
— VCCO—:Z4 SHDN — cs\ 0 17 18 ROV
- EN - =119 20 F——>—
Z T1IN Ti0UT S;Ei %I’g‘z?g:
55 T2IN T20UT =YL 3
T3IN T30UT
o—2L Tan Ta0UT 280 | DL 1 6 2?511
TXDL 2 7
g R10UT RIN 5ot TR 3 8 glrls1
53| R20UT R2IN [55—P2pT 4 9
55| R3OUT R3IN (—53—c7aT s 10 (O
19 | R4OUT RAIN 775 R¥DT = CONIOB
R5OUT R5IN
SP213EH
SSOP28

The address space of 16550 is from BASE+0x10 to BASE+0x17 as follows:
Txbuf=BASE+0x10 * tx buffer */
Rxbuf=BASE+0x10 I* rx buffer */
DII=BASE+0x10 /* baud Isb */
DIh=BASE+0x11 /* baud msb */
ler=BASE+0x11 /* int enable register */
Fcr=BASE+0x12 [* FIFO control register */
lir=BASE+0x12 /* Interrupt Identification Register ~ */
Lcr=BASE+0x13 /* line control register */
Dfr=BASE+0x13 [* Data format register */
Mcr=BASE+0x14 /* modem control register */
Lsr=BASE+0x15 /* line status register */
Msr=BASE+0x16 /* modem status register */
Scr=BASE+0x17 [* Scratch register */

The power-up default value of BASE is 0. It is not recommended to change it
to another value. It is compatible with COM3 of 7188XB/C & 7188E library.
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4.3_ Serial Bus

Pin Name | default | D/I/O Normal mode
mode
J1.11 |TO 0| D/l 1/0 10 Timer output channel 0
J1.12 | TO 1| D/l /0 1 Timer output channel 1
J1.13 | TI 0 | D/l /0 11 Timer input channel 0
J1.14 |TI 1 | D/l 1/0 0 Timer input channel 1
J1.15 |SCL |D/O 1/0_26 UZI, don’t change to this mode
K
J1.16 | DIO9 | D/I /0 9 A19, don’t change to this mode
J1.17 | DIO4 | D/I /0 4 DT/R, don’t change to this mode
J1.18 | DIO1 | D/I 1/0_14 MCSO0, don’t change to this mode
4

Every pin can be configured by mode control register & direction control

register as follows:

Mode control

Direction control

register=0xff70 | register=0xff72

Programmable Function

0 0 Normal mode

0 1 D/1 with pull-up/pull-down
resistor(10K)

1 0 D/O

1 1 D/1 without pull-up/pull-down

register(10K)

After the 1/O pins are configured, user can read /write to data register, 0xff74,

to access these 1/O pins. Refer to Sec. 4.3.1 or Sec. 4.3.2 for demo program.

4.3.1 Using the SCLK

The 7188 series uses this signal as a CLOCK source to drive all on-board
serial devices, so it always should be programmed as D/O. Changing this signal
to other configurations will cause serious errors. User can use this signal to
drive external serial devices without any side effects. The software driver

provides two subroutines to set SCLK high or low as follows:

ClockLow();
ClockHigh();

/* SCLK=0=Low */
/* SCLK=1=High*/
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4.3.2 Using the D/1/0 4

SetDio4Dir(int dir) /* select D/l or D/O first */
{
if(dir){ /* set to input */
outport(0Oxff70,inport(0xff70)&(~(1<<4))); /*set MODE to 0 */

outport(0xff72,inport(0xff72)|(1<<4)); [*set DIR to1*/
b
else { /* set to output */
outport(Oxff70,inport(0xff70)|(1<<4)); [* set MODE to 1 */

outport(0Oxff72,inport(0xff72)&(~(1<<4))); /[*set DIR to 0*/

¥
¥
OutDio4(int data) /* set the D/O_4 ON or OFF */
{
if(data) /*set D/O_4 ON */
outport(OXFF74,inport(OxFF74)|(1<<4));
else [* set D/O_4 OFF */
outport(OxXFF74,inport(0xFF74)&~(1<<4));

¥
GetDio4(void) [* read the status of D/I_4 */
{
return inport(OxFF74)&0x0010;
¥
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4.3.3 Using the D/1/0O 14

SetDio14Dir(int dir) /* select D/l or D/O first */
{
if(dir){ /* set to input */
outport(0Oxff70,inport(0xff70)&(~(1<<14))); /* set MODE to 0 */
outport(Oxff72,inport(0xff72)|(1<<14)); /*setDIR to1*/
¥
else { /* set to output */
outport(0xff70,inport(0xff70)|(1<<14)); /* set MODE to 1 */
outport(Oxff72,inport(0xff72)&(~(1<<14))); /* set DIR to 0 */

k
}

OutDiol4(int data) /* set the D/O_14 ON or OFF */
{
if(data) /*set D/O_14 ON */
outport(OXFF74,inport(OxFF74)|(1<<14));
else [* set D/O_14 OFF */
outport(OXFF74,inport(OxFF74)&~(1<<14));

¥
GetDio4(void) [* read the status of D/l _14 */
{
return inport(OxFF74)&0x4000;
by
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I/O Expansion Board for prototype & testing

Model Description Size Used with
[-7188XA/XB/XC/EX
X000 Prototype Board (Small size) 64mm x 32mm XAIXC
X001 Prototype Board (Large size) 64mm x 70mm XA/XC
X002 Prototype Board 114mm x 170mm XA/XB/XC/EX
X003 Self-test board for 7188XC 64mm x 32mm XC
X004 Self-test board for 7188XB 64mm x 36mm XB
X005 Prototype Board (Small size) 38mm x 64mm XB/EX
X006 Prototype Board (Large size) 72mm X 65mm XB/EX
I/O Expansion Board for D/I, D/O, Timer/Counter
Model Description D/l D/O Relay | Counter |Used with
Output | /Timer [-7188XA
IXB/XC/EX
X100 |DI/O expansion 8 - - - XC
board (Non-isolated)
X101 |DI/O expansion - 8 - - XC
board Non-isolated
X102 |Relay expansion - - 2 - XC
board
X103 |DI/O expansion 7 - - - XC
board (Isolated)
X104 |DI/O expansion 8 - - XC
board ( Non-isolated)
(each channel can be
programmed to DI/DO )
X105 |DI/O expansion 8 - - XC
board ( 8 Channels can be
programmed to DI/DO)
X106 |DI/O expansion Can be used as 2 channels - - XC
board DO or 3 channels DI
X107 |DI/O expansion 6 7 - - XB/EX
board
X400 |Timer/ Counter - - - 3 channels XC
expansion Board 16-bit timer
/ counter
I/O Expansion Board for A/D, D/A
Model |Description A/D Input A/D D/A Output | D/A |Used with
Channels| Range | bits | Channels| Range | bits | [-7188XA
IXB/IXC/EX
X200 |A/D 1 0~2.5vV | 12 - - XC
expansion bits
board
X300 |D/A - - - 2 0~4.095| 12 XC
expansion \% bits
board
X301 |A/D, D/IA 1 0~2.5v | 12 1 0~4.095| 12 XC
expansion bits Y bits
board
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I/O Expansion Board for RS-232/422

Model Description RS-232 /RS-422 Channels Communication |Used with
Number speed [-7188XA
IXB/XC/EX
X500 RS-232d |1 (Can be used for Modem ) 115.2K XC
X501 RS-232 Supports one channel 5-wire RS- 115.2K XC
232 (RTS, CTS, TXD, RXD, GND)
X502 RS-232 Supports one channel 5-wire RS- 115.2K XC
232 (RTS, CTS, TXD, RXD); one
channel 3-wire RS-232 (RXD,TXD,
GND)
X503 RS-232 Supports one channel 5-wire RS- 115.2K XB/EX
232 (RTS, CTS, TXD, RXD, GND)
X504 RS-232 Supports two channel RS-232; one 115.2K XB/EX
5-wire RS-232 (RTS, CTS, TXD,
RXD, GND) and one 9-wire RS-232
X505 RS-232 Supports three-channel 5-wire RS- 115.2K XB/EX
232 (RTS, CTS, TXD, RXD, GND)
X506 RS-232 Supports six-channel 3-wire RS-232 115.2K XB/EX
(TXD, RXD, GND)
X507 RS-422/485 |Supports one channel RS-422/485, 115.2K XB/EX
with D/I/O |4-channel D/l and 4-channel D/O
X508 RS-232 with [Supports one channel RS-422/485, 115.2K XB/EX
D/I/O 4-channel D/l and 4-channel D/O
X509 RS-232 with |Supports 2-channel RS-232, 4- 115.2K XB/EX
D/I/O channel D/I and 4-channel D/O
Memory Expansion Boards
Model Description Flash Disk Battery Backup |Used with
Number SRAM Disk [-7188XA [ XB/
XC/ EX
X600 Flash ROM 4M bytes NAND - XAIXB/IXC/EX
Expansion Board Flash
X601 Flash ROM 8M bytes NAND - XAIXB/XCIEX
Expansion Board Flash
X602 Flash ROM 16M bytes NAND - XAIXB/IXC/EX
Expansion Board Flash
X603 Flash ROM 32M bytes NAND - XAIXB/XC/EX
Expansion Board Flash
X607 Battery Backup - 128K Bytes XA/XB/XCIEX
SRAM Board
X608 Battery Backup - 512K Bytes XAIXB/XC/EX
SRAM Board

Refer to “CD\napdos\7188x\manual\hardware\iobus_e.pdf” for more

I/O expansion modules
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5. Hardware information

5.1 Features

CPU: AMD’s embedded CPU, Am188™ES: 40M, or compatible.
SRAM: 512K bytes or 256K bytes

Flash ROM: 512K bytes or 256K bytes

Built-in EEPROM

Built-in RTC & NVRAM for 7188EA, 7188EX, 7188EX-256

Built-in COM port: COM1=RS-232, COM2=RS-485 (7188E1 only
provides COM1)

Built-in 1/0 Expansion Bus Interface (7188EX, 7188EX-256)
Built-in watchdog timer for harsh environments

Built-in power protection circuit

Built-in RS-485 network protection circuit for RS-485 port

Built-in self-tuner ASIC controller on RS-485 port

Program download from PC

Built-in 5-digit LED display interface (only for with-display version)
Built-in 64-bit hardware serial number for 7188EA, 7188EX ,
7188EX-256

Built-in OS: MiniOS7 of ICP DAS

ODM wanted
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5.2 Pin Assignment

I-/7188E1

Internet Communication Controller
CPU 80188-40

E1 : Ethernet 10 Base T
COM1l: RS-232

El |lCOM1_|




Pin assignment of 7188E1.:

Pin | 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 JINIT* Initial pin for enable/disable AUTOEXEC.BAT
6 |N/C

7 |N/C

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

E1l: 10BaseT connector

Note:

1. 7188E1 = 7188E2 remove COM?2

2. 7188E1D = 7188E2D remove COM?2

3. 7188E1/7188E1D does not support 1/0O Expansion Bus. So you cannot
install any X???? into 7188E1/7188E1D.

4. The GND-signal of COML1 is shared with pin-9, GND.

5. The wire connection of CA0910 to PC & 7188E series is given as follows:

6. Refer to Sec. 5.5 for application wiring.

CA0910

o

RXD

TOPC |

TXD

o

+Vs

aND l

0000000

GND
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-7188E2

CPU 80188-40

E1l . Ethernet 10 Base T
COM1l: RS-232

COM2 : RS-485

Internet Communication Controller

EER
P2DODDD D)




Pin assignment of 7188E2:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

E1l: 10BaseT connector

Note:

1. 7188E2/7188E2D does not support 1/O Expansion Bus. So you cannot install
any X???7? into 7188E2/7188E2D.

2. The GND-signal of COM1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E

1. Refer to Sec. 5.5 for application wiring.
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(X507)

I-/188E3

CPU 80188-40

E1l : Ethernet 10 Base T
COM1: RS-232

COM2 : RS-485

COMS3 : RS-422/485

Internet Communication Controller

El r—COMl_I cCOoM?2 ;
FEERE g B
P2DOOPDDP|




Pin assignment of 7188E3:

Pin | Name Description

1 |CTS1 CTS pin (RS-232) or TXD+ pin (RS-485/RS-422) of COM1
2 |RTS1 RTS pin (RS-232) or TXD- pin (RS-485/RS-422) of COM1
3 |RXD1 RXD pin (RS-232) or RXD+ pin (RS-422) of COM1
4 | TXD1 TXD pin (RS-232) or RXD- pin (RS-422) of COM1
5 JINIT* 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 +30VVDC unregulated)

9 |GND GND of power supply

10 | TXD3+ | TXD+ pin of COM3 (RS-422/RS-485)

11 | TXD3- | TXD- pin of COM3 (RS-422/RS-485)

12 |RXD3+ |RXD+ pin of COM3 (RS-422)

13 |RXD3- |RXD- pin of COM3 (RS-422)

14 | DIO Digital Input, 3.5V ~ 30V, channel 0

15 |DI1 Digital Input, 3.5V ~ 30V, channel 1

16 | DI2 Digital Input, 3.5V ~ 30V, channel 2

17 | DI3 Digital Input, 3.5V ~ 30V, channel 3

18 | GND GND of Digital Output

19 |PWR Power of Digital Output

20 | DOO0 Digital Output, 100 mA, 30V max., channel 0

21 |DO1 Digital Output, 100 mA, 30V max., channel 1

22 | DO2 Digital Output, 100 mA, 30V max., channel 2

23 | DO3 Digital Output, 100 mA, 30V max., channel 3

E1l: 10BaseT connector

Note:

1. 7188E3/7188E3D does not support 1/O Expansion Bus. So you cannot

install any X???? into 7188E3/7188E3D
2. The GND-signal of COM1 is shared with pin-9, GND.
3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E.
4. Refer to Sec. 5.5 for application wiring.
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(X508)

-7188E3-232

Internet Communication Controller
CPU 80188-40

El . Ethernet 10 Base T
COM1l: RS-232

COM2 : RS-485

COM3: RS-232

—
E1 |— COMl—I COM2
™
9]
3




Pin assignment of 7188E3-232:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 |CTS3 CTS pin of COM3 (RS-232)

11 |RTS3 RTS pin of COM3 (RS-232)

12 | TXD3 TXD pin of COM3 (RS-232)

13 |RXD3 RXD pin of COM3 (RS-232)

14 | DIO Digital Input, 3.5V ~ 30V, channel 0

15 |DI1 Digital Input, 3.5V ~ 30V, channel 1

16 | DI2 Digital Input, 3.5V ~ 30V, channel 2

17 | DI3 Digital Input, 3.5V ~ 30V, channel 3

18 | GND GND of Digital Output

19 |PWR Power of Digital Output

20 | DOO0 Digital Output, 100 mA, 30V max., channel 0
21 |DO1 Digital Output, 100 mA, 30V max., channel 1
22 | DO2 Digital Output, 100 mA, 30V max., channel 2
23 | DO3 Digital Output, 100 mA, 30V max., channel 3

E1l: 10BaseT connector

Note:

1. 7188E3-232/7188E3D-232 does not support 1/0O Expansion Bus. So you
cannot install any X???? into 7188E3-232/7188E3D-232.

2. The GND-signal of COM1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E.

4. Refer to Sec. 5.5 for application wiring.
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I-/188E4

Internet Communication Controller
CPU 80188-40

E1l . Ethernet 10 Base T
COM1: RS-232

COM2 : RS-485

COM3~4 : RS-232

I (@)

E1 |—CO|\/|1_| CcCOM2
-

(o | n

7 7 £+ >
PEERE 4 8




Pin assignment of 7188E4:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 | CTS3 CTS pin of COM3 (RS-232)
11 |RTS3 RTS pin of COM3 (RS-232)
12 | TXD3 TXD pin of COM3 (RS-232)
13 | RXD3 RXD pin of COM3 (RS-232)
14 | GND3 GND pin of COM3 (RS-232)
15 | GND4 GND pin of COM4 (RS-232)
16 | RXD4 RXD pin of COM4 (RS-232)
17 | TXD4 TXD pin of COM4 (RS-232)
18 |RTS4 RTS pin of COMA4 (RS-232)
19 |CTS4 CTS pin of COM4 (RS-232)
20 | DSR4 DSR pin of COM4 (RS-232)
21 |DTR4 DTR pin of COM4 (RS-232)
22 |DCD4 DCD pin of COM4 (RS-232)
23 |RI4 Rl  pin of COM4 (RS-232)

E1l: 10BaseT connector

Note:

1. 7188E4/7188E4D does not support 1/O Expansion Bus. So you cannot
install any X???? into 7188E4/7188E4D.

2. The GND-signal of COM1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E.

4. Refer to Sec. 5.5 for application wiring.
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I-7188E5

Internet Communication Controller

CPU 80188-40

E1l . Ethernet 10 Base T
COM1: RS-232

COM2 : RS-485

COM3~-5: RS-232

]

E1 r—COMl_l COM?2 +;
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Pin assignment of 7188ES5:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 | CTS3 CTS pin of COM3 (RS-232)

11 |RTS3 RTS pin of COM3 (RS-232)

12 | TXD3 TXD pin of COM3 (RS-232)

13 | RXD3 RXD pin of COM3 (RS-232)

14 | GND GND pin of COM3/COM4 (RS-232)
15 |CTS4 CTS pin of COM4 (RS-232)

16 |RTS4 RTS pin of COM4 (RS-232)

17 | TXD4 TXD pin of COM4 (RS-232)

18 | RXD4 RXD pin of COM4 (RS-232)

19 |GND GND pin of COM4/5 (RS-232)

20 |CTS5 CTS pin of COM5 (RS-232)

21 |RTS5 RTS pin of COM5 (RS-232)

22 | TXD5 TXD pin of COM5 (RS-232)

23 | RXD5 RXD pin of COM5 (RS-232)

E1l: 10BaseT connector

Note:

1. 7188E5/7188E5D does not support 1/O Expansion Bus. So you cannot
install any X???? into 7188E5/7188E5D.

2. The GND-signal of COM1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E.
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I-/188E8

Internet Communication Controller
CPU 80188-40

E1 . Ethernet 10 Base T
COM1: RS-232

COM2 : RS-485

COM3-8 : RS-232

C

E1 r—COMl_l COM?2 ®
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Pin assignment of 7188ES8:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 | RXD3 RXD pin of COM3 (RS-232)

11 | TXD3 TXD pin of COM3 (RS-232)

12 | RXD4 RXD pin of COM4 (RS-232)

13 | TXD4 TXD pin of COM4 (RS-232)

14 | GND GND pin of COM3/4/5/6 (RS-232)
15 | RXD5 RXD pin of COM5 (RS-232)

16 | TXD5 TXD pin of COM5 (RS-232)

17 | RXD6 RXD pin of COM6 (RS-232)

18 | TXD6 TXD pin of COM6 (RS-232)

19 |GND GND pin of COM5/6/7/8 (RS-232)
20 | RXD7 RXD pin of COM7 (RS-232)

21 | TXD7 TXD pin of COM7 (RS-232)

22 |RXDS8 RXD pin of COMS8 (RS-232)

23 | TXD8 TXD pin of COM8 (RS-232)

E1l: 10BaseT connector

Note:

1. 7188E8/7188E8D does not support 1/O Expansion Bus. So you cannot
install any X???? into 7188E8/7188E8D.

2. The GND-signal of COM1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 for wire connection of CA0910 to PC & 7188E.

4. Refer to Sec. 5.5 for application wiring.
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I-7188EA
@

Embedded Internet/Ethernet Controller
CPU 80188-40
El : Ethernet 10 Base T

COM1l: RS-232
COM2 : RS-485
DI1:3.5V~30V DO:100mA, 30V max

E1 ~_ com1 com2 @
[ l .

+
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Pin assignment of 7188EA.:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 | DO6 Digital Output, 100 mA, 30V max., channel 6
11 | DO5 Digital Output, 100 mA, 30V max., channel 5
12 | DO4 Digital Output, 100 mA, 30V max., channel 4
13 | DO3 Digital Output, 100 mA, 30V max., channel 3
14 | DO2 Digital Output, 100 mA, 30V max., channel 2
15 | DO1 Digital Output, 100 mA, 30V max., channel 1
16 | DOO0 Digital Output, 100 mA, 30V max., channel 0
17 |PWR Power of Digital Output

18 | DI5 Digital Input, 3.5V ~ 30V, channel 5

19 |Dl4 Digital Input, 3.5V ~ 30V, channel 4

20 |DI3 Digital Input, 3.5V ~ 30V, channel 3

21 | DI2 Digital Input, 3.5V ~ 30V, channel 2

22 |DI1 Digital Input, 3.5V ~ 30V, channel 1

23 | DIO Digital Input, 3.5V ~ 30V, channel 0

E1l: 10BaseT connector

Note:

1. 7188EA/7188EAD does not support I/O Expansion Bus. So you cannot
install any X???7? into 7188EA/7188EAD.

The GND-signal of COML1 is shared with pin-9, GND.

DI base address: 1.

DO base address: 0.

Refer to Sec. 5.2 7188E1 for wire connection of CA0910 to PC & 7188E.
Refer to Sec. 5.5 for application wiring.

SOk own
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I-7188EX

Embedded Internet/Ethernet Controller

CPU 80188-40

E1l : Ethernet 10 Base T
COM1: RS-232

COM2 : RS-485

10~-23 : User Define I/0 Pin

El F|‘—COM1—I COM2
; :

RVs+

9
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Pin assignment of 7188EX:

Pin | 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 JINIT* 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 +30VDC unregulated)
9 |GND GND of power supply

10 User define pin 10

11 User define pin 11

12 User define pin 12

13 User define pin 13

14 User define pin 14

15 User define pin 15

16 User define pin 16

17 User define pin 17

18 User define pin 18

19 User define pin 19

20 User define pin 20

21 User define pin 21

22 User define pin 22

23 User define pin 23

E1l: 10BaseT connector

Note:

1. The 7188EX/7188EXD is designed to add an X???? to 1/O Expansion Bus.
2. The GND-signal of Com1 is shared with pin-9, GND.

3. Refer to Sec. 5.2 7188E1 for wire connection of CA0910 to PC & 7188E.
4. Refer to Sec. 5.5 for application wiring.
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5.3 Specifications

General environment

Operating temperature: -25°C to +75°C

Storage temperature: -40°C to +85°C

Humidity: O to 90 %

Built-in Watch Dog Timer (1.6 seconds)

Built-in power protection & network protection circuit

Program download from PC

Built-in 1/0 expansion bus interface for 7188EX(D) & 7188EX-256(D)

5.3.1 Specifications for 7188EX(D), 7188EX-256(D) &

7188EA(D)

System

Module name: Embedded controller
CPU: Am188™ES, 40M Hz, or compatible
SRAM: 512K bytes for 7188EX(D) & 7188EX(D)-256 & 7188EA(D)
FLASH ROM: 512K bytes for 7188EX(D) & 7188EA(D)
256K bytes for 7188EX-256(D)
COM port: COM1=RS-232, COM2=RS-485
Built-in RTC, NVRAM & EEPROM
Program download from COM1
Built-in 64-bits hardware unique serial number

Real Time Clock
® Year-2000 compliance

Gives seconds, minutes, hours, date of the month
Gives month and year, from 1980 to 2079
NVSRAM: 31 bytes, battery backup, data valid up to 10 years

EEPROM

2048 bytes (8 blocks, each block has 256 bytes)
Data retention > 100 years
1,000,000 erase/write cycles
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Flash Memory

® 512K bytes or 256K bytes

® Erase unit is one sector(64K bytes)
® 100,000 erase/write cycles

COM1

® RS-232: TXD,RXD,RTS,CTS,GND
® Communication speed: 115200 max.
® Program download port

COM2
® RS-485: Data+, Data-, self-tuner ASIC inside
® Communication speed: 115200 max.

Display
® 7-segment LED: 5-digit (for 7188EAD, 7188EXD, 7188EXD-256)

Power
® Power requirements: 10 to 30VDC(non-regulated)
® Power consumption: 2.0W for 7188EX
3.0W for 7188EXD
2.0W for 7188EX-256
2.0W for 7188EXD-256
2.0W for 7188EA
3.0W for 7188EAD

D/1/0O:
® D/I: 6 channels, 3.5V ~ 30V max. Base address: 1
® D/O: 7 channels, 100mA, 30V max. Base address: O
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5.3.2 Specifications for 7188E1/2/3/4/5/8(D)

System

Module name: Embedded controller

CPU: Am188™ES, 40M Hz, or compatible
SRAM: 256K bytes

FLASH ROM: 512K bytes

Built-in EEPROM

Program download from PC

EEPROM

® 2048 bytes (8 blocks, each block has 256 bytes)
® Data retention > 100 years

® 1,000,000 erase/write cycles

Flash Memory

® 256K bytes

® Erase unit is one sector (64K bytes)
® 100,000 erase/write cycles

COM1

® RS-232: TXD,RXD,RTS,CTS,GND
® Communication speed: 115200 max.
® Program download port

COM2 for 7188E2/3/4/5/8(D)

® RS-485: D2+, D2-

® Communication speed: 115200 max.

® Directly connect to 17000 RS-485 network

Display
® 7-segmemt LED: 5-digit (for 7188E1/2/3/4/5/8D)

Power

® Power requirements: 10 to 30VDC(non-regulated)

® Power consumption: 2.0W for 7188E1/2/3/4/5/8
3.0W for 7188E1/2/3/4/5/8D

7188E Series Hardware User’s Manual, 2004, v2.2, 7TMH-016-22 ----- 75



Comparison table of 7188E1/2/3/4/5/8(D).

N'\L/Jlr?wdtfelr 7188E1 | 7188E2 | 7188E3 |7188E3-232| 7188E4 | 7188E5 |7188E5-485| 7188ES
CPU
(80188) 40M 40M 40M 40M 40M 40M 40M 40M
SRAM 256K 256K 256K 256K 256K 256K 256K 256K
Flash 512K 512K 512K 512K 512K 512K 512K 512K
Etgg';rt‘et 10 BaseT |10 BaseT|10 BaseT| 10 BaseT |10 BaseT|10 BaseT| 10 BaseT | 10 BaseT
COM 1 RS-232 | RS-232 | RS-232 RS-232 RS-232 | RS-232 RS-232 RS-232
Port (Notel) | (Notel) | (Notel) (Notel) (Notel) | (Notel) (Notel) (Notel)
COM 2 - RS-485 | RS-485 RS-485 RS-485 | RS-485 RS-485 RS-485
port (Note3) | (Note3) (Note3) | (Note3d) | (Note3) | (Noted) (Note3)
COM 3 - - RS-422 RS-232 RS-232 | RS-232 RS-232 RS-232
port (Note5) (Notel) | (Notel) | (Notel) | (Note3) (Note2)
COM 4 - - - - RS-232 | RS-232 RS-232 RS-232
port (Noted) | (Notel) | (Note3) (Note2)
COM 5 - - - - - RS-232 RS-232 RS-232
port (Notel) | (Note3) (Note2)
COM 6 - - - - - - - RS-232
port (Note2)
COM 7 - - - - - - - RS-232
port (Note2)
COM 8 - - - - - - - RS-232
port (Note2)
DI - - 4 4 - - - -
DO - - 4 4 - - - -
RTC N N N N N N N N
Embedded | . . . . . . . . .
oS, MiniOS7 [MIniOS7 | MiniOS7| MiniOS7 |MiniOS7|MiniOS7| MiniOS7 MiniOS7

Notel: RS-232, TXD, RXD, RTS, CTS, GND

Note2: RS-232, TXD, RXD, GND
Note3: RS-485, D2+, D2-; Self-tuner inside
Note4d: RS-232, TXD, RXD, RTS, CTS, GND, DCD, DTR, DSR, RI

Note5: RS-422: TXD+, TXD-, RXD+, RXD-
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Comparison table of 7188, 7188EA, 7188EX and 7188EX-256:

7188 7188EA 7188EX 7188EX-256
CPU clock 40M 40M 40M 40M
SRAM 256K 512K 512K 256K
Flash ROM 256K/512K 512K 512K 512K
COM1 RS-232 or RS- | RS-232 RS-232 RS-232
485
COM2 RS-485, non- | RS-485, self- RS-485, self- RS-485, self-
isolated tuner inside, tuner inside, tuner inside,
non-isolated non-isolated non-isolated
COM3 RS-232 No Com3 No Com3 No Com3
COM4 RS-232 No Com4 No Com4 No Com4
RTC Yes Yes Yes Yes
EEPROM 2K bytes 2K bytes 2K bytes 2K bytes
D/I(3.5V~30V) 0 6 channels 0 0
D/O(150mA, 30Vv) |0 7 channels 0 0
User Defined pins |0 0 14 pins 14 pins
Hardware  Serial | No Yes Yes Yes
Number inside
Operation system | MiniOS7 MiniOS7 MiniOS7 MiniOS7
Programming TC, MSC,BC | TC, MSC,BC | TC,MSC,BC | TC, MSC, BC
language
Program download | Yes Yes Yes Yes
I/O extension bus | No No Yes Yes
Ethernet interface | No 10M,10BaseT | 10M,10BaseT | 10M,10BaseT
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5.4 Block Diagram

SRAM: 512K for 7188EX(D)
256K for 7188EX(D)-256
Flash-ROM: 512K for 7188EX(D)
256K for 7188EX(D)-256
coM1 ¢
RS-232 <«—> RTC &
NVSRAM
80188-40
COM2 ' EEPROM
RS-485 <> Watch.dog.tlmer <>
16 bits timer (2K)
/0 Eéraz;nsmn «» |nardware serial no. 5-digit LED
= 5| (7188EXD)
loBueT [ (7188EXD-256)
T +5V
7188EX +10V to +30V
7188EXD pOwWer converter
7188EX-256
7188EXD-256
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SRAM: 512K,
Flash-ROM: 512K
CoM1 ¢
RS-232 <«—> RTC &
NVSRAM
80188-40
COM2 ' EEPROM
RS-485 <«—»| Wwatchdog timer &>
16 bits timer (2K)
I/0 Expansion ; —
DII/O le—1|» BUs «—» |Nardware serial no. 5-digit
= —»{ LED
10BaseT [€ * (7188EXD)
T +5V
+10V to +30V
7188EX/7188EXD |power converter
7188EA/7188EAD
SRAM: 256K
Flash-ROM: 256K
cCoM1 ¢
RS-232 <>
COM2
RS-485 ¢ ,
for 7188E2(D) 80188-40 <«—»| EEPROM
watchdog timer (2K)
I/0 Expansion et
B?Js <«—p| 16 Dbits timer 5-digit LED
£1 —| (7188E1D)
10BaseT < > (7188E2D)
T +5V
+10V to +30V
7188E1/7188E1D power converter
7188E2/7188E2D
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COoM1
RS-232 <+—>
COM2
RS-485 80188-40
watchdog timer
< I/0 Expansion «» 16 bitstimer
D/1/O .
El
10BaseT ‘ ’
T +5V
+10V to +30V
7188EN/7188END power converter

SRAM: 256K
Flash-ROM: 256K

v

COM3
RS-422/RS-232

COM4~8
RS-232

EEPROM (2K)

A

5-digit LED
(7188END)
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5.5 The Wire Connection of 7188EN Series

The 7188EN family can be used as communication controller as follows:

7521/7188E1 Network Interface to local RS-232/485/422 devices Local D/1/O
family Interface RS-232 RS-485 RS-422 DI DO
To Host-PC

7188E1 Ethernet 10M |1 0 0 0 0
7188E2 Ethernet 10M |1 1 0 0 0
7188E3 Ethernet 10M |1 1 1 4 4
7188E3-232 Ethernet 10M |2 1 0 4 4
7188E4 Ethernet 10M |3 1 0 0 0
7188E5 Ethernet 10M |4 1 0 0 0
7188E8 Ethernet 10M |7 1 0 0 0
7188EX-256+X503 |Ethernet 10M |2 1 0 0 0
or 7188EX+X503

7188EX-256+X509 |Ethernet 10M |3 1 0 4 4
or 7188EX+X509

We welcome ODM X??? designs. Please send specifications to
service@icpdas.com

The wire connection of 7188E1 family is given as following:

Ethernet 10M ]

RS-232
device

J Ethernet 10M ||

To Ethernet Router

RS-232
device

7188E Series Hardware User’s Manual, 2004, v2.2, 7TMH-016-22 ----- 81



Ethernet 10M ||
éf :
HOST COMPUTER e .
HUB ° °
N o
porooooot
® 12383888
___________ RS-232
device
Q[ /) Ethemet 10M | .
N
To Ethernet router U e
| o e
RS-485 i :
device 2 °
RS-485 RS-232
device device
Ethernet 10M || R DI*4
— ! :
éé
HOST COMPUTER ° 2, 1§S— 485
. evice
HUB S 2 D/'i vi
poooooono
@ 13585838
»»»»»»»»»»» RS-232
device
Ve Ethernet 10M I ? 47
< .
To Ethernet Router 4 ° DO* 4
=) e
RS-485 e .
device 2 e RSN
N E>z device
RS-485 RS-232
device device
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Ethernet 10M I ? <
P— | | >0 |
P | GND | DO% |
HOST COMPUTER ° ES' 485
HUB o] evice
N o
poooooaoeo
® 12345678
00000
___________ RS-232
device
/ Ethernet 10M I B 47
AN .
" {
RS-485 i :
device ° °| RS
N E>z device
RS-485 RS-232
device device
Ethemet 10M || =] RS-232
ljlz o device
o
_F| ;
e 7
HOST COMPUTER . ol 1; S 2 3
HUB o evice
N e
poooooone
D 53548808
___________ RS-232
device
7 Ethernet 10M I
T RS-232
To Ethernet Router ! device
[o
Lo
RS-485 e —
device °
RS-232
device
RS-485 RS-232
device device

7188E Series Hardware User’s Manual, 2004, v2.2, 7TMH-016-22 ----- 83




—— S

Ethernet 10M |

RS-232

71 device

359

— Ex o] RS-232
= o . %1 device
HOST COMPUTER o q
HUB o] > RS-232
N o device
1010001001
Podosisee
........... RS-232
device
g : I =] RS-232
( Ethernet 10M . dovice
To Ethernet Router i o
/D e
e > RS-232
RS'.485 é o o] device
device Nl o)
o
> > RS-232
device
RS-485 RS-232
device device
Ethernet 10M ] ]
= 5
_ 2] o
HOST COMPUTER e 2
B § e
@adiidial
........... RS-232
———— device
| = B
Vs Ethernet 10M
= :
RS-485 =i 7188E8 >
device ° N
o RS-232
i e device
\ @ / RS-232
¢ device
RS-485 RS-232
device device
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Ethernet 10M ||
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12345678
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HOST COMPUTER e . device
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fUB - 7 RS-23
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00000¢G
........... RS-232
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S | :
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The 7521 family & 7188E family can be combined in natured as follows:

et ] __

| | HOST COMPUTER

. .PC[-7520ARD):| . HUB

. ; 11000000
23456713

7520 / ISA-7520R / PCI-7520AR 00000 qu‘)

RS-232/485/422
devices

Ethernet 10M

RS-232/485/422
devices

7188E
family

To Ethernet Router ———

RS-232/485
devices

U

((
)

7522A1752417527
family

devices

‘E‘ | RrS-232/485122
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5.6 Dimension and Mounting
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