RS-232/485/422 Communication Controller 

User’s Manual

7000 New Features
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1. Self Tuner Inside

Your Powerful Tools
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2. Multiple Baud Rate



3. Multiple Data Format

Create New Ideas
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4. Dual WatchDog Inside



5. True Distributed Control

Create New Applications

6. High  Speed  &  High Density I/O



Warranty
All products manufactured by ICP DAS are warranted against defective materials for a period of one year from the date of delivery to the original purchaser.

Warning

ICP DAS assume no liability for damages consequent to the use of this product. ICP DAS reserves the right to change this manual at any time without notice. The information furnished by ICP DAS is believed to be accurate and reliable. However, no responsibility is assumed by ICP DAS for its use, nor for any infringements of patents or other rights of third parties resulting from its use.

Copyright
Copyright 2000 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only maybe registered trademarks of their respective companies.
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  RS-232/485/422 Communication Controller
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1.1   Package List & Release Note

Package List

In addition to this manual, the package includes the following items:

· One 7188X/7521 series hardware module

· One hardware manual (this manual)

· One release note

· One software utility disk or CD

· One download cable
( CA0910 for 7188XA, 7188XB

( CA0910F for 7188XC, 7521, 7522, 7523

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

Release Note

It is recommended to read the release note first. All important information will be given in release note as follows:

· Where is the “7188X/7521 Software User’s Manual”

· Where is the “I/O Expansion Bus User’s Manual”

· Where is the software driver & diagnostic program

More Information

Refer to “7000 Bus Converter User Manual” chapter 1 for more information as following:

1.1  7000 Overview

1.2  7000 Related Documentation

1.3  7000 Common Features

1.4  7000 System Network Configuration

1.5  7000 Dimension

  Introduction 
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There exist a great many applications where RS-232/485/422 devices are the best or only solution in industry applications. A RS-232/485/422 communication controller is a specialized network-based hardware device designed to link all these RS-232/RS-485/422 devices to the host computer by providing an easy & economical way. There are various different types of communication controller given as following:
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The system diagram of communication controller is given as follows:
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The key components are given as following:

1. RS-232/485/422 interface
( link to external RS-232/485/422 device

2. Network interface

( link to host-pc, can be RS-485, Ethernet 10M, 10/100M or other network

3. RAM/ROM firmware

( store the firmware of communication controller

4. Software driver


( DLLs for host-PC

5. Application software

( User’s application program

6. Plug&Play utility


( provide MS-COMM standard for device server 

The comparison table of these 3 types of communication controller is given as follows:


Embedded

RS-232/485/422

Controller
Addressable

RS-232/485/422

Controller
RS-232/485/422

Device

Server

1 RS-232/485/422

 interface
RS-232 or

RS-485 or

RS-422
Same
same

2: network

interface
RS-485 or 

Ethernet 10M or 

Ethernet 10/100M or 

Other network
same
same

3: RAM/ROM

firmware
User must write his special application program
Well-design firmware & Source codes are open for user’s modification to fit his special requirement.
Well-design firmware & Source codes are open for reference. It is very difficult to modify for user’s  special requirement.

4: software

driver
DLLs
DLLs
DLLs

5: application

software
User must write his special application program
User’s old application program must be modified to fit the protocol defined by (3) firmware.
User’s old application program can work without modification 

6: Plug&Play

Utility
No need
No need
MS-COMM standard

Easy Using
Low
Middle
Most

Flexibility
High
Middle
Most

Which type of communication controller is the best one ?  

It depends on the applications. In general, The RS-232/485/422 device server is very easy to use. The embedded RS-23/485/422 controller can do anything includes I/O control & data compression & security, but only well-training programmer can use it. The addressable RS-232/485/422 converter is a tradeoff solution. In our solution, user can download different firmware into the CPU module to make the same hardware act as the most proper device. So buy the same hardware & choose the proper firmware can get the best solution. 

We can provide completely solution for RS-232/485/422 communication controller as follows:

· 7521 family
( distributed & RS-485 networking

· 7188E1 family
( distributed & Ethernet 10M networking

· 8X10+81XX
( compact distributed & RS-485 networking

· 8X30+81XX
( compact distributed & Ethernet 10M networking

· 8X40+81XX
( compact distributed & Ethernet 10/100M networking

The family diagram of our RS-232/485/422 Communication Controller is given as follows:
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  8000 Family
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The 841X/881X + 8112/8114/8142/8144 can be used to implement the RS-232/485/422 communication controller by RS-485 interface as follows:
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The 843X/883X/844X/884X + 8112/8114/8142/8144 can be used to implement the RS-232/485/422 communication controller by Ethernet network as follows:
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The two families mentioned above can be combined in nature as follows:

(Refer to “8000 Family User’s Manual” chapter 8 for more information.)
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The wire connection of 841X+8112 is given as following:
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The wire connection of 841X+8114 is given as following:
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The wire connection of 8X10+8142 is given as following:
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The wire connection of 8X10+8144 is given as following:
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The wire connection of 843X/8X4X+8112 is given as following:
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The wire connection of 841X+8114 is given as following:
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The wire connection of 8X30/8X40+8142 is given as following:
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The wire connection of 8X30/8X40+8144 is given as following:
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  7521 family & 7188E1 family
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The 7521/7188E1 family can be used as these three types of communication controller as following:

7521/7188E1

family
Network 

Interface

To Host-PC
Interface to local RS-232/485/422 devices
Local D/I/O



RS-232
RS-485
RS-422
DI
DO

7521
RS-485
1(note 1)
1(note 1)
0
3
3

7522A
RS-485
1(note 1)
1(note 1)
1
4
4

7522
RS-485
2(note 1)
1(note 1)
0
3
1

7523
RS-485
3(note 1)
1(note 1)
0
1
2

7524
RS-485
4(note 1)
1(note 1)
0
0
0

7527
RS-485
7(note 1)
1(note 1)
0
0
0

7188E1
Ethernet 10M
1
0
0
0
0

7188E2
Ethernet 10M
1
1
0
0
0

7188E3
Ethernet 10M
1
1
1
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

Note 1: select one interface from RS-232 or RS-485 interface

The 7521 family can be used to implement the RS-232/485/422 communication controller by RS-485 network as follows:
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The wire connection of 7521 family is given as following:
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The 7188E1 family can be used to implement the RS-232/485/422 communication controller by Ethernet network as follows:
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The wire connection of 7188E1 family is given as following:
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The 7521 family & 7188E1 family can be combined in natured as follows:

[image: image55.wmf]HOST COMPUTER

5

3

4

2

1

8

7

6

HUB

7188E8

7188E8

Ethernet 10M

Ethernet 10M

RS-232

device

To Ethernet Router

RS-485

device

device

RS-485

RS-232

device

device

RS-232

RS-232

device

device

RS-232

device

RS-232

device

RS-232

device

RS-232

RS-232

device

device

device

RS-232

device

RS-232

device

RS-232

RS-232

RS-232

device


  Application notes
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1.1.1   Self-Tuner ASIC Inside On All RS-485 Port

The 2-wire RS-485 is a half-duplex network. The send/receive direction control in 2-wire RS-485 network is very important. The 8000 family equips a Self-Tuner ASIC controller on all RS-485 ports(COM 2/3 of 841x/881x, 8142 & 8144). The Self-Tuner ASIC controller will auto detect & control the send/receive direction of RS-485 network. So the application program does not have to care about the send/receive direction control of RS-485 network. For example, the software program for one-to-one communication is nearly the same for RS-232 & RS-485 applications. 
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It is very difficult to control the direction of RS-485 network when the host-pC is working working under Windows environment. With the help of Self-Tuner ASIC, the application programs executed in host-PC or communication controller can send/receive data without control the direction of RS-485 network. This is very important for the application of communication controller.

  Using HP34401A
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The HP34401A is a very popular multi-meter. It provide a RS-232 interface for read/write data. All demo programs are design to connect multiple HP34401A to host-PC. The usage of HP34401A is given as follows:

How to Use the Multi-meter, HP34401A

1. Wire Connection of HP34401A to RS-232 interface of host
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2. RS-232 configuration setting of host

· Baud rate=9600 BPS

· Parity=Even

· Data=7

· Stop bit=2

3. HP34401A initialization command: SYST:REM(0x0A)

command = SYST:REM(0x0A)

response = no response

4. read data from HP34401A command: READ?(0x0A)

command = READ?(0x0A)

response = -?.??????E+??(0x0A)

  Used As Embedded RS-232/485/422 Controller
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The 7521/7188E1 family can be used to implement an embedded RS-232/485/422 controller as follows:
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1. RS-232/485/422 interface

One or more RS-232/485/422 ports are provided to link to RS-232/485/422 devices. Some parallel I/O modules, 8112/8114/8142/8144, can provide RS-232/485/422 interface for local devices.

2. Network interface

The 7521 family provide RS-485 interface & 7188E1 family provide Ethernet 10M interface.

3. RAM/ROM firmware

The firmware will communicate to software driver, DLLs, executed in host-pc to establish a bridge between the RS-232/485/422 device & host-pc. When local RS-232/485/422 device send data to the host-pc, the firmware will save these original data first. If the network is RS-485, the application program executed in host-pc will call DLLs to query the firmware & read these data to host-pc later. If the network is Ethernet, the firmware will send these data to the application program immediately.

4. software driver

Some DLLs are provided for Windows, Linux or the other environment. When host-pc send data to the destination RS-232/485/422 device, the application program will call these DLLs to send data to firmware of communication controller. The firmware of the destination device server can identify & bypass data to the local RS-232/485/422 device. 

5. the application software executed in the host-pc

The application software will call software driver, DLLs, to read/write data to local RS-232/485/422 devices

   8-port RS-232 Embedded Controller by RS-485 Network
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1.1.2   Using 8X10+81XX
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  Using 7524
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  8-port RS-232 Embedded Controller by Ethernet Network
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  Using 8X30/8X40+81XX
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  Using 7188E5

















  Use As Addressable RS-232/485/422 Converter


  8-port Addressable RS-232/485/422 Converter by RS-485 Network


1.1.4   Using 8X10+81XX


















  Using 7524


  8-port Addressable RS-232/485/422 Converter by Ethernet Network


1.1.5   Using 8X30/8X40 + 81XX

















  Using 7188E5

















  Use As RS-232/485/422 Device Server


  8-port RS-232/485/422 Device Server by RS-485 Network


1.1.6   Using 8X10 + 81XX












  Using 7524


  8-port RS-232/485 Device Server by Ethernet Network


1.1.7   Using 8X30/8X40 + 81XX


















  Using 7188E5

















 Typical Applications

1.2   N-port RS-232 to Ethernet Router


    N-port RS-232/422 Device Server
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RS-232/485/422


Communication Controller�
�
Same hardware


Download different firmware to get best solution�
7521 family     ( RS-485


7188E1 family ( Ethernet 10M


8X10 + 81XX  ( RS-485


8X30 + 81XX  ( Ethernet 10M


8X40 + 81XX  ( Ethernet 10/100M�
�






RS-232/485/422 


Device Server


Download firmware-2 to CPU module


Execute P&P utility in Host-PC during the installation stage


Can solve most of problems


No need to write any software


The most easy solution for user





Addressable


RS-232/485/422 Converter


Download firmware-1 to CPU module


Write application program for Host-PC


Can solve nearly any problem even for I/O control or data security or compression


Need to write one program


The trade-off solution for user
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Embedded


RS-232/485/422


Controller
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HP34401A-1





Embedded


RS-232/485/422 Controller


Write firmware for controller


Write application program for Host-PC


Can solve any problem even for I/O control or data compression or security


Need to write two programs


The most flexible solution for user
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Self-Tuner ASIC Inside





Send/receive direction


Auto detect/control





2-wire RS-485 network





�





ToCom(port, sent_data);		/* send one sent_char to RS-232/RS-485      */


								/* no direction control                         */


while IsCom(port);			/* wait one echo_char from RS-232/RS-485 */


echo_data=ReadCom(port);	/* read this echo_data						      */
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RS-232/485/422


Communication


Controller
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RS-232/485/422


Device


Server





note 1: with external resistor 125( 0.1%
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HP 34401A 



RS-232 port







to RTS or DSR







to GND







to Rxd







to Txd







RS-232 of host












