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About this Manual

This manual is composed of six chapters and one appendix. This manual is written for installers, system
administrators and software programmers.

If you areafirsttimeinstaller and system administrator, we recommend you to go through the whole manual
except chapter 4.

If you are a software programmer, you may refer to chapter 4, “ Serial Programming Tools’.
If you need cable wiring information, please see the “ Connection Cable and Cable Wiring” chapter.
If you encounter any problem during the installation, pleaserefer to the” Troubleshooting” chapter.

Chapter 1 Introduction
Overview and features of the Industio Cl-134 Series boards, list of items and overall installation guide.

Chapter 2 Hardware Installation
Hardware installation for the Industio C-134 Series boards and connection cable. Hardware
configuration utility, lo-irg.exe, isdetailed.

Chapter 3 Software Installation
Software installation, configuration, driver loading/unloading, driver update and removal for various
operating systems: Windows NT, Windows 95/98, DOS and Windows 3.x.

Chapter 4 Serial Programming Tools
Short description of the programming tools, PComm, under Windows NT and Windows 95/98 and
AP -232 under DOS and Windows 3.x. Also R S485 programming issue is covered.

Chapter 5 Connection Cable and Cable Wiring
Description of the RS422 and RS-485 cable wiring for the connection cable.

Chapter 6 Troubleshooting
Common problems and possible answers for the Industio Cl-134 Series boards.

Appendix
Specification details, UART and 1/O port address map.
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Introduction

Overview

Industio - The Industrial Multiport Async Solution

The term Industio stands for smart multiport serial 1/0 solution for industrial
applications. Thelndustio CI-134 Series boards, including CI-134, CI-134| and
CI-1341S, are designed for 16-bit ISA/EISA bus. They offer 4 independent
RS-422/RS-485 serial ports. It offers reliable communication link over alonger distance
(4000ft). It isbest suitable for industrial environment.

Connections with paint to-point full-duplex or multidr op half-duplex are available to
meet your needs. Each port can connect up to 64 devices, such as data acquisition
equipment and many other serial devices, to the PC and its compatible systemsin a
multidrop environment.

Termination Resistor Jumper for Port 1
CAP Jumper Termination Resistor Jumper for Port 2
Interface Switch Termination Resistor Jumper for Port 4
D ata Mode Switch Termlnatlon Resistor Jumper for Port 3

-
JP1

or

N
12

3

JPS

[on
1 4

23

JPS
JP4
LU TOTTIT I

Industio CI-134 Series Board
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Automatic Data Direction Control for RS-485

To ease the 2wire RS485 haf-duplex control, Automatic Data Direction Control
intelligence is built on each Industio Cl-134 board. Eliminating the need of software
interference. Hence, the applications can managethe RS-485 port without extra code to
control the half-duplex protocol.

Termination Resistors Ready for RS-422/RS-485

Termination Resistors are aready installed on the Industio Cl-134 boards and no more
headaches for finding proper resistors and connecting them for impedance matching
problem. More details arein chapter, “ Connection Cable and Cable Wiring”.

Surge/lsolation Protection

To meet the demand of high reliability in industrial environment and to prevent the
boards from damage caused by lighting or high potential voltage, an optical isolation
option (2KV) and surge block option (2KV) are available. This is critical to harsh
environment such asfactory.

ASIC Design, Compact Size

The Industio CI-134 Series is equipped with MOXA customer-designed ASIC chip,
which replaces lots of conventional IC and hence reduces the board to half-size,
increasethe operation performance, and lower thefailurerate of theboard. Full range of
1/0 addresses and IRQ numbers are available. In addition, with on-board EEPROM for
storing the configuration data, the family is designed without jumper or switch. These
features make each port on the board truly independent to any other port and thus
compatiblewith most existing non-intelligent boards. Becausethefamily issoflexiblein
hardware configuration, it iscompatible virtually with al kinds of other manufacturer's
non-intelligent multiport boards using 16550 UART.

CAP Address

Instead of using traditional jumper or switch for IRQ and /O address settings, hardware
configuration of each port iseasily set by DOS utility, lo-irg.exe, which read and write
theon-board EEPROM for configuration information through the CAP (Configuration
Access Port) address. The CAP address is the only channel via which the
configuration utility lo -irg.exe can access the board, which is identical to the first
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Introduction

port'sbhasel/O address.

The CAP jumper, JP1, is designed in case of that users forget the CAP address.
Normally JP1 isleft open. When JP1 is short, the CAP addressis forced to afixed 1/0
address, OxA700. While doing quick hardware installation, JPL is required to be
shorted, detailed in chapter, “ Hardware Installation” .

Quick Installation

To ease the hardware configuration, users who install only one Industio CI-134
Series board under Windows NT and 95/98 are recommended to adopt quick
installation described in chapter2, “ Hardware Installation” .

Operating System Support

Thefamily isoperational under most popular operating systems such asWindowsNT,
Windows 95/98, DOS, SCO UNIX/XENIX/OpenServer, Linux, QNX, FreeBSD, etc.

However, MOXA device driver sfor WindowsNT, Windows 95/98, DOS and Windows
3.x are provided for better installation, configuration and performance. In this manual,

chapters for MOXA Windows NT, Windows 95/98, DOS and Windows 3.x device
drivers are described. For those compatible systems not mentioned, please refer to
system’ smanual for how to install and configure the standard driver.

MOXA Serial Comm Tools

For application development, MOXA provides an easy-to-use serial communication
library under Windows NT, Windows 95/98 PComm), DOS and Windows 3.x
(API1-232). Userscan usethislibrary to develop your own applications using Microsoft
C, Turbo C, Assembly, QuickBASIC, Turbo Pascal, Clipper, Visua Basic, Visua C++,
Borland Delphi, etc. Utilities, such as Data Scope, Monitor, Terminal Emulator,
Diagnostics, etc., areincluded for debugging or monitoring the communication status
or terminal emulation or even file transferring.

Industio CF134 Series User' s Manual 1-3



Broad Applications

The board is suitable for many industrial applications. Here are afew:

Features

Multi-point data acquisition
Industrial Automation
Factory Automation
Remote serial device control

The Industio CI-134 Series consists of members asfollows,

Cl-134  4RS-422/RS485 ports, TIS50C UART

Cl-1341 4RS-422/RS485 ports, isolation protection, TIS50C UART

Cl-1341S 4RS-422/RS485 ports, surge and isolation protection, TI550C UART

The following are the outstanding features of Industio Cl-134 Series

Support 4 independent RS-422 or RS-485 serial ports

Standard COM port compatible

High circuit integration with state-of-the-art ASIC design, compact half-size

No I/0 switch, no IRQ jumper, easily configured by software

Independent 1/0O address, IRQ setting for each of 4 seria ports

Switch for RS422/RS-485 selection

2-wire RS485 operation

Switchfor RS485 datadirectioncontrol ~ Automatic Data Direction Control Mode
or By RTSMode

Jumpers for Termination Resistor selection, no more headache for impedance
matching

Reliability High speed T1550C Communication Controllerswith on-chip hardware
flow control guarantees no dataloss

Support isolation or surge protection

Powerful Seridl Commtools PComm and API-232

Support mgjor OS  Windows NT, Windows 95/98, DOS, Windows 3.x
Compatible with many other OS  SCO UNIX/XENIX, QNX, Linux, FreeBSD,052
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Introduction

Check List

Cl-134 Series
Windows NT &
W indows 95/98 @
DOS
Windows 3.x @
Linux R
SCO UNIX/OpenServer C
SCO XENIX C
QNX C
FreeBSD C
052 C

e Driver supported by Moxa and shipped with product
R: Driver shipped by request
C: Driver supported by OS

Note: Download the newest drivers from the M OXA FTP service

Upon unpacking the Industio Cl-134 Series package, you can find the following items:

Industio CI-134 Series 4 port seria board

Device driver diskettes:

Windows NT and Windows 95/98x 1
PComm Litex 1

DOS/Windows 3.x drivex 1

Industio CI-134 Series User’ sManual (This manual)
Fan out cable DB-37 to DB-9%x 4
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Installation Guide

This section gives abrief summary of how to install the Industio CI-134 Series under
each supported operating system. Theinstallationissimpleandinvolves the following

stages:
Configure Cl-134 Serieswith lo-irg.exe See chapter 2
Install the Cl-134 Series board
Install the software from the diskette See respective O.S. Section
Configure the driver for the board and ports in chapter 3
Connect the devices with the cable See chapter 5 for cable wiring
Restart the system See chapter 3 for board init.
Check the driver initialization status status checking for each O.S.
If the system restart successfully, you may
Develop your applications or See chapter 4, “ Serial
Execute the desired applications Programming Tools’
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2

Hardware Installation

The installation of the Industio Cl-134 Series consists of hardware and software
installation. Thehardwareinstallationisdetailed inthischapter. The next chapter deals
with the software installation for various operating systems.

Termination Resistor Jumper for Port 1

CAP Jumper Termination Resistor Jumper for Port 2
Interface Switch Termination Resistor Jumper for Port 4
Data Mode Switch Termlnatlon Resistor Jumper for Port 3
- [OoN on
JPY]
Wekd EE?

[T D T

Industio CI-134 Series Board

First Thing to Do: Interface Settings

1. Beforeinstalling theboard into theslot, you should set al thejumpersand switches
to what you want. The default (factory) settings are set to RS-485, Auto Data
Direction Control mode, indicated as*.

o CAP Jumper JP1:
Open*  Not forcing the CAP address to 0xA700.
Short Forcethe CAP addressto 0xA700. St to this if you want to do
quick hardware ingallation. Or forget the CAP address when

Industio CF134 Series User’ s Manual 2-1



you want to re-configure the board with | O-IRQ.

® Interface Selection Switch SW1 for Port 1/2/3/4:
ON* Set the port interfaceto RS-485.
OFF  Set the port interface to RS-422.

e DataMode Selection Switch SW2 for Port 1/2/3/4: (Valid if SW1isON)
ON* Set the RS485 port to Automatic Data Direction Control Mode.
OFF Set the RS485 port to By RTS Mode.

® Termination Resistor Port 1/2/3/4 Jumper JP3/4/5/6: (Valid if SW1is OFF)
Open*  Not using Termination Resistor
Short Using TerminationResistor

In addition, it has the following default settings for I/O addresses and Interrupt
number:

I/0O address: 0x180 (Port 1), 0x188 (Port 2), 0x190 (Port 3), 0x198 (Port 4)

IRQ: 10
INT Vector: 0x1CO

If the default settings above are what you desired and good for the
system without conflicts, you may smply ingall the board in the
system and go directly to the next chapter, “ Software Ingtallation”.
Otherwise, follow theinstructions below.

2. After you set al the jumpers and switches, you should do either the normal
hardware ingtallation (detailed in the later section, “ Hardware Installation with
IOIRQ Utility”) or the quick hardware installation (detailed right in the next
section, “Quick Hardware Installation”). The latter is provided to facilitate the
hardware installation, only under the circumstances that:

® Onlyonelndustio CI-134 Series boardisalowed toinstall in asystem.
o WindowsNT and 95/98 are the only operating systems supported.
® CAP Jumper JPlisshortand I/O address OxA 700 must be free.

Quick Hardware Installation

To fully utilize the superior feature of flexible hardware configuration design of the
Industio Cl-134 Series, a quick and easy method of installation is designed, which
absolutely saves you from hardware configuration effort, i.e., ingallation WITHOUT
running configuration program: lo-rg.exe. Smply always short the
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Hardware Installation

CAP jumper JP1. The software and hardware configuration will be completed at the
same time while doing the software configuration, detailed in the next chapter. Of
course, the method isvalid only under the previously described circumstances.

Besides, the speed rangewill be set tofrom 50t0 921.6K bps by default, whichiscalled
High Speed Spectrum and detailed in section "Hardware Installation with 10-IRQ
Utility".

How to Do Quick Hardware Installation

1.

2.

Short the jumper JP1on the upper-left corner of the board.

Plug the board in PC with the desired system installed (Windows NT or 95/98),
which is powered off in advance.

Do software (driver) installation, detailed in the next chapter.

This is to specify the desired I/0 address, IRQ and INT Vector in the software
configuration panel, no matter what hardware settings are on the board. The
software configuration program will automatically update the hardware settings.
After this, users already complete the whole installation.

Shutdown the system (Windows NT or 95/98).

Do power off and then on (or Reset) the PC. (Please cold start.)

Restart System (Windows NT or 95/98).

Itis very important to keep the JP1 always short in this case. Without running the
hardware configuration program, lo-rg.exe under DOS prompt, the software
configuration program will automatically update the hardware settings of theboard
while updating the software settings. This saves the trouble doing hardware

configuration. However, remember to cold start the system every time the
configuration changed.

Industio CF134 Series User' s Manual 2-3



Hardware Installation with 10-IRQ Utility

This section isfor those who can not use quick hardware install ation:

o [nstall two or more Industio CI-134 Series boards in a system.

e Fail toingtal, due to the 1/0O address 0xA 700 is not available or has conflict in the
system.

e Use operating systems other than Windows NT and 95/98.

Before proceeding to the software (driver) installation, detailed in the next chapter,
“ Software Installation”, do hardware configuration to setup the 1/0O and IRQ with
“lo-irq.exe’, detailed in the next section.

Remember to keep the hardware settingsin mind for the software installation.
Because the ASIC-designed Industio CI-134 Series has no switch and no jumper for
manually configuring thel/O address, IRQ, INT Vector, etc. of theboards, you must run
the software utility, lo-irg.exe, in the driver diskette under DOS system to change the
hardware configuration.

1. Choose aPC that has DOS system inside.

2. Power off the PC.

3. Makesureno hardware conflict and plug theboard inafree 16-bit slot of the PC, one
board at atimewith JP1 open.

B If you are ingtalling multiple boards, insert one board at a time and
configureitusingthelo-irq program beforeinserting the next board. This
is to prevent conflict between two boards with same default hardware
settings.

The Industio Cl-134 Series has the following default (factory) settings,
1/0 address: 0x180 (1st port), 0x188 (2nd port), 0x190 (Port 3), 0x198
(Port 4)

IRQ: 10

INT Vector: 0x1CO

Configuration Access Port (CAP): 0x180
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Hardware Installation

4. Power on the PC and enter into DOS system.

5. Runtheutility “lo-irg.exe” contained in the diiver diskette to set up I/O address,
IRQ and INT vector of the board. Please refer to the next section, “ 10-IRQ Utility
and Hardware Configuration” for more details. Or follow the online help to
configure the Industio CI-134 Series board.

After completing the hardware configuration, the board is ready for use under
operating systems, such as Windows NT, 95/98, 3.x, DOS, etc.

IO-IRQ Utility and Hardware Configuration

Notethat the CAPaddress, e.g. 0x180, isidentical tothefirst port's|/O addressexcept
in one case that the JP1 jumper isinstalled before powering on the PC. In this case, the
CAP addresswill beforced toOxA 700. The CAP address must be typed correctly. With
the correct CAP address, the utility can find the configuration stored in the on-board
EEPROM and display it on the configuration panel. The CAP address is the only
channel viawhich the configuration utility 10-irg.exe can access the board.

1. Runtheutility “lo-irg.exe” contained in the driver diskette to set up 1/0O address,
IRQand INT vector of theboard. Select “ Smartio/lndustio | SA Family” and press
ENTER in the following dialog box.

18:18:87
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2. Enter the CAP addressof the Industio Cl-134 Series board to be configured in the
following dialog box and pressEnter.

L[ 4%) Usrad 1o 18:11:23

3. Inthe configuration dialog box, configure the following parameters as necessary.

LU is] Uerad 5 15:15:27

Cl- 134 =meries

F3+ Select 05 compatibrilito FiA% Save & Exit
EscH Exits uithoot: saving.

PaDn”Pglp
]
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Hardware Installation

Thefollowingsarefieldsfor configuration.

Port Index

1/0 address

IRQ

Speed

Indicate the port index for each port.

Enter the base I/O address for each port, either sequentially or
not. Avoid to conflicting with any other devices.

Enter the IRQ, 2, 3, 4, 5, 7, 10, 11, 12 or 15, for each port,
independently or not.

Thisfield specifiesthe use of normal or high speed capability.
Normal speed ranges from 50 bps to 115.2 Kbps. High speed
ranges from 50 bps to 921.6 Kbps. Industio CI-134 Series
supported both normal and high speed spectra.

L0 [ IdE)] Waw ) 15:15:53

CI518) senices

F35 Eelect 0% compatibility FiH= Save & Exit
Escs Exit: without” saving,

PeDn/Pellp
.

Note that, currently, port that uses MOXA Windows NT and
95/98 driver will run at the displayed speed. To be clear, when
Industio Cl-134 Series board is configured as High Speed
Spectrum, any port driven by the Moxa-provided Windows NT
and 95/98 driver will display the exact working speed. For

Industio CI134 Series User' s Manual 2-7



example, the displayed speed 38.4 Kbps is equal to the working
speed 38.4 Kbps.

However, if the port is driven by NON Moxa-provided driver,
such as standard serial driver, or Moxa drivers other than
WindowsNT and 95/98, such asDOS and Windows 3.x, the real
working speed is equal to 8 times of the displayed speed. For
example, aport, if set to Norma Speed Spectrum with 38.4 Kbps,
will work at 38.4 Kbpsfor sure; whileaport, if set to High Speed
Spectrum with displayed speed 38.4 Kbps, will actually work at
307.2 Kbps (38.4 Kbpsx 8).

The Dllowing is the 8 times speed mapping list for quick
reference purpose, particularly for DOS and Windows 3.x

driver.

Normal Speed Spectrum High Speed Spectrum
50 (bps) 400 (bps)
75 600
110 880
1345 1076
150 1200
300 2400
600 4800
1200 9600
1800 14.4K
2400 19.2K
4800 38.4K
7200 57.6K
9600 76.8K
19.2K 153.6K
38.4K 307.2K
57.6K 460.8K
115.2K 921.6K

INT Vector Enter theinterrupt vector 1/O addressfor al ports. I/0 addressfor
interrupt vector isfrom 00000H to OFFFFH. Interrupt vector isone
byte of 1/O address, in which each bit is used to indicate the
occurrence of interrupt for corresponding port.

There aretwo modesfor the Industio Cl-134 Series driver. Oneis
using interrupt vector, the other is not. To use interrupt vector,
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Hardware Installation

type in the hardware interrupt vector 1/0 address. If not using
interrupt vector, type 0 or leave blank as the interrupt vector.
Driver employing interrupt vector scheme is supposed to have
better performance than employing polling scheme.

4. PressF10to save the configuration and exit the utility.

Industio CI134 Series User' s Manual 2-9
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Software Installation

In this chapter, the software driver installation, configuration and driver
update/removal procedures are described for various operating systems, including
Windows NT, Windows 95/98, DOS and Windows 3.x. Before proceeding with the
softwareinstallation, complete the hardware installation, detailed in previous chapter,
“Hardware Ingtalation”.

If itisnecessary for you to develop your own applications, please also refer to the next
chapter, “ Serial Programming Tools”, for programming issues.

Windows NT

Windows NT supports up to 256 seria ports, from COM1 to COM256. To fully
integrate the advanced features of Windows NT, multi-process and multi-thread, pure
32-bit Windows NT device drivers are developed for the Industio Cl-134 Series
multiport boards. The driver conformsto Win32 COMM API standard.

e To instal the driver for the first time, please go directly to the next section,
“Installing Driver”.

e Ifyouaready haveinstalled thedriver and want to re-configure the board and port,
add more boards or delete boards, please refer to the section “ Configuring Board
and Port”.

e To update or remove the driver, please go to the section, “ Updating Driver” or
“Removing Driver”.

Industio CF134 Series User' s Manual 3-1



Installing Driver

Following isthe procedure for installing the Industio Cl-134 Seriesdriver for the first
time under WindowsNT 4.0.

Make sure the board has already been plugged in the system slot if you
are doing quick installation.

1. Pleaselogin NT asAdministrator.

2. Openthe[Control Pandl], click on the [Network] icon and select the [Adapters]
tab.

3. Click on the Add] button, then the [Have Disk...] button in “ Select Network
Adapter”.

4. Specify the exact path of the driver diskette, A\\WINDOWSNT. Then click [OK].

Metwork 2| x|
Identificationl Servicesl Protocols  Adapters I Bindingsl
[
Metwork Adapters: [T

[EB 1] Novell NE2

Click the Metwork Adapter that matches your hardware, and then
click OK. If you have an installation disk For this component, click
Have Disk.

Metwork Adapter:

B8 3Com 30509 154 16-bit Ethermet Adapter ﬂ
B8 3Com Ethedink 1| Adapter (alzo 11716 and 11116 TP)

B8 aCom Etherlink 11l 154/PCMC1A Adapter

B8 3Cam EtherLink 11l PCI Bus-Mazter Adapter (30590

Add...
— — | |EE3Com Etherlink16/EtherLink16 TP Adapter
. B 9 e C ok CHemel inle DEL AN A ANDACE T Ad-rbar (2FEOR) j
Item Maotes:
Movell ME2000 &d Have Disk. .. |
Bl Insert Disk <]
Inzert disk with software provided by the software or oK,
\ﬁ hardware manufacturer. |f the files can be found at a -
different location, for example on another drive type a Eaniedl |
new path to the files below.
[ MDD S N T
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Software Installation

5. Sdect “MOXA Smartio/Indugio Family multiport board’ in the “ Sdect OEM
Option” dialogbox, andthenclick [ OK] to enter the“*M OXA Configuration Pand”
dialog box to start the installation.

Select OEM Option [ ]

Chooze a zoftware supparted by thiz hardware manufacturer's disk.

ak. I Cancel | Help |
sk Moxa Configuration Panel E |

Board Type 0 address | INT wectar | IR | Buz | Dev | COM Mumber

Add EEMEVE | Property |
ok I Cancel | Help |

6. Inthe“MOXA Configuration Pand” dialog box, click [Add] to enter “Property”
dialog box toadd thelndustio Cl-134 Seriesboard. Select the” CI-134 Series” inthe
“Board Type” field. If necessary, type the desired interrupt vector address, in the
“INT Vector” field. Select the desired interrupt number in the“ Interrupt No.” field.
Typethedesired base I/0 address, in the “ Base |/O Port Address” field. All the
settings should match settingsthat are physically set ontheboard and conflict with

no other devices.
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Property

Bl i [o1134 Series

M INT Yector 1co

Irterrugt Mo 10 -
Baze 12 Port Address 180

Faort | COtd Mo, | Bx FIFO Trig. | Tx FIFO Size

Port Setting |

(914 Cancel |

Y oumay godirectly tothestep 8 if you need not change any setting.

7. Inthe*Property” dialog box, select the desired port in the port list and click [Port
Setting] to enter the individual “Port #' setting dialog box to change the port
number mappings or FIFO settings.

Eort Number [EEE—]

v Auto Enumerating SOl Rumber

Ex FIFO Trigger |1 4 - I

V¥ Setthe change to all ports

Tx FIFO Size 16 -

IV Setthe change to all ports

(o] Cancel |
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Port Number

You have to set up al the ports of the board with the desired “COM
number”, which should not conflict with other COM number in use. In this
“Individual Port Setting” dialog box, you may have two ways to map the
physical ports to COM numbers depending on the check box “Auto
Enumerating COM Number”.

If “Auto Enumerating COM Number” is checked and specify the COM

number of thefirst port, subsequent ports are mapped to continuous COM
numbers. For instance, if first port is mapped to COM 3, then second port is
mapped to COM4 sequentially.

If “Auto Enumerating COM Number” is not checked, specify the COM
number for individual port. For instance, the second port can be out of
sequence, say COM 10, whilethe first port is mapped to COM 3.

Rx FIFO Trigger

Rx FIFO triggerlevels, at 1, 4, 8 or 14 bytes, are available, and the default
valueis 14 bytes.

Tx FIFO Size

Tx FIFO sizesfrom 1 to 16 bytes are available, and the default value is 16
bytes.

8. Click [OK] in the “Port #' and the “ Property” dialog boxes to go back to the
“MOXA Configuration Pand” dialog box.

If you need to install more than one board, click [Add] and repeat
steps 6 to 8 to configure another board. Up to four Industio CI-134
Series boards can beinstalled in asystem.

Click [OK] to finish the configuration.
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4 Moxa Configuration Panel E2

Board Type D address | INT vector | IRQ | Bus | Dev | COM Mumber

COM3 - COME

'Cl-134 Series

Remove | Property |
Ok | Cancel |

9. When configuration is done, click on [Closd button in the “ Network Settings’
dialog box.

10. Restart WindowsNT system. Thelatest configurationwill not take effect unlessthe

system restarts.

r'ou must shut down and restart your computer before the new
zettings will take effect.

Do you want to restart your computer now?

1 |

Thelatest configuration will not take effect unless the system restarts.

11. Oncethe systemrestarts, you may check theevent logissued by the MOXA driver
to seeif the ports of the board are initialized successfully.

® Enter the [Adminigtrative] group, click on the [Event Viewer] icon and
select [System Event Log] to check amessage similar to “MOXA CI-134,
with first serial port COM 3, hasbeen enabled” for each configured board.

® |f an error message similar to“ Cannot find any configured MOXA Cl-134
board!” appears, refer to the “ Troubleshooting” chapter for solutions.
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Once the board and the driver are installed and the driver restarts
successfully, you can start to develop applications withthe PComm
library (See" Serial Programming Tools’ chapter) or the Microsoft Win32
APl. You can dso execute any ready-made applications, such as
PComm utility Termina emulator (See “Serid Programming Tools’
chapter) or HyperTerminal to transmit/receive data, as well as Remote
Access Service to provide dial-up networking capabilities.

Configuring Board and Port

If you aready haveinstalled thedriver and want to re-configure the ports, pleasefollow
this procedure.

1. Inthe[Control Pandl], click onthe[Network] icon and select the[ Adapterd tab.
2. Sdlect “MOXA Smartio/lndustio Family Adapter” in “ Network Adapters”.

Hetwork EHE

Identificationl Sewicesl Protocol:  Adapters I Bindingsl

Metwork Adapters:
BB 1] M5 Loopback Adapter

A, Smartiodlndustio Family Adapter

Add.. Bemave Properties. .. Update

Item Mates:
MO¥A Smartiolndustio Family Adapter

Ok I Cancel
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3. Click onthe[Property] button to open the “MOXA Configuration Pand” dialog
box. Please see steps 6-10 in the previous section, “Installing Driver”, for more
details.

&4 Moxa Configuration Panel

Bioard Type 102 address | INT vectar | IRGQ | Bus | Dew | COM Mumber

(01139 Series - - COM3I - COME

Remove | Property |
[8]24 | Cancel |

In this configuration panel, you may:

Click [ Property] to enter “ Property” dialog box to configure the selected board
with the correct “COM Number”, “INT Vector”, “Interrupt No” and “ Base 1/0
Port Address’. Please see steps 6 to 8in the previous section, “ Installing
Driver”, for more details, except that the “ Board Type” field isnot supposed to
be changed.

Click [Add] to add one more board that is not yet configured in the system.
Please see steps 6 to 8in the previous section, “Instaling Driver”, for more
details.

Click [Remove] to remove the board currently selected from the configured
board list.

Click [OK] to confirm the configuration changes you made.

Click [Cancel] to leave the dialog with the configuration unchanged.
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Updating Driver

To update the driver for the Industio O-134Saiesboard, ssmply remove the driver, as
describedinthenext section, andreinstall it asdetailedin section, “ Installing Driver”.

Removing Driver
Toremovethedriver for the Industio O-134Saies board,

1. Openthe[Control Pandl], click on the [Network] icon, and select the [Adapters]
tab.

2. Sdect“MOXA Smartio/lndugtio Family Adapter” in the adapter list, then click on
the [Remove] button and the [OK] button to remove the driver.

3. Restart the system to activate the new configuration.

Industio CF134 Series User' s Manual 3-9



Windows 95/98

Windows 95/98 supports up to 128 serid ports, from COM1 to COM128. To fully
integrate the advanced features of Windows 95/98, multi -process and multi-<thread,
pure 32-bit Windows 95/98 virtua device port drivers (VxD) compliant with
communication drivers (VCOMM) are developed for the Industio GH134Saies and other
MOXA multiport boards. The drivers conform to the Win32 COMM API standard.

e Toingal the driver for the first time driver, please go directly to the section
“Ingtdling Driver”.

e |f you already haveinstalled the driver and want to re-configure the board and
port, add more boards or del ete boards, pleaserefer to the section “ Configuring
Board and Port” .

e Toupgradeorremovedriver, please go to the sections, “ Updating Driver” and
“Removing Driver”.

Installing Driver

Up to 4 Industio CI-134 Series boards can be installed together as long as the 1/0O

addresses and IRQ number resources are sufficient and availablein asystem.

Thefollowing is the procedure for installing Industio Cl-134 Series for the firgt time

under Windows 95/98:

1. Run Setup95.exe inthedriver diskette.

2. Clickon[Next>] buttoninthe*Welcome...” message dialog box. Andthenclick on

[Next>] button in the“ Ready ...” message dialog.

3. Click on [Finish] button in the “Complete ...” message dialog to enter the
configuration panel.

4. The“MOXA Configuration Pand” dialog will pop up for you to configure the

board and ports.

44 Moxa Configuration Panel

Board Type

3-10 Industio CI-134 Serie
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Software Installation

5. Inthe“MOXA Configuration Pand” dialog box, click [Add] to enter “Property’
dia og box to add thelndustio Cl-134 Seriesboard. Select the” CI-134 Series” inthe
“Board Type” field. If necessary, type the desired interrupt vector address, in the
“INT Vector” field. Select the desired interrupt number in the “ Interrupt No.” field.
Type the desired base |1/0 address, in the “ Base |/O Port Address” field. All the
settings should match settingsthat are physically set onthe board and conflict with

no other devices.

Board Type

¥ IMT wectar 1ca

Interrupt Mo, 10 -
Baze V2 Port Address 180

Fx FIFO Trig. | T= FIFD Size

16

1
2
3 oS 14 16
4 COMME 14 16
Port Setting |
(8] I Cance| |
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Godirectly tothe step 7 if you need not change any setting.

6. Inthe“Property’ dialog box, select the desired port in the port list and click
[Port Setting] to enter theindividual “Port # setting dialog box to change
the port number mappings or FIFO settings.

[+ &uto Enumerating COM Mumber

R FIFO Trigoer 14 -

[+ Set the change to all ports

Tx FIFD Size 16 p

[+ Set the change to all ports

QK I Cancel |

® Port Number

You have to set up all the ports of the board with the desired “COM
number”, which should not conflict with other COM number in use. In this
“Individual Port Setting” dialog box, you may have two ways to map the
physical ports to COM numbers depending on the check box “Auto
Enumerating COM Number”.

If “Auto Enumerating COM Number” is checked and specify the COM
number of thefirst port, subsequent ports are mapped to continuous COM
numbers. For instance, if first port is mapped to COM 3, then second port is
mapped to COM4 sequentially.

If “Auto Enumerating COM Number” is not checked, specify the COM

number for individual port. For instance, the second port can be out of
sequence, say COM 10, while thefirst port is mapped to COM3.
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® Rx FIFO Trigger

Rx FIFO trigger levels, at 1, 4, 8 or 14 bytes, are available, and the default
valueis 14 bytes.

e Tx FIFO Size

Tx FIFO sizesfrom 1 to 16 bytes are available, and the default value is 16
bytes.

7. Click [OK] in the “Port #” and the “ Property” dialog boxes to go back to the
“MOXA Configuration Pandl” dialog box.

If youneedtoinstall morethan oneboard, click [ Add] and repeat steps
5 t0 7 to configure another board. Up to four Industio Cl-134 Series
boards can beinstalled in a system.

Click [OK] to finish the configuration.

Board Type 1D address | INT vector | IRQ | Bus | Dev | COM Mumber

iCl-134 Series —— - COM3 - COME

Remove | Property |
o | Cance| |

8. Restart Windows 95/98 system.

Metwork Settings Change

“rou must shut down and restart your computer before the new
zettings will take effect.

[ro vou wank to restart pour computer now?
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The latest configuration will not take effect unlessthe system restarts.

9. Whensystemrestarts, al the error conditions of the board will be popped up onto
the screen if any. Otherwise, everything should befine.

If error message like “ Cl-134 Series (CAP=0x0180, port 1=COM3): Board is not
found” appears, refer to chapter, “ Troubleshooting”, for solutions.

Once the board and the driver are installed and the driver restarts
successfully, you can start to develop applicationswiththePComm
library (See “Serid Programming Tools’ chapter) or the Microsoft
Win32 APIL. Y ou can a so execute any ready-made applications, such
asP Comm utility Termina emulator (See* Seria Programming Tools’
chapter) or HyperTermina to transmit/receive data, as well as Remote
Access Service to provide dial-up networking capabilities.

Configuring Board and Port

If you already have installed the driver and want to re-configure the Industio Cl-134
Series board and ports, add more boards or delete boards under Windows 95/98, the
following is the procedure for you.

1. Click onthe Taskbar [Start] button, then select [Programs] menu, then [MOXA
Utilities] menu and then [MOXA Configuration Pane] icon.

2. The configuration panel will be popped up. Please see steps 47 in the previous
Section “ Installing Driver” for more details.

=4 Moxa Configuration Panel

Bioard Type
L1134 Series

2 address | IMT vectar | IRQ | Bus | Dev | COM Mumber

150 1C0 10 - OhZ - CORS

Bemave | Property |
(=121 Cance]
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In this configuration panel, you may:

Click [ Property] to enter “ Property” dialog box to configure the sel ected board
with the correct “COM Number”, “INT Vector”, “Interrupt No” and “ Base 1/0
Port Address’. Please see steps 5 to 7in the previous section, “Installing

Driver”, for more details, except that the“ Board Type” field isnot supposed to
be changed.

Click [Add] to add one more board that is not yet configured in the system.

Please see steps 5 to 7in the previous section, “ Installing Driver”, for more
details.

Click [Remove] to remove the board currently selected from the configured

board list.

Click [OK] to confirm the configuration changes you made.

Click [Cancel] to leave the dialog with the configuration unchanged.

Updating Driver

Open[Control Panel] icon, and then [System] icon, and then select [ Device Manager |
tab. Then select and open the “MOXA Smartio/lndustio Family” option and then
select the “Cl-134 Series”. Click on [Properties] button and then select Device
Driver] tab and then click on [Update Driver] button.

System Properties HE C1-134 Series Properties HE
General  Device Manager | Harduware Proh\esl Performance' Generall Ports Corfiguration  Driver IHesourcesI

& Viigw devices by twpe " Vigw devices by connection \> CI-134 Series

Computer

B Disk diives

@ Display adapters Provider: Not available

2 Floppy disk controllers

-5 Hard disk contrallers Date: Mot available

@ Keyboard

- Maritor “Wersion Not available

7y Mouse

EI-@ MDA Smartiodndustio Family

! L1134 Series Mo driver files are required or have been lnaded for this device

H}J Metwark adapters

L Pots [COM &LPT)

-- System devices

e e e DiverFieDetsis | [ TpmDier 1
Cancel oK Cancel
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Removing Driver

Open [Control Panel] icon, and then [Add/Remove Programs] icon, and then select
[Install/Uninstall] tab. Then select and open the “MOXA Smartio/lndustio Driver”
option and then enter [ OK] to remove thedriver.

Add/Remove Programs Properties HE
Inztall/Uninstal |Windows Setupl Startup Digk I

g Tainztall a new program from a floppy disk or CD-ROM
_

drive, click [nstall
Inztall...

@ The following zoftware can be automaticall removed by

Wwindows. Taremove a pragram or to modify its installed
components. select it from the list and click
Add/Remave.

iy
PComm Lite Yer 2.1

Add/Remove... |

0k | Cancel | Apply I

MO>A SmartiofIndustio Driver ] |

Do yous really want bo remove b 04 Smartiod ndustio Criver 7
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DOS

MOXA DOSAPI -232 isasoftware package that assists usersto devel op and/or debug
programs for serial communications. This section will show you how to install the
package, how to setup up the driver, and how to load or unload driver.

For details of the seria programming (API-232 Library) and utilities, please refer to the
next chapter, “ Serial Programming Tools’.

Installing Driver
Runtheinstallation program, DOSINST .EXE, inthe DOS/Windows. 3.x driver diskette.

Specify the target API-232 directory (e.g. C:\MOXA) where software driver will be
copied. PressF2 to start theinstallation.

oI A S PAT ST PASTEE NN NPI="37

= Instal llation =

—feterete T

I FiH Help FZ= Btart: mmstallation
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After installation is complete, you will be prompted to proceed running setup program.
It is strongly recommended to do so.

N Pl EAT ST SATT TN APIS23ZASHH

Driver Setup

Thefollowing are steps for setting up the Industio Cl-134 Series driver. Notethat it is
not intended to illustrate all the convenient functions of the setup programs when
configuring theboards. Pleaserefer tothe F1 on-line hel p instructions as running setup
program.

1. Run the setup program, BIN\SETUPEXE, in the API-232 directory. Select
“Smartio/lndugtio I SA Family’ inthe“ Driver Selection” diaog box.
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P ey

FlDriver Selectbion

Fomter Serction T

PagDn-Enter: Next: FZ:i Overalll Bettings
Fa- Diagnostics Escs Exit

2. PressEnter topop upthe SETUPdialog box. In the SETUP dialog box, PressF8 to
specify the CAP Addressand press ENTER and then type Y (YES) to load the
configuration of the board to be setup.

P L T NPIEZ37

smoarbiaoAlndoasbao. INAT Hoama iy’

AP Addnress

Fi Help Fz: Overalll Settings: F3+ Addl port FAH Delete port
F5& Group edits Fo= INIy vector FBH Loadlconfig, FiHH Savel Esos Abort
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3. Now the configuration of the desired Industio CI-134 Series board will be shown
along with other default settings, such as port number, buffer size, etc.

Up to now you have completed the setup for Industio CI-134 Series
board. Y ou may skip thisstep and go directly tothenextstep 5 if you
need not change any setting or configure any board.

AT API=Z37

smartioAlndostio. IISAT Hoamall'y,

FiH Help FZ+ OveralllBettings. F3dH Add| port FAH Delete) port
F5+ Group)edits F6H INTy vector. FBE Load!config, FiBAE Save EzscH Abort
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Y ou may now enter/modify each port’ s configuration. These displayed valuesare
the port initial values as driver isloaded.

Legend: Some noticeablefieldsand functions are explained bel ow.

Port number:

TxD buf size:
RxD buf size:

F5: Group edit:

This is actually the port ID of each port. The application
software will refer to the port by its port number (I1D).
Duplicated port number isnot allowed. That is, each MOXA
serial port is referred to as port number in terms of serial
programming.

Y ou may map the port number range to the one you prefer
between 0 and 255 as long as no port number overlapping
condition or port number undefined condition occurs.
Generally, you should take the convenience of programming
into considerati on when specifying the port numbers for the
board.

Thetransmit (output) buffer allocated inthe systemfor each
port.

The receive (input) buffer alocated in the system for each
port.

This is a convenient function that helps you edit the

configuration of several ports at one time as a group.

e O S NPI1EZ37

smarbioAlndosbiao. IIEA Fomallly”,

Group EdbGt =

Elﬁ

FiE Ha1D FAD DI oteport
F5H Grouple Enter: Edit/select)  Taht Suitch HE Bave | EscrAbort

Fins Update Escs Abort:
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F6: INT vector:  Thisisto setinterrupt vector for each port. Y ou can set this
featureto” Yes” (default) and gain best performancefor the
board.

s AL S API=2d72

smoarbioZdlndustioe IsAT Hoamally.

IRG Vecbor Conthiaiguarabion

E=c+ Abort: F3r Toggle onestwo) interrupt” vector FiA% Save

4. Tosetupmoreboards, pleasefollow the sameinstructions2 to 3 described above.

5. PressF10to savethelatest configuration and exit the SETUP program.
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Loading Driver

Having completed the setup, you can load the driver, "BIN\SER-DRV.EXE" , at the
DOSprompt. The driver will detect thelndustio Cl-134 Series board automaticaly. If the
board(s) is(are) detected, amessage similar to below will show:

API-232 Version 3.5

Universal 2/4/8 seria ports Communication Driver
Setup driver ...

Device driver setup O.K.

It means the Industio CI-134 Series driver isinstalled properly. At this point, you are
ready to execute application that supports API-232 functions, or start developing
applications using APl 232 library.

If something went wrong, for instance, the board doe s not match the configuration or
the board is missing, the screen will show a message like:

API-232 Version 3.5

Universal 2/4/8 seria ports Communication Driver
Setup driver ...

None serial port found!!

It means the Industio Cl-134 Series driver is not installed properly. Please refer to
chapter, “ Troubleshooting” , for possible reasons and sol utions.

Unloading Driver

Tounload (rel ease) the Industio Cl-134 Seriesdriver from memory, type” SER-DRV/Q" at
the DOS prompt.
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Windows 3.x

Inthischapter, driver installation, configuration and removing procedure is described.
Utility, TTY, is explained in chapter, “ Serial Programming Tools’, which is good for
terminal emulation. Related issues such as driver removal, baud rate settings,
programming and existing applications are al so stated.

Installing Driver

1. Run WININST EXE in the DOS/Windows 3.x driver diskette, click [OK] in the
“Driver Installation” dialog box to install the driver.

= Driver Installation hd

C104/CI1-104J/C114HI/CI-134 or other 4 port sernes

C:AMX |

"W’orking Directory

| 0K I | Cancel I | Help I

2. Wheninstallation completed the program group“ MOXA Standard COMM Driver”
and“ Board Configuration” dialog boxesappear. If thedefault settingsarewhat you
desired, click [Save] to save the configuration and exit.

— (A andard CO [} ; || -
EELH
CLLITS @
S g_'! E
Configuration Driver Ty README. TXT
Hemowval
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= Board Configuration
Port No. 1/0 Baze Address IRQ Comm Mo.
1 0x180 10 COM3
2 0x188 10 COM4
3 0x190 10 COMS
4 0x198 10 COMG
[~ Modify
lad i
| - HEES
Address[HEX]: |:|
+ +*

If youneedto modify thesettings, click [M odify] and typeint hedesired I/O address
inthe“ Address’ field, select the desired IRQ and COM number. Then click [OK]

and [Save] to save the new configuration and exit.

= Board Configuration
Port No. 170 Base Address IRQ
1 0x180 10
2 0x188 10
3 0x190 10
4 0x198 10
[ Modify
5 +
7
Address[HEX): 10
essten; o | |18
12

3. When configuration completed, you have to quit and restart Windows so that the

changes you made will take effect.
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Configuring Driver

= Board Setup

You have to quit and reztant Windows so that
the changes you made will take effect.

I | Don't restart now I

The configuration program, Configurationin the “MOXA Standard COMM Driver”

program group, has the easiest way to configure the 4 ports of Industio Cl-134. Either
from COM1 to COM4, from COM2 to COM5, from COM3 to COM®6, from COM4 to
COM7, from COM5 to COM8 or from COM6 to COM9, depending on user's need.
Normally COM1is used by mouse and to fully use the 4 MOXA ports, thus COM3 to
COMG6 isrecommended. In this case, the original COM1 and COM 2 on PC will be still

available.

= Board Configuration

Address(HEX): |:| =

Port Ho. 1/0 Base Address IRQ Comm Mo.
1 0180 10 COM3
2 0x188 10 COM4
3 0x190 10 COMS
4 0x198 10 COME
™ Modify
i lad
(= EES

For example, if 4 ports are configured and starting from COM 3, then the mapping of
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seria port numberswill be as depicted.

Dueto the limitations of Windows 3.x operating system itself, only up to 9 COM ports
aresupported, i.e.,, COM1to COM9. Hence, Industio Cl-134 with 4 ports or other 4 port
non-intelligent boards, maximum 6 ports is supported if the existing standard COM
ports (COM1 and COM?2) areincluded.

Removing Driver

The program, Driver Removal , inthe* MOXA Standard COMM Driver” program group
is provided to remove the installed driver from the Windows.

= Driver Bemoval

The driver and zettings will be removed
from the Windows syztem.

Are you zure to remove ?

Baud Rate Settings

For those Industio CI-134 boards configured as High Speed Spectrum, the real
working speed isequal to 8 timesof the displayed speed. For example, aport, if set to
Normal Speed Spectrum with 38.4 Kbps, will work at 38.4 Kbpsfor sure; whileaport, if
set to High Speed Spectrum with shown speed 38.4 Kbps, will actualy work at 307.2
Kbps(38.4Kbpsx 8). ThisisapplicabletoMoxa-provided utility, such as CONFIG and
TTY, existing applications and programming, which are described in later chapter.
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Serial Programming Tools

Moxa supports easy but powerful serial programming library and communication
troubleshooting utilities under Windows NT, Windows 95/98, DOS and Windows 3.X.
Youwill savealot of developing timewith the MOXA Seria Programming Tools.

The following sections will details the installation, the library and the utilities for
various platforms.

Windows NT and Windows 95/98

PComm, the professional serial comm tool for PC, is a software package under
Windows NT and Windows 95/98, which consists of powerful serial communication
library for easy programming in most popular languages, useful utilities such as
diagnostic, monitor and termina emulator, illustrative example programs and
comprehensive on-line documents.

The serid communication library is useful for developing a system for data
communication, remote access, data acquisition or industrial control in the Windows
NT and Windows 95/98 environment, which offers an easier solution compared with
the more complex Windows Win32 COMM API.

PComm Installation

Toinstal P C o mm, run\Setup.exe from the diskette. Note that theP C o m m diagnostic
and monitor utilities are for MOXA boards only. MOXA Windows NT or Windows
95/98 device drivers, as well as MOXA boards are required. The drivers are installed
separately and detailed in the * Software Installation” chapter.
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PComm Programming Library

The serial communication library helps you to develop programs for seria
communications for any COM port complying with Microsoft Win32 API. It facilitates
the implementation of multi-process and multi-thread serial communication programs
and hence greatly reduces developing time.

For acompletelibrary function description and sampleprograms for Visua C++, Visua

Basic and Delphi, please check the help file and the sample programsinthe P Comm
directory.

Utilities
Following are short descriptions of each utility. For details, please see the on-line help

on the diskette.

Diagnostic (for MOXA boards only)

A convenient diagnostic program that providesinternal and external testing, such as
IRQ, TXD/RxD, UART, CTSRTS, DTR/DSR, DTR/DCD tegting, €tc., for the MOXA
boards and portsto verify correct operations of both the software and hardware.

File Diagnose Help
= | = Q&
[ To be tested [ Test Report
Cl-134 5 COM2- Driver Version:5 1
] ‘Hu:wﬁ”ue;éu i indors 4 0(Build: 1111) =
0K .
Internal Loopback Tes
[Ts Bx] [VART]
oMz (Pl ) 0K OF
COM4 (P2 ) 0K OE
COMS (P32 ) QK QF
COME (P4 ) QK 0’4
IRQ Test
IEQ 10 QK

Fortd — PortB [Tx/R=] [RTS/CTS] [DTR/DSR] [DTR/T
COM3 - COMS 0K oK — —
COM4 - COME 0K oK — —

o f (Test Tine : 03/10-99 14:28:41)——— _|j
| | »
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Serial Programming Tools

Monitor (for MOXA boards under Windows NT Only)

A useful port status monitoring program that alows you to watch the selected MOXA
COM ports  data transmitting/receiving throughput and communication line status
which are updated and displayed on the screen at timeintervals. Y ou can also click on
one of the specific displayed port in order to visualize the current communication
parameters and status of that port.

.Jl PComm Monitor & ]

Port Count/Tx  CF3/Tx Count/Rx  CP3/Ex RT3 CT3 DTR D3R DCD
126976 1024 125264 1010 2 @ @ @ =

126976 1024 126976 1024 2 @ @ @

125952 1015 126760 1022 o @@ @& O

125952 1015 126300 1018 o @@ @& O

125952 1015 126032 1016 o @@ @& O

125000 1032 125528 1014 0 @ @& O

126976 125645 [ ] [ ]

126976 125440 o @ @& O

0 ] 0 i @ © @ @

e 9

i Twlbptes/s]— [ Tw Histary 8 : :

rlllllnll\ Flllnlllllnll\lﬂ IIrlll\ll

fHAE 2 0 @

Hi @ @ @
@ @ @ |

—Fix [bytes1s]— R Histar ® o o
[~ |

| Pork Marne COmM3 | | Port Statug Open |

Communication Parameter H Flowe Control 4 ErmEETE I A
eraud Rate (bps) 38@ IVFHTS Flow Contral o | pepeed nime:Of:de:
Data Bits 8| [ CTS Flow Control (ul]
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Terminal Emulator

The Terminal Emulator features multi-windows and supports terminal types of VT100
and ANSI. You cantransfer datainteractively, send pattern periodically or transfer file
using ASClI, XMODEM, Y MODEM, ZMODEM and KERMIT protocols.

g3 PComm Terminal - COM44,38400,None.8.1.Dumb Terminal
File Edit PortManager Port ‘Window Help

€ BlA| B>l 5

B~ COM43.9600.None 8,1 ANSI

xenix386!login: root
Password:
=

EET

Welcome to SC0 KENIX System WV

v

# COM44,38400 None_8.1.Dumb Terminal =

|= 012345678%abodefghij0lE345678%abodefghij0l12345678%abodefghi 0123 &

012345670 9akcde fghi 0123456789 abode fyhii 0123456780 ab cda £ghi 0123
: 0123456759abode fahii0123456789abode fahii 1123456789 aboda fghi 0123
TERM = (ansi [G75 l0123456785abhode fahii0l23456785abodefahiiil23456789abede fahii0lzs
¢ 1e 012345678%abode fghii0123456789abode fghii 1123456789 aboda fghi 0123

[You have mai. [57a

-prafile 1 012345672%abede fghij0l2345678%abode fghij 012345678 %abede fghi 0123

foin ] 0173456789ahcde fyhij0lZ3456789abodefghij01Z3456785%abcde fahi jO1ZS
[poot | 01734567809abeode fyhij0lZ34E6789abodafghij0123456785abede fahijO123

i 0173456789ahcde fyhij0lZ3456789abodefghij01Z3456785%abcde fahi jO1ZS
01734567809abeode fyhij0lZ34E6789abodafghij0123456785abede fahijO123

_Ll_l 01z3456789ahcde fyhij0lZz 3456789 abodefghii0123456785abcde fohiJO1Z3
State:OPEN EE 017345678 9abodefahij0lZ3456789abodefyhij012345678%ahedefghijoles

01z2345675%abode fghij0lZ345678%abodefghij0lzs45678%abedefghij0lzs
(017345678%ahode fghij0lZ2248678%ahodefghij01E3456788abode fghi JO1ES
01z2345675%abode fghij0lZ3456783abodet

4
StaleDPEN [0 |00 0T 00|

4-4 Industio CF134 Series User s Manual



Serial Programming Tools

DOS

Installing API1-232

AP1-232 Library is the professiona seria programming tool for DOS. It is installed
automatically alongwiththeMOXA DOSdrivers. Theinstallationisdetailed in Chapter
"Software Installation”.

DOS API-232 Library

DOSAPI-232library supports languages like Microsoft C, Turbo C, Macro Assembly,
QuickBasic, Turbo Pascal, Clipper, etc. Sample programs for each supported language
areincluded, and placed in the sub-directory, .\EXAMPLE\language ,of the API-232
directory.

Inaddition, for DOS C language only, there are also Modem Control and File Transfer
library available, supporting Hayes compatible modem control as well as ASCII,
KERMIT, XMODEM, YMODEM and ZMODEM filetransfer protocol functions.

For complete API -232 function description, please seefileAPI-232.TXT inthe API-232
directory for more details.

Utilities

Therearetwo utilities available for DOS: Data Scope and Diagnose, which are detailed
below.

Data Scope

The Data Scope, BIN\SCOPE.EXE, is a suite of utility programs that can help users
with system troubl eshooting and serial communication debugging.
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MAIN MENU

I ) | =)

||

There arethree major functionsin Data Scope utility:

1. TheData Scope utility offerstransparent monitoring of serial communication lines
and allows data to be streamed to disk storage for later analysis.

2. TheTTY terminal emulation utility allows user to view the signal status and
transfer datainteractively or filesusing ASCIl, XMODEM, YMODEM, ZMODEM
and KERMIT protocols.

3. TheDiagnostic test utility provides port connection test with two MOXA ports
connected viaa properly wired cable.

Please see online helpas running BIN\SCOPE.EXE for more usage and capability
information.
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Diagnose

The Diagnose, BIN\DIAGNOSE.EXE, is a utility that can help users to diagnose the
hardware condition of each port of the sel ected board. Seeondine help for more details.

DiEorgno s e

Test Contbent=

Corrents Settinges

Fii Help F3+ Btart” Diagnoze EscH Exit’
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Windows 3.x

Windows COMM API Library (Winl16)

Utility

MOXA Windows-compatible COMM Driver supports Microsoft Windows COMM
API such as OpenComm(), ReadComm(), WriteComm(), etc. It supports any language
conforming to the Windows COMM API like Microsoft C, Borland C, Visual C, Visual
Basic, Delphi, etc. Sample programs for only Microsoft C, Borland C and Visual Basic
are supported. For other languages sample programs, please refer to the
|anguage-provided communication example programs.

Theutility, TTY, inthe* MOXA Standard COMM Driver” program groupisintendedto
help users monitor and debug serial communications status under Windows 3.x, which
can manipulate portsfrom COM1 to COMO. It isan example program that can send and
receive data after each port opened with selected communication parameters. Multiple
windows for ports simultaneously are available for a demonstration of multitasking
feature of Windows 3.x. The Windows-provided application, Terminal, can only make
use of COM 1 to COM4 which is obviously arestriction.

MX Comm Driver TTY - COM5:9600,n,8,1

Setting Connect Window Help

= COM5:9600,n,8.1

123456789012345678901234567690]

«[ 1
=] COM3:9600,n.8,1
123456789012345678901234567890
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Serial Programming Tools

Existing Applications

Many Windows software packages, such as pcANYWHERE, LabView, FIX, WinFax
Pro, Fax Server, PROCOMM PLUS, LapL.ink, etc. can accessIindustioCl-134 COM ports
directly since these applications follow the Microsoft Windows COMM API.
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RS-485 Programming

If youintendto do RS-485 communication withIndustio Cl-134 Series, pleasefollow the
RS-485 programming guide bel ow and al so refer to the chapter, “ Connection Cableand
CableWiring”, for more RS-485 operation details.

The Industio CI-134 Series supportsonly 2-wire half-duplex RS-485 communication.
Datat/- pins are served for both data transmitting and receiving, depending on the
mode selected: either Automatic Data Direction Control or By RTS mode.

Automatic Data Direction Control Mode (Recommended)

Automatic Data Direction Control scheme is the best solutions for RS-485
applications. Themodeswitch for the port should be set to ON position, to be ableto
use Automatic Data Direction Control Mode.

Under this mode, no extra code is required to control the data transferring (data
transmitting and receiving), which is automatically managed with the intelligent
hardware mechanism. That is, RS-485 programming in thismodeisjust assmpleas
RS-232/RS-422 programming.

By RTS Mode (For back-compatibility)

If the mode switch for the port is set to OFF position, By RTS Modeis used. The port
isready for transmitting dataif RT S signal is asserted and ready for receiving dataif
RTSsignal isnot asserted.

RTS schemeisatraditional way and suitablefor most system, including WindowsNT,
Windows 95/98 and DOS, or even UNIX, that permits RTS control from application

programs. This mode should be compatible with most of the aready -made RS-485
applications.

How to transmit and receive data for Windows NT, 95/98 & DOS

We recommend you to configure Industio Cl-134 Series ports as follows in order to
acquire precise timing control in RS-485 2-wire transmission.
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Serial Programming Tools

There are 2 solutions to control RS-485 2-wire transmission.

Solution 1
The following model is common in RS-485 2-wire transmission.

sio_SetWriteTimeouts(port, 0);  /* Set sio_write() into block mode if for
WindowsNT and Windows 95/98 */

so_RTY(port, 1); /* Turn on RTSsignal. The RS-485 port
isready for transmitting data. */

S0 writeg(port, buff, 10); [* Write 10 byte characters in " buff".
Thefunction blocks until last character
transmitted */

sio RTS(port, 0); /* Turn off RTS signal. The RS-485
port isready for receiving data. */

sio_read(port, buff, 10); /* Read 10 bytes*/

Solution 2

Thereisa dedicated RS485 function inPComm or API-232 library. Itintegrates
the above functions of solution 1 regarding sending data as one.

so_putb_x(port, buff, tick ); /* 1. Turn on RTS and ready for
transmitting data.
2. Send data.
3. Wait for tick time.
4. Turn off RTS and ready for
receivingdata. */

For moreinformation onthesefunctions, please refer to PComm library on-line Helpfile
for Windows NT and Windows 95/98 or API-232.txt file for DOS, respectively.
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S

Connection Cable and Cable Wiring

In serial data communications, theterm DTE isfor Data Terminal Equipment, like PC
COML/2, serid printers and terminals. The term DCE is for Data Communication

Equipment, like modems.

RS-422 Cable Wiring

TheRS-422 standard uses abalanced voltage digital interfaceto allow 9600 bps
communication over cables of up to 4000 ft (1.2 km) in length. Ten receivers can

be connected to any one driver for broadcasting systems.

RS-422 pin outsfor Industio Cl-134 Series:

Cl-134

TxD-(A)
TxD+(B)
RxD+(B)
RxD-(A)
GND

RTS(A)
RTS+B)
CTSHB)
CTS(A)

O© O~NOOULA~AWNPRE

CTS+

RTS(A) 6
RTSH(B) 7
B) 8
CTS(A) 9

1

IXD+A)
TxD+(B
1 (B)

PNV NN
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RS-422 Point-to-point RS-422 Broadcasting

Cl-134 RS-422 Device Cl-134 RS-422 Device 1
2  TxDHB)™  RxDHB) 2 TxD+(B) T  RxD+(B)

1 TxD+A) RxD-(A) 3 RXD+(B) TxD+(B)

3 RxD+(B) TXD+(B) 1 TxD-(A) RXD-(A)

4 RxD-(A) TxD-(A) 4  RxD-(A) TXD~(A)

5 GND GND 5

GND GND

RS-422 Device N

RxD+(B)

—— TxD+(B)
RxD-(A)

— TxD-(A)

GND

RS-422 with Handshaking

Cl-134 RS-422 Device
2  TxD+{B) —— RxD+(B)

1 TxD«(A) —  RxD-(A)

3 RxD+(B) = TxD+(B)

4 RxD-(A) _ TxD-(A)

5 GND _____ GND

7 RTS+B) ____ CTS+B)

6 RTS(A) —— CTS(A)

8 CTS+(B) —— RTS+B)

9 CTS(A) RTS(A)
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Connection Cable and Cable Wiring

RS-485 Cable Wiring

The RS-485 standard is an enhanced version of the RS422 balanced line standard. It
allowsmultipledriversand receiversin amultidrop systems. Asmany as 32 driversand
32 receivers can be put on any multidrop system.

The CI-134 Series supportsonly 2-wire halfduplex RS-485 communication. Datat/-
pinsare served for both datatransmitting and receiving, depending onthe RTSsignal.

RS-485 pin outs for Cl-134:

Cl-134 1
Data-(A)
1 Data-(A) 2
2 Data+(B) Datat(B)
5 GND

Multidrop RS-485 Half-duplex

Cl-134 RS-485 Device 1
M aster Slave
2 Daa+(B) T — Data+(B)
1 Data(A) Data-(A)
5 GND GND
RS-485 Device N
L Slave
Data+(B)
Data-(A)
GND

Seethesection” RS-485 Programming” of the chapter “ Serial Programming Tools’
for more RS-485 programming details.
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Impedance Matching and Termination Resistors

For RS-422/485 serial communications, when an electrical signd travels through two
different resistance junctions in a transmission line, the impedance mismatch will
sometimes cause signal reflection. Signal reflection causes signal distortion, which in
turn will contribute communication errors. The solution to this problem is to establish
the same impedance at the line ends as in the line itself by terminating them with
resistors.

Industio CI-134 aready installs the resistors on board for your convenience, indicated
as follows. The value of the termination resistor should equa the characteristic
impedance of the transmission line. Resistors should be added near thereceiving side.

Cl-134 RS-422/485 Device
2 TxD+B) ———% RxD+(B)
1 TxD-(A) — £ RxD-(A)
3 RD+B) I TXD+(B)
4 RxD-(A) TxD-(A)
7 RISHB) —— % CTS+(B)
6 RTS(A) CTS(A)
8 CIs+®) _§ RTS+(8B)
9 CTS(A) RTS(A)

Note: £ Stands for termination resistor near the receivi ng side

Termination Resistor Jumper for Port 1

CAP Jumper Termination Resistor Jumper for Port 2
Interface Switch Termination Resistor Jumper for Port 4

Data Mode Switch Termlnatlon Resistor Jumper for Port 3
/
1Y

| aE 5

23 3

JP4

- -I JP3
[T O]

Industio CF134 Series Board
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Connection Cable and Cable Wiring

DB-37 Connector Pin Outs

Thefollowing listspin assignment of the IndustioCl-134 SeriesDB37 connector on the
bracket.

For RS-422 Mode

Pin no. Signal Pin no.  Signal

1 20 CT2-(A)
2 TxD2-(A) 21 RxD2-(A)
3 GND/VEE2 22 RT2-(A)
4 CT2 +(B) 23 RTS2 +(B)
5 TxD2+(B) 24 RxD2+(B)
6 CTS3-(A) 25 TxD3-(A)
7 RxD3-(A) 26 GND/VEE3
8 RTS3-(A) 27 CTS3+(B)
9 RT3 +(B) 28 TxD3+(B)
10 RxD3+(B) 29 CTsL-(A)
11 TxD1-(A) 30 RxD1-(A)
12 GND/VEEL 31 RTSL-(A)
13 CTSL+(B) 32 RTSL+(B)
14 TxD1+(B) 33 RxD1+(B)
15 CT0-(A) 34 TxDO-(A)
16 RxDO-(A) 35 GND/VEEO
17 RTD-(A) 36 CTO +(B)
18 RT +(B) 37 TxDO+(B)
19 RxDO+(B)

Note: Make shield grounded to connector.

For RS-485 Mode

Pin no. Signal Pinno. Signal

2 Data2-(A) 25 Data3-(A)
3 GND/VEE2 26 GND/VEE3
5 Data2+(B) 28 Data3+(B)
11 Datal-(A) 34 Data0-(A)
12 GND/VEEL 35 GND/VEEOQ
14 Datal+(B) 37 Data0+(B)
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Note: Make shield grounded to connector.
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6

Troubleshooting

Common Industio CI-134 Seriesproblemsand possible solutionsarelisted below. If you
still have problems, contact your dealer or Moxafor help. Or usethe* ProblemReport
Form” & the end of this manual to report problems to your dealer at once for faster
technical support.

General Troubleshooting

1. TheMOXA driver, whileingalling thedriver, cannot detect the MOXA board.

2.

Hardware causes and solutions:

a

b.

The board isnot installed or missing (absent). Please install it.

Theboardisnot properly pluggedinthe system. If that isthe case, re-install the
board and make surethat it fitswell in a32-bit dot this time. Sometimes the slot
for plugging theboard isbad. Inthis case, try other slots until you find a good
one.

TheMOXA board and driver areactivated but cannot transfer (transmit/receive)
data.

Hardware Causes and Solutions:

a

Check for wrong cable wiring. Refer to the “ Connection Cable and Cable
Wiring” chapter for precise pin outs of the connector type you are using.

The cable or the board is defective. Y ou may use other ports, cables or boards
to verify. In addition, the PComm “Diagnostic” utility for Windows NT and
Windows 95/98 is good for testing MOXA boards and port conditions. If
Diagnostic reports error, replace the faulty components.

Software Causes and Solutions:
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a. For RS-422 mode, Industio Cl-134 Series checks the line status (CTS) before it
sends data out if the RTS/CTS flow control feature is set to “ Enable” in the
configuration or application program. Pleaserefer to the* Connection Cable and
Cable Wiring” chapter for proper wiring.

b. Perhapsthe application controlling the board is not correctly written according
to the corresponding AP of the operating system. To verify, please run an
existing and known good application or the provided utilities by Moxa. For
example, under Windows NT and Windows 95/98, Pcomm “ Terminal emulator”
or “HyperTerminal” utilities are good for testing the COM ports.

3. WhytheDOS uutility 1Q-IRQ can not accessindustio CI-134to configure?

There are several reasons that may lead to thistrouble:

a. Theuser forgetsor does not know the Configuration Access Port (CAP) of the
board. See next problem 4 for how to solve this problem.

b. The CAP of the board conflicts with other add-on boards' 1/0 address. Please
change other add-on boards' 1/0O addressto avoid the conflict.

¢. Thelndustio Cl-134 boardisnot plugged inaright or good slot. Please plug the
board in agood 16-hit ISA slot.

d. The Industio CI-134 board may malfunction. Please return for repair.

If any existing board hasthe same|/O addressas0x180, thedefault CAP address, or
the 1st port's|/O address, you must try to avoid the conflict by doing either one the
following.

a Install ajumper (short) at position JP1 on the upper-left corner of the board.
Thiswill force the CAP address to 0xA700.
b. Change or disable the existing board's I/O address.

4. What to do if user forgets or does not know the Configuration Access Port
(CAP) addressof Industio CI-134?

The Industio CI-134 multiport boards are designed without jumper or switch, sothe
configuration is completed only by DOS utility |o-irg.exe.

To configure the board, you need to know the board’ s Configuration Access Port

(CAP) address. Because the CAP address is the only channel, via which the
lo-irg.exe can access to the board.
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Troubleshooting

Thefollowing procedure instructs user to recover once the CAPisunknown.

Step 1. | Power off the PC.

il ==& OFF

Step 2. | Instal jumper onto the JP1 of the board.

Install {E jumper
*3p1

—I_I—l

Step 3. | Power onthePC.

Now the CAP address of the board will be
OXA700.

i =8_@"

Step 4. | Executelo-irqunder DOSenvironment.

A:>loirg

Step 5. Enter CAP address OxA700to access the board.

Enter the “ Configuration Access Port” in HEX: A700

Step 6. The previous hardware configuration will be shown.

Modify them if necessary. Remember the CAP addressthistime.

Step 8. | Power off the PC.

Step 7. | ExitthelO-IRQ.

=== G

Industio CF134 Series User' s Manual 6-3



Step 9. | Removethejumper on position JP1.

Remove { jumper
=)p1

——

(T T

[ ]

i =g @)™

Step 10. | Power on the PC.

Windows NT

This section is specific for troubleshooting under Windows NT. For general problems
and solutions, please see the previous section, “ General Troubleshooting” .

1. After thesystem reboots, the error message “Another driver in the system,
which did not report its resources, has already claimed the interrupt used by
XxX.” appearsin the Event Log.

This indicates that the MOXA board is found, but the IRQ is conflicting with
another adapter. Please make sure there is no conflict with other adapter’ s IRQ.
Check the BIOSIRQ settings first. Make surethat an IRQ isavailable.

2. After the system reboots, the error message “Cannot find any configured
MOXA Smartio/Industio Seriesboard!” appearsin the Event Log.

a. Some partial decoded network board may interfere with our board. Please avoid
from using 0x300 as I/0O address for those network boards.

b. Check hardware configuration of Industio Cl-134 Series board by IO-IRQ.EXE.
Then make sure the hardware configuration, including I/O addresses for each
port, Interrupt Vector, IRQ, isidentical to that of the driver.

c. Thel/Oaddressesmay conflict with other devices, please change another set of
1/O address such as 1/0:0x280, Interrupt V ector:0x2CO0.

d. The board(s) is not plugged properly. Please make sure the board is seated
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Troubleshooting

firmly in the expansion dot.

e. Thesdlot for plugging the board is defective.

f.

Inthis case, pleasetry other slots until you find agood one.

The board might be defective.

3. TheCOM number of thelndustio CI-134 Seriesconflictswith others.

The COM numbers of different boards happen to be the same. Try to change the
COM number mappings.

4. WindowsNT system panic (blue screen).

The possiblereasonisan IRQ or memory conflict with other ISA Bus adapters, like
LAN and SCSI boards, or the system BIOS. Please refer to the corresponding
problem in the previous section, “ General Troubleshooting”, for solutions.

Windows 95/98

This section is specific for troubleshooting under Windows 95/98. For genera
problems and solutions, please see the previous section, “ General Troubleshooting” .

1. The system fails to find the Industio CI-134 Series board! After system
reboot, error message” Cl-134 Series (CAP=0x0180, port 1=COM3): Board is
not found" appears.

a

b.

Some partial decoded network board may interfere with our board. Please avoid
from using 0x300 as I/0O address for those network boards.

Check hardware confi guration of Cl-134 Series board by 10-IRQ.EXE. Then
make sure the hardware configuration, including 1/0 addresses for each port,
Interrupt Vector, IRQ, isidentical to that of thedriver.

Thel/O addressesmay conflict with other devices, please change another set of
1/0O address such as 1/0:0x280, Interrupt Vector:0x2CO0.

. The board(s) is not plugged properly. Please make sure the board is seated

firmly in the expansion dot.

The dlot for plugging the board is defective.

Inthis case, please try other slots until you find agood one.
The board might be defective.
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DOS

This section is specific for troubleshooting under DOS. For general problems and
solutions, please see previous Section "General Troubleshooting”.

1. After executing SER-DRV EXE, error message "None serial port found!"
appears.

a. Makesureyou'reusing theright driver.
b. Check if theboard is properly plugged into |SA/EISA busslot.

c. Checkif thel/O address and IRQ settings in SETUP program are same as the
settings on board.
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Appendix

Technical Reference

Specifications

Businterface: 16-bit ISA (EISA compatible)

Number of ports:. 4

Max. boards: 4

1/O addr. 0x0000 ~ OXFFFF

IRQ 2,3,4,57,10,11,12,15

Comm. controller: ~ TI550C

Speed (bps): 50~9216K

Data bits: 56,7,8

Stop bits: 1,152

Parity: none, even, odd, space, mark

Datasignals: RS422 TxD+-, RXD+-, RTS+-, CTS+/-, GND
RS485 Datat/-, GND

Connectors: DB9 (mde)x 4

Surge protection:  max. 2000V (Cl-13419)
Opto-isolation: max. 2000V (Cl-134l and CI-1341S)
Termination resistor: 120 W
Operating temp.: 0~55
Power requirement: Cl-134  450mA max. (+5V)
Cl-1341  610mA max. (+5V)
Cl-134IS  723mA max. (+5V)
Dimensions: Cl-134 160mmx 85mm
CI-1341  180mmx 110mm
CI-134IS  180mmx 110mm
Operating Systems. Seethe driver support list below.
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Cl-134 Series

Windows NT #
Windows 95/98 @
DOS

Windows 3.x

Linux

SCO UNIX/OpenServer
SCO XENIX

QNX

FreeBSD

052

DoO00OTE =

e Driver supported by Moxa and shipped with product
R: Driver shipped by request
C: Driver supported by OS

UART TI5S50C

The UART chip, TI550C, is an intelligent asynchronous controller capable of
supporting one full duplex channel that simultaneously transfers data at 921.6 Kbps.
To increase the overall data throughput, special features such as on-chip FIFO and
on-chip hardware flow control are used to reduce the number of interruptsto the host
CPU and to prevent any loss of valuable data.
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PC I/O Port Address Map

Thefollowing isthelist of the /O port addresses commonly used, which is good for
preventing 1/0O address conflict when configuring Industio Cl-134 Series.

10/ Address Device
000-01F DMA controller 1
020-03F interrupt controller
040-05F Timer
060-06F Keyboard
070-07F Red -time clock
080-09F DMA page register
0AO-OBF Interrupt controller 2
0C0-0DF DMA controller
OF0-OFF Math coprocessor
100-1EF not usable
1FO0-1F8 Fixed disk
200-207 Game |/O
278-27F Parallel printer port 2 (LP2:)
2F8-2FF Serial Port 2 (COM2: )
300-31F Prototype card
360-36F Reserved
378-37F Parallel printer port 1 (LP1:)
3B0-3BF Monochrome display
3C0-3CF Reserved
3D0-3DF Color gaphics display
3F0-3F7 Diskette controller
3F8-3FF Serial port 1 ( COM 1:)
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Problem Report Form
Industio CI-134 Series

Customer name:

Company:
Tel: Fax:
Email: Date:

1. Moxa Product: Cl-134 Series Modd : OCI-134 OCI-1341 OCI-134IS ~ Serial Number:
2. MoxaDriver Version:
3. Moxa hardwar e settings:
3.1 Please check the hardware configuration for 1/O, IRQ, and speed, via running 10-IRQ.EXE from DOS or
Windows 95/98 DOS Prompt. And also check the switch settings for interface and data mode for each port.

PORT 1 2 3 4 5 6 7 8
110
IRQ
Speed
(High/Normal)
Interface
(RS422/RS485)
RS485 Data Mode
(AUTO/IRTS)

Interrupt Vector:

3.2 CAP Jumper JP1 on t he board: O open O short

4. Operating System:0  Windows 95 O Windows98

O WindowsNT 351 O WindowsNT 4.0

O DOs O Windows 3.x O Others
5.PCHost: Make Model
6. CPU: Speed_ MHz Make_~ Modd _

7.BIOS: Make Version




8. Problem Description:  Please describesthe problem as clearly as possible, including the error message you see. We
may haveto follow your description to reproduce the problem.
O Board not found. O Board found, but can’ t transfer data.
O Cantransfer data, but lose data. O Cantransfer data, but with garbled data.
O Others. Detailed error message description is recommended:



Return Procedure

For product repair, exchange or refund, you must:

< Provide evidence of original purchase.

< Fill out the Problem Report Form (PRF) as detailed as possible for shorter product repair time.

< Obtain a Return Merchandise Authorization (RMA) number from the sales representative or dedler.

< Carefully packthe product in an anti-static package, and send it, pre-paid, to the dealer. The RMA number

should be visible on the outside of the package, and include a description of the problem along with the
return address and telephone number of atechnical contact.





