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About This Manual

This manual is composed of six chapters and one gopendix. This manua is written for installer, system administrator and
software programmer.

If you areafirst-timeinstaller 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 chapter 5, “ Connection Cable and Cable Wiring”.

If you encounter any problem during installation, please refer to chapter 6, “ Troubleshooting” .

Chapter 1 Introduction
Overview and features for the /ndusrio CP-114 Series are described. Also check list and overall installation guide.

Chapter 2 Hardware Installation
Hardware installation for the Industio CP-114 Seriesis detailed.

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

Chapter 4 Serial Programming Tools
Roughly describing the programming tools for various O.S. platforms, including @Comm under Windows NT and
Windows 95/98, and API-232 under DOS. Also RS-485 programming issue is covered.

Chapter 5 Connection Cable and Cable Wiring
Describing the RS-232 and RS-422/485 cable wiring.

Chapter 6 Troubleshooting
Describing the problems and possible answers for the Industio CP-114 Series.

Appendix
Specification details, PCl, UART and DB37 pinouts are described.
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Introduction

Overview

Industio - Industrial Multiport Async Solutions for PCI

The term Industio stands for smart multiport serial 1/0 solution for industrial applications. The
Industio CP-114 Series boards, including CP-114, CP-114l, CP-114S and CP-114IS, are
RS-232/RS-422/RS-485 4-port serial communicationinterface boardsfor 32-hit PCI buswith “ Plug
and Play” feature. The Industio CP-114 Series support all three serial interfaces, RS-232, RS-422
and RS-485, in one board. Two of the four ports are RS-422/485 ports and the other two ports can be
configured to RS-232 or RS-422/485 individually. Each RS-422/RS-485 port can control up to 32
devicesin amultidrop environment. With this versatile design, it can control different kinds of serial
device, such as modems, CNC and other industrial machines, without the need to use interface
converters.

PCI Solution

The board complies with PCI Spec. 2.1 and has neither switch nor jumper. The BIOS automatically
assigns the hardware configuration for the IRQ number and memory addresses. Hence, the board
MUST be plugged first before installing the software driver. For more PCI information, please refer to
the Appendix, “ Technical Reference”.

Automatic Data Direction Control for RS-485

To easethe 2-wire RS-485 half-duplex control, Automatic Data Direction Control intelligenceis built
on Industio CP-114 Series board. Eliminating the need of software interference. Hence, the
applications can manage the RS-485 port without extra code to control the half-duplex protocol.

With awell-designed and fine-tuned device driver, the Industio CP-114 boards make full use of the 32
byte Tx/Rx FIFO and on-chip H/W flow control, so that they can transfer datawithout losseven at high
speed such as 921.6, bps. The offer a reliable and high performance solution for serial multiport
communications.

JP5:Interface selection Jumper for Port 1
JP6:Interface selection Jumper for Port 2

SW1: RS-422/RS-485 Selection Switch for Port 1/2/3/4
SW2: Data Mode Switch for Port 1/2/3/4

Industio CP-114 User's Manual 1-1
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JP1/2/4/3:Termination Resistor Jumper for Port 1/2/4/3

Industio CP-114 Series Board



Termination Resistors Ready for RS-422/RS-485

Termination Resistors are already installed on the Industio CP-114 Series bodards and no more
headaches for finding proper resistors and connecting them for impedance matching problem. More
details arein chapter, “ Connection Cable and Cable Wiring” .

Operating System Support

Support for WindowsNT, Windows 95/98 and DOSwith user-friendly installation, configuration and
performance.

MOXA Serial Comm Tools

For application development, MOXA provides an easy-to-use serial communication library under
WindowsNT, Windows 95/98 (PComm) and DOS (API1-232). Users can use thislibrary 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 diagnostic, monitor, terminal
emulator, etc., are included for debugging or monitoring the communication status or terminal
emulator, or even file transferring.

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 DC) and surge
block option (25KV ESD) are available. Thisis critical to harsh environment such as factory.

Broad Applications

Theboard is suitable for many applications. Here are afew:
® Multipoint data acquisition

® Factory automation

® Remote seria device control

1-2 Industio CP-114 User's Manual



Introduction

® |ndustria control
® Embedded industrial machine
® SCADA

Features

The Industio CP-114 Series features:

3

Support PCI, Plug and play, no switch, no jumper, easy installation

Support all three serial interfacesin one board (Port 1,2 for RS-232 or RS-422/485; Port 3,4 for
RS-422/485).

Compact size design, (half-size).

High speed 16C550C Communication Controllers with on-chip hardware flow control guarantees
no dataloss and data integrity.

High speed up to 921.6K bps each port.

Support optical isolation, max. 2000V (RS-422/485)

Support surge protection (25KV ESD) for all signd lines to prevent interference and noise and
protect your system and minimize the system down time.

Support 2-wire RS-485 half-duplex operation.

Automatic Data Direction Control (ADDC) intelligence to smplify the RS-485 software
programming.

RS-485 data control: Auto (ADDC) or by RTS.

Termination Resistors already installed on-board, no headache for impedance matching.
Compatible with PC standard COM ports.

Powerful Serial Commtool ~ Pcomm and API-232.
Support popular OS  Windows NT, Windows 95/98 and DOS
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CP-114 Series
Windows NT v
Windows 95/98 v
DOS v

V. Driver supported by Moxa and shipped with product
Note: Download the newest drivers from the MOXA FTP service

Check List

Upon unpacking the Indusrio CP-114 Sexies, you should find items in the package:

% Industio CP-114 Series 4 ports serial boardx 1
<+ MOXA Software CD-ROMX 1, which includes:
e Driversfor MOXA Multiport Async Products
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e P(Comm Lite programming library and utilities for Windows NT/95/98

e API-232 programming library and utility for DOS
e User' sManua (PDF)

% Industio CP-114 Series User’ sManual (This manual)

< Fanout cable DB37 to4x DB9 (Male)

RS
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Introduction

Installation Guide

This section gives abrief summary of how to ingtall the /ndusrio CP-114 Series under each supported
operating system. Theingtallation is simple and involves the following stages:

Check the PCI BIOS settings
Install the Industio CP-114 Series board
and the connection cable

v

See Chapter 2

Instal the software from the CD-ROM ~ See re@ectivlz O.S. Section

Configure the driver for the board and ports

v

Connect the devices with the cable

Restart the system *

Check the driver initialization status

If the system restart successfully, you may
develop your applications or

execute the desired applications

in Chapter 3
See Chapter 5 for cable wiring
See Chapter 3 “ Software

Installation”

See Chapter 4, “ Seria
Programming Tools”

Industio CP-114 User's Manual 1-5
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2

Hardware Installation

The ingtallation of the /ndusrio CP-114 Series consists of hardware and software installation. The
respective sections of the operating systemsin the next chapter deal with the softwareinstallation. The
hardware installation is detailed in this chapter.

JP5:Interface selection Jumper for Port 1
JP6:Interface selection Jumper for Port 2

SW2_ SWL . .
AUTO _ RS-485 SW1: RS-422/RS-485 Selection Switch for Port 1/2/3/4

l:l e o SW2: Data Mode Switch for Port 1/2/3/4
L
T2341234

ByRTS RS-422

JP1/2/4/3:Termination Resistor Jumper for Port 1/2/4/3

Industio CP-114 Series Board

First Thing to Do: Interface Settings

Before installing the board into the slot, you should set al the jumpers to what you want. The
default (factory) settings: Port 1, Port 2, Port 3 and Port 4 RS-485, Automatic

Data Direction Control mode, no Termination Resistor, indicated as *.
® JP5/6 Interface Selection Jumper for Port 1/2:

Left * Set the port interface to RS-422/RS-485.

Right Set the port interface to RS-232.
® S1 RS-422/485 Selection Switch for Port 1/2/3/4:

ON * Set the port interface to RS-485.
OFF Set the port interface to RS-422.

Industio CP-114 User's Manual 2-1



® S2 DataMode Selection Switch for Port 1/2/3/4:
(Valid if JP5/6 is Left and S1 is ON)
ON* Set the RS-485 port to Automatic Data Direction Control Mode.

OFF Set the RS-485 port to By RTS Mode.
® JP1/2/3/4 Termination Resistor Port 1/2/3/4:

(Valid if JP5/6 is Left and S1 is ON)
Open *  Not using Termination Resistor
Short Using Termination Resistor

Installing the /ndustio CP-114 Series Board

The BIOS automatically assigns the IRQ number and /O addresses for the Industio CP-114 Series
board. Hence, it isamust to have the board plugged first beforeinstalling the software driver. After this,
simply install the control board into the PC and then connect the connection cable.

Step 1:  Power off the PC.

IEINPE  Make sure your system is switched off before you start installing any
board. If you don'’ t, you may risk damaging your system and the board.

Step 2:  Removethe dot cover bracket if present.
Step 3:  Plug the Industio CP-114 Series control board firmly into afree 32-hit PCI dot.

Step 4:  Fasten the holding screw to fix the control board in place.
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Hardware Installation

Connecting the Fan-out Cable

Step 5: Connect the fan-out cable (DB37 to DB9 x 4).

Sw2_ S
RS-422 AUTO  RS-485

RS232 o

RS485 I I l:l on on
= T o
2341234

RS-422 RS232 ByRTS RS-422
RS-485
S O

r1
2l

f 3
w3l

[INEEEEEEERIRNNE]

Fan-out Cable /ndusrio CP-114

Step 6: Power on the PC and the BIOS will automatically set the IRQ and 1/O address.

M Each board must occupy one unique IRQ and four 8-byte
I/O addresses, which are assigned automatically by the
BIOS. However, you can select afree IRQ number manually viathe PC' s
BIOS setup for the PCI dot, but normally this method isnot available for the
1/0 address. The possible IRQ numbersare 2, 3, 4,5, 7, 10, 11, 12, and 15.
The possible I/O addresses are from 0x0000 to OxFFFF.

Step 7: Proceed with the software installation detailed in the next chapter, “Softwarg
Installation”.

Industio CP-114 User's Manual 2-3
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3

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 and DOS.
Before proceeding with the software installation, complete the hardware installation detailed in
previous chapter.

However, if it is necessary for you to develop your own applications, please refer to the next chapter,
“ Serial Programming Tools’, for seria programming issues.

Windows NT

Windows NT supports up to 256 serial 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 CP-114 Series and other MOXA multiport boards. The drivers
conform to Win32 COMM API standard.

If you ingtall the driver for thefirst time, please go directly to the section “ Installing Driver”.

If you have already installed the driver and want to re-configure the board and port, please refer to the
section, “ Configuring Board and Port” .

If you have aready installed the driver and want to add or delete boards, please refer to the section,
“ Adding/Removing Board” .

If you want to update or even remove the driver, please go to the section, “ Updating Driver”, or the
section, “ Removing Driver”.
Installing Driver

Following isthe procedure for installing the Industio CP-114 Series driver for the first time under
Windows NT 3.51/4.0. Make sure the board(s) has(have) aready been plugged in the system PCI
dot(s).

1. Pleaselogin NT as Administrator.

Industio CP-114 User's Manual 3-1



2. Openthe[Control Panel], click on the [Network] icon and sdlect the[Adapters] tab.
3. Click onthe[Add] button, then the[Have Disk...] button in “ Select Network Adapter”.

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

|dentification I Services I Protocol;  Adapters I Bindings I
1

Network Adapters: 0 o oG 7 x|

(1] Novell NE2 Click the Metwark Adapter that matches pour hardware, and then

click OK. If you have an installation disk for thiz component, click
Have Disk.

Metwork Adapter:

B 3Com 3CH08 154 16-bit Ethernet & dapter d
B8 3Com Etherink || &dapter (alzo 16 and 116 TP
B8 3Com Etherink [Il 154/PCMCIA Adapter

Add B8 3Com EtherLink 11l PC] Bus-Master Adapter [30590)
S— — |EBr 2Cam Ethedink16/EtherLink 16 TP Adapher
. B5) 3 mre T ok Chlemel ianle D1 AN ANNDACE T A Aember (RO LI
Item Mates:
Meovell WE2000 Ad Hawe Disk... |
Bl Inzert Disk
Insert disk with software provided by the software or oK
Iﬂ hardware manufacturer. |f the files can be found at a -
different location, for example on another drive bpe a Cancel |
new path tao the files below.

& MDOWS NT|
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Software Installation

5. Sdect “MOXA Smartio/Industio Family multiport board” in the “Select OEM

6.

Option” dialog box, and click [OK] to enter the“ Moxa Smartio/Industio Configuration
Panel” diaog box to start the installation.
Select OEM Option

Chooge a zoftware supported by this hardware manufacturer's digk.

0K I Cancel Help

44 Moza Smartio/Industio Configuration Panel

Board Type 10 acdress | INT vector | IRG | Bus | Dey | CiOhd Mumber

Cance| |
Inthe* Moxa S

“Property” dialog box to add the Industio CP-114 Series board. Select the“ CP-114 Series”
inthe “Board Type” field. Inthe“ Property” diaog box, the COM number field of the newly
installed board is set to default COM No. If necessary, you may select to change all the ports
of the board with the desired “ COM Number” .

1=
=%
=3
H \_
-~
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| M Y ou may go directly t¢

Property

Board Type
¥ INT Wector Im':D
Interrupt Mo.

Base /D Port Address

Port | COM No. | Rx FIFD Trig. | Tx FIFO Size

Port Setting |

Ok Cancel |

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.

® Port Number

Y ou haveto set up al the ports of the board with the desired ™ COIM 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

Port Mumber

[SETTEN— - |

IV Auto Enumerating SOM Number

Ex FIFO Trigger

|‘14 v|

vV Set the chanoe to all ports

Tx FIFD Size

|1B vI

v Set the chanoe to all ports

ik Cancel |

depending on the check box “ Auto Enumerating COM Number”.
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Software Installation

If “ Auto Enumerating COM Number” is checked and specify the COM number of the
first port, subsequent ports are mapped to continuous COM numbers. For instance, if first
port is mapped to COM3, then second port is mapped to COM4 sequentialy.

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.

Rx FIFO Trigger

Rx FIFO trigger levels, 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 valueis 16 bytes.

8. Click [OK] in the “Port # and the “Property” dialog boxes to go back to the “Moxa
Smartio/Industio Configuration Panel” dialog box.

If you need toinstall more than one board, click [Add] and repeat steps 6 to 8 to
configure another board. Up to four /ndusrio CP-114 Series boards can be
installed in asystem.

Click [OK] to finish the configuration.

824 C |
9. When configuratior ;l &l

& Mozxa Smartio/Industio Configuration Panel [ ]

Board Type
[CP-114 Sefies

10 address | INT vectar M Bus | Dev Mumber

1050 10FD ) 1] 16

Remaove | Property |

10. Restart Windows NT system. The latest configuration will not take effect unless the system

restarts.
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Metwork Settings Change [ <]

“'ou must shut dowvwn and restart your computer befare the new
settings will take effect.

Do you want ta iestart your computer now?

MY Thelatest configuration will not take effect unless the system restarts.

11. Once the system restarts, you may check the event log issued by the MOXA driver to seeif the
ports of the board are initialized successfully.

® Enter the[Administrative] group, click onthe[Event Viewer] icon and select [Log]
and [System] to check amessagesimilar to “MOXA CP-114, with first serial port
COMa3, has been enabled” for each configured board.

® If an error message similar to “Canneot find any configured MOXA CP-114
board!” appears, refer to the “ Troubleshooting” chapter for solutions.

MY Oncetheboard and thedriver areinstalled and the driver restarts successfully, you
can start to develop applications with the ®Comm library (See “Serid
Programming Tools”) or the Microsoft Win32 API. You can aso execute any
ready-made applications, such as PComm utility Terminal emulator (See* Serial
Programming Tools’) or HyperTerminal to transmit/receive data, as well as
Remote Access Service to provide dial-up networking capabilities.

ConfiguringBoard-andPort

If you already haveinstalled the driver and want to re-configure the ports, please follow this procedure.
1. Inthe[Control Panel], click onthe [Network] icon and sdlect the[Adapters] tab.
2. Sdect “MOXA Smartio/Industio Family Adapter” in“Network Adapters’.

Metwork H

Identificationl Servicesl Protocols ~ Adapters | Bindingsl

Metwork Adapters:

B8 [1] M5 Loopback Adapter
2 stio Fanily &.dapter

3-6 Industio CP-114 User's Manual
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Software Installation

3. Click onthe[Properties] button to open the “ Moxa Smartio/Industio Configuration

Panel” dialog box. Please see steps 6-10 in the previous section, “ Installing Driver”, for more
details.

Adding/Removing Board

Following is the procedure to add/remove Indusrio CP-114 boards after afirst time installation. Note
that the presence of the board(s) is(are) required for adding/removing boards.

Power off the system.

Plug/unplug the boards in the system.

Power on the system.

Run the software configuration to setup the boards, as shown in the previous section.

W=

Updating Driver
To update the driver for the /ndusrio CP-114 board, simply remove the driver, as described in the next

section, and then reingtall it as detailed in the “Installing Driver” section.

Removing Driver
To remove the driver for the Industio CP-114 board,

1. Openthe[Control Panel], click on the [Network] icon, and sdlect the [Adapters] tab.
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2. Sdect“MOXA Smartio/Industio Family Adapter” inthe adapter list, then click onthe
[Remove] button and the [OK] button to remove the driver.

3. Redtart the system to activate the new configuration.
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Software Installation

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 devel oped for
the Industio CP-114 Series and other MOXA multiport boards. The drivers conform to the Win32
COMM API standard.

If youinstall thedriver for thefirst time, or you want to add more boards, please go directly to section,
“Installing Driver”.

If you have already installed the driver and want to re-configure the board, please refer to section,
“Configuring Board and Port” .

If you want to update the driver, please go to section, “ Updating Driver”.

If you want to remove the driver, please go to the section, “ Removing Driver”.

Installing Driver

If you install for thefirst time, or you want to add more boards, this section is for you.

Y ou can easily plug the Industio CP-114 board and work right away with very littleinstallation efforts
under Windows 95/98, which supports Plug and Play capability. Windows 95/98 will
automatically detect the presence of the newly plugged board and prompt you to install the software
driver the first time. In this case, you need the driver diskette.

Up to 4 Industio CP-114 Series boards can be installed together as long as the 1/0 addresses and IRQ
number resources are sufficient and available in a system.
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Thefollowing flow chart illustrates the driver installation stages of the Industio CP-114 Series boards.
Each stage is detailed later.

See chapter “ Hardware

Install the Industio PCI board in the system "
Installation”

v

Start Windows 95/98 to detect the board

v

Yes
Driver installed before?

No

Install the drivi with the diskette
See “First Time Driver Installation
Stage”

Confi gxf the port 4—

See “Port Configuration Stage”

r work.

The ports of the Industiq CP-114 Series board are
See “Board and Eort Ready Stage”

First Time Driver Installation Stage

Thisstage presentsthe stepsfor installing the driver for thevery first timewith thefirst Indusrio CP-114
Series board. Theinstallation of the Industio CP-114 Series board for Windows 95 and Windows 98

differs slightly and will be described in two columns. Follow the steps in the left or right
column for Windows 95 or 98, respectively.
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Software Installation

1. Upon detecting the first new /ndustio CP-114 Series board, Windows 95/98 will
automatically show a“New hardware found” message box, and then display the following
diaog box. Click on the [Next>] button.

Windows 95 Add New Hardware Wizard

“what do you wart Windows to do?

£ Search for the best driver for your device.
[Recommended).

This izl pll nirepies e islallaioa of

1 Display a list of all the diivers in a specific
Hncation, so you can select the driver you want

P S il Conraban

by anaching ves kcd dar, reived, and Indsarsl
kst b e il Careend e

o v o clied: oo D4R b Phask cotiot st i civvics,
Feed § o

i wppomnienibd that win bt windins siaioh bor an
updaed i Ti o F ol Bese 19 gt

< Back I Nexst > I Cancel

Weir | Cowel |

4. UIICK Onne |uner Localons| puton.

Update Device Driver Wizard
“windows was unable to locate a driver for this device
IF you do not wart to install & driver naw, click Firish. Ta

search for a driver manually, click Other Locations. O, ta
begin the automatic search again, click Back.

Other Locatians..

Add New Hardware Wizard

This wizard searches for new drivers for

PLCI Serial Cantroller

A device driver is & scftware program that makes a
herdware device work

< Back Cancel
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3. Type “A:\Windows.95” in the Location field, and

click [OK] button. The system will start reading the
files from the diskette.

T N | —

Select the type of device fram the list below, then click
T Hhes e ol e Fdes ol oo the dimes o st T seanchbon o okl chck Izt
Brovme

Wore |

Metuark adapters
Other detected devices

PCMLCIA socket
Paits [COM & LPT)
finter
SCSI contrallzrs
Sound, video and game cortrollers
System devices
Universal serial bus controller =

113 | Conced <Back [ Het> | Concel

4. UIINK Ontne [ Fnisnj puton.

Loeafion,
[_:]}l:'.-'l'-lil[l'n"s.!‘: | Barvn_

Update Device Di rd

“windows found the fallowing updated diiver for this
device:

5. Type “A:\Windows.95” and click [OK] button.
|Add New Hardware Wizad |

LCP-114 Series Add New Hardware Wizard :
he diskette.
S_alett the man_ufattuval and muc!s\ of your haldwav_a davu:_a IF you have a
1f yous wart to use this driver, click Finish, If this is not the ik rlna rontains the indated driver click Have Disk Tainstall the undated
carrect diiver and you want to search for a different driver Install From Disk

manuisly. dick Diher Locations
Insert the manufacturer's installation disk intc
$ Location of Driver the drive selected, and then click Ok
Cancel
P C’ wwindows 95 —I

-
EBamymetEEhes s e
& \Windows. 35 =] | Browse.

Cancel

3. Select “ Other Devices’ and click [Next>] button.
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Software Installation

7. Click [Next>] button.

Add New Hardware

rd
Windows diiver file search for the device.

CP-114 Series

6. Click [Next>] button.

Select the manufacturer and model of your hardware device. If you have a
disk that contains the updated driver, click Have Disk. To install the updated
driver, click Finish,

Windows is now ready to install the selected driver for this
device. Click Back ta select a diffsrent driver, or click MNest
tar continue.

Location of driver:

g AAWINDOWS S5\MXSIBRD.INF

Mogels
CP-1145

¢ Back I Hesl s I Cancel

<Back Cancel |
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Port Configuration Stage

This stagedisplaysthe*“CP-114 Series Installation” dialog box for the port configuration. Here
you can map the MOXA portsto the sysslem COM numbers.

CP-114 Series Installation
¥ T ¥ector 10F0
Interrugt Mo g vl

Baze 10 Port Address 1080

PCl Bus humber is 0 and Device humber is 16

Port Setting

Inthe “ CP-114 Series Installation” dialc ! | cancel | d
board is set to default COM No. If necessa d
with the desired “ COM Number” .

| M You may go directly to the next stage if you need not change any setting.

Inthe“ CP-114 Series Installation” dialog box, sdlect 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.

Bort Nurmber EETE— ]

¥ Auto Enumetating COM Mumber

E:x FIFC Trigger |1 4 - I

v Set the change to all ports

Tx FIFD Size I.I B vI

¥ Set the change to all ports

)28 Cancel I

® 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
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Software Installation

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 the first
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 sequentialy.

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 COM10, while the
first port is mapped to COM3.

Rx FIFO Trigger

Rx FIFO trigger levels, at 1, 4, 8 or 14 bytes, are available, and the default value is 14 bytes.
Tx FIFO Size

Tx FIFO sizesfrom 1 to 16 bytes are available, and the default valueis 16 bytes.
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Board and Port Ready Stage

Click [OK] for al the dialog boxes to finish the configuration and exit the “CP-114 Series

Installation” dialog box.

In thislast stage, you will complete the driver installation.

Windows 95
After the port installation, you can immediately use the

COM ports of the Industio CP-114 Series board without
restarting Windows 95 system.
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Windows 98

After the port installation, click on the [Finish] button.
Now you can immediately use the COM ports of the
Industio CP-114 Series board without restarting
Windows98 system.

Add New Hardware Wizard

\> CP-114 Series

Windaws has firished instaling the saftviare pou selected
that your new hardware device requires.

i Cancel




Software Installation

Once the installation is finished, error conditions of the board, if any, are displayed on the screen.
Otherwise, everything should be fine.

If an error message similar to “ CP-114 (BusNo=x, DevNo=x, Port1=COMX) interrupt number is
invalid!” appears, refer to the “ Troubleshooting” chapter for solutions.

m Up to now, the driver installation of the /ndusrio CP-114 Series is

complete and successful, including the board and port configuration.
However, if changes of the board and port configuration are needed, please refer to the
next section, “ Configuring Board and Port”, for more configuration details.

start to devel op applicationswith the ?Comm library (See* Seria Programming Tools”)
or theMicrosoft Win32 API. Y ou can a so execute any ready-made applications, such as
PComm utility Terminal emulator (See “Serial Programming Tools’) or

HyperTerminal to transmit/receive data, as well as Remote Access Service to provide
dial-up networking capabilities.

TITUtPre Doaras are malanedatthe Samethme, tNne"Same™SCerarto™appitesS Tormtne nextooar

except that no driver diskette is asked anymore.

Similarly, if you want to add more boards and the driver has been installed before, smply plug the

Industio CP-114 Seriesboard and Windows 95/98 will automatically detect and install the required
driver.
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Configuring Board and Port

If you aready haveinstalled the driver and want to re-configure the COM number for the ports under
Windows 95/98, follow this procedure.

1. Openthe [Control Panel], click on the [System)] icon, select the [Device Manager] tab,
and then [MOXA Smartio/Industio multiport board]. Select the desired [CP-114
Series] entry, click on the [Properties] button and select the [Ports Configuration] tab.

System Propeities

[2]x]

General  Devies Manager | Hardware Profies | Performance |

= View devices by tpe

 iew devices by connection

Liter

Disk drives

B Display adapters

22 Floppy disk cortrllers
2 Hard disk controllers
&8 Keyboard

3 Modem
) horitor
7y Mouse

i e CP114 Series
HB Metwark adapters
#1-%4 Other devices
7 Poits [COM & LPT)
] Systern devices

Propetties |

- Moxa Smartio/Industio multiport board

Refiesh

| Remwe | P |

Cancel

lustio Cl

Driver”.

CP-114 Series Properties [2]x]
General  Ports Configuration |Drivel | Resaurces |
[ INT Wector 10F0
werugtho 5 <]
Base 10 Port Address: 1080
PClBuz Mumber is 0 and Device Number is 16
Part T FIFD Size
1 E
2
3 COMS5 14 16
4 COME 14 16

Ok I Cancel

lon Stage”, of the previous section, “Installing

3. Restart the system to activate the latest configuration.
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Updating Driver

This section explains how to update the driver.

1. Inthe[Control Panel], click on the [System] icon, select the [Device Manager] tab and
select [MOXA Smartio/Industio multiport board].

2. Sdect the “CP-114 Series” option. dick on the [Properties] button and then select the
[Driver] tab.

3. Click onthe[Update Driver...] button. Click then on the [Have Disk...] button to type the
path of the new driver and update the driver.

4. Restart the system to activate the new configuration.

System Properties [ 7] x]

General Devioa Manager | Hardware Profies | Performance |

& View devices by lype

Properties I Refresh |

=
=3 Disk drives
- Display adapters
-2 Floppy disk contrallers
&2 Hard disk conlrallers
[-58 Kephoard

* - Modem

-7y Mouse
- ‘5 toxa Smartio/Industio multiport board
. - CP114 Series
HB Netwark adapters
‘Q Other devices
5 Ports [COM & LPT)
Gystem devices

@ horitor

" Wiew devices by connection

Remove I Frigt. |

Cancel

CP-114 Series Properties

General | Ports Configuration  Diiver |Hesources|

.\> CP-114 Series

Provider Mot available
Date: Not available
Wersion: Mot available

Mo driver files are required or have been loaded far this device.

Driver File Details... | Update Driver.... I
0K Cancel
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Removing Driver
This section explains how to remove the Industio CP-114 Series board driver.

1. Open [Control Panel] icon, double click [Add/Remove Programs] icon, and then select
[Install/Uninstall] tab.

2. Click on MOXA Smartio/Industio Driver option and then click [Add/Remove] button to start the
driver removal.
Add/Remove Programs Properties HE

InstallUninstall |Win\:|uws Setupl Startup Disk |

To install a news program from a floppy disk or CO-ROM
diive, click Install
=

Ingtall...

The fallowing zoftware can be automatically removed by
Windows. Ta remove a program of to modify its installed
components, select it from the list and click
Add/Remove.

F'Enmm Litever 21

Add/Bemove.. |

Ok | Cancel | Apply |

3. Click [Yes] button in the following shown message box to confirm the driver removal.
MOXA Smartio/Industio Driver B

Do pous really want to remove MO Smartiod ndustio Driver 7

Mo |

4. Click [OK] button in Add/Remove Programs Properties dialog box.
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Software Installation

DOS

MOXA DOS API-232 is a software package that assists users to develop 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 serial programming (API-232 Library) and utilities, please refer to the next chapter,
“Seria Programming Tools”".

Installing Driver
Run the installation program, DOSINST.EXE, in the DOS driver diskette. Specify the target

API-232 directory (e.g. C:\MOXA) where software driver will be copied. Press F2 to start the
installation.

After instalation is complete, you will be prompted to proceed running setup program. It is strongly

recommended to do so.

HEI o787

= Instal loabion =

I Fik Help FZe= Startanstallation
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Driver Setup

Thefollowing are stepsfor setting up the Indusrio CP-114 Series driver. Note that it is not intended to
illustrate all the convenient functions of the setup programs when configuring the boards.

1. Run the setup program, BIN\NSETUP.EXE, in the API-232 directory.
2. Press Enter to pop up the SETUP dialog box. In the SETUP dialog box, select the “CP-114

Series’ inthe“ Type” field and set up al the ports of the board with the desired “ Port number”,
which should not conflict with other port number in use.

| M wemeosmey e
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Software Installation

R API-23Z

Booard Sctup

F18: Save & Exit Ezci Exit PgDni Port setup

Port setup

may skip this step and go directly to the next step 5 if you need not change any
setting or configure any board.

3. You may now enter/modify each port’ s configuration. These displayed values are the port initial
values asdriver isloaded.

AT API=737

Port Setbtup

Fi: Help F5& Group edit FilB: Save Esch: Abort




Legend: Some noticeable fields and functions are explained below.

Port number: Thisisactually the port 1D of each port. The application software will
refer to the port by its port number (1D). Duplicated port number is not
alowed. That is, each MOXA seria port is referred to as port number
interms of seria 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 consideration when specifying the
port numbers for the board.

TxD buf size: The transmit (output) buffer allocated in the system for each port.

RxD buf size: The receive (input) buffer alocated in the system for each port.

F5: Group edit: Thisisa convenient function that helps you edit the configuration of
several ports at one time as a group.

Port Sebup

= Group Edit

Enter: Edit-select Tabt Buitch
FiA: Update Esc: Abort
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Software Installation

4. To setup more boards, please follow the sameinstructions 2 to 3 described above.

5. PressF10 to save the latest configuration and exit the SETUP program.

SEATUE API=232

Booard Sebtup

FAA: SEave & Exit Esci Exit PgDnt Port setup
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Loading Driver

Having completed the setup, you can load the driver, ""BIN\DP-DRV.EXE", at the DOS prompt.
The driver will detect the Indusrio CP-114 Series board automatically. |f the board(s) is(are) detected,
amessage similar to below will show:

Smartio/Industio Family DOS driver Version 1.1
Setup driver. ..

CP-114 series (Bus=0, Dev=11): O.K.!

Device driver setup O.K.

It meansthe/ndusrio CP-114 Seriesdriver isinstalled properly. At this point, you are ready to execute
application that supports API-232 functions, or start developing applications using API-232 library.

If something went wrong, for instance, the board does not match the configuration or the board is
missing, the screen will show amessage like:

Smartio/Industio Family DOS driver Version 1.1
Setup driver. ..

CP-114 series (Bus=0, Dev=11): Board not Found.!
Setup none port !!

It means the Industio CP-114 Series driver is not installed properly. Please refer to chapter,
“Troubleshooting” , for possible reasons and solutions.

Unloading Driver

To unload (rdlease) the Industio CP-114 Sexies driver from memory, type "DP-DRV/Q" a the DOS
prompt.
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4

Serial Programming Tools

Moxa supports some easy but powerful serial programming libraries and communication
troubleshooting utilities under Windows NT and Windows 95/98. Y ou will save alot of developing
time with the MOXA Seria Programming Tools.

Thefollowing sections will detail the installation, the library and the utilities for various platforms.

PComm, the professional serial comm tool for PC, is a software package for Windows NT and
Windows 95/98. It consistsof apowerful serial communication library for easy programminginthe
most popular languages, useful utilities such as diagnostic, monitor and termina emulator, illustrative
sample programs and comprehensive on-line documents.

The serial communication library is useful for developing a system for data communication, remote
access, dataacquisition or industrial control inthe Windows NT and Windows 95/98 environment, for
an easier solution compared to the more complex Windows Win32 COMM AP!.

Pcomm Installation

Toinstall ?Comm, run\Setup.exe from the diskette. Note that the ?Comm diagnostic and monitor
utilitiesarefor MOXA boardsonly. MOXA WindowsNT or Windows 95/98 devicedrivers, aswell as
MOXA boards are required. The drivers are installed separately and detailed in the “ Software
Installation” chapter.

Click [Start] and select [Program Files] and the[PComm Lite] group to see alist of utilities
and documents.

PComm Programming Library

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

For a complete library function description and sample programs for Visud C++, Visud Basic and
Delphi, please dick [Start] and sdect [Program Files] and [PComm Lite] and [PComm
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Library Help], [PComm Porting Notes] or [PComm Programming Guide] or refer to
the sample programsin the ?Comm directory.

Utilities

Following are short descriptions of each utility. For details, please see the on-line help on the diskette.
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Serial Programming Tools

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 testing, etc., for the MOXA boards and ports to verify
correct operations of both the software and hardware.

Click [Start] and select [Program Files] and [PComm Lite] and [Diagnostic].

:;?A PComm Diagnostic HE

File Diagnose Help

=] | = QS|

| To be tested... | Test Report

CP-114 Series [COM3« |
Devi=16.BusH=0IR0 CP-114 Series Dev#=16,Bus#=0,6 IRQ=9, I-0=1080
Communication Paramster=921600 Hone. 8.1
Driver Version:5.2

0S Version: Windows 4 . 0{Build: 1111}

K

Internal Loopback Te:

[T=<Ex] [TART]
QK QK

COM3 (Pl )

COM4 (P2 ) 0K DK

COME (P23 ) 0K DK

COME (P4 ) 0K 0)24
IRQ Test

IRD 9 [0)4

(Test Time : 01-21-00 15:50:5%)—"Mm7H—H—m——-——

Feady
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Monitor (for MOXA boards under Windows NT Only)

A useful port status monitoring program that allows 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 time intervals. 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.

Click [Start] and select [Program Files] and [PComm Lite] and [Monitor].

%" PComm Monitor 8] x|
Port Count/Tx  CP§/Tx Count/Rx CP3/Rx RTS CTS DTR D3R DCD
126976 1024 125264 1010 @ © @ @ @ -
126976 1024 126976 1024 @ © @ @& @
125952 1015 126760 102z @ © @ @ @
125952 1015 126300 1018 @ © @ @& @
125952 1015 126032 1016 @ © @ @ @
1032 1014 @ 0 @ @& @
3 8 3} @ [ ]
126976 1024 125440 1011 @ © @ @ O
0 0 @ @ @ @ @
COMI Port Status @ o @
— Tr [bytes/1s]— [~ T« Histary 8 : :
,’\r\IIII”I'I\FI'I”I'I'I”I'I'I‘ ‘Ilnll\ll |IIIII\ I.IIIII\IIIIIIII”IIIIIHII\II\ O o .
| @ @ @
@ @ @ |
B [bytesd1s]—  — R History O ' .
=
| Poit Name COM3 | | Port Status Open |
Communication Parameter HA Flow Control a A
IVEaud Rate (bps) asa IVHTS Flow Cantral gy | [Epsed time:D0:D2:
DataBits 8 LTS5 Flows Contral oM
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Serial Programming Tools

Terminal Emulator

The Terminal Emulator features multi-windows and supports termina types of VT100 and ANSI.
Y ou can transfer datainteractively, send pattern periodically or transfer fileusing ASCIl, XMODEM,

YMODEM, ZMQODEN d KERMIT protocals,
4 PComm Terminal - COM44 38400 None.8.1.Dumb Terminal

File Edit PortManager Poit ‘wWindow Help
£ B Ble-le=| 3|

E COM43_9600_None, 8,1 ANSI

Click [Sta

ienix386 ! login: root
TR [Password:
=

B

Welcome to SC0 XKENIX System U

e

04438400 None 8.1 Dumb Terminal

01z3456789abodefohii0123456785abode fuhi 1012345678 9abede fy

. 01z3456789abodefohij0123456709abode fahij0l2a3456789abede Eghij 0123

[fou have mai forg |n)r3456789abodefohii0l23456709abodefghi 0123456785 abede fahij 0123

OlzZ34Ee72%abodefghij0lZz45678abode fghij0lz2345678%abodefghijOLlEs
OlZ345e72%abodefghij0lz24 67808 abode fyhij0Llz23456788abode foghijOLlED

-profile ] D173456789abodefghij0123456789abode fghij0lz3456785abode Fghii 0123
pin | D1z3456789abodefohij0123456789abode fohij0123456789abede Eghij 0123
poo | D1z3456789abodefohij0123456789abode fohij0123456789abede Eghij 0123
i D1z3456789abode fghij0123456709abode fahij0l2a3456789abede Eghij 0123

q I 012345678 %abodefghij0lza4b678%abode fyhij0lE345678%abode fghij0lZ3

[ 012345678%abodefuhi 012234567859k ede fahi J0L234E6789abode Eghij 0123
State: OPEN - |E 012345678%abodefyhij0lZ3456789abodefghii0l2345678%abode fohij0lz3

017345678 %ahrdefghij0lZ345678%abhode fghi J01Z23456783abhode fohijo1z3
0173458678 %abodefghij012345678%abode fohij0123456783abede fohi JO123,
012345675%abedefghij0lz545675%abedet

4
Stat=OPEN |72 [omn [Tr oo |
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DOS

Installing API1-232

API-232 Library is the professional serial programming tool for DOS. It is installed automatically
aong with the MOXA DOS drivers. Theinstallation is detailed in Chapter " Software Installation”.

DOS API-232 Library

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

In addition, 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 file transfer protocol functions.

For complete API-232 function description, please see file API-232. TXT in the API-232 directory
for more details.

Utilities

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

The Data Scope, BIN\SCOPE.EXE, is asuite of utility programs that can help users with system
troubleshooting and seria communication debugging.

dlexBer Slcieanis:

HAIN|MENU

W ERTTINAL DATHRSUUEE. [ DIALNUST | U EsT

SUOPESMONIHOR [ ELAMINESDATA [

There are three major functionsin Data Scope utility:

1. TheData Scope utility offerstransparent monitoring of serid 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 data
interactively or filesusing ASCIl, XMODEM, YMODEM, ZMODEM and KERMIT protocols.

3. TheDiagnostic test utility provides port connection test with two MOXA ports connected via
aproperly wired cable.

Please see on-line help asrunning BIN\SCOPE.EXE for more usage and capability information.
Diagnose

The Diagnose, BIN\PCIDIAG.EXE, is a utility that can help users to diagnose the hardware
condition of each port of the selected board. See on-line help for more details.

sEmorbioAllndonstbiao Dilognose

Test Content

Carrent Settingss

Fi: Help, FZ£i+ Port Commect: F3i Start Diagnoze E=sch Exit
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Serial Programming Tools

RS-485 Programming

If you intend to do RS-485 communication with /ndusrio CP-114 Series, please follow the RS-485
programming guide below and also refer to the chapter, “Connection Cable and Cable
Wiring”, for more RS-485 operation details.

The Industio CP-114 Series supports only 2-wire half-duplex RS-485 communication.
Data+/- pins are served for both data transmitting and receiving, depending on the mode selected:
either Automatic Data Direction Control (ADDC) or By RTS mode.

Automatic Data Direction Control Mode

Automatic Data Direction Control schemeisthe best solutions for RS-485 applications. The

data mode selection jumper for the port should be set to Left position, to be able to 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 this mode is just as simple as RS-232/RS-422
programming.

By RTS Mode

If the datamode selection jumper for the port is set to Right position, By RTS modeis used. The port
is ready for transmitting data if RTS signal is asserted and ready for receiving data if RTS
signal is not asserted.

RTS schemeis atraditional way and suitable for most system, including Windows NT , Windows
95/98 and DOS, that permits RTS control from application programs. This mode should be
compatible with most of the already-made RS-485 applications.

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

We recommend you to configure /ndustio CP-114 Series ports as follows in order to acquire precise
timing control in RS-485 2-wire transmission.
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There are 2 solutions to control RS-485 2-wire transmission.

Solution 1

Thefollowing model is common in RS-485 2-wire transmission.

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

sio_RTS(port, 1); /* Turn on RTS signal. The RS-485
port is ready for transmitting data. */
sio_write(port, buff, 10); /* Write 10 byte characters in "buff".

The function blocks until last character
transmitted */

sio_RTS(port, 0); /* Turn off RTS signal. The RS-485
port is ready for receiving data. */
sio_read(port, buff, 10); /* Read 10 bytes */
Solution 2

There is adedicated RS-485 function in @Comm or API-232 library. It integrates the above
functions of solution 1 regarding sending data as one.

sio_putb_x(port, buff, tick ); /* 1.

2.
3.
4.

Turn on RTS and ready for
transmitting data.

Send data.

Wait for tick time.

Turn off RTS and ready for
receiving data. */

For more information on these functions, please refer to PComm library on-line Help file for Windows
NT and Windows 95/98 or API-232.txt file for DOS, respectively.
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5

Connection Cable and Cable Wiring

In seria data communications, the term DTE is for Data Termina Equipment, like PC COM1/2,
serial printers and terminals. The term DCE is for Data Communication Equipment, like modems.

RS-232 Cable Wiring

Thefollowingsare pin assignmentsfor the DB9 RS-232 connector for Port 1 and Port 2 of Industio
CP-114 Series.

CP-114 Series
(DTE, DB9 Male)

=
u

DCD
RxD

TxD

DTR
GND
DSR
RTS
CTS

O~NOUTDWNBRF
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Type 1: To connect the /ndustio CP-114 Series to a DTE device.

] ]
[} [}
! s ) ! PC COM2 port, Serial Printer,
CP-114 i (l i Terminal, or any DTE Device
i i
i i
CP-114 | | DTE Device
DB9 Male : : DB25 Male
[} [}
RxD : 2 2 I TxD
TxD | 3 3 I RxD
cTS I 8 4 | RTS
RTS ' 7 5 | CTS
DTR : 4 6 : DSR
DSR 1 6 20 1 DTR
GND ' 5 7 | GND
DCD : 1 8 ! DCD
[} [}
] ]
[} [}
' @D, @ | PC COM2 port, Serial Printer,
CP-114 : : Terminal, or any DTE device
i i
CP-114 | | DTE Device
DBY Male | | DB9 Male
[} [}
TXD | 3 2 | RxD
RxD ' 2 3 | TxD
RTS ! 7 8 I CTS
CTS | 8 7 I RTS
DSR | 6 4 | DTR
DTR ' 4 6 | DSR
GND : 5 5 : GND
DCD ! 1 1 ! DCD
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Connection Cable and Cable Wiring

Type 2: To connect /ndusrio CP-114 Series to a DCE device.

[} [}
| |
[ 3 . I Modem
CP-114 ' (l | or any DCE Device
| |
[} [}
| |
CP-114 1 DCE Device
DB9 Male | | DB25 Female
[} [}
[} [}
RxD 1 2 2 I RxD
TXD ! 3 > 3 L TxD
CTS ! 8 4 ' CTS
RTS i ;7 ——_5s | RTS
DTR i 4 6 | DTR
DSR ! 6 ——— 20 | DR
GND ! 5 — 7 ! GND
DCD : 1 — 8 : DCD

Type 3: To connect /ndustio CP-114 Series to a DTE with 3-pin wiring.

If the[Hardware flow control] featureissetto*“ ON", you must loop back (or short)
the RTSwith CTS and the DSR with DTR, DCD on the MOXA site.

If [Hardware flow control] feature is set to “OFF”, you could just leave RTS,
CTS, DSR, DTR, DCD open, ignoring the connection indicated in dash-lines.

PC COM2 port, Serial Printer,

! i
! |
5 ¢ [}
CP-114 | Y | Terminal, or any DTE Device
' I
| [}
! |
CP-114 i DTE Device
DB9 Male : : DB25 Male
[}
TxD i 2 | TxD
RXD i 3 I RxD
GND ' 7 I GND
RTS ! 4 | RTS
CTS | 5 I cTs
DTR ' 20 I DTR
DSR ! 6 | DSR
DCD ! 8 | DCD
| 1
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PC COM2 port, Serial Printer,

¥
A

= a
[}
CP-114 ' | Terminal, or any DTE device
= a
CP-114 | | DTE Device
DB9 Male | i DB9 Male
[} [}
[}
TXD | 3 3 I TxD
RxD ' 2 2 i1 RxD
GND : 5 5 | GND
RTS i 7 7 I RTS
CTS | 8 8 i CTS
DSR : 6 6 | DSR
DTR ! 4 4 ! DTR
DCD | 1 1 ! DCD
[}
! '

RS-422 Cable Wiring

The RS-422 standard uses a balanced voltage digital interface to allow communications of 10M bps
on cable length of 40 feet. Ten recelvers can be connected to any one driver for broadcasting systems.

RS-422 pin outs for Industio CP-114 Series:

CP-114
1 TXD-(A) O
2 TxD+(B) r//f—o_\‘ 1 TxD-(A)
3 RxD+(B) RTS(A) 6 I 2 TxD+(B
4 RxD-(A) RTS*gB; 7 e, 3 RxD+EB;
5  GND CTs+B) 8 g< 4 RxD-(A)

CTS(A) 9 ' G 5 GND

6 RTS-(A) =)
7 RTS+B) e
8 CTSHB)
9 CTS(A)
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Connection Cable and Cable Wiring

RS-422 Point-to-point RS-422 Broadcasting
CP-114 RS-422 Device CP-114 RS-422 Device 1
2 TxD+(B) RxD+(B) 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)
H— TxD-(A)
— GND

RS-422 with Handshaking
CP-114 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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RS-485 Cable Wiring

The RS-485 standard is an enhanced version of the RS-422 balanced line standard. It allows multiple
driversand receiversin amultidrop systems. Asmany as 32 drivers and 32 receivers can be put on any
multidrop system.

The Industio CP-114 Series supports only 2-wire half-duplex RS-485 communication.
Data+/- pinsare served for both data transmitting and receiving, depending on the RTS signal.

RS-485 pin outs for the /ndusrio CP-114 Series:

CP-114
1 Data-(A) 1 Data-(A)
2 Data+(B) 2 Data+(B)
5 GND
5 GND

Multidrop RS-485 Half-duplex

CP-114 RS-485 Device 1
Master Slave
2 Datat —_ Data+
1 Data Data-

5 GND GND

RS-485 Device N
Slave

H Data+

Data-

GND

See the section “ RS-485 Programming” of the chapter “ Serial Programming Tools” for
more RS-485 programming details.
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Connection Cable and Cable Wiring

Impedance Matching and Termination Resistors

For RS-422/485 serid communications, when an electrical signal 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 asin the line
itself by terminating them with resistors.

Industio CP-114 Series dready installs the resistors on board for your convenience, indicated as
follows. The value of the termination resistor should equal the characteristic impedance of the

transmission line. Resistors should be added near the recelving side. Note: Stands for termination
resistor near the receivi ng sde.

CP-114 Series RS-422/485 Device
2 TxD+(B) _ RxD+(B)
R —.—
4  RxD-(A) —S—«—— TxD-(A)
A — U
oy T

JP5:Interface selection Jumper for Port 1
JP6:Interface selection Jumper for Port 2

SW2_ SWI .
AUTO __RS-485 SW1: RS-422/RS-485 Selection Switch for Port 1/2/3/4

l:l on ON SW2: Data Mode Switch for Port 1/2/3/4
s/l

ByRTS RS-422

JP1/2/4/3:Termination Resistor Jumper for Port 1/2/4/3

Industio CP-114 Series Board
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DB37 Connector

The following lists the pin assignments of the Industio CP-114 Series DB37 connector on the bracket.
With this information, you may fabricate any type of fan-out cables, such as DB37 to DB9 x 4 or
DB37to DB25x 4.

For RS-232 Mode

Pin no. Signal Pin no. Signal
29 RI2 19 TxD1
11 DCD2 30 DTR2
12 GND 31 DSR2
13 CTS2 32 RTS2
14 RxD2 33 TxD2
15 RI1 34 DCD1
16 DTR1 17 DSR1
36 CTS1 18 RTS1
37 RxD1

Note: Make shield grounded to connector.
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Connection Cable and Cable Wiring

For RS-422 Mode

Pinno.  Signal Pin no. Signal
1 20 CTS2-(A)
2 TxD2-(A) 21 RxD2-(A)
3 GND/VEE2 22 RTS2-(A)
4 CTS2+(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 RTS3+(B) 28 TxD3+(B)
10 RxD3+(B) 29 CTS1-(A)
11 TxD1-(A) 30 RxD1-(A)
12 GND/VEEL 31 RTS1-(A)
13 CTS1+(B) 32 RTS1+(B)
14 TxD1+(B) 33 RxD1+(B)
15 CTSO-(A) 34 TxDO-(A)
16 RxDO-(A) 35 GND/VEEO
17 RTS0-(A) 36 CTS0+(B)
18 RTS0+(B) 37 TxDO+(B)
19 RxD0+(B)
Note: Make shield grounded to connector.

For RS-485 Mode
Pin no. Signal Pin no. 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/VEE1 35 GND/VEEO
14 Datal+(B) 37 Data0+(B)

Note: Make shield grounded to connector.
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6

Troubleshooting

Common Industio CP-114 Series problems and possible solutions are listed below. If you still have

problems, contact your dealer or Moxafor help. Or usethe“Problem Report Form” at theend of
thismanual to report problems to your dealer at once for faster technica support.

General Troubleshooting

1. The MOXA driver, while installing the driver, cannot detect the MOXA PCI
board.

Hardware causes and solutions:
a  Theboard isnot installed or missing (absent). Please ingtall it.

b. The board is not properly plugged in the system. If that is the case, re-install the board and make
surethat it fitswell ina32-bit PCl dot thistime. Sometimesthe dot for plugging the board is bad.
In this case, try other dots until you find a good one.

c. Your motherboard doesnot have avacant IRQ for the CP-114 Series. Please enter BIOS and make
sure there are available IRQ in PCI/PnP settings.

2. The MOXA board and driver are activated but cannot transfer
(transmitting/receiving) data.

Hardware Causes and Solutions:

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

b. The cables or the boards are defective. You 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.
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Software Causes and Solutions:

a. For RS-422 mode, Industio CP-114 Series checkstheline status (CTS) before it sends data out if
the RTS/CTS flow control featureis set to “ Enable” in the configuration or application program.
Please refer to the “ Connection Cable and Cable Wiring” chapter for proper wiring.

b. Perhaps the application controlling the board is not correctly written according to the
corresponding APl 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 “ Termina emulator” or “HyperTerminal” utilities are good for testing the COM
ports.

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 the system reboots, the error message “Another driver in the system,
which did not report its resources, has already claimed the interrupt used by
xxx.” appears in the Event Log.

This indicates that the MOXA board is found, but the IRQ is conflicting with another adapter.

Please make sure thereis no conflict with other adapter’ sIRQ. Check the PCI BIOS IRQ settings
first. Make sure that an IRQ is available.

2. After the system reboots, the error message “Cannot find any configured
MOXA Smartiollndustio PCI Series board!” appears in the Event Log.

Please make sure the PCI board is seated firmly in the expansion dot.

3. The COM number of the /ndustio CP-114, with device number xx, conflicts
with others.

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

4. Windows NT system panic (blue screen).
The possible reason isan IRQ or I/O address 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.
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Troubleshooting

Windows 95/98

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

1.

The system fails to find the /ndustio CP-114 board!

- The board(s) is not plugged properly.

- The dot for plugging the board is defective.

In this case, please try other dots until you find a good one.
- The board might be defective.

After the system reboots, the error message “CP-114 (BusNo=x, DevNo=x,
Port1=COMYx) interrupt number is invalid!” appears.

Thisindicates that the MOXA board isfound, but the IRQ is conflicting with other adapter. Make

sure MOXA board' s IRQ is not conflicting with other adapter’ s. Check the PCI BIOS IRQ
settings and select an available IRQ for MOXA boards.
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A

Technical Reference

Specification
< Businterface: 32-bit PCI (Spec 2.1)
< Number of ports: 2 (RS-232 or RS-422/485), 2 (RS-422/485)
% 1/O address: Assigned by BIOS
* IRQ: Assigned by BIOS
< Databits: 56,78
< Stop bits: 1,15,2
< Parity: None, even, odd, space, mark
<+ UART: 16C550C or compatiblex 4, each with 16byte TX/Rx FIFO
< Speed (bps): 50 ~ 921.6K
< Connectors: DB9 (male)x 4
<+ Datasignas: RS-232 TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND
RS-422 TxD(B)+/(A)-, RxD(B)+/(A)-, RTS(B)+/(A)-,

PCI

CTS(B)+/(A)-, GND
RS-485 Data(B)+/(A)-, GND
|solation protection: Max. 2000V (CP-1141, CP-1141S)
Surge protection: ESD 25KV (CP-114S, CP-1141S)

RS
RS

RS
-

< Operating temp: 0~55
< Regulation Approval: CE, FCC ClassA
< OS supported: Windows NT, Windows 95/98, DOS

3

Termination resistor:  RS-422: 120 Ohm
RS-485: 120 Ohm, jumper enable/disable
Power requirement: CP-114: 720mA max. (+5V), 43mA max. (+12V), 31mA max.(-12V)
CP-114S: 735mA max. (+5V), 44mA max. (+12V), 33mA max.(-12V)
CP-1141: 1164mA max. (+5V), 35mA max. (+12V), 48mA max.(-12V)
CP-1141S: 1170mA max. (+5V), 36mA max. (+12V), 49mA

RS
-

RS
o<

max.(-12V)
< Dimensions: CP-114/CP-114S: 135 mmX 110 mm
CP-1141/CP-1141S: 160 mmX 120 mm

The 32-bit /ndustio CP-114 Series board complies with the PCl specifications 2.1. Hardware
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configuration for IRQ and 1/0 addressesis automatically assigned by the PCI BIOS. Hence, you must
first plug the board before installing the software driver.

Unlike ISA dots, different PCI dots in the same PC may have different bus numbers and device
numbers with respect to the PCl specifications. The same PCl board will have different system

configurations if switching to a different PCl slot, which may be caled slot-sensitive or
slot-dependent. Thismay aso apply to PCI slatsin PC with different motherboard, which may use

different device number sets. For example, some use 17, 18, 19, and 20 for identifying the
respective PCl dots but someuse 11, 12, 13 and 14.

Due to the slot-dependency, it is necessary to re-configure the software driver once the
board is plugged in different PCI dots.

Upto 4Industio CP-114 Seriesboards are allowed in one system. When installing more than one board,
please remember the order of boards for distinguishing the installed boards.

UART 16C550C

The UART chip, 16CS550C, isan intelligent asynchronous controller capable of supporting one full

duplex channel that simultaneoudly transfers data at 921.6 Kbps. To increase the overall data
throughput, specia features such as on-chip FIFO and on-chip hardware flow control are used to
reduce the number of interrupts to the onboard CPU and to prevent any loss of valuable data.

A-2 Industio CP-114 User's Manual



Prohlem Report Form
Industio CP-114 Series

Customer name:

Company:
Tel: Fax:
Email: Date:

1. Moxa Product: CP-114 Series Model : OCP-114 OCP-1141 OCP-114S OCP-1141S
Serial Number:
2. Moxa Driver Version:
3. Moxa Hardware Settings: PCI slot number
4. Operating System: [0 Windows 95 O Windows 98
O WindowsNT 351 O WindowsNT 4.0
O DOs O Others

. PC Host: Make Model

CPU: Speed MHz Make Model
BIOS: Make Version
. PCI IRQ Configuration in BIOS:

o0 N o

PORT 1 2 3 4
1/10
IRQ
Interface
(RS-232/422/485)
RS-485 Data Mode
(ADDCIRTS)

9. Problem Description: Please describes the problem as clearly as possible, including the error message you see. We
may have to 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:



For product repair, exchange or refund, you must:

< Provide evidence of origina 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 dealer.

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

on the outside of the package, and include a description of the problem aong with the return address and telephone number
of atechnical contact.



