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MOXA Internet Services

Customer’s satisfaction is always our number one concern. To ensure that customers get the full benefit
of our services, Moxa Internet Services have been built for technical support, product inquiry, new driver
update, user’s manual update, etc.

The followings are the services we provide.

E-mail for technical support
address.  support@moxa.com.tw

FTP site for free driver update
address.  ftp.moxa.com

or
ftp.moxa.com.tw
user ID:  ftp

password: your_email_address

World Wide Web (WWW) Site for product info
address: www.moxa.com
or www.maoxa.com.tw




About This Manual

Thismanual is composed of six Chapters and one Appendix. This manual iswritten for installer, system
administrator and software programmer.

If you are afirst-time installer and system administrator, we recommend you to go through the whole
manual except Chapter 4 “Serial Programming Tools’.

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 Option (Opt8x) and Cable
Wiring”.

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

Chapter 1 Introduction
This chapter gives the overview and features for C168H/PCI. Check-list and overall installation guide are
also included.

Chapter 2 Hardware Installation
This chapter gives details of how to do hardware installation for C168H/PCI and connection option
(Opt8x).

Chapter 3 Software Installation
This Chapter describes the software installation, board and ports configuration, driver update and
removal for various operating systems: Windows NT, and Windows 95/98.

Chapter 4 Serial Programming Tools
This Chapter roughly describes the programming tools for various O.S. platforms, including @Comm Lite
under Windows NT and Windows 95/98. Also, RS-485 programming issueis discussed (for Opt8J).

Chapter 5 Connection Option (Opt8x) and Cable Wiring
This Chapter describes the RS-232/422/485 cable wiring for each connection option (Opt8x).

Chapter 6 Troubleshooting
This Chapter describes error might happen and possible solutions for C168H/PCI.

Appendix Technical Reference
This chapter describes specification, PCI, UART, and DB62 pinouts.
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Introduction

Overview
Smartio - The Smart Multiport Async Solutions

The term Smartio represents smart multiport serial /O solution. Smartio
C168H/PCI is designed for 32-bit PCI bus with Plug and Play feature. It offers 8
serial ports for connecting terminals, modems, printers, data acquisition equipment
and any other serial devices to the PC and its compatible systems. Being a well-
designed and fine-tuned device driver, the Smartio board makes full use of the 32
byte TX/Rx FIFO and on-chip H/W flow control, which makes it possible
transferring data without loss at high speed as 921.6 Kbps. They offer areliable and
high performance solution for serial multiport communications.

Board Applications
The board applies for many applications. Here are afew:
1 Internet/Intranet Connection
1 Remote Access Application
1 Multi-user Application
1 Industrial Automation
1 Office Automation

1 Telecommunication

1 PC-based (vending) Machine or Kiosk System

Smartio C168H/PCI User’'s Manual 1-1



1 Point-of-Sale (POS) System

PCI Solution

The board complies with PCl Spec. 2.1 needing neither switch nor jumper. The
hardware configuration for the IRQ and Memory addresses is automaticaly
assigned by the PCI BIOS. Hence, the board MUST be plugged first before
installing the software driver. For more PCI information, please refer to Appendix
“Technical Reference’.

Operating System Support

It supports Windows NT, Windows 95/98 and DOS with user-friendly installation,
configuration and performance.

MOXA Serial Comm Tool

For application development, MOXA provides an easy-to-use serial communication
library (@Comm) under Windows NT and Windows 95/98. With the library, it is easy
to develop your own applications using sample applications developed with Visual
Basic, Visua C++, Borland Delphi, etc. Utilities, such as diagnostic, monitor,
terminal emulation, etc., are aso included for debugging or monitoring the
communication status or terminal emulation, or even file transferring.

Features

Compact board size, half-size

Plug and play, no switch no jumper

Surge/isolation protection option

High speed 16C550C Communication Controller with on-chip hardware flow
control, no dataloss

Windows NT/95/98 device drivers and ®@Comm serial comm tool
Bus interface: 32-bit PCI

Number of ports: 8

I/0 address: Assigned by PCI BIOS

IRQ: Assigned by PCI BIOS

Databits: 5, 6, 7, 8

Stop bits: 1, 1.5, 2

Parity: None, even, odd, space, mark

UART: 8N16C550C or compatible

<K<K
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Speed (bps): 50 ~ 921.6K

Connectors: 8§NDB25/DB9, male or female

Datasignals: RS232jbTxD, RxD, RTS, CTS, DTR, DSR, DCD, GND
RS$422ibTxD+(B), TxD-(A), RxD+(B), RxD-(A), GND

(Opt8XRTS+(B), RTS-(A), CTS+(B), CTS-(A))

R$485ibDatat+(B), Data-(A), GND

Operating temp: 0 ~ 55 ¢J

Power requirement: 180mA max. (+5V), 110mA max. (+12V), 160mA max. (-12V)

Dimensions; 123 cmjN100 cm

Popular O.S. Support:

C168H/PCI
Windows NT u
Windows 95/98 U
Dos R

Driver supported by Moxa and shipped with product
Driver supported by Moxa and shipped by request

Note: Y ou can download the latest versions of drivers for above O.S. from the

MOXA FTP service. For other O.S. drivers (other than O.S. listed above),
please check out MOXA web site to see whether they are available.

Check List

Upon unpacking the Smarrio C168H/PCI, you should find the following items in
the package,

\Y4
\V4

\V4
\Y4

Smartio C168H/PCI 8 port serial board
Device driver diskettes:
1 Windows NT and Windows 95/98 N1

1 ®CommLite jN1

Smartio C168H/PCI User’s Manua (This manual)
One of the following connection options:

Opt8A/Opt8B/Opt8S

A4

A4

RS-232 connection box with 8 DB25 female/male ports (surge protection for
Opt8s).
1.5 meter DB62 to DB62 cable.
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Opt8C/Opt8D

Vv  RS-232 octopus cable with 8 port male connectors, DB25 for Opt8C or DB9
for Opt8D (1 meter long).

Opt8F/Opt8Z

Vv RS-422 connection box with 8 port female DB25 connectors (isolation
protection for Opt8F).

Vv 1.5 meter DB62 to DB62 cable.

v 110V or 220V adapter included.

Opt8J

Vv RS-422/485 connection box with 8 port female DB25 connectors.
Vv 1.5 meter DB62 to DB62 cable.
v 110V or 220V adapter included.

1-4 Smartio C168H/PCI User’'s Manual



Introduction

Installation Guide

This section gives a brief summary of how to install the Szazr70 C168H/PCI under
each supported operating system. Installation is simple and involves the following

stages:

Check PCI BIOS settings
Install Smartio C168H/PCI board
and connection option (cable/box)

y

Install software from diskette
and configure driver for board and ports

)

Connect devices with cable

Restart system

Check the driver initialization status

If system restart successfully, you may
develop your applications or

execute desired applications

See Chapter 2 “Hardware
Installation”

See respective O.S. Section
of Chapter 3 “Software
Installation”

See Chapter 5 “Connection
Option (Opt8x) and Cable
Wiring” for cable wiring

See Chapter 3 “ Software
Installation”

See Chapter 4 “ Serial
Programming Tools”

Smartio C168H/PCI User's Manual 1-5
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Hardware Installation

The installation of the Smartio C168H/PCI consists of hardware and software
installation. The respective sections of the operating systemsin the next chapter will
discuss more about the software installation. The hardware installation is described
in this chapter.

The no-switch-no-jumper Smarrio C168H/PCl board hardware configuration for
IRQ number and I/O addresses is automatically assigned by the PCI BIOS. Hence,
the board MUST be plugged first before installing the software driver.

Installing the Smartio C168H/PCI Board

Step 1:

Power off the PC.

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
Step 3

Step 4

Step 5:

Step 6:

Remove the PC cover.
Remove the slot cover bracket if thereisany.

Plug the Smartio C168H/PCI(s) in the free PCI expansion slot(s) of the
PC.

Fasten the holding screw to fix the control board in place.

Replace the system cover.

Smartio C168H/PCI User's Manual 2-1



Step 7:  Connect one of the connection box/cable (also adapter if required)
detailed in the next section.

Step 8:  Power on PC and BIOS will automatically set the IRQ and memory
address.

Each board must occupy one unique IRQ and one unique
memory address, which are assigned by PCI BIOS
automatically. However, you may select the free IRQ number
manually via PC's BIOS setup for PCI slot, but normally this
method is not available for memory. The possible IRQ numbers
are2,3,4,5,9, 10, 11, 12, and 15. The possible /O addresses are
from 0x0000 to OXFFFF.

Step 9:  Proceed with software installation detailed in the next Chapter “ Softwar e
Installation”.

Installing Connection Option Opt8x

Connect the Smartio C168H/PCI with the one of the following connection options.
Then you can connect your modem, serial printer, PC COM1/2, bar code reader,
POS, instrument or any other serial devices to the DB25/DB9 connectors. Refer to
Chapter “Connection Option (Opt8x) and Cable Wiring” for RS-232/RS-422/RS-
485 cable wiring.

2-2 Smartio C168H/PCl User’s Manual



Hardware Installation

Opt8A/Opt8B/Opt8S

Hold one end of the DB62 cable and plug it into the DB62 connector on the bracket
of the Smarrio C168H/PCI. Carefully screw it until it is tight. Then plug the other
end of the cable to the RS-232 connection box's DB62 connector. Both ends of the
cable areidentical.

— oo
——— =i D
—— | [ ANRARARARNY B RIHIREINI}

] Smartio C168H/PCI

Opt8A/Opt8B/Opt8S

Opt8C/Opt8D

Hold one end of the DB62 cable and plug it into the DB62 connector on the bracket
of the Smartio C168H/PCI. Screw it carefully until it fits.

P1 P2 P3 P4
ol -
= O
! (LTI [
P5 P6 P7 P8
Smartio C168H/PCI

Opt8C/Opt8D
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Opt8J/Opt8F/Opt8Z

Hold one end of the DB62 cable and plug it into the DB62 connector on the bracket
of the Smarrio C168H/PCI. Carefully screw it until it is tight. Then plug the other
end of the cable to the RS-422/RS-485 connection box's DB62 connector. Both ends
of the cable are identical. After that, don't forget to apply power via the adapter to
the Opt8JF/Z.

— | |

— H oo
——— = D
(LI T

o

OPtBF/OptBZ/Opts) Smartio C168H/PCI

Refer to Chapter “Connection Option (Opt8x) and Cable Wiring” for RS-
232/RS-422/RS-485 cable wiring. And also to Chapter “Serial Programming
Tools’ for RS-232/RS-422/RS-485 programming details.

Operating Opt8J

Opt8J is the RS-422/485 connection box with 8 port female DB25 connectors for
MOXA 8 port boards, including the Smartio C168H/PCIl. There are 8-DIP switches
on the side of the Opt8J. Each switch controls the communication mode (RS-422 or
RS-485) of each port respectively.
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Hardware Installation

T

¢ RS-422/485 Port Switch of Opt8J *

e

1234 567 8
DIP OoN |

RS-422 Mode
Set the respective switch to OFF position to use RS-422 interface. This means the
port is always ready to transmit and receive data simultaneously (full-duplex).

RS-485 Mode

The Opt8J supports only 2-wire RS-485 communication. Set the respective switch
to ON position to use RS-485 interface. This means the port can transmit data only
when RTS is asserted, and receive data only when RTS is not asserted (half-duplex).

Refer to Chapter “Connection Option (Opt8x) and Cable Wiring” for RS

422/RS-485 cable wiring, and aso to Chapter “Serial Programming Tools’ for
Opt8J RS-485 programming details.

Smartio C168H/PCI User’s Manua 2-5



2-6 Smartio C168H/PCl User’s Manua



3

Software Installation

In this chapter, the software driver instalation, configuration and driver
update/removal procedures are described for various operating systems, including
Windows NT, and Windows 95/98. Before proceeding with the software installation,
complete the hardware installation first.

If it is required to develop your own applications, please refer to the next chapter,
“Serial Programming Tools” for serial programming issues.

Windows NT

Windows NT supports up to 256 seria ports, from COM1 to COM256. To fully
utilize the advanced features of Windows NT, multi-process, multi-thread, and pure
32-bit Windows NT device drivers are developed for the Smarrio C168H/PCl and
other MOXA multiport boards. The drivers conform to Win32 COMM API
standard.

To ingtall the driver for the very first time, please go directly to Section “Installing
Driver”.

To re-configure the board and port for installed boards, please refer to Section
“Configuring Board and Port”.

To update the driver for installed boards, please refer to Section “Updating Driver”.

To remove the driver, please go to Section “Removing Driver”.

Smartio C168H/PCI User's Manual 3-1



Installing Driver
First Time Installing Driver

Following is the procedures for installing the Smarrio C168H/PCI 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 (9).

1. Pleaselogin NT as Administrator.
2. Open[Control Panél], click [Network] icon and select [Adapter 5] tab.

3. Click [Add] button, then [Have Disk...] button in [Select Network Adapter]
dialog box.

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

Network 2] x]
Iientiicalion | Servises | Protocels Adapiets | Bindings | |
Netwoik pdapters: Y = 1>
(1] Novel NE2

Click the Metwork Adapter that matches pour hardwars, and then
click OK. If you have an installation disk for this component. click
Have Disk.

Metwork Adaptst:

8 3Com ICT08 154 16-bit Ethemet Adapter i!
B 3Com Etherlink 1 &dafliter [slza 11116 and 116 TF)

B8 3Com Etherlink |11 1SA/PCMCIA Adapter

Aed B8 3Com EtherLink 11| PCI Bus-Master Adapter [3C530)
- — | |ER3Com Etherlink16/EtherLink 16 TP Adapter

U_m Notax B 2 e Cond Cblimel dele DCLAR M ANDACE T Adarmbee 2ArEarRy :I
Novel NE2000 &d Have Disk,.. |
—
Insrt disk with softwars provided by the software or ak
@  hardware manufacturer. f the files can be found at &

different lacation, for example: an another diive ipe a
! il ath s s e B - ; _Concal |

[awWINDOWS.NT]
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Software |nstallation

5. Select MOXA Smartio/l ndustio Family multiport board in Select OEM
Option diaog box, and click [OK] to start driver installation.

Select OEM Option E

Choose a software supportsd by this hardware manufactiser's disk,

ok I Canesl Help

M oxa Smartio/l ndustio Configuration Panel dialog box appears.

6. Click [Add] button to open Property dialog box to change port setting and
advanced FIFO configuration done automatically by the system.

Board Type | i address | INT vector | IR | Bus | Dev | COMNumber |

Property |
oK camesl |

7.  Select the newly plugged C168H/PCI board from the Board Type pull-down
list.

8. Click on aspecific port Item.

9. Click [Port Setting] button to open Port X dialog box.
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Board Type

i B Series(Bus.
S [Feray
| =

10. Select aCOM number for the specific port from Port Number pull-down list.

Step 11 is optional, if you want to assign COM numbers to ports
manually.

11. Check Auto Enumerating COM Number check-box then the subsequent
ports are mapped to continuous COM numbers. For example, if COM 3is
assigned to Port 1, then COM 4 will be automatically assigned to Port 2.

You may skip Step 12 to 15, if the system doesn’t require a
specia performance tuning.

12. Select an Rx FIFO Trigger from Rx FIFO Trigger pull-down list.

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

3-4 Smartio C168H/PCI User’s Manua




Software |nstallation

13.

14.

15.

16.

17.

Check Set the changeto all ports check-box then if desire to apply Rx FIFO
Trigger just defined to all ports.

Select aTx FIFO Size from Tx FIFO Size pull-down list.

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

Check Set the changeto all ports check-box then theif desire to apply Tx
FIFO Sizejust defined to all ports.

cottineer S =]

I Auta Enumerating SOM Number

|
B FIFD Triger 14 i

[¥ S&tthe change to all ports

|.

[V Set thie charige to all ports

ol I Cancel l

Click [OK] button in Port X dialog box to confirm the port setting.

Click [OK] button in Property dialog box to complete the port setting and
return to M oxa Smartio/l ndustio Configuration Panel dialog box.

Now the configured C168H/PCI board item will be shown in Moxa
Smartio/lndustio Configuration Panel dialog box.
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18. Click [OK] button in M oxa Smartio/Industio Configuration Panel to return
to Network dialog box.

19. Click [OK] button in to exit Network dialog box.

20. Restart the PC.

The driver configuration will NOT take effect until you restart the
PC.
Double check if al the Smarrio C168H/PCI components — the

control board and one of the connection options — are connected
and fastened tightly to make sure that the system and the driver
start successfully.

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.

21. Enter the[Administrative] group, click [Event Viewer] icon and select [L og]
and [System] to check a message similar to “M OXA C168PCI series, with
first serial port COM 3, has been enabled” for each configured board.
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Software |nstallation

If an error message similar to “Cannot find any configured
MOXA Smartio/lndustio series board!” pops up, refer to the
Troubleshooting chapter for solutions.

Once the board and the driver are installed and the driver restarts successfully, you
can start to devel op applications with the @Comm library (See “ Serial Programming
Tools”) or the Microsoft Win32 API. You can aso execute any ready-made
applications, such as ®@Comm 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.
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Configuring Board and Port
Re-configure Port Setting

If the driver isinstalled and only desire to re-configure the ports, please refer to the
following procedures. Except procedures listed below, it is also allowed to do so by
clicking [Start] & [Program Filess & [MOXA Utility] & [Moxa
Smartio/lndustio Configuration Panel] € [Property] and then refer to Step 6-21
in the previous section “First Time Installing Driver” of “Windows NT” section.

1. Open|[Control Panel], click [Network] icon and select [Adapter ] tab.

2. Click on MOXA Smartio/Industio Family Adapter in Network Adapters
list

3. Click [Properties] button to open Moxa Smartio/l ndustio Configuration
Panel dialog box to change port setting and advanced FIFO configuration.

Hetwork EHE
Identificatinhl Sawb&s] Pratocals  Adapters | Bindingxl
Metwork Adapters:

B 1] M5 Loopback Adapter
B8 [2] MORA C218T whbo/CP-204) Adapter
S [B] MO Smartiod nduzho Familp ddapter

Add Bemave Eropettias.. Update

ltem Nates:
MOEE Smartioddndustio Family Adapter
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Software |nstallation

4. Click [Property] button in M oxa Smartio/l ndustio Configuration Panel
dialog box to open Property dialog box.

B0

5. Thenpleaserefer to Step 6to 21 in “First Time Installing Driver” of
“Windows NT” section.

Board Type
[ (It |" S
Int=rrupt No . :

Eort Setting |

[ o | _coma |
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Add Another C168H/PCI Board Configuration

If another MOXA C168H/PCI board is plugged and needed to be configured, please
see this section for details. Up to four C168H/PCI board can be installed in ONE
system under Windows NT as long as the system sources is sufficient.

Except procedures listed below, it is also allowed to do so by clicking [Start] &
[Program Files] € [MOXA Utility] € [Moxa Smartio/lndustio Configuration
Panel] and then aso refer to step 6-21 in the previous section “First Time
Installing Driver” of “WindowsNT” section.

1. Open[Control Panel], click [Network] icon and select [Adapter ] tab.

2. Click on MOXA Smartio/Industio Family Adapter in Network Adapters
list.

3. Click [Properties] button to open M oxa Smartio/l ndustio Configuration
Panel dialog box.

Metwork EHE
Jcte_nﬁﬁqaﬁn’n| Sawin'ss] Piatocals  Adsplers |E_fr1dings|
Metwork Adapters:

ER[1] M5 Loopback Adapter
B9 (2] MOXA C218T whbo/CP-204) Adapter
i [E] MOA Smartio/Industio Family Adapter

Add.. l Bemove | E[op&(h'ele\..l Update l

ltem Motes:
MO¥A Smartio/lndustio Family Adapter
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Software |nstallation

4. Thenpleaserefer to Step 6to 21 in“First Time Installing Driver” of
“Windows NT” section.

artiofTndustio Co

| COM Number
(168 PC| Series E7O0 11 (] 17 COm10

Acied I Femove | Property |

Remove Existing C168H/PCI Board Configuration

By unplugging C168H/PCI board, the system will automatically remove the
configuration. Therefore, there is no need to do removal action from Moxa
Smartio/lndustio Configuration Panel dialog box.

Updating Driver

To update the driver for the Smartio C168H/PCI board, simply follow the following
procedures.

1. Open[Control Panel], click [Network] icon, and select [Adapter ] tab.

2. Click on MOXA Smartio/lndustio Family Adapter in the Network Adapter
list.

3. Click [Remove] button in Network dialog box.
4. Click [Closg] button in Network dialog box.

5. Restart the system.

Smartio C168H/PCI User’s Manua 3-11



6. Pleasereferto Step 1to21in“First Timelnstalling Driver” of “Windows

NT” section to install the new driver.

Removing Driver

To remove the driver for the Smartio C168H/PCI board,

1. Open[Control Panel], click [Network] icon, and select [Adapter 5] tab.

2. Click on MOXA Smartio/lndustio Family Adapter in the Network Adapter

list.

3. Click [Remove] button in Network dialog box.

Metwork

|dentificatin'n| Sawir."esl Pratozols AHBDIGI'S I E‘rinding&l

Metwark Adapters:

S [1] M5 Loopback Adapter
B9 (2] MORA C218T ubo/CP-204) Adapter
- [B] MOEA Smartioindushio Family Adapter

Add. Bemove Propertias. . Update

Item Motes:

MOxA Smartiondustio Family Adapter

4. Click [Close] button to exit Networ k dialog box.

5. Restart the system to activate the new configuration.
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Software |nstallation

Windows 95/98

Windows 95/98 driver supports up to 128 serial ports, from COM1to COM128. To
fully utilize the advanced features of Windows 95/98, multi-process, multi-thread
and pure 32-bit Windows 95/98 virtual device port drivers (VxD) compliant with
communication drivers (VCOMM) are developed for the Smartio C168H/PCI and
other MOXA multiport boards. The drivers conform to the Win32 COMM API
standard.

To install the driver for the first time, or to add more boards, please go directly to
Section “Installing Driver”.

To re-configure the ports for installed boards, please refer to Section “Configuring
Board and Port”.

To update the driver, please go to Section “Updating Driver”.

To remove the driver, please go to Section “Removing Driver”.

Installing Driver

You can easily plug the Smarrio C168H/PCI board and work right away with very
little installation efforts under Windows 95/98 supporting 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 for the first time. In this case, you need
the driver diskette.

At most 4 Smartio C168H/PCI boards can be installed in ONE system as long as the
1/0 addresses and |RQ number resources are sufficient and available in the system.

The following flow chart illustrates the driver installation stages of the Smartio
C168H/PCI boards. Each stage will be discussed later.
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Install the Smartio PCI board in the system

I

Start Windows 95/98 to detect the board

v

Driver installed before?

lNo

Install the driver with the diskette
See Section “First Time Driver Installation

Stage”
Configure the port
See Section “Port Configuration Stage”

Yes

v

The ports of the Smartio C168H/PCI
Board are ready to work.
See Section “Board and Port Ready Stage”
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First Time Driver Installation Stage

This stage presents the steps for installing the driver for the first time of the first
Smartio C168H/PCI board. The instalation of the Smartio C168H/PCI board for
Windows 95 and Windows 98 are dlightly different and will be described in two
columns. Follow the steps in the left column for Windows 95 or the right column

for Windows 98 respectively.

If one MOXA C168H/PCI board had been previously installed and another MOXA
C168H/PCl board was plugged, the system will prompt you to do Port
Configuration Stage discussed in the next section and skips this stage.

1. Upon detecting the first new Smarrio C168H/PCI board, Windows 95/98
will automatically display a New hardwar e found message box, and then pop
up the following dialog boxes. Click Next button.

Windows 95
Update Device Driver Wizard
This wizard wil complete the installation of:
PLI Senal Cantroller

by searching yout local drives. netwerk, and Intsmet
Iacations far the most canent dnver

Il wou hiave a digk or CO-AOM that cama with this device.
insett it

|1z tecommended that you let Windows seaich for an
updated diiver, To dothis. click Nel to continue,

2. Click [Other Locations] button.

Windows was unable 1o lacale a driver for lhis device.
If you da not want to stall & divey now. chck Finsh: To

seaich for a diiver manualy. click Other Locations. 0, fo
begin the aulomatic search agaim; cliek Back.

Dther Lacatiors. .

Cancal

Windows 98

Add New Hardware Wizard

This wizard searches for new divers for

PE| Senal Controller

& dewice diiver i a soltware pogram that makes a
h work.

i

2. Select [Display a list...] and click Next button.

Add New Hardware Wizard
Yadhat do you want 'Windows to do?

" Search for the bes! diiver foi your device
[Recommended]

= IEilspley st of all the diivers in & specilic
location s you can select the diver you wanLr
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3. Type A:\Windows.95 in the Location field, and
click [OK] button in Select Other Location
dialog box. The system will start reading the
files from the diskette.

Select Other Location B

Tipe the name of the folder that cantaing Ihe diver you wanl, To ssaich for a foldsr. click
1OWEE. ) :

Lacation

D iA:\WINDDWS %

4. Click [Finish] button.

lIpdate Drmer Device Wizard

Windows founctthe Tollewing updsted driver for this
vice

 CI68 PCT Seriss

If you weant to use this driver, cick Finishy If this is not the
carrect driver and yau wart o search for 2 different driver
manually, click Other Locstions.

Location of Oriver
|| ndowsas
< Beck D) | [CFmsn_ | Garcel
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3. Select Other Devices and click [Next] button.

ﬁelﬁpr the type of device from the list below, then click
&l -

[Mouse B

Metwork adapters
Other detected devices

PCMCIA socket
Ports [COM & LPT)

Printer
SC5 contrallers
Sound, video and game cantrollers
System devices

Universal serial bus controller x

<Back [ We> | cancel |
I

4. Click [Have Disk] button.

. Select the manufachuer and model of your haidwars device. If you have a
\) “disk that contains the updated driver, click Have Digk. To instal the updated
dirver, ahek Finish.

<Back [T Concel |

5. Type A:\Windows.95 and click [OK] button.
The system will start reading the files from the
diskette.

Install From Disk

[x]
] Imsert the manutacturer's installation disk into “
i’l‘ the diive selscted. and then click 0K o |
G|
Copy manufactuine's fles fom:
[ Swindowes 55

=] dowe. |
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6. Click [Next] button.

Select the manufactursr and modsl of your hardwats devics. I you have
disk that contain the updated driver, click
chiver. click Finish

-
Have Disk Toinstall the updstad

< Back

Cancal |

7. Click [Next] button.

Add New Hardware Wizard
“afindows: driver file szarch for the device.

‘L1868 PCI Series
‘windows 1 row ady to install the: selectad diver for this
davics. Click Back to select a different diiver. o click Neat
to continiis:
Locatian of diiver:

ﬁ ANWINDOWS 95\MSIBRD.INF

< Bank Cancel

Port Configuration Stage

After the driver is installed, C168 PCIl Series Installation dialog box will be
displayed automatically and the port mapping is automatically done by the system.

If one MOXA C168H/PCI board had installed previously and another MOXA
C168H/PCI board was plugged, the system will prompt you to do port configuration
directly discussed in this section.

1. Click on aspecific port.

2. Click [Port Setting] button to open Port X dialog box.
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F INT et

rterrut ho. | ] 3 I

Base i0 Port Ackiress N

PCIBus bumber 15 0 and Device Number i3 11

For COMNo | RxFRO Tig | TxFROSen |

o | Concel |

3. Select aCOM number for the specific port from Port Number pull-down list.

Step 4 is optional, if you want to assign COM numbers to Ports
manually.

4. Check Auto Enumerating COM Number check-box then the subsequent
ports are mapped to continuous COM numbers. For example, if COM 3is
assigned to Port 1, then COM 4 will be automatically assigned to Port 2.

You may skip Step 5 to 8, if the system doesn’t require a special
performance tuning.

5. Select an Rx FIFO Trigger from Rx FIFO Trigger pull-down list.

Rx FIFO trigger levels, at 1, 4, 8 or 14 bytes, are available, and the default
valueis 14 bytes.
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6. Check Set the changeto all ports check-box then if desire to apply Rx FIFO
Trigger just defined to all ports.

7. Select aTx FIFO Size from Tx FIFO Size pull-down list.

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

8. Check Set the changeto all ports check-box then theif desire to apply Tx
FIFO Sizejust defined to all ports.

B

[# Auta Enumerating COM Number

|
Fox FIFO Trigaer 14 -

[v Set the change to all ports

|.
l): FIFCr Size |G -

[¥ Setthe charige to &l ports

o I Cancel l

9. Click [OK] buttonin Port X dialog box to confirm the port setting.

10. Click [OK] button in Property dialog box to complete the port setting.
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Board and Port Ready Stage
Board and Port Ready Stage for Windows 95 and Windows 98 is a dlight different.

In thislast stage, you will complete the driver installation.

Windows 95 Windows 98

After the port configuration, you can immediately After the port configuration, click [Finish] button.
use the COM ports of the Smartio C168H/PCI The COM ports of the Smartio C168H/PCI board
board without restarting Windows 95. can be used without restarting Windows 98.

Add New Hardware wizard

\) C168 PCI Series

Windows has finished instaling the softwars you selected
that your new hardware device reguites:

If an error message similar to “C168 PCI (BusNo=x, DevNo=x,
Port1=COMX) interrupt number is invalid!” pops up, refer to
“Troubleshooting” chapter for solutions.

If you want to add more boards while the driver has been installed, simply plug the
Smartio C168H/PCI board and Windows 95/98 will automatically detect the newly
plugged board and skip to Port Configuration stage to do port setting.

Up to now, the driver instalation of the Smarrio C168H/PCI 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.

Once the board and the driver are installed and the driver restarts successfully, you
can start to devel op applications with the @Comm library (See “ Serial Programming
Tools") or the Microsoft Win32 API. You can also execute any ready-made
applications, such as @Comm utility Terminal emulator (See “Serial Programming
Tools’) or HyperTerminal to transmit/receive data, as well as Remote Access
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Service to provide dial-up networking capabilities.

Configuring Board and Port

If desire to re-configure the COM number for the ports of installed boards and
drivers under Windows 95/98, please follow procedures listed below.

Instead of following procedures listed below, it is also allowed to do so by clicking
[Start] € [Program Files] & [MOXA Utility] € [Moxa Smartio/lndustio
Configuration Panel] & [Property] € [Port Setting].

For thisis a PCl board, once the board is added or unplugged, the configuration will

be automatically added or removed by the system. Thus, it saves your effort to do
add or remove action.

Open [Control Panel], click [System] icon, select [Device M anager] tab, and
then select Moxa Smartio/Industio multiport board.

Click on desired C168H/PCI board entry, and click [Properties] button.

Genersl Device Manager | Hardware Profes | Performance |

A% View devices by type

]

[#H4=3 Dizk dnves

el 9 ‘Display adapters

2 Floppy disk conlrollers

#-52 Hard disk contollers

-3 Monitors

FH-7y Mouse

B @ Muxa Smartio/lndustio multipart board
'@ C168 PCI Series

- H9 Metwatk adapters

] j Parts [COM & LPT)

[ g System devices

1 Wiew devices by connection

Pogties | Refish | Remove | Pl |

G

3.  Sdect [Ports Configuration] tab.
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4. Click on the specific port and click [Port Setting] button to re-assign the
desired COM number for the Smarrio C168H/PCI port mapping.

General | Parts Corfigumafion | Diven | Resouces |

@ Wrwoem  [E0
Interrupt o ﬁ
-Base 10 Port Address F.m—

Pl Bus Number is 0'and Device Numiber = 11

| Poit| COM No. | By FIFD Trig | TxFIFD Size |
il COM3 14 18 |

OK. Cangsl
Step 5 is optional, if you want to assign COM numbers to Port

manually.

5. Check Auto Enumerating COM Name check-box to assign continuous COM
numbers for subsequent ports. For example, if COM 3 isassigned to Port 1,
then COM 4 will be automatically assigned to Port 2.

Step 6 and 7 are optional, if the system doesn’t require a special
performance tuning.

6. Re-assignthe Rx FIFO Trigger by selecting a number from the pull-down list.
Check Set the changeto all ports check-box if desire to apply this setting to
all ports.

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

7. Re-assign the Tx FIFO Size by selecting a number from the pull-down list.
Check Set the changeto all ports check-box if desire to apply this setting to
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all ports.

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

cottnesr (TR ]

" - Buta Enumerating SOM Numbst

|
R FIFE Trigger 14 -

¥ Sa&tthe change to all pods

|-
I:C HFOM 16

[¥ Set the charige to &l ports

ok I Cancel l

8. Click [OK] buttonin Port X diaog box.
9. Click [OK] button in C168 PCI Series Properties diaog box.
10. Click [OK] button in Device M anager tab.

11. Restart the system to activate the latest configuration.

Updating Driver

This section will discuss how to update the Windows 95/98 driver to enhance the
function of the board.

1. Open[Control Panel], click [System] icon, and select [Device M anager] tab.

2. Clickon MOXA C168 PCI Seriesand click [Properties] button
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#1-38 Display adapters
&2 Floppy disk contrallers
[ 2 Hard disk controllers

'+ B Monitars
-7 Mouse
154 Mowa Smartio/Industio multiport board

- CIEBPCI Series
5 B Network adaplers
#-, Ports (COM & LPT)
= System devices

3. Select [Driver] tab.

4. Click [Update Driver...] button.

5. Click [Have Disk...] button and type the path of the new driver.

6. Insert the source diskettein the floppy driveif thereisany.
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Click [OK] button in I nstall from Disk dialog box.

The system will automatically prompt you to restart the system, click [Y es]
button to restart the system. Or [No] button if you want to reboot the system
later.

Removing driver

This section explains how to remove the Smarrio C168H/PCI board driver.

3.

Open [Control Panel] icon, double click [Add/Remove Programsg] icon, and
then select [I nstall/Uninstall] tab.

Click on MOXA Smartio/lndustio Driver option and then click
[Add/Remove] button to start the driver removal.

IirstallUrinstall lwhduw's Solup | Staitup Disk |

@ To install & new program from & flappy disk or CO-ROM,
=3

drive, click Install.

'@ The follawing software san be automatically iemoved by
o}

| Windows. Ta remove: program of to modify its installed
campohents. select it from the fist and click

Add/H emove.

Add/Bemove,
JI S T
—

Click [Yeg] button in the following shown message box to confirm the driver
removal.
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4. Click [OK] button in Add/Remove Programs Properties dialog box.
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Serial Programming Tools

Moxa supports some easy but powerful serial programming libraries and
communication troubleshooting utilities under Windows NT and Windows 95/98. It
will save your developing time with the MOXA Serial Programming Tools.

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

®Comm, the professional serial comm tool for PC, is a software package for
Windows NT and Windows 95/98 consisting of:

1 apowerful serial communication library for easy programming in the most
popular languages. The serial communication library is useful for developing an
application for data communication, remote access, data acquisition or industrial
control in Windows NT or Windows 95/98 environment. Also it is an easier
solution compared to the more complex Windows Win32 COMM API.

1 useful utilities such as diagnostic, monitor and terminal emulator,
1 illustrative sample programs and

1 comprehensive on-line documents.

®PComm Installation

To install ®Comm, run \Setup.exe from the diskette enclosed in the package. Please
note that the ®Comm diagnostic and monitor utilities are for MOXA boards only;

therefore, these two utilities won't work on other serial boards but only on MOXA
boards.

After ®Comm is successfully installed, simply click [Start] and select [Program
Files] and the [@Comm Lite] group to select alist of utilities and documents.
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®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 the implementation of multi-process and multi-thread serid
communication programs and hence remarkably reduces developing time.

This serial communication library provides a complete library function and sample
programs for Visua C++, Visua Basic and Delphi. To view the detailed function
description and sample programs, please click [Start]€&[Program Files] &[®@Comm
Lite|e[®Comm Lib Help], [@Comm Porting Notes| or [®@Comm Programming
Guide] or refer to the sample programs in the @Comm directory.

Utility

The followings are brief descriptions of each utility. For more information about
each utility, please see the on-line help in the diskette.
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Diagnostic (for MOXA boards only)

A convenient diagnostic program ONLY for MOXA boards and ports provides
internal and external testing including IRQ, TxD/RxD, UART, CTS/RTS,
DTR/DSR, DTR/DCD testing, etc. It will verify if both the software and hardware
function correctly.

To run Diagnostic program, click [Start] and select [Program Files| and [@Comm
Lite] and [Diagnostic].

._Eﬂ PComm Diagnostic
File Diagnose Help

=] | = @S|

| Tobe tezted... | Test'Report

@0 C168 PCI Series [CDNJ
; K

Dewi=10Bust=0 IR0 Cl6E FPCI Series Dew#=10 Bus#=0 IRQ=11 I-0=DE00
Communication Paranseter=921600. Hone 8. 1

Driver Version: 5 1

05 Verszion Windows 4 10(Build 1998)

Internal Loopback Te:

[Te-Rx] [TART]
COM3  (P1 ) K oK
CoM4 (P2 0K 0K
COME  (P3 } (0]'4 QK
COME (P4 0K K
COM? (PS5 ) 0K 0K
COoMe8 (PR ) 0K 0K
COM9  (P7 ) 0K 0K
CoMio (P8 OK OK

IRQ Te=st

IRQ 11 oK

{Test Taime : 06-08-99 14:23:.48)
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Monitor (for MOXA boards under Windows NT Only)

A useful port status monitoring program allows you to watch over the selected
MOXA COM ports. It monitors data transmitting/receiving throughput and
communication line status that are updated and displayed on the screen at time
intervals. By clicking on the specific displayed port, you can visualize the current
communication parameters and status of that port.

To run Monitor program, click [Start] and select [Program Files] and [®Comm Lite]
and [Monitor].

2 P Comm Monitor

Fort Count/Tx CP3/Tx Count/Rx CP3/Fx RT3 CTS DTR DSR DCD

) ] 126976 1024 125264 1010 @ 0O @ =
126976 1024 126976 loz4 [} 4}
125952 1015 126750 lozz @ @
125952 1015 126300 lola @ @
125952 1015 126032 1016 ® &)
128000 1032 125828 1014 (%) [32]
: ] 125648 @

loz4 1011
1] 1] 1] 1]
COM3 Port Status

- T [bytes/s]—

1o15}

T Histany

00000000 ICODEE6
200000Ee0

Rxfbptestlsl R Histo

| Port Name COMS | | Port Statiss Open |
- Communication Pa:amat_ar—‘ ‘- HAw Flow Contral-

RTS Flaw Cortol gNi| pEes TAnerausE:0s

LTS Flow Contral N

BaudFlate (bps) 2840
[iata Bits g
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Terminal Emulator

The Terminal Emulator obviously serves as an emulator to “connect” various
ports to see if the transmission functions correctly. It features multi-windows and
supports terminal types of VT100 and ANSI. It allows you to transfer data
interactively, send pattern periodically or transfer file using ASCIl, XMODEM,
YMODEM, ZMODEM and KERMIT protocols.

To run Terminal Emulator program, click [Start] and select [Program Files] and
[PComm Lite] and [Termianl Emulator].

!r_ Comm Terminal - COM44,38400._None.8.1.Dumb Terminal
Flle Edt FortManager Port Wirdow Help

4 al@ BlsE 8

COMAZ 600 Mone B, 1 AMSG]

xenix386 | login:
Password:.

root

Welcome to SCO XENIX System U

B
E'{ COM44,38400. Mone.B.1 . Dumb Terminal
]: 012345678 %abodefghij0l2345678%abedefghi 012345678 %abodefghi 0123 «

StaieOFEN H}E

[You have mai. fpm
TERM = {ansi frrz
# lc

.profile '

bir '
oot |

#

ol

012345678%bode fghijUlz345678%abode fghij0lE345678%abode fghi 0123
012345678%bode fghij01E2345678%abode fyhi J01E345678%abode fghijO1ES
01Z2345678%abodefgh1j012345678%abode fghij012345678%abodefghi 0123
012345678%abodefghiJ012345678%abedefghij0l2345678%abodefghi 0123
012345678%abode fghij012345678%abode fghi j012345678%abodefghij0123
012345678%abode fghij012345678%abode fghi J01E23456785%abodefghijO01ES
01Z345678%abodefgh1012345678%abodefghi 01234567853 abodeighi 0123
012345678 %abodefghij0l2345678%abedefghij01lE345675%abodetfghij0123
0123456729 abodefghij0lz345678%abede fghij01E345678%abodefghi JO1E3
01z345678%abodefghij0lz348678%abedefghi JO1EE45678%abodefghi jO123
01Z345678%abodefgh1 0123486785 abodefghi 0123456788 abodeighi J01Z3
01z345678%abodefghij0lz34E8678%abedefghi 012345678 %abodetghi JO1E2

01Z2345678%abode fghijO01lE2345678%abodef
«

0122456729 abode fghij0lz345678%abede fghi 0123456789 abode fghijols
-

»
7
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RS-485 Programming for Opt8J

If you intend to do RS-485 communication with Opt8J, please follow the RS-485
programming guide below and also refer to Chapter “Connection Option (Opt8x)
and Cable Wiring” for more Opt8J RS-485 operation details.

The Opt8J supports only 2-wire half-duplex RS-485 communication. Datat/-
pins are served for both data transmitting and receiving, depending on the RTS
signal.

The port switch of each port should be set to On position. The port is for
transmitting dataif RTSis asserted and for receiving dataif RTSisnot asserted.

RTS scheme is suitable for any system, including Windows NT and Windows
95/98, DOS, or UNIX, that permits RTS control from application programs.

How to transmit and receive data under Windows NT and
Windows 95/98

We recommend you to configure Smartio C168H/PCI ports as follows in order to
acquire precise timing control in RS-485 2-wire transmission.

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 */

sio_RTS(port, 1); /* Turn on RTSsignal. The RS-485 port isready for t
ransmitting data. */

sio_write(port, buff, 10); /* Write 10 byte charactersin " buff" . The function bl
ocksuntil last character transmitted */

sio_RTS(port, 0); /* Turn off RTSsignal. The RS-485 port isready for

receiving data. */

sio_read(port, buff, 10); /* Read 10 bytes*/
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Solution 2
There's a dedicated RS-485 function in @Comm library. It integrates the above
functions of solution 1 regarding sending data as one.

sio_putb_x(port, buff, tick ); /* Turn on RTSand ready for transmitting data.
Send data.

Wait for tick time.

> W

Turn off RTSand ready for receiving data. */

For more information on these functions, please refer to ®Comm library on-line Help
filefor Windows NT and Windows 95/98.
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Connection Option (Opt8x) & Cable Wiring

In serial data communications, the term DTE is for Data Terminal Equipment like
terminal or PC COM1/2. The term DCE is for Data Communication Equipment like
modem. Their precise pinouts and cable wiring are as follows.

RS-232 Cable Wiring for Opt8A/B/C/D/S

RS-232 8-port connection boxes/octopus cable designed for Smartio C168H/PCI
are

Opt8A: 8-port RS-232 DB25 female connection box
Opt8B: 8-port RS-232 DB25 male connection box
Opt8C: Octopus cable with 8 male RS-232 DB25 ports
Opt8D: Octopus cable with 8 male RS-232 DB9 ports

Opt8S: 8-port RS-232 DB25 surge protected femal e connection box
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The followings are pin assignments for various connection options:

Opt8A/S —
(DCE, DB25 Female) D
2 RxD
3 TxD DSE 30— —8 DCD
4 CTS e
5 RTS Ci T
6 DTR e g E{E
7 GND
8 DCD &
20 DSR —
Opt8B/C
(DTE, DB25 Male) e

- =0

C;: %.__ 2 T=D

2 TxD S @4 rrs
3 RxD e Sl ten
4 RTS oTR 20 12 =1 SND
5 CTS E g % DCD
6 DSR 0
7 GND ') [Q
8 DCD =
Opt8D
(DTE, DB9 Male)
1 DCD
2 RxD 1 pcp
3 T o
4 DTR 5 GND
5 GND
6 DSR
7 RTS
8 CTS
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Connection Option (Opt8x) and Cable Wiring

Type 1: To connect Smartio C168H/PCI to a DTE device.
Straight-through Cable

ip qlll

PC COM2 port, Serial Printer,

i |
i i
Opt8A/S : i Terminal, or any DTE Device
| |
| |
Opt8A/S : | DTE Device
DB25 Female : : DB25 Male
RxD ! 2 2 ' TxD
TxD ' 3 3 I RxD
CTS i 4 4 i RTS
RTS ! 5 5 I CTS
DTR ' 6 6 i DSR
DSR i 20 20 i DTR
GND ! 7 7 I GND
DCD ! 8 8 i DCD
[} [}
[}
: Null Modem Cable :
Opt8B/C : HHH N d HHH : PC COM2 port, Serial Printer,
! | Terminal, or any DTE Device
i |
| !
Opt8B/C | ! DTE Device
DB25 Male ' | DB25 Male
TxD | 2 2 I TxD
RXD 3 = 3 | RxD
RTS ' 4 4 1 RTS
cTS 5 3 | CTs
DSR I 6 6 i DSR
DTR 20 — | DTR
GND | 7 7 I GND
DCD i 8 8 | DCD
[}
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PC COM2 port, Serial Printer,

-
/EN

! [
! [
! [
OptaD E i Terminal, or any DTE Device
| :
l :
Opt8D E i DTE Device
DB9 Male ! : DB25 Male
RxD ! 2 2 I TxD
TXD ! 3 3 ! RxD
CTS l 8 4 i RTS
RTS | 7 5 | CTS
DTR | 4 6 i DSR
DSR i 6 20 i DTR
GND ! 5 7 1 GND
DCD E 1 8 i DCD

Type2: Toconnect Smartio C168H/PCI to a DCE device.

Null Modem Cable

} [}

} [}

| I Modem,

OPIBAIS | I alll i or any DCE Device
i i
} [}
[}

Opt8A/S i | DCE Device
DB25 Female | | DB25Female
RxD | 2 2 i RxD
O -

} [}
RTS i 5 >< 5 i RTS
DTR ] 6 6 1 DTR
DSR | 20 — 20 | DSR
GND | 7 7 i GND
DCD | 8 8 i DCD

I |
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Connection Option (Opt8x) and Cable Wiring

Straight-through Cable

] |
[} I
| D) 1q| | MOdem’
Opt8B/C i Ils Il i or any DCE Device
[} I
[} I
[} I
[} I
Opt8B/C i | DCE Device
DB25 Male i i DB25 Female
TxD | 2 2 1 RxD
RxD i 3 3 | TxD
RTS | 4 4 i CTS
CTS i 5 5 | RTS
DSR : 6 6 | DTR
DTR ' 20 20 i DSR
GND i 7 7 i GND
DCD ; 8 8 | DCD
[} I
| |
! | Modem
Opteb i Sl i or any DCE Device
[} [}
[} [}
[} [}
Opt8D i i DCE Device
DB9 Male | | DB25Female
RxD ' 2 2 i RxD
TXD | 3 3 | TXD
CTS ; 8 4 i CTS
RTS ' 7 >< 5 i RTS
DTR | 4 6 i DTR
DSR | 6 — 20 | DSR
GND ' 5 7 i GND
DCD i 1 - 8 i DCD
[} [}
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Type3: To connect Smartio C168H/PCI to a DTE with 3-pin wiring.

If the “Hardware flow control” feature is set to “ON”, you must loop
back (or short) the RTS with CTS and DSR with DTR, DCD on MOXA
site, indicated in dash-lines of the following diagrams. If the “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,

[} }
[} }
Opt8A/S i Mp gl i Terminal, or any DTE Device
[} }
[} }
[} }
[} }
Opt8A/S ' | DTE Device
DB25 Female | | DB25 Male
RxD i 2 2 i TxD
TXD i3 3 | RXD
GND ! 7 7 ! GND
RTS i 5 - ! . 4 . RTS
CTS i 4 - ’ - 5 | CTS
DTR ! 20 6 I DTR
DST : 6 | --n- 20 i DSR
DCD i g t—- 8 i DCD
I I
[} ]
Opt8B/C i e [l E PC COM2 port, Serial Printer,
| , Terminal, or any DTE Device
[} [}
[} [}
[} [}
[} [}
Opt8B/C i E DTE Device
DB25 Male : ! DB25 Male
TxD ! 2 >< 2 I TxD
RxD i 3 3 | RxD
GND | 7 7 i GND
RTS I e 4 | RTS
CTS : 5 - . 5 | CTS
DSR i 6 - Y i DTR
DTR ! 20 20 ! DSR
DCD | 8 8 1 DCD
I [}
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Connection Option (Opt8x) and Cable Wiring

PC COM2 port, Serial Printer,

I [}

I |

| |

e i gl i Terminal, or any DTE Device

| |

i a
Opt8D ' | DTE Device
DB9 Male ! | DB25 Male
RxD | 2 2 i TxD
TxD i 3 3 i RxD
GND S 7 1 GND
RTS A I 4 | RTS
CTS i 8§ - | - 5 i cTS
OTR | 4 -~ 6 | DR
DR | 6 —— - 20 DR
DCD : 1 ----- ; [ 8 : DCD
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RS-422 Cable Wiring for Opt8J/F/Z

RS-422 connection boxes designed for Smartio C168H/PCI boards are:

Opt8J:  Connection box with 8 female RS-422/485 DB25 ports. Set the port
switch to OFF position (RS-422) for the desired port(s).

Opt8F: Connection box with 8 female RS-422 DB25 ports and Max. 500V DC
isolation protection which prevents damage caused by high potential
voltage.

Opt8Z: Connection box with 8 female RS-422 DB25 ports but without isolation
protection.

RS-422 Pinouts for Opt8J/F/Z:

pt8J/F/Z
S
2 RxD+(B) O
3 TxD+(B) H-13 RTS-(A)
14 RXD—A)
16 TxD—A)
7 GND
4 CTSH®) CTE e Il E:SD o
5 RTS+(B) TeD-(4) 16 -] M 4 CTSHE)
13 RTSHA) Opt8J only b 14 T2 faie)
19 CTSHA)
hLJ

The RS-422 transmission distance can reach as long as 4000ft. The connection box
needs an external power adapter to supply 5V DC power. Either 110V or 220V AC
power adapter is selectable.
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Connection Option (Opt8x) and Cable Wiring

The followings are operation modes for RS-422:

RS-422 Point-to-point

RS-422 Broadcasting

Opt8F/Z RS-422 Device
3 TxD+(B) = RxD+(B)
16 TXD—A) —— RXD—(A)
2 RxD+(B) TxD+(B)
14 RXD—(A) —— TxD—A)
7 GND — GND

Opt8J RS-422 with Handshaking

Opt8F/Z

3 TxD+(B)*——

2 RxD+(B)

16 TXD—(A)
14 RxD—~(A)
7 GND

Opt8J

3 TXD+(B)
16 TXD—A)
2 RxD+(B)
14 RxD—(A)
7 GND

5 RTS+(B)
13 RTSHA)
4 CTS+(B)
19 CTSHA)

T

RS-422 Device

RxD+(B)
RXD—(A)
TXD+(B)
TXD—(A)
GND

CTS+(B)
CTSHA)
RTS+(B)
RTSHA)

RS-422 Device |

RxD+(B)
TxD+(B)
RxD—(A)
TxD—A)
GND

RS-422 Device N
RxD+(B)
TxD+(B)
RxD—A)
TXD—A)

— GND
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RS-485 Cable Wiring for Opt8J

One RS-485 connection box designed for Smartio C168H/PCI is:

Opt8J: Connection box with 8 female RS-422/485 DB25 ports. Set the port switch
to ON position.

The Opt8J supports only 2-wire half-duplex RS-485 communication. Datat/-
pins are served for both data transmitting and receiving, depending on the RTS

signal.
o —
O
P
RS-485 Pinouts for Opt8J:
Opt8J
7GND

3 Data+(B)

7 GND Data- (A) 16

16 Data(A) ® 3 Datat (B)
\J
_O

Multidrop RS-485 Half-duplex

Point-to-Point RS-485 Half-duplex

Opt8J RS-485
Master

3 Datar(B) ¢

———

16 Data—(A)
7 GND

o

lave
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Device 1
Slave
Datat+(B)
Data—-(A)
GND

RS-485 Device N

Data+(B)

Data—{(A)
GND

Opt8J RS-485 Device
3 Datat(B) — Data+(B)

16 Data«(A) —— Data—«A)

7 GND —— GND



Connection Option (Opt8x) and Cable Wiring

See Section “RS-485 Programming” of Chapter “Serial Programming Tools” for
more Opt8J RS-485 programming details.

RS-422/485 Impedance Matching

For RS-422/485 serial 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 as in the line itself by terminating

them with resistors.

The value of the termination resistor should equal the characteristic impedance of
the transmission line. The resistors should be added near thereceiving side.

Opt8J/F/Z RS-422/485 Device

3 TXD+(B) ——=— RxD+(B)

16 TxD—((A)) N RxD—gA;

2 RxD+(B T TxD+(B

14 RxDHA) — TxD—HA)

5 RTS+(B) ——— CTS+(B)

13 RTSHA) I CTSHA) Opt8J only
4 CTStB) ¥  RISHB)

19 CTSHA) ————————— RTS—HA)

Note:

1. % Standsfor termination resistor near the receivi ng side

2. Thesuggested termination resistor for AWG #26 cable is 100 ohm.

3. The suggested termination resistor for phone cable is 600 ochm.
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Troubleshooting

Common Smartio C168H/PCI errors and possible corresponding solutions are listed
below. If the problem still cannot be solved by following solutions given, contact
dealers or Moxa for help or use the Problem Report Form at the end of this
manual to report problems to your dealer at once for faster technical support.

General Troubleshooting

1. TheMOXA PCI board cannot be detected by the MOXA driver while
installing thedriver.

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

B. Theboard isnot properly plugged in the system. If that is the case, re-
plug the board in a 32-bit PCI dot thistime. Sometimes the slot for
plugging the board is malfunctioned. In this case, try other slots until you
find agood one.

C. Themotherboard does not have an available IRQ for the C168H/PCI
board. Please enter BIOS and make sure there are available IRQ in
PCI/PnP settings.

2. TheMOXA board and driver are activated but cannot transfer
(transmitting/r eceiving) data.

Hardware Causes and Solutions:

A. Check if cable wiring is connected correctly. Please refer to the
“Connection Option (Opt8x) and Cable Wiring” chapter for correct
cable connection.
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B. Thecable or the board are probably defective. Please try other ports,
cables or boardsto verify it. Or use ®Comm Diagnostic utility testing
MOXA boards and port conditions. If Diagnostic reports error, replace
the malfunctioned faulty components.

Software Causes and Solutions:

A. Smartio C168H/PCI board will check the line status (CTS) before
transmitting data if the RTS/CTS flow control feature is set to Enablein
the configuration or application program. Please refer to the “Connection
Option (Opt8x) and Cable Wiring” chapter for proper wiring and check
the line status of the suspected port using the diagnostic LED indicators
on the mini tester.

B. The board controlling application might not be correctly written
according to the corresponding APl of the operating system. To verify the
problem, please run another existing and known good application or the
utilities provided by Moxa. Such as @comm Termina emulator or
HyperTerminal under Windows NT and Windows 95/98.

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 itsresources, has already claimed theinterrupt used
by xxx. appearsin the Event L og.

This indicates the MOXA board is found, but the IRQ is conflicting with
another adapter. Please check the PCl BIOS IRQ settings first and then select
an IRQ that is available.

2. After the system reboots, the error message “ Cannot find any configured
MOXA Smartio/lndustio seriesboard!” appearsin the Event L og.

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

3. TheCOM number of the Smartio C168H/PCI (Bus No=x Dev No=x,
Port1=COMX), with device number xx, conflicts with others.
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Troubleshooting

The COM numbers for different boards are conflicting. Change the COM
number mappings for MOXA boards.

Windows NT system panic (blue screen).

The possible reason is an IRQ or I/O address conflict with other I1SA 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 general
problems and solutions, please see the previous section, “General
Troubleshooting”.

1

The system failsto find the Smartio C168H/PCI boar d!
- The board(s) is(are) not plugged properly.

- The slot with boards plugging in is defective, please try another slot until you
find agood one.

- The board might be defective.

After the system reboots, the error message “ C168H/PCI (BusNo=x,
DevNo=x, Port1=COMX) interrupt number isinvalid!” appears.

This indicates that the MOXA board is found, 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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Specification

< <<<KKKLKKKLKKLKKKL

< <LK KK

PCI

Businterface:
Number of ports:
Max. boards:
IRQ:

I/O address:
Speed (bps):
Data bits:
Stop bits:
Parity:
UART:
Datasignals:

Connectors:
Operating temp:

Power requirement:

Dimensions:

Operating Systems:

A

Technical Reference

32-bit PCI (PCI Spec. 2.1 compliance)

8

4

Assigned by PCI BIOS

Assigned by PCI BIOS

50 ~921.6K

56,7,8

1,15,2

none, even, odd, space, mark

8 jN16C550C or compatible

RS-232iDTxD, RxD, RTS, CTS, DTR, DSR, DCD, GND
RS-422iDTxD+/-, RxD+/-, GND (Opt8J: RTS+/-, CTS+/-)
RS-485ibDatat/-, GND

8 iNDB25/DB9 male/female (DTE/DCE)

0~55¢J

180mA (+5V), 110mA (+12V), 160mA (-12V)
123mm; N100mm

Window NT/95/98 and DOS

The 32-bit Smartio C168H/PCI board complies with the PCI specifications 2.1.
Hardware configuration for IRQ and 1/0O addresses is automatically assigned by the
PCI BIOS. Hence, you must first plug the board before installing the software
driver.

Unlike ISA dlots, different PCI slots in the same PC may have different bus
numbers and device numbers with respect to the PCI specifications. The same PCI
board will have different system configurations if switching to a different PCI dot,
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which may be called slot-sensitive or slot-dependent. This may also apply to PCI
dots in PC with different motherboard, which may use different device number
sets. For example, some use 17, 18, 19, and 20 for identifying the respective PCI
dots but some use 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 dlots.

Up to 4 Smartio C168H/PCI boards are alowed in one system. When installing

more than one boards, please remember the order of boards for distinguishing the
installed boards.

UART 16C550C

The UART chip 16C550C is an intelligent asynchronous controller supporting one
full duplex channel that simultaneously transfers data at 921.6 Kbps speed. 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 interrupts to the
onboard CPU and to prevent any loss of valuable data.
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Technical Reference

DB62 Connector Pinouts

The following lists the pin assignments of the DB62 connector on the bracket.

Pin No. Signal Pin No. Signal Pin No. Signal
1 TxD1 22 RxD1 43 CTS1
2 DTR1 23 DSR1 44 RTS1
24 DCD1 45 GND
3 RxD2 25 TxD2 46 CTS2
4 DSR2 26 DTR2 47 RTS2
5 DCD2
6 TxD3 27 RxD3 48 CTS3
7 DTR3 28 DSR3 49 RTS3
29 DCD3 50 GND
8 RxD4 30 TxD4 51 CTHA
9 DSR4 31 DTR4 52 RTHA
10 DCD4 32 GND
11 RxD5 33 TxD5 53 CTS5
12 DSR5 34 DTR5 54 RTS5
13 DCD5 55 GND
14 TxD6 35 RxD6 56 CTS6
15 DTR6 36 DSR6 57 RTS6
37 DCD6 58 GND
16 RxD7 38 TxD7 59 CTS7
17 DSR7 39 DTR7 60 RTS7
18 DCD7 40 GND
19 RxD8 41 TxD8 61 CTS8
20 DSR8 42 DTR8 62 RTS8
21 DCD8
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Problem Report Form

Smartio C168H/PCI
Customer name:
Company:
Tdl: Fax:
Email: Date:
1. Moxa Product: o C168H/PClI  Serial Number:
2. Moxa Driver version:
3. Moxa hardwar e settings: PCI Slot number
4. Operating System: o DOS O Windows 95/98
O WindowsNT 3.51 o WindowsNT 4.0
O Others
5. PC Host: Make Model
6. CPU:  Spead MHz Make Model
7.BIOS. Make Version
8. PCI IRQ Configuration in BIOS:
Slot no. 1 2 3 4
IRQ no

9. Problem Description: Please describe the symptom as clear as possible
including the error message you see. We may have to follow your description
to reproduce the symptom.
O Board not found. O Board found, but can't transfer data.
O Can transfer data, but lose data © Can transfer data but with garbled data.
O Others. Detailed error message description is recommended:




Return Procedure

For product repair, exchange or refund, the customer must:

Provide evidence of original purchase
Obtain a Product Return Agreement (PRA) from the sal es representative or dealer
Fill out the Problem Report Form (PRF) as detailed as possible for shorter product repair time.

< € £ K

Carefully pack the product in anti-static package, and send it, pre-paid, to the dealer. The PRA
should show on the outside of the package, and include a description of the problem along with the
return address and telephone number of atechnical contact.
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