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About This Manual

This manual comprises six chapters and one appendix, and iswritten for the installer, system administrator,
and software programmer.

If you are afirst-time installer and system administrator, we recommend that you read the everything
except chapter 4, Serial Programming Tools.

If you are a software programmer, refer to chapter 4, Serial Programming Tools.
If you need cable wiring information, see chapter 5, Connection Option (Opt8x) and Cable Wiring.
If you encounter installation problems, refer to chapter 6, Troubleshooting.

Chapter 1 Introduction
This chapter gives an overview, features, package check-list, and overal installation guide for C168H/PCI.

Chapter 2 Hardware Installation
Details the hardware install ation procedure for C168H/PCI, and discusses the Opt8x connection option.

Chapter 3 Software Installation
Describes the software installation procedure, board and port configuration, as well as driver updating and
removal for Windows NT/95/98 operating systems.

Chapter 4 Serial Programming Tools
Gives arough description of the programming tools for various OS platforms, including PComm Lite under
Windows NT/95/98. The Opt8J RS-485 programming issue is also discussed.

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

Chapter 6 Troubleshooting
Discusses problems that could arise when using C168H/PCI, and solutions to overcome the problems.

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

Overview

Smartio—Smart Multiport Async Solutions

Smartio products represent smart, multiport, serial 1/0 solutions for the modern
technological world. Smartio C168H/PCI is designed for a 32-bit PCI bus with the
plug-and-play feature. It offers 8 serial portsfor connecting terminals, modems,
printers, data acquisition equipment, and other serial devicesto a PC. Smartio
C168H/PCI isawell-designed, fine-tuned device driver, and as such makes full use of
the 32 byte Tx/Rx FIFO and on-chip H/W flow control, making it possible to transfer
data, without loss, at speeds up to 921.6 Kbps. This product offers areliable and high
performance solution for serial multiport communications.

Board Applications
The Smartio C168H/PCI board can be used for many applications. Here are just afew:

Internet/Intranet Connection
Remote Access Applications
Multi-User Applications
Industrial Automation
Office Automation
Telecommunications
PC-based (vending) Machine or Kiosk System
POS (Point-Of-Sale) System

PCI Solution

The Smartio C168H/PCI board complies with PCI Spec. 2.1, and since the hardware
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configuration for IRQ and memory addresses is done automatically by the PCI BIOS,
it does not require either switches or jumpers. This means that the board must be
plugged infirst before installing the driver software. For more PCI information, refer
to the Technical Reference appendix.

Operating System Support

Smartio C168H/PCI supports Windows NT, Windows 95/98, and DOS, with user-
friendly installation, configuration, and performance.

MOXA Serial Comm Tool

MOXA PComm is an easy-to-use serial communication library that runs under
Windows NT and Windows 95/98. The library comes with sample applications
developed with compilers such as Visual Basic, Visual C++, and Borland Delphi. It
contains the useful diagnostic, monitor, and terminal emulation utilities, making it
easy to develop your own applications. Furthermore, you can debug and monitor
communication status, terminal emulation, and even file transfers.

Features

«  Compact board size (half-size)

« Plug and play, no switches or jumpers

%+ Surgelisolation protection option

+  High speed 16C550C Communication Controller with on-chip hardware flow
control; no dataloss, even at high transmission speeds

% Windows NT/95/98 device drivers and PComm serial comm tool

«  Businterface: 32-bit PCI

¢ Number of ports: 8

%  1/O address: assigned by PCI BIOS

+ |IRQ: assigned by PCI BIOS

< Datahits. 5,6,7,8

s Stophits: 1, 15,2

«  Parity: none, even, odd, space, mark

« UART: 8 X 16C550C or compatible

«  Speed: 50— 921.6 Kbps

«  Connectors: 8 X DB25/DB9, mae or female

% Datasignads RS-232 TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND

RS422 TxD+(B), TXD-(A), RXD+(B), RxD-(A), GND
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Introduction

(Opt8IRTSH(B), RTS-(A), CTS+(B), CTS-(A))
RS485 Datat(B), Data-(A), GND
Operating temp: 0— 55
»  Power requirement: 180 mA max. (+5V)
110 mA max. (+12V)
160 mA max. (-12V)
Dimensions: 123 X 100 cm
Popular OS supported:

KD
X3

-,

D3

*,
°n

X3

*

C168H/PCI
Windows NT v
Windows 95/98 v
Dos R

v Driver supported by Moxaand shipped with product

R Driver supported by Moxa and shipped by request

Note: Y ou can download the latest driver versionsfor the above OS from the
MOXA FTP service. Driversfor other OS may aso be available. Check

the Moxaweb site for complete information.

Checklist

Smartio C168H/PCI is shipped with the following items:

+«  Smartio C168H/PCI 8 port serial board
+  Software CD containing:

o Windows NT and Windows 95/98 device drivers
e PComm Lite

+«  This User’ sManual

+«  One of thefollowing connection options:

Opt8A/Opt8B/Opt8S
« RS232 connection box with 8 DB25 femal e/mal e ports (surge protection for
Opt8S).

% 15 meter DB62 to DB62 cable.
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Opt8C/Opt8D

% RS232 octopus cable with 8 male DB25 port connectors, for Opt8C or DB9 for
Opt8D (1 meter long).

Opt8F/Opt8Z
% RS422 connection box with 8 female DB25 port connectors (isolation protection
for Opt8F).

< 1.5 meter DB62 to DB62 cable.
< 110V or 220V adapter included.

Opt8J

s RS422/485 connection box with 8 female DB25 port connectors.
< 15 meter DB62 to DB62 cable.
< 110V or 220V adapter included.
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Introduction

Installation Guide

This section gives abrief summary of how to install Smartio C168H/PCI for 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)

See chapter 2, Hardware
Installation

v

Install software from diskette
and configure driver for board and ports

See the respective OS section
from chapter 3, Software
Installation

!

Connect cables to the devices

See chapter 5, Connection
Option (Opt8x) and Cable
Wiring for cable wiring specs

Restart system.

Check the driver initialization status.

If system restart is successful, you may
develop or execute desired applications.

See chapter 3, Software
Installation

See chapter 4, Serial
Programming Tools
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Hardware Installation

Installing Smartio C168H/PCI consists of both hardware and software install ation.
This chapter describes how to install the hardware, and in the next chapter, we
discuss software install ation.

The no-switch/no-jumper Smartio C168H/PCI board hardware configuration is
straightforward, since the IRQ number and 1/O addresses are automatically assigned

by the PCI BIOS. This means that the board MUST be plugged in before installing
the driver software.

Installing the Smartio C168H/PCI Board

Step 1:  Turn off the PC and disconnect the power cable.

Make sure your system is turned off before installing an expansion
board. If you do not first shut down the computer, you risk
damaging both the PC and the board.

Step2:  Removethe PC cover.

Step 3: Removethe slot cover bracket if thereis one.

Step4:  Plug the Smartio C168H/PCI(s) into the PC’ sfree PCl expansion slot(s).
Step 5:  Fasten the holding screw to fix the control board in place.

Step 6:  Replace the system cover.

Step 7:  Connect one of the connection boxes/cables (and adapter if required)
detailed in the next section.
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Step 8:  Turnonyour PC. The BIOS will automatically assign the IRQ and memory
address.

Each board must occupy one unique | RQ and one unique memory
address, assigned automatically by the PCI BIOS. Y ou may,
however, use the PC's PCI-slot BIOS setup to manually assign a
free IRQ number. This method, however, is usually not available to
assign the memory address. The IRQ numbers that can be used are
2,3,4,5,9,10, 11, 12, and 15. The I/O addresses that can be used
range from 0x0000 to OxFFFF.

Step 9:  Proceed with the software installation, detailed in the next chapter, Software
Installation.

Installing Connection Option Opt8x

Use one of the following connection options to set up your Smartio C168H/PCI.
After that, connect your modem, serial printer, PC COM1/2, bar code reader, POS
device, instrument, or any other serial device to the board’ s DB25/DB9 connectors.
Refer to the chapter Connection Option (Opt8x) and Cable Wiring for RS-
232/422/485 cable wiring specs.
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Hardware Installation

Opt8A/Opt8B/Opt8S

Plug one end of the DB62 cable into Smartio C168H/PCI’ s DB62 bracket connector,
and then carefully tighten the attachment screws. After that, plug the other end of
the cableinto the RS-232 connection box's DB62 connector. Note that both ends of
the cable are identical.

—— Smartio C168H/PCI

Opt8A/Opt8B/Opt8S

Opt8C/Opt8D

Plug one end of the DB62 cable into Smartio C168H/PCI’ s DB62 bracket connector,
and then carefully tighten the attachment screws.

PL P2 P3 P4

P5 P6 P7 P8

Smartio C168H/PCI

Opt8C/Opt8D
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Opt8J/Opt8F/Opt8Z

Plug one end of the DB62 cable into Smartio C168H/PCI’ s DB62 bracket connector,
and then carefully tighten the attachment screws. A fter that, plug the other end of
the cableinto the RS-232 connection box's DB62 connector. Note that both ends of
the cable areidentical. Don't forget to attach the Opt8J/F/Z’ s power adapter.

OpI8F/Opt8Z/Opta) Smartio C168H/PCI

Refer to the chapter Connection Option (Opt8x) and Cable Wiring for RS-
232/422/485 cable wiring, and refer to the chapter Serial Programming Tools for RS-
232/422/485 programming details.

Operating Opt8J

Opt8Jis an RS-422/485 connection box that is used with MOXA' s 8-port boards,
including Smartio C168H/PCI. It has 8 femae DB25 port connections, and 8 DIP
switches on the side, with each switch used to set the communication mode (RS-422
or RS-485) of one port.

( e, }

N — —L

" RS-422/485 Port Switch of Opt8J *,

s

1 2 3 4 5
DIP
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Hardware Installation

RS-422 Mode

Set the DIP switch to the OFF position to use the RS-422 interface. This means that
the port is set to full-duplex; i.e., it isalways ready to simultaneously transmit and
receive data.

RS-485 Mode

Set the DIP switch to the ON position to use 2-wire RS-485 communication. This
means that the port is set to half-duplex; i.e., it can transmit dataonly when RTSis
asserted, and can receive dataonly when RTSis not asserted.

Refer to the chapter Connection Option (Opt8x) and Cable Wiring for RS-422/485

cable wiring specs, and to the chapter Serial Programming Tools for Opt8J RS-485
programming details.

Smartio C168H/PCl User’ sManua 2-5



2-6 Smartio C168H/PCl User’ s Manual



3

Software Installation

In this chapter, we describe driver installation and configuration, and driver update
and removal procedures for Windows NT/95/98. Y ou must first complete the
hardware installation before proceeding with the software installation.

If you wish to develop your own applications, please refer to the next chapter, Serial
Programming Tools, for adiscussion of serial programming iSsues.

Windows NT

Windows NT can support up to 256 serial ports, from COM1to COM256. To fully
utilize Windows NT’ s advanced multi-process and multi-thread features, Moxa has
developed pure, 32-bit device drivers for Smartio C168H/PCI, and other MOXA
multiport boards. These driversall conform to the Win32 COM M API standard.

Go directly to the section Installing the Driver to install the driver for thefirst time.

Refer to the section Configuring Board and Port to learn how to re-configure a
board that is already installed.

Refer to the section Updating the Driver for information on how to update the driver
for aboard that is already installed.

Refer to the section Removing the Driver to see how to delete adriver from your
system.

Smartio C168H/PCl User's Manua 3-1



Installing the Driver

Thekey step ininstalling the Windows NT driver for your Moxa Smartio C168H/PCI
board isthe M oxa Smartio/l ndustio Configuration Panel, shown below. Y ou will
either click on Add, Remove, or Property, depending on whether you are installing
thedriver for the first time, removing the driver, or simply updating the configuration.

- Moxa Smartio/Industio Configuration Panel E
Board Type i address | INT wector | IRQ | Buz | Dev | COM Number
Add Remayve: | Property |

o If you areinstalling aboard for thefirst time, or you are installing an additional
board, you will use the Add button.

o If you would like to remove aboard, you will use the Remove button.

o To update the configuration properties of aparticular board, you will usethe
Property button.

The following sections contain details of how to add, configure, and remove adriver.

First Time Installation

In this section we give the procedure you should follow to install the Smartio
C168H/PCI driver for the first time under Windows NT 3.51/4.0. To begin with, make
sure that all of the boards have been properly plugged into your system’ s PCI slots,
as described in the previous chapter.

1. Logontoyour NT system as the administrator.

2. Fromthe Windows NT desktop, click onStart - Control Panel to open the
Control Panel.
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Software Installation

3.

4,

FPrograms L4

¥ Documents 4

[5] Printers

Shut Down...

Windows NT

i’ a Taskbar...

B3 Control Panel

Click onthe Network icon (shown highlighted in the figure below) in the

Control Pand window.

M=1 E3

B3 Control Panel

File Edit Wiew Help
Accessibilty  Add/Remove Conzole

Optiong Programs

:: i“ m

= 2] =
Dizplay Fants Internet
Mouze
&2 @ ¢
Brintars Baninnal  CCS1 Adantars

D ate/Time

iy

Keyboard

<

PC Card
[PCHCIA)

2

Caruar

| v

&

Devices

Y

Modemns

Cariman j

| Canfigures network hardware and softwars

4

Click on the Adapters tab, and then click the Add button.
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Metwork EHE

Identificationl Servicesl Protocols  Adapters | Bindingsl

Metwork Adapters:

ﬁ[‘l ] &sccton EM16ER MPX2 PrP Ethernet Adapter |

Add... Hemove Broperties,.. W pdate

|Eemmtes:

Cloze I [Earice] |

5. Click onHaveDisk... inthe Select Network Adapter window.
Scloct Notwork Adopler 1K

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

Metwork Adapter:

BI8 3Com Etherlink 1| Adapter [also 11416 and 11115 TR) ﬂ
B8 3Com Etherlink 11 154/PCMCIA Adapter
3Com EtherLink Il PC Bus-Master Adapter [3C530]

B8 3Com Etherlink16/EtherLink 16 TP Adapter
BE) I mrs Comek O Hemel ke D1 A DA ANDACE T Ad sk FICROR] ;I

Have Disk... |
()8 | Cancel |

6. Specify the exact path of the driver disk, G \ W ndows. nt for the example
shown below (use adifferent drive letter—A, B, C, etc.—if the disk islocated in
adifferent drive), and then click OK to continue.
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Software Installation

Insert Disk [ %]

[@ Insert disk with software provided by the software or

hardware marufacturer. 1f the files can be found at a
different location, for example on anather drive tepe a Cancel |
new path to the files below,

IG Mwfindows. nt

7. Click on MOXA Smartio/lndustio Family multiport board from the Select OEM

Option window to highlight it, and then click OK to begin installing the driver.
Select DEM Dption [ ]

Choose a software supported by thiz hardware manufacturer's disk.

Ok I Cancel | Help |

8. The Setup window will appear briefly to indicate that program files are being
copied to the specified directory.

Copying: sidiag.dil

To: D:NWANMT 455 pstem32

9. TheMoxa Smartio/lndustio Configuration Pand window appears. Click the
Add button to open the Property info box to change port settings and advanced
FIFO configurations.
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=4 Moxa Smartio/Industio Configuration Panel E

Board Type | 10 address | INT vector | IR | Bz | Dev | COM Number |

Al Remuve | Property |

10. Select C168 PCI Series board from the Board Type pull-down list. Click on a
specific port in the Port info-box, and then click onPort Setting to open the
Port X properties window.

Property [ ]
Board Type |c1 8 PCI Series(BusDev=0/15) x|
[ | 1T wectar, 6200

Interrupt Mo, 11 -

Baze 10 Port Address B100

FPort

COMMo. | Rx FIFQ Trig. | Tx FIFO Size

COM3 14 16

i
2 COM4 14 16
3 COMS 14 16
4 COME 14 16
5 COMT 14 16
=1 COMS 14 16
7 COM3 14 16
g Comio 14 16
Port Setting |
824 Cancel |

% Note: Step 11 isoptional if you wish to manually assign COM numbersto ports.

11. Select aCOM number for the port from the Port Number pull-down list.
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Software Installation

V¥ &uto Enumerating COM Mumber

B FIFO Trigoer 14 =

¥ Set the change to all ports

Tx FIFD Size 18 =

¥ Set the change to all ports

824 Cancel |

12. Check the Auto Enumerating COM Number checkbox to have subsequent

ports mapped to consecutive COM numbers. For example, if COM3 isassigned
to Port 1, then COM4 will be automatically assigned to Port 2, etc.

Q Note: You may skip steps 13 and 14 if the system does not require special

13.

14.

15.

performance tuning.

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

Check the Set the changeto all ports checkbox if you want to apply this Rx
FIFO Trigger to every port.
Select aTx FIFO Size from the Tx HFO size pull-down list.

Check the Set the changeto all ports checkbox if you want to apply this Tx
FIFO Sizeto all ports.

Click OK in the Port X window to confirm the port settings and return to the
Property window. Click OK to complete the port settings.
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Property E

Board Type

& | T leatar

|c1 £8 PCI Series(BusDev=05) x|

I G200

Interrupt Mo, 11 -

Baze 10 Port Address |B1 oo

Port | COM Mo, | Rx FIFC Trig. | Tx FIFO Size

16

i

2 COM4 14 16
3 COMS 14 16
4 COME 14 16
5 COMT 14 16
g COMS 14 16
7 COM3 14 16
g COMIO0 14 16

Port Sefting
Ok | Cancel |

16. The Moxa Smartio/lndustio Configuration Panel window reopens, indicating
that the Smartio C168H/PCI board has been successfully installed. Click OK to

continue.
4 Moxa Smartio/Industio Configuration Panel

0 address | INT vector | IRG | Bus | Dev | COb Number

Series E100 6200 11 1] 15 COM3 - COM10

Board Type

Eemove | Property |
Ok | Cancel |

17. The Network window Adapter s page opens, with the newly installed Moxa
board listed. Click on Closeto close the window.
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Software Installation

Metwork EHE
Identificationl Servicesl Protocols  Adapters | Bindingsl
Metwork Adapters:

Fﬁ [1] &ccton ENTEEx MP<2 PnP Ethemet Adapter
B8 [2] MO, Smartiod|ndustio Family &dapter

HRemove Properties... Update

Itern Maotes:
Accton EM1BEx MPXZ2 PrP Ethernet Adapter

Cloze | [Earice] |

18. Windows NT will run through some basic procedures, after which you will be
prompted to restart the system. Click on Yes to restart the computer at thistime.

“ou must shut down and restart pour computer before the
new zettings will take effect.

Do you want to restart pour computer now?

% Note: The driver configuration will NOT take effect until you restart the PC.

Once the system restarts, you can check the event log issued by the MOXA
driver to seeif the ports on the board wereinitialized successfully.

1. FromtheWindows NT desktop click on Start > Programs->
Administrative Tools (Common) - Event Viewer to open the Event
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Viewer window.

|
3
g Backup
3
, 3 Disk Administrator

Accessones
MPart Server Pro

=) PComm Terminal Emulator

Programs

W Documents

i = Start L4
Sicfilig 2| ] SRS ﬁ Performance Maonitor
C d Prompt

Bl » & P A ﬁ Femate Access Admin

- @ “windows MT Explorer
- €3 User Manager
=z Help . . .
7 & Windows NT Diagnostics
g Bun... 5 HyperSnap-DiX 4
.E Startup L4

Shut Down...

L ocate and then highlight the Mxserp line, as shown below, and then press
Enter.

Log Miew Option: Help

Date |Time |Suurce |Categury |Event
@ 9/14/00 5:29:50 Ph4 Service Control Mar Mone F026 -
@ 9/14/00 5:29:04 PM NFor MNaone 16

@ 91400 5:29:04 PM NFor MNaone 7

@ 9/14/00 5:29:04 PM MNPt MNaone 16

@ 9/14/00 5:28:04 PM MNPt MNane 7
09,."1 4400 51 P MNaone

EwentLog

MNone

al
BROWSER

€ 9/14/00 52722 PM MNaone 8033
@ 9/14/00 52718 PM BROWSER MNaone 8033
@5/14/00 52717 PM BROWSER MNane 8033
@ 9/14/00 5:14:37 P Service Control Mar Mone 7026
@ 9/14/00 5:13:40 PM NFor MNaone 16

@ 91400 5:13:40 PM NFor MNaone 7

@ 9/14/00 5:13:40 PM MNPt MNaone 16
€5/14/00 1329 P EwentLog Mone BO0R
Leé®y 9/14/00 51340 Phd IIEit hane 7 i

6005

45
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Software Installation

3. The Event Detail window opens, indicating that the MOXA C168 PCI series
board has been enabled. Click on Closeto close the window.

Event Detail [ %]
D ate: 9/14/00 Ewvent [D: 43
Time: 5:29:04 Pk Source:  M=zerp
Uszer: MAa Type: Infarmation
Computer: MO=ATIM Categony: Maone
Description:

k034 C168 PCI series, with first serial port COM3, has been enabled. ;I

Data ™ Bytes © Words

aooo: 00 00 0O OO 03 00 4= 00 . ... .. H. -
0008: 00 00 00 OO0 31 00 06 40 B |
o0i0: 0b 00 00 OO OO OO OO0 0O ........
a0ig: 00 00 00 OO OO OO0 OO 00 ........

aoz0: 00 00 OO0 OO0 OO0 00 0O 00

ll : 00 00 00 00 00 00 00 o0 ........ _’I;I

Cloze I Ereviousl Mest | Help |

% Note: If an error message similar to Cannot find any configured MOXA
Smartio/l ndustio series board! pops up, see the Troubleshooting chapter for
solutions.

Y ou can start devel oping applications with the PComm library (see Serial
Programming Tools) or Microsoft Win32 API, once the board and driver have been
installed and the system has restarted successfully. Y ou may also execute ready-
made applications, such as the PComm utility Terminal Emulator (see Serial
Programming Tools) or HyperTerminal, to transmit/receive data, aswell as Remote
Access Service, to provide dial-up networking capabilities.
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Configuring Board and Port

Re-Configuring Port Settings

If thedriver isalready installed and you only need to re-configure the ports, either
click on Start = Program Files & MOXA Utility = Moxa Smartio/lndustio
Configuration Panel =» Property, or follow steps 1-5 listed below, and then refer to
steps 11-18 from the previous subsection.

1. FromtheWindows NT desktop, click onStart - Control Pandl to openthe
Control Panel.

PFrograms 4
o Documents 4

| B3 Control Panel
[&] Printers
L

iﬂ Taskbar...

E.E;_ Settings

2. Click onthe Network icon (shown highlighted in the figure below).

File  Edit ‘iew Hel

B @ e B &

| v

Accessibilty  Add/Remove Conzole DatesTime Devices
Optiong Programs
» & &
= 4 &
Diizplay Fonts Intemet Keyboard Modems
% >
Mouze PC Card Farts ]
[PCHCIA)
2 P & B B
Brintars Baninnal  CCS1 Adantars Caruar Carvinas LI
|E0nfigures network hardware and software i

3. Seect MOXA Smartio/lndustio Family Adapter from the list on the Adapters
page, and then click on Properties....
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Metwork EHE
|dentification I Services I Protocols  Adapters | Bindings I
Metwork Adapters:
[1] Accton EM1EEx MP=2 PrP Ethermet Adapter
artiodlndustio Family Adapter
Add... HRemove Properties... Update
Itern Maotes:
bA0xA Smartiodndustio Family Adapter
()8 I Cancel |

Click on Property to continue.

10 address | INT vectar M Bus | Dev | COM Number

E100 E200

Board Type

Remaove | Property |
[o]24 | Cancel |

Once the Property window opens, follow steps 11 to 18 from the previous
section to change the configuration settings.
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Property E

Board Type |c1 £8 PCl Series(BusDev=0i5) |
I | [T ector |‘32DD
Interrupt Ma. 11 -

Baze IO Port Address |B1 uli)

Port | COM Mo, | Rx FIFD Trig. | Tx FIFO Size
COM3 14

16

Port Setting |

Ok Cancel |

Configuring Another C168H/PCI Board

Read this section if you areinstalling another MOXA C168H/PCI board. Aslong as
the Windows NT system has sufficient resources, up to four C168H/PCI boards can
beinstalled on one system.

To proceed, either click onStart > Program Files > MOXA Utility > Moxa
Smartio/lndustio Configuration Panel > Property, or follow steps 1-5 listed below,
and then refer to steps 11-18 from the previous section.

1.  Fromthe Windows NT desktop, click on Start - Control Panel to open the
Control Panel.

FPrograms L4
foi Documents 4
; | B3 Contral Panel

[5] Printers
@ (e g alaskbar...

F‘,?Eé’ Settings

I Windows NT
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2. Click onthe Network icon (shown highlighted in the figure below).

B3 Control Panel M= E3
File Edit Wiew Help

e 8 = -

Accessibility  Add/Remave Conzale Date/Time Devices

Optiong Programs

& 3

= 7} Z s

Dizplay Fants Internet Keyboard Modems

o ®

Mouze PC Card Farts ]

[PCHCIA)

Brintars Baninnal  CCS1 Adantars Caruar Carvinas ﬂ

| Configures network hardware and software i

3. Select MOXA Smartio/lndustio Family Adapter from the Network Adapters list,

and then click on Properties....
Metwork EHE

Identificationl Servicesl Protocols  Adapters | Bindingsl

Metwork Adapters:

Add... Bemove Froperties. .. Update

Item Maotes:
bA0xA Smartiodndustio Family Adapter

()8 I Cancel |

4. TheMoxa Smartio/lndustio Configuration Panel opens. Click on Property to
continue.
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1gmration Panel

Add Remoyve | Property |

5. Theboard' sProperty window opens.

Property E
Board Type |c1 58 PCl Series(BusDev=0115) x|
i | 4T et I‘3200
Interrupt Ma. 11 -

Baze IO Port Address |B1 uli)

COM Ma. | Rx FIFO Trig. | Tx FIFO Size
s 1

Part

1 COM3 14 16
2 O 14 16
3 COMS 14 16
4 COME 14 16
5 COMT 14 16
=1 COMS 14 16
7 COMI 14 16
g COMI0 14 16

Port Setting |

Ok Cancel |

6. Now refer to steps 10— 18 inFirst Time Installing Driver from the Windows NT
section.

Removing an Existing C168H/PCI Board Configuration

One option isto simply unplug the C168H/PCI board, while the computer is shut
down. After restarting the computer, you will find that the configuration has been
automatically removed. Alternatively, you could perform the removal from the Moxa
Smartio/lndustio Configuration Panel dialog box, by highlighting the board to be
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removed, and then clicking on the Remove button.

Updating the Driver

To update the Smartio C168H/PCI driver you must first remove the exiting driver, and
theninstall the new driver.

1

o o A~ W

Open Control Panel, click on the Network icon, and then select the Adapters
tab.

Choose MOXA Smartio/l ndustio Family Adapter from the Network Adapters
list.

Click on Remove in the Network dialog box.
Click on Closein the Network diaog box.
Restart the system.

Toinstall anew driver, refer to steps 1 to 21 in the subsection First Time
Installing Driver, from the Windows NT section.

Removing the Driver
To remove the Smartio C168H/PCI board driver, you should:

1

Open Control Panel, click on the Network icon, and then select the Adapters
tab.

Choose MOXA Smartio/lndustio Family Adapter from the Network Adapters
list.

Click on Remove in the Network dialog box.
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Network H
Identificationl Servicesi Protocoly  Adapters |Bindings|
Hetwork Adapters:

B8 [1] M5 Loophack Adapter
HE [2] MOA C218Tubo/CP-204) Adapter

s markio ndustio Family Adapter

Add... Bemove Froperties... Update

Item MNotes:
MO8 Smartio/ndustio Family Adapter

Close I [Earice] |

4. Click onCloseto exit the Network dialog box.

5. Restart the system to activate the new configuration.

Windows 95/98

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

Go directly to the section Installing a Driver for first time driver installation, or to
add more boards.

To re-configure the ports for boards that are already installed, refer to the section
Configuring Board and Port.

To update adriver, see the section Updating the Driver.

To remove adriver, go to the section Removing the Driver.
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Installing the Driver

The Plug and Play feature supported by Windows 95/98 allows you to plug the
Smartio C168H/PCI board into your PC, and then get to work almost immediately with
very little installation effort. Windows 95/98 automatically detects the presence of the
new board, and prompts you to install the driver software. Y ou will need the driver
diskette to do this.

A maximum of 4 Smartio C168H/PCI boards can be installed on one system, provided
the system’ s1/0 addresses and |RQ number resources are sufficient and available.

Thefollowing flow chart illustrates the driver installation stages for the Smartio
C168H/PCI boards. Each stage of the procedure will be discussed in more detail |ater.
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Install the Smartio PCI board in the PC.

'

Start Windows 95/98 to detect the board.

Driver installed before?

lNo

Install the driver from the diskette.
See First Time Driver Installation Stage

section.

Configure the ports. «——
See Port Configuration Stage section.

v

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

Thisstageisrelevant if you are adding the first Smartio C168H/PCI board to your PC,
and areinstalling the driver for thefirst time. The installation of the Smartio
C168H/PCI board for Windows 95 and Windows 98 is slightly different, and will be
described in two separate columns. The left column is for Windows 95 and the right

column for Windows 98.

If aMOXA C168H/PCI board has previously been installed and you are adding
another board, the system will prompt you to skip to the Port Configuration Stage

discussed in the next section.

1. Upon detecting the first new Smartio C168H/PCI board, Windows 95/98 will
automatically display a New hardwar e found message box, after which the
following dialog boxes will pop up. Click on Next to continue.

Windows 95

Then e well comrpdetes e v sllsbion, of

1 §pilal Contlied

remacharg poan hodl drer st and nteral
E:iml’- l'nln.l'-rllhr.

¥y b ek o ED00 Bt s el i hivics.
vt it

K msooamruiad g e b a0 pm il K4 i
sl deven Trodathin: ek Hosl b conbras

=

2. Click on Other Locations.

Update Device Driver Wizard
‘wlindows was unable to locate & driver for this device.
I you da not want ta install a driver naw, click Finish, Ta

search for a driver manually, click Other Locations. Or, to
begin the automatic search again, click Back.

Dther Locations.
< Back I Firish I Cancel

Windows 98

This wizard searches for new divers for:

PCI Serial Contraller

& device diiver is a software program that makes a
hardware device work,

Cancel |

2. Select Display alist..., then click on Next.

‘What do you want 'Windows to do?

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

& Display alist of all the drivers in a specific H
{location, s0 pou can select the driver you want:

< Back I Mext > I Cancel
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3. In the Select Other L ocation window, type
A:\Windows.95 in the L ocation text input box,
and then click OK. This prompts the system to
start copying the files from the diskette.

Typethe noweal e kb ik conlans ey st o vl T iscich b ok, cled

G}uﬂm w55

. et

4. Click onFinish.

pfrds: e Bersice Wirsrd
WA Tl e bl Lsal el sy 104 Lhes
ek

368 PTGz
¥ vt ko ues e diwar, <ok Finich, H it i nat
cortact drtwar el pou wand fo ceanch o o ditenenl dner
warundy, chck Oihar Lacations .

LoD ol [yt

_| Wadoazis
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3. Select Other Devices, then click on Next.

Add New Hardware Wizard

Select the type of device from the list belaw, then click
Hext

Mouse :I

MNetwark adapters
Other detected devices

PCMCIA socket
Ports [COM & LPT)

Printer
SCSI controllers
Sound, video and game controllers
System devices

Universal serial bus controller =

< Back I MNext » I Cancel |

4. Click onHave Disk.

Ealpritte ol oy Irjmm.:
\’> i that conl sro thae updated dver, cick Hevw Dok To reball e opdetad
Wogel:

rem. chck Fich

fBa [CHedr | | Caed |

5. Type A:\\Windows.95 and then click OK. This

prompts the system to start copying the files
from the diskette to your harddrive.

Install From Disk
Ingert the manufacturer's installation disk into
the diive selected. and then click OF.

Cancel |

Copy manufacturer's files fram:

IA. wfindows, 95 LI Browse |
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6. Click on Next.

7. Click onNext.

Wit diver T damih b e deviss

CI&3 FO Sirk=

Wndoear i ma me ek b irctald Lha sdecied diven o i
derwcs Dhck Bk o st & difeent v, o chok bed
b o

Locsmn of deaee
ﬁl A& PO IS S5, BRI

T o

Port Configuration Stage

After the driver has been installed, the C168 PCI Series|nstallation diaog box will
be displayed, and the port mapping will be taken care of automatically by the system.

If one MOXA C168H/PCI board was previously installed, and you are adding another
board to your system, you will be prompted to follow the port configuration
instructions discussed in this section.

1. Click on aspecific port.
2. Click onPort Setting to open the Port X dialog box.
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[ INT actat | Ra00

Irterrupt Mo, 11 ¥

Base 0 Port Address Imn_

PCI Bus Mumber iz 0 and Device Mumber is 11

OO --1 O L = L [0 (N

Port Setting |

ok | Concel |

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

Skip step 4 if you wish to manually assign COM numbers to your
ports.

4.  Click onthe Auto Enumerating COM Number checkbox to have subsequent
ports mapped to consecutive COM numbers. For example, if COM 3isassigned
to Port 1, then COM 4 will be automatically assigned to Port 2.

Skip steps 5 to 8 if your system does not require special
performance tuning.

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

Rx FIFO trigger levelsare available at 1, 4, 8, and 14 bytes, with the default value
set at 14 bytes.

6. Check Set the changeto all ports checkbox if you would like to apply this Rx
FIFO Trigger to al of your ports.
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7. SelectaTx FIFO Sizefromthe Tx FIFO Size pull-down list.

Tx FIFO sizes are available from 1 to 16 bytes, with the default value set at 16
bytes.

8. Check Set the changeto all ports checkbox if you would like to apply this Tx
FIFO Sizeto al of your ports.

Port 1 |
corhuber [T -

¥ Auto Enumersting COM Humber

B FIFO Trigger 14

-

¥ Setthe change to all ports -

Tx FIFD Size 16 =

W Set the change ta all ports
(8] 4 i Cancel |

9. Click OK inthePort X dialog box to confirm the port settings.

10. Click OK inthe Property dialog boxto complete the port settings.
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Board and Port Ready Stage

Thereisasdlight difference between the Board and Port Ready Stage for Windows 95
and Windows 98.

In this stage, we complete the driver installation.

Windows 95 Windows 98

After configuring the ports, you can immediately After configuring the ports, click onFinish. The
use the Smartio C168H/PCI board COM ports Smartio C168H/PCI board COM ports can be used
without restarting Windows 95. without restarting Windows 98.

Add New Hardware Wizard

\> €168 PCI Series

Windows has finished instaling the software pou selected
that your new hardware device requires.

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

If you want to add more boards after installing the driver, simply plug in the
additional Smartio C168H/PCI boards and they will be automatically detected by
Windows 95/98. In this case, skip to Port Configuration stage to take care of the port
settings.

At this point, the Smartio C168H/PCI board driver installation should be compl ete,
including configuration of the board and ports. Please refer to the next section,
Configuring Board and Port, if you need to make any changes to the configuration.

You may start developing applications with PComm library (See Serial Programming
Tools) or Microsoft Win32 API, as soon as the board and driver have been
successfully installed and restarted. Y ou can also execute any ready-made
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applications, such asthe 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.

Configuring Board and Port

Follow the procedure listed below to re-configure port COM numbers for installed
boards and drivers running under Windows 95/98.

Instead of following the procedures listed below, you may also click on Start >
Program Files > MOXA Utility - Moxa Smartio/lndustio Configuration Panel >
Property - Port Setting.

SincethisisaPCI board, the system will automatically add or remove the board’ s
configuration once the board has been added or unplugged. This savesyou the
effort of adding or removing the configuration manually.

1. Openthe Control Panel, click on the System icon, select the Device Manager
tab, and then choose M oxa Smartio/l ndustio multiport board.

2. Click onthe desired C168H/PCI board entry, and then click on Properties.

S et Faipan ez

Gmrey - Device Mansge |Humaeﬁwius] Fefronsnes |

¥ Vs deriess by bpe & Wimgdevice: by gonrecon
=
57 = Dick. dhives

) Dl adapien

3 S5 Floppy dek. parird ks

FF S Howd chok: controbn

i ;‘I Toniin:

T Mokt

- i Moz aation ] rd o ralfipot baai i
| e CIEE PCI Sorier

51 I Matand: adaplans

§ i Pods JTOMALPT

+ 5 Zarlers davicea

Fuopsties (e e .

o ] ewes |

3. Select the Ports Configuration tab.

4.  Click on aport, and then click on Port Setting to re-assign the COM number for
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the Smartio C168H/PCI port mapping.

CIRH BT Geries Propeitios =]

Geres  Pous Configuation ||:|r|u' | Resousces|

" =
el o =
Bl Pt e [0

P01 Emi Wrrey o e Dot Pl 7 b5 11

Pari| LM My | BxFFD Te THAFD 5kt

2 oM 1 =
k| CaM s 14 1E
4 [OME W 1]
ki oM rF iy [-3
B ooMB 14 113
T [t h: ] R[S 1=}
d CoMid 14 -3
| ced |
Note! Skip Step 5if you would like to manually assign COM numbersto
the ports.

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

Skip Steps 6 and 7 if the system does not require special
performance tuning.

6. Re-assignthe Rx FIFO Trigger by selecting a number from the pull-down list.
Check the Set the changeto all ports checkbox if you would like to apply this
setting to all ports.

The available Rx FIFO trigger levelsare 1, 4, 8, and 14 bytes, with the default
value set at 14 bytes.

7. Re-assignthe Tx FIFO Size by selecting a number from the pull-down list. Make
sure the Set the changeto all ports checkbox is checked if you would like to
apply this setting to all ports.
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Tx FIFO sizes are available from 1 to 16 bytes, with the default value set at 16
bytes.
Part 1

[ Auto Enumerating SO Mumber

Rx FIFC Trigoger 14 e

[ Set the change to all ports

Tx FIFD Size 16 =

v Set the chane to all ports

[9].8 Cancel |

8. Click OK inthe Port X didog box.

9. ClickOKintheC168 PCIl SeriesProperties dialog box.
10. Click OK inthe Device Manager tab.

11. Restart the system to activate the new configuration.

Updating the Driver

In this section, we discuss how to update the Windows 95/98 driver to enhance the
function of the board.

1. Openthe Control Panel, click on System, and then select the Device M anager
tab.

2. Click onMOXA C168 PCI Series and then click on Properties.
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3. Select the Driver tab.

4.  Click on Update Driver...
162 PO Govion Pacmestion ________________KIEd|
fererst | Pts ol pisation OIS | Revodroas |

o CISEPO Smima

Frnsdier i awiabls
[k bled wwslebla

T ks chetnl i S0 o oot Pl W] Tor i o i, ke
Direm Flw Dsta b Towpdala the o biecfor e crace, cick
Lpclatm Drrem

[ DoaFinbaae. | UsdsiaCiv. |
o | cwe |

Click onHave Disk... and then type the path of the new driver.
Insert the source diskette into the floppy drive (if thereis one).

Click OK inthe Install from Disk dialog box.

o N o O

Y ou will be prompted to restart the system. Click on Yes to restart, or No if you
would like to wait and reboot the system later.

3-30 Smartio C168H/PCI User’ s Manual



Software I nstall ation

Removing the driver
This section explains how to remove the Smartio C168H/PCI driver.
1. Openthe Control Panel, double click on Add/Remove Programs, and then
select the I nstall/Uninstall tab.

2. Click onthe MOXA Smartio/IndustioDriver option and then click on
Add/Remove to start removing the driver.

Add/Remove Programs Properties EHE

Inztall/Uninstall | Windous Setupl Startup Diskl

To install a new program from a floppy disk or CO-ROM
drive, click lrstall
=

Inztall...

The following zoftware can be automatically removed by
Windows, Toremove & program or to modify its installed
components, select it from the fist and click
Add/Remove.

artiosndustio Driver
PComm Lite Yer 21

Add/Remove. . |

ag | Cancel | Apply |

3. Click onYesin the following message box to confirm that you really want to
remove the driver.

MOXA Smartio/Industio Driver B

Do you really want to remove MOXA Smartio ndustio Driver 7

4, Click OK inthe Add/Remove Programs Properties dia og box.
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A4

Serial Programming Tools

M oxa supports several easy, but powerful, serial programming libraries and
communication troubleshooting utilities that run under Windows NT and Windows
95/98. Using MOXA Serial Programming Tools can save you a substantial amount of
developing time.

The following sections give details about the installation, the library, and the utilities,
for various OS platforms.

PComm, the professional PC serial comm tool, is a software package for WindowsNT
and Windows 95/98 that consists of:

e A powerful serial communication library for easy programming in the most
popular programming languages. The serial communication library is useful for
developing data communication applications for remote access, data acquisition,
and industrial control inaWindowsNT or Windows 95/98 environment. It isalso
an easier solution compared to the more complex Windows Win32 COMM API.

e Useful utilities such as Diagnostic, Monitor, and Terminal Emulator.
o |llustrative sample programs.

o Comprehensive on-line documentation.

PComm Installation

Toinstall PComm, run\Setup.exe from the diskette included with the board. Note that
the PComm diagnostic and monitor utilities are for MOXA boards only; therefore,
these two utilities will not work on other brands of serial board.

Once PComm has been successfully installed, click on Start, and select Program
Files and the PComm Lite group to bring up alist of utilities and documents.
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PComm Programming Library

The serial communication library assists you in developing serial communication
programs for any COM port that complies with Microsoft Win32 API. It facilitates
the implementation of multi-process and multi-thread serial communication programs,
thus reducing program-devel oping time by a remarkable amount.

This serial communication library provides acomplete library of functions and sample
programs for Visual C++, Visual Basic, and Delphi. To view detailed function
descriptions and sample programs, click on Start - Program Files> PComm Lite
>PComm LibHep andthenP Comm PortingNotesorP Comm Programming
Guide. Alternatively, you may alsorefer tothe sample programslocated in the PComm
directory.

Utility
Given below are brief descriptions of each utility. For more information, please see
the on-line help located on the diskette.
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Diagnostic (for MOXA boards only)

This convenient diagnostic program, which ONLY works for MOXA boards and
ports, provides internal and external testing capabilities, including IRQ, TXD/RxD,
UART, CTS/RTS, DTR/DSR, and DTR/DCD testing. It can be used to verify that
both the software and hardware are functioning correctly.

To run the Diagnostic program, click on Start, and then select Program Files,
PComm Lite, and Diagnostic.

5‘2 PComm Diagnoshic [ _ 3]
File Diagnoze Help

=] = QS|

| Tobe tested... | Test Rieport

168 PCI Series [CDN:J
Devit=10Bus#=0IR0 Cle8 PCI Series Dew#=10, Bus#=0,L IRQ=11, I-0=D300
K Conmunication Parameter=921600, Hone 8.1
Driver Yersion::.1
0S5 Verszion:Windows 4 10(Build:1993)

Internal Loopback Te:

[Te-REx] [UART]
COM3 (P13 oK
COM4 (P2 ) QK QK
COMS (P33} 0K OK
COME (P4 3 O QK
COM? (PS5 3 0K 0K
COME (P ) 0K QK
COHY B7? 3 oK QK
COM10 (P8 3 0K QK

IRQ Test

IRQ 11 0K

(Te=t Time : O6-08-99 14:23:48)——--———

I Ll;!<| | ©

Ready
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Monitor (for MOXA boards under Windows NT Only)

Thisuseful port status monitoring program allows you to keep an eye on selected
MOXA COM ports. It monitors data transmitting/receiving throughput and
communication line status, both of which are updated and displayed on the screen at
periodic timeintervals. By clicking on the specific port being displayed, you can see
the current communication parameters and status of that port.

To run the Monitor program, click on Start, and then select Program Files,P Comm
Lite, and Monitor .

17 PComm Monitor

Port Count/Tx  CP3/Tx Count/Ex CP3/Bx RT3 CTS DTR DSR DCD
Coms 126975 10z4 125264 1010 @ © @ @ O -
Ccoma 126978 1024 126978 1024 @ © @ @ O
Coms 125952 1015 126760 102z @ © @ @ O
coMs 125852 1a1s 126300 1015 @ © @ @ O
Com? 125952 1015 126032 1016 @ © & @ O
coms 128000 1032 125828 1014 @ @ @ @ O
] 125645 ] [ 1 [ ]
ComLo 126376 1024 125440 1011 @ © @ @ O
CcomLl i 0 0 0 Q @ © @ @
COMI Port Status O ' '
T [butesi1s]— T« Histow O ' '
nrlllllnlll FIII"IIIII"IIIII1 ||InIIII| |IIIII 'I.IIIIIIIIIIIIIII.IIIIII"IIIIII 8 z =
\ o @ @
@ @ @ |
—Rx [bytez1z]—  — Rx Histary O ' '
P R
T ‘n 1[ i
|
| Port Name COM3 | | Part Status Open |
— Communication Farameter Haw Flow Control ——————————————— R
Baud Rate [bps] 38@ ’VF!TS Flow Cantrol oy | fEps=d Eine:00:02:04
[rata Bite 8 CTS Flows Control ar
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Terminal Emulator

Terminal Emulator isused to simulate various port connections, allowing you to see
if signal transmission is functioning correctly. It features multiple-windows, and
supports both VT100 and ANSI terminal types, allowing you to transfer data
interactively, send patterns periodically, and transfer filesusing ASCIl, XMODEM,
YMODEM, ZMODEM, and KERMIT protocols.

To run Termina Emulator, click on Start, and then select Program Files,P Comm
Lite, and Terminal Emulator .

'ﬁ‘_\ PComm Terminal - COM44_38400 None.8.1.Dumb Terminal

File Edit Porthanager Pot ‘Window Help
4| BlA| Bl=|a(=]] S

E¥.COM43.9600,Hone 8,1 ANSI

enix326!login: root
Password:
T:

EED

Welcome to SC0 HENIM System W

I

E™ COM44.38400 None.8.1.Dumb Terminal [_ (Ol x|

|= 0123245678%abodefghij0lZ34 5678 %abode fghijO0lE34 8678 %abodefghi JO1ES Al
012245678%abode fghij0lE224 5678 %abode fghijO0lE345678%bodafghi J01E2

i 012245678%abode fghij0lE224 5678 %abode fghijO0lE345678%bodafghi J01E2

TERM = Vamsi [oreln1734567809abcde fghii 012345678 9abhode fuhij0l2 3456780abeda fghi 0123

[To hawe mai. [pre

# le 012345678%abode fghii012245678%abode fghijil23456789abede fghij 0123
-?r°f1le | 012345678%abode fghij0l2345678%abodefahii0l2545678%bede fghi 0123
bin 012345678%abode fghii012245678%abode fghij0l2345678%abode fghij 0123
§°°t 1 012345678%abode fghii012345678%abode fghii0l2345678%abode fghii 0123

012345678%abodefghij0l2345678%abode fghij01E345678%abodefghi 0123
A I I 012345678%abodefghij0lz345678%abodefghij0lz345675%abodefghij0lzes

0123456789ahcdefghij0l2345678%abode fghij0l2345678%abodafghii0l23
State: OPEM - ﬁg 0173456789abodefghij0lZ345678%abodefghij012348675%abedefghi j0123

01Z34Ee78%abodefghij0lz34 86789 abode fghij01lE345678%abodefghi JO1Z3
01Z34Ee78%abodefghij0lz34 86789 abode fghij01E345678%abodefghi JO1ES,
01Z34Ce78%abode fghij0lZ24E6720ahede f

4
BtateOPEN [S78 [ES% [%F [% |
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RS-485 Programming for Opt8J

If you intend to use Opt8J for RS-485 communications, follow the RS-485
programming guide given below, and refer to the chapter Connection Option (Opt8x)
and Cable Wiring for more Opt8J RS-485 operation details.

The Opt8J option only supports 2-wir e half-duplex RS-485 communications. Data
+/- pins are used for both data transmitting and receiving, depending on the RTS
signal.

The port switch for each port should be set to the On position. The port is used for
transmitting dataif RT Sisasserted and isused for receiving dataif RTSisnot
asserted.

ThisRT Sschemeis suitable for any system that permits RTS control from within
application programs. Thisincludes Windows NT, Windows 95/98, DOS, and UNIX.

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

We recommend that you configure Smartio C168H/PCI ports as followsto acquire
precise timing control when using RS-485 2-wire transmission.

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

Solution 1
Thefollowing model is commonly used for RS-485 2-wire transmission.
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Serial Programming Tools

sio_SetWriteTimeouts(port, 0); /* Set sio_write() into block mode */

sio_RTS(port, 1); /* Turn on RTSsignal. The RS-485 port is
ready for
transmitting data. */

sio_write(port, buff, 10); /* Write 10 byte charactersin " buff". The
function

blocks until last character transmitted */

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

The PComm library contains a dedicated RS-485 function that integrates the functions
given in solution 1 regarding sending data.

sio_putb_x(port, buff, tick ); /1. Turn on RTS; ready for transmitting data

2. Send data.
3. Wait for tick time.
4. Turn off RTS; ready for receiving data. */

For more information about these functions, refer to the PComm library on-line Help
filefor Windows NT and Windows 95/98.
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5

Connection Option (Opt8x) & Cable Wiring

In serial datacommunications, the term DTE stands for Data Terminal Equipment,
such asatermina or PC COM1/2, and the term DCE stands for Data Communication
Equipment, such as amodem. The precise pinouts and cable wiring schemes are as
follows.

RS-232 Cable Wiring for Opt8A/B/C/DIS

The RS-232 8-port connection boxes and octopus cables designed for Smartio
C168H/PCI are:

Opt8A: 8-port RS-232 DB25 femal e 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 female connection box
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Shown below are the pin assignments for various connection options:

Opt8A/S —
(DCE, DB25 Female) _h
2 RD
3 TxD 8 DCD
DSE 20 — 7 GHD
4 CTS [t
5 RTS 5 RIS
I
6 DTR 3 TxD
7 GND Sbls
8 DCD -
20 DSR o L
Opt8B/C
(DTE, DB25 Male) o)
Ht 2 T=xD
2 ™D O &S rrs
3 RD 202 €T
4 RTS SIS can
[ 8 DCD
5 CTS Q
6 DR ¥
7 GND O &
8 DCD ‘-—“*6‘&
20 DTR —
Opt8D
(DTE, DB9 Male)
DCD
RxD
TxD
DTR
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Connection Option (Opt8x) and Cable Wiring

O~NO O WNE

DCD
RxD

D

DTR
GND
DSR
RTS
CTS
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Type 1: To connect Smartio C168H/PCIlto a DTE device.

Opt8A/S

Opt8A/S
DB25 Female

RxD

™D

CTS
RTS
DTR
DSR
GND
DCD

Opt8B/C

Opt8B/C
DB25 Male

™D

RxD

RTS
CTS
DSR
DTR
GND
DCD
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Straight-through Cable

2 2
3 3
4 4
5 5
6 6
20 20
7 7
8 8
Null Modem Cable
2 2
3 < 3
4 4
5 >< 5
6 - 6
20 20
7 7
8 8

PC COM2 port, Serial Printer,
Terminal, or any DTE Device

DTE Device
DB25 Male

D

RxD

RTS
CTS
DSR
DTR
GND
DCD

PC COM2 port, Serial Printer,
Terminal, or any DTE Device

DTE Device
DB25 Male

D

RxD

RTS
CTS
DSR
DTR
GND
DCD



Connection Option (Opt8x) and Cable Wiring

] 1
] 1
oveo (32 | | | Foo e et
] [}
E E
Opt8D H | DTE Device
DB9 Male y | DB25 Male
RXD : 2 2 ')
TXD i 3 3 | RD
CTS ; 8 4 ' RTS
RTS : 7 5 | CTS
DTR E 4 6 | DSR
DSR : 6 20 ' DTR
GND ! 5 7 ! GND
DCD : 1 8 DCD

Type2: To connect Smartio C168H/PCI to a DCE device.

Null Modem Cable

]
Opt8A/S E Modem, .

: or any DCE Device
]
:

Opt8A/S E DCE Device

DB25 Female | DB25 Female

RxD y 2 RxD

XD : 3 ::>x<:: XD

CTs L4 < CTS

RTS H 5 RTS

DTR : 6 < DTR

DSR i 20 DSR

GND ! 7 GND

DCD y 8 DCD
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any DCE Device

1

I
Mpdem,
on

Straight-through Cable
> |l

DCE Device
DB25 Female

NM < WO © N~ 00
23456%78
@
Ca
= =
[a]
S%DDSSQRDD
S m EEOEZ0
SBER@xO0onnbAa

3
2 o
g g%
S wlggquuEgog
] O m == = Z 0O
3 & DD%WCRDDGD
S5
7 NMTWwoOoS~o
{ NMOOMN~SO© L
a
2 o
S X
X 5 DSSRQDD
o m == = Z 0
ODm_leCRDDGD
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Connection Option (Opt8x) and Cable Wiring

Type 3: To connect Smartio C168H/PCI to a DTE with 3-pin wiring.

If the Hardwareflow control featureis set to ON, you must loop back (or short) RTS
with CTS, and DSR with DTR, DCD on the MOXA side, indicated with dash-linesin
the following diagrams. If the Hardwar e flow control feature is set to OFF, you can

just leave RTS, CTS, DSR, DTR, DCD open, ignoring the connections indicated with

dashed lines.
| |
1 ] . .

opsws | | Ip= i s B e

| |

Opt8A/S i E DTE Device

DB25 Female | | DB25 Male

RxD ' 2 2 | TXD

™D i 3 3 | RO

GND : 7 7 : GND

RTS ' 5 - === 4 I RTS

CTS : 4 --- oo 5 | CTS

DTR 20 70 - 6 | DTR

DST | 6 __ === 20 ' DSR

DCD ' 8 --- 8 ' DCD
: |

Opt8B/C i N £ i PC CQMZ port, Serial Prin_ter,

: : Terminal, or any DTE Device
| |

Opt8B/C i i DTE Device

DB25 Male ' | DB25 Male

D ' 2 >< 2 | TXD

RxD i 3 3 | RO

GND : 7 7 : GND

RTS ' 4 i 4 | RTS

CTS : 5 --- 5 | CTS

DSR i 6 - T 6 | DTR

DTR : 20 —— o 20 ' DSR

DCD ' < 8 ' DCD
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Connection Option (Opt8x) and Cable Wiring

1 ]
] ]
open || W QU | | | Terminal or any DTE Device.
1 ]
1 ]
| !
Opt8D | | DTE Device
DB9 Male ' , DB25 Male
RD : 2 2 ' TXD
XD i 3 3 i RXD
GND : 5 7 | GND
RTS : 7 - == 4 ! RTS
CTS : 8 -2 --- 5 | CTS
DTR i 4 - 6 | DTR
DSR ! 6 -1 .-~ 20 DR
DCD ' — .- 8 ' DCD
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RS-422 Cable Wiring for Opt8J/F/Z

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

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

Opt8F: Connection box with 8 female RS-422 DB25 ports and amaximum of 500V DC
isolation protection, helping to prevent 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
U

2 RxD+B) O
3 TxD+(B) H 43 RTS-(4)
14 RD—(A)
16 TXD—(A)
7 GND CTS-(8) 10 H 7 owp
4 CTSHB) |
5 RTSHB) TD-(4) 18 Ta S
13 RTS—(A) Opt8J only RD-(a) 14— T2 mpie
19 CTS~A)

O

The RS-422 transmission distance can be as much as 4000 ft, and consequently the
connection box needs an external power adapter to supply 5V DC power. Either a
110V or 220V AC power adapter can be used with this product, depending on your
company’ s power supply.
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Connection Option (Opt8x) and Cable Wiring

Given below are the RS-422 operation modes:

RS-422 Point-to-point

RS-422 Broadcasting

Opt8F/Zz RS-422 Device
3 TxD+B) ~  RxDHB)
16 TXD—(A) — RD—(A)
2 RxD+(B) TxD+(B)
14 RD—(A) TXD—(A)
7 GND — GND

Opt8J RS-422 with Handshaking

Opt8F/Z

3 TxD+B) —f
2 RxD+(B)

RS-422 Device |

—RxB+(B)

TXD+(B)

16 TXD—(A)
14 RD—(A)
7 GND

B—(A)
TXD—(A)

GND

RS-422 Device N

Opt8J

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

5 RTSHB)
13RTS~(A)
4 CTS+(B)
19CTS~(A)

RS-422 Device

RxD+(B)
RD—(A)
TxD+(B)
TXD—(A)
GND

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

RxD+(B)
TxD+(B)

RD—(A)
TXD—(A)
GND

Smartio C168H/PCl User’ sManua 5-11



RS-485 Cable Wiring for Opt8J

One of the RS-485 connection boxes designed for Smartio C168H/PCl is:

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

the ON position.

The Opt8J option only supports 2-wir e half-duplex RS-485 communication. Data
+/- pins are used for both data transmitting and receiving, depending on the RTS

signal.
O
RS-485 Pinouts for Opt8J: —

Opt8J
3 Data+(B)
7 GND
16 Data(A) Data- (A)

16
"L

Multidrop RS-485 Half-duplex

7GND

3 Datat+

/D\

Point-to-Point RS-485 Half-duplex

Opt8J RS-485

485 Device
Master

3 Data+(B)
16 Data—(A)
7 GND
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Device 1

Slave
Data+(B)
Data—(A)
GND

Opt8J

3 Data+(B)
16 Data—(A)
7 GND

Data+(B)
Data—(A)

—  GND

RS-



Connection Option (Opt8x) and Cable Wiring

RS-485 Device N
Slave

Data+(B)

Data—(A)

GND

See the section RS-485 Programming in the chapter Serial Programming Tools for
more details on Opt8J RS-485 programming.

RS-422/485 Impedance Matching

When using RS-422/485 serial communications, an electrical signal travelsthrough
two different resistance junctionsin atransmission line. The impedance mismatch
that exists will sometimes cause signal reflection, distorting the signal. Thisin turn
contributes to 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.

Theresistance of the termination resistor should equal the characteristic impedance
of the transmission line. Resistors should be added near thereceiving side.

Opt8J/FIZ RS-422/485 Device

3 TXD+(B) ——% RxDHB)

16 TxD—(A) _i RXxD—(A)

2 RxD+(B) TxD+(B)

14 RxD—(A) : TXD—(A)

5 RTS+(B) ——— CTSH(B)

13 RTS—HA) — & CTS—(A) Opt8J only
4  CTSHB) RTS+(B)

19 CTS-(A) : RTS-(A)

Note:

1. % represents atermination resistor near the receiving side
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2. The suggested termination resistor for AWG #26 cable is 100 ohm.

3. The suggested termination resistor for phone cableis 600 ohm.
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Connection Option (Opt8x) and Cable Wiring
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6

Troubleshooting

In this chapter, welist several problems that could arise when using Smartio
C168H/PCI, and solutions you can follow to fix the problems. If you are unable to find
asolution to your particular problem in this chapter, contact either adealer or Moxa
for help. To receive a quicker response from your dealer, please use the Problem
Report Form at the end of this manual.

General Troubleshooting

1. Whileingtalling thedriver, the MOXA driver isunableto detect the MOXA
PCI board.
Hardware causes and solutions:
A. Theboardisnot instaled. Pleaseinstal it.

B. Theboard isnot properly plugged into the system. If thisisthe case, re-
plug the board into a 32-bit PCI slot. It may also be the case that the slot
you' ve chosen could be damaged. In this case, try other slots until you
find one that works.

C. Themotherboard does not have an available IRQ for the C168H/PCI board.
In this case, enter the BIOS and make sure an IRQ isavailablein the
PCI/PnP settings.

2. TheMOXA board and driver areactivated but cannot transfer data (either
transmitting or receiving).

Hardware Causes and Solutions:

A. Check to seeif the cableiswired correctly. Refer to the Connection Option
(Opt8x) and Cable Wiring chapter for correct cabling information.
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B. Either the cable or board could be defective. Try other ports, cables, and
boardsto verify this, or use PComm Diagnostic utility to test the MOXA
board and port conditions. If Diagnostic reports an error, replace the faulty
components.

Software Causes and Solutions:

C. The Smartio C168H/PCI board will check the line status (CTS) before
transmitting dataif the RTS/CTS flow control featureis set to Enablein
either the configuration or application program. Refer to the Connection
Option (Opt8x) and Cable Wiring chapter for proper wiring specs, and
check the line status of the suspected port using the diagnostic LED
indicators on the mini tester.

D. Theboard controlling application might not be written correctly for the
corresponding API of the operating system. To seeif thisisthe case, run
another application that you know is good, or use utilities provided by
Moxa. You can either use PComm Terminal emulator or HyperTerminal
under Windows NT and Windows 95/98.

Windows NT

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

1. After thesystem reboots, theerror message“ Ancther driver in the system,
which did not report itsresour ces, has already claimed theinterrupt used by
XXX."” appearsin the Event Log.

Thisindicates that the MOXA board was found, but the IRQ that was assigned
conflicts with another adapter’ sI1RQ setting. Check the PCI BIOS IRQ settings
first, and then select an available IRQ.

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

Make sure the PCI board is seated firmly in the expansion slot.

3. TheCOM number of theSmartio C168H/PCI (BusNo=x Dev No=x,
Port1=COMX), with device number xx, conflictswith others.
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Troubleshooting

Different boards have conflicting COM numbers. Change the MOXA board’ s
COM number mappings.

4.  WindowsNT system panic (blue screen).

One possible reason isan IRQ or /O address conflict with other |SA Bus
adapters, such as LAN and SCSI boards, or the system BIOS. Refer to the
corresponding problem in the previous General Troubleshooting section for
solutions.

Windows 95/98

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

1. Thesystem cannot find theSmartio C168H/PCI board!

- The boards are not properly plugged in.
- The slot being used is defective. Try other slots until you find one that works.

- The board might be defective.

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

Thisindicates that the MOXA board has been found, but the IRQ that was
assigned conflicts with another adapter. Make sure the MOXA board’ sIRQ
does not conflict with another adapter’ s 1RQ setting. Check the PCI BIOS IRQ
settings and select an available IRQ for the MOXA board.

Smartio C168H/PCI User’ sManua 6-3



6-4 Smartio C168H/PCl User’ s Manual



A

Technical Reference

Specifications

X3
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o
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> o

*,

%

X3

%

D3

PCI

Businterface:
Number of ports:
Max. No. of boards:
IRQ:

I/O address:
Speed (bps):
Databits:

Stop bits:

Parity:

UART:
Datasignals:

Connectors:
Operating temp:
Power requirement:
Dimensions:

32-bit PCI (PCI Spec. 2.1 compliance)
8
4
Assigned by PCI BIOS
Assigned by PCI BIOS
50-921.6 Kbps
5,6,7,8
1,152
none, even, odd, space, mark
8 X 16C550C or compatible
RS232 TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND
RS422 TxD+/-, RxD+/-, GND (Opt8J: RTS+/-, CTS+/)
RS485 Datat/-, GND
8 X DB25/DB9 maleffemae (DTE/DCE)
0-55
180 mA (+5V), 110 mA (+12V), 160 mA (-12V)
123 X 100mm

Operating Systems. Window NT/95/98 and DOS

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

Unlike I SA dlots, different PCI dlotsin 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 configurationsif switched to adifferent PCI slot. Thisis
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referred to asslot-sensitive or slot-dependent, and may apply to PCI slotsin PCswith
different motherboards and different device number sets. For example, some use 17,
18, 19, and 20 for identifying the respective PCI slots, but someuse 11, 12, 13, and 14.

Due to slot-dependency, it is necessary tore-configurethedriver software once the
board is plugged into adifferent PCI slot.

Up to 4 Smartio C168H/PCI boards can be installed in one system. When installing
more than one board, remember the order of boardsto distinguish the installed
boards from each other.

UART 16C550C

The UART 16C550C chip is an intelligent asynchronous controller supporting one
full duplex channel that simultaneously transfers data at 921.6 Kbpsspeed. 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 loss of valuable data.
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Technical Reference

DB62 Connector Pinouts

Below wellist the pin assignments for the DB62 connector on the bracket.

PinNo. Signa Pin No. Signal Pin No. Signal

1 TxD1 22 RxD1 43 CTs1
2 DTR1 23 DSR1 44 RTSL

24 DCD1 45 GND
3 RxD2 25 TxD2 46 CT2
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 CT+4
9 DSR4 31 DTR4 52 RTSA
10 DCD4 32 GND
1 RxD5 33 TxD5 53 CTS5
12 DSR5 A 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 33 TxD7 59 CTS7
17 DSR7 39 DTRY 60 RTS7
18 DCD7 40 GND
19 RxD8 11 TxD8 61 CTs8
20 DSR8 42 DTR8 62 RTS8
21 DCD8
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Problem Report Form

Smartio C168H/PCI
Customer name:
Company:
Td: Fax:
E-mail: Date:

1. Moxa Product: 0 C168H/PCI Serial Number:
2. MoxaDriver version:
3. Moxa hardwar e settings: PCI Slot number

4, Operating System: [ DOS O Windows 95/98
O WindowsNT 3.51 O WindowsNT 4.0
O Others
5.PC Host: Make Model
6. CPU: Speed 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 clearly as possible,
including any error messages. We may need to follow your description
in order to reproduce the symptom.

O Board not found. O Board found, but cannot transfer data.
O Can transfer data, but datalost [ Can transfer data, but datais garbled.
O Others. Please give adetailed error message description:



Return Procedure

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

« Provide evidence of original purchase
+«+ Obtain aProduct Return Agreement (PRA) from the sales representative or dealer

+«  Fill out the Problem Report Form (PRF), including as much detail as possible for a shorter product
repair time.

< Carefully pack the product in an 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 tel ephone number of atechnical contact.



