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FORWARD

This product manual provides information to install, operate and or program the referenced product(s)
manufactured or distributed by Industrial Computer Source.  The following pages contain information
regarding the warranty and repair policies.

Technical assistance is available at: 1-800-480-0044.

Manual Errors, Omissions and Bugs:  A "Bug Sheet" is included as the last page of this manual.  Please
use the "Bug Sheet" if you experience any problems with the manual that requires correction.

NOTE

The information in this document is provided for reference only.  Industrial Computer Source does not
assume any liability arising out of the application or use of the information or products described herein.
This document may contain or reference information and products protected by copyrights or patents and
does not convey any license under the patent rights of Industrial Computer Source, nor the rights of others.

Copyright © 1994 by Industrial Computer Source, a California Corporation, 9950 Barnes Canyon Rd., San
Diego, CA 92121.  All rights reserved.  Printed in the United States of America.  No part of this publication
may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording , or otherwise, without the prior written permission of the publisher.
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Guarantee

A thirty day money-back guarantee is provided on all standard products sold.  Special order products are
covered by our Limited Warranty, however they may not be returned for refund or credit.

Refunds
In order to receive a full refund on a product purchase price, the product must not have been damaged
by the customer or by the common carrier chosen by the customer to return the goods, and the
product must be returned complete (meaning all manuals, software, cables, etc.) within 30 days of
receipt and in as-new and resalable condition.  The Return Procedure must be followed to assure
prompt refund.

Restocking  Charges
Product returned after 30 days, and before 90 days, of the purchase will be subject to a minimum
20% restocking charge and any charges for damaged or missing parts.

Products not returned within 90 days of purchase, or products which are not in as-new and re-
saleable condition, are not eligible for credit return and will be returned to the customer.

Limited Warranty

One year limited warranty on all products sold with the exception of the “Performance Series” I/O prod-
ucts, which are warranted to the original purchaser, for as long as they own the product, subject to all other
conditions below, including those regarding neglect, misuse and acts of God.  Within one year of purchase,
Industrial Computer Source will repair or replace, at our option, any defective product.  At any time after
one year, we will repair or replace, at our option, any defective “Performance Series” I/O product sold.
This does not include products damaged in shipment, or damaged through customer neglect or misuse.
Industrial Computer Source will service the warranty for all standard catalog products for the first year
from the date of shipment.  After the first year, for products not manufactured by Industrial Computer
Source, the remainder of the manufacturer's warranty, if any, will be serviced by the manufacturer directly.

The Return Procedure must be followed to assure repair or replacement.  Industrial Computer
Source will normally return your replacement or repaired item via UPS Blue.  Overnight delivery or
delivery via other carriers is available at additional charge.

The limited warranty is void if the product has been subjected to alteration, neglect, misuse, or
abuse; if any repairs have been attempted by anyone other than Industrial Computer Source or its
authorized agent; or if the failure is caused by accident, acts of God, or other causes beyond the
control of Industrial Computer Source or the manufacturer.  Neglect, misuse, and abuse shall include
any installation, operation, or maintenance of the product other than in accordance with the owners’
manual.

No agent, dealer, distributor, service company, or other party is authorized to change, modify, or
extend the terms of this Limited Warranty in any manner whatsoever.  Industrial Computer Source
reserves the right to make changes or improvements in any product without incurring any obligation
to similarly alter products previously purchased.

Shipments not in compliance with this Guarantee and
Limited Warranty Return Policy will not be accepted
by Industrial Computer Source.
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Return Procedure

For any Limited Warranty or Guarantee return, please contact Industrial Computer Source's Customer
Service at 1-800-480-0044 and obtain a Return Material Authorization (RMA) Number.  All product(s)
returned to Industrial Computer Source for service or credit must be accompanied by a Return Material
Authorization (RMA) Number.  Freight on all returned items must be prepaid by the customer who is
responsible for any loss or damage caused by common carrier in transit.  Returns for Warranty must in-
clude a Failure Report for each unit, by serial number(s), as well as a copy of the original invoice showing
date of purchase.

To reduce risk of damage, returns of product must be in an Industrial Computer Source  shipping
container.  If the original container has been lost or damaged, new shipping containers may be
obtained from Industrial Computer Source Customer Service at a nominal cost.

Limitation of Liability

In no event shall Industrial Computer Source be liable for any defect in hardware or software or loss or
inadequacy of data of any kind, or for any direct, indirect, incidental, or consequential damages in connec-
tion with or arising out of the performance or use of any product furnished hereunder.  Industrial Computer
Source liability shall in no event exceed the purchase price of the product purchased hereunder.  The
foregoing limitation of liability shall be equally applicable to any service provided by Industrial Computer
Source or its authorized agent.

Some Sales Items and Customized Systems are not subject to the guarantee and limited warranty.  However
in these instances , any deviations will be disclosed prior to sales and noted in the original invoice.  Indus-
trial Computer Source reserves the right to refuse returns or credits on software or special order items.
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Chapter 1:  Product Description

This manual contains the information you need to install and use the EXM-29 RS422/RS485 se-
rial-port interface.

The EXM-29 provides two RS-422/RS-485 serial ports. It is software compatible with the Indus-
trial Computer Source FASTCOMM/422 dual port board, save for two exceptions. First, the EXM-
29 is configured via programmable registers on the board, instead of via dip switches. Second, the
EXM-29 does not have the capability of sharing interrupts across multiple boards. However, inter-
rupt sharing between ports on the same board is available. Thus, once configured, the EXM-29 is
capable of running any software developed for FASTCOMM/422 control, provided different boards
use different interrupts.

Two DB-9 connectors on the front panel provide the port interfaces. In addition, LEDs on each
port’s transmit and receive lines provide a visual display of port activity.

Port input signals (RXD, CTS) can be terminated with on-board 100W resistors connected through
a dip switch. Therefore, termination resistors can be switched in or out as needed.

Port outputs can be configured to be gated by the port RTS signal. CTS handshaking may be
enabled or ignored for each port independently. Each port may be independently set for half-duplex
mode (TXD and RXD signals connected together on the board).

Each port is controlled by a separate 82510 asynchronous serial controller, capable of running at
baud rates up to 288K. Other features include 5-9 bit character formats, 4 byte independent trans-
mit and receive FIFOs, and 16450 compatibility.
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Specifications

The following table defines the environmental and electrical specifications of the EXM-29.

Charateristics Value

Environmental Specifications

Temperature operating 0 to 60°C ambient

storage -40 to 85°C

Humidity operating 5% to 90% non condensing

storage 5% to 95% non condensing

Altitude operating 10,000 ft (3,000m)

storage 50,000 ft (15,000m)

Vibration operating
0.015 inch (0.38mm) Peak to Peak displacement
with 2.5g Peak (max) acceleration over 5 to
2000Hz

storage
0.030 inch (0.76mm) Peak to Peak displacement
with 5.0g Peak (max) acceleration over 5 to 2000
Hz

Shock operating 30g 11ms duration, half-sine shock p[ulse

storage 50g 11ms duration, half-sine shock pulse

Electrical Specifications

Current typical +5V @ 0.370A

maximum +5V @ 0.53A

Table 1. EXM-29 Environmental and Electrical Specifications.
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Chapter 2:  Installation

Before installing your EXM-29, you should unpack and inspect it for shipping damage.

• Do not remove the module from its anti-static bag unless you are in a static-free environment.
The EXM-29, like most other electronic devices, is susceptible to ESD damage.  ESD damage is
not always immediately obvious, in that it can cause a partial breakdown in semiconductor
devices that might not immediately result in a failure.

• Ensure that the installation process as described herein is also performed in a static-free environ-
ment.

Insertion in an EXM Carrier

Insertion of the EXM-29 into an EXM carrier is straightforward.  In the case of the EXP-MC, first
ensure that the subplane has been inserted into the backplane and that the EXP-MC has been
inserted into the subplane and attached to the chassis.  Then remove any blank EXM panel from the
carrier (by unscrewing the thumbscrews) and insert the EXM-29 into the card guides.  Firmly press
the EXM-29 front panel to ensure that it has mated with the rear connector, and secure it with the
thumbscrews.

• Make sure that power to your system is off.  The EXM is not designed to be inserted or removed
from a live system.

• When inserting the EXM, avoid touching the circuit board, and make sure the environment is
static-free.
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Configuration Using BIOS Setup Screen

The EXM configuration data in the EPC to which the EXM-29 is connected needs to be modified
to recognize and enable the card and select from the available options.  Invoke the BIOS setup
function by pressing the CTRL-ALT-ESC keys simultaneously.

Enabling the EXM module

Once in the setup program, a menu displays specifying which function keys are available for fur-
ther configuration.  Press the F2 function key to invoke the EXM menu.  The screen display re-
sembles Figure 1 below.

ID OB1 OB2

Slot 0 FF  00  00

1 DB C1 FF

2 D2 AB  00

3 DE 00  00

4 ED 00  00

5 DC F5 91

Figure 1. EXM Setup Screen.

The setup screen displays the EXM configuration data (in hexadecimal) stored in nonvolatile memory
which the EPC uses at power-up to recognize and configure each installed EXM.  The displayed
data shows SLOT, ID, OB1 and OB2 for each installed EXM.

Note that all slots are listed on the screen even if the actual system configuration does not have all
the possible EXM slots.  All slots not occupied by an EXM module should show an ID of FF and
OB1/OB2 of   00  00  indicating that no EXM is present. A typical value for the EXM-29 is shown
in bold letters in slot 2.

Slot, OB1 and OB2 are defined as follows:

SLOT indicates the slot in which the EXM is installed.  See the diagram below to determine
which EXM slot the EXM-29 occupies.  Note that dashed lines indicate
EXM slots that may not be available on all systems.
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EXM Slots

0

1

2 4

3 5

0 1 2 3 4 5 6 7

VME/VXI 

EMC

8 9 10 11

FDM

& CH6AT

Figure 2. EXM Slot Numbering.

ID is a hard-wired ID value.  Each EXM has a unique ID value.

OB1/OB2 are two bytes of option information.

To add or change an EXM configuration, use the cursor keys (arrows) to move between the fields
on the screen.  Move the cursor to the appropriate slot entry and type in the correct value.

The ID  for the EXM-29 is D2h.

OB1 and OB2 are two bytes of option information.

OB1 is a hexadecimal value derived by combining the following:

Resrvd
Port 2
IRQH

Port 2
IRQM

Port 2
IRQL

Port 1
IRQH

Port 1
IRQM

Port 1
IRQL

Card
Enable

(bit 7) (bit 6) (bit 5) (bit 4) (bit 3) (bit 2) (bit 1) (bit 0)

Set to 1 See Below See Below See Below See Below See Below See Below
0 - disable
1 - enable

Table 2. OB1 Configuration Bit Definition.
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IRQ settings are displayed in the following table:

Setting IRQ

 000 none

 001 none

 010 IRQ9(2)

 011 IRQ3

100 IRQ4

101 IRQ5

110 IRQ6

111 IRQ7

Table 3. IRQ Settings for OB1.

For instance, a typical OB1 value is ABh (10101011), representing Port 2 set to IRQ9(2), Port 1 set
to IRQ5, and card enabled.

OB2 is a hexadecimal value derived by combining the following:

Resrvd Port 2 RTS Port 2 CTS
Port 2
RS485

Resrvd Port 1 RTS Port 1 CTS
Port 1
RS485

(bit 7) (bit 6) (bit 5) (bit 4) (bit 3) (bit 2) (bit 1) (bit 0)

Set to 1 See below See below
0 - RS422
1 - RS485

Set to 1 See below See below
0 - RS422
1 - RS485

Table 4. OB2 Configuration Bit Definition.

The OB2 register holds the RS-422/RS-485 select bits (bits 0 and 4) for each port;  the CTS hand-
shaking enable bit for each port (bits 1 and 5); and the RTS gate enable bits for each port (bits 2 and
6). When configured for RS-485, the board is set up in half-duplex mode (i.e., the TX+ and TX-
lines are connected to the RX+ and RX- lines, respectively).

The CTS handshaking bits (bits 1 and 5) enable or disable CTS handshaking. The default setting of
0 represents CTS enabled, and 1 represents CTS disabled.

The RTS gate enable bits (bits 2 and 6) disable or enable the RTS signal control of the port line
drivers. The default setting of 0 disables the RTS gate enable bits, while a 1 enables the RTS gate
enable bits. When enabled, the line drivers are enabled/disabled by the state of the RTS signal.

For instance, a typical OB2 value is FFh (11111111), representing RTS gate enable mode is en-
abled, CTS is disabled and RS-485 is enabled for Port 2 and Port 1.
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OB3

This register is located at 104h and holds the base I/O address select bits for the 8 bytes of I/O space
needed by port 1 of the EXM-29.

A10 A9 A7 A5 A4 A3A8 A6

104h

These bits directly correspond to address lines SA3-SA10 on the system bus. SA15 is decoded as
well (‘0’ expected), to prevent conflict with certain Industrial Computer Source VXI bus I/O regis-
ters.

Note that this register is not configurable from the BIOS setup screen, thus must be programmed
after the system boots, if the default address of 3E8 (OB3 = 7Dh) is not acceptable. See the section
on I/O Base Address Configuration for information both on the default address and programming
considerations.

CAUTION!

The contents of the OB3 register are NOT battery-backed. This register returns to the default value
on power-up.

OB4

This register is located at 105h and holds the base I/O address select bits for the 8 bytes of I/O space
needed by port 2 of the EXM-29.

A10 A9 A7 A5 A4 A3A8 A6

105h

These bits directly correspond to address lines SA3-SA10 on the system bus. SA15 is decoded as
well (‘0’ expected), to prevent conflict with certain RadiSys VXI bus I/O registers.

Note that this register is not configurable from the BIOS setup screen, but must be programmed
after the system boots, if the default address of 2E8 (OB4 = 5Dh) is not acceptable. See the section
on I/O Base Address Configuration for information both on the default address and programming
considerations.
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CAUTION!

The contents of the OB4 register are NOT battery-backed. This register returns to the default value
on power-up.

If you change the configuration of the ports, make sure they do not conflict with other used I/O
addresses. In case of conflict, a hardware reset returns the port base address to the default.

I/O Base Address Configuration

The EXM-29 port base addresses are set in Option Byte Registers 3 and 4. These bytes are not
configurable from the BIOS setup screen, but must be set via software, unless the default values are
acceptable.

The default values are 7Dh for Option Byte Register 3 (corresponding to an I/O base address of
3E8h for port 1), and 5Dh for Option Byte Register 4 (corresponding to an I/O base address of
2E8h for port 2).

Because these registers are part of the EXM configuration space, changes must be preceded by a
write to the register at address 96h. This register must be written with the slot number in which the
EXM-29 to be configured resides.

Therefore, changing the base address for a port is a two step process. First, address 96h is written
with the appropriate slot number. Then, the appropriate Option Byte Register is written with the
correct value. Refer to Figure 2 for slot numbering.

To facilitate this process, software is provided with the EXM-29 for easy configuration under
DOS. The executable file EXM29CFG.EXE accepts up to four parameters (optional “quiet” mode
for no message display, the slot number, the port 1 base address to set, and the port 2 base address
to set). Invoking this executable from within the AUTOEXEC.BAT file on boot up essentially
provides the same effect as if the I/O base addresses were configured from the BIOS setup screen.

Invocation of the EXM29CFG.EXE program is as follows:

exm29cfg [/q] [/slot:<val>] [/ob3:<val>] [/ob4:<val>]

Options may be preceded by either a forward slash, ‘/’, or a hyphen, ‘-’. Options may be added in
any order. Values are always separated from the option by the colon, ‘:’.

Integer or hexadecimal values must not be preceded or trailed by additional characters or padding.
For example, the value 3E8h must be entered as ‘3E8’, not ‘0x03E8’ or ‘3E8h’. Zero must be
entered as ‘0’, not ‘00’. Options and values are case-insensitive.

On encountering this, the program exits and displays a summary of options without fully invoking
the program.
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Options are not required. All have default values. One special option is pre-defined. This is the ‘?’
option. A quick review of the default values can be obtained by invoking the program with the
summary option, ‘/?’.  Any option not explicitly set will be treated as though it were set with the
default value.

Default values are:

OB3 3F8h

OB4 2F8h

slot slot 0

Options:

/q - This option directs the program not to display any messages while running or upon
completion, except in the case of error. This is useful when the program is
invoked from AUTOEXEC.BAT.

/slot - This is the slot in which the EXM-29 to be configured resides. This should be an
integer value.

/ob3 - This guides the value for the Option Byte 3 register. The value associated with this
option should be the I/O address, in hexadecimal, at which EXM-29 port 1
will be based. The program will take care of adjusting this address such that
the appropriate value is loaded into the Option Byte 3 register.

/ob4 - This guides the value for the Option Byte 4 register. The value associated with this
option should be the I/O address, in hexadecimal, at which EXM-29 port 2
will be based. The program will take care of adjusting this address such that
the appropriate value is loaded into the Option Byte 4 register.

Example:

Assuming an EXM-29 in slot 3, to configure the port 1 base address at 2A0h, and the port 2 base
address at 2B8h, the program would be invoked as follows:

exm29cfg /slot:3 /ob3:2a0 /ob4:2b8
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Chapter 3: Connectors

DB-9 Connectors

The EXM-29 has two standard female DB-9 connectors.  The signals are shown below.

Pin Signal

1 Ground

2 RTS+

3 RTS-

4 TX+

5 TX-

6 CTS-

7 CTS+

8 RX+

9 RX-

Table 5. DB-9 Pin-out.

LEDs

Two diagnostic LEDs for each port monitor transmit (red) and receive (green) activity, respec-
tively.
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Chapter 4:  Operation

RS-422/RS-485 Operation

While the RS-232 interface is a widely-known standard that most engineers have worked with, RS-
422 and RS-485 are less common. This section will detail some of the differences and similarities
between the three standards.

The RS-422 standard was developed to improve several aspects of the
RS-232 standard. One of the chief problems with RS-232 is that cable lengths are restricted to less
than 50 feet at speeds of 9600 baud or more. Second, RS-232 cables in an industrial setting tend to
pick up errors due to electromagnetic interference and other line noise. Fluorescent lights, trans-
formers, electric motors, and other sources of static and interference can induce significant errors
into the system. Third, RS-232 data rates are functionally limited to 19,200 baud.

Using RS-422 devices, cable lengths can reach 5,000 feet, and line noise is significantly reduced.
RS-422 cables tend to be immune to background interference. Data rates are greatly improved due
to changes in the way data is driven and received. RS-422 uses a differential scheme that vastly
improves on the single-ended method used in the RS-232 standard.

Under RS-232, the transmit signal was simply TX; in RS-422 transmitting is a differential signal
consisting of TX+ and TX-. Similarly, receiving is transformed from simple RX to RX+ and RX-.

Under both RS-232 and RS-422 two devices cannot share a single cable. Thus the RS-485 standard
is yet another improvement. RS-485 offers all the benefits of RS-422 and also allows up to 32 units
to share the same twisted pair cable.
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Termination Resistance

In both RS-422 and RS-485 mode, the receiver end of the cable between two stations must be
terminated with a resistor equal to the characteristic impedance of the wire. This is to prevent
signal reflections in the wire and to improve noise rejection. However, you do not need to add a
terminating resistor to your cables when using the EXM-29, because termination resistance is built
in between RX+ and RX- and between CTS+ and CTS-.

SW1

SW2

Figure 3. Location of SW1 and SW2 Terminating Resistors.

Serial port A is terminated via SW1, and serial port B is terminated via SW2. The switch consists
of two white dip switches, as shown in the figure below.

Serial Port A

1

2

ON

SW1

Figure 4. Switch 1 Settings.
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When the dip switches are pushed on (toward the front panel), the signals are terminated. Refer to
the figure below.

1

2

CTS-

CTS+

RX+

RX-

100Ω

100Ω

ON

Figure 5. Signal Termination.
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BUG REPORT

While we have tried to assure this manual is error free, it is a fact of life that works of man have
errors.  We request you to detail any errors you find on this BUG REPORT and return it to us.
We will correct the errors/problems and send you a new manual as soon as available.  Please
return to:

TM

Attn: Documentation Department
P. O. Box 910557

San Diego, CA 92121-0557

Your Name: _______________________________________________________________

Company Name: ___________________________________________________________

Address 1: __________________________________________________________________

Address 2: __________________________________________________________________

Mail Stop: _______________________________

City: _______________________________________  State: _______  Zip: ____________

Phone: (_____) _______________

Product: EXM29

Manual Revision: 41417-016-1B

Please list the page numbers and errors found.  Thank you!




	Table of Contents
	FORWARD 
	Guarantee 
	Limited Warranty 
	Return Procedure 
	Limitation of Liability 
	Chapter 1:  Product Description 
	Specifications 
	Chapter 2:  Installation 
	Insertion in an EXM Carrier 
	Configuration Using BIOS Setup Screen 
	Enabling the EXM module 
	OB3 
	OB4 
	I/O Base Address Configuration 
	Chapter 3: Connectors 
	DB-9 Connectors 
	LEDs 
	Chapter 4:  Operation 
	RS-422/RS-485 Operation 
	Termination Resistance  


