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FORWARDFORWARD

This instruction manual provides the necessary user information for the referenced product(s) manufactured or distributed by
Industrial Computer Source for the user to install, operate and/or program the product properly.  Please refer to the following
pages for information regarding the warranty and repair policies.

Technical assistance is available at (619) 271-9340.

Manual Errors, Omissions and Bugs:  A Bug Sheet is included as the last page of this manual.  Please use it if you find a
problem with the manual you believe should be corrected.

NOTICENOTICE

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.

Printed in the U.S.A.  Copyright© 1993 by Industrial Computer Source, a California corporation, 10180 Scripps Ranch Blvd.,
San Diego, CA 92131.  All rights reserved.
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INDUSTRIAL COMPUTER SOURCE
GUARANTEE, LIMITED WARRANTY AND RETURN POLICY

*LIMITED WARRANTY: One year limited warranty on all products sold with the exception of the "Performance Series" I/O products, 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, we will repair or replace, at our option, any defective product sold by us.  At any time after one year, we will repair or replace, at our option,
any defective "Performance Series" I/O product sold by us.  This does not include products damaged in shipment, or damaged through customer neglect or misuse.

The Return Procedure below must be followed to assure repair or replacement.  We 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, mis use, 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.

*GUARANTEE: Thirty day money-back guarantee 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:REFUNDS:  In order to receive a full refund of 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.  RETURN
PROCEDURE below must be followed to assure prompt refund.

RESTOCKING CHARGES:RESTOCKING CHARGES:  Product returns after 30 days, and before 90 days, after 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 resalable condition, are not eligible for credit return and will be returned to the
customer.

RETURN PROCEDURE:RETURN PROCEDURE: For any Limited Warranty or Guarantee return, every product returned to Industrial Computer Source for service or credit must be
accompanied by a Return Material Authorization (RMA) Number, obtained from Industrial Computer Source Customer Service, (619) 271-9340(619) 271-9340, prior to its return. 
Freight on all returned items must be prepaid by the customer and customer is responsible for any loss or damage caused by common carrier in transit.  Returns for
warranty must include a failure report for each unit, by serial number 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: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 connection 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 sale items and custom* Some sale items and custom systems are not subject to the guarantee and limited warranty above, however in these instances any deviations will systems are not subject to the guarantee and limited warranty above, however in these instances any deviations will
be disclosed prior to sale and noted on the original invoice.  be disclosed prior to sale and noted on the original invoice.  We reserve the right to refuse returns or refunds on software or special order items.We reserve the right to refuse returns or refunds on software or special order items.
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CHAPTER 1CHAPTER 1

GETTING STARTEDGETTING STARTED

This manual contains the information you need to install and use the EXM-16 Adaptec SCSI and Floppy Disk Drive Controller
EXM.

The EXM-16 SCSI controller is based on the Adaptec AIC-6260 SCSI controller chip. This controller is compatible with the
SCSI-2 specification and CCS (common command set).  This controller is supported by a large base of software drivers.  The
drivers support a range of operating systems (DOS, OS/2, Novell and SCO UNIX) and SCSI devices, including fixed disks,
removable disks, streaming tapes, CD ROMs, and digital audio tapes.  A BIOS extension ROM is provided for the SCSI
controller allowing a SCSI disk to be a boot device.  A high density 50-pin SCSI-2 connector is provided on the front panel. 
For a complete description of the supported SCSI devices and the documentation of the SCSI driver software, please refer to
the companion SCSI Controller Software Guide.

The Floppy Disk Drive controller is based on the Western Digital 37C65 Floppy Disk controller chip and is fully compatible
with the IBM PC/AT architecture.  A 34-pin ribbon connector header is provided for connecting to an externally mounted
Floppy Disk Drive.  The floppy interface supports one or two floppy drives.  Power for a 3.5" floppy disk drive may be
optionally supplied through the front panel connector.  Power is fused with a socketed 2 Amp fuse, and is selected by a
jumper on the EXM-16 circuit board.

Option registers are provided to enable the SCSI and floppy controllers independently, locate the SCSI BIOS extension ROM
in different regions of memory, select which interrupt and DMA channel to use for the SCSI controller, and select between
two alternate I/O register regions for the SCSI controller.  The floppy controller is mapped to the standard PC/AT floppy disk
I/O register addresses and uses the standard PC/AT floppy disk interrupt.

COMPATIBILITYCOMPATIBILITY

The EXM-16 can be used with any Industrial Computer Source EPC with the following restrictions.

• The EXM-16 is fully compatible with the EXM-MX.  When using the EXM-16 and the EXM-MX, both of which have
floppy controllers, either floppy controller can be enabled, but only one of the floppy controllers can be enabled at
a time.

• The EXMbus interface of the EXM-3, the EXM-9, the EXP-MX and the EXP-MS preclude their use together with an EXM-
16 if the floppy controller in the EXM-16 is enabled.

• The EXM-16 always has the SCSI termination installed and so it can only be used as an end device on the SCSI
chain.

The EPC setup menu for the fixed disk drive does not relate to any disk drives attached to the EXM-16.  In particular, do not
specify SCSI for the fixed disk drive in the EPC setup screen unless you are using the EXM-16 with an EXP-MS which contains
an integrated SCSI disk and controller.  The SCSI setting in the EPC setup screen enables the SCSI BIOS for the EXP-MS SCSI
controller which is not compatible with the EXM-16.  The recommended setting for the EPC fixed disk setup menu is NONE. 
The EXM-16 contains its own BIOS extension ROM that can be enabled by bits in the configuration registers.  These registers
are described in a later chapter.
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SPECIFICATIONSSPECIFICATIONS

The following table defines the power and environmental specifications of the EXM-16.

Characteristic Value

Environmental

Temperature operating 0 to 60 C ambient

storage -40 to 125 C

Humidity operating 0 - 90% noncondensing

storage 0 - 95% noncondensing

Altitude operating 10,000 ft (3000 m)

storage 50,000 ft (15,000 m)

Vibration operating 0.015 inch (0.38 mm) P-P displacement with 2.5 g
peak (max) acceleration over 5-2000 Hz

storage 0.030 inch (0.76 mm) P-P displacement with 5.0 g
peak (max) acceleration over 5-2000 Hz

Shock operating 30 g, 11 ms duration, half-sine shock pulse

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

Electrical

Power maximum 9.5 W

typical 6.5 W

Current maximum +5V @ 1.8A

typical +5V @ 1.3A

Other

Weight 3.5 oz
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CHAPTER 2CHAPTER 2

INSTALLATIONINSTALLATION

Before installing your EXM-16, 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-16, 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 environment.

INSERTION IN AN EXM CARRIERINSERTION IN AN EXM CARRIER

Insertion of the EXM-16 into an EXM carrier, such as the EXP-MC or the integrated EXM carriers in the EPC is straightforward.
 First ensure that the subplane has been inserted into the backplane.  If an EXP-MC is being used, insert it in the desired
VMEbus slot and attach it to the chassis.  Then remove any blank EXM panel from the carrier (by unscrewing the thumbscrews)
and insert the EXM-16 into the card guides.  Firmly press the EXM-16 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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CONNECTORSCONNECTORS
The high-density 50-pin SCSI connector is an AMP 174726-4 or equivalent socket and is defined as:

25 - - 1

50 - - 26
Pin Signal Pin Signal

1 GND 26 -DB0

2 GND 27 -DB1

3 GND 28 -DB2

4 GND 29 -DB3

5 GND 30 -DB4

6 GND 31 -DB5

7 GND 32 -DB6

8 GND 33 -DB7

9 GND 34 -DBP

10 GND 35 GND

11 GND 36 GND

12 GND 37 GND

13 No connect 38 TERMPWR

14 GND 39 GND

15 GND 40 GND

16 GND 41 -ATN

17 GND 42 GND

18 GND 43 -BSY

19 GND 44 -ACK

20 GND 45 -RST

21 GND 46 -MSG

22 GND 47 -SEL

23 GND 48 -C/D

24 GND 49 -REQ

25 GND 50 -I/O

SCSI Connector PinoutSCSI Connector Pinout
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Notes:Notes:

1. The minus sign next to a signal indicates active low
2. The signal names are the same as defined in the SCSI specification
3. The contact assignments refer to the connector contact set 2 for the Shielded Alternative 1 connector as defined in

the SCSI specification

The 34-pin header for the external floppy disk drive is defined as:
33 - - 1

34 - - 2

Pin Signal Pin Signal

1 GND 2 -DENS

3 No connect 4 No connect

5 No connect 6 No connect

7 GND or fused VCC 8 -IDX

9 GND or fused VCC 10 -MO2

11 GND or fused VCC 12 -DS1

13 GND 14 -DS2

15 GND 16 -MO1

17 GND 18 -DIR

19 GND 20 -STEP

21 GND 22 -WDATA

23 GND 24 -WGATE

25 GND 26 -TRK00

27 GND 28 -WPROT

29 GND 30 -RDATA

31 GND 32 -SIDE

33 GND 34 -DSKCHNG

Floppy Connector PinoutFloppy Connector Pinout

Notes:Notes:

1. The minus sign next to a signal indicates active low.
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ADDING FLOPPY DISK DRIVESADDING FLOPPY DISK DRIVES

Attaching an external floppy drive to the EXM-16 requires removing a machined metal part from the front panel.  This part is
fastened with two screws.  The floppy connector on the EXM-16 is a 3M series 3594 (or equivalent) header with 0.100" x
0.100" spacing and mates with a 3M series 3414 or equivalent wiremount socket.

The EXM-16 is configured at the factory for use with one or two standard 5.25" and 3.5" floppy disk drives.  These can be
connected with a simple ribbon cable to the unit.  There are several configuration options available.

Floppy disk drives are addressable.  Normally, all PC disk drives are configured as the second drive of four.  A single drive
connected with a straight cable will be addressed as the A: drive.  The second drive (B:), also configured as the second drive,
is typically connected with a twisted cable (pins 10-16 are swapped) that swaps the drive address lines.

Some floppy drives can be powered through the data cable.  This provides a convenience to the user so that an external power
supply is not needed.  These drives connect VCC through pins 7, 9, and 11 of the cable.  Other drives connect GND to these
pins.  The EXM-16 supports both types of floppy drives.  However, care must be taken when connecting the  EXM-16 to the
floppy so that VCC and GND are not shorted together.  In particular, be careful with floppy drives that provide jumpers to
configure whether VCC or GND is connected to these signals.  If you are unsure which type of drive you have or don't know
how the jumpers are configured for a specific drive, determine this from the drive specifications before connecting the drive
to the EXM-16.

A jumper on the EXM-16 selects either GND or fused VCC to pins 7, 9, and 11 of the floppy connector.  This is a two position
jumper (three stake pins) that is labeled "Enable +5 -> FDD" with positions that are labeled ON or OFF.  Select the ON
position to connect VCC to pins 7, 9, and 11 of the floppy connector.  Select the OFF position to connect GND to pins 7, 9
and 11 of the floppy connector (see figure above).  If the jumper is not installed, pins 7, 9, and 11 of the floppy connector are
shorted together but unconnected to anything else.

Warning:Warning:  If the jumper is set to the ON position and the floppy requires GND on these pins, then upon applying power to the
EXM-16, the fuse will be blown because of a short circuit from VCC to GND.

Figure 1FUSE and JUMPER LOCATION
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Warning:Warning:  If the jumper is set to the ON position, then using a twisted cable will blow the fuse.  This configuration is not
supported.

The following table summarizes the possible configurations:

EXM-16 Jumper positionEXM-16 Jumper position
Floppy powerFloppy power
sourcesource

Cable typeCable type DriveDrive

Not installed External Straight A:

Not installed External Twisted B:

OFF External Straight A:

OFF External Twisted B:

ON Data cable Straight A:

The part number for the fuse is Schurter 3402.0012.22.  The factory setting for this jumper is neither the ON or OFF
position.  This allows one to connect to any floppy disk regardless of its jumper positions without causing damage to the fuse.
 Be sure that when using either the ON or OFF position of the jumper, that the floppy drive is configured to match the
voltage applied to pins 7, 9, and 11 of the floppy connector.
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CHAPTER 3CHAPTER 3

OPERATIONOPERATION

CONFIGURING THE BIOS SETUP SCREENCONFIGURING THE BIOS SETUP SCREEN

To establish the EXM's configuration, there are parameters that need to be entered in the BIOS setup screen.

First, use Figure 1 below to determine which EXM slot the EXM-16 is occupying.

EXM Slots

Next invoke the setup program, press CTRL+ALT+ESC at
the operating-system prompt. Once in the setup program,
press the designated function key to invoke the EXM
menu.  On the screen you should see something like:

This displays the data (in hexadecimal) stored in nonvolatile memory describing the EXM configuration.  ID is the EXM's ID
(the ID for EXM-16 is DFh; the ID for "no device expected" is FF).  OB1 and OB2 are two bytes of option information.

To add or change an EXM-16 configuration, the ID byte for the slot in which the EXM-16      resides should be set to DFh, and
OB1 and OB2 should be set according to the following bit  definitions:

Bits 7-6

DMA channel

Bits 5-4

Interrupt

Bit 3

I/O register

 base
address

Bit 2

SCSI enable

Bit 1

Floppy

enable

Bit 0

Card enable

Figure 2: EXM Slot Numbering
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00 none
01 reserved
10 reserved
11 channel 0

00
no

ne
01

IR
Q9
10

IR
Q12
11

IR
Q11

0
1

40h
1

3
40h

0
dis

abled
1

ena
bled

0
ena

bled
1

dis
abled

0
dis

abled
1

ena
bled

OB1 bit definitionsOB1 bit definitions

Bits 7-4

unused

Dual

Speed

Bits 2-0

ROM base address

xxxx 0     Dual speed
      floppy drive

1     Single speed
      dual-density
      floppy drive

000 No ROM (disabled)
001 C0xxxh
010 C8xxxh
011 CCxxxh
100 D0xxxh
101 D4xxxh
110 D8xxxh
111 DCxxxh

OB2 bit definitionsOB2 bit definitions

DEFAULT SETTINGSDEFAULT SETTINGS

The recommended settings for an enabled EXM-16 are OB1 and OB2 set to FFh.  The recommended settings for a disabled EXM-
16 are OB1 and OB2 set to 00h.  Note  that the default is to disable the floppy controller.  This is because most users will
use the EXM-16 in combination with another EXM or DISK module that has a floppy controller enabled.

If you want to boot from a SCSI device that uses the EXM-16 SCSI controller without another disk controller or floppy
controller, you must enable the floppy controller on the EXM-16.  The EXM-16 boot BIOS requires the existence of a floppy
controller whether or not a floppy drive is connected to it.  To do this, clear bit 1 of the register OB1 and in the main EPC
setup screen, set the Diskette Drive A parameter to "1.44M 3.5 inch".  You can set the Configuration errors parameter in the
EPC setup screen to "Ignore disk errors".  This will ignore any associated errors that are seen as a result of the floppy drive
not being present.  This setting does not ignore disk errors from the SCSI interface.
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TROUBLE SHOOTINGTROUBLE SHOOTING

If you have trouble getting your EXM-16 to work please check for the following problems before calling for technical support.

If you cannot boot from a floppy disk, the problem could be:

1. the software configuration
2. the drive configuration
3. power to the drive
4. the ribbon cable
5. an improperly formatted diskette
6. a blown fuse
7. the EXM-16

Invoke the BIOS setup program and ensure that the floppy drive specification matches that of your drive, that the EXM-16 is in
the proper slot, and that the EXM-16 configuration data specifies that both the EXM-16 and floppy controller are enabled. 
Take care to enable only the correct floppy controller if more than one exists in your system configuration.  Ensure that you
are supplying power to the drive.  Check the cable connections and the cable itself.  Ensure that you have a bootable diskette
(e.g., try booting from it in another PC).  Try the drive and ribbon cable in another PC.

If you cannot boot from or access a SCSI device connected to the EXM-16, the problems listed above apply.  Invoke the BIOS
setup program and ensure that you have the fixed disk specified as NONE.  In particular, do not specify SCSI in the EPC setup
screen.  This specifies the SCSI BIOS for the SCSI controller on the EXM-3 and the EXP-MX/MS.  This SCSI BIOS is provided
in the main BIOS of the EPC and is not compatible with the SCSI controller on the EXM-16.  Ensure that the EXM-16 is in the
proper slot (consistent with the EXM configuration information) and that the configuration data specifies that both the EXM-16
and SCSI interface are enabled.  Check power to the drive.  Check the cable connections and the cable itself.  If the trouble is
booting, ensure that the device has been formatted as a system disk (which will require connecting and booting from a floppy
to do so) and that the  formatted partition is the active partition.  Also, ensure that the SCSI extension BIOS is enabled.

You may use the SCSI controller on the EXM-16 with the SCSI controller on the EXM-3 or an EXM-MS, but care must be taken
regarding boot devices.  Do not enable the EXM-16 extension ROM and the EXM-3 or EXP-MS at the same time.  Only one of
these can be the boot device.  A typical example uses the EXP-MS unit as the boot disk and an EXM-16 with devices connected
to a CD-ROM or a tape backup unit.  In this case, enable the fixed disk in the EPC setup menu as SCSI (this will enable the
SCSI BIOS included in the main EPC BIOS).  Do not enable the extension ROM in the EXM-16 in this case.  The extension
ROM applies only for boot devices.

This chapter contains a summary of error and warning messages alphabetized by message text.  These are messages generated
by the BIOS and MS-DOS that may be related to your hardware configuration.
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Bios Error MessagesBios Error Messages

Bad partition tableBad partition table

Your hard disk cannot be formatted because it has not yet been partitioned.  Boot from a DOS floppy disk and run the FDISK
program.

Disk boot failureDisk boot failure

No boot disk could be found.  This could occur if your BIOS setup screen has all disks disabled, if your hard disk is disabled
and no floppy diskette is inserted, if there is no operating system installed on the disk, or if the disk is inoperable.

Diskette drives or types mismatch error - run setupDiskette drives or types mismatch error - run setup

The configuration information in the nonvolatile CMOS RAM does not match the floppy diskette installed in the system. 
Press CTRL+ALT+ESC to run the BIOS setup program.  Drive A should be set to "1.4M" and drive B to NONE.

EXM configuration errorEXM configuration error

The EXMs installed (or not installed) do not match the configuration information in the nonvolatile CMOS RAM.  Hitting any
key will allow you to continue, but doing so may cause problems later if software tries to use the  EXMs.  To correct the
problem, enter the setup program (via CTRL+ALT+ESC) to change the information on the setup screen and reboot.

General Failure error reading ...General Failure error reading ...

This almost always indicates the presence of an unformatted disk or diskette.

Invalid drive specificationInvalid drive specification

You are trying to access a logical drive (e.g., A:, B:, ...) that is not known to the operating system.

Non-system disk or disk errorNon-system disk or disk error

This is usually caused by an attempt to boot from a disk or diskette that is not formatted as a system disk.  Most often it
results when you reboot with a non-system diskette in the floppy drive, because the BIOS always attempts to boot from the
floppy drive if a diskette is installed.

Not ready error reading drive ...Not ready error reading drive ...

This is usually caused by not fully inserting a diskette into the floppy drive.

Floppy Related ProblemsFloppy Related Problems

Some of the above problems may be caused by the following conditions:

The settings are incorrect in the setup menu.  Press CTRL+ALT+ESC to enter the setup menu and check the settings
for Diskette drive A: or Diskette drive B: and make sure that the selected drive type matches the attached drive.

The floppy controller is not enabled or it conflicts with another floppy controller in the system.  In the EXM setup
menu (F2 from the main setup menu), make sure that the floppy enable bit is set correctly and that there are no
conflicts with other floppy controllers.  Note that the EXM-16 when operated with an EXM-3, EXM-9, EXP-MX,  EXP-
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MS, requires that the floppy controller on the EXM-16 be disabled.  Also, ensure that if the EXM-16 contains the
active floppy controller, then the Card Enable bit must also be set correctly or the floppy controller will be
disabled.

The fuse is blown on the EXM-16.  A fuse exists on the EXM-16 that connects VCC to pins 7, 9, and 11 of the floppy
connector.  If the EXM-16 has the jumper positioned such that fused VCC is attached to these pins and a floppy drive
that connects GND to these signals is used, then the fuse may be blown.

SCSI related ProblemsSCSI related Problems

SCSI device attached to the EXM-16 won't boot:SCSI device attached to the EXM-16 won't boot:   The BIOS extension ROM must be enabled for the SCSI device to be a
boot device.  Check the settings of the OB2 register in the EXM setup menu.  Also, the Fixed disk drive in the main setup
menu must be set to specify NONE as the drive type.  Finally, the hard drive mustmust have been partitioned and formatted on the
EXM-16 and the SCSI partition must be the active partition.  See your operating system manual for instructions on formatting a
disk.

If you want to boot from a SCSI device that uses the EXM-16 SCSI controller without another disk controller or floppy
controller, you must enable the floppy controller on the EXM-16.  The EXM-16 boot BIOS requires the existence of a floppy
controller whether or not a floppy drive is connected to it.  To do this, clear bit 1 of the register OB1 and in the main EPC
setup screen, set the Diskette Drive A parameter to "1.44M 3.5 inch".  You can set the Configuration errors parameter in the
EPC setup screen to "Ignore disk errors".  This will ignore any associated errors that are seen as a result of the floppy drive
not being present.  This setting does not ignore disk errors from the SCSI interface.

For error messages other than those listed, please consult your operating system manuals.
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CHAPTER 4CHAPTER 4

PROGRAMMING INTERFACEPROGRAMMING INTERFACE

REGISTERSREGISTERS

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 I/O
port

Device ID 1 1 1 1 1 1 0 1 100

Option Byte 1 DMA channel Interrupt IO

base

SCSI
enable

Floppy
enable

Card
enable

102

Option Byte 2 unused Dual
Speed

ROM base address 103

EXM Configuration RegistersEXM Configuration Registers

The EXM Configuration Registers are standard EXM registers for device identification and configuration.  The EXM-16 responds
to accesses to these ports only if EXMbus line -EXMID is asserted.  An 8-bit read from I/O address 100h returns the value DF,
the device ID of the EXM-16.  A read/write configuration register appears at I/O address 102h and 103h.  The defined bits are:

Card enable specifies whether the EXM-16 is enabled (1) or disabled (0).  If disabled, the EXM-16 will not respond to any
floppy or SCSI I/O or memory addresses; it will not assert interrupts or DMA requests nor respond to DMA cycles; it will
only respond to reads from I/O port 100h and reads and writes from I/O port 102h and 103h, and then only if EXMbus line -
EXMID is asserted.

Floppy enable specifies whether the floppy diskette controller is enabled (0) or disabled (1).  If Card enable is set and floppy
enable is clear, the I/O addresses 3F0-3F7 and the floppy diskette controller are active.  Otherwise, the floppy controller is
disabled.  In the disabled state, it will not respond to accesses to I/O addresses 3F0-3F7 or DMA cycles and IRQ6 and DRQ2
are tristate.  Note that if this bit is 0, other EXMs or DISK modules that contain enabled floppy controllers may conflict
causing the system to fail.  Be sure that there is only one floppy controller enabled in the system at a given time.

SCSI enable specifies whether the SCSI controller is enabled (1) or disabled (0).  If Card enable and SCSI enable are set, the
SCSI controller is active.  When active, the SCSI controller will respond to accesses to its I/O space as defined by the I/O
base address bit and it will respond to memory accesses to the BIOS extension ROM if enabled.  It will also DMA requests
and respond to DMA acknowledges if enabled by the DMA channel selection bits and will generate interrupts on the selected
interrupt signal as specified by the interrupt bits.  Otherwise, it is disabled.  When disabled, the SCSI controller will not
respond to any I/O or memory address and will not signal interrupts or DMA requests.

I/O base specifies the base address of the I/O registers to which the SCSI controller will respond.  If 0 the base address is
140h; if 1 the base address is 340h.

Interrupt selects the interrupt channel on which the SCSI controller will signal interrupt requests according to the following
table:
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00 no IRQ (interrupts are disabled)
01 IRQ9
10 IRQ12
11 IRQ11

DMA channel selects the DMA channel according to the following table:

00 no DMA (disabled)
01 reserved
10 reserved
11 channel 0 (8-bit DMA)

Dual Speed  selects the appropriate crystal according to the following table:

0 Dual-speed floppy drive
1 Single-speed floppy drive

ROM base address locates the 16K BIOS extension ROM in memory according to the following table:

000 No ROM (disabled)
001 C0xxxh
010 C8xxxh
011 CCxxxh
100 D0xxxh
101 D4xxxh
110 D8xxxh
111 DCxxxh

Take care when setting the ROM base address.  Some EPCs cannot map accesses to the C page of DOS memory.  For those
systems, use one of the D-page settings.

The extension ROM must be enabled if you want to boot from a SCSI disk drive that is attached to the EXM-16.  Also, the
fixed disk setting in the EPC setup screen fixed disk menu should be set to NONE.
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AIC-6260 RegistersAIC-6260 Registers

The following registers are offsets from the base address:

Sequence control register Base Status 4 register Base + 0Fh

Transfer control 0 register Base + 01h Interrupt mode 0 register Base + 10h

Transfer control 1 register Base + 02h Interrupt mode 1 register Base + 11h

Signal out register Base + 03h DMA control 0 register Base + 12h

Rate control register Base + 04h DMA control 1 register Base + 13h

Selection/reselection ID register Base + 05h DMA status register Base + 14h

Latched data register Base + 06h FIFO status register Base + 15h

Data bus register Base + 07h Data port register Base + 16h

Count 0 register Base + 08h Burst control register Base + 18h

Count 1 register Base + 09h Port A register Base + 1Ah

Count 2 register Base + 0Ah Port B register Base + 1Bh

Interrupt status 0 register Base + 0Bh Revision register Base + 1Ch

Status 1 register Base + 0Ch Stack register Base + 1Dh

Status 2 register Base + 0Dh Test register Base + 1Eh

Status 3 register Base + 0Eh

For an explanation of the SCSI controller registers, refer to the documentation on the AIC-6260 controller chip.

WD37C65 RegistersWD37C65 Registers

Floppy Operations Register 3F2

Floppy Command Register 3F4

Floppy Data Register 3F5

Alternate Status Digital Output Register 3F6

Floppy Control Register 3F7

For an explanation of the floppy diskette controller registers, refer to documentation on the WD37C65 controller chip.

The floppy diskette controller in the EXM-16 uses interrupt IRQ6 and DMA channel 2.
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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:

Industrial Computer SourceIndustrial Computer Source
Attn: Documentation Department

P. O. Box 23058
San Diego, CA 92193

Your Name: _______________________________________________________________

Company Name: ___________________________________________________________

Address: __________________________________________________________________

Address: ___________________________________________________________________

City: _______________________________________  State: _______  Zip: ____________

Phone: (_____) _______________

Product: EXM-16EXM-16

Manual Revision: 41417-108-03A41417-108-03A

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


