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FORWARD

This instruction manual pmuidas the necessary user information for the referenced pmduct(s) manufactured or distribured |)g
Industrial Compuh{r Source for the user to install, operale and/or program the pmduct pmperhp Please refer to the Fo"owing
pages for information mgar(ling the warranky and repair p()|ici('.s.

Technical assistance is available ar (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
pm|)|e.m with the manual you believe should be corrected.

NOTICE

The information in this document is pmuided for reference un|g|A Industrial Computer Source does not assume any |ia|)i|itg
arising oul of the app'icatinn or use of the information or producrs described herein. This document may conkain or reference

information and pmducts pmtech{(l |)g| mpgrig'\ts or patenks and does not convey any license under the palenk righrs of
Industrial Cnmpurer Source, nor the righrs of others.

Printed in the U.S.A\. Cnpgrighl@ 1993 |)g Industrial Computer Source, a California corporation, 10180 Scripps Ranch Blud.,
San Diego, CA 92031 il righrs 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" 1/Q products, which are warranted ro the
original purchaser for as long as they own the product, subject to all other conditions below, including those reqarding 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. Ar any time after one year, we will repair or replace, at our option,

ged in ship d

any defective "Performance Series” 1/0 prmluct sold |)g us. This does not include pmtlucts d I, or q d thmugh customer n('.g|('.cr or misuse.
The Return Procedure below must be followed to assure repair or mp|ﬂcement. We will nnrma"y return your rep|a(zement or repairml item via UPS Blue. Ouemiglﬂ dv.|i|mrg or dv.|i|mrg

via other carriers is available ar 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 il the Failure is caused |)g| acci(lent, acts of Gml, or other causes |m!|um| the control of Industrial Computer Source or the manufacturer. Nagh{ct,

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 ro similarly alter products previously purchased.

“GUARANTEE: Thirtg dag moneg—')acl( quarantee on all standard prmluc[s sold. Specia| order prmlucrs are covered I)y our Limited Wilrrantg, however tl\eg may nok be

returned For refund or credir.

REFUNDS: In order to receive a Full refund of prmluct purcl]am price, the pm:luct must not have been dﬂmaged |)5| the customer or |1g the common carrier chosen |1g the customer to
return the goods, and the product must be returned complete ( ing all Is, software, cables, erc.) within 30 days of receipt and in as-new and resalable condition. RETURN
PROCEDURE below must be followed to assure prompk refund.

RESTOCKING CHARGES: Product returns after 30 tlagx, and before 90 dags, alter purchﬂsz will be xubjact to a minimum 20% restucl(ing clmrge and any c||argex for dﬂmagml or

missing parls.

Products not returned within 90 days of purchase, or products which are not in as-new and resalable condition, are not eligible for credit rerurn and will be returned to the

cusfomer.

RETURN PROCEDURE: For any Limited WHrmntg or Guarantee return, every prmlud returned to Industrial Compuh'.r Source for service or credit must he
accompanied by a Return Material Authorization (RM) Number, obrained From Industrial Computer Source Customer Service, (619) 271-9380, 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 dare of purchase.

To reduce risk of damage, returns of product must be in an Industrial C Source shipping ¢ iner. IF the original container has been lost or damaged, new shipping containers

P PPNy

may be obrained from Industrial Computer Source Customer Service at a nominal cost.

SHIPMENTS NOT IN COMPLIANCE WITH THIS GUARANTEE AND LIMITED WARRANTY
RETURN POLICY WILL NOT BE ACCEPTED BY INDUSTRIAL COMPUTER SOURCE.

LIMITATION OF LIABILITY: In no event shall Industrial Compuh'.r Source he liable For any defect in hardware or software or loss or ina(laquacg 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 Foreqoing limitation of liabiliry

shall be equally applicable to any service provided by Industrial Computer Source or its authorized agent.

* Some sale items and custom 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. We reserve the right to refuse returns or refunds on software or special order items.
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CHAPTER |
GETTING STARTED

This manual contains the information you need to install and use the EXM-16 I.\dapre.c SCSI and H()ppg Disk Drive Controller
EXM.

The EXM-16 SCSI controller is based on the ﬂdaph{c NC-6260 SCSI controller c|1ip‘ This controller is compari|)|('. with the
SCSI-2 speciFication and CCS (common command ser). This controller is supported |)g| a |arge base of software drivers. The
drivers supporl a range of operating systems (DOS, 0S8/2, Novell and SCO UNIX) and SCSI devices, inc|u(|ing Fixed disks,
removable disks, streaming rapes, CD) ROMs, and digita' audio rapes. AA BIOS exrension ROM is pmui(le.(l For the SCSI
controller a"owing a SCSI disk ro be a boor device. I\ |1ig|\ densirg 50-pin SCSI-2 connector is pmuidad on the Front pana'.
Fora mmp|('.h'. descriprion of the suppurh{(l SCSI devices and the documentation of the SCSI driver software, |)|('.ase. refer 1o
the companion SCSI Controller Software Guide.

The anpu Disk Drive controller is based on the Western Digihl| 31C6S H()ppg Disk controller c|1ip and is Fu"q mmpati“e
with the IBM PC/AT archirecture. A 38-pin rihbon connector header is pmuide(l for connecling fo an exh{rna"“ mounted
Hoppg Disk Drive. The Hupp“ interface supporls one or fwo Hoppg drives. Power for a 3.5" Hoppg disk drive may be
npriona"g sup|)|ie.(| rhrough the Front pan('.| connector. Power is fused with a sockered 2 Amp Fuse, and is selected |)g| a
jumper on the EXM-16 circuit board.

Option registers are pmuided to enable the SCSI and Hupp“ controllers in(lepe.n(le.nt'g, locate the SCSI BIOS extension ROM
in different regions of memory, select which inferrupk and DMA channel to use For the SCSI controller, and select between

two alternate 1/0 reqisker regions For the SCSI controller. The Huppg controller is mapped to the standard PC/AT Hoppg disk
1/Q register addresses and uses the standard PC/AT Hoppg disk interrupk.

COMPATIBILITY

The EXM-16 can be used with any Industrial Computer Source EPC with the [o"owing reskrictions.

* The EXM-16 is [u"g mmpari|)|e. with the EXM-MX. When using the EXM-16 and the EXM-MX, both of which have
Huppg controllers, either Hoppg controller can be enabled, bur on|g one of the Hoppg controllers can be enabled ar
a fime.

* The EXMbus interface of the EKM-3, the EKM-9, the EXP-MX and the EXP-MS prec|u(|('. their use togeﬂmr with an EXM-
16 il the Hoppg controller in the EXM-16 is enabled.

* The EXM-14 a|wags has the SCSI termination installed and so it can ()_n|g be used as an end device on the SCSI
chain.

The EPC sefup menu for the Fixed disk drive does not relate o any disk drives attached to the EXM-16. In particu'ar, do not
speciFg SCSI For the Fixed disk drive in the EPC sefup screen unless you are using the EXM-16 with an EXP-MS which contains
an intagratad SCSI disk and controller. The SCSI sefting in the EPC sefup screen enables the SCSI BIOS For the EXP-MS SCSI
controller which is not mmpari|)|e. with the EXM-16. The recommended sefting for the EPC Fixed disk setup menu is NONE.
The EXM-16 contains its own BIOS extension ROM that can be enabled |)q bits in the conFiguratinn reqiskers. These reqiskers

are described in a later cl\aph{n
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EXM-16 MANUAL

SPECIFICATIONS

The Fo"owing table defines the power and environmental speciFicarions of the EXM-16.

Characteristic

\’HIUE

Environmental

Temperature operating 0 ro 60 C ambient
storage 10 10 125 C
Humidiry operating 0 - 90% noncondensing
starage 0 - 95% noncondensing
Dltitude operating 10,000 k G000 m)
storage 50,000 k (5,000 m)
Uibration operating 0.0I5 inch (0.38 mm) P-P displacement with 2.5 ¢
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, Il ms duration, halF-sine shock pulse
storage 50 g, Il ms duration, halF-sine shock pulse
Electrical
Power maximum 95w
rypical 65W
Current maximum +5V @ 1.8
rypical +5U @ 130
Other
Weight 3.5 or

Page 2
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CHAPTER 2
INSTALLATION

Before insra"ing your EXM-16, you should unpacl( and inspeck il for shipping damage.
* Do not remove the module from its anti-skatic |)ag unless you are in a static-free environment. The EXM-16, like
most other electronic devices, is suscepti“e to ESD damagm ESD damaga is nof a|wags immediah{'g obvious, in that

il can cause a partia| breakdown in semiconductor devices that mighr noft immediatej“ result in a Failure.

* Ensure that the installation process as described herein is also performed in a static-free environment.

INSERTION IN AN EXM CARRIER

Insertion of the EKM-16 into an EXM carrier, such as the EXP-MC or the integrated EXM carriers in the EPC is srraighﬂ:mwari
First ensure that the su|)p|an('. has been inserted into the |)ac|(p|am'.. IF an EXP-MC is |w.ing| used, insert it in the desired

UMEbus slot and attach it to the chassis. Then remove any blank EXM pime.' from the carrier (|)g unscrewing the thumbscrews)
and insert the EXM-16 into the card guidasA Firm'g press the EKM-16 Front pan('.| to ensure that it has mated with the rear
conneclor, and secure it with the thumbscrews.

* Make sure that power o your syskem is off. The EXM is not designetl to be inserted or removed from a live syshem.

* When inserking the EKM, avoid rouching the circuit board, and make sure the environment is static-free.

MANUAL H17-108-031 Page &



EXM-16 MANUAL INSTALLATION

CONNECTORS
The high-dunsitg 50-pin SCSI connecror is an AMP 174726-4 or equiua'enr socker and is defined as:
25 - -1

50 - -26
Pin Signal Pin Signal
1 GND 26 -DBO
2 GND 27 -DBI
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 -1I/0

SCSI Connector Pinout
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EXM-16 MANUAL INSTALLATION
Nates:

L The minus sign next lo a signa' indicates active low

2. The signa| names are the same as defined in the SCSI speciFicarion

i1 The contact assignmenfs refer to the connector contact set 2 For the Shielded Alrernative | connector as defined in

the SCSI spaciFicarion

The 38-pin header For the external Hoppg disk drive is defined as:
53

00000000000000000
34 - -1
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 -TRKO00
27 GND 28 -WPROT
29 GND 30 -RDATA
31 GND 32 -SIDE
33 GND 34 -DSKCHNG
Huppg Connector Pinout

Notes:

L The minus sign next fo a signa| indicates active low.
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EXM-16 MANUAL INSTALLATION

ADDING FLOPPY DISK DRIVES

L\Haching an external Hoppg drive to the EXM-16 requires removing a machined metal park from the Front pane.L This parl is
Fastened with two screws. The Hoppg connector on the EKM-16 is a M series 3594 (or ('.quiua|e.nt) header with 0.100" x

0.100" spacing and mates with a 3M series 31 or e.quiua|e.nt wiremount socket.

The EXM-16 is mnfigum(l at the facmrg for use with one or two standard 5.25" and 3.5" Hoppg disk drives. These can be

connected with a simp'('. rihbon cable to the unit. There are several conFigurarion oplions available.

Hoppg disk drives are addressable. Nmma"g, all PC disk drives are conFigum(l as the second drive of four. A sing|e. drive
connected with a srraight cable will he addressed as the AA: drive. The second drive (B:), also conFigumd as the second drive,

is rgpica"q connected with a twisted cable (pins 10-16 are swapped) that swaps the drive address lines.

Some Hoppg drives can be powemd thmugh the data cable. This pmuitles a convenience fo the user so that an external power
supp|g| is not needed. These drives connecr UCC rllmugh pins 1,9, and Il of the cable. Other drives connect GND ro these
pins. The EXM-16 supporks both Iypex of Hoppg drives. However, care must he raken when connecling the EXM-16 ro the
Hupp“ so that VCC and GND are not shorted h)g('.r'w.r. In particu|ar, be careful with Hopp“ drives that pmuidajumpers o
configum whether VCC or GND is connected to these signa|sA IF You are unsure which fype of drive you have or don't know

how thejumpe.rs are mnfigum(l for a spe.ciFic drive, determine this from the drive specificarions before connecling the drive

to the EXM-16.

Figure 1 FUSE and JUMPER LOCATION

A jumper on the EXM-16 selects either GND or Fused UCC 1o pins 7, 9, and Il of the Hoppg connector. This is a lwo position
jumper (three stake pins) that is labeled "Enable +5 -> FDD" with positions that are labeled ON or OFF. Select the ON
position fo connect YCC to pins 7, 9, and Il of the Huppg connector. Select the OFF position to connect GND ro pins 7, 9
and Il of the Hoppg connector (see Figum ahoue). I the_iumper is not installed, pins 7, 9, and Il of the Hoppg connechor are

shorted roge.ﬂmr but unconnected to angrhing else.

Warning: IF rhejumper is ser to the ON position and the Hoppg requires GND on these piny, then upon app'ging power fo the
EXM-16, the Fuse will be blown because of a short circuit From YCC ro GNI.
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EXM-16 MANUAL

INSTALLATION

Warning: IF rhejump('.r is ser to the ON position, then using a twisted cable will hlow the Fuse. This conFigurarion is nol

supporredA

The Fu"nwing table summarizes the possi|)|('. conFigurations:

EXM-16 Jumper position

Floppy power | Cable rype | Drive
source
Not installed Exrernal Straight I:
Not installed Exrernal Twisted B:
QFF Exrernal Straight I:
OFF External Twisted B:
ON Data cable Straight A:

The park number for the fuse is Schurrer 3402.0012.22. The facmrg sefting for rhis_iumper is neither the ON or OFF

position. This allows one to connect to any Huppg disk regar("e.ss of ils jumper posilions without causing damage to the fuse.

Be sure that when using either the ON or OFF posilion of thejump('.r, that the Hoppg drive is conFigumd to match the

uohage app|ie(| fo pins 1,9, and Il of the Hoppg conneclor.

Page 8
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CHAPTER 3
OPERATION

CONFIGURING THE BIOS SETUP SCREEN

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

First, use Figure | below to derermine which EXM slor the EXM-16 is occupying.

EXM Slots
Next invoke the setup program, press CTRL+ALT+ESC ar
cfpBp the operaling-system prompk. Once in the selup program,
P press the designah{(l Function l(e.g to invoke the EXM
v menu. On the screen you should see something like:
o |1 |2 |3 [+ |5 |8 |7
I
0 2 |4 -
= 1
| EXM Setup Screen
EV & E M
Figure 2: EXM Slot Numbering " I
| ID OBl OB2
|
Slot O DF FF FF
1 EF 01 00
2 FF 00 00
3 FF 00 00
4 FF 00 00
5 FF 00 00

This disp|ags the data (in hexadecimal) stored in nonvolatile memory descri')ing the EXM configuratium 1D is the EXM's 1D
(the 1D For EXM-16 is DFh; the ID for "no device expacred" is F). OBI and OB2 are two b“tes of opfion information.

To add or change an EXM-16 mnfiguration, the ID |)gh'. for the slot in which the EXM-14 resides should be ser ro DFh, and
OBl and OB2 should be set acmrding to the Fo"owing bit definirions:

Birs 7-6 Birs 5-4 Bir § Bir 2 Bir |
Bir O
DMA channel |nterrupr /0 reqisker SCSI enable Hoppg
Card enable
base enable
address
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EXM-16 MANUAL

00 none
0l reserued 00 0 0 0 0
10 reserued no dis end dis
Il channel O | ne 40h abled bled abled
0l | | | |
IR end dis end
Q9 40h bled abled bled
10
IR
Q12
]
IR
Qi
OBI bit definitions
Birs 7-4 Dual Birs 2-0
llI‘llISE(I SPEE(I R()M I)EISE ﬂ(I(II'ESS
KKK 0 Dual speed 000 No ROM (disabled)
floppy drive 001 COxxxh
010 C8xxxh
1 Single speed 011 CCxxxh
dual-density 100 DOxxxh
floppy drive 101 D4xxxh
110 D8xxxh
111 DCxxxh
OB2 bit definitions
DEFAULT SETTINGS

OPERATION

The recommended seftings for an enabled EXM-16 are OBI and OB2 set to FFh. The recommended seftings for a disabled EXM-
16 are OBl and OB2 set to QOh. Note that the default is to disable the Huppg controller. This is hecause most users will
use the EKM-16 in combination with another EKM or DISK module that has a Hoppg controller enabled.

IF you wanl fo boot From a SCSI device that uses the EKM-16 SCSI controller without another disk controller or Hoppg
controller, you musk enable the Hupp“ controller on the EXM-16. The EXM-16 boor BIOS requires the existence of a Hoppg

controller whether or not a Hoppg drive is connected to it. To do this, clear bit | of the register OBI and in the main EPC
sefup screen, sef the Diskette Drive A parameter ro "M 3.5 inch". You can set the Configuration €Irors parameter in the

EPC setup screen to "lgnore disk errors".  This will ignore any associated errors that are seen as a result of the Hoppg drive

not |w.ing| presenk. This sefting does not ignore disk errors From the SCSI interface.

MANUAL HH7-108-031
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EXM-16 MANUAL OPERATION

TROUBLE SHOOTING

IF you have trouble qefting your EXM-16 o work p|ease. check For the Fo"()wing pm|)|('.ms before ca"ing for rechnical suppork.
IF you cannok boot From a Hopp“ disk, the pm|)|em could be:

the software conFigurarinn

the drive mnfigumtiun

power fo the drive

the ribbon cable

an impmpe.r|“ formatted diskette

d I)I()Wl‘l I:lISE

the EXM-16

No e N

Invoke the BIOS sefup program and ensure that the Hoppg drive specificarion matches that of your drive, that the EXM-16 is in
the proper slot, and that the EXM-14 mnfigumtinn data speciFias that both the EKM-16 and Hopp“ controller are enabled.

Take care to enable on|g the correct Hupp“ controller if more than one exists in your syskem conFigurarionA Ensure that you
are supp|ging power fo the drive. Check the cable connections and the cable itself. Ensure that you have a bootable diskette

(e.g., try |)m)Iing from it in another PC). Try the drive and ribbon cable in another PC.

IF you cannok boot From or access a SCSI device connected to the EXM-16, the pm|)|('.ms listed above ap|)|g|A Invoke the BIOS
sefup program and ensure that you have the Fixed disk specifie.d as NONE. In particu|ar, do not speciF“ SCSIin the EPC sefup
screen. This spe.ciFie.s the SCSI BIOS for the SCSI controller on the EKM-3 and the EXP-MX/MS. This SCSI BIOS is pr()ui(le.d
in the main BIOS of the EPC and is not compari|)|({ with the SCSI controller on the EKM-16. Ensure thar the EXM-16 is in the
proper slot (consistent with the EXM mnfiguration information) and that the configuratiun data specifias that both the EXM-14
and SCSI interface are enabled. Check power to the drive. Check the cable connections and the cable itself. 1F the trouble is
booring, ensure that the device has been Formatted as a syskem disk (which will require connecling and |)(mting from a Hoppg
to do so) and that the Formatted partifion is the active partition. Mlso, ensure that the SCSI extension BIOS is enabled.

You may use the SCSI controller on the EKM-16 with the SCSI controller on the EKM-3 or an EKM-MS, but care must be raken
mgar(ling boot devices. Do not enable the EXM-16 extension ROM and the EXM-3 or EXP-MS ar the same time. ()n|g one of
these can be the hoot device. I\ tgpica| examph{ uses the EKP-MS unit as the boot disk and an EXM-16 with devices connected
to a CD-ROM or a rape |)ac|(up unit. In this case, enable the Fixed disk in the EPC setup menu as SCSI (this will enable the
SCSIBIOS included in the main EPC BIOS). Do not enable the extension ROM in the EXM-16 in this case. The extension
ROM app|i('.s on|g| for boot devices.

This chapre.r confains a summary of error and warning messages a|p|\a|)erim(| |)g messaqe rexk. These are messages genemred
|)q the BIOS and MS-DOS that may be related ro your hardware mnfiguratiom
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EXM-16 MANUAL OPERATION
Bios Error Messages
Bad partition table

Your hard disk cannot he formatted because it has not yer been partitiunedA Boot From a DOS Hopp“ disk and run the FDISK

program.

Disk boot failure

No boot disk could be Found. This could occur it your BIOS setup screen has all disks disabled, i your hard disk is disahled

and no Hoppg diskerte is inserted, if there is no operaling syskem installed on the disk, or il the disk is innpera')'e.
Diskette drives or hypes mismatch error - run setup

The conFiguraIion information in the nonuolatile CMOS RAM does not march the Hupp“ diskette installed in the syshem.
Press CTRL+ALT+ESC to run the BIOS sefup program. Drive A\ should be ser to "LAM" and drive B ro NONE.

EXM cnnfiguratinn error

The EXMs installed (or not installed) do not match the mnfiguration information in the nonvolatile CMOS RIM. Hirting any
I(('.g will allow you fo conlinue, bur duing S0 may cause pr()|)|('.ms later il software ries to use the EXMs. To correct the
pr()|)|('.m, enter the sekup program (via CTRL+ALT+ESO 1o change the information on the selup screen and reboot.
General Failure error re.at'ing

This almost a|waqs indicates the presence of an unformatted disk or diskerre.

Invalid drive spccificarion

You are trying to access a |ogica| drive (e.g., A, B:, ..) that is not known o the operaling system.

Non-system disk or disk error

This is usua"g caused |)g an aftempl fo boot From a disk or diskette that is nor Formatted as a system disk. Most often it
results when you reboot with a non-syskem diskette in the Hoppg drive, hecause the BIOS a|wags altemplix fo boot From the
Hoppu drive il a diskette is installed.

Not rciulq error n'.iuling drive ...

This is usua"g caused |)g| nok Fu"g inserling a diskerte into the Hoppg drive.

Hoppg Related Problems
Some of the above pm|)|e.ms may be caused |)g the Fo"owing conditions:

The seftings are incorreck in the selup menu. Press CTRL+ALT+ESC ro enter the sefup menu and check the seftings
for Diskerte drive AA: or Diskerte drive B: and make sure that the selected drive type matches the attached drive.

The Hoppg controller is not enabled or it conflicts with another Hoppg controller in the system. In the EXM sefup

menu (F2 from the main sekup menu), make sure that the Hoppg enable bit is ser mrmcﬂq and that there are no

conflicts with other Hoppg controllers. Note that the EKM-16 when operared with an EXM-3, EXM-9, EXP-MX, EXP-
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EXM-16 MANUAL OPERATION

MS, requires that the Hoppg controller on the EXM-16 bhe disabled. Also, ensure that if the EXM-16 contains the
active Hoppg controller, then the Card Enable bit must also be ser correcﬂq or the Hoppg controller will be

disabled.

The Fuse is hlown on the EKM-16. I\ Fuse exists on the EXM-16 that connects UCC ro pins 1,9, and Il of the Huppg
connector. I the EXM-16 has rhejumper pusitione(l such that fused UCC is attached ro these pins and a Hoppg drive
that connects GND to these signa's is used, then the fuse may be blown.

SCSI related Problems

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 seftings of the QB2 reqisker in the EXM sefup menu. Nso, the Fixed disk drive in the main sefup
menu must e ser to speciFg NONE as the drive type. |:ini|||g|, the hard drive must have been parririoned and formatted on the

EXM-16 and the SCSI partifion musfk be the active partition. See your operating system manual For instructions on f()rmarring a

disk.

IF you wanl fo boot From a SCSI device that uses the EKM-16 SCSI controller without another disk controller or Hoppg
controller, you musk enable the Hupp“ controller on the EXM-16. The EXM-16 boor BIOS requires the existence of a Hoppg
controller whether or not a Hoppg drive is connected to it. To do this, clear bit | of the register ORI and in the main EPC
sefup screen, sef the Diskette Drive A parameter ro "MW 3.5 inch". You can set the Configuration €Irors parameter in the
EPC setup screen o "lgnore disk errors".  This will ignore any associated errors that are seen as a result of the Hoppg drive
not |w.ing| presenk. This sefting does not ignore disk errors From the SCSI interface.

For error messages other than those listed, |)|('.ase consult your operafing system manuals.
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CHAPTER &
PROGRAMMING INTERFACE

Register Bit 7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 1/0
port
Device ID 1 1 1 1 1 1 0 1 100
Option Byte 1 DMA channel | Interrupt 10 Scsl Floppy | Card 102
enable enable enable
base
Option Byte 2 unused Dual ROM base address 103
Speed

EXM Configuratinn Registers

The EXM Configumtion Registers are standard EXM reqisters for device identification and conFiguratinn. The EXM-16 respon(ls

to accesses fo these porix on|g il EKMbus line -EXMID is asserted. An 8-hit read from 1/0 address IQOh returns the value DF,
the device 1D of the EKM-16. I\ read/write conFigurarion register appears at 1/0) address 02h and 103h. The defined bits are:

Card enable speciFies whether the EXM-16 is enabled () or disabled (Q). IF disabled, the EXM-16 will not respund o any
Hupp“ or SCS1HI/O or memory addresses; it will not assert inferrupis or DMA requesks nor respond to DMAA cgdes; it will
nn|g respond to reads from 1/Q pork I00h and reads and writes from 1/0 pork 102h and 103h, and then nn|g il EKMbus line -
EXMID is asserted.

FIoppy enable speciFies whether the Huppg diskette controller is enabled () or disabled (I). IF Card enable is ser and Hoppg
enable is clear, the 1/0 addresses 3FO-3F/ and the Hoppg diskerte controller are active. Otherwise, the Hoppg controller is

disabled. In the disabled state, it will not respun(l to accesses o 1/Q addresses 3FO-3F/ or DMA cqc'es and IRQ4 and DRQ2
are tristate. Note that il this bit is O, other EKMs or DISK modules that contain enabled Hoppg controllers may conflict

causing the sysfem o Fail. Be sure that there is on|g one Hoppg controller enabled in the system al a given fime.

SCSI enable specifies whether the SCSI controller is enabled (1) or disabled (Q). 1F Card enable and SCSI enable are set, the
SCSI controller is active. When active, the SCSI controller will mspund to accesses ro its I/ space as defined |)g| the /0
base address bir and it will respond fo memory accesses o the BIOS extension ROM if enabled. It will also DMA requests
and re.sp()nd to DMAA aclmowhulges il enabled |)g the DMA channel selection bits and will generale inferrupls on the selected
inferrupk signa' as specifietl |)g the inferrupfk bits. Otherwise, it is disabled. When disabled, the SCSI controller will nor

mspond fo any /O or memory address and will not signa' inferrupts or DMA requesfs.

I/O base speciFias the base address of the 1/0 registers o which the SCSI controller will respon(lA IF O the base address is
|l|-()|1; il | the base address is 340h.

Interrupt selects the interrupk channel on which the SCSI controller will signa| interrupl requesis acmrding to the Fu"()wing
table:
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00 no IRQ) Ginterrupts are disabled)

Ol IRQY?
10 IRQIZ
I IRQI

DMA channel selects the DMA channel according to the [o"owing table:

00 no DMA (lisabled)

0l reserved
10 reserved
| channel O 8-bit DM

Dual Speed selects the appropriate crgsra| accor(ling to the Fo"owing table:

0 Dual-speed Hoppy drive

| Sing|a-spea(| anpg drive

ROM base address locates the 16K BIOS extension ROM in memory accor(ling to the Fo"owing table:

000 No ROM (disabled)

00I COxuxh
010 (Buxxh
on CCaxxh
100 DOxxxh
101 D/hxuxh
1o DBxuxh
] D Coxxh

Take care when sefting the ROM base address. Some EPCs cannot map accesses lo the C page of DOS memaory. For those

sysfems, use one of the D-page. seflings.

The extension ROM must be enabled i you wanl to boor From a SCSI disk drive that is attached to the ESM-16. Also, the
Fixed disk sefting in the EPC sefup screen Fixed disk menu should he ser o NONE.

MANUAL HH7-108-031 Page 17



EXM-16 MANUAL

MIC-6260 Registers

The Fo"owing regiskers are offsets From the base address:

PROGRAMMING INTERFACE

Sequence control register Base Status 4 register Base + OFh
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 + 0%h Port A register Base + 1Ah
Count 2 register Base + OAh | 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 + ODh Test register Base + 1Eh
Status 3 register Base + OEh

For an exp|anarion of the SCSI controller regiskers, refer to the documentation on the AlC-6260 controller c|1ipA

WD37C4S 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 exp|anarion of the Hoppg diskerte controller regiskers, refer to documentation on the WD37CAS controller c|1ip.

The Hoppg diskerte controller in the EXM-16 uses interrupt IRQA 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 fo
detail any errors you Find on this BUG REPORT and return it to us. We will correct the ermrs/pm')'ems and send you a new

manua| ds s00n dx il\lililﬂI)IEA PIEEISE refurn fo:

Industrial Computer Source
Artn: Documentation Deparrmenr

P. O. Box 25058
San Diego, CA 92193

\I()lll' Nam('.:

Company Name:

L\(I(I ress:

L\(I(I ress:

Ciry: Stare: Lip:

Phone: ( )

Product: EKM-")

Manual Revision: 4'4'7-'08-03A

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



