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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, misuse, 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, modily, or extend the rerms 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: 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 return and will be returned ro 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 |
PRODUCT DESCRIPTION

This manual contains the information you will need ro install and use the EXKM-12 profolyping module.

The EXKM-I12 is a prololyping module for use with pr()(lucrs mmpari|)|e. with the EXM expansion interface. The EXM-I2 prinre.d
circuit board is filled with an array of holes spaced 100 mils apart, a|ong with hole spacing for inserting a 40-pin header ar
the Front of the board.

It contains EXM expansion interface |ogic and two user-pmgmmmalﬂe PALs (part number TIBPAL20LB-15) For (|('.co(|ing| the
EXM expansion interface transactions. These PALs are socheted M-pin PALs. The EXKM-I2 is shipped with these PALs installed

and pmgrammed to a defaul conFigumrionA

1 Hoppg disketre is pmui(le.d with the EXM-12 conkaining I.\BEL-cumpariMe source files for the PALs as well as an OrCAD-

compati“(’. schematic file and its archive |ibrarg.
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CHAPTER 2
INSTALLATION

Before insra"ing the EXM-12, unpacl( and inspect if for shipping damage.
* Do not remove the module From its anti-static |)ag unless you are in a static-free environment. The EXM-12, like
most other electronic devices, is suscepri|)|('. to ESD damagm ESD damaga is nofk a|wags imm(’.(liilh'.lg obvious. in

that it can cause a partia' breakdown in semiconductor devices that mighr not imm({diardg result in a Failure.

* Ensure that the installation process as described herein is also pe.rF()rm('.(l in a static-free environment.

INSERTION IN AN EXM CARRIER

Insertion of the EXM-12 into an EXM carrier is srmighrforwar(t Remove a blank EXM pan('.| from the carrier (|)g unscrewing the
thumbscrews) and insert the EXM-12 into the card guidesA |:irm|g| press the EXM-12 Front pam'.| to ensure that the module is

prop('.r|g seated in the su|)|)|ane., and secure it with thumbscrews.

* Make sure that the power fo your sysfem is off. The EXM is not desigm{d to be inserted or removed from a live
sysfem.

* When inserfing the EXM, avoid rouching the circuit board, and make certain the environment is static-free.

* Insert it with adaquata continuous force rather than fapping or hammering on if.

CONFIGURING THE BIOS SETUP
The EXM cunfigumtiun data in the EPC ro which the EXM-12 is connected needs to be moditied ro recognize and enable the

card and select from the available options. From the command line, invoke the BIOS sefup Function |)g| pressing the CTRL-

ALT-ESC keys simultaneously.
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EXM-12 MANUAL INSTALLATION

ENABLING THE EXM MODULE

Once in the sefup program, a menu (IiSpIil“ speciF“ing which Function I(eqs are available for Further conFigurarionA Pres the
F2 Function I«I.g to invoke the EXM menu. The screen disp'a“ resembles Fiqure | below.

ID OBl OB2
Slot 0 FF 00 00
1 DB Cl 00
2 F3 05 00
3 DE 00 39
4 ED 01 00
5 DC F5 91

Fiqure |. EXM Serup Screen

The sefup screen disp|ags the EXM conFiguration data (in hexadecimal) stored in nonvolatile memory which the EPC uses ar
power-up fo recognize and con[igure each installed EXM. The disp|aga(| data shows SLOT, ID, OBI and OB2 tor each installed
EXM.

Note that all slots are listed on the screen even if the actual system mnfigumtiun does not have all the possi|)|e EXM slots.
M slots not uccupied |)g| an EXKM module should show an 1D of FF and OBI/OB2 of 00. 00 in(licating that no EXM is

present. N\ tgpica| value for the EKM-I2 is shown in bold letters in slor 2.

Slor, OBl 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-12 occupies. Note that the dashed lines indicare EXM slots that may nol be available on all syshems.

Fiqure 2. EXM Slor Numbering
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EXM-12 MANUAL INSTALLATION

)] is a hard-wired 1D value. Each EXM has a unique 11) value.
OBI/OR?2 are two bgtes of oplion information.

To add or changa an EXM mnfiguration, use the cursor Iw.gs (arrows) to move between the Fields on the screen. Move the

cursor o the appropriate slor enkry and fype in the correct value.
The For the EXM-12 should be ser o F3h.
OBl is a hexadecimal value derived |)g com|)ining the Fo"owing:
Bir 7 rllmugh I are unused.
DMA channel | mnfigure.d using bir 3.
The inferrupl is mnfigum(l using birs 2-1.

The card is enabled or disabled using bir 0.

OB2 is nor used.

Bir 3 Birs 2-1 Bir O
DMA Channel | Interrupt EXM enable
0 DMA Disable 00 none 0 Disable
| DMA Enable Ol IRQY? | Enable
10 IRQS
I IROIS

Table 1. OBI Serting

For instance, a tgpica| OBI value is O5h (Q0000IO0D, representing DMA is disabled, inferrupt § is enabled, and the EXM-12
is enahled. When se|ecring oplions, take care that there are no conHicts with other EKM modules. For instance, many of the
other EXM modules have programmable interrupts and DMA channels. IF more than one device is configured for a given

interrupl, unstable conditions could result.
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PAL EQUATIONS

CHAPTER 3

PROTOTYPING

The EXM-I12 contains three PALS, two of which are sockered DIP parls which may be r('.p|ace.(| |)g the user. The EXM-12 is
s|\i|)|)e.(| with two installed prepmgrammed PALS containing a defaulr cunfigurariom The third PAL, which is not user

changea“e, imp|emenrs the EXM-I2 conFigurarion oplion |)gh'. reqisker.

One socketed Pﬂ[, l", is intended for /0 pork address decode. There are two 1/Q address ranges: O-3FF and 8000-83|:F,

Ul is connected to the Fo"owing signa|s shown on Table 2.

Inpurs Outputs 1/0s
SA15.9..01 SDENI- IOSPARE...1)-
AEN SDDIRI-

10R- CS_I0K-

10wW- CS_102-

CDEN I0SPAREQ

ACMID-

Table 2. Ul Signa|sA

Dnother socketed PAL, U2 is intended For memory address decode. The memory address range is 010000 - FFFFFF in 68K
|)g|h'. blocks. U2 is connected to the Fu"uwing signa|sA

Inpurs Outputs 1/0s
LA23..171,SM16 MEMCSI6- MEMSPARELA-..1)-
DACK- SDDIR-
MEMW.- SDEN-
MEMR- MEMSPAREQ-
SDDIRI
SDENI-
CDEN
Table 3. U2 Signals.
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EXM-12 MANUAL PROTOTYPING

Please refer to the files included on the distribution diskette For the PAL equations. For e.xamp|('., the File IODEC.ABL

contains the [o"owing equalions:

sddirl = ior;
sdenl = (cden & laen & Goadr >="h2C0) & Goadr <=*h2CD) & Gor # iow))
#laen & ior & (ioadr ==hl100) & acmid
#(laen & Gioadr ==7h102) & acmid & Gior # iow));
cs_lOK = laen & Gior & Gioadr ==7h100) # Gioadr ==*h102)) & acmid;
iospare() = cden & laen & (ioadr =="h200) & Glaodr<="h2C]);
iosparel = I;

iosparel = 1;
When mndifging the PAL in locations Ul and U2, it is imporkant fo preserve cerfain mini -ferms in the equalions For CK_IOK,

SDDIRI, SDENI, SDDIR and SDEN. These signa|s control |ogic on the EXM-12 ro enable the EXM-12 1D and oplion |)g|te.

regiskers. There are speciFic notes in the source code that describe these issues.

DEFAULT PAL CODES

Defaulr PAL codes do not imp|e.me.nt the BALE signaL This signa| is nol necessary for 110 mappe(l boards, hur is necessary for

memory-mapped boards.

Page 8 MANUAL H37-080-021



CHAPTER &
THE EXM EXPANSION INTERFACE

The EXM Expansion Interface is used to pmuide local expansion of emhedded PCs within the context of a |arger systems
archirecture. Hectrica"g, the EXM expansion interface is near|g| identical ro the l6-bit PC/AT |n(|usrrg Standard Architecture
bus (ISA bus). The difference include the Fo"()wing:

L RESETDRV is negative true in the EXM expansion interface and is positive true in the ISA bus.

2. DMA channel 7, which consists of signals DRQ7 and DACKZ, is not present in the EXM expansion interface.

3. The signals SALI7..19} are not present in the EXM expansion interface.

h. The addition of a signal line (EXMID) for EKM module identitication.

5. The signal SBHE is negative true in the EXM expansion interface and the ISA bus. Some versions of the ISA hus

documentation from IBM incorrecﬂu define this signa| as a posilive frue signa|.

The EXMID line allows the individual expansion modules to be unique|g addressed at power-up, and Facilirares software
configuration as an alternative o jumpers and switches. This software mnfigumtinn feature is incorporah{(l info the EXM
expansion interface in such a way that unmodified PC add-in card sohtware can be used |)q EXM expansion modules. The

reqiskers that use this feature are described later in this chapten

EXM EXPANSION INTERFACE SIGNAL DEFINITIONS AND PIN-OUT

The EXM expansion interface signa|s use the same names and fiming ax the IBM PC/AT bus signa|sA The on|g| exceplions fo this
are the -RESETDRU signa|, which is inverted in the EKM expansion interface, and the -EXKMID signaL which is unique o the

EXM expansion interface.

The -EXMID siqna| is routed to each slot and asserred |)g the CPU board depen(ling on the value of register 96. In addition,
the -EXMID signa| is routed o each EXM slot to access the 1D reqisker (address IOOH) and the pmgmmmal)h'. opfions select
regiskers (addresses |O2H and 103H). The -EXMID and -RESETDRY reqiskers are used o p('.rme module identification and

configumtion under software.

Refer ro the IBM Technical Reference; Personal Computer AT document number 61393642 pages I-31 r|1mug|1 I-37 For the PC/AT

bus signa| descriptions.

Table 4 pmuides the pin-ouk For the EXKM expansion conneclor. The N row is on the component side of the EXM module,
where it is popu|ate(| with PALs, qales, and capacitors. Pin Al is located on the bottom of the card, when the card is inserted
\mrtica"q into the expansion interface with the label oriented pmper|gA The B side of the EKM-I2 is popu|are(| nn|g with

smaller resistors and capacilors.

Pin Signal Pin Signal Pin Signal Pin Signal
N +I BI GND N30 -DACKS B30 10R

N2 reserved B2 reserved [1M]] -DACKS B3I SMEMW
N3 +5U B3 GND N32 -DACK2 B32 SMEMR
1) +5U B GND N33 reserved B33 GND
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EXM-12 MANUAL EXM EXPANSION INTERFACE
1N SDIS BS SDIA N34 -DACKI B34 -MEMW
N6 SDIS B4 SDI2 1K) -DACKO B3S -MEMR
N SDil B7 SDIO 36 -SBHE B34 BALE
ng AN B8 GND 37 +5\ B37 CLK
n? SD? B9 SDg 38 NEN B38 GND
MO SD7 BIO SD& 39 LAZ3 B39 LA22
Jill} SDS Bl SD& MO LAZI BAO LA20
A2 +I B2 GND N L9 B LAI8
N3 SD3 BIS SD2 M2 L7 B2 SAla
Al SDI BIn SDO JIUX] TC BAS GND
NS IRQIS BIS IRQIA N SIS B SAI
Nab 1RQI2 Blo GND MS SAIS BAS SAI2
7 IRQN BI7 IRQY? MMéb key LY key
g 1RQ7 Big IRQb M key Ba7 key
9 IRQS BI9 IRQA M8 SAll Bag SAIO
N20 +5U B20 IRQ3 M9 SA? BA9 Sng
2 -EKMID B2 -RESETDRY NSO 0sC B5S0 GND
22 -IOCHCK B22 GND As Sy BSI Sh6
23 DRO& B23 10CHRDY N2 SAS B52 SAg
24 DRQS B24 -OWS NS3 SIS BS3 SA2
N25 DRO3 B2S -10CS14 Nsh Ml BS54 SAO
26 DRO2 B26 -MEMCSI6 NS +5 BSS GND
2 DROI B27 -REFRESH N5b +5 BS54 GND
n28 DROQO B28 GND N7 reserved BS7 reserved
n29 -DACKA B29 10w 58 +2 858 GND

Table 4. EXM Signa| Pin-out.

A subser of the EXM expansion interface, a|ong with several other useful signa|s, are routed to two header locations (IP3 and

JPD) just in front of the card edge connector. Reler ro Fiqure 3 on 3. These header locations can he used to wire the signa's

to other profolype |()gic that the user wishes ro install. Users can either connect direct'g to the holes or add a header and

wire wrap from these siqna|s to the user |ogic. Table & defines the signa| pin-ouf for these headers.

Py P3
Pin Signal Pin Signal Pin Signal
| SAI 29 SAO | SA2
2 Snd 30 SA3 2 SAS
3 N 3 Shb6 3 0sc
i Sn9 52 Sng i SAI0
5 SAI2 13 SAI 5 SAI3
Page 10 MANUAL #1M7-080-02A



EXM-12 MANUAL EXM EXPANSION INTERFACE

b SIS 34 S b TC

1 L7 15 SAla 1 LA

8 LA20 36 L9 8 LAZI

9 LAZ3 3 LA22 9 NEN

10 -SBHE 18 SCIK 10 BALE

Il -MEMR 19 -DACKO Il -MEMSPARES
12 -JOSPAREQ 10 -MEMW 12 -SMEMR

13 SMEMW M DRQ 13 -DACKS

1% -JOSPAREI 2 0R 1% 10w

15 -JOSPARE2 3 DROO 15 -REFRESH

16 MEMCSI6 a4 USRO 16 -MEMSPARE2
17 DRQS UM -10CS14 17 -Ows

18 10CHRDY b6 USRI 18 -JOCHCK

19 -RESETDRY n -EKMID 19 CDEN

20 IRQA ng USR2 20 -MEMSPAREQ
Y1l IRQN n9 INT Y1l -MEMSPAREL
7 -MEMSPARER 50 USR3 7 -DACK

YA DO M| DI 3 D3

28 DS 52 D2 28 DA

25 D& hX D1 25 SD?

26 AN 54 SDg 26 SDil

Vi SDIS 55 SDIO Vi SDI2

8 SDIA 56 SDIS 8 +12

Table 5. Pmmtyping Interface Connector

In the preceding table, the [o"owing signa|s are buffred versions of the EXM Expansion Interface signa|s: TC, AEN, SCLK,
BALE, -SBHE, -MEMR, -MEMW, -SMEMR, -RESETDRV. The signa's DO-D7 are bultered |)q a hi-directional bulfer. The signa|s
USRO-USR3, MEMSPAREQ-MEMSPARER, 10SPAREQ-IOSPAREZ, -DACK, INT, DRQ and CDEN connect to logic or spare PAL
pins on the EXM-12.

The remaining signa|s are direct'g connected to the EKM expansion interface edga conneclor.
Note that pin | on the PALs and the capacilors on the JPL, AP2, P3 and IPA is a|wags denoted |)g a squamd outline around

the round hole. Simi|ar|g|, pin | on the socketed PALs is a|wa“s denoted |)g| a squamd outline. Squam(l holes on the
capacitors are +5\, while round holes are ground.
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EXM-12 MANUAL EXM EXPANSION INTERFACE

Fiqure 3. EXM-12 Layour.

USING THE EXM EXPANSION INTERFACE

Page I2

For all I/O reads and writes, be sure o qale the decode with AEN deasserted. This ensures thar DMA aclivily will
nol Irigger an 1/Q access o 1/0 porix defined on the profolype card. Samp|('. equalions are pmui(letl on Chaph{r 3.

When generating MEMCSI6, on|g use addresses LAI/-LA23. The fiming of SAO-SAIS is roo late to quarantee

sulficient sefup fime fo the EXM expansion interface controller c|1i|) on the CPU board.

Take care when mn[iguring the poris on the EXM-12 that the I/O addresses and memaory addresses for the pork do
not conflict with addresses used |)q the CPU or other EXMs in the sysfem. Please refer to the respeclive hardware
reference manuals ro derermine potentia' conflicts. IF there are conHicts, it is pussi|)|('. that permanent damagu could
occur to the componenks of the EPC or other EXM pr()(lucts. For instance, the EKM-12 may conflict with the EXM-
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EXM-12 MANUAL EXM EXPANSION INTERFACE
I0A\ il one enables the EXKM-IOA bulfer memory in the D-page. This is because the default configuratinn for the

EXM-12 also has the D-page enabled.

. Gate all Functions on the profolype card with the CDEN siqnaL In other words, disable all 1/0 regions, memory
reqions, interrupl generafions, and DMA usaqe il CDEN is not asserted.

h When (|('.cm|ing| both 1/O and memory addresses on the EKM-I2, rake care that the control strobes (('.AgA, 10R, MEMR)
are gared with any data enables ro the EXM expansion interface. Otherwise, it is possi|)|e. that the Memory accesses

can cause I/0 decodes and vice versa, causing conflicts with other modules.

PROGRAMMING INTERFACE

The EXM-12 defines the [()"()wing reqiskers in the /0 space.

Bir 7 Bir & Bir § Bir & Bir 3 Blr 2 Bitl Bir O 1/0 port
Device D register | | | | 0 0 | | 100
Config Option Byte | Reg User-specified Drq Interrupt CDEN 102

Fiqure &. EKM-12 Registers in 1/0) Space

Registers 100 and 102 are standard EXM regiskers for device identification and conFigumrionA The EXM-12 responds o
accesses fo these poris on|g| il EXM expansion interface line -EXMID is asserted. An 8-bit read from 1/Q address 100h returns
the value F3, the device 1D of the EKM-I2. A read/write conFigurarion register appears at 1/0) address 102h. The bir
encodings are defined in Chaph'.r 2.

User Specifiml bits can be used For any purpose that the user wants. These bits are read/write bits and the oufpuls from the
regisker can be used ro control other |ogic on the profolype card. These bits are available as siqna|s USRO-USR3 as defined in
Table 5 on page II.

Drq spaci[ies that DMA channel | is disabled or enabled. To use the DMA |ogic, the user must attach a signa| to the DRQ

inpul.

Interrupt selects the interrupl to be g('.ne.rare.(l, or speci[ies that no interrupl is lo be genarared as defined in Chapter 2. To

use the interrupk |ogic, the user must attach the inferrupt source o the INT inpul.

CDEN spe.ciFie.s whether the EXM is disabled or enabled. IF disabled, the EKM will not respond to any I/0Q or memory
addresses and will not assert an inferrupt oukpul; it will on|g respond to reads from the 1/Q pork 102h, and then on|g if -

EXMID is asserted.
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This page intentiuna"g left blank.
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BUG REPORT

While we have tried to assure this manual is error Free, it is a Fact of lite that works of man have errors. We requesk you ro
detail any errors you Find on this BUG REPORT and return it to us. We will correct the armrs/pm“ems and send you a new

manua| ds S00n dx ﬂllﬂilﬂl)lﬂ. PIEEISE refurn lo:

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-IZ

Manual Revision: 4'4"-080-02A

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



