08 A8H

WB3977AF-A
@ AN NEGA,B7-96
QOVEEI*02508UE3

anY 0002 ©
S3 /8iv84H

DIMM-PC MODULE
Specification

Document Revision 2.1

¢ kontron
... always a Jump ahead!




Kontron _

CONTENTS
1. USERINFORMATION...ccccceeerrmeecccerssnecccsssssecssassssssssssssssssssassssssssssssssssssssssssssssssssssssss 1
1.1 ADOUEThIS MANUAL...eeueiiiiiiieiie ettt ee s erae s erae s eennees 1
1.2 CoPYrGhE NOLICE euu et ittt et e eae e et e eae e ea e eaaeeaaeeanneannnns 1
1.3 TrademarkS.cuu e eeeeeeeiee ettt ete e et e et e e ea e e et e s ena e era s eransennnenas 2
T4 SEANAArAS..ceeeieiiiiciie e era e e e 2
1.5 TeChnical SUPPOI cuuee ittt et e e e tr e eeae e eaeeeneseansaneaennnsannasennns 2
2. INTRODUCTION ...cceeeeernnnnccerssneccscessseccssassssesssassssssssssssssssssssssssssssssssssssssssssssssssssnses 3
2.1 DIMM-PC ATCHIEECEUI ceueeririieeeeieeeiiee et eeteeeetae e eraeserneeernneernnessernesennnnsernnes 3
3. DIMM-PC MODULE PINOUT ....ccceemmmeecccenssnnccessssecsssasssssssccsssssssssssssssssssssssssssssssssssssssss 5
3.1 CPU Module PINOUL.....uviiieieiiitiieeeitieecceie e 5
3.2 I/0Module PINOUL.....uviiieiiiiiiiiiiiiitiieeeeccceee e 7
4. SIGNAL DESCRIPTION ..ccceuueceeerseecccesssnecssarsssecsscassssssssssssssssssassssssssssssssssssssssssssssssnnes 9
4.1 TSABUS STGNALS eernietiiiiiieie et ctee et etee et eetee et eeteetaeeeaneeaneasnnesanesesnnsennnsnnnns 9
4.1.1. SD<0..15> (System Data BUS) ceeuureeuereuneeenirineeenereierenereenerenreenerennseenerennsernnnees 9
4.1.2. SA<19..0> (System AdAress) .eeuueeeerueeeeeneereiuieeeeuerereeeeenereeeneseesneseesnseeennnsenns 9
4.1.3. SBHE# (System Bus High EN@ble) ...ceeueeeieneriiiiieeiieieiieeeie et eeeee e eee e 9
4.1.4. BALE (Bus Address Latch ENable) ..cceeeeeeeeeeriiiiriiieneiies e eeeieeeeeeeeeeeeeees 9
4.1.5. AEN (Address EN@bLe) c...eeeeureienieiiieriiiereiie e et e et e ecteeeeneserneseenneeeenneees 10
4.2  Control SIGNal GrOUP .eeeeeeeeeeiiiiiieeeeiie e ctie et etee e eeeeneeneeaeeensensennsenssensannns 10
4.2.1. SMEMR# (System Memory REAd) ....eeeuurerunereiinireeiieeeeineretiereeneeennneeeenneeennnnaes 10
4.2.2. SMEMWH (System Memory Write) ...eeeuueerunireiiiriieieeetiieretieeeeneeerneeeeenneeeenaeees 10
4.2.3. TORH (I/O REAA) cevuuueeeerunneeeeeiiiieeeettuaieeeeetuueeeeeennnneeeersssssseesssnnssseesnnnsneeeenns 10
4.2.4. TOWH (I/O WIIE) teuuuereerunneeeetenneeeeeiunieeeeetenneeeeeeneneseeennnnesseernnnssssessnnsnssasenns 10
4.2.5. TOCHCK# (I/0 Channel Check) .ccuuueieeiiuniiiiiiiiiiieeiiiceecctiecce e 11
4.2.6. IOCHRDY (I/0 Channel REAdY) ceeuueeeeeeemuneereereneereeiunieeeeeienaeeeeeenneeseeenneeesenennns 11
4.2.7. MEMCS16# (16-Bit Memory Chip SELeCt) cevuereeeuerieiieeiiiiee et e e e eene e 11
4.2.8. T0CS16# (16-Bit I/0 Chip Select).....ccvuuuiiiiiiumiiiiiiiiiiiiiiiiiircciiic e, 12
4.2.9. REF# (Memory REfresh) ceueeeii ettt 12
4.2.10.  ZWSH (0 Wait STAtS) ceveuuueererrnneeeerrinieeeeetenneereernnneereereeneseeeeennnnsserrnnnnnseenens 12
4.3  Special FUNction SIgNal GroUP ceueeeeeeuieeieeiiie et ctee et eee et eeeereeneseeeneeenesnneannns 13
4.3.1. MASTER# (MASTER BUS REQUESL) ..eveiirniiiiiiiiiiieeiiiiee ettt 13
4.3.2. SYSCLK (System CLOCK) wuueeerneiiiniiiiiireiir ettt ettt st et s eene s eenae e 13
4.3.3. 0OSC (OSCillator FrEQUENCY) ceuererunerernerernnererinereeeneeeeenerernensennnssernnssernnssennnaes 13
4.3.4. RSTDRV (BUS RESET) ..eetuueeereitunneereetunieeeetunneeeerenneeeeeeennnesseeennnnsssessnnnnssennnnes 13
4.3.5. DRQ<0,2,5,7> (DMA REUESL) veuurerunererrnererrnereeenerernerereneeernnenerensseennnsennnnnes 14
4.3.6. DACK#<0, 2,5, 7> (DMA ACKNOWLEAGE) cevvuereernrrenniriinereiiereeieeerieeeenneeeenaees 14
4.3.7. TC(Terminal CoUNt) ceeeuueeeeueeeeeeereenereenereenneeeeeneeeerneeeesneseernnssersssesnnnssernnssenes 14
4.3.8. TIRQ<3..7,9..12, 14,15> (Interrupt REQUESES) ..uvereereiniireiiereiiereeieeeeeeeeeeneees 14
4.4  Data Conversion and SWapPiNg ...ceeeeueeeeeeeeeiueeeeeeueeeieeneeeeeseeeneeseeneresesesenssensannns 15
4.4.1. Data CoNVEISION.cuuuuieiuereieiereitneeeetaeereraeereenesernneeetnneeseennssennnsserenssennnssennnnnes 15

DIMM-PC Module Specification i Contents




— Kontron

4.4.2. Datad SWaAPPING .eeenrenrinieeneeereueeteeenertieeseeenerereuecssenesensssssnessnsensssnssnssenssnnesns 15
4.5  IDE Hard Disk SIGNalS...ceuueieueieurieneiiieieieieieeeieeeeeeeureenereneeeenesenneeeneseensesnnssnnes 15
4.5.1. IDECSO# (IDE Chip SELeCt 0) .uureeuniiiniiiieireiieeetiee et et e et et s et e eenae s 15
4.5.2. IDECS1# (IDE Chip Select 1) eeeeuuuiiiiiiiiiiieiiiee ettt 15
B.5.3. DASP ettt e et e e et e e e e eea e s e e ean e s e eeann s eanenns 15
A.5.4. PDIAG ..cciuuueeeeeieuueeeeettuneeeeettunneeeeeenunseeeeeensssseesessssseeeensssssseessssssssesssnnsnsesenes 15
4.6 Serial Port STgNalS..ccuuieurieiriiieiie ettt eee e etertaeeerereneeeneeenneeeneerneeennsannes 16
4.6.1. DTR# (Data Terminal REAAY) ..eeeuuerierueriiiniriiiieeeieeeeeeieeeenieeeenneeenneeeeneneeennenees 16
4.6.2. RI# (RiNg INAICatOr) coeeevemniiiiiiiiiiiiiiiic ettt 16
4.6.3. TXD (Transmit Data)..ccuueeeeureeeueriinereiiereeineeeeeneeeenneeeerenesennnseeenneeennssennnnnes 16
4.6.4. RXD (RECEIVE DAa)..ceeuueriiunriinniiriiieeeeiieeeiie e et ettt e eeeneseenneseraneseenneseennnnnes 16
4.6.5. CTSH (ClearTo SENd) ..eeeuuueiriiiieieieetiiee ettt ettt e et s s e eeaae e s eeennas 16
4.6.6. RTSH (ReqUESETO SENA) ..uiirueriiiieeiiiiieriiie et e ereieeetiaeeeerieeerneeeernnseenneneennnnns 16
4.6.7. DCD# (Data Carrier Detect).....ccuuueviiiiumiiiiiiiiiniiiiiiiinncciii e 16
4.6.8. DSR# (Data Set Ready) «eeuuueieiimmniiiiiiiiiiiiiiiee ettt 16
4.7  FLOPPY DiSK STGNALS tevuereneriineiiiiriieriiieeieettee et etueetieeeeeeeeneeeansennsennsernssensnsnnnns 17
4.7.1. FDHDSEL# (Head Select)....cceeuuumiiiiiiiiiiiiiiieiiecieee ettt 17
4.7.2. FDRDATA (RE@d Data)..cceuuueeeeirnnnerreirinieeeeeteiieeeeeennieeeeeennneeeeennnnsseensnnnnssenennes 17
4.7.3. FDWRPRT (Write PrOteCt) ceevueeieeueiiineeiiiereieieeeeeieeeteieeeeeneeenneeennneennnsennnnnees 17
4.7.4. FDTRKO# (Track O INdIicator) oeeeuueeeeenerienieeiiee et eeeeeceie e eene e eeneeeenaeeees 17
4.7.5. FDWGATEH (Write GAte) cevuueereirunniiieiiinieeeetiieeeetiiee e e cteiee e e eteneeeeeeenaeeseeennns 17
4.7.6. FDWDATAH (WHEE DALA) cu.eveveveeiererereeereseeeseseeseseseseesesesesesesensesesensesesessesesenes 17
4.7.7. FDSTEP# (Head Step Signal) ...cceuuuviiiiumniiiiiiiiiiiiiiiiiiiiiciiincccii e 17
4.7.8. FDDIR# (Head Step Dir€Ction)..cuuueeeeueereieereiiieeeeieeetiieeeeeieeeeaeeennneeeneneeenneees 17
4.7.9. FDMTRO# (Motor Enable STgnal) ..ceeeeeeeeeeeriieieiiriieeeiencineeeieeeneeeneeeneeenneeennnes 17
4.7.10. FDDSKCHG# (Floppy Disk Change Signal)....c..ceeeuueereeneeriiiereinereineeeenneneennennns 18
4.7.11. FDDSO# (Floppy Drive Select Signal)...ceeeeeeeeeenerieneeeiiriineeiieeeeieeeieeeneenneeennnes 18
4.7.12. FDCIDX# (Index INAiCator) coveeueereeuereieereiieeeeieeeeeneeeeenereeneeernneeerenaeennenees 18
4.8  LPT POIt SigNalS.ccuueieuiiieiiueiiieetieeeeeetueeeeeeeteeetneeeneeenesesnseenesennssenssesnssennsennns 19
4.8.1. STB# (Strobe SIgnal) ceeeeueeeeieiiieiieiiieee et 19
4.8.2. AFD# (Auto Feed OUEPUL) ...uviiienniiiiiiiiiiiiiiic et 19
4.8.3. PD <0..7> (Printer Data BUS) cieeeuereeuuereennereeuieeeeeneeeeeneeerneeeennseernneseennsernnseenes 19
4.8.4. ERRH (ETTOr)eueiiiiieniiiiiiiiiiieitiiiin ettt et craeae s e e seaae s s e eaaaae s eeeanas 19
4.8.5. INITH# (Initiate OULPUL) ..ueeeenreiiieeiiee ettt ettt eeee e e e e e e e eees 19
4.8.6. SLIN# (Printer Select INPUL) veeeerieeereiiereiie ettt eeee e eeae e eeneeeeeaeeeeaaaes 19
4.8.7. ACKH (ACKNOWLEAGE).ceuueiirniiiiniiiiiiieiiretie ettt et s eee e et s eenneseeaaeaees 19
4.8.8. BUSY (BUSY) teureruneeerunereeennretneeetieretneeetnneeereneseeennssesnsssersnssessnsssssnsssssnsssses 19
4.8.9. PE (Paper ENd) eeeeueeiniiiiieieiieieeie ettt ettt s eee et s e e s s e e 19
4.8.10. SLCT (Printer Select Status) .euuueeeeueerieeeereiiereiueeeeeneeeeteeeeeeneeeenneeeennenennnenaes 19
4.9  Additional DIMM-PC STgnals c..eeueeceureeneeenreeneeeuieeenerereerneeeenserneseeneeesssensssnnssenes 20
4.9.1. KBDAT (Keyboard Data) ....c..eeeeeueeeerueeiruereenereennereeeneeeeenseennneeennnssernnsseennnees 20
4.9.2. KBCLK (Keyboard CLOCK) «eeeuuereeenereiieieiieeeeiee ettt eetie s eene e eene e eenneeeees 20
4.9.3. SPKR (SPEAKET) . .cteuetitueeeitieeeeiuieeetueeeriereenneeeeeneeeennessernnseesnnssernnssernsssennsnaes 20
4.9.4. GPCSO# (General Purpose Chip SELect) ...ceuuerereuerreeneriiinieiiiiiereieeeeeieeeenieeeeanees 20
4.9.5. PGOOD (POWET GOOA) tevuurrernnirinniiriiniriiiiereeiieeeteieettaeretaesennneeernnsernnesennnennes 20
4.9.6. SMISW (SMIINterrupt SWItCh) ceeeeeeeeneriiieeeeieeeee e e e 20

Contents i DIMM-PC Module Specification



Kontron
4.9.7. T2CLK (T2C BUS CLOCK) tuuerrunrrrrnerrernnnrerneeernnererneeeennsseressersnssessnssessnssssnnsssennes 20
4.9.8. I2DAT (T2CBUS D) euuureruurernneriinnereiiieretineeeeeneeeeaeeeeaeerernnseennsernneseennnseenns 20
4.9.9. LNLED (EEhernet) ..ceeeueeeeniiiiieieiiieecie et ettt s eeee s e eae s e eaa s s ena e s enaes 20
4.9.10.  LKLED (EEhernet) eeeeueeeeenereeineeeeiieeeeiieretieeeeneeetnneeeeeneeennneeennnssennnnsernnnnaes 20
4.9.11. USB1- (USB Channel 1 Data) v.cceeueeeuereenerenreenerinieeenreeneeeneennerennseensennssennnes 21
4.9.12. USB1+ (USB Channel 1 Data) ce.ueeeeuueeeeenererunereeeneeeeennreennereenneeennnseerensernnnnees 21
4.10 DIMMI/0 Signals - Ethernet....cu.. eeeeiiiiieeeiiieeeeeeeee et e e 21
40T, TXDH, TXD- ittt ettt ettt e e e e s e e teae e s e eenne e s e e tanae e s eeannas 21
4.10.2.  RXDH, RXD- oeeeeieieeeeeiinieeeeetinieeeeeennieeeeerenneeeeeeeanessseensssssseessnnssssessnnsnnsesenns 21
4.10.3. LNLED ettt ettt e et e s e et s s et e s s e e eaa e s e eennas 21
4104, LKLED eveueeeeitineeeeetiueeeeettuneeeeerunneeeeennneneseseassssseensnsssssesssnssssessnnnnnsesnnnns 21
4.11 DIMMI/0 Signals - LCD INterface .cceuueeeeunereeinereiiierieiieeeieieeeeeieeerneeeenneeeenneeeennens 21
St I I I 1 PP TPPPPRPPPUPPINN 21
A 171.2. LLCLK etttieeeeetiee ettt e ettt e e ettt e e e etanee e eeeeaneeeseennnneseenannnsserennnnnsenennns 21
A.11.3. UDCLK cerreeeeeieiieeeeetineeeeetuuieeeeettuneeeeeennssseeessssssseesenssssssesssssnssesssnsnssessnnns 22
AT, FPVEE . ittt e ettt e e ettt e e eettane e s eenanae s eesannnessesennnnnsaennns 22
A.11.5. VPANEL ceeeeieiiiee ettt ettt eettaee e e e eeaaeeeeeeaaaeeeeeeasnsssseenssnsnssenssnnnssenennns 22
4.11.6.  PO-P15, PL8-P23...cuieiiiiiiiineeiieeeueetteeeneeeeneetueeenneennseenssennssensessnssensssnnees 22
AT, BLANKE ettt e et e e cta e s e e ean s s e s aaae e s e eannas 22
A A1.8. FPUDD ceeuiieieiiiieeeeetiiieeeeeettneeeeettnieeeeeetanneeseerannensseensnsssseenssnsnssesennsnnsesnnnns 22
417,90 FPBACK ettt ettt ettt e et e s e et e s e et e e s e e ena e e e enan 22
417170, MAD 12...05 e ieiieeeeeeieeeeeetteieeeettunaeeeeeanneeeernnnsssseennssssssesssnssssessnnsnnsennnnns 22
4.12 DIMMI/0 Signals - CRT INterface...cceuuueeereereueeeeeeiieeeeeieieeeeeeenaeeeeeeeneeeeeeenneenns 23
412,00 HSYNC.eaiiietiiee ettt eettiee e e eertae e e eetanaeeeeeeasseeeenansssseesnsnssnsessssssnseesennnns 23
412,20 VSYNC ettt et e ettt e e e e ttaee e e eeeaneeeeeeeanseseennnnsnssesnnnnnnseennnnnns 23
4.12.3. REG, GREEN, BLUE ...cvvuueeieitinieeeeetiiieeeeeetiieeeeeetnieeeeeenneeeeeennnnsseessnnsnssesennes 23
5. BUSTIMING SPECIFICATION ...cccevveeccrcessenccccessssecccsssssssscesssssssssssssssssssssssssssssssssssssss 24
5.1 DMATiming SPeCIfiCation cu.ccuueiiueiiiiiiiie et eeeeeieeeee e eaeeeaaeeeneeanaaees 26
5.2 Bus Master EXchange Operation ....cuuicueieueiieeiiiieiie e e e e eeeeeneeeneenneeeneeanns 28
5.3  REFRESH# Signal Timing.ce.eeueieueeiuiiiiiiriieiiiietieeiieeeeertaeeeneseneennesennssensennssens 29
6. MECHANICAL DIMENSIONS.....cccetmmeecccessseeccessssessscssssssssccsssssssssssssssssssssssssssssssssssses 30
8.1  CPUMOAULES ceeveeeeneiiiiiiiieieeeeeeeee e 30
8.2 T/O0 MOTULES.cevueeeerneeeitnee ittt eeiee e et eetteeetteeeetneeeeeaeseeeneseannsssernnssesnnsseennsesnnns 31
6.3  DIMM Connector DIMeNSIONS ... eeueereeeeereeeeeeeeeeeeeeiereeneeeennerernneseenneeeennnesernnssenns 32
B.3.1. CPU MOAULES ..eeeiieeeieeeiiie ettt ettt e et e e e e e e s e eenane s eeenns 32
6.3.2. I/O MOUULES cevueeeeneereineeeiiee ettt ettt et e eetaeeeraeseeneeseraneseennesennnesernnnseennannes 33
7. ELECTRICAL CHARACTERISTICS ..ceeeeeeecerssneccccnsssecccessssnsscasssssesssassssssssssssssssssssssssssses 34
7.1 POWer SUPPLY PINS eueeiiiiiiiiiiiiiiiiitieeec s 34
7.2 Electrical SpeCifications cuu.eieeiieeiiieriieiieeeiie e reeeeeereneeeneseneeeeneennesnnenanns 34
7.2 1. SUPPLY VOLAGE tueeniiiiiiie ittt ettt eet e eeteeeaeeateesaeesaneesaeanneannnsannnas 34
7.2.2. SUpply Voltage RIPPLE .uueeee ettt cee e eee s e e eae s ea e eaneeanaaas 34
7.3 Environmental SpPecifications ...iuueeiueieeiieeiie ittt eee e e e e e eees 34
7.3. 1. TEMPEIATUIE civueiiieiineeiteeeneeeeeteteeeeneeeueeeneeeeeeeenseesneeenseensssenssennssensssnnssennns 34
7.3.2. HUMTATEY ceerniiiieiiie ettt e ea e e et e eee e et e eateeeaneeatneenneannesnnnsannsannnns 34

DIMM-PC Module Specification iii Contents




_ Kontron

8. PCARCHITECTURE INFORMATION...ccceeceeceececceccecceccnccsccncsscsscsscsscsscsscsscssessssssssensensanse 35
8.1 DIMM-PC SPeCifiCation ...iuueiiuueiiiieiieieiee et ceiee e cerecee e ceeeeaeeeaiesaaseaaeenaeeannnens 35
8.2 PC/L0A-BUS weeereeeineeeeeitiieeeeetiieeeeeetaeeeeetanieeeeetaaneeeeetanneseanannenseernnnnnssesennns 35
8.3  ISA-Bus, Standard PS/2 - CONNECLOTS.cuuuiieuerreinereriieretieeeeeneeeeeneneeeneeeenneeeennnnsenns 35
84 YA 7 O Y7 <3 TN 36
I I = O+ F= 1 (T T ST 36
8.6 MiSCELLANBOUS «evrninieinieiiiiiieeiieeeteeteteteeeeaernesernesssnsserssesessssessesssnssssnesesnens 36

9. DOCUMENT-REVISION HISTORY ..ccceeceececcecceccecceccecsecsecsscsscsscsscsscsscsscsssscsscsssssssncsnssnes 37

Contents

1% DIMM-PC Module Specification




Kontron _

1. USER INFORMATION

1.1 About This Manual

This document provides information about products from Kontron Embedded Computers AG
and/or its subsidiaries. No warranty of suitability, purpose, or fitness is implied. While
every attempt has been made to ensure that the information in this document is accurate,
the information contained within is supplied “as-is” and is subject to change without
notice.

For the circuits, descriptions and tables indicated, Kontron assumes no responsibility as far
as patents or other rights of third parties are concerned.

1.2 Copyright Notice

Copyright © 2003 Kontron Embedded Computers AG.

All rights reserved. No part of this manual may be reproduced, transmitted, transcribed,
stored in a retrieval system, or translated into any language or computer language, in any
form or by any means (electronic, mechanical, photocopying, recording, or otherwise),
without the express written permission of Kontron.

JUMPtec Industrielle Computertechnik AG and Kontron Embedded Computers AG merged in
July 2002. JUMPtec is now known as Kontron Embedded Modules GmbH. Products labeled
and sold under the Kontron Embedded Modules name (formerly JUMPtec) are now
considered Kontron products for all practical purposes, including warranty and support.

DIMM-PC®, PISA®, ETX Components SBC, JUMPtec®, and Kontron Embedded Modules are
registered trademarks of Kontron Embedded Modules GmbH®O.
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1.3 Trademarks

The following lists the trademarks of components used in this board.

> IBM, XT, AT, PS/2 and Personal System/2 are trademarks of International Business
Machines Corp.

> Microsoft is a registered trademark of Microsoft Corp.
> Intelis a registered trademark of Intel Corp.
> All other products and trademarks mentioned in this manual are trademarks of their

respective owners.

1.4 Standards

Kontron Embedded Modules is certified to ISO 9000 standards.

1.5 Technical Support

Technicians and engineers from Kontron Embedded Modules and/or its subsidiaries are
available for technical support. We are committed to making our product easy to use and
will help you use our products in your systems.

Before contacting Kontron Embedded Modules technical support, please consult our Web
site for the latest product documentation, utilities, and drivers. If the information does not
help solve the problem, contact us by telephone.

Asia Europe North/South America
Kontron Asia Kontron Embedded Modules Kontron Americas
5F-1, 341, Sec 4 Brunnwiesenstr. 16 3988 Trust Way
Chung Hsiao E. Road 94469 Deggendorf — Germany Hayward, CA 94545
Taipei, Taiwan
Tel: +886 2 2751 7192 Tel: +49 (0) 991-37024-0 Tel: 510-732-6900
Fax: +886 2 2772 0314 Fax: +49 (0) 991-37024-109 Fax: 510-732-7655
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2. INTRODUCTION

21 DIMM-PC Architecture

The application-specific portion of a standard embedded application typically requires low
pin count components such as relays, power supplies and A/D-converters. An embedded PC
requires components of much higher pin-count and higher density circuit boards. The
DIMM-PC concept separates the high-density circuit board of the embedded PC from the low
density, often two-layer, application-specific baseboard.

To simplify the connection of the peripheral components, such as A/D converters, a
programmable chip-select-signal has been defined on the DIMM-PC bus. This chip-select-
signal can be adjusted in the BIOS setup of the PC for corresponding I/0 addresses. With a
single external TTL component, up to eight I/0 components can be triggered. Inthe
regular ISA bus, the user has to connect 20 pins to a GAL to select an external component.
The programmable chip select decodes unnecessary ISA bus address signals. This makes
triggering the external bus-buffer components possible.

To address the drawback of a higher price for a PC solution, the DIMM-PC performs without
discrete peripheral connectors, significantly reducing the cost. In other PC solutions, such
as PC/104, connectors and their assembly are a significant part of the manufacturing costs.
In "low end" 386SX-solutions, these costs can be as much as 25%. Because the DIMM-PC
performs without connectors, these costs are significantly decreased and the PC can be
integrated on a smaller board surface. The reduction in the number of steps necessary in
manufacturing and assembling the component group is another cost-decreasing factor.

The two-sided reflow process, as well as exclusion of the wave-solder process, serves to
increase the yield in manufacturing and improve quality. The required SO-DIMM connector
is a very inexpensive, standard component and is available from numerous manufacturers.

In designing the DIMM PC, attention was directed toward its use in embedded applications.
Moreover, its design was developed in co-operation with large-scale customers. Because
most peripheralinterfaces used in such applications are device-internal (in external
interfaces, mainly special customized interfaces are used), the RS232 interface driver
components have been excluded from the DIMM-PC, leading the interfaces as pure TTL
signals to the outside. This further decreases additional costs, while enabling the user to
have more flexibility when selecting the interface driver (RS485, RS422, RS232, TTY etc.)
The power consumption of the PC architecture is drastically reduced with integrated
components. This makes the system optimally adaptable with power-saving modes.
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The PCin the DIMM-PC architecture also has minimized or eliminated some of the most
critical disadvantages of the microcontroller:

> The DIMM-PC today needs less board surface than most micro-controller applications.
> The embedded PC cost has been drastically decreased by the DIMM-PC architecture.
> The DIMM-PC architecture has eliminated the complicated cabling of an embedded PC.

The user receives important advantages by using a DIMM-PC. Because of the 100% PC-
compatibility, the user can begin the software development immediately on a standard PC.
This is a factor that may influence the success of a product in today’s market, where "time
to market" is of high importance. As target hardware becomes available, it can be
implemented with no obstacles to operation because it will be unnecessary to change the
software. With the SO-DIMM-connector, an exchange for a more powerful type CPU is
possible, increasing the scalability of the ultimate device. In the case of product
information and new designs, the CPU may simply be superseded by a new DIMM-PC, saving
redesign time. Through continuous development of the DIMM modules, the cost for the life
span of a product can be reduced, profiting users. The integrated IDE controller allows the
user to work with normal PC tools with no need for hardware-specific drivers.

Introduction 4 DIMM-PC Module Specification
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3. DIMM-PC MODULE PINOUT

31 CPU Module Pinout

Pin Signal Pin Signal
1 IOCHCK# 2 GND
3 RSTDRV 4 IDECSO0#
5 SD7 6 VCC
7 SD6 8 IDECS1#
9 IRQ9 10 DASP
11 SD5 12 PDIAG/FREN
13 SD4 14 DTR2#
15 DRQ2 16 RI2#
17 SD3 18 TXD2
19 SD2 20 CTS2#
21 MEMCS16# 22 RXD2
23 SD1 24 RTS2#
25 OWSH# 26 DCD2#
27 IOCS16# 28 GND
29 SDO 30 DSR2#
31 SBHE# 32 FDHDSEL#
33 IOCHRDY 34 FDRDATA#
35 IRQ10 36 FDWRPRT#
37 AEN 38 FDTRKO#
39 SMEMW# 40 FDWGATE#
41 IRQ11 42 FDWDATA#
43 SA19 44 FDSTEP#
45 SMEMR# 46 FDDIR#
47 IRQ12 48 FDMTRO#
49 SA18 50 FDDSKCHG
51 IOW# 52 FDDS0#
53 IRQ15 54 FDIDX#
55 SA17 56 USB1-
o7 IOR# 58 GND
59 IRQ14 60 SA16
61 DACKO# 62 GND
63 SA15 64 USB1+
65 DRQO 66 VCC
67 SA14 68 LNLED
69 DACKS# 70 LKLED
71 SA13 72 I2CDAT
73 DRQ5 74 I2CCLK
75 SA12 76 GPCS0#
77 REF# 78 DCD1#
79 SD8 80 DSR1#
81 SA11 82 RXD1

DIMM-PC Module Specification
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Pin Signal Pin Signal
83 SYSCLK 84 RTS1#
85 SD9 86 TXD1
87 SA10 88 CTS1#
89 IRQ7 90 GND
A SD10 92 DTR1#
93 SA9 94 RI1#
95 IRQ6 96 STB#
97 SD11 98 AFD#
99 SA8 100 PDO
101 IRQ5 102 ERR#
103 SD12 104 PD1
105 SA7 106 INIT#
107 IRQ4 108 PD2
109 DACKT# 110 SLIN#
111 DRQ7 112 PD3
113 IRQ3 114 PD4
115 SA6 116 PD5
117 SD13 118 PD6
119 DACK2# 120 PD7
121 SA5 122 ACK#
123 SD14 124 BUSY
125 TC 126 PE
127 SA4 128 SLCT#
129 SD15 130 KBDAT
131 BALE 132 KBCLK
133 SA3 134 SPKR
135 MASTER# 136 PGOOD
137 SA2 138 SMISW
139 SA1 140 VCC
141 OSC 142 BATT
143 SA0 144 GND

DIMM-PC Module Pinout
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3.2 I/0 Module Pinout

Pin Signal Pin Signal

1 SA0 2 GND
3 OSC 4 BATT
5 SA1 6 VCC
7 SA2 8 Rl4#
9 MASTER# 10 DCD4#
11 SA3 12 DTR4#
13 BALE 14 DSR4#
15 SD15 16 RTS4#
17 SA4 18 CTSa#
19 TC 20 TXD4

21 SD14 22 RXD4

23 SAS 24 RI3#

25 DACK#2 26 DCD3#

27 SD13 28 DTR3#

29 SA6 30 DSR3#

31 IRQ3 32 RTS3#

33 DRQ7 34 CTS3#

35 DACK#7 36 TXD3

37 IRQ4 38 RXD3

39 SA7 40 P23

41 SD12 42 P22

43 IRQ5 44 TXD+

45 SA8 46 TXD-

47 SD11 48 RXD+

49 IRQ6 50 RXD-

51 SA9 52 LNLED
53 SD10 54 LKLED
55 IRQ7 56 GND
57 SA10 58 MAD15
59 SD9 60 MAD14
61 SYSCLK 62 MAD13
63 SA11 64 MAD12
65 SD8 66 P21
67 REF# 68 BLUE
69 SA12 70 GREEN
71 I2DAT 72 RED
73 SA13 74 VCC
75 I2CLK 76 VSYNC
77 SA14 78 GND
79 DRQO 80 HSYNC
81 SA15 82 FPBACK
83 DACK#0 84 P20
85 IRQ14 86 SA16
87 IOR# 88 GND
89 SA17 90 FPVDD
91 IRQ15 92 BLANK#
93 IOW# 94 P15
95 SA18 96 P14
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Pin Signal Pin Signal
97 IRQ12 98 P13
99 SMEMR# 100 P12
101 SA19 102 P7
103 IRQ11 104 P6
105 SMEMW# 106 P5
107 AEN 108 P4
109 IRQ10 110 P19
111 IOCHRDY 112 P18
113 SBHE# 114 P11
115 SDO 116 P10
117 IOCS16# 118 GND
119 OWSH# 120 P3
121 SD1 122 P2
123 MEMCS16# 124 P1
125 SD2 126 PO
127 SD3 128 P9
129 DRQ2 130 P8
131 SD4 132 | VPANEL
133 SD5 134 FPVEE
135 IRQ9 136 VDCLK
137 SD6 138 LLCLK
139 SD7 140 VCC
141 RSTDRV 142 LFS
143 IOCHCK# 144 GND

DIMM-PC Module Pinout 8 DIMM-PC Module Specification
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4. SIGNAL DESCRIPTION

41 ISA Bus Signals

4.1.1. SD<0..15> (System Data Bus)
Bi-directional I/0 pins.

These signals provide data bus bits 0 to 15 for the peripheral devices. All 8-bit devices use
SDO0 <0..7> for data transfers. The 16-bit devices use SD<0..15>. To support 8-bit devices,
the data on SD<8..15> will be gated to SD<0..7> during 8-bit transfers to these devices.
The 16-bit CPU cycles will be converted to two, 8-bit cycles for 8-bit peripheral
automatically.

4.1.2. SA<19..0> (System Address)

Output from CPU modules.
Input to all other modules.

Address bits 0 through 15 are used to address I/0 devices. Address bits 0 through 19 are
used to address memory within the system. These 20 address lines, in addition to
LA<17..23>, allow access of up to 16MB of memory. SA<0..19> are gated on the PC/104-
bus when BALE is high and latched on falling edge of BALE.

4.1.3. SBHE# (System Bus High Enable)

Output on CPU modules.
Input on all other module.

Bus High Enable indicates a transfer of data on the upper byte of the data bus (SD<8..15>).
16 bit I/0 devices use SBHE# to condition data bus buffers tied to SD<8..15>.

4.1.4. BALE (Bus Address Latch Enable)

Output from CPU modules.
Input on any other module.
Baleis an active high pulse, which is generated at the beginning of bus cycles initiated by a

CPU module. It indicates when the SA<0..19>, LA<17..23>, AEN, and SBHE# signals are
valid.
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4.1.5. AEN (Address Enable)

Output from CPU modules.
Input on any other module.

AEN is an active high output that indicates a DMA transfer cycle. Only resources with a
active DACK# signal should respond to the command lines when AEN is high.

42 Control Signal Group

4.2.1. SMEMR# (System Memory Read)
Output from CPU modules.

Input on any other module.

SMEMR# instructs memory devices to drive data onto the data bus. SMEMR# is active on
memory read cycles to addresses below 1MB.

4.2.2. SMEMW# (System Memory Write)
Output from CPU modules.

Input on any other module.

SMEMW# instructs memory devices to store the data present on the data bus. SMEMW# is
active on all memory write cycles to address below 1MB.

4.2.3. I0R# (I/0 Read)
Output from CPU modules.

Input on any other module.

I/0 read instructs an I/0 device to drive its data onto the data bus. The CPU or DMA
controller may drive it. IOR# is inactive (high) during refresh cycles.

4.2.4. IOW# (I/0 Write)
Output from CPU modules.

Input on any other module.

I/0 write instructs an I/0 device to store the data present on the data bus. The CPU or DMA
controller may drive it. IOW# is inactive (high) during refresh cycles.

Signal Description DIMM-PC Module Specification
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4.2.5. IOCHCK# (I/0 Channel Check)
Input to CPU modules.

Open collector output on any other module.

IOCHCK# is an active low input signal that indicates an error has taken place on the module
bus. If I/0 checking is enabled on the CPU module, an IOCHCK# assertion by a peripheral
device generates an NMI to the processor.

4.2.6. IOCHRDY (I/0 Channel Ready)
Input to CPU modules.

Open collector output on any other module.

The I/0 channel ready is pulled low to extend the read or write cycles of any bus access
when required. The CPU and DMA controllers or the refresh controller can initiate the cycle.
The default number of wait states for cycles initiated by the CPU are four wait states for 8-
bit peripherals and one wait state for 16-bit peripherals. One wait state is inserted as a
default for all DMA cycles. Any peripheral that cannot present read data or strobe in write
data in this amount of time use IOCHRDY to extend these cycles.

This signal should not be held low for more than 2.5 us for normal operation. Any extension
to more than 2.5 us does not guarantee proper DRAM memory contents because memory
refresh is stopped while IOCHRDY is low.

4.2.7. MEMCS164# (16-Bit Memory Chip Select)
Input to CPU modules

Open collector output on any other module.

The MEMCS16# signal determines when a 16-bit to 8-bit conversion is needed for memory
bus cycles. A conversion is done any time the CPU module is requesting a 16-bit memory
cycle and the MEMCS16# line is high. If MEMCS16# is high, 16-bit CPU cycles are converted
into two, 8-bit cycles on the bus automatically. If MEMCS16# is low, an access to
peripherals is done 16-bit wide.

DIMM-PC Module Specification 11 Signal Description
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4.2.8. 10CS164 (16-BitI/0 Chip Select)
Input to CPU modules.

Open collector output on any other module.

The I0CS16# signal determines when a 16-bit to 8-bit conversion is needed for I/0 bus
cycles. A conversion is done any time the CPU module is requesting a 16-bit I/0 cycle and
the I0OCS164# line is high. If IOCS16# is high, 16-bit CPU cycles are converted into two, 8-bit
cycles on the bus automatically. If IOCS16# is low, an access to peripherals is done 16-bit
wide.

4.2.9. REF# (Memory Refresh)

Output to CPU modules.
Input on any other module.

REF# is pulled low whenever a refresh cycle is initiated. A refresh cycle is activated every
15.6 us to prevent loss of DRAM data.

4.2.10. ZWS# (0 Wait States)
Input to CPU modules.

Output on any other module.

The Zero wait state signal tells the CPU to complete the current bus cycle without inserting
the default wait states. By default the CPU inserts four wait states for 8-bit transfers and
one wait state for 16-bit transfers.

DIMM-PC Module Specification
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4.3 Special Function Signal Group

4.3.1. MASTER# (MASTER Bus Request)
Input to CPU modules.
Open collector output on any other module.

This signalis used with a DRQ line to gain control of the system bus. A processor or DMA
controller on the I/0 channel may issue a DRQ to a DMA channelin cascade mode and
receive a DACK#. Upon receiving the DACK#, a bus master may pull MASTER# low, which
allows it to control the system address, data, and control lines. After MASTER# is low, the
bus master must wait one system clock period before driving the address and data lines,
and two clock periods before issuing a read or write command. If this signal is held low for
more than 15 us, system memory may be lost because of lack of refresh.

4.3.2. SYSCLK (System Clock)
Output from a CPU module.

Input on any other module.

SYSCLK is supplied by the CPU module and has a nominal frequency of about 8 MHz with 40-
60 % duty cycle. Different CPU modules may supply slower and higher frequencies. This
signalis supplied at all times except when the CPU module is in sleep mode.

4.3.3. 0SC (Oscillator Frequency)
Output from CPU modules.

Input to any other module.

CPU modules supply OSC. It has a nominal frequency of 14,31818 MHz and a duty cycle of
40-60 %. This signalis supplied at all times except when the CPU module is in sleep mode.

4.3.4. RSTDRV (Bus RESET)
Output from CPU modules.

Input to any other module.

This active high output is system reset generated from CPU modules to reset external
devices.
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4.3.5. DRQ <0, 2, 5, 7> (DMA Request)

Inputs to CPU modules.
Outputs from any other module.

The asynchronous DMA request inputs are used by external devices to indicate when they
need service from the CPU modules DAM controllers. DRQ<0..3> are used for transfers
between 8-bit I/0 adapters and system memory. DRQ<5..7> are used for transfers between
16-bit I/0 adapters and system memory. DRQ4 is not available externally. AlL DRQ pins have
pull-up resistors on CPU modules.

4.3.6. DACK# <0, 2,5, 7> (DMA Acknowledge)

Outputs from CPU modules.
Inputs to any other module.

DMA acknowledge 0..3 and 5..7 are used to acknowledge DMA requests. They are low
active.

4.3.7. TC (Terminal Count)

Output from CPU modules.
Input to all other modules.

The active high output TC indicates that one of the DMA channels has transferred all data.

4.3.8. IRQ<3..7,9..12, 14,15> (Interrupt Requests)
Input to CPU modules.

Output on any other module.

These are the asynchronous interrupt request lines. IRQO, 1, 2, 8 and 13 are not available
as externalinterrupts because they are used internally on CPU modules. ALLIRQ signals are
active high. The interrupt requests are prioritized, with IRQ9 through IRQ12 and IRQ14
through IRQ15 having the highest priority (IRQ9 is the highest) and IRQ3 through IRQ7
having the lowest priority (IRQ7 is the lowest). An interrupt request is generated when an
IRQ line is raised from low to high. The line must be held high until the CPU acknowledges
the interrupt request (interrupt service routine).

Signal Description DIMM-PC Module Specification
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44 Data Conversion and Swapping

4.4.1. Data Conversion

The 16-bit transfers by the main CPU via the PC/104 bus are converted into two, 8-bit
transfers (low and high byte ) when the control signals MEMCS16# or IOCS164# are not
asserted. The higher byte-data (SD<15..8> ) is directed to SD <7..0> with SAQ =H during
write cycles and from SD <7..0> to SD <15..0 > with SAO =H during read cycles. This
operation is transparent to the software .

4.4.2. Data Swapping

Data are swapped between SD <15..8 > and SD <7..0 > on the main CPU for odd byte
transfers (SAO =H) with 8-bit devices on the PC/104 bus. Swapping occurs also during DMA
cycles (SAO =H) if the devices on the PC/104 bus is a 16-bit memory device and an 8-bit
DMA channel is used for the transfer.

45 IDE Hard Disk Signals

4.5.1. IDECSO# (IDE Chip Select 0)

This is the Hard Disk Chip select corresponding to the eight control block addresses.

4.5.2. IDECS1# (IDE Chip Select 1)

This is the Hard Disk Chip select corresponding to the alternate status register.

4.5.3. DASP

Time-multiplexed, open collector output, which indicates that a drive is active, or that a
slave drive is present. It is necessary for using IDE master/slave-mode on DIMM CPU
modules with onboard IDE compatible Flash Filing System.

4.5.4. PDIAG

Output by the drive if it is jumped in the slave mode; input to the drive if itis jumped in the
master mode. The signalindicates to a master that the slave has passed its internal
Diagnostic command. Itis necessary for using IDE master/slave-mode on DIMM CPU
modules with onboard IDE compatible Flash Filing System.
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46 Serial Port Signals

The following signals apply to the COM1 and COM on the DIM-PC module and COM3 and
COM4 on the DIMM-I/0 module.

4.6.1. DTR# (Data Terminal Ready)

Active low data terminal ready outputs for the serial port. The handshake output signal
notifies modem that the UART is ready to establish data communication link.

4.6.2. RI# (Ring Indicator)

This active low input is for the serial port. The handshake signal notifies the UART that the
telephone ring signal is detected by the modem.

4.6.3. TXD (Transmit Data)

Transmitter serial data output from serial port.

4.6.4. RXD (Receive Data)

Receiver serial data input.

4.6.5. CTS# (Clear To Send)

This active low input for serial ports . The handshake signal notifies the UART that the
modem is ready to receive data.

4.6.6. RTS# (RequestTo Send)

This active low output for serial port. The handshake signal notifies the modem that the
UART is ready to transmit data.

4.6.7. DCD# (Data Carrier Detect)

This active low input for serial port. The handshake signal notifies the UART that carrier
signalis detected by the modem.

4.6.8. DSR# (Data Set Ready)

This active low input is for serial port. The handshake signal notifies the UART that the
modem is ready to establish the communication link.

Signal Description DIMM-PC Module Specification
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47  Floppy Disk Signals

4.7.1. FDHDSEL# (Head Select)

This active low output determines which disk drive head is active.

4.7.2. FDRDATA (Read Data)

This active low data read signal from the disk is connected here.

4.7.3. FDWRPRT (Write Protect)

This active low input senses from the disk drive that a disk is write-protected.

4.7.4. FDTRKO# (Track O Indicator)

This active low input senses from the disk drive that the head is positioned over the
outermost track.

4.7.5. FDWGATE# (Write Gate)

This active low output enables the write circuitry of the disk drive.

4.7.6. FDWDATA# (Write Data)

This active low output is a write-precompensated serial data to be written onto the selected
disk drive.

4.7.7. FDSTEP# (Head Step Signal)

This active low output produces a pulse at a software programmable rate to move the head
during a seek operation.

4.7.8. FDDIR# (Head Step Direction)

This active low output determines the direction of the head movement.

4.7.9. FDMTRO# (Motor Enable Signal)

This active low output selects the motor of the disk drive.

DIMM-PC Module Specification 17 Signal Description
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4.7.10. FDDSKCHG# (Floppy Disk Change Signal)

This disk interface input indicates when the disk drive door has been opened.

4.7.11. FDDSO# (Floppy Drive Select Signal)

Active low output to select the disk drive.

4.7.12. FDCIDX# (Index Indicator)

This active low input senses from the disk drive that the head is positioned over the
beginning of a track, as marked by the index hole.

Signal Description 18 DIMM-PC Module Specification
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48 LPT Port Signals

4.8.1. STB# (Strobe Signal)

This active low pulse strobes the printer data into the printer.

4.8.2. AFD# (Auto Feed Output)

This active low output causes the printer to automatically feed one line after each line is
printed.

4.8.3. PD<0..7> (Printer Data Bus)

This bi-directional parallel data bus transfers information between CPU and peripherals.

4.8.4. ERR# (Error)

This active low signalindicates an error situation at the printer.

4.8.5. INIT# (Initiate Output)

This active low signalinitiates the printer when low.

4.8.6. SLIN# (Printer Select Input)

This active low signal selects the printer.

4.8.7. ACK# (Acknowledge)

This active low output from the printerindicates it has received the data and is ready to
receive new data.

4.8.8. BUSY (Busy)

This signalindicates the printer is busy and not ready to receive new data.

4.8.9. PE (Paper End)

This signalindicates that the printer is out of paper.

4.8.10. SLCT (Printer Select Status)

This active high output from the printer indicates that it has power on.
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49 Additional DIMM-PC Signals

4.9.1. KBDAT (Keyboard Data)

This is the bi-directional keyboard data signal driven by an open collector output.

4.9.2. KBCLK (Keyboard Clock)

This is the keyboard clock signal driven by an open collector output.

4.9.3. SPKR (Speaker)

The speaker output signalis connected to a speaker between output and VCC.

4.9.4. GPCSO# (General Purpose Chip Select)

This general-purpose chip select output is used to select external peripherals.

4.9.5. PGOOD (Power Good)

High active input for the DIMM CPU indicates that power from the power supply is ready. It
also can be used as low active reset input signal.

4.9.6. SMISW (SMI Interrupt Switch)

This input generates the CPU’s SMIinterrupt.

4.9.7. T2CLK (I2C Bus Clock)

This is a I2C-Bus Clk output signal to control external I2C-bus slave devices.

4.9.8. I2DAT (I2C Bus Data)

This is a I2C-Bus Data to control external I2C-Bus slave devices.

4.9.9. LNLED (Ethernet)

Active-low output indicating transmission or reception of frames or detection of a collision.
It may be connected to external LED.

4.9.10. LKLED (Ethernet)

Active-low output indicates valid 10BASE-T link pulses. It may be connected to an external
LED.
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4.9.11. USB1- (USB Channel 1 Data)

This is the negative line of the differential data signal for the USB Channel 1

4.9.12. USB1+ (USB Channel 1 Data)

This is the positive line of the differential data signal for the USB Channel 1

410 DIMM I/0 Signals - Ethernet

4.10.1.TXD+, TXD-

Differential output pair drives 10 Mb/s Manchester-encoded data to the 10BASE-T transmit
lines.

4.10.2. RXD+, RXD-

Differential input pair receives 10 MB/s Manchester encoded data from the 10BASE-T
receive lines.

4.10.3. LNLED

Active-low output indicating transmission or reception of frames or detection of a collision.
May be connected to external LED.

4.10.4. LKLED

Active-low output indicating valid 10BASE-T link pulses. May be connected to external LED.

411 DIMM I/0 Signals - LCD Interface

4.11.1.LFS

LCD Frame Start: This output provides a pulse to start a new frame on flat panels.

4.11.2. LLCLK

LCD Line Clock. This output drives the LCD panel-line clock. This signal also is designated as
LP or CP1 by some panel manufacturers.
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4.11.3.VDCLK

Flat Panel Video Clock. This signal drives the flat panel shift clock that is designated as CP2
by some panel manufacturers.

4.11.4. FPVEE
Flat Panel VEE enable. This output is part of the panel power sequencing.

4.11.5. VPANEL

Switched VDD is part of the panel power sequencing. Connects to VCC or VDD on most
panels. This pinis a switch output. The desired output voltage must be supplied at Pin 37
(VDD_SRC).

4.11.6. P0-P15, P18-P23

Panel Data Signals. The Panel Data bus transports parallel signals that are used for SSTN,
DSTN, and up to 18-bit TFT flat panels in monochrome and color mode. For a specific signal
mapping, please refer to the DIMM-VGA2 manual.

4.11.7. BLANK#
Display Enable. For those flat panels that require an external display enable, this pin
provides a data enable.

4.11.8. FPVDD
Flat Panel VDD enable. This output is part of the panel power sequencing. Normally, this
signalis only used internally.

4.11.9. FPBACK

Flat Panel Backlight enable. This output is part of the panel power sequencing. It connects
to the panel’s backlight enable. Do not use this signal as supply voltage for the backlight
converter!

4.11.10. MAD 12...15

Panel Sense: Inputs for panel type selection

Signal Description DIMM-PC Module Specification
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412 DIMM I/0 Signals - CRT Interface

4.12.1. HSYNC

Horizontal Sync: This output supplies the horizontal synchronization pulse to the monitor.
Itis normally not needed for flat panels.

4.12.2. VSYNC

Vertical Sync: This output supplies the vertical synchronization pulse to the monitor. Itis
normally not needed for flat panels.

4.12.3. REG, GREEN, BLUE

CRT analog video outputs.
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5. BUS TIMING SPECIFICATION
No. Description Min Type Max Note
1 Clock period (T¢x) 125
2 BALE high width 54
3 SA<1..0> setup to BALE low 8
4 SBHE# setup to BALE low 20
5 SA<23..2> setup to BALE low 130
6a Command width 16 bit cycles (zero wait states) 125 2)
6b Command with 8 bit cycles (with 2 wait states) 325 3)
7 SA<1..0> setup to command zero cmd delay 8 1)
8 SBHE# setup to command zero cmd delay 20 1)
9 SA<23..2> setup to command zero cmd delay 130 1)
10 MEMCS16# , IOCS16# delay from SA<23..2> 80
11 MEMCS16# , IOCS16# hold after SA<23..2 0
12a SA<1..0> hold after command 23
12b SA<1..0> hold after SMEMR# or SMEMW# 18
13a SBHE# hold after command 23
13b SBHE# hold after SMEMR# or SMEMW# 18
14a SA<23..2> hold after command 30
14b SA<23..2> hold after SMEMR# or SMEMW# 25
15 Write Data setup to command active 6
16 Read Data setup to command inactive 65 1)
17a Write Data hold after command 45
17b Read Data hold after command 0
18 IOCHRDY setup to CLK 34
19 IOCHRDY hold after CLK 2
20 ZWS# setup to CLK 20
21 ZWSH# hold after CLK 0

Notes:

1.) Command delay programmable between 0 and 3 CLK/2 cycles separately for 16-bit
memory, 8-bit memory, and 1/O cycles.

2.) Command width depends on the number of wait states (programmable from 0 to 3
CLK cycles) and command delay (Note 1).

3.) Command width depends on the number of wait states (programmable from 2 to 5
CLK cycles) and command delay (Note 1).
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CPU Bus Cycle Timing
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5.1 DMA Timing Specification

This section specifies the timing for Direct Memory Access cycles (all times in ns).

No. Description MIN TYP MAX Note
1 Clock period (T ) 125
2 IOCHRDY setup to CLK 35
3 IOCHRDY hold from CLK 20
4 DRAQ inactive delay from command 55
5 AEN setup to command 80
6 AEN hold from command 10
7 SA<23..0> setup to command 50
8 SA<23..0> hold from command 50
9 DACK setup to command 0
10 DACK hold from command 0
11 Extended Write delay 122 128
12 Write command width (Extended Write , 0 80 1)
Waitstates)
13 Read inactive delay from Write 20
14 T/C delay from command 165
15 T/C hold from command
16 Read data setup 110
17 Read data hold 0
18 Write data delay after command 80 2)
19 Write data hold 15

Notes:
1.) With programmable wait states from 1 to 4 CLK cycles.
2.) This time cannot be extended by insertion of wait states.
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DMA Timing
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52 Bus Master Exchange Operation

This section specifies the timing for exchange of bus ownership between the CPU and a
secondary bus master (all times in ns):

No. Description MIN MAX
1 MASTER# delay after DACKn# 0
2 AEN inactive after MASTER# active 45
3 CPU ftristates bus signals 45
4 DACKn# inactive from DRQn inactive 0
5 MASTER# delay from DRQn inactive 100
6 AEN delay after MASTER# inactive 0 45
7 CPU drives bus signals 0
8 Secondary Master tristates bus signals 0
BUS Master Exchange Operation
DRQn —
4
DACKn# <
! 5
MASTER#
2 J h6
AEN
3 8|17
SA <23...0> <_)I
SBHE# | H
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53 REFRESH# Signal Timing

This section specifies the timing of the REFRESH# signal.

No. Description MIN
1 REFRESH# pulse width 750ns
REFRESH# inactive time 15,6uS

REFRESH# Signal Timing

1 c

REFRESH# v
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6. MECHANICAL DIMENSIONS

6.1 CPU Modules

R0.75mm

+

No components placed on
bottom layer within this area

A

40mm

18mm

2.5mm

gold plated

gold plated v

1

27.5
mm l3mm

67.6mm

front view

top side

Tmm
+ — IT | I:|‘;mm KEY
? 135 ) 555 6163 65 | [139 141 143
side view Zl" "lé

The DIMM-CPU Module has a maximum thickness of 6 mm, while the top components are up
to 4 mm high and the bottom components are up to 1 mm high.
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62 I/0 Modules
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6.3 DIMM Connector Dimensions

6.3.1. CPU Modules

67.90
62.60
Center line
'2.5
> 30.40
21 I <
4 23.20 » 4 32.80 »
it
Key Detail' AM P
Y 23.20 P EE:E
Pin 1 32.80
2.5
21
| 4
Center line
0.75'| '

creeesreerirecnsieseshesssrsrsensosensiesesey

Key Detail (Type C)

52
0.5

For further information please refer to Kontron specification document X00762.
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6.3.2. 1/0 Modules
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For further information please refer to Kontron specification document X00787.
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ELECTRICAL CHARACTERISTICS

7.1

7.2

7.21.

7.2.2.

7.3

7.3.1.

7.3.2.

Power Supply Pins
DIMM Current Max
GND 6
VCC 3 15A

Electrical Specifications

Supply Voltage
> 5V DC +/- 5%

Supply Voltage Ripple

> 100 mV peak to peak 0 — 20 MHz

Environmental Specifications

Temperature

> Operating 0to +60 C (*) (with appropriate airflow)

> Non operating: -10 to +85 °C

Humidity

> Operating: 10% to 90% (non-condensing)

> Non operating: 5% to 95% (non-condensing)
Notes:

(*)The maximum operating temperature is the maximum measurable temperature on any
spot on the modules surface. It is the user’s responsibility to maintain this temperature

within the above specification.
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8. PCARCHITECTURE INFORMATION

The following sources of information can help you better understand DIMM-PC architecture.

8.1 DIMM-PC Specification

> DIMM-PC Specification, www.kontron.com

8.2 PC/104-Bus

> PC/104 Specification Version 2.3 June 1996
> PC/104 Consortium; www.pc104.org

> Embedded PCs, Markt&Technik GmbH, ISBN 3-8272-5314-4 (German)

8.3 ISA-Bus, Standard PS/2 - Connectors

> ISA System Architecture, Addison-Wesley Publishing Company

> Edward Solari, AT BUS Design IEEE P996 Compatible, Annabooks San Diego CA. ISBN 0-
929392-08-6 www.annabooks.com

> PC Handbook, Sixth Edition, John P. Choisser and John 0. Foster, Annabooks San
Diego CA. ISBN 0-929392-36-1 www.annabooks.com

> AT IBM Technical Reference Vol 1&2, 1985
> ISA Bus Specifications and Application Notes, Jan. 30, 1990, Intel

> Technical Reference Guide, Extended Industry Standard Architecture Expansion Bus,
Compaq 1989

> Personal Computer Bus Standard P996, Draft D2.00, Jan. 18, 1990, IEEE Inc

> Embedded PCs, Markt&Technik GmbH, ISBN 3-8272-5314-4 (German)
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8.4 RS232C, RS485

>

EIA-232-E Interface between data terminal equipment and date circuit-terminating
equipment employing serial binary data interchange (ANSI/IEA-232-D)

ETA-422-A Electrical characteristics of balanced voltage digital interface circuits
ETA-423-A Electrical characteristics of unbalanced voltage digital interface circuits

EIA-485 Standard for electrical characteristics of generators and receivers for use in
balanced digital multipoint systems

ETA-449 General purpose 37-position and 9-position interface for data terminal
equipment and data circuit-terminating equipment.

ETA-530 High speed 25-position interface for data terminal equipment and data
circuit-terminating equipment

EIA/TIA-562 Electrical characteristics for an unbalanced digital interface

National Semiconductor's Interface Data Book includes any applications notes. These
notes are also available online at http://www.national.com/. A search engineiis
provided to search the text of the available application notes. Entering 232, ,422" or
,485" as search criteria to get a current list of related application notes.

8.5 PCHardware

>

PC Hardware, Messmer Hans-Peter, Addison-Wesley-Longman GmbH, 1998, ISBN 3-
8273-1302-3 (German)

8.6 Miscellaneous

>

>

PC Architecture Information

AMP Catalog "IC Sockets” 82172 rev 9-96, page 70

BERG SIMM/DIMM con. 950524-0001 10/96, page 7-34
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9. DOCUMENT-REVISION HISTORY

Filename Date Edited by Alteration to Preceding Revision
DIMMD110.DOC | 11.03.97 | H. Muehlbauer Created manual.
DIMMD111.DOC | 04.04.97 | H. Muehlbauer Added ISA bus timing.
DIMMD112.DOC | 11.04.97 | H. Muehlbauer Added connector types.
DIMMD113.DOC | 20.05.97 | H. Muehlbauer Added I12C Bus signal to DIMM connector.
DIMMD114.DOC | 07.10.97 | M. Hofmeister Changed connector order numbers.
DIMMD115.DOC | 20.10.97 | M. Hofmeister Added pinout of DIMM I/O module.
DIMMD116.DOC | 20.11.97 | M. Hofmeister Added signal description, specification of DIMM-1/0.
DIMMD117.DOC | 18.02.98 | M. Hofmeister Changed pinout of DIMM-I/O.
DIMMD118.DOC | 27.03.98 | M. Hofmeister Changed CAN-signals to INTERBUS signals
DIMMD119.DOC | 26.05.98 F. Krauss Changed pinout of DIMM-1/0.
DIMMD11A.DOC | 04-01.00 | M. Hofmeister Added small drawing in mechanical characteristics to

identify location of Pin 1.
DIMMD11B.DOC | 07.01.00 | J. Baumgartner | Added Ethernet control signals to DIMM-CPU pinout.
DIMMD11C.DOC | 19.10.00 R. Barth Deleted manufacturer of sockets in Chapter 5; added
mech. schematics with dimensions; added reference to
JUMPtec® specs of sockets.
DIMMD11D.DOC | 03.04.01 | J. Baumgartner Added USB signals to DIMM-CPU, added restricted
areas to mechanical drawings.
DIMMD120.DOC | 12.02.02 | J. Baumgartner | Changed pinout of DIMM-I/O module for DIO4; corrected
ISA signal names
DIMMD121.DOC | 02.09.03 D. Gunter Updated manual throughout.
J. Lowell
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