Blue Chipg@¥ Technology

MAGNUM

Biscuit format Single Board PC

User Manual

Document Reference
Document |ssue Level

Manual covers PCBs with the following Issue

Blue Chip Technology Ltd.
Chowley Oak

Tattenhall

Chester

CH3 9EX

U.K.

Telephone: +44 (0)1829 772000
Facsimile: +44 (0)1829 772001

www.bluechiptechnology.co.uk

MAGNUM Manual
2.2

2.X (where'Xx' is any aphanumeric).



MAGNUM SINGLE BOARD COMPUTER CONTENTS

CONTENTS
CON T EN T S ittt ettt ettt ettt e e e e seseeenenseensnsenensnenensnenenensenensnsenenensenensns 2
INTRODU CT ION ..ttt ettt ettt et eesese e se e snsnsenensesenensnnenenseencnsesencnsenenensens 4
COMP AN Y P RO L ..ttt ittt ittt ittt ettt sttt tee s ee s see s ee s see s see s ee s ee e ee e seeaeee e ee s tee s sseses teessseasesteenteeseeteenseens 4
GO P Y RIGH T ettt it ittt ittt ee sttt seesee s tee s sestee s see e eeeseessee e eee seeaee e eee eeeaeee e ee et ee s eee e ees teessseasesteesteesesteenseens 4
LM T A T ION S OF L A B I L T Y et ittt ittt ittt tetee s see e see tee s see s ee e seessee e see see s teese e seeateeseeseesteeasesssestsenseessensses 4
RE L AT E D PlUB LI A T ION S Lttt ttu ittt tte s tetee e tteseetee s teesee s eesssesee tee s seease e seeateeaseeseestsessestsestseaseessensees 5
TR A D E IV A R K S .ttt tiiiu ittt ttetteeetseesssesssssesssssstssssssessssssssssssssssssssssssssssssssnsssestseesseeensoeentoeenterenseee 5
PRI C AU T IO N S Lttt ittt it ittt eestte s seetee s see s seetee s see s ee tee s eeeee e eeeseee s e e eeesseeee et ee e teesee s eesteeseessesstsensessensses 6
El ©CET O LA C Dl ST A GBS ..ttt eneeeenennnnnnes 6
(@) 210 r= 1go B oo 1= AV 6
BlOS & CIM O S RAIM . .ttt ettt eneeeenennnnnnes 6
El ©Ctr OMIAGNEE C GO D T .+ttt seseennnennnnes 6
USER GUIDE . ... .ottt ettt et e e eenseseaensnseensnsenensnsenenensenensnsencnsnsence 8
IMANUAL OR G AN LS A T ION L.ttt itu it tiestteseeteesstesessee s sseseessessseseetessteeaseesseatseatsestesttessesttestreseeizeesees 8
OV E RV E Y st ittt iii ittt et ettteesteesstessssessstesssssssssessssssssssssssssssssssstssssssssstssssseessteeesseeeateeeareeeareeenns 8
MAGNUM PROCESSOR BOARD PHO T O it iituiit it iieitettesttesestessstessesssesttesseetsesttesseeitestreareireries 9
P .ttt e oottt ettt eeeeettteteeeesttisssseeeeesessesessssseesesssssansssecssssstsssanssseessssssissesseceeeesesiasesseerereetezasanes 10
Ol St ettt ettt ettt et e et e ettt eeeseeeasneeeeeeestaeanneeeeeeeteeaaanneseeeeeeettaanseneeeeeettaannnerreeeteeaannrnnreeeetaaaanne 11
S S B T IV B IO Y . ettt ettt ettt ettt et e e ettt e e e et e et e e e e et e e e e e e e et eeeeseeebbnnnteeesererras 11
BU S XD AN ON AT |15, .ttt aeeseennnnnnns 11
U SEY P ROIM ..ttt e e nennnnennnnnnnes 11
NV A OO0 FACH T .ttt ettt ittt ettt ettt ettt ettt ettt ettt ebenaeneennnnes 11
General Purpose Digital NPUL/OULDUL .......siessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnssnnn 11
S E I I A T IO . L ittt ittt et tee st ee s teetee e eee s eee e eee s eeeeeee e eeeeee e et eeeee e eee teeeee e eessee s ee e sesteeateessestaesteensesnss 12
B O A R D LAY Ol T L.ttt iiuiieu it iiestee s seeesessee s se e ees teessee e eee tees s ee e ee e eee st ee e e e eee e eeese e eeesteeaseseeestteasesasesssenteens 13
Lo RS N = Te =N o) {0 1SY O = T 13
N S T A L L A T ION ittt ettt ettt ettt e e e e e s eeeeseeeemsesemensesemenseenensnnenensenenensnsens 14
VL O U N T N G ettt iitiit ittt ee s tee e ee e eee s eeeeeeseeeeesees teeseesseeeeeseeeeee eeestee e eeeeeaese s se s eesteessesteesttensesaeesssenseens 14
GO O N G ittt ittt ittt et ittt et s eestee s seseesteessseses s eeaseseseteeasseeeetee e teesestee s eeeeestee s teetesteeateetesteenteearere 15
G A B LN G ittt ittt ittt ettt teesteestesssesssssssssssssssssssssssssssstsssssssstessssssssssssssessstessisessisessitessiresireesireees 15
M I S S U E S Lot ituiit ittt it sttt et tee s eee e eestee s eesees teesseeseeseesseeeee eeestee s eeeee e eseee e eeesteessesaeesttensessestsenteens 16
USING THE BOA R ... ittt ettt ettt ettt ez eensesesnsnsenensnsenensnsenencnsenensnsenenses 17
BlO S S T T N G S, Lttt itt ittt itt et tee s tee e sessee s seeees tee s see e see tees s ee e ee e see st ee e e e see e eeese e eeesteeaee s aeestteasesasesssentsens 17
JU M P E R S . ittt ittt it ittt it ittt tte e eeeteesteeasestesstesasestesstesaseseesteeaseseesteeasestesnteenteeteentte et teenttereeirenires 17
LOADING OPERATING SYSTEMS & DRIVE R S ...t iituiitiit it tietteieeettessesisesttesteeirestieateeireeireieens 17
PROGRAMMING THE BO A R DD .. uiitiiit ittt itettestte s tesssesttesesteesteeseesesatte s sestsesttestestrestteteeiteetreateens 18
U SEY P ROIM ..ttt e et nnnnennnnnnnes 18
NV A OO0 FACT T .ttt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ebeneeneennnnes 18
GENET Al PUINDOSE /0 LiNES. i ess s s sess s sssssssasssssssssssssssssssssnssnsssnnssnan 19
AcCeSSING SOfWAI € 'INT 50N FUNCE ONS. . ...ttt ettt ittt ettt ettt e e eeeseeeeeeeeseneeseennnnes 20

Blue Chip Technology Limited Page 2



MAGNUM SINGLE BOARD COMPUTER CONTENTS

IMAIN T EN AN CE Lottt ittt e i ettt e ettt ettt etes s etee s eses s esestesesssestesesesesssesssessssensssenesensrenassenanss 21
RePIacing the ON-l0ard Batler Y .....iieeeeiiiiiiiiiitteeeeesesssiasseeeresesssssssseeessssssssasssssssssassssanssssssesssssssnssssnees 21
TROUBLESHOOTING GUIDE . .. it iitietiitiieiesiiessestisssessesssessessrsssessesteessestieizesiesiresens 22
MAGNUM CONNE C T ORS oottt ittt it siesseestetestretsessestressestressesresirestesizesaenss 23
POWER CONNECT ION S L.iuiiiitiiiit ittt ittt ittt sttt eiet s stestssestesesstestetessesesssessresetesteresieresisrentereniees 23
Power SUPPIY INPUL CONNECT O .....uttieiiiiiiei ittt eeessssasseeesessssssasssesssssssssaassssssssessssanssssseesssssssnssssnees 23

12V OULPUE CONNECIOT TO AN ...uutututstteeeeeeeeeeseeeessesssssesessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 23

S\YA® V1108 a@e] g0 =ox (o] g O TN =" o N 24
[erz (S VA s (0] o (<! ST O P T PR PP OO PP U PP 24

JUIM P E R S .ot iit ittt ittt et ettt ettt ettt et et et et esee et et eseseeeneeeneeeaesenesenerenerenerenerrntrrniarrnaarents 25
ATA DiSK Chi D VW T8 P OO ... iiiiiittteiiiiisiiiieeteeeessssssasssseseessesssssssessssssssanssssesssssssannssssesssssssannsssseesesess 25

(OB A o] v=Te (X< < [=/oi (o] FETERE O TP PP O PP PRSP U PP 25

ATX PO O G0N ... iittteiiiiesiiieteteeesssssssassssesesssssssassssesessssssassssseesssssssannssssssssssssannssssessssssssnsssesssassas 25

CIMNIOS ClEAN NG LMK, ..ttt ii e e sttt eeesesiesseeeesesssesassesseeesssessesnseseeessseesanmssseeessseesannssssssssssssanssssnsessssssnnnse 25
INPUT/OUTPUT CONNECT ORS ..ottt ittt ettt et tse i tsettseesteseatsreateeeatareatereteresaeenss 26

(o oI o X o 1o ] i WO PP U PP OO P PP U PPPPPPRRTTTT 26

UL LTI ©S COMNMECTON ... iiiiiiittteeeeeeeesseessteeeeeeesesasssseeeesesessnsseseeeseseseasssseeesseseseannssseeeseseesnnssseeessssssannssennes 26

AU O CONMECEOL ... uuttteiiiieessieteeeeeeeessssassseeeesesesssassssseeessseeeeanseseessseseeaamsssseesseeesaannsssesssessssanssssnssssssssnnnse 27
FlOPDY DI S HEAOE ...ttt e e e e e e s et eesesessassseseeessssssssseesessssesannsseeessessesannsssneesessssannsssnnes 27
Primary I DE HEAOE ....iiiiceiiiiiiiiii ittt ieeesssiiseeeeeessssssasssesesesessssasssseeessssssanssssesssessssannsssneessssssansssnnes 27

ATA FlaSN DS SOCKEL . ...t tttiiiiiiiiiittteeeissssssisssesessssssaassssessssssssaasssssssssssssssnsssssssssssssnssssssssssssssmssssereseseaes 27
Remote Ther MiStOr fOr TemMDEr AlUNE SENISE ... iurtieiiiieiiiiisteeereseessisseeeeesssssssassssesssassssannsssseessssssansssesnes 27

EXEEI Al SVl ittt i e i e e ettt e e e e e eseessue e eesseesassesseeeeeseeemmne e esse e ennnsseeesse e eAnnsseeeeseeeeaannsbaneeseeeesanre 27
DIV SOCKE . ... tttteiiiiiii sttt eesessessteeeeesesesasssseeeeseseeessseseeeseseesasssseeesesseeeannssaeeeseseesannsssneessssssannsssnnss 28

PC/ 104 PlUS COMNECIO ... ..uttteiiiieesiiisteeesssssssaausssesessassssasssssesessssssassssssssssssssanssssssssessssanssssssssssssssssssssnees 28

MM 1823 . ettt e e sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnssssnnnsnnsnnnn 28

P Al Al €] ittt e e e e ittt e e ee s et eeeeseseeaeeeeeeeseseeeensseeeeeseseeeanntseesseeeetoannsbeeeeteseeeanrraeeeseeeeaanrrrenes 28

K EYDOAN T & IVIOUSE. ...ttt ie e e et ittt eeeesesausseeeessesessassseeeeesesessassssseesseseseannsbaeeeseseesannsssneesessssannsssnnes 28

LCD PaNE] COMNMECIONS . .. uutttetiieeesiiessteeesssesssaasssseessssssssasssssesesssssassssssssssssssannsssssssesssssnssssssssssssssnssssnees 29

USB HEAOE CONMECEON ... .uuttteiiiiiiiiiisteeeessssssaasssseessssssssasssssesessssssassssssesssssssanssssssssesssssnssssssssssssssnsssssnees 30
CD-ROM AUIO INUL ...t eiiiitteeeeisesssissseeessssssssassssessssssssaassesessssssssannssssssssssssassssssssssssssassssssesessssssses 31

=[S 0[S O] g1 o (o PP U O PP OO PPN TU PP 31

(@@ 1 b o0 15 T="ox (o] 31

A€ N a1 ol (o TP NP RRR PR PRR 31

DUSI USB COMNECION ....iiiittteeiiiessssiissseeesssssssaassssesssssssssassssssssssssssassssssssssssssanssssssssesssssnnsssssssssssssnsssssnees 31
STANDARD CONNEC T O RS ittt ittt it se i et tie s testretsestestressesiestrerestresreiesireaens 32
AMEN D MEN T HIS T O R Y ettt iituiiuiities sttt tsessessrssessessssssessressessesssessesttessessestsetesrrassenss 33

Blue Chip Technology Limited Page 3



MAGNUM SINGLE BOARD COMPUTER INTRODUCTION

INTRODUCTION

COMPANY PROFILE

Blue Chip Technology is a leading specialist PC product manufacturer in Europe, providing innovation with
quality design and manufacturing from a single source.

Based in the North West of England, our purpose built complex contains both advanced research and
development facilities, and manufacturing facilities.

Specialising in the provison of industrial computing and eectronic solutions for a wide range of UK and
European organisations, Blue Chip Technology has one of the UK's largest portfolios of industrial PCs,
peripherals and data acquisition cards. This extensive range of products, coupled with our experience and
expertise, enables Blue Chip Technology to offer an industrial processing solution for any application. Thisis
one of the products from our portfolio, providing you with a cost effective product development and volume
production tool.

A unique customisation and specialised system integration service is also available, delivering innovative
solutions to customers problems. The company's success and reputation in this area has led to a number of
large design and manufacturing projects for major companies.

British Standards Institute approval (BS EN 9001) means that all of Blue Chip Technology's design and
manufacturing procedures are strictly controlled, ensuring the highest levels of quality, reliability and
performance.

Blue Chip Technology are committed to the single European market, and continue to invest in the latest
technology and skills to provide high performance computer and eectronic solutions for a world-wide
customer base,

COPYRIGHT

All rights reserved. No part of this publication may be reproduced, stored in any retrieval system, or
transmitted, in any form or by any means, eectronic, mechanical, photocopied, recorded or otherwise, without
the prior permission, in writing, from the publisher. For permission in the UK please contact Blue Chip
Technology.

Information offered in this manual is believed to be correct at the time of printing. Blue Chip Technology
accepts no responsibility for any inaccuracies.  The information contained herein is subject to change without
notice. There are no express or implied licences granted herein to any intellectual property rights of Blue Chip
Technology Ltd.

LIMITATIONS OF LIABILITY

In no event shall Blue Chip Technology be held liable for any loss, expenses or damages of any kind
whatsoever, whether direct, indirect, incidental or consequential, arising from the design or use of this product
or the support materials supplied with this product. If this product proves to be defective, Blue Chip
Technology is only obliged to replace or refund the purchase price at Blue Chip Technology's discretion
according to their Terms and Conditions of Sale.
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RELATED PUBLICATIONS

The following publications will provide useful information related to the Standard Personal Computer and can
be used in conjunction with this manual.

IBM Personal Computer AT Technical Reference, 1502494, IBM, 1984.

IBM Personal System/2 and Personal Computer BIOS Interface Technical Reference, 15F0306, IBM,
1987.

The Programmers PC Sourcebook, Microsoft
The Winn L. Rosch Hardware Bible, Brady

TRADEMARKS

All trademarks and registered names acknowl edged.

IBM, PC, AT and PS/2 are trademarks of International Business Machines Corporation (IBM).
Phoenix Pico BIOS is atrademark of Phoenix Inc

Intel isaregistered trademark of the Intel Corporation.

All 80x86 and Pentium processors are registered trademarks of Intel Corporation.

MSDOS and WINDOWS are registered trademarks of the Microsoft Corporation.
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PRECAUTIONS

Certain precautions are necessary when designing with, handling, and using circuit boards. It is imperative
that precautions are taken at all stagesto avoid electro-static discharges, which will damage boards. Those
boards fitted with an on-board lithium battery must be handled carefully to avoid maltreatment of the
battery that could create a hazard.

ELECTRO-STATIC DISCHARGES

The devices on this card can be totally destroyed by static eectricity. Also bear in mind that the damage
caused by static dectricity may be partial and not immediately obvious. This could have an effect on your
product's reliability and warranty. Ensure that you take necessary static precautions, ideally you should
wear an approved wrist strap or if that is not possible, touch a suitable ground to discharge any static build
up. Thisshould be repeated if the handling is for any length of time.

When carrying the board around, please place it into the anti-static bag in which it came. This will prevent
any static electricity build up. Do not use black anti-static bags because these tend to be conductive and will
discharge any on-board battery.

ON-BOARD BATTERY

This applies to boards fitted with a Lithium battery (most single board computer boards). |If the battery is
mistreated in any way there is a very rea possibility of fire, explosion, and harm. Great care should be
taken with this type of battery. Under NO circumstances should it be:

short-circuited

exposed to temperatures in excess of 100 °C or burnt
immersed in water

unsoldered

recharged

disassembled

Expired batteries remain hazardous and must be disposed of in a safe manner.

BIOS & CMOS RAM

Please be aware that on single board computer products, it is possible to create configurations within the
CMOS RAM that make booting impossible. If this should happen, clear the CMOS settings, (see the
description of the Jumper Settings for details).

ELECTROMAGNETIC COMPATIBILITY

This product meets the requirements of the European EMC Directive (89/336/EEC) and is dligible to bear
the CE mark.

It has been assessed operating in a Blue Chip Technology housing. However, because the board can be
ingtalled in awide variety of chassis, certain conditions have to be applied to ensure that the compatibility is
maintained. Subject to those conditions, it meets the requirements for an industrial environment (ITE
Class A product).
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The board must beinstalled in a computer system chassis that provides screening suitable for an
industrial environment.

Any recommendations made by the computer system manufacturer/supplier must be complied with
regarding earthing and the installation of boards.

Any metal back plate must be securely screwed to the chassis of the computer to ensure good metal-to-
metal (i.e. earth) contact.

Connector bodies must be securely connected to the enclosure.

The external cabling to boards causes most EMC problems. It isimperative that any external cabling to
the board istotally screened, and that the screen of the cable connects to the metal end bracket of the
board or the enclosure and henceto earth. It isrecommended that round, screened cables with a braided
wire screen are used in preference to those with afoil screen and drain wire. Use metal connector shells
that connect around the full circumference of the cable screen: they are far superior to those that earth
the screen by asimple “pig-tail”.

The keyboard and mouse will play an important part in the compatibility of the processor card since they
are portsinto the board. Similarly, they will affect the compatibility of the complete system. Fully
compatible peripherals must be used otherwise the complete system could be degraded. They may
radiate or behave asif keys/buttons are pressed when subject to interference. Under these circumstances
it may be beneficial to add a ferrite clamp on the leads as close as possible to the connector. A suitable
type is the Chomerics type H8FE-1004-AS.

USB cables should be high quality screened types.

Ensure that the screens of any external cables are bonded to a good RF earth at the remote end of the
cable.

Failure to observe these recommendations may invalidate the EMC compliance.

Warning

ThisisaClass A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.
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USER GUIDE

MANUAL ORGANISATION

This manual describesin detail the Blue Chip Technology MAGNUM Single Board processor card.

We have tried to include as much information as possible but we have not duplicated information that is
provided in the standard IBM Technical References, unless it proved to be necessary to aid in the
understanding of the MAGNUM.

The manual is sectioned as follows:

Overview, listing the board's features and specification;
Layout, showing where the various items are | ocated;
Installation, and associated issues;

Using the board, including the peripherals;
Troubleshooting guide;

Connector Pin-Out details.

We strongly recommend that you study this manual carefully before attempting to interface with MAGNUM
or change the standard configurations. Whilst al the necessary information is available in this manua we
would recommend that unless you are confident, you contact your supplier for guidance. IT IS
PARTICULARLY IMPORTANT THAT YOU READ THE SECTION 'PRECAUTIONS BEFORE
HANDLING THE BOARD.

If you have any suggestions or find any errors concerning this manua and want to inform us of these, please
contact our Technical Services department with the relevant details.

OVERVIEW

The Blue Chip Technology MAGNUM Single Board PC integrates the latest advancesin low power
processor, memory, and /O technologiesto provide an ideal platform for embedded applications. The
MAGNUM complies with the PC/104Plus standard providing a PCI bus interface on asingle card.

The board is available with CPU build options of an Ultra Low Power Celeron 300MHz and Low Power Pl
700MHz. The memory interface supports up to 512MB of 3.3V PC133 SDRAM, in astandard 168-pin DIMM
socket.

The MAGNUM utilises VIA's PN133T chipset to integrate many peripherals. Theseinclude: VGA and LCD,
ATA-100 IDE interface, ATA solid state disk, 10/100 Fast Ethernet controller, floppy disk interface, dua
USB ports, dua seria ports, parallel port, real-time clock, keyboard and mouse (PS/2) controller. Sixteen
genera purpose input-output pins (GPIO) are available, and a serial AC’ 97 audio interface. Connection to
most of these functionsis made through on board connectors, eiminating and/or reducing the number of off-
board connectors. Cable sets are available for those functions not supported through on-board connectors.

An optional cableisalso available to provide the serial ports, parallel port and standard utilities (Reset, Power
switches, HD LED, speaker and External SMI) at standard format connectors.

The MAGNUM will also drive up to four external PC/104PIus expansion modules, three of which can
perform Bus Mastering.

A full set of software drivers and utilities are available to allow advanced operating systems such as
Windows™ 9x, ME, NT, and 2000 to take full advantage of al the hardware capahilities.
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MAGNUM PROCESSOR BOARD PHOTO
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Board Level Features

300MHz Celeron/700 MHz PII1 CPU operation
Integrated L2 Cache (128K Celeron, 256K PiIl)
100MHz FSB
VIA PN133T chipset:
VT8606 North Bridge with
VT8231 South Bridge
One 168 pin DIMM socket for up to 512MByte of PC133 SDRAM
Integrated S3 ProSavage x4 AGP graphics controller with CRT/LCD
PCI expansion bus via PC/104P|us connector
Dual floppy interface.
ATA-100 EIDE interface for two devices.
EPP/ECP bi-directional paralld interface.
PCI 100/10 base-T Ethernet LAN controller.
Quad USB ports.
Stereo sound (SoundBlaster ™ compatible) Line In, Out and mic.
Dual RS232 serial ports.
Real-time clock with on-board battery
PS/2 mouse and keyboard controller
Plug-in ATA Flash module.
Drivefor 4 PCI modules
Sixteen General Purpose I/O signals.
System Hardware Monitor for voltage, temperature and fan monitoring.
Watchdog facility.

CPU

The MAGNUM single board PC comes with Celeron or PlIl Processors running at 1.1V or 1.35Valts. On-
board voltage regulator circuits provide the required voltages for the processor from the incoming 5 volt
power supply. The Ceeron version of MAGNUM s targeted at lower cost, power conscious, performance
driven applications. The PIII build offers a higher performance solution for applications where reduced
power isless of arequirement.

The processor maintains full backward compatibility with the 8086, 80286, i3864 and Intel486&a
processors. It supports both read and write burst mode bus cycles, and includes separate on-chip code and
data caches which employ a write-back policy. L2 cache is integrated within the CPU and operates at the
full CPU frequency giving excdlent performance. L2 cache size is 128K for Cderon and 256K for PllI.
Also integrated into the processor is an advanced numeric co-processor which significantly increases the
speed of floating point operations, whilst maintaining backward compatibility with Intel486& math co-
processor and complying with ANSI/IEEE standard 754-1985.
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CHIP SET

The MAGNUM board usesthe VIA PN133T chipset (comprising the VT8606 and the VT8231 ICs). Thisis
well known and widely used in the general purpose PC marketplace. It offers outstanding performance with
a high levd of integration of standard functions, and with the latest iteration, PC133 SDRAM, AGP x4,
UDMA-100 to give a high performance solution.

SYSTEM MEMORY

The MAGNUM single board PC is fitted with one 168-pin 3.3V SDRAM SO-DIMM memory socket. This
supports DIMM SDRAM modules up to 512 MB in size. The Front-Side Bus, which is fixed at 100MHz
requires PC100 speed memory, or faster. There are no jumper settings required for the memory size, thisis
automatically detected by the system BIOS through the SPD/SMBus. Although the 100MHz Host FSB is
fixed, the SDRAM interface can operate at either 66,100,133MHz

ECC memory not is supported.

BUS EXPANSION FACILITIES

The MAGNUM is designed for use in an embedded application and provides for expansion cards with
PC/104Plus stacked connectors. This board has to be mounted at the ‘top’ of a stack. Thisisto allow cable
access and because the PC/104P|us connector is not available on the upper side.

USER EEPROM

The EEPROM on the MAGNUM unit isa NM93C46 serially programmed device. It comprises 128 bytes of
user programmable memory, organised as 64 x 16 bit words. The EEPROM does not have to be completely
erased before writing to a single location. Software functions are provided to use the facility.

WATCHDOG FACILITY

MAGNUM includes a watchdog timer circuit, which may be used to monitor software or processor
hardware failure. The time-out period of the watchdog is fixed and the timer is enabled or disabled by using
a software interrupt (INT50).

GENERAL PURPOSE DIGITAL INPUT/OUTPUT

MAGNUM provides sixteen 5V TTL-compatible programmable digital input/output lines. BIOS functions
are available to contral this facility, which must be enabled in the BIOS setup. The sixteen bits are
accessible in 10 space as two consecutive addresses from the 10 Base address selected from within the
BIOS. Each of the 16 hits can be individually configured as inputs or outputs. When configured as inputs
each it can be programmed to generate an interrupt on either a falling or risng edge. Four inputs are
available with a configurable de-bounce function for monitoring switch type inputs or signals with dow
rising/falling edges.
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USER GUIDE

SPECIFICATION

MAGNUM Power

Requirement +5V +5% Required for processor and 10 operation.
+12V £5% Required for RS232 and audio operation.
-12V £5%  Required for RS232 operation.
+3.3V +£5% Required for board operation.
+5Vsrey  Required for board operation — may be linked from +5V
5-Volt Power
Consumption 1.2 A typical, 1.5 A pesk 300 MHz Céeleron CPU, 64 MB SDRAM

1.2 A typical, 1.5 A pesk 300 MHz Celeron CPU, 512 MB SDRAM
2.2 Atypical, 3A pesk 700 MHz PIll CPU, 64 MB SDRAM
2.2 Atypical, 3A pesk 700 MHz PIll CPU, 512 MB SDRAM

3-Volt Power
Consumption 2 A typical, 2.5 A peak 300 MHz Celeron CPU, 512 MB SDRAM
1.8 A typical, 23 A pesk 300 MHz Céeleron CPU, 64 MB SDRAM
Temperature Non-Operating -40°Cto+70°C
Operating +0°Cto+55°C
(Heatsinks and airflow will be required for the higher limits)
EMC Emissions EN 55022 (A)
Immunity EN 55024
MTBF Calculated >100,000 Hrs
Dimensions Board only 110 x 45mm

{large memory modules, overhanging connectors and a large heatsink

may increase these dimensions.}

Power Consumption figures given are for typical configurations.

Thisinformation is provided only as a guide to cal culating approximate total system power. Power usage
will increase when additional resources are added.

Blue Chip Technology Limited
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MAGNUM SINGLE BOARD COMPUTER USER GUIDE

BOARD LAYOUT

TOP SURFACE OF THE PCB

NORTH BRIDGE

Figure1l. MAGNUM PCB - Top View Showing Connector Positions.
Pin 1 of each connector isindicated by an arrow.

I dent Description I dent Description
DIMM1 | DIMM connector P12 AudioCD in
Ji LCD Supply sdlect (5V or 3v3) | P13 Utilities header
2 ATA Disk write protect jumper | P14 GPIO header
J3 ATX enable ( Auto on) jumper P15 LPT1 header
A CMOSRTC clear jumper P16 Reserved for Future Upgrade
P1 Keyboard /M ouse connector P17 External SMI input header
P2 VGA connector P18 Remote 10K Thermistor header
P3 COM1 connector P19 Socket for ATA Disk (Flash)
P4 Dual USB connector P20 ATA 66-100 EIDE header
P5 TFT/DSTN LCD header (24-35) | P21 Power supply connector
P7 10/100 UTP Ethernet connector | P22 Floppy Disk header
P8 Dual USB Header ( ports 3+4) FAN1 12V sensed fan connector
P9 TFT/DSTN LCD header(0-23) FAN2 5V sensed fan connector
P10 Audio header PCI1 PC/104Plus connector (below PCB)
P11 COM?2 header connector BAT1 12mm Battery holder for RTC

See the section "Magnum Connectors" for details of individual signals on the connectors.
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MAGNUM SINGLE BOARD COMPUTER INSTALLATION

INSTALLATION

MOUNTING

The MAGNUM board has 6 mounting holes of 4.5mm diameter. Care should be taken on the underside of the
board to not cause any mechanical damage to the components adjacent to the mounting holes.

The MAGNUM CPU has to be ingtalled at the top of a PC/104Plus stack because of its interconnect
restrictions. It is also difficult to mount any PC/104 boards on top of MAGNUM because of the potential
height variations of the DIMM installed into the socket.

97.2

00000000 CEPP0000CDP0000OPOOOPOCOO®OD
9900000000000 00000000000000O00

<

POOOOCPOOOOODOOOODOOOOCOOOOOOOOO

)

5>

139.1
" ¢ 533
51
¢ 1331

Figure2. MAGNUM PCB - Top View Showing Mounting Hole Positions.
All Dimensionsin millimetres
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MAGNUM SINGLE BOARD COMPUTER INSTALLATION

COOLING

Efficient cooling is essential for long and reliable operation of any eectronic equipment. The CPU and the
Via VT8606 IC (commonly termed the 'North Bridge) do get hot in normal operation, and in an elevated
ambient temperature will require additional cooling. Cooling requirements will vary with application,
desired operating temperature, CPU load, memory size and board orientation.

Mounting the PCB vertically will aid natural convection and create a chimney effect. Passive heatsinks are
available for the CPU and the VT8606 IC. In addition, a 5V or 12-Volt fan connector is provided on the
board edge. A fan, whilst not always desirable, will provide a high degree of cooling even for a reatively
slow airflow.

Further options that may be considered are sinking heat to the chassis or enclosure, and in extreme situations
the use of a heatpipe.

The CPU is equipped with an onboard thermal diode for thermal monitoring. This diode is connected to a
system monitor within the South bridge. The South bridge is fitted with a thermal monitoring device can
also monitor its own temperature. A thermistor is available to monitor the temperature of critcal and
potential hot-spots on the board. A connector (P16) is provided for the user to connect the thermistor for
remote temperature sensing. The thermistor should be a Negative Temperature Coefficient type of
nominaly 10K resistance at 25°C, with a [3=3988. Software to monitor the diodes and thermistor is
available for download on the Via website (see the section Loading Operating Systems and Drivers). If you
require further assistance please contact the Blue Chip Technology Technical Support team.

When designing an enclosure, bear in mind that the greater the volume of air that can flow through the
enclosure, the greater the cooling effect and the lower the temperature rise above the ambient air
temperature. However, the volume produced by any fan will vary with the pressure against which it has to
work. The resistance to airflow (the back-pressure on the fan) will depend upon the enclosure, the mounting
and restrictions.  Therefore, when mounting and cabling the board, it is essential that the free circulation of
the cooling airflow is not impeded.

The calculation of airflow through an enclosure is not straightforward, and depends on many factors. The
method of meeting the cooling requirements will be specific for each system. Consequently, the system
builder isresponsible for ensuring adequate cooling. However, interpreting airflow volumesis not intuitive.
Asan aid to sdlecting suitable coaling, the following exampleis offered. A 60 mm axia fan (such as a Papst
type 612NGH) blowing over the board can supply up to 46 m*hour when unrestricted. Restrictions to the
airflow will reduce this volume.

CABLING

Cardess routing of connecting cables can affect the cooling dramatically. It will also have a bearing on
EMC. Lengths should be limited to the necessary minimum.

Connections may be made to the MAGNUM board directly, using custom cables to suit the application.
Cables are avail able to connect the MAGNUM to standard connectors, UDMA disks and floppy disks. The
actual cabling required will vary for each application, with some functions not being required.

Please note that to achieve higher IDE throughput than UDMA33 requires the use of a special 80-conductor
IDE cable. Using a standard 40-conductor IDE cable will force the interface to work at a lower speed.

All applications will require a power connection. The MAGNUM board requires a 5V, 3V3, and 12V
supply for stand-alone operation. The power connection to MAGNUM is made through a 10-way ATX style
connector. The mating connector and details of the associated crimps can be found in the Magnum
Connectors section of the manual.

Power wiring should be of an adequate gauge to ensure that the voltage does not fall below the watchdog
trip point (nominally 4.75V at the watchdog). Note that each terminal is rated at 7 Amps when using the
standard crimps. There are three ground, one 3V 3, two 5V and one 5Vspy connections. All these must be
connected for correct and reliable operation. An ATX power supply may be used, in which case a 5V
standby supply line would be available. This should be connected to 5V sy terminal. The ATX PSU may
be switched on and off by the power switch on the Utilities connector controlling the PSU PSON# line.
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MAGNUM SINGLE BOARD COMPUTER INSTALLATION

If a5V standby supply is not available, the terminal should be linked to +5V supply. The Ethernet controller
and much of the power-sequencing blocks in the chipset are powered from this termina. If ATX PSU
PSON# operation is not required, jumper J1 should be fitted. Fitting this jumper ensures that the PSU will
switch on as soon astheinput power is applied to the PSU.

Take care to identify cables, and be aware that some connectors could be transposed.

EMC ISSUES

The enclosure in which the board is mounted will have a significant effect on the eectro-magnetic
compatibility of the final system. For best effect it should be eectrically conducting and provide a complete
screen around the dectronics.  Apertures should be kept to a minimum and as small as possible.  For
ventilation purposes, many small holes are far more preferable to afew large holes.

It is the maximum dimension of an aperture that governs the lowest frequency that can pass through the
enclosure (either in or out). Thisisirrespective of the width of the aperture. Even a narrow gap between
two sections of an enclosure can leak radio interference. Large apertures will significantly reduce the
el ectro-magnetic compatibility of the system.

The major contributor to EMC problems will be cables entering and leaving the enclosure. To minimise
these effects ensure that any external cables are fully screened, and that the screen is eectrically connected
to the chassis. Full wire-screened cables are much more effective than those with a foil screen and drain
wire. Use metal connector shells/covers, and do not allow the external screen to pass into the enclosure.
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MAGNUM SINGLE BOARD COMPUTER USING THE BOARD

USING THE BOARD

BIOS SETTINGS

The board contains a custom implementation of the Phoenix BIOS 4, Revison 6.1 to suit the specific
hardware features.

Certain combinations of BIOS settings may prevent the MAGNUM from working correctly. If problems or
lock-ups are experienced on boot-up, clear the CMOS memory and restart. The default settings will usually
work in most ingtances. The CMOS memory is cleared using the jumper block J4. To clear the CMOS,
switch off the power to the board, then move the jumper at J4 to the "CLR" position for a few seconds, and
then return it to its original position. The power may then be restored.

Press the keyboard <F2> key during the boot-up operation to enter the BIOS set-up screen. Various
information is available on the set-up and interpretation of the BIOS in the following files:

Bios-Set
Bios-POS

JUMPERS

Four jumper blocks are used on the board: one to clear the CMOS memory (J4), one to force an ATX PSU on
(J3), one to write protect the onboard solid state ATA Disk Chip (J1) and one for sdecting between 5V and
3Vv3 for LCD panel power. No other jumpers are available, al other features are controlled from the BIOS
setup or operating system options.

Please bear in mind that the board will not function if the CMOS clearing link isleft in the"Clear" position.

LOADING OPERATING SYSTEMS & DRIVERS

Some operating systems provide in-built support for the chipset used on this board. It is varioudy known as
VIA PN133, VIA Pro-Savage, VIA Technologies VT8606/VT8231 with Intel Mobile Celeron or Intel mobile
PIlI CPU.

A CD-ROM is supplied with each board, containing most common operating system drivers. Bear in mind that
suppliers continually update their drivers, so it is aways a good idea to check on the Internet for later ones.
The following websites are good starting points:

WWW.Via.com.tw
WWW.Viatech.com
www.intel.com
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MAGNUM SINGLE BOARD COMPUTER USING THE BOARD

PROGRAMMING THE BOARD

The board includes an EEPROM, a Watchdog and General Purpose /0, al of which are accessible by using a
special BIOS function.

The EEPROM and the General Purpose I/O are not available together. One or the other isfirst enabled in the
BIOS set-up program, and then controlled by software using the software interrupt INT 50h.

USER EEPROM

The EEPROM on the MAGNUM unit is a NM93C46 serially programmed device. It comprises 128 bytes
of user progranmmable memory, organised as 64 x 16 bit words. The EEPROM does not have to be
completely erased before writing to a single location.

Before it can be used, the EEPROM must be enabled within the BIOS. The BIOS provides two functions to
simplify user accessto the EEPROM memory, available through a software interrupt (INT 50h):

Writeto Single EEPROM L ocation
Calling Registers: AH =03
BL = Location (0 — 63)
DX = Write data (16-bit value)
Perform INT 50h
Return Regigters: AH =00, and Carry flag is clear if successful
AH =02, and Carry flag is set if function valid but disabled
AH = FF, and Carry flag set if function failed
READ Single EEPROM L ocation

Calling Registers: AH=04
BL = Location (0— 63)

Perform INT 50h
Return Registers: DX = EEPROM Data
AH =00, and Carry flag is clear if successful

AH =02, and Carry flag is set if function valid but disabled
AH = FF, and Carry flag set if function failed

Please note that the pins driving this device are shared with the general-purpose 1/0 lines. It istherefore not
possible to use the EEPROM and GPIO lines simultaneoudly.

WATCHDOG FACILITY

MAGNUM includes a watchdog timer circuit, which may be used to monitor software or processor
hardware failure. The time-out period of the watchdog is fixed at 1200 milliseconds. The timer is enabled
or disabled by using the software interrupt at INT 50h.

The following code demonstrates the control of the watchdog timer.
Enable/Disable Watchdog

Calling Registers: AH=05
AL = 01 to enable, 00 to disable

Perform INT 50h.
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MAGNUM SINGLE BOARD COMPUTER USING THE BOARD

Return Regigters: AH =00, and Carry flag is clear if successful
AH =02, and Carry flag is set if function valid but disabled
AH = FF, and Carry flag set if function failed

Refresh Watchdog

Calling Registers: AH =06

Perform INT 50h

Return Regigters: Carry flag clear

GENERAL PURPOSE I/O LINES

MAGNUM provides sixteen TTL-compatible programmable digital input/output lines. Before the lines can
be used, the GPIO function has to be enabled within the BIOS Set-up program. Once enabled, BIOS
functions are available to contral this facility.

Asinputs, the lines are non-inverting, and are pulled high by on-board resistors.  The default settings for all
lines are as inputs. The direction control and data may be handled using the software interrupt function
(INT 50h):-

Set User 10 Line Control

Calling Registers: AH =17 (hex)
DL (bits 2-0) = 10 Line Mask (C=input, 1=output)

Perform INT 50h

Return Regigters: Carry Flag is clear, and AH=00 if successful
Carry flag is set, and AH=02 if not enabled in BIOS setup.

WriteUser 1O Lines

Calling Registers: AH =16 (hex)
DL (bits 2-0) = 10 Line data

Perform INT 50h

Return Regigters: Carry Flag isclear, and AH=00 if successful
Carry flag is set, and AH=02 if not enabled in BIOS setup.

Read User 1O Lines
Calling Regigters: AH =15 (hex)
Perform INT 50h
Return Regigters: DL (bits 2-0) = 10 Line data (bits 7-3=0)
Carry Flag isclear, and AH=00 if successful
Carry flag is set, and AH=02 if not enabled in BIOS setup.

Please note that the pins driving the User EEPROM are shared with the general-purpose I/O lines. Itis
therefore not possible to use both functions simultaneoudly.
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MAGNUM SINGLE BOARD COMPUTER USING THE BOARD

ACCESSING SOFTWARE 'INT 50H' FUNCTIONS

Most high level languages allow access to software interrupts through a particular function call. The user
loads a particular function code into the AH register followed by a specific set of parameters in the other
registers before executing the interrupt.

For example, in C :-

#i ncl ude <stdi o. h>
#i ncl ude <dos. h>

#def i ne MAGNUM 0x50

voi d mai n(voi d)

{
uni on REGS regs;
regs. x. ax = 0x0400; /* read eepromdata */
regs. x. bx = 0x31; /* from address 0x31 */
i nt 86( MAGNUM  &r egs, &regs);
printf("EEPROM Address 0x31 contains %\n",regs. x. dx);

}

and smilarly in Quick Basic

' Read EEPROM Data via interrupt 50 call
$i ncl ude: ' @B. BI''

DI M | NARY% 7), OUTARY% 7)
CONST AX=0, BX=1, CX=2, DX=3, BP=4, S| =5, DI =6, FL=7

| NARY%{ AX)
| NARY% BX)

&H0400 ' Read e2 data
&H31 ' address &H31

CALL | NT860LD( &50, | NARY% ), QUTARY%)) ' Call the Int50h service
PRI NT " EEPROM ADDRESS &H31 CONTAI NS: ": OUTARY% DX)

Note that only the functions listed in the sections above are valid. On return, the contents of register AH
may contain avalue indicating the status:

AH = 00h
AH =01h
AH =02h
AH =03h

Function successful, Carry flag cleared
Function invalid, Carry flag set

Function valid but disabled, Carry flag set
Function failed, Carry flag set

Blue Chip Technology Limited
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MAGNUM SINGLE BOARD COMPUTER USING THE BOARD

MAINTENANCE

The only regular maintenance required is to ensure that the cooling airflow remains unrestricted. Generally
the enclosure design and the wiring layout will ensure that the cooling is stable. However, bear in mind that
any air filters may become clogged thereby reducing the coaling.

After a period of time, it may be necessary to replace the on-board battery, if it cannot maintain the CMOS
memory.

REPLACING THE ON-BOARD BATTERY

Before attempting to replace the battery, please read the precautions detailed in the introductory section.
Remember that even discharged batteries can present areal personnel hazard if mistreated.

The battery is held in place by the spring-clip on the top of the plagtic carrier. To remove the battery, insert
a non-conductive tool, or fingernail under the battery to lift it above the lip of the holder againgt the
retaining spring. Then dide the battery out.

Replacing the battery is the reverse procedure, ensuring that the new battery is placed with the positive face
up (visible).
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MAGNUM SINGLE BOARD COMPUTER

TROUBLESHOOTING GUIDE

TROUBLESHOOTING GUIDE

Thisisnot intended as an extensive faultfinding procedure, rather it isintended to indicate the more likely causes
of failure with this product. Ensure that the power is switched off before making any hardware changes. Bear in
mind that it is possible to set combinations of parameters within the BIOS that will prevent proper operation of
the board. Seethe BIOS section for details. If in doubt, set default values or clear the CMOS memory and start
again. Default values will generally provide a working but limited system.

SYMPTOM
Possible Cause
Action

Possible Cause
Action

Possible Cause
Action

Possible Cause
Action

Possible Cause
Action

Possible Cause
Action

Possible Cause
Action

SYMPTOM
Possible Cause
Action

SYMPTOM
Possible Cause
Action

SYMPTOM
Possible Cause
Action

SYMPTOM
Possible Cause
Action

SYMPTOM
Possible Cause
Action

SYMPTOM
Possible Cause
Action

Fail to boot
Power supply incorrect
Check all supply rails5V, 3V3, 5Vsray

Check that the 5V standby terminal is connected
Link to +5V if not powered from an ATX 5V standby supply

CMOS memory corrupt/invalid
Power off, set CMOS clear jumper to 'Clear', then return jumper to operational position

CMOS Clear jumper in wrong position
Set to operational position, NOT 'Clear’

Extended System Configuration Data (ESCD) memory corrupt/invalid
Use BIOS Setup to clear and re-write the ESCD memory

Memory not fully seated in socket
Remove and refit memory

Add-in board requires other voltagerails (MAGNUM does not provide —5V)
Check power reguirements of expansion board, and power supplies

Timeand Dateincorrect, loss of CMOS memory contents
Discharged / displaced battery, Clear CMOS link not fitted.
Power off, replace battery (ensure correct orientation), reset CMOS values or fit link

No display on monitor
Incorrect BIOS setting, LCD display sdlected rather than Monitor or Both
Clear CMOS memory, reset correct values

User EEPROM contents corrupt or inaccessible
EEPROM nat enabled within BIOS Set-up
Enable EEPROM within BIOS

Incorrect operation of GPIO or inaccessible
GPIO not enabled within BIOS Set-up
Enable GPIO in BIOS

System crashes during intensive operation or after prolonged use
Inadequate cooling allowing CPU/chipset to overheat
Improve heatsink and / or cooling airflow

Solid-state Disk Unreliable
Solid-state Disk chip not fully seated, or pin damaged.
Check alignment and seating of chip
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MAGNUM SINGLE BOARD COMPUTER

MAGNUM CONNECT

MAGNUM CONNECTORS

POWER CONNECTIONS

POWER SUPPLY INPUT CONNECTOR

P21.
Mating Connector:

10 Way MOLEX Mini-Fit Jr Header
10 Way MOLEX Mini-Fit Jr Receptacle
Molex Number 39-01-2105

Molex Crimp: Molex Number 39-00-0078
 —ruooddy— ®
- 1000001 =
[ —
Pin Description Pin Description
1 +5V 6 +5V
2 oV 7 oV
3 3Vv3 8 oV
4 PSON# 9 +5VSTBY
5 -12V 10 +12V

Note: The terminal 5Vsrey must be connected to a +5V supply. Link to +5V if no Standby power

available.

NOTE: PLEASE PAY CAREFUL ATTENTION TO THE WIRING OF THIS CONNCTOR. AN
INCORRECTLY WIRED CONNECTOR WILL DESTROY THE MAGNUM BOARD AND MAY

DAMAGE THE POWER SUPPLY .

12V OUTPUT CONNECTOR TO FAN1

FANL1 - Connector:
Mating Connector:

Molex 0.1” KK 3-way pin header
Molex 0.1” KK 3-way plug

Pin Function
1 oV
2 +12V Output
3 Tacho Sense Input

Pint Ea

Blue Chip Technology Limited
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MAGNUM SINGLE BOARD COMPUTER

MAGNUM CONNECT

5V OUTPUT CONNECTOR TO FAN2

FAN2 - Connector: Molex 0.1” KK 3-way pin header
Mating Connector: Molex 0.1” KK 3-way plug
Pin Function
1 oV
2 +5V Output
3 Tacho Sense Input

Pint Ea

BATTERY HOLDER

Battery type CR1220 (35mAh standard).

Fit battery with the positive terminal visible on top.

Blue Chip Technology Limited
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MAGNUM SINGLE BOARD COMPUTER

MAGNUM CONNECT

JUMPERS

ATA DISK CHIP WRITE PROTECT

J2 Jumper
Link Operation
Fitted Write protect enabled
Not Fitted | Write protect disabled
LCD VOLTAGE SELECTION
J1 Jumper
Link Operation
1-2 5Volt operation
2-3 3V 3 operation
ATX PSU OPERATION
J3 Jumper
Link Operation
Fitted Force ATX PSU on
Not Fitted | Depends on external
switch on Utilities (P13)
CMOS CLEARING LINK
A Jumper
Link Operation
1-2 Normal operation
2-3 Clear CMOS memory

Blue Chip Technology Limited
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MAGNUM SINGLE BOARD COMPUTER MAGNUM CONNECT

INPUT/OUTPUT CONNECTORS

GPIO PORT
P14 - Connector: 20-way 0.1" pitch pin header
Mating Connector: 20-way 0.1" pitch IDC socket

i ~ Pin 20
Pin 2 " & |oooooooooo -

e |00DD0DD0DODOODDOO

A . Pin19

View on Connecting Pins

Pin 1

Signal Pin | Pin Signal
+5V 1 2 +5V
GPIO10 3 4 GPI020
GPIO11 5 6 GPIO21
GPIO12 7 8 GPI022
GPIO13 9 10 GPIO23
GPIO14 11 12 GPI024
GPIO15 13 14 GPIO25
GPIO16 15 16 GPIO26
GPIO17 17 18 GPIO027
ov 19 20 ov

Resetable thermal fuses protect both 5V supplies. These have anominal current carrying capability of
1.1 Ampsand atrip rating of 2.2 Ampsat 20 °C.

UTILITIES CONNECTOR

P13 - Connector: 10-way 0.1" pitch pin header
Mating Connector: 10-way 0.1" pitch IDC or crimp socket

i Pin 10
Pin 2 —~alocoooo Ve

Pin 1 /AD nfo9e \7ping

View on Connecting Pins

Signal Pin | Pin Signal
Speaker + 1 2 Speaker -
Reset Switch 3 4 Ground
Power Switch 5 6 Ground
HD Activity LED Cathode | 7 8 HD Activity LED Anode
External Battery +3V 9 10 Ground
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AUDIO CONNECTOR

P10 - Connector: 10-way 0.1 pitch pin header
Mating Connector: 10-way 0.1” pitch IDC or crimp socket

Pin 2

& |ooooo s Pini0
Pin 1 /AD pfoe \7Ping

View on Connecting Pins

Signal Pin Pin Signal
Lineln Left 1 2 LineIn Right
Ground 3 4 Ground
Microphone In 5 6 Microphone Bias
Ground 7 8 Ground
Line Out Left 9 10 Line Out Right

FLOPPY DISK HEADER

P22 - Connector: 34-way 0.1" pitch header
Mating Connector: 34-way 0.1" pitch IDC socket
Standard Pin Out

PRIMARY IDE HEADER

P20 - Connector: 40-way 0.1" pitch header
Mating Connector: 40-way 0.1" pitch IDC socket
Standard Pin Out.

ATA FLASH DISK SOCKET

P19 - Connector: 32-pin 0.1" x 0.6" DIL socket
Mating Connector: ATA Flash Dik IC
Standard Pin Out.

REMOTE THERMISTOR FOR TEMPERATURE SENSE

P18 - Connector: 2-way 0.1” pin header
Mating Connector: 2-way 0.1” socket

An external NTC thermistor (10 Kohm at 25°C, 3= 3988) may be connected here. (Pin 2is GND)

EXTERNAL SMI

P17 - Connector: 2-way 0.1” pin header
Mating Connector: 2-way 0.1” socket
Externa SMI: External Systems Management Interrupt. Pull to ground to interrupt. (Fin 2 is GND)
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MAGNUM CONNECT

DIMM SOCKET

DIMM1 - Connector:
Standard Pin Out.

JEDEC standard

PC/104 PLUS CONNECTOR

PCI1 - Connector:
Standard Pin Out.

COM2 RS232

120-pin PC/104Plus standard plug

P11 - Connector:
Standard Pin Out.

PARALLEL

5x2-way 0.1" pitch pin header

P15 Connector:
Standard Pin Out.

KEYBOARD & MOUSE

2x13-way 0.1" pitch pin header

P1 - Connector:
Mating Connector:

PS/2 6-pin mini-DIN socket.
PS/2 keyboard and mouse connector.

Note that whilst the socket includes both mouse and keyboard signals, the signal pin-out is compatible with
a standard PS/2 keyboard. A keyboard may be plugged directly into P1. Alternatively, a splitter cable is
available to provide both mouse and keyboard connections.

Pin L ower
1 Keyboard Data ‘
1
2 Mouse Data Pin 6 <~ L3 Pin5
3 | Ground \ \ \
4 +5V Pin 4‘ \ J ‘ Pin 3 Mouse &
5 Keyboard Clock bin 2 bin 1 Keyboard
6 Mouse Clock | |

View on Connecting Sockets
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MAGNUM CONNECT

LCD PANEL CONNECTORS

There aretwo LCD connectors:-

P9 - Connector:
Mating Connector:

50-way 2mm pitch pin header
50-way 2mm pitch IDC or crimp socket

Pin2\\DDDDDDDDDDDDDDDDDDDDEIDDDD‘W PinSO
PinlJ’DDDDDDDDDDDDDDDDDDDDDDDD&&Pin49
View on Connecting Pins
Signal Pin Pin Signal
Pandl Supply—seeJ1 | 1 2 Flat Pandl Detect
+12V 3 4 Ground
VEE enable switch(3V CMOS leve) 5 6 Flat Pand GPIO
Pandl Supply —seeJ1 | 7 8 Ground
Pandl Supply—seeJ1 | 9 10 | VCC enable switch(3V CMOS levd)
Shift Clock | 11 12 Ground
LinePulse | 13 14 Flat Panel Power Down
Display Enable | 15 16 | Ground
Firg LineMarker | 17 18 Ground
DataDO | 19 20 Ground
DataD1 | 21 22 Data D23
DataD2 | 23 24 Ground
DataD3 | 25 26 Data D22
DataD4 | 27 28 Ground
DataD5 | 29 30 Data D21
DataD6 | 31 32 Ground
DataD7 | 33 34 Data D20
DataD8 | 35 36 Ground
DataD9 | 37 38 Data D19
DataD10 | 39 40 Ground
DataD11 | 41 42 Data D18
DataD12 | 43 44 Ground
DataD13 | 45 46 Data D17
DataD14 | 47 48 Ground
DataD15 | 49 50 Data D16
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MAGNUM CONNECT

P5 - Connector:
Mating Connector:

20-way 2mm pitch pin header
20-way 2mm pitch IDC socket

Pin 2
n " & |oooooooooo

/7Pin20
e |DDODDOODODOOOD

A . Pin19

View on Connecting Pins

Pin 1

Signal Pin | Pin Signal
Ground 1 2 DataD35
Data D24 3 4 Ground
Data D25 5 6 Data D34
Ground 7 8 DataD33
Data D26 9 10 Ground
Data D27 11 12 Data D32
Ground 13 14 Data D31
Data D28 15 16 Ground
Data D29 17 18 Data D30
Ground 19 20 Ground

USB HEADER CONNECTOR

P8 - Connector:
Mating Connector:

10-way 0.1 pitch pin header
10-way 0.1” pitch IDC or crimp socket

i Pin 10
Pin 2 —~aloo o000 Ve

Pin 1 /AD pooo \7Pin9

View on Connecting Pins

Signal Pin Pin Signal
+5V 1 2 Ground (Screen)
USB 3 Data- 3 4 Signal Ground
USB 3 Datat+ 5 6 USB 4 Data+
Signa Ground 7 8 USB 4 Data
Ground (Screen) 9 10 +5V
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MAGNUM CONNECT

CD-ROM AUDIO INPUT

P12 - Connector:
Mating Connector:

JST 2mm 4-way boxed pin header B 4B-PH-K/Tactpro WD.03/2
JST PHR4 & SPH crimps

O

(@]

Oﬁ
]

Pin Signal —
1 | CD Right Channd Pin1 ==
2 | CD Ground
3 | CD Left Channd
4 | CD Ground

ETHERNET CONNECTOR

View on Connecting Pins

P7 - Connector:
Mating Connector:
Standard Pin Out.

COM1 CONNECTOR

RJ-45 8-pin socket.
RJ45 8-pin plug.

P3 - Connector:
Mating Connector:
Standard Pin Out.

VGA CONNECTOR

Nicomatic 7902-09-MCD.
Standard 9 way female D type

P2 - Connector:
Mating Connector:
Standard Pin Out.

DUAL USB CONNECTOR

Nicomatic 7912-15-FCD.
Standard High density 15 way male D type

P4 - Connector:
Mating Connectors:
Standard Pin out.

TACT 402-008-001-102
Series A USB connector
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MAGNUM SINGLE BOARD COMPUTER STANDARD CONNECTORS

STANDARD CONNECTORS

The attached guide is a general reference point for the following standard pin-outs.

Standard Pin Out
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MAGNUM SINGLE BOARD COMPUTER

AMENDMENT HISTORY

AMENDMENT HISTORY

Issue Level Issue Date Author Amendment Details
0.1 06/11/01 PMD First Draft Issue
1.0 09/07/02 PMD First Release Issue 1.0 boards
2.0 22/11/02 PMD Updated for Issue 2.0 boards
2.1 06/12/02 TMCK Minor Corrections
2.2 06/03/03 SO Minor Corrections
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