Embedded Pentium® Processor-
Based POS Terminal Sample
Design

Application Note

November 1998

Order Number: 273218-001



Information in this document is provided in connection with Intel products. No license, express or implied, by estoppel or otherwise, to any intellectual
property rights is granted by this document. Except as provided in Intel's Terms and Conditions of Sale for such products, Intel assumes no liability
whatsoever, and Intel disclaims any express or implied warranty, relating to sale and/or use of Intel products including liability or warranties relating to
fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right. Intel products are not
intended for use in medical, life saving, or life sustaining applications.

Intel may make changes to specifications and product descriptions at any time, without notice.

Designers must not rely on the absence or characteristics of any features or instructions marked "reserved"” or "undefined." Intel reserves these for
future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

The Pentium® processor may contain design defects or errors known as errata which may cause the product to deviate from published specifications.
Current characterized errata are available on request.

MPEG is an international standard for video compression/decompression promoted by ISO. Implementations of MPEG CODECSs, or MPEG enabled
platforms may require licenses from various entities, including Intel Corporation.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an ordering number and are referenced in this document, or other Intel literature may be obtained by calling 1-800-
548-4725 or by visiting Intel's website at http://www.intel.com.

Copyright © Intel Corporation, 1998
*Third-party brands and names are the property of their respective owners.

Application Note



intel.

Embedded Pentium® Processor-Based POS Terminal Sample Design

Contents

1.0

2.0

3.0

4.0

5.0

6.0

Tl To [N Lol 1o o PSPPSR 7
1.1 KBY OIS ..ot e e e e e e e e e e e e e e e e e e eeeeesaese b bnbabnb e as 7
1.2 Related DOCUMENLES ... ....ccoiiiiiieieiee e e e e e e e e e e e e e e et e e e e e e e e e as 7
Embedded ApPlICAtioNS OVEIVIEW. ........uuiiiiiiaaaii ittt e e e e e beeeeaeaa s 8
2.1 Influence of PC TEChNOIOQY ....ccccoiiiiiiiiiie et e e 8
2.2 Embedded Pentium PrOCESSOIS. ......ciiiiiiiiiieiiiiiie ettt 8
2.3 Operating Systems for POS APPIICAtIONS.......ccooiiiiiiiiiiiiiee e 9
POINt-0f-Sale TeIMINAL.........iiiiiiiii et e e e nees 9
3.1 Proprietary Operating System Versus Off-the-Shelf .............ccccoiviiiiic s 9
3.2 POS IMPIEMENTALION ......vviiiiieieie e e e e e e e reeeeee s 10
3.3 WINAOWS CE ...ttt ettt ettt e e e sttt e e e sbbbae e e s snnnneeeas 11
Embedded PentiUm PrOCESSOIS......cciittiiiiiiiiiie e sitieee et ee e e sttt e et e e e sbaeee e e sbbeeee e e e 11
4.1 Pentium Processor with MMX Technology..........ccoooiiiiiiiiiiiiieiiieee e 14
POS Terminal DeSIGN OVEIVIEW. ........ueiiiiaiaeaiiiiiittieiee e e e e e e e ettt eeeaa e e e e s e asaebaeeaeeeaaaans 15
51 (7o) (=3 @0 4] 0T 41T o £ 15
5.2 Processor Assembly COMPONENES ........uuuiiiiiiiieeeee i e e e aeee e e e 16
Functional Description of HArdWAre ...........cccoiiiiiiiiieiiee e 16
6.1 Processor ASSEMDIY.......uuuiiiiiieie e 17
B.1.1  PrOCESSON ..eeieiiiieeeeiiaeetttte ettt e et et e e e e e e e s e e e e e e e e e e e e anines 17
6.1.2  INn-Target Probe (ITP) ..uuueeiiiiee i 17
6.1.3  Voltage REQUIALON........uuiiiiiiieeee et e e e 17
6.1.4  INtEl 430TX PCISEL c.uiiiiiieiiiiiie ettt baee e 17
6.1.4.1 82439TX System Controller (MTXC).....uuuuvrereeerreiiiiiiineeeneeeenn 17
6.1.4.2 Intel 82371AB PCI ISA IDE Xcelerator (PUX4) ...ccccccoecvvveeennne 18
6.1.4.3 IDE / FIOPPY -ceeeeeeeiiaieieiiee ettt 19
6.1.4.4 USB HOSt CoNtroller.........cooooiiiiiiieieeer e 19
B.1.5  CACNE oo 21
6.2 V4o 1= To T SO 22
6.2.1 Chips and Technologies 69000 HiQVideo Accelerator with Integrated
Memory22
6.2.2 High Performance Integrated MemOrY ........cccoovviiiiiiiiiiieieeeee e sesieeeees 22
(S I8 T o 1@ 1 @4o] (o] g I =Tox o1 o Vo] (oo | V2SS 22
6.2.4  Versatile Panel SUPPOIt........coeeieiiii i e 22
6.2.5 Television NTSC/PAL Flicker Free Output..........cccccviviiviireeeeer i, 23
6.2.5.1 DeSIGN NOE....ceieeieeiiiiiieieit et e e r e et reeeee e 23
6.3 FE o o IO PP PPRTP 26
B.3.1  AC '97 AUMIO ...eeeiiee ittt e e e e 26
6.3.2 Ensonig AudioPCI 97 ES1371 Digital Controller.........ccccccceevevviicinvvnnnnnn. 27
6.3.2.1 DESIGN NOE....eeieei i i ittt e e e e e e e e e e e e e e 27
6.3.3 Analog Devices AC '97 AD1819 SoundPort Codec ........cccceveeereeernvnnnen. 27
6.3.3.1 DESIGN NOE....eeeeeii i it ee e s e e e e e e e e e e e e e 27
6.4 SMSC FDC37B78X URIA IO ...eeeiiiiiiiie ettt 29

Application Note iii



u
Embedded Pentium® Processor-Based POS Terminal Sample Design Int9| o

7.0
8.0

9.0

6.4.1 Floppy Disk Controller (FDC) ........cuiiiiiaiiiiiiiiiieee e 29
6.4.2  Serial Port CONrOIlEr.......coo i 29
6.4.3  Infrared INterface ... 29
6.4.3.1 DeSIgN NOLE.....ooiiiiiiiiie et a e 29
6.4.4  Parallel Port Controller............uueiiiiiiiiii e 30
6.4.5 Keyboard and MOUSE ..........cooiuiiiiiiiiiiia e 30
6.4.5.1 Design Note for Ultra /O ........cc.euviiiiiiiiiiiieee s 30
6.4.6  Additional Serial Ports with SMSC 37C669 Super /O ........cccceeeeeeeernnn. 31
6.4.6.1 DeSIgN NOLE.....cco ittt e e 31
6.5 Tritech Microelectronics TR88L803 Touch Screen
(070] o110 1=1 SR TP PPPTURTT 32
6.5.1  DESIGN NOLE ....eeiiiiiiiiiiie ettt e e e a e e e e e 32
6.6 PCMCIA (Strataflash & PC Card) SOCKEt ...........uuueieiiiiiiiiiiiiiiiiieeeee e 33
6.6.1 Texas Instruments PCI1221 PC Card (PCMCIA) Controller.................. 33
6.6.1.1 Slot A: PCMCIA Socket with Texas Instruments TPS2206
PC Card Power-Interface Switch with Reset............cccccccceee. 33
6.6.1.2 Slot B: Intel StrataFlash Memory........cccccccoevviiiciiiiieeeeee s 33
6.6.1.3 DESIGN NOE.....cco it e e e e e e e e e e e e nnees 34
6.7 ISA PCI EXPaNSION Cards ........ccuuuiiiiiiieeeeeiiieiiiieeieeeeeeeessssssiniesneeeeesae s e s e s snnsnnseees 35
L T 1=t T [ T o ) = PERUS 35
6.8 (04 [0 o3 (1 o SRS 36
6.8.1 Cypress Semiconductor CY2280 .........cccevvvuvviiiiireieeeeeeessrrnneeneeaeeee s 36
6.8.2 Cypress Semiconductor CY2309 ........ccooviiiiriiiiiiiiieee e sssinieeeeeeee e e 36
6.8.3 Clocking for 430TX ChiPSELt ......uvuviiiiiieeeie i 36
6.8.4  Clocking for 440BX ChipSELl ....cc.uuviiiiiiiiie e 37
DeSIgN CONSIAEIALIONS .....iieiiiiiiiee ettt e s e et e e e e et e e e eneeeas 37
WINAOWS CE....iiiiiiiie ittt ettt e e ettt ettt e e e e e e e s e anbbeebeeeaaaaeeaeeaanennnneees 38
8.1 Windows CE for Embedded Applications..........ccceveveeiiiiiciiiiiiece e 39
8.2 WINAOWS CE ENVIFONIMENT ....uviiiiiiiiiiiie ittt ee ettt e sttee ettt e e s anneee e e e 39
8.2.1  KEIMEL..uuiiiiiiiiie e 39
ST |V (o To 111 = | 2SRRI 39
8.2.3 OEM Adaptation Layer (OAL) .......ceeveeeeiiiiiiiiiiiieeeee e esiveeeaeeaa e e 40
8.3 Windows CE Build INfOrmation.............coiuiiieiiiiiiie e 40
8.3.1  GetliNg StArted .......ceeveieeeeii i 40
8.3.2 Building a Windows CE Operating System Configuration...................... 40
8.3.3  Building @ NEW ProjeCt........ccccuuiiiiiieiie e e e 41
8.3.3.1 Create a New Platform DireCtory........ccccceeevvieiiivieiineeeeeee e 41
8.3.3.2 Create a New Project DIr€CtOrY.......ccuveeeiiiiiiiiiiieeieee e, 41
8.3.3.3 Create a New Command Prompt Build Window ....................... 42
8.3.3.4 Build the Windows CE Operating System Image for a
NEW PrOJECT.....eeiiiiiiiiiiie ettt 42
8.3.3.5 Adding Files or Applications to the Windows CE Operating
SYSEM IMAGE ...t e 42
WINAOWS CE DEVICE DIIVEIS ...eeiiiiiiiiiiiiiiiiiee ettt sitee ettt e st e e e st e e e s nnnbaee e s e nneees 43
9.1 Dynamic Link Libraries (DLLS) .....cccuiuiiiiiiiiiiiiee it 43
9.2 Windows CE Device Driver Model ... 43
9.3 Interaction with Application SOftWAIE ..........ccuveiiiiiiiiiiie e 44
9.4 INCOrporating DEVICE DIIVEIS ........ciiiiiiiiie ettt 44
9.4.1 NE2000 ISA Network Interface Cards (NIC) .......ccceeeririiieieiiiiiieeniinen. 45

Application Note



u
Int9| o Embedded Pentium® Processor-Based POS Terminal Sample Design

9.4.1.1 NE2000 NIC Configuration .............ooccuurrimiieeiaaeneeiiiiiiieeeeeeeeenn 45
9.4.2 ACTISYS IR 2000B ......coeiiiiiiiieeiiiiiie ettt snreee e 46
9.4.3  AUAIO et e e 46
A. SCNEMALICS ...ttt e e e e s e e e e e nnee 48
Al POS Terminal Baseboard SChematiCs..........cccvivviriiriniei e 48
Figures
1 Stand-alone POS Terminal ........coooiiiiiiiiiiiiie et 9
2 Back End and Front ENd SYStEM ...........uuiiiiiiiiiiiiiieieeee e 10
3 Pentium Processor with MMX Technology Block Diagram .............cccccoeeeeeeeeenn. 13
4 POS Terminal Baseboard BIOCK Diagram ............cooooiuviiiiiiiiiiieeineiiieeeeeee e 15
5 Processor Assembly BIOCK DIiagram .........cccoeeiiiiiniiiiiiiiieeie e 16
6 FENCE EXAMPIE ...t ee e e e 38
7 Device Driver ArChItECIUIE.........oiuiiiii et 44
Tables
1 Related INtel DOCUMENES .......ooiiiiiiiiieiiiiiie ettt 7
2 Related Specifications and Technical Papers..........cccouueeeiiiiiiiiiniiiiiiieeeeee e 8
3 General Purpose Input and Output PiNS ........c..uuiiiiiiiiiiiieeee e 21
4 Power and Ground ReqUIFEMENTS ... .......uuiiiiiiiaiiaiiiiiie e 24
5 AD1819 Codec Filter Pins and Implementations...........ccccccoviiiiiiiiiiieeiee s 28
6 SYSOPT PN SEHINGS....ceiiiiiitiiieiie ettt ee e e e e e enb e e 30
7 SYSOPT Setting OPLIONS ......ceeiiieiiiiiieae ettt 31
8 SY SOPT SOENGS .. eeetieieeeiie ittt ettt e e e e e bbb e e e e e e e e e e e snbebbreeeeeas 31
9 SYSOPT Setting OPLIONS ......ceeiiiiiiiiiieae ettt e e e e 32
10 Interrupt IMpIeMENtAtiONS. .....cooii i 34
11 Multifunction (MFUNCI6:0]) Board CONNECLIONS .........uuiiiiiiieeiaaiiiiiiiiiiiieeeeeeae e 35
12 Board Interrupt Configurations ..........ocuuiiiiiiiiieaee e 36
Revision History
Revision Date Notes
001 November 1998 First release of this document.

Application Note Y






u
Int9| o Embedded Pentium® Processor-Based POS Terminal Sample Design

1.0 Introduction

This application note provides a sample point-of-sale (POS) terminal design using the Pentium®
processor and provides recommendations to enable shorter design cycles. Also described are the
various peripherals commonly used in POS terminals and their interface to a Pentium processor
platform.

The tested operating systems are: QNX*, DOS, BeOS*, Windows 95*, Windows 98*, Windows

NT*, Windows 3.1*, and Windows CE*. Since Windows CE is arelatively new operating system,
drivers have been tested and configuration information for pertinent drivers are provided.

Caution: Thedesign has not been implemented in hardware. This document isfor reference only. Customers
areresponsible for validating designs created using the information in this document.

1.1 Key Terms
P11 X4E refersto the Intel 82371EB PCI ISA IDE Xcelerator.
POS Terminal refers to point-of-sale terminal.
Design Features areitems that allow the designer to fully use the capabilities of the embedded
Pentium® processor with MMX™ technology and the Intel® 440TX AGPset, and the Pentium® I
processor with the Intel® 430TX PClset.

Design Notes are items that should be considered but may not apply to your design.

1.2 Related Documents

Table 1. Related Intel Documents

Document Order Number

Embedded Pentium® Processor Family Developer's Manual 273204
Embedded Pentium® Processor with MMX™ Technology datasheet 273214
Intel® 430TX PClset: 82439TX System Controller (MTXC) datasheet 290559
Intef® 430TX PClset Design Guide 290613
Intel® 82371EB PClI-to-ISA/IDE Xcelerator (PlIX4E) Specification Update 290635
Intef® 82371AB PClI-to-ISA/IDE Xcelerator (Pl1X4) datasheet 290562
Embedded Pentium® Processor with MMX™ Technology Flexible Motherboard 273206
Design Guidelines
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Table 2.

2.0

2.1

2.2

Related Specifications and Technical Papers

intel.

Document

URL

PCI Local Bus Specification, Revision 2.1

http://lwww.pcisig.com/specs.html

Designing with Flash Memory in Windows CE Applications

http://developer.intel.com/design/flash/isf/wince/
wincel.htm

Understanding Modularity in Microsoft Windows CE

http://lwww.microsoft.com/windowsce/embedded/
techpapers/wce20/modularity.asp

Introducing the Windows CE Embedded Toolkit

http://Iwww.microsoft.com/windowsce/embedded/
techpapers/wce20/intro_etk.asp

CHIPS 69000 HiQVideo Accelerator with Integrated

http://www.chips.com/design/graphics/

Memory datasheet mobilegraphics/datashts/ds_69000.htm

Application Notes for the HiQVideo Family http:/Avww.chips.com/design/graphics/

mobilegraphics/applnots/

Embedded Applications Overview

Influence of PC Technology

Embedded systems come in avariety of forms and include POS terminals, industrial equipment,
and telecommunication egquipment.

High performance embedded processors are becoming increasingly popular in embedded
applications, and PC technology is quickly filling the performance needs. Using desktop
processors in the embedded space with standard operating systems allows embedded designersto
get to market quickly. This discussion will address the use of embedded processors in POS
terminals.

POS terminals, widely used in supermarkets, department stores, restaurants, convenience stores,
and banks are PC-like platforms with peripherals added to address various needs. The main
function of a POS is to process transactions including receipt generation, scanning, weighing, and
inventory management. A POS can be a stand-alone system or used in conjunction with back-
office systems for inventory management, training, and advertising. POS terminal users may need
to look up products, re-index merchandise by product code, description or stock number, or track
layaway and backorders. When discounts are offered, the POS terminal can support multiple price
levels.

Embedded Pentium Processors

The embedded Pentium processor is inherited from the desktop PC, along with selected chipsets,
and have been made availabl e to the embedded systems designer. Intel offers the Pentium
processor at 100, 133 and 166 MHz, the Pentium® processor with MMX ™ technology at 166, 200
and 233 MHz, and the low-power embedded Pentium processor with MM X technology at 166 and
266 MHz.

Applications using the embedded Pentium processor family provide scalability to designs and offer
awide performance range and an easily aterable platform.
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2.3 Operating Systems for POS Applications

In POS applications using the embedded Pentium processor, frequently used operating systems
include DOS, QNX, Linux, BeOS, VxWorks, pSOS, Windows 3.1, Windows NT, Windows 95 and
Windows 98. Windows 95 and Windows NT meet the increasing performance needs of many
embedded applications. Windows NT, Windows 95, and Windows 98 have the advantage of having
alarge base of applications readily available, and features such as Desktop Management Interface
(DMI), and support for interactivity.

Another operating system solution that is gaining momentum in POS applicationsis Windows CE,
which can be used in smaller applications that require a ROM-able operating system.

3.0 Point-of-Sale Terminal

Figure 1. Stand-alone POS Terminal

A6263-01

3.1 Proprietary Operating System Versus Off-the-Shelf

A typical POS implementation can include a high performance back end system and a front end
system with less functionality. In atraditional POS implementation, a company may have to
develop and train people on two or more systems. At the machine level, or front end, where
functionality is limited, applications may be developed based on proprietary operating systems. At
the back end or supervisory level, applications are devel oped on open systems based on Windows
95 and Windows NT operating systems. Because these levels are built on different platforms the
systems may not talk to each other, look the same, or share databases, graphics and other
application files.

Alternatively, a POS implementation can have an embedded Pentium processor with MM X
technology, or a Pentium |1 processor-based back end system with Windows NT as the operating
system. Thiswill enable POS system designersto add functions such as inventory management and
disaster recovery. A front end POS terminal with an embedded Pentium processor, a Pentium
processor with MM X technology, or a Pentium 11 processor platform running Windows 95,
Windows 98, Windows NT, or Windows CE operating system can communicate with the back end

Application Note 9
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or supervisory level systems. This system allows the sharing of databases, graphics and
applications. Refer to Figure 2. By using an off-the-shelf operating system, the added benefits are
shorter design cycles and quick time-to-market.

Figure 2. Back End and Front End System
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POS Implementation

POS terminals are PC-like platforms adapted for retail and service environments like fast food
restaurants. They may include liquid-crystal display (L CD) touch screens, which are especially
important at fast food restaurants where numerous items have to be immediately selected.

Also, unlike a desktop system, a POS terminal can have an expanded number of serial and
Universal Serial Bus (USB) ports. These additional serial ports are usually needed for peripherals
such as bar code scanners, credit card readers, magnetic stripe readers, and pin pads.

USB keyboards, mice, and receipt printers can be used as hot plug-and-play peripherals. Some of
the other peripherals common in POS terminal s include cash drawers, digital scales, and pole

displays.

In most cases, POS terminals must be available at all times. For this reason, hardware monitoring
and the capability for fault recovery are crucial. Since a POS terminal is usually aways on, the
processor’s power management features should be used. Thiswill enable the terminal to be placed
in alow-power mode when it is not being used.

This sample design tested peripherals and Windows CE drivers to provide support for: Infrared

(IrDA), flash memory, PCMCIA cards, AC '97-compliant audio codec, modem, LCD touch screen,
and network interface cards. This sample design also discusses the components used for a
PCMCIA card, touch screen controller, LCD/touch screen, additional serial ports, infrared, and
AC '97 audio codec.

Application Note



u
Int9| o Embedded Pentium® Processor-Based POS Terminal Sample Design

3.3 Windows CE

All software for Windows CE is based on the Win32* application programming interface (API).
Developers can write programs for Windows CE using familiar tools such as Visua C/C++*, or
Visual Basic*. Windows CE helps in moving some embedded applications away from proprietary
systems so products have a shorter development cycle, fewer costs and less user training. Since
Windows CE is ROM-able, a hard disk drive may not be necessary.

Because Windows CE, Windows 95 and Windows NT are based on the same Microsoft
technologies, the same devel opment tools and utilities can be used on both systems allowing faster
development and a similar look and feel.

For an application with reduced functionality, Windows CE can be used as the core OS since it
requires a small footprint. A Windows CE-based device with the kernel, the file system, and the
registry can fit into 512 Kbytes ROM, making it a candidate for some embedded systems.

Windows CE must be configured to meet the specific needs of the application. However, it is
uniquein that functionality must be added to it in the form of installable device drivers. Windows
CE has numerous components allowing for different configurations. A small footprint is the key
difference between Windows CE and Windows NT applications, something the devel oper must
keep in mind.

4.0 Embedded Pentium Processors

The Pentium processor family uses bus fractioning so that the designer must take into account a 66-
MHz bus while the processor clocksinternally at 100, 133, 166, 200, 233, and 266 MHz. This
technique allows the Pentium processor family of devicesto have very good processing power
internal I%While till being relatively easy to design into an application. Refer to the Embedded
Pentium™ Processor Family Developer’s Manual (order number 273204).

There are two pipeline integer units (U and V) contained in the Pentium processor that givesit the
ability to execute two instructions per clock cycle. The U pipeline can execute floating point and
integer instructions while the V pipeline executes simple integer instructions and FXCH floating
point instructions. Level one (L1) cache structure is separated into code and data, unlike the
Intel486™ processor which has a unified (code + data) cache structure. The separate cache are

8 Kbytes each with two-way set associativity on the classic Pentium processors, and 16 Kbytes
each with four-way set associativity on the Pentium with MM X technol ogy-enhanced processors.
The MESI protocol is also used. Implementing the Pentium processor is binary-compatible all the
way back to the Intel 186 processor. Code written for the Intel386™ and Intel486 processors will
execute on the Intel Pentium processors without modification. All the processors in the Pentium
family are 32 bitsinternally and have 64 bit external data bus widths. The separate data and
instruction caches on the Pentium processors also have separate Trandation Look-aside Buffers
(TLB) to trandate linear addresses into physical addresses. The cache tag scheme employstriple
porting to allow two data transfers and an inquiry cycle in only one clock. By default the code
cache iswrite protected for safety. Again a multiporting scheme is employed on the code cache to
support snooping.

Another performance enhancement is the implementation of branch prediction. To support this, it
was necessary to design two prefetch buffers, the first buffer prefetches code linearly while the
second buffer prefetches code according to requests from the branch target buffer (BTB). This
technique makes sure that in almost al circumstances the code is prefetched and available before it
is needed by the processor execution unit.
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The external databusis 64 bits wide. Thisis necessary to maximize the data transfer rate. Both
burst read and burst write back are supported by the Pentium processor. Bus cycle pipelining

allows two separate bus cycles to run concurrently. Memory management unit (MMU) alows
4 Kbytes to 4 Mbyte page sizes.

Figure 2 isablock d|agram of the Pentium processor with MMX technology. Refer to the
Embedded Pentium® Processor with MMX" Technol ogy datasheet (order number 273214).
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Figure 3. Pentium Processor with MMX Technology Block Diagram
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The code cache, BTB and prefetch buffers are used to get the instructions into the Pentium
processor execution units. Fetching can occur from either the code cache, or in the event of acache
miss, the instruction can be fetched directly from the external system DRAM. Referring to the
block diagram in Figure 3, the decode unit decodes prefetched instructions for execution. The
control ROM stores the code for the Pentium architecture in micro-code, this micro-code controls
the sequence of operations in support of the Pentium architecture. Since the Pentium processor is
based on CMOS technology, as the clock is slowed or stopped, the processor dissipates less and
less power until at clock stop power dissipation is almost zero and comprises leakage currents

through the silicon substrate. This clock stop capability makes the Pentium processor family ideal
for energy efficient embedded applications.

With the many Pentium processors offered it should be arelatively easy task to choose a processor
and chipset combination. With the fact that the chipsets support PCI v2.1, ISA, and IDE interfaces
it isasafe bet that most if not all applicationswill be supported with this combination. The fact that
the chipsets are 3.3 V . with low-power dissipation in their own right makes integration into an
application much more straightforward.
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4.1

14

The Pentium processor and Pentium 11 processor families give the applications designer a plethora
of performance and power choices. Whether the application utilizesa 100 MHz or a 233 MHz
based processor, the fact that the processor is fabricated on small geometry CMOS technology
gives the application designer arelatively low-power, very high performance processor in a small
form factor package.

The Pentium processors also contain an Advanced Programmable Interrupt Controller or APIC.
This supports I/O, is 8259A compatible and provides inter-processor interrupt support in multi-
processor based systems.

Pentium Processor with MMX Technology

MMX technology is an outstanding addition to the capabilities of the Pentium processor family.
Pentium processors with MM X technol ogy are pin compatible with the classic versions of this
processor. With the addition of voltage reduction technology the additional processing capabilities
brought to bear with MM X technology result in thermal specifications that are within the Pentium
processor Classic guidelines. The MM X enhanced processors utilizes anew Single Instruction
Multiple Data or SIMD capability specifically targeted for motion video decode and
communications applications. Fifty-seven new opcodes have been added to the base code set in
support of MM X technology. Compatibility with the Pentium processor is assured by careful
architectural design with a performance increase and no apparent penalty in power dissipation. The
BTB has aso been improved on the MM X enhanced processors to increase accuracy in operation.
With the addition of four prefetch buffers on the MM X enhanced processors we can now
simultaneously hold four separate code streams. In the MM X family of processors we also added
another stage to the pipeline with other enhancementsto further boost performance. For an in depth
look at the Pentium processor with MM X technology see the Embedded Pentium Processor Family
Developers Manual (order number 273204).
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5.0 POS Terminal Design Overview

Figure 4 isthe block diagram for the POS terminal design.

Figure 4. POS Terminal Baseboard Block Diagram
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5.1 Core Components

As shown in Figure 4, the core components of this reference design are:

Application Note

Intel embedded processor assembly

82371AB PCI-TO-ISA/IDE Xcelerator (PI1X4)

— |IDE connector

— Universal Serial Bus host controller

Cache

Chips and Technologies 69000 HiQVideo* Accelerator with Integrated Memory

AC '97 Audio Solution
— Ensonig AudioPCI* ES1371
— AD1819 SoundPort* Codec
SMSC FDC37B78x Ultral/O

15



u
Embedded Pentium® Processor-Based POS Terminal Sample Design Int9| o

* SMSC FDC37C669* Super 1/0 for additional serial ports
¢ TriTech Microel ectronics TR88L803* Touch Screen Controller
¢ Texas Instruments PCI1221* PC Card (PCMCIA) Controller

Figure 5. Processor Assembly Block Diagram

Voltage
ITP Regulator
L2
Cache
Low-power Front Side Bus I
Embedded Pentium® Processor Tag
at 266 MHz Py RAM
l 66 MHz
On Baseboard
82439TX
Clock Generator/ System Controller
Buffer
A6233-01
5.2 Processor Assembly Components
¢ L ow-power embedded Pentium processor at 266 MHz
* 82439TX System Controller
* Second Level (L2) Cache
* Clock Generator/Buffer
* In-Target Probe (ITP)
* Voltage Regulator
6.0 Functional Description of Hardware

For more information about the POS terminal design, please refer to the schematics located in
Appendix A.
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6.1

Note:

6.1.1

6.1.2

6.1.3

6.1.4

Embedded Pentium® Processor-Based POS Terminal Sample Design

Processor Assembly

The processor assembly is designed to aid in the design of the processor, the 82439TX system
controller, and the level two cache interface. Integrating these three components resolves many of
the high-speed design issues. This allows the POS vendor to focus on the added functions of the
peripheral components described in this document.

Although many design issues are resolved by the processor assembly, line lengths for PCI system
and the memory bus must also be taken into consideration.

Processor

This reference design supports the Pentium processor with MM X technology at 266 MHz. This
processor is available in aplastic ball grid array (PBGA) package and, if power consumption is a
concern, can be operated at 166 MHz to save power and solve thermal issues that sometimes arise
with certain designs.

This design provides scalability to a Pentium Il processor module through an interposer card. For
more information on using the Pentium Il processor, refer to Intel’'s Developer Site at:
http://devel oper.intel .com.

In-Target Probe (ITP)

The processor assembly comes populated with an ITP, also called a Pentium debug port. This is a
20-pin interface that communicates directly to the processor, allowing access to the processor’s
registers and signals. Using this debug utility will allow easier debugging of low-level code like
BIOS and driver development.

The connectors for the ITP are provided by AMP Incorporated (part number 104068-1). Debuggers
can be purchased through a variety of vendors. For information on implementing ITP in another
design, refer to thEmbedded Pentium® Processor Family Developer’s Manual (order number

273204).

Voltage Regulator

The processor assembly comes equipped with a Linear Technologies voltage regulator (part
number LTC 1438C6-ADJ).

Intel 430TX PClset

The Inte 430TX PClset (430TX) consists of the 82439TX System Controller (MTXC) and the
82371AB PCI |SA IDE Xcelerator (PI1X4). The 430TX supports both mobile and desktop
architectures. The 430TX forms a Host-to-PCI bridge and provides second level cache control and
afull function 64-bit data path to main memory.

6.1.4.1 82439TX System Controller (MTXC)

The MTXC integrates the L2 cache and main memory DRAM control functions and provides bus
control to transfers between the CPU, L2 cache, main memory, and the PCI Bus. The L2 cache
controller supports awrite back cache policy for L2 cache sizes of 256 Kbytes and 512 Kbytes.
Cacheless designs are also supported. The L2 cache memory can be implemented with pipelined
burst SRAMs or DRAM. An external Tag RAM is used for the address tag and an internal TAG
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Note:

RAM for the cache line status bits. For the MTXC DRAM controller, six rows are supported for up
to 256 Mbytes of main memory. The MTXC is highly integrated by including the Data Path into
the same BGA chip. Using the snoop ahead feature, the MTXC allows PCl masters to achieve full
PCI bandwidth. For increased system performance, the MTXC integrates posted write and read
prefetch buffers. The 430TX integrates many Power Management features that enable the system
to save power when the system resources become idle.

Design Note

When using Pentium® |1 processor Mobile Module: EMC-2 at 266 MHz with an Intel 440BX
AGPset through an interposer card, the MAB#9 signal must be pulled high to 3.3 V through a 10
KQ resistor. Thisisto disable the advance graphics port (AGP) on the 440BX Chipset.

The MAB#12 signal isjumpered on the board to allow 66-MHz and 100-MHz bus speed for the
440BX Chipset.

The Intel 440TX PClset does not support AGP.

6.1.4.2 Intel 82371AB PCI ISA IDE Xcelerator (Pl1X4)

18

The 82371AB PCI ISA IDE Xcelerator (Pl1X4) isamulti-function PCI device implementing a
PCI-to-I SA bridge function, a PCI IDE function, a Universal Serial Bus host/hub function, and an
Enhanced Power Management function.

This device is compatible with both the Intel 440BX and 430TX chipsets, providing an easy
processor upgrade path. The Pl1X4 aso allows complete Plug and Play compatibility. It supports
two IDE connectors (Ultra DMA/33) to be used with up to four IDE devicesin bus master mode.

AsaPCl-to-1SA bridge, PI1X4 integrates many common |/O functions found in 1SA-based PC
systems-two 82C37 DMA Controllers, two 82C59 Interrupt Controllers, an 82C54 Timer/Counter,
and a Real Time Clock. In addition to compatible transfers, each DMA channel supports Type F
transfers. Pl1X4 also contains full support for both PC/PCI and Distributed DMA protocols
implementing PCl-based DMA. The Interrupt Controller has edge- or level-sensitive
programmable inputs and fully supports the use of an external 1/0O Advanced Programmable
Interrupt Controller (APIC) and Serial Interrupts. Chip select decoding is provided for BIOS, Real
Time Clock, Keyboard Controller, second external microcontroller, aswell as two Programmable
Chip Selects. Pl1X4 provides full plug-and-play compatibility. PlIX4 can be configured as a
Subtractive Decode bridge or as a Positive Decode bridge. This allows the use of a subtractive
decode PCI-to-PCI bridge such asthe Intel 380FB PClset which implements a PCI/ISA docking
station environment.

PI1X4 supports Enhanced Power Management, including full Clock Control, Device Management
for up to 14 devices, and Suspend and Resume logic with Power On Suspend, Suspend to RAM or
Suspend to Disk. It fully supports Operating System Directed Power Management via the
Advanced Configuration and Power Interface (ACPI) specification. Pl1X4 integrates both a System
Management Bus (SMBus) Host and Slave interface for serial communication with other devices.
Refer to the 82371AB PCI-TO-I1SA/IDE Xcelerator (Pl1X4) datasheet (order number 290562) for
further information.
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Design Note

The Intel 82371AB isthe PCI south bridge. It connects to the processor assembly viathe PCI bus.
The Intel 82371AB contains the PCI and I SA interrupt controller, along with various | SA legacy
functions such asaDMA controller, abus master IDE Interface, and | SA businterface, an ISA bus
clock control, a XD bus control, a USB interface and a BIOS ROM interface.

* PCI: Refer to the PCI section for more information on PCI signals on the board. The PIIX4 is
PCI device #7 (IDSEL connected to pin AD18 through a 220 Q resistor per PCI Specification,
v2.1).

* |SA: Refer to the ISA section for more information on I SA signals on the board. The Pl1X4's
interrupt control unit provides interrupt handling to al 1SA devices on the board including
SMSC FDC37B78x Ultral/O (floppy disk, serial ports, parallel port control), and SMSC
37C669 Super 1/0 (2 seria ports).

6.1.4.3 IDE / Floppy

The PI1X4 supports two | DE connectors for up to four IDE devices providing an interface for IDE

hard disks and CDROMs. Up to four IDE devices can be supported in bus master mode. The PI1X4
contains support for “Ultra DMA/33” synchronous DMA compatible devices. This design uses one
IDE connector with support for up to two devices.

6.1.4.4 USB Host Controller

The PIIX4 contains a Universal Serial Bus (USB) Host Controller that is Universal Host Controller
Interface (UHCI) compatible. The Host Controller's root hub has two programmable USB ports.

* X-BusSignas
XOE# and XDIR# are connected as control signalsto the X-Bus transceiver, with XOE#
connected to G# and XDIR# connected to DIR of the transceiver.The internal RTC of the
PI1X4 isused, therefore RTCALE and RTCCS# become genera purpose outputs (GPO25 and
GPO24 respectively) by programming the General Configuration Register (GENCFG) in
Function 0, Offset BOh—B3h.

* Power Management Signals
SUSA# of the PI1X4 is connected to the PWR_DWN# signal of the clock generator. SUSA# is
asserted during power management suspend states, POS, STR, and STD suspend states.
PWR_DWN# is an active low control input to the clock generator to power down the device.
CPU_STP# and PCI_STP# of the PI1X4 are asserted low to disable the processor and PCI
clock outputs respectively. They are connected to CPU_STOP# and PCI_STOP# of the clock
generator.
SUSCH# of the PII X4 isfirst inverted and then connected directly to PS_ON# of the ATX
power supply. Therefore when SUSCH# is asserted, during STD suspend state, all power rails
including 3.3V,5V, 5V, 12V, and 712 V power rails, are turned off. Thisis used for the
remote-off function. The inverter described above must be connected to a Standby Power rail.
ZZ is connected to the ZZ pin on the L2 cache on the processor assembly for low-power mode.
RSMRST# connhection requires aminimum time delay of one millisecond from the rising edge
of the standby power supply voltage. A simple RC circuit is used to provide this time delay
(t=RC, inthedesign thisis~2.7 KQ * 10 uF ~ 2.7 ms) and a Schmitt trigger circuit is used to
drive the signal on the board.

* USB Interface
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The following are general layout guidelines for the USB interface:

— Any unused USB ports should be terminated with 15 Kbyte pull-down resistors on both

P+/P- data lines

— 27 Q series resistors should be placed as close as possible to the PIIX4 (<1 inch). These

series resistors are for source termination of the reflected signal.

47 pF caps must be placed as close to the PIIX4 as possible and on the P1I1X4 side of the
series resistors on the USB data lines (PO+, P1+). These caps are there for signal quality
(rise/fall time) and to help minimize electromagnetic interference (EMI).

15 KQ +5% pull-down resistors should be placed on the USB side of the series resistors
on the USB data lines (PO+ and P1+), and are REQUIRED for signal termination by USB
specification. The length of stub should be as short as possible.

The trace impedance for the PO+, P1+ signals should Be(#breferenced ground) for
each USB signal P+ or P-. The impedance iQ 3tween the differential signal pairs P+
and P- to match the 90 USB twisted pair cable impedance. Note the twisted pair
characteristic impedance of 9Dis the series impedance of both wires, resulting in an
individual wire presenting a 48 impedance. The trace impedance can be controlled by
carefully selecting the trace width, trace distance from power or ground planes, and
physical proximity of nearby traces.

USB data lines must be routed as ‘critical signals' (i.e., hand routing preferred). The P+/P-
signal pair must be routed together and not parallel with other signal traces to minimize
crosstalk. Doubling the space from the P+/P= signal pair to adjacent signal traces will help
to prevent crosstalk. Do not worry about crosstalk between the two P+/P- signal traces.
The P+/P- signal traces must also be the same length. This will minimize the effect of
common mode current on EMI. (Common mode current is caused by differential signals
whose currents are not perfectly matched.)

The following are general layout guidelines for the USB power and ground lines:
— Ferrite beads are placed on each power and ground line to minimize EMI. They should be

placed as close as possible to the USB connector.

— V\oltage divider circuits are used to drive the status of the SUB power line to the OC[1:0]#

inputs. OCJ[1:0]# signals are 3.3 V inputs and have a leakage current of maximu# + 1

— Fuses are used on each power line for overcurrent protection.
Refer to thdntel® 430TX PClset Design Guidier sample layout topologies.

IDE Interface

Two standard I DE interfaces are provided by the Pl1X4. One IDE interface (primary) is
included in this design. The primary IDE controller is connected as described in the TX
Chipset design Guide. The secondary IDE controller is not used on the board. Hence all inputs
to the secondary IDE controller are pulled to the inactive state with a10 KQ resistor. All
outputs and bidirectional pins are |eft floating.

A Hard Drive Active LED circuit is connected to the HD_ACT# signal of the primary IDE
connector. If the secondary IDE controller isto be used, an OR-gate between the HD_ACT1#
and the HD_ACT2# should be used to drive the LED circuit.

Proper operation of the IDE circuit depends on the total length of the IDE bus. Thetotal signal
length of the IDE driversto the end of the IDE cables should not exceed 18". Therefore, the
PI1X4 should be located as close as possible to the IDE connectorsto allow the IDE cableto be
as long as possible. When the distance between the Pl1X4 and the ATA connectors exceeds
four inches the series termination resistors should be placed within one inch of the PI1X4.
Designs that place the Pl1X4 within four inches of the ATA connectors can place the series
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resistors anywhere along the trace. The capacitance of each pin of the IDE connector on the
host should be below 25 pF when the cables are disconnected from the host.

* Clocks
Refer to the Intel® 430TX PClset Design Guider layout topologies.

* General Purpose Input and Output Pins

15 general purposeinputsand 15 general purpose outputs are provided on the board. A table of
the pins and sharing information is below:

General Purpose Input and Output Pins

GPO Pin Muxed With GPI Pin Muxed With
GPOO 1 None GPI1 2 None
GPO8 3 None GPI2 4 REQA#
GPO9 5 GNTA# GPI3 6 REQB#
GPO10 7 GNTB# GPl4 8 REQC#
GPO11 9 GNTC# GPI5 10 APICREQ#
GPO12 11 APICACK# GPI7 12 None
GPO15 13 APICCS# GPI13 14 None
GPO21 15 SUS_STAT2# GPI14 16 None
GPO24 17 RTCCS# GPI15 18 None
GPO25 19 RTCALE GPI16 20 None
GPO26 21 KBCCS# GPI17 22 None
GPO27 23 None GPI18 24 None
GPO28 25 None GPI19 26 None
GPO29 27 IRQIOUT# GPI20 28 None
GPO30 29 None GPI21 30 None

NOTE:

1. All GPIO pins in the sample design are always available. Pins that are multiplexed with other signals are
not used for their alternate function and are therefore always available for GPIO.

Cache

Thelevel two (L2) cache concept developed from the need to have data and instructions available
to the processor locally. With the Intel 386 processor running at 25 MHz, there is enough time to
allow for a code fetch and data to arrive from system DRAM for the processor to use before a stall
occurs. With the advent of faster processors, the need for L2 cache has become even greater. Now
the processor is fast enough that without cache, the processor core can stall while waiting for code
and datato arrive from the system DRAM. While the processor is stalled waiting for instructions, it
cannot perform other tasks.

Intel’s dual 8-Kbyte (non-MM X-enhanced) with 2-way set associativity or dual 16-Kbyte (MMX-
enhanced) with 4-way set associativity level one (L1) caches on the Pentium processor(s), with the
addition of a512-Kbyte L2 cache system, greatly lessens bus utilization and increases the overall
throughput of the system. The baseboard has been designed with 512 Kbyte of fast static RAM
cache available. The devices are (part number: KM 732V 696T-13 manufactured by Samsung
Electronic Company) supplied in a 100-pin Thin Quad Flatpack-leaded (TQFP) surface package
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mount. The devices are Synchronous Pipelined Burst SRAM architecture. Thel/Ois2.5V while
Vcis3.3VDC. Thecycletimeis 7.8 nsand thearray is64 K x 32 K. Thisarchitecture allows easy
interface to the 440TX chipset without the need for level shifters.

Video

The Chips and Technologies 69000 HiQVideo Accelerator with integrated memory is used in this
design. The 69000 solution integrates 2 Mbyte SDRAM for usein frame buffering. This memory
supports up to an 83 MHz clock, allowing a high memory bandwidth.

This part supports a variety of outputs, including monochrome, color Single Panel, Single-Drive
(SS), Dual-Panel, Dual-Drive (DD), and standard / high resolution, passive STN and active matrix
TFT/MIM LCD, aswell as EL panels and can be customized.

Chips and Technologies 69000 HiQVideo Accelerator with Integrated
Memory

The CHIPS 69000 is a portable graphics accelerator that integrates high performance memory
technology for the graphics frame buffer. Based on the HiQVideo graphics accel erator core, the
69000 combines aflat panel controller capabilities with low-power, high performance integrated
memory.

High Performance Integrated Memory

The 69000 incorporates 2Mbyte of proprietary integrated SDRAM for the graphics/video frame
buffer. The integrated SDRAM memory can support up to 83 MHz operation, increasing the
available memory bandwidth for the graphics subsystem.

HiQColor Technology

The 69000 integrates Chips and Technol ogies HiQColor technology based on the CHIPS
proprietary Temporal Modulated Energy Distribution (TMED) agorithm, HiQColor technology is
aprocess that allows the display of 16.7 million true colors of STN panels without using Frame
Rate Control (FRC) or dithering. TMED al so reduces the need for the panel tuning associated with
current FRC-based algorithms. The TMED algorithm eliminates all of the flaws (such as shimmer,
Mach banding, and other mation artifacts) normally associated with dithering and FRC.

Versatile Panel Support

The HiQVideo family supports awide variety of monochrome and color single-panel, single-drive
(SS) and dual-panel, dual drive (DD), standard and high-resolution, passive STN, and active matrix
TFT/MIM LCD, and EL panels. With HiQColor technology, up to 256 gray scales are supported on
passive STN LCDs. Up to 16.7 million different colors can be displayed on passive STN LCDs and
on 24-bit active matrix LCDs.

The 69000 offers avariety of programmable features to optimize display quality. Vertical centering
and stretching are provided for handling modes with |ess than 480 lines on 480-line panels.
Horizontal and vertical stretching capabilities are also available for both text and graphics modes
for optimal display of VGA text and graphics modes on 800x600, 1024x768 and 1280x1024
panels.
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6.2.5 Television NTSC/PAL Flicker Free Output

The 69000 uses a flicker reduction process which makes text of al fonts and sizes readable by
reducing the flicker and jumping lines on the display. The 69000 uses aline buffer and digital
filtersto average adjacent vertical lines for odd/even display. The chip a so uses both horizontal
and vertical interpolation to make both graphics and text appear smooth on a standard television.
This process reduces the effect of flicker on NTSC displays.

6.2.5.1 Design Note

The Chips and Technologies 69000 HiQVideo Accelerator provides VGA and LCD output on the
board. Using the Analog Devices AD725 RGB to NTSC/Pal Encoder, the board also provides TV-
out capability.

The 69000 is PCI device number 2 (IDSEL connected to AD13 through a 220 Q resistor) and uses
PCI interrupt INTA#.

On the board a RGB monitor is always populated. Thereforewhen a TV Encoder likethe AD725is
added, the RGB signals must be buffered. This is accomplished by a AD8073 video amplifier with
high input impedances on each color signal. They are configured for a gain of two, which is
normalized by the divide by two termination scheme used for the RGB monitor. However, sincethe
RGB signals shift to ground during horizontal sync period, the AD8073 require

5V supply.

The board provides an interface to LCD screens with up to 36-bit color. 8-bit monochrome to 24-
bit color LCD panels are supported by Panel Connector 1. 36-bit LCD panels are supported using
both Panel Connector 1 and Panel Connector 2.

All Panel interface signals from the graphics controller are 3.3 V. Level-shifting buffers should be
added between the outputs from the graphics controller and the inputs of a5.0 V flat pandl if the
69000's VOL and VOH do not meet the requirements for the panel’s VIL and VIH. The signals
involved include pins PO-P35, SHFCLK, LP, FLM and M. The included schematics do NOT
include these level shifters. The design assumes 3.3 V panels.

To ensure full compatibility with older CRT displays, 3.3V to 5.0 V level-shifting buffers are
added between the 69000's HSY NC and V SY NC outputs and the display’s HSYNC and VSYNC
inputs.

Power and ground signalsto the 69000 are as specified in the CHIPS 69000 HiQVideo Accelerator

with Integrated Memory datasheet. Refer to Table 2 for the URL. Table 4 lists all power and ground
reguirements, and their implementation on the board.
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Table 4. Power and Ground Requirements

In

Pin Name Description Requirement Implementation
DACVCC should be isolated
DACVCC Analog power for the from all other VCCs and :ﬁ?(l)iteﬁ I;?ﬂ:eaggg:gv\jiﬁcs
internal RAMDAC should not be greater than filterir? cans
CORVCC gcap
DACGND should be
Analog ground for the common with digital ground )
DACGND internal RAMDAC but must be tightly coupled Tied to analog GND
to DACVCC
Analog power for the MCKVCC must be at the
MCKVCC internal memory clock same voltage level as g::gslehdr\t%Mngtl\fvgl\ll(D
synthesizer (MCLK) CORVCC 9
Analog ground for the MCKVCC/MCKGND pair ) .
MCKGND internal memory clock must be INDIVIDUALLY ;Zfr?téobgggal GND through
synthesizer (MCLK) decoupled
Analog power pins for the DCKVCC must be at the
DCKVCC internal dot clock same voltage level as &?gglidé%aggv%'r\lkl)
synthesizer (DCLK) CORVCC 9
Analog ground pins for the DCKVCC/DCKGND pair ) .
DCKGND internal dot clock must be INDIVIDUALLY | 11eq 10 digital GND through
synthesizer (DCLK) decoupled
GND Digital ground Tied to digital GND
Digital power for the
CORVCC graphics controller internal
logic (a.k.a. the “core” VCC)
Tied to 3.3 V plane with
MEMGND Embedded memory ground filtering caps
RGND Internal reference GND Should be tied to GND Tied to digital GND
IOVCC 110 power 'I_'Ied_ to 3.3 V plane with
filtering caps
MEMVCC Power for embedded 'I_'|ed_to 3.3V plane with
memory filtering caps

Proper layout of the 69000 is important to getting optimal performance.

The power plane that is attached to the core power supply should be as wide as practical for high
current carrying capacity, and low inductance.

Decoupling capacitors should ideally be placed as close as possible to the 69000. This means that
the best decoupling will occur if the capacitors are placed directly underneath the component. If a
single sided board is required and capacitors cannot be placed underneath the component then
decoupling is recommended at the corners of the 69000. Placing the capacitors at the corners
minimizes decoupling trace lengths from the BGA package, reducing EMI.

Avoid placing audio components near a switching power supply.
Digital signas should be isolated from analog circuitry as much as possible to keep digital and
anal og currents from crossing. Ground currents from digital signals are noisy and should be

isolated from the audio signals. Do not run dynamic digital signals such as clock, address or data
linesin or closeto the analog area.
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All analog circuitry should be placed as close to I/O connectors as possible and should be isolated

to assmall an area as possible. Analog components and circuitry should reside over a separate

ground and power plane with a gap between digital and analog planes made as wide as possible

(25-50 mils is the acceptable minimum, 100 mils is ideal). The two plane pairs should be separated
by a 2-3 mm gap. This means using at least a four layer board with ground and power planes
forming an internal high capacitive, sandwich. This creates an effective series resistance (ESR) and
effective series inductance (ESL) bypass capacitor.

Analog signals should reside over, or be referenced to, the analog ground plane as much as
possible. Vias should be kept to a minimum. All analog signal traces should be as wide as possible
for lower impedance.

Internal power and ground planes should be solid with no traces routed on them. The analog power
plane containing the voltage regulator should coincide with the analog ground plane as much as
possible. Analog ground shielding should be used on the external layers, especially near a low level
input (i.e., microphone).

The analog and digital planes should be connected at one point only throgteaidtor or a

ferrite bead. This maintains the proper reference potential for each ground plane. On the board this
should be placed as close as possible to the 69000. This allows analog and digital ground return
currents from the 69000 to flow through the analog and digital ground plane respectively.

There should not be any digital or analog traces crossing the gap between the analog and digital
planes.

IC leads should have pads and vias that go directly to the appropriate plane for power and ground.

A separate small digital partition should be used for the crystal oscillator. This partition serves to
keep noise from coupling onto the analog signals.

For information on how to interface to LCD Panels for the 65550, 65554, 65555 and 69000
HiQVideo accelorator series, refer to their respective application note¥aBlee€2for the URL.

A jumper on VEESAFE has been added to allow VEESAFE to be driven by a scaled version of
VDDSAFE (scaled by a 1 ® potentiometer) for newer panels that have a low voltage requirement
for VEESAFE. It is important that the potentiometer be fed from VDDSAFE rather than some
other voltage source so that the resulting VEESAFE will meet the same power sequencing
requirements as the panel. The sequencing of VEESAFE will be the same for VDDSAFE. The
current requirement for a low-voltage VEESAFE is intended to be 1 mA maximum.

* Analog Devices AD725 RGB to NTSC/PAL Encoder with Luma Trap Port

— The Analog Devices AD725 is a RGB to NTSC/PAL Encoder which may be populated on
the board to add TV OUT capability.

— RIN, BIN, and GIN are analog inputs that should be terminated I6¥ réSistors to
ground in close proximity to the IC.

— The AD725 is a mixed signal part. It has separate pins for analog and digital +5 V and
ground power supplies. Both the analog and digital ground pins should be tied to the
ground plane by a short, low inductance path. Each power pin should have a bypass
capacitor of 0.1uF and a larger tantalum capacitor of 0

— The outputs have a DC bias that must be AC-coupled for proper operation. This is done on
the board by placing a 220~ tantalum capacitor and Tbresistor in a series on each
output.
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— On the board, a RGB monitor is always populated. Therefore, when a TV encoder like the
AD725 is added, the RGB signals must be buffered. This is accomplished by an AD8073
video amplifier with high input impedances on each RGB signal. The signals are
configured for a gain of two, which is normalized by the divide by two termination
scheme used for the RGB monitor. However, since the RGB signals go to ground during
horizontal synchronization, the AD8073 require® & supply.

— A jumper is placed on pin 5 of the AD725. Placing a jumper on pins 1-2 enables the
AD725. A jumper on pins 2-3 disables the AD725.

— A jumper is also placed on pins 1 and 12. Placing a jumper on pins 1-2 enables NTSC,
placing a jumper on 2—3 enables PAL. It is important that the oscillator circuit, placed on
pin 3 of the AD725, also be changed when switching from NTSC to PAL (a 14.318180
MHz crystal is already placed for NTSC) the crystal must be changed from 14.318180
MHz to 17.734475 MHz for PAL.

— Proper layout of the AD725 circuitry is required for optimal performance.
— All passive components should be placed as close as possible to the AD725.

— A “fence” should be formed around the analog sigridddigital signals should be routed
under or above the analog power and ground planes.

— The filter circuits for the video output signals (CMPS, LUMA and CRMA) should be
placed as close as possible to the connector. Long lengths of closely-spaced parallel
analog signals should be avoided. Wherever analog signals run in parallel, separated by
less than 15 mils for longer than 250 mils, run a ground line between the video input
traces of approximately 12 mils in width.

— The three analog inputs (RIN, GIN, BIN) should be terminated by té5ground close
to the respective pins.

— Layout guidelines should be followed as in the HiQVideo 69000.

Audio

The audio solution on the board is AC '97 Component Specification 1.0 compliant. It features an
Ensonig AudioPCIl 97 ES1371 Digital Controller, and an Analog Devices AC '97 SoundPort
Codec AD1819 connected through the 5-wire AC '97 link.

The AC '97 audio architecture provides legacy support as well as a migration path to digital audio.
Sound Blaster emulation is provided, as well as MIDI data interface. The AD1819 provides an
analog front end for high performance audio, modem, and DSP applications.

AC 97 Audio

AC '97 defines a high quality two-chip audio architecture (AC '97 digital controller and AC '97
codec) advancing the migration to digital audio, while maintaining support for analog audio
sources and analog interconnect for backwards compatibility. The two-chip audio solution
comprising a digital audio controller, plus a high quality analog component that includes Digital-
to-Analog Converters (DAC), Analog-to-Digital Converters (ADC) mixer and 1/0. The
architecture supports a wide range of high quality audio solutions, from a 2-channel mix of digital
and analog audio, to multi-channel digital audio. The system is capable of achieving greater than
90 dB SNR performance.
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6.3.2 Ensoniq AudioPCIl 97 ES1371 Digital Controller

The Ensonig AudioPCI 97 ES1371 Digital Controller supports simultaneous stereo audio, and
host-based wave table music synthesis through the integration of an AC '97 2.0-compatible link
and a PCl interface, in addition to audio legacy compatibility. The controller includes digital AC-
link converters, WDM digital mixing acceleration, and variable sample rate conversion.

The PCl interface handles up to two digital audio streams, modem and handset streams. The digital
audio streams are sample-rate converted and mixed to a common rate before being transmitted over
the AC '97 2.2-compatible link to an AC '97 codec.

The sample rates are completely independent from the incoming and outgoing streams. The
controller includes a variable sample rate converter that allows instantaneous support for sample
rates ranging from 7 KHz to 48 KHz, with a resolution of 1 Hz.

SoundBlaster emulation is provided through the combination of hardware digital mixing, software
SoundBlaster trapping, and host generated wave table music synthesis.

The primary interface for communicating MIDI data to and from the host is the hardware MPU-
401 interface. The MPU-401 interface includes a built-in 64 byte FIFO for communication to the
host bus.

6.3.2.1 Design Note

The ES1371 Digital Controller is PCI device number 16 (IDSEL connector to AD27 through a
220Q resistor). It is also PCI bus master #2 (connected to PCI bus master Pins REQ2# and
GNT3#) and uses PCl interrupt INTB# on the board.

Note: The MIDI/JOYSTICK interface is not implemented on the board.

6.3.3 Analog Devices AC '97 AD1819 SoundPort Codec

The AD1819 SoundPort codec is designed to meet all requirements of the Audio Codec,
Component Specification, v1.03. The AD1819 supports multiple codec configurations (up to three
per AC link), a DSP serial mode, variable sample rates, modem sampl e rates and filtering, and
built-in Phat Stereo 3D enhancement.

The AD1819 is an analog front end for high performance audio, modem, or DSP applications.

The main architectural features of the AD1819 are the high quality analog mixer section, two
channels of sigma-delta ADC conversion, two channels of sigma-delta DAC conversion and Data
Direct Scrambling (D2s) rate generators. The AD1819's left channel ADC and DAC are
compatible for modem applications supporting irrational sample rates and modem filtering
reguirements.

6.3.3.1 Design Note

The AD1819 codec is connected to the ES1371 through the 5-wire AC '97 link. RESET# of the 5-
wire AC '97 link is connected to PClI RESET (RST#) on the board.

The board implements microphone, video, line, and CDROM inputs as well as line, mono and line

level outputs. The AD1819 provides interfaces for PC beep, phone input, and auxiliary inputs that
are not implemented on the board.
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Table 5.

Note:

Note:

There are various filter pins on the AD1819. These pins are listed bel ow with their implementation
on the board.

AD1819 Codec Filter Pins and Implementations

Pin Name TQFP | 1/O Description Board Implementation

Antialiasing Filter Capacitor - . .

AFILT1 29 (0] ADC Right Channel 270 pF ceramic capacitor-to-analog ground
Antialiasing Filter Capacitor - . .

AFILT2 30 (0] ADC Left Channel 270 pF ceramic capacitor-to-analog ground
AC-Coupling Filter Capacitor - TN

FILT_R 31 (@] ADC Right Channel 1 UF tantalum capacitor-to-analog ground
AC-Coupling Filter Capacitor - .

FILT_L 32 (0] ADC Left Channel 1 UF tantalum capacitor-to-analog ground

RX3D 33 (0] 3D I_Dhat Stereo Enhancement - 47 nF capacitor-to-analog ground
Resistor

CX3D 34 | 3d Phat Stereo Enhancement - | 100 nF capacitor connected to RX3D

Proper board layout of the AC 97 Audio components is important to getting optimal performance.
Avoid placing the audio components near a switching power supply.

To keep digital and analog signal currents from crossing, digital signals should be isolated from
analog circuitry as much as possible. Ground currents from digital signals are noisy and should be
isolated from the audio signals. Do not run dynamic digital signals such as clock, address or data
lines in or around the analog area.

All analog circuitry should be placed as close to I/0O connectors as possible and should be isolated
to as small an area as possible. Analog components and circuitry should reside over a separate
ground and power plane with a gap made as wide as possible (25-50 mil is decent and 100 mil is
ideal) between digital and analog planes. The two plane pairs should be separated by a 2-3 mm
gap. This means using at least a four-layer board with ground and power planes forming an internal
high capacitive sandwich. This gives an effective low ESR and ESL bypass capacitor.

Analog signals should reside over, or be referenced to, the analog ground plane as much as
possible. Vias should be kept to a minimum. All analog signal traces, especially VREFOUT and
analog power lines on the AD1819, should be as wide as possible for lower impedance
connections.

Internal power and ground planes should be solid with no traces routed on them. The analog power
plane containing the voltage regulator should coincide with the analog ground plane as much as
possible. Analog ground shielding should be used on the external layers, especially near the
microphone input.

The analog and digital planes should be connected at one point only, thro@hesiStor or a

ferrite bead. This maintains the proper reference potential for each ground plane. On the board, this
should be placed as close as possible to the AD1819 and its voltage regulator. This allows the
AD1819's analog and digital ground return currents to flow through the analog and digital ground
plane respectively.

There should not be any digital or analog traces crossing the gap between the analog and digital
planes.
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IC leads should have pads and vias that go directly to the appropriate plane for power and ground.
A separate small digital partition should be used for the crystal oscillator. This partition serves to
keep noise from coupling onto the analog signals.

SMSC FDC37B78x Ultra I/0O

The Standard Microsystems Corporation (SMSC) FDC37B78x Ultra /O provides keyboard,
mouse, and floppy disk port and control on the board. It also provides two serial ports: COM1is
shared with the touch screen interface, and COM?2 is shared with the infrared interface. The ultra l/
O resides on the | SA bus and provides twelve |RQ options with full 16-bit address decode.

The FDC37B78x Ultral/O provides support for the ISA Plug-and-Play Standard, v1.0a. Through
internal configuration registers, each of the FDC37B78x 'slogical device's I/0O address, DMA
channel and IRQ channel may be programmed. There are 480 I/O address|ocation options, 12 IRQ
options or serial IRQ options, and four DMA channel options for each logical device.

Floppy Disk Controller (FDC)

The FDC provides the interface between a host microprocessor and the floppy disk drives. The
FDC integrates the functions of the Formatter/Controller, Digital Data Separator, Write
Precompensation, and Data Rate Selection logic for an IBM PC XT/AT-compatible FDC. The true
CMOS 765B coreis 100% compatible with the IBM PC XT/AT in addition to providing data
overflow and underflow protection. The FDC is also compatible with the 82077AA using SMSC's
proprietary floppy disk controller core.

Serial Port Controller

The FDC37B78x incorporates two full function UARTSs. They are compatible to the NS16450, the
16450 ACE registers, and the NS16C550A. The UARTSs perform the necessary serial-to-parallel
conversion on received characters and the parallel-to-serial conversion on transmitted characters.
The data rates are programmable from 460.8 Kbaud to 50 baud. The character options are
programmable for 1 start; 1, 1.5 or 2 stop bits; even, odd, sticky or no parity; and prioritized
interrupts. Each UART contains a programmabl e baud rate generator that is capable of dividing the
input clock or crystal by any number in the range of 1 to 65535. The second UART supports IrDA
1.0, HP-SIR, ASK-IR, and Consumer IR infrared modes of operation.

Infrared Interface

Infrared support isincluded in the SMSC FDC37B78x Ultra |/O chip and includes Consumer IR
and IrDA, v1.0 support. Theinterface provides atwo-way wireless communications port. There are
severa IR implementations for the second UART in this chip (logical device 5), IrDA, Consumer
Remote Control, and Amplitude Shift Keyed IR. The IR transmission can use the standard UART2
TXD2 and RXD2 pins, or optional IRTX and IRRX pins.

Serial communication baud rates up to 115.2 Kbps are provided for through IrDA, v1.0. The
Amplitude Shift Keyed IR alows an asynchronous baud rate of up to 19.2 Kbaud.

6.4.3.1 Design Note

COM1 is shared with the touch screen. Three 3-pin jumpers are provided to switch from COM1 to

touch screen and vice versa. Placing a jumper on pins 1-2 on all three jumpers enables the touch

screen. Placing a jumper on pins 2—3 enables COM1.
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COM2 is shared with the Infrared interface. IRTX2 and IRRX2 of the ultral/O directly connect
TXD and RXD of the TEMIC TFDU4100 Infrared Transceiver respectively. The functionality of
this COM port must be switched in the BIOS. The board uses the FDC37B78x’s alternate IRTX 2
and IRRX2 pins, allowing BIOS to switch from COM?2 to the Infrared interface.

Parallel Port Controller
The parallel port controller is compatible with the IBM PC XT/AT. It supports the optional PS/2-

type bi-directional parallel port (SPP) mode, the Enhanced Parallel Port (EPP) mode, and the
Extended Capabilities Port (ECP) mode.

Keyboard and Mouse

The universal keyboard controller uses an 8042 microcontroller processor core.

6.4.5.1 Design Note for Ultra I/O

Table 6.

Note:

Each power pin must be individually decoupled with a 0.1 puF capacitor. Since the real time clock
on the ultra I/O is not used, VBAT must be tied to ground. If not grounded, this pin may float and
confuse the internal circuitry that istrying to detect whether power isvalid.

The ultral/O providesaBlOS interface. Thisis not implemented on the board, therefore ROM CS#
must be pulled high to disable the ROM buffers and avoid interference with the boot ROM.

The SY SOPT pinislatched on the falling edge of RESET_DRV or on V. Power On Reset to
determine the configuration register's base address. The SY SOPT pinis used to select the CONFIG
PORT’s 1/O address at power-up. Once powered up, the configuration power base address can be
changed through configuration registers. See Table 6 for SY SOPT settings.

SYSOPT Pin Settings

SYSOPT =1
Port Name (1Ko F?Lﬁls—t?opvgn_rgsistor) (10 K§Oz$él-§gttriizistor)
CONFIG PORT 0x03FO0h 0x0370h
INDEX PORT 0x03FO0h 0x0370h
DATA PORT INDEX PORT + 1 INDEX PORT + 1

If using TTL RS232 drivers, use a1l KQ pull-down resistor. If using CMOS RS232 drivers, use
10 KQ pull-down resistor. The board uses TTL drivers, therefore SY SOPT should be pulled down
with a 10 KQ pull-up resistor. Therefore, the CONFIG PORT and INDEX PORT for the
FDC37B78x islocated at 0x0370h after Reset.

The setting on SY SOPT must be different then SY SOPT on the SMSC FDC37C669 Super 1/0in
order for the two chipsto configure at different addresses. On the board, FDC37C669 SY SOFT is
pulled low with a 1-KQ resistor. Therefore the FDC37C669 islocated at 0x0370h in memory after
reset. The two options are given in Table 7.
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Table 7. SYSOPT Setting Options

Option FDC37B78x SYSOPT Pin FDC37C669 SYSOPT Pin
A SYSOPT =1 SYSOPT =0
(pulled HIGH with 10 KQ resistor) (pulled LOW with 1 KQ resistor)
B SYSOPT =0 SYSOPT =1
(pulled LOW with 1 KQ resistor) (pulled HIGH with 10 KQ resistor)
6.4.6 Additional Serial Ports with SMSC 37C669 Super 1/O

An additional Super 1/0, SMSC 37C669 is used on the board to add two extra serial ports COM3
and COM4. The parallel, IDE, and floppy interfaces are not used on this design. This configuration
was chosen over separate 16550's because of cost and board space considerations.

Note: Each power pin must be individually decoupled with 0.1 uF capacitors.

All inputs to unused devices (i.e., parallel, IDE and floppy) are pulled to their inactive state. The
value of the pull-up/pull-down resistor is chosen to keep the inputs within 0.5 V of the supply rails
in order to minimize current consumption. Each pin has 10 pA of current leakage.

The FDC37C669 provides 11 decoded address lines, AEN, plus one chip-select input. Since the
FDC37C669 can only decode the lower 11 address bits and AEN, an OR-gate is used to decode

addresses A11-A15. The output of the OR-gate is low when A11-A15 are low, therefore asserting
the FDC37C669 chip select. This chip select, AEN, and 11-bit address decode provides the full 16-
bit ISA decode necessary.

6.4.6.1 Design Note

At the trailing edge of a hardware reset, the SYSOPT input is latched to determine the
configuration base address. Refeffadle 8for SYSOPT settings.

Table 8. SYSOPT Settings

Port Name SYSOPT =0 SYSOPT =1
(1 KQ pull-down resistor) (10 KQ pull-up resistor)
INDEX Base I/0O Address 0x03F0 0x0370

Note: If you are using TTL RS232 drivers, use aQ Kull-down resistor. If using CMOS RS232 drivers,
use a 10 K pull-down resistor. The board uses TTL drivers, therefore SYSOPT should be pulled
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6.5

6.5.1
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downwith a1l KQ resistor or pulled up with a 10 KQ resistor. SY SOPT is pulled low on the board,
therefore the FD37C669 is located at 0xO3F0h in memory after Reset.

The setting on SY SOPT must be different then SY SOPT on the FDC37B78x Ultral/O in order for
the two chipsto configure at different addresses. The two options are listed in Table 9.

SYSOPT Setting Options

Option FDC37B78x SYSOPT Pin FDC37C669 SYSOPT Pin
A SYSOPT =1 SYSOPT =0
(pulled HIGH with 10 KQ resistor) (pulled LOW with 1 KQ resistor)
B SYSOPT =0 SYSOPT =1
(pulled LOW with 1 KQ resistor) (pulled HIGH with 10 KQ resistor)
NOTE:

1. On the board, SYSOPT on the FDC37B78x is pulled HIGH and SYSOPT on the FDC37C669 is pulled
LOW.

Tritech Microelectronics TR88L803 Touch Screen
Controller

TriTech Microel ectronics TR88L 03 Touch Screen Controller is used to implement a touch screen
solution. Thisisafully integrated pen input processor with two multiplexed A/D input channels.
The chip uses a serial interface, and there is no user configuration required.

Thelow-power TR88L 803 containsall the circuitry required to interface the low cost 4- and 5-wire
resistive digitizers to applications and provide pen-input capability. The TR88L803 uses 10-bit
ADCsto resolve 1024 levels. When clocked at 4 MHz, the TR88L 803 is designed to simplify pen
interfacing by integrating al pen-input tasks required to present X, Y position datato the main
application at 200 coordinate pairs per second. The TR88L 803 provides standard asynchronous
serial output or synchronous serial output. The TR88L 803, with enhanced noisefiltering, isideally
suited for operation in electrically noisy environments.

Design Note

The touch screen controller shares resources with COM 1 on the board. To use either COM 1 or the
touch screen, the board must be jumpered correctly.

The TR88L803 is configured to use power from the serial port COM 1. The Touch Screen circuit
draws less than 10 mA from the serial port during Power On conditions. During IDLE/SLEEP
mode, it drawslessthan 5 mA. A 3.3 V voltage regulator across the seria port Data Terminal
Ready (DTR) and Ground (GND) pins generate a stable power source (digital VDD and analog
VDD) from the 5V to 12 V source found on DTR.

The TR88L803's seria data output is connected to the serial port TX pin through two general-
purpose transistors. The transistors are properly biased to provide the necessary signal level swing
for the TX pin. The negative signal level is derived with the RX pin of the serial port. RX is not
used since datais unidirectional for the touch screen controller.

The touch screen controller provides two independent ADC input channels under the ADC
multiplex mode. Control pin (MUX_SEL) multiplexes theinternal ADC between serving the
digitizer inputs (X+, X-, Y+, Y-) and the two independent ADC input channels. These channels are
not implemented on the board, therefore ADC_1 and ADC_2 aretied to the anal og ground through
a10-KQ resistor and MUX_SEL istied to ground.
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The touch screen controller provides a 4-wire interface for the Dynapro touch screen.

Mixed signal layout guidelines should be followed as discussed in the LCD/Video and Audio
sections.

* |LCD w/ Integrated Touch Screen: The touch screen controller provides afour-wire interface
for the Dynapro touch screen. The LCD interface consists of two connectors: Flat Panel
Connector 1 and Flat Panel Connector 2. The Flat Panel Connector 1 provides an interface to
LCD screens with up to 24-hit color. For 36-bit color, both Flat Panel Connector 1 and Flat
Panel Connector 2 must be used.

6.6 PCMCIA (Strataflash & PC Card) Socket

Thisreference design uses the Texas Instruments PCI11221 PC Card Controller, supporting both an
external PCMCIA card socket aswell as on-board Intel® StrataFlash™ memory. The controller
operateson a3.3 V core voltage and is PCI interface compatible with 3.3 V and 5.0 V PCI
signaling environments. Supporting up to five general purpose I/Os, the controller is compliant
with both the PCI Local Bus Specification, v2.1 and 1995 PC Card Standards. The Fujitsu
Takamisawa Americas 565P068-G/J-4V socket is compatible with PCMCIA card typel, I, and I11.

6.6.1 Texas Instruments PCI1221 PC Card (PCMCIA) Controller

The Texas Instruments PCI1221 is a PCI-to-PC card controller that supports two independent PC
card sockets, compliant with the 1995 PC Card Standards. The 1995 PC Card Standards retain the
16-hit PC card specification defined in PCMCIA, v2.1, and defines the new 32-bit PC card,
CardBus, capable of full 32-bit data transfers at 33 MHz. The PCI1221 supports any combination
of 16-bit and CardBus PC cards in the two sockets and, as required, are powered at 5V or 3.3 V.

The PCI1221 is compliant with the PCI Local Bus Specification, v2.1 and with the PCI Bus Power
Management Interface Specification. The PCI1221 can act as either a PCI master or slave device
with PCI bus mastering initiated during CardBus PC card bridging transactions.

6.6.1.1 Slot A: PCMCIA Socket with Texas Instruments TPS2206
PC Card Power-Interface Switch with Reset

Slot A of the PC11221 is connected to a PCM CIA socket for PCMCIA cards on the board. The
Texas Instruments TPS2206 provides voltage regulation, overcurrent and over-temperature
protection for the PCMCIA socket. The TPS2206 also accommodates 3.3 V/5 V systems by first
powering up the PCMCIA card with 5V, then polling it to determine its 3.3V compatibility.

Aswell asthe above, the TPS2206 also provides a reset to the PCMCIA card. Thisreset is
triggered by a PCl RESET (RST#) on the board.

6.6.1.2 Slot B: Intel StrataFlash Memory

Capitalizing on two-hit-per-cell technology, Intel StrataFlash memory products provide 2X the bits
in 1X the space. Offered in 64-Mbit (8-Mbyte) and 32-Mbit (4-Mbyte) densities, Intel StrataFlash
memory devices are the first to bring reliable, two-bit-per-cell storage technology to the flash
market.

Intel StrataFlash memory benefits include, more density in less space, lowest cost-per-bit NOR
devices, support for code and data storage, and easy migration to future devices.
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All card signals are internally buffered to allow hot insertion and removal without external
buffering. The PCI1221 is register compatible with the Intel 82365SL-DF ExCA controller. The
PCI1221 internal data path logic allows the host to access 8-, 16-, and 32-bit cards using full 32-bit
PCI cycles for maximum performance. Independent buffering and a pipeline architecture provide
high performance with sustained bursting. The PCI1221 can also be programmed to accept fast
posted writes to improve system bus utilization.

General purpose inputs and outputs are provided to implement sideband functions. Many other
features are designed into the PCI11221, such as socket activity LEDs.

A CMOS process is used to achieve low system power consumption while operating at PCI clock
rates up to 33 MHz. Power consumption is further reduced by several low-power modes.

6.6.1.3 Design Note

Table 10.

34

The Texas Instruments PC11221 is a PCI-to-PC card controller. The controller provides two PC
card slots, Slot A is connected to a PCM CIA socket for PCMCIA cards on the board. Slot B of the
PC card controller provides the interface to Intel StrataFlash memory.

The PCI11221 PC card controller is PCI bus master #3 (connected to PCI bus master pins REQ3#
and GNT3#) on the board. It is also PCI device number 5 (IDSEL connected to AD16).

The PCI1221 provides the user with flexibility in determining the interrupt implementation. The
interrupt mode is selected via bits[2:1] of the Device Control Register at PCI offset 92h. Other
registersthat must also be configured are described below. The interrupt implementations are listed
in Table 10.

The board implements parallel IRQ and PCI interrupts. In thisinterrupt mode, the PCI1221 routes
the legacy interrupts, IRQ[15:2], viathe seven multifunction terminals MFUNC[6:0]. The parallel
IRQ and PCI interrupt modes are selected by programming bits [2:1] of the Device Control
Register at PCI offset 92h to avalue of 01b. When this mode is selected, the multifunction
terminals must be configured through the Multifunction Routing Register at PCI offset 8Ch.

Interrupt Implementations

Interrupt Mode PCI Offset 92h Bits 2:1
Parallel PCI Interrupts Only 00
Parallel IRQ and PCI Interrupts 01
Serial IRQ and Parallel PCI Interrupts 10
Serial IRQ and PCI Interrupts 11

The PCI interrupts INTA# and INTB#, are available only on terminals MFUNCO and MFUNC1
respectively. A maximum of five IRQ interrupts may be implemented through multifunction
terminals MFUNC[6:2].

The multifunction terminals are connected on the board as listed in Table 11.
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Table 11. Multifunction (MFUNC[6:0]) Board Connections

Terminal Pin Connection on Board
MFUNCO INTC#
MFUNC1 INTD#
MFUNC2 IRQ4
MFUNC3 IRQ5
MFUNC4 IRQ9
MFUNCS5 IRQ10
MFUNC6 IRQ15
6.7 ISA PCI Expansion Cards

There are two PCI expansion slots on this sample design, allowing for add-in card peripherals to

enhance any design. Thereisalso one ISA expansion slot in the design. With the variety of

peripheralsin this design that would ordinarily be implemented through an add-in card, two extra
PCI slots and one extra|SA dot alows for functionality that has not been added.

6.7.1 Design Note

* |SA Bus/Expansion Slots

As discussed on the Intel® 430TX PClset Design Guide (order number 290613), pull-up and

pull-down resistors should be placed as follows:
— 10 KQ pull-ups on SD[15:0] and SA[19:0].

— 1 KQ pull-up on IOCHRDY and REFRESH#.

— 10 KQ pull-up on IRQx (10 K pull-up on IRQ8, MEMR#, MEMW#, IOR#, IOW#,
LA[23:17], SMEMR#, SMEMW#, SBHE#, and BALE.

— 330Q on ZEROWS#, MASTER#, MEMCS16#, and IOCS16#.

— 4.7 KQ on IOCHK#.
— 5.6 KQ pull-down resistors on DRQX.
* PCl Bus/Expansion Slots

Per the Intel® 430TX PClset Design Guide, place pull-up signal resistors on the following:

— 2.7 KQ pull-up resistors to 5 V on PIRQ[D:AJ#, SDONE, SBO#, FRAME#, TRDY#,
STOP#, IRDY#, DEVSEL#, PLOCK#, PERR#, SERR#, REQ64# and ACK64# and PAR

— 10 KQ pull-ups to 3.3 V on GNT[3:0]#, PHLD# and PHLDA#.

There are two PCI expansion slots on the board. Slot 0 is PCI device #17, Slot 1 is PCl device
#18 (IDSEL connected to AD28 and AD29 through a @2@sistor respectively). Each slot is

connected to PCI bus master arbitration pins REQ# and GNT#. Slot 0 is connected to GNTO#
and REQO#, and Slot 1 is connected to GNT1# and REQ1#.

Note: For layout considerations when placing series resistors, refer hatétf&430TX PClset Design

Guide.
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Interrupts on the board are configured as indicated in Table 12 to minimize interrupt latency.

Table 12. Board Interrupt Configurations

6.8

6.8.1

6.8.2

6.8.3
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Note:

ImeDrf:J”pCter LED I Video 1 ac 97 Audio pcMmclA T PCI Slot 0 PCI Slot 1
0 INTA# INTB# INTCH# INTD# INTA#
1 X X INTD# INTA# INTB#
2 X X X INTB# INTCH#
3 X X X INTCH# INTD#

T The PCMCIA controller also uses legacy ISA IRQs. Refer to the PCMCIA section on page 33 for more
information.

Refer to the PCI Local Bus Specification, v2.1, for routing guidelines (see Table 2).

Clocking

Improper layout of the clock lines on the board can cause cross-coupling with other signal lines. It
is recommended that the clock line spacing (air gap) be at least two times the trace width of any
surrounding traces. It is also strongly recommended that the clock spacing be at least four timesthe
trace width of any strobe line.

Cypress Semiconductor CY2280

The CY 2280 is a clock synthesizer/driver that outputs four processor clocks at 2.5 V. There are
eight PCI clocks that run at one-half or one-third the processor clock frequency of 66.6 MHz and
100 MHz respectively. One of the PCI clocksis free-running. The CY 2280 possesses power-down,
processor stop, and PCI stop pins for power management control. The signals are synchronized
on-chip and ensure glitch-free transitions on the outputs.

The CY 2280 outputs are designed for low EMI emissions. For further information, please refer to
the following URL: http: //mww.cypress.com/cypress/prodgate/timi/cy2280.htm.

Cypress Semiconductor CY2309

The CY2309isa 3.3V zero-delay buffer designed to distribute high speed clocksin PC systems
and SDRAM modules. There are on-chip PLLs that lock to an input clock on the REF pin. The
PLL feedback is on-chip and is obtained from the CLKOUT pad. All outputs have less than 200 ps
of edge-to-edge jitter. The input-to-output propagation delay is guaranteed to be less than 350 ps,
and the output-to-output skew is guaranteed to be less than 250 ps. For more information please
refer to the following URL.: http://mww.cypress.com/cypress/prodgate/timi/cy2309.html.

Clocking for 430TX Chipset

The Intel 430TX chipset uses several techniques from the mobile and desktop markets to reduce
power consumption and hence power dissipation in a Pentium processor-based embedded system.

In the MTXC there are three main states used in clocking.
1. Clock Stopped: CLKRUN# is being monitored for arestart, the clock is stopped.
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2. Imminent Clock Stop: The system has indicated the clock is about to be halted utilising the
CLKRUN# line.

3. Clock Running: The clock is running and the PCI system busis operational.
The MTXC isa CLKRUN# master unit and behaves according to the protocols specified for a
master control device. The Pl1 X4 companion deviceto the chipset controls system clocks and isthe

CLKRUN# central resource. In designing a system, the main system clock should originate from a
master clock ocillator, and for the processor and MTXC, be from the same buffer driver output.

The signal paths must be setup to minimize clock skew and the resulting system instabilities. Trace
length matching, along with proper terminations to minimize reflected energy, will result in better
system performance and less overall noise that may possibly be affecting system reliability.

When the Intel 430TX chipset is used in a system application, the designer may elect to take
advantage of the different clocking schemes and modes available to enhance system power and
performance. There are five low power clocking modes available:

1. Chip standby: The MTXC processor and PCI busses areidle.

2. Dynamic stop clock: Assists the processor in transitioning in and out of clock stop from
system run.

3. Powered On Suspend: All system phase locked loops (PLL) are shut down. Thereal time
clock (RTC) and suspend clock (SUSCLK) are running. DRAM refresh is accomplished by
using SUSCLK.

4. Suspend to Ram (STR): The processor and L2 cache are clocked off. RTC and SUSCLK are
running. DRAM refreshes using SUSCLK

5. Suspend to Disk (STD): The processor and L2 cache, DRAM and PCI interface are clocked
off.

In clocking the main system the PCI bus clock is derived from the main processor clock and isone
half the frequency of said clock.

Clocking for 440BX Chipset

As described in Section 6.8.3 above, except for SDRAM, the clock is synchronized with
BXDCLKO and BXDCLKRD.

Design Considerations

There should be decoupling capacitors for every schematic page and one bulk capacitor for the
entire design. This provides a short between power and ground for high frequency noise signals
and reduces impedance.

* If apartisremoved from the design, the outputs can be left unconnected, but the inputs should
be pulled either high or low through an appropriate resistor.

* When changing jumper settings, first power down the board.
* Trace widths on all power and ground signal's should be ~10 mil.
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Figure 6.

8.0
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A fenceisaline routed out of a plane such that a given areaisisolated from the rest of the plane

except at a single point of contact, conceptually the “gate” in the fence. A fence will minimize
noise originating from the digital signaling onto the analog signals. This provides higher quality
video or audio. An example is shownHRigure 1 The heavy black line is the routed area. The

width of the gate or opening can be up to 75% of the length of the integrated circuit or signals in
question. The width of the routed fence should conform to the separation routing between power
planes (i.e., 25 mils minimum).

Fence Example

Routed “fence”
Fenced area
Overlying
€ Chip/Signals
“gate” 3
Plane (e.g., Vcc) \\ /
Windows CE

Windows CE can have the same look and feel as Microsoft Windows 98 or Windows NT. A variety
of interfaces are supported for embedded applications. The hardware configuration for an
embedded system can include the following peripherals: keyboard, mouse, touch screen, and so
forth. It is often easier for users to deal with commands and keys that pertain to the desktop PC
because they are familiar to dealing with them on their office or home desktop PC. A similar
environment in the embedded product segment eliminates the need for retraining of personnel
since they are already familiar with the look and feel of the system. Often times, it helps to be able
to have little or no difference between the embedded and desktop device from a user interface
perspective.

In Windows CE, the PC is used to prototype peripherals and develop device drivers; all develop-
ment is done on the PC. If the target platform is also Intel Architecture, the large knowledge base
for Intel Architecture can be utilized for hardware expertise, programmers, training materials, and
sample code. Intel Architecture CISC is very efficient for all Windows operating systems. Since a
lot of optimization effort has already been spent on the PC, reuse of PC developments can result in
faster time-to-market. This is possible if the architecture of the Windows CE target is the same as
the PC. The Windows CE Embedded Toolkit includes PC chipset and peripheral support, including
basic VGA drivers and S3 accelerated drivers.

There are some differences between programming for the desktop and programming in Windows
CE. Since Windows CE programs are required to have a small memory footprint, an important
aspect of its programming is the need to manage with limited memory. Since memory usage must
be minimized, having knowledge of memory allocations with Windows CE is important.

Embedded systems may stay powered-on for long periods of time. Programmers need to keep this
in mind to ensure that the programs run flawlessly for many months at a time. Modifications must
be made to the OEM Adaptation Layer. Since different solutions are possible for different
applications, the varying need for applications can be met.
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8.1 Windows CE for Embedded Applications

Windows CE is designed to be a multi-threaded, preemptive, multitasking operating system for
platforms with limited resources. Thisisto say that multiple processes can be running
simultaneously, each assigned a specific priority. Each process can have multiple threads. This
allows a process to have more than one flow of execution running concurrently. Windows CE is
designed as amodular operating system that can be customized to contain only the modul es needed
by the application. Refer to Table 2 for the URL to Microsoft’s on-line Embedded Toolkit (ETK).

8.2 Windows CE Environment

8.2.1 Kernel

The Windows CE kernel contains the core operating system functionality that must be present on
all Windows CE-based platforms. It includes support for memory management, process
management, exception handling, multitasking and multithreading.

The kernel is provided as the file Nk.lib. The OEM Adaptation Layer must be developed to create
the platform-specific Nk.exe module. For an overview of the OEM Adaptation Layer, refer to
Section 8.2.3

The kernel is designed specifically for small, fast, embedded devices. The kernel supports only a
single 4 Gbyte address space (a 2 Gbyte virtual address and a 2 Ghyte physical address range). 1
Ghyte of the 2 Gbyte virtual address space is divided into 33 slots, each of which has a size of 32
Mbytes. The kernel protects each process by assigning each to a unique open slot in memory.
Within each slot, memory regions are allocated for the following:

* 64 Kbytes of reserved space

¢ Executablefiles, code, and data sections

* Primary thread's stack, and the process's default heap
* Dynamic-link libraries (DLLS) loaded from RAM
DLLsloaded from ROM

Thekernel protects applications from accessing memory outside of their allocated slot by

generating an exception. Applications can check for and handle such exceptions by using the “try
and except” Windows CE functions. The system is limited to 32 processes, but the number of
threads running in a process is limited only by the amount of available memory.

8.2.2 Modularity

Windows CE is built from a number of discrete modules, hence the size (footprint) of the operating
system software can be controlled by selecting only the applicable modules. Several of these
modules are also further divided into components. By selecting a minimum set of modules and
components, the ROM and RAM requirements needed to support the end product can be
minimized.

Refer toUnderstanding Modularity in Microsoft Windows CE. See tdlable 2for the URL.
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8.2.3 OEM Adaptation Layer (OAL)

A developer can adapt Windows CE for a specific target platform by creating a thin layer of code
that resides between the kernel and the target platform. To avoid confusion with the Windows NT
Hardware Abstraction Layer (HAL), Windows CE refers to this interface as the OAL.

In addition to managing functions such as timing and power, the primary purpose of the OAL isto
expose the target platform’s hardware to the kernel. That is, each hardware interrupt request line
(IRQ) is associated with one interrupt service routine (ISR). When interrupts are enabled and an
interrupt occurs, the kernel callsthe registered I SR for that interrupt. The ISR, the kernel mode
portion of interrupt processing, is kept as short as possible. Its responsibility is primarily to direct
the kernel to schedule and launch the appropriate interrupt service thread (1ST). The I ST,
implemented in the device driver software module, gets or sends data and control codes to the
hardware and acknowledges the device interrupt.

8.3 Windows CE Build Information

8.3.1 Getting Started

After installing all the necessary software (e.g., Visual C++, SDK, and ETK), get into the correct

build environment for the project you are going to develop. Several are provided with Windows CE

2.10 (e.g., Maxall, Minshell). Windows CE 2.0 includes demos named DEMO1-DEMO?7. After
getting into the desired build environment, type “blddemo” to build the image for that project. This
will place the image in the release directory. After building the image, load it into the target system
using the Parallel Port Transfer Tool (PPSH) or the CE Shell Utility (CESH).

8.3.2 Building a Windows CE Operating System Configuration

The configurations included with the Windows CE Embedded Toolkit for Visual C++ contain all
the modules and components needed to build different versions of a Windows CE operating
system.

Included in the directory %_PUBLICROOT%\Common\Oak\Misc, a build batch file, called
Blddemo.bat, automates the Build Tools required to generate the platform for your Windows CE
operating system. For each configuration, a build batch file %_TGTPROJ%.bat, for example
Minkern.bat, specifies the environment variables required for your Windows CE project. The
following procedure describes how to configure your build environment and use Blddemo.bat to
create the Windows CE operating system image for the operating system configuration.

To build a Windows CE operating system configuration:

1. If the configuration includes the Windows CE debug shell utility (CESH), invoke the
Microsoft WinDbg debugging program shortcut for your platform (e.g., x86 Debugger).

2. Invoke the new command prompt build window shortcut that you created in Preparing to Build
a Windows CE Operating System configuration.

3. As an optional step, modify your command prompt build window to add scroll bars. Scroll
bars let you scroll back through the commands that the various batch files and tools execute.
Click on the MS DOS icon in the top-left corner of the window, then click on Properties. Click
on Layout and change the screen buffer size and height setting to 1000. This modification will
give you a 1000-line screen buffer so you can see up to 1000 of the most recent lines in that
command window. After clicking OK, select the Modify shortcut that started the window to
make this change permanent.
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4. Set any additional environment variables for the configuration build in your command prompt
build window. For example, if you want to build the Windows CE kernel with remote
debugging enabled, use the following command: set IMGNODEBUGGER=

To compile a configuration so that debugging messages are enabled, set the environment
variable WINCEDEBUG to debug using the following command: set WINCEDEBUG=debug

For information on configuration-specific environment variables, see the corresponding
description of the Windows CE operating system configuration in Section 8.3.2.

5. Enter the build batch file command to build the configuration: blddemo
After the build batch file is done processing, the current directory should still be the
%_WINCEROOT% directory.

6. Verify that the build batch file command completed successfully by checking whether the
Nk.binfile existsin the directory % FLATRELEASEDIR% (by default, \Wince210\Release).
NKk.bin contains the binary image of the operating system for your selected platform.

8.3.3 Building a New Project
This section provides atutoria that describes how to build the Windows CE operating system
image based on the Maxall configuration. In this section, you will:
* Create anew platform directory
¢ Create anew project directory
* Create a new command prompt build window

* Build the Windows CE operating system image for your new project

This tutorial assumes that you have installed the Embedded Devel opment Kit in the default
directory established by the setup program.

8.3.3.1 Create a New Platform Directory

To create a new platform directory, copy the Wince210\Platform\Cepc directory and all of its
contents, including the subdirectories and their contents, into a new platform directory. The
platform name should be no more than eight characters in length.

From a Command Prompt window, enter the following commands to copy the \Cepc directory
from its default location and create \MyPlat, your new platform directory:

cd \Wince210\Platform
xcopy Cepc MyPlat /E /V /1

8.3.3.2 Create a New Project Directory

The Windows CE Embedded Toolkit for Visual C++ 5.0 (Embedded Toolkit) contains typical
configurations of the Windows CE operating system. Use the Maxall configuration as the template
for your MyProj build.

1. From a Command Prompt window, enter the following commands to copy the \Maxall
directory (including all subdirectories and contents) into a new project directory named
\MyProj. The project name should be no more than eight charactersin length:

cd \Wince210\Public
xcopy Maxall MyProj /E /V /I
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2.

8.3.3.3

Rename the \MyProj\Maxall .bat file. The name of this batch file should always match the
name of your project directory. Enter the following commands to rename the project batch file:

cd \Wince210\Public\MyProj
rename MAXALL.BAT MY PROJ.BAT

Create a New Command Prompt Build Window

The Embedded Toolkit includes a collection of shortcuts for the Minshell configuration. Each
shortcut opens a command prompt build window specific for a supported processor. Use the x86
Minshell command prompt build window shortcut as atemplate for your command prompt build
window shortcut. Your project and hardware devel opment platform directories must first be created
before you launch this shortcut.

1

In the Windows CE Embedded Devel opment Kit program group, select the x86 Minshell
shortcut.

2. Make a copy of the shortcut and rename it “x86 MyProj".

3. In the tab shortcut for the icon's properties, modify the target command line parameters that

8.3.34

follow the Wince.bat command. These modifications are case sensitive.
Wince.bat <cputype> <cpu> <o0s> <project> <platform>

For your build, the last part of the command line (starting with Wince.bat) must read as
follows:

Wince.bat x86 1486 CE MYPROJ MYPLAT

. Click OK to save the modified shortcut.

Build the Windows CE Operating System Image for a
New Project

1. Invoke the x86 Build MyProj shortcut that you have previously created.

8.3.3.5

. Enter the following command to build a complete version of Windows CE:

blddemo

After Blddemo.bat has finished processing, the current directory should still be the \Wince210
directory.

. Be sure the build completed successfully by verifying that the Windows CE operating system

image, called Nk.bin, exists in the \Wince210\Release directory. The build process sets this
directory using the environment variable %_ FLATRELEASEDIR%.

If Nk.bin does not exist, then the build of the Windows CE operating system image was not
completed successfully. Before rebuilding, refer to Preparing Your Development Workstation
for Subsequent Projects in the Windows CE Embedded Toolkit.

If Nk.bin exists, the Windows CE operating system image for MyProj was built successfully,
and you can now run this image on your PC-based hardware development platform.

Adding Files or Applications to the Windows CE Operating
System Image

1. Copy the file or application to the \Wince210\Public\<projectname>\Oak\Files directory.

2. Edit the project.bib file in the same directory. Add a reference to the end of the file to include

the files/app formatted:
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filename.ext $(_FLATRELEASEDIR)\filename.ext S
3. Build the image by calling the blddemo utility.

Note: The filename.ext should be replaced with the name of your file or application. The S signals the
image builder to make the file asystem file. Other switches are H (hidden) and U (uncompressed),
and can be used in combinations (e.g., SH = hidden system file).

9.0 Windows CE Device Drivers

Device drivers are programs that provide an interface between the operating system software and
platform hardware. In previous versions of Microsoft’s operating system, these device drivers are
implemented as special system executable files that run at the same privilege level asthe operating
system kernel. On Windows CE, device drivers are implemented as DLLs and run at the same
privilege level asthe user code.

9.1 Dynamic Link Libraries (DLLS)

DLLs are software function libraries just like their predecessor the static library. When a static

library islinked to a program, the library functions used by the program are copied into the final

executable image. Thisincreases the size of the program. When a program is linked withaDLL,

the library functions used by the program are not copied into the final executable image; only a

function “stub” is copied. This function stub serves to identify the DLL and the function within the
DLL that is being called upon. The actual DLL code is loaded into a separate memory space and
the link between the program and the library function is created by the operating system when the
function call is made. In addition, multiple programs can use DLLs simultaneously, reducing the
memory requirements of each program.

9.2 Windows CE Device Driver Model

Windows CE has two types of device drivers as viewed from a software perspective: built-in and
installable. Built-in drivers are typically for hardware that is native to the Windows CE target
platform and are linked directly with the operating system image at build time. Some examples of
this include keyboard, touch screen panel, battery, notification LED, PC card adapter, and audio
hardware. Installable drivers are typically for hardware that can be added to the platform. This type
of driver is loaded by the operating system and exists as a stand-alone DLL. Some examples of this
include modems, printers, digital cameras and PCMCIA cards. In either case, theutétrmsand
installable relate to whether or not a particular device driver is linked directly with the operating
system image or loaded at run time as a stand-alone DLL.

For Windows CE drivers, Microsoft provides a layer of source code known as the Model Device
Driver (MDD) component. The MDD component defines the interface to the operating system for
a given type of device driver and is common to all platforms that use that type of device. The MDD
also defines the interface to the platform-specific driver code. This platform-specific driver code is
referred to as the Platform Device Driver (PDD) component. The PDD component implements the
interface to the hardware device. These two layers are compiled, then linked together to form the
complete driver DLL.

Application Note 43



u
Embedded Pentium® Processor-Based POS Terminal Sample Design Int9| o

Note:

Whether or not a given type of device driver isbuilt-in or installable is pre-determined by the
MDD/OS interface defined by Microsoft for that type of device. For built-in drivers, Microsoft has
defined a set of custom MDD/OS interfaces. For installable drivers, Microsoft has defined a set of
common MDD/OS interfaces.

Windows CE device drivers implementation is not required as MDD and PDD components. They
may be implemented as a single, monalithic entity providing that the MDD/OS interface, as
defined by Microsoft for a given device, is used. See Figure 2.

Figure 7. Device Driver Architecture
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Interaction with Application Software

Installable device drivers are viewed as a special file in thefile system by the application software.
Theinterface exposed to the application corresponds to the standard Win32 file I/O functions such

as OpenFile, ReadFile, Devicel OControl, and others. The file system recognizes filenames as

being special devices when they consist of exactly three uppercase letters, asingle digit, and a

colon ( : ). An example of this would be “COM1:", which references the first serial port available
on the platform.

Built-in device drivers are accessed by application software using API calls that Microsoft has
implemented in the Windows CE operating system for each device.

Incorporating Device Drivers
To include drivers in the Windows CE image, first take the compiled driver or file and place it in

the following directory:
%_WINCEROOT%\public\maxall\files
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Note: Maxall can be changed to the name of your project directory.
Edit the project.bib file in the same directory to include your file(s) and run blddemo.

A serial cable is needed. Windebug window must be open. All debug messages will be displayed
on the windebug screen. The image must be downloaded to test the target board.

Refer to Microsoft’s web site for information on new releases.

9.4.1 NE2000 ISA Network Interface Cards (NIC)

First, install the card on the embedded Pentium processor target board running Windows CE
(WIinCE 2.1 ETK). Along with plugging in the NIC, the following configurations must be made to
ensure that the card is recognized.

The following files need to be modified prior to building a Windows CE image:

1. Registry entries in the wince.c file need to be modified.
Set the CEPC_NE2000_PCl variable to enable registry entries

2. To set up the registry correctly, modify the platform.reg file.
In WinCE210\platform\cepc\files\platform.reg
If PCI, change the bus type to 1

3. Find the following path and verify the keys:
Hkey local_machine\comm\NE20001\Parms

4. Make sure that PCI enumeration is functional.
In Public\common\misc\wince.bat
Set CEPC_NE2000_PCI=1
Now the build will include the NE2000 driver
5. Build the driver.
Add NE2000 drivers to platform\cepc\drivers directory
Use build -c to build your image
For PCI devices, add PCl enumeration
In the wince210\public\common\oak\drivers\ceddk\test\pcienum
Use build -c to build your image

6. Debug
In the Wince.bat file, set the following environment variables to build in debug mode:
Wincedebug = debug
imgnodebugger =

94.1.1 NE2000 NIC Configuration

When the card is connected, run pcienum.exe. Grab the 1/0O address after changing wince.c
Build again in the common area.
1. On the target board, press the Ctrl+Esc keys to run a program. If PCI, run pcienum.exe.

2. Run registry: NE20001
In the wince210\platform\CEPC\Files\platform.reg file make the following changes:
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a. Change |obaseaddress = 00240
b. Change Interruptnumber = 05
3. Inthewince.c file, make the following changes. This should be in the NE2000 directory.
a. Changetheinterrupt number from 10to 5
b. Change bustypeto 1if ISA
¢. Change |obaseaddressto 576
d. Type “build -¢”

4. Before completing a build, delete the release directory and the maxall.bif file found in
platform\CEPC\MAXALL.BIf.

a. Use blddemo to build the image
b. When the image is downloaded, use the ping application can be used to test the card.

9.4.2 ACTISYS IR 2000B

To configure the ACTISYS IR 2000B component:
1. Disable port 2 in the BIOS
2. Set the environment variable to use nscfir.dll instead of irsir.dll
3. Add the following to the Maxall.bat file or to the batch file that is used:
set IMGNSCFIR=1
4. To set up the registry correctly, modify the platform.reg file

5. Find the following path and verify the following keys:
[HKEY_LOCAL_MACHINE\Comm\Nsclrdal\Parms]
“BoardType"=dword:0
“DongleType"=dword:4
“ConfigBase”=dword:398

Note: The above keys are important keys, however other keys should also be checked for compatibility
with your system (e.g., Bus Number, and IRQ).

9.4.3 Audio

The card used in the sample design is the Creative Ensonig AudioPCI card. Alternately this
configuration is valid for equivalent parts on the board, namely the Ensoniq ES1371 and an AC '97
codec. The following steps are required to configure the digital controller.

1. The following driver files need to be included in the build:

wavepdd.cpp
wavepdd.h
ensoniq.h

2. Edit the following source files:

a. Makefile
b. Make a directory in %_WINCEROOT%\platform\cepc\drivers for the driver
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— Give it a name, we called it “ES1371WaveDev”

— Copy files into directory

— Edit file %_WINCEROOT%\platform\cepc\drivers\dirs to include this directory. Remove
references to the WaveDev in “dirs” file

¢. Run “blddemo” from %_WINCEROOT%

3. Set up configurations in VC++ to compile for Intel Architecture

Load Application
Check the Configuration list dialogue box for the desired configuration.

a. Under “Build” menu, select “Configurations..”

b. Click on Add button

c¢. Pick a matching configuration from “Copy Settings from...”
— For debug select “Win32 (WCE xxxx) Debug”

— For release select “Win32 (WCE xxxx) Release”
(xxxx signifies don't care)

d. Pick a platform

— Choose WCE x86 to compile for target

— Choose WCE x86em to compile for emulator
e. Clickon OK

f. Click on Close
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Appendix A. Schematics

Al
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POS Terminal Baseboard Schematics

Schematics are provided for the following items:

Embedded Processor Assembly Connector

SDRAM DIMM socket
Clocks

ISA/PCI pullups

PCl dotsOand 1

69000 part 1 and 2

AC 97 Audio part 1 and 2
PCI1221

StrataFlash

PIIX4 part 1 and 2

IDE connector

USB connectors

Ultral/O

ISA connector

COMx, DB25, floppy
Touch screen controller
Super 1/0 (extra serial ports)
BIOS

AXT power connector
Unused gates

Application Note



2
a8 ac
A 81
ALl 5 _c | D:
S ses Ao sTER [ 2 V3.3 G_ana1 4= =EL1 spa7
a3 S4025 A0 g =521 saae seas D26 =—E2-1 Sea0
Ervaly - 83 ¢ an26 6_ap27 (235 —E31Vss
] oiee 8% Te e o0 [2is e
S [ = = S LA R
X _ADL B2 ¥  STBA -5 GND
3 MDO AT MDO wp1 B! MD1 3 —1 G CLRRUN: 2 CLKRUN# 13 L]
3 MD2 MD2 e e T 3 8 D; 8] E400
£ 3 D3 MD3 wp32 |08 D32 3 GZADD
Al MD4 [RY5 MD4 3 3 MD37 MD37 MD35 D35 3 —£2 13
3 MD36 MD36 MD38 MD38 3 1 DI 10 33
3 MD? ALL oy MDa2 [BLL MD42 3 ? 1ot —c11 ] ¥Rs° 1o2s oL s 33 Mo34 E13] Mo3a
ALz B12 11 e MD39 MD39 33 MD5. MDS
L2 {3 5 VD19 MD11 3 3 D44 L DL E12 i
AL BL. MD44 MD18 D10 33 MD8 MD16
: woet AL2 D1 wpas L2 MD45 3 3 MD15 13 MD23 G A3 3 MDY E13 | \ip17 $6791113
Aie| MD43 MD22 Bt MD14 3 Sliivss wp21 21 MD13 33 MD12 £14 4 \ip2o 67,9.11.13
3 veces “als mecco  ———CUe 3 3 MECCS 18 yieccs wa7 [-BX 047 33 D46 £ ok 7,911,
o DQMAD [o1s— s
T cseaz [Bla . =c17 ] 2QuAo V33 Moy V3 3 E17 ] SN0 6791113
R s B S5 Cara 47| CSB2 DQMA2 B DQMAL 3 =EL pomer 6791113
SA B19 =C18 1 poves DOMAS DOMAS 33 cs_aok <& E18 3! 7,911,
3 scasa¢ & Va3 [BL EISTH R PNAS Toia ¥ 15 CSA0 6791113
A2 w3 W A 3 “c20] b2 £ csaar 6.7,9.10,11,13
Iy Lﬂ& = V3 3 MaB1# D205 3 manl  ————E2 van1
s s 42 oquat 7587 DQMA4 3 =E2 vagos Reserveds [22L RSVE . =E2L yng3s 3
¥ (£ =822 1 yngo [p225
3 SRASA# & Csns B2 Zcog | VA2 WeBt Co2a 10k 23] 20 56.7.911,13
40 GND 3 MAA( 0 D24 E24 511
S o A D g " 5 0 & 3| AR ma3 D2 DOMAS | ipio 3 =E24 vnser 56
3 v A A2 g6 o < RSV4 21 s, wAgo B2 SE2s | MABEE
3 Mven A BT Reserved4 GNp D28 [EL= R VAT
Sagh] iAni2 uass P—Kumns 3 4 MAB#12 MABL2# Y — O] 3 E21 | Gnp 3
8 | [oze < . e
S 2 3 MAALL MAALL CKED CKED 34 BOCLK
429 | Gnp wag11s [B200 sz =eze | e Ckeq o205 cLo & TEo [ 0CHKO 3
G439 MAB13# Reserved2 230 —RSVZ_ BSVS Reserveds MAALO B30 Symaato 33 [ N 3
3 cKe1 & A3 ckel e ——CUL T 3 3 oowA2 &5 DOMAL ‘Enp D31 Q Teal ] DM 3
=432 oes ckez [B32a Reserveds ST o M el 3
A33 | o 0 B33 RSV3 ~C3 D XFBCLK 4514 ster <G SLp#
A2 Reserve Reserved3 B2 33 | 5°3 i Ky 514 Te33 | oo - 3
Thas V33 SN0 azs u 2z L2 2z B — 514 B RRCE] DQMAT DQMAT 3
a3 X X 5,14 SMBCLK SMLCLK NTR 23— SSTR B35 loeg
361 va73 sus_sTATL# [-B SUS STATI# 14 3514 SMBDATA SM_DA [0z ST lower e | GO VEecs MECES 3
Zagr | 637 TA GND 514 IGNNE# IGNNE# MECC3 MECC3 3
V33 SUS_CLK SUSCLK 14 —C37 | C\p D37 ¥ AT
Taz] V32 K B3 RSVZ va 3 B 514 A20M# £37 20w GND
Taae | 6P e g 35| Reserved? PIC_CLK \wwmu 514  STPCLKES——E38 4 STpc ks SMi# SMi 14
414 CONFIGL aa0 ] V35 840" =2 Pt Ficoo |- 3285 23 DBRESET <K £ bB_RsT CPU_RST CPURST 514
; CPU, TYPE oD vaa GND [RAS ) —E40 ] 33 V5.0 "
950554-00x
950554-00x 950554-00x
™ 1 RSV2
TP3 TP 1 RSV
1 RSV3
s
B0 1 RSV4
6
ﬁvv 1 Rsvs
7
ﬁvv 1 Rsve
TPe
™ 1 RSV7.
P9 GFBCLK
a0
2E
n HL Note: Distance from HCKL4 to GCLKIN must be
=& s pres -0 i sons 30" longer than flom GCKOUT fo AGP  Connecior
SB_ST! H S8AZ
83 55 s8R ono HE—
G650, o i G B P near
ERTR L] GTAD18 28 B SA020
7 G_AD15 “v3 3 He G_AD17
—S11 Gip G e L= Tp-1 RSO A b esird
588 G ppu4 G_tROv# [ - G| S-FRAMES
\m,a!u V33 G_DEVSEL: HIa 3| S IROV#
6,7.9.11,13 AD4 101 75q Gnp [HIO— Tp>-1RSVIO 67, p—v
CclBEO# CciBEO# Ap2 [HLL AD2 6,7.9.11,13 7.9.41.13 AD3 11| AD3 ADL 67.9.11.13
6,7,9,11,13 AD10 1. AD10 AD6 HI2 AD6 m,q,m,uu,uu P a2 | GNo ADS 67.9.11.13
6791113 AD13 13 | ap13 o7 L AD? 6791113 TN B et 819at13
6,7,9,11,13 PAR 1. PAR GND Hit e A U B GND ALl 6.7.9.11.13
67911113 -TROY 15| TRove D1 [HL AD1S 6791113 S TR E T S—TE AL 8791113
a6 | B oL e e 1 Rsviz 6791113 AD12 15| 012 “PLOCK 56
67,9,11,13 AD30 11 Ab30 AD17 FHLL ADL7 6.7.9.1113 1&3 STOLLIS CBEL &y | el AD18 6.7.9.11.13
6,7,9,11,13 AD22 wm AD22 AD24 me AD24 m,ﬂm,uu”uu Sv13 567.9.11,13 -DEVSEL 8 | @mM(n_MMrt WWMM— 8781113
G19 | V5 0 Res d1- 1 RSV1! f ne | > ICLK7 4
513 -PHOLDG————G20 | piigy oy e (20 5 67,9.11,13 -c/BE2 <& 19 ciseas K
: S— T 24
56.7.9,11,13 -FRAME 21 FRAVEH V5o [H2L Pt AR—TH K21 AD25 8784113
622 | [0 Cipeay [ H22 _G/BE3 6701113 1 Rsvia 67,9,11,13 AD26 211 AD26 “PREQO 56,13
RSVO 8231 6 AD20 [HHZ AD20 6.7.9.1113 :x% S A Sy pa |02 K2
15 7911,
24| Reserveds Ap31 [H24 AD31 67911113 6791113 A0 CREVEE | D2 oS 3
R T —— T V5.0 [HZ5— T ps | Reservedis [kos — Rsvig\MP%* 3
5 D — R ReQzH [H2 _PREQ2 5913 5613 PREQLSS pe | REQV S
513 -pHOLDA &————S2L pyipas GnTos [H2L “PGNTO 56 2 T = M2 3
“G2a | PALS NTO? Chiga 3 1 RSViE 5 -PREQ4 K—Reviz 20 REQa#: MD23 3
RSV10 G29 =5 [H29 RSV12 7 \FPN Reserved14 MDS55 3
Reserved10 Reserved12 TPI: 2
S0 1vs s w26 (30 MD26 3 T | 0 MDse 3
3 w7 G831 W57 MD58 MD58 3 — TR N MDos 3
3 MECC7 MECC7 MDS0 H32 MD50 3 3 MDS1 7 | MDS1 MD31 3
3 MD48  G33 | MD48 MD10 H: MD18 3 3 MDSs2 % J MDS52
3 MD16 G341 .ng Gnp FH3A 3 MD19 K 34| MD11 CPUCLKO 4
3 mp17 K——835 | yng wp13 [ MD21 3 3 YT —
3 MDag  S———C30 g mp12 [ MD20 3 3 o2z e | DY Kepuekt 4
3 AR — Mb28 [HE7 MD28 3 (0 T3
3 mp29 K——S38 f iy wos1 [ MD61 3 3 oS MmL Mbe2 cpucLkz 4
839 155 VR_PWRGD CPUPWROK 23 e | VD%
G40 o FIT) V5.0
V5_0 V5, X
X 0 —H0 {57
950554-00x
950554-00x
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V33

pes a7uF 0.1u 0.1u 0.1uF

c1 c2 QHQHGHQ
F 0.1uF F

H c7
0.01uF

0.01uF

L,
-

H c9
0.01uF

c10

0.01uF

<

Socket 0

2 MECC[7:0]
2 MAA[13:0]
2 Mp[63:0] <z
2
oo Aoz | 60 ono | cee wosz
N_mb1 Aga ] B0 D032 "gg7 MD33 /]
\_mpb2 A4 | D91 DO33 I"pgg MD34 /]
\__MD3 A0S bo2 D34 B89 MD35 4
A06 Do3 DO35 Mggg
\_MD4 A07 | V33 V3.3 B91 MD36
\_vbs A0s | D94 D036 [Tgo7 MD37 /]
M6 age | 030 Dosh | 92 MD35 /]
VDT al0] P9 533 [ ko MD39
g C
[Bos oo,
D8 AL hos ooi0 1858 MD40
[\_mpg a13 | SN CN0 | Bar Mpa1 /]
K\ —Nb1o AL D99 0941 556 o1z
e Als] DQ10 0042 536 VD3]
K —tib12 Ale] DOt 0043 3105 Vb4 ]
NEE a17_| D912 Dost Mero1 MDA5
Alg | D13 D045 Tp102
[\_mp14 a19 | V33 V33 | 103 vDas /]
N_wbi5 20 | QU DO%6 Me104 MD47 /]
MECCO a21 | DQ15 D947 B10 MECCA
MECCL 22| B0 B4 Ma10s MECCS
2% | oo aono | 107
A2 ne ne 108
AZ6 nNe Ne 10
a2y | B3 V33| g1
2 WE_A# A28 WEO ICAS B112 SCASA#
2 DQMAD A2s{ooweo  pows B DQMA4
2 DQMAL A2 ogmer  oomes [BH2 DQMAS
2 S _ao# 220150 is1 el S A#
*43- ou IRAS -BH3 SRASA#
MAA GND GND MAAL
e rermiy a1 HBLT a1
N maaa A35 | A2 A3 IB11g MAAS | /]
N mane A36 | A4 AS I7B120 MAA7 | /]
N maas A37 | A0 AT TB121 MARS | /]
N —_mAAiD A38 | A8 A9 MB1g2 MAAIT | /]
N maat2 Azg | ALO(AP) BAO 73173 DIVSEN Y
A40 BAL AL B124
va_3 va_3
) C
AdL B1:
va_3 cK1 SDCLK1
4 sDCLKO fa cxo A1z 2128 aniz LA
adq | GNO CND B128
xhai oy creo 2128 CKEO
2 CS_Bo# 746 12 1S3 B130 CS_B1#
2 DQMA2 A48 bQwez  powes 2130 DA
2 DQMA3 s DoBMS - DQuer e Q
e |vas va 3| o138
A& ne ne R
MECC2 as2 | NC N e MECC6 R2
MECC3 s3] GR2 Coe [a1ar MECC7 0o Va3
\_wois hos | GO SN | Bids uoes ]
\_mbi7 As6_| D918 DQ48 I"8140 MD19_/] R3
\_vbis as7| D97 DQ49 o141 MD50 /]
\__MD19 A58 ba1g S0 B142 MD51 0
As9 | DL 0251 143
MD20 460 | V% oges |-B1s MD52
A% e ne (-£148
A5 VREF (NC) DU 4
2 CKEL e ckeL REGE 145
[\_mb21 265 | SND GO | B1a: MDS53
N —nipz2 Age] D921 0953 I R158 Wos4 ]
\_mb23 ag7 | D922 DQS4 aysy MD55 /]
acs | D92% DOSS I7g15,
\_MD24 A69 GND GND B153 MD56_/
N _vb25 a70 | 0924 DO%6 "a154 MD57 /]
[\_wD26 a71| D925 DOST 55 MD56 /]
\_wb27 A7z ] D926 DO "a156 MD59 /]
A73 bQ27 DOs9 B157
\_MD28 a7a | V33 V3.3 B158 MD60 /|
[\ _vb2g a7s | D928 D98 Ig150 MD61_/]
[\_vb30 A76 | 0929 Do6L a160 MD62 /]
N\_Mb31. Ar7_| D930 DQ62 Ta161 MD63
A8 Dos31 Dbes B162
R GND | BI
4 SDCLK2 & e cxa K3 (sbciks
2 NC N (R16d
Tﬁnm 1 wp sao [p1ee
25,14 SMBDATA A2 soa sa1 -B1e8
2)514 SMBCLK Ao seu saz (-B18T
Va3 Va3 Slave address 10 1000000
SDRAM DIMM

4

4
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P16

o
V25 v
va 3
vs_0
u %
V25 2
I_v cu
c12 0.1uF c13
c14 c15 c16 c17 c18 c19 c20 c20 c20 c20 c21 c22 —— c23 100uF 100F
V33
Note: R4 and R5 should be  placed as
close as possible to UL
6 el | cef
RP1 RP2
27K 10K 10K
A fol < A fol < PEE ol
v 9d3Y 59
Stuff only to enable
GoBEoa  ooo0
stopping "of clocks 058588 22¢ W CPUCLKR 0 RTA A2 crocko 2
583522 Q8% SPUCHKO 39 cpucikr 1 RE 33
88 3 CPUCLKL 2
gg a8 CPUCLKL
$Sg¢ 888 Shuak CPUCLKR 2 RO 33 ity S
Z Ehes [es——cpucLkr 3 RIQAA33 CPUCLK3
0
14 CPU_STOP# CPU_STOP#
14 PCI_STOP# 3L pei stops PCICLK_F [HI——PCICLKE R B, =5 PCICLKF 14
14 SUSA% PWR_DWN# pCicli1 B —PEEHR 3 i 33 PCICLKL 6
VAV PCICLK2 6
2110 PCICLKR 4 RI 33 poicLKe 1
26 PCICLKR_5 R1 33 PCICLKS 7
25 | SELL PCICLKR 6 R2| 33
2 MAB#L2 28 | SEL100 PCICLKR 7 R2. 33 Pere H
B SEL_ss# cv2280 R2WAN PCICLKT 2
g 4 USBCLKR 0 R2
Fwez Tbre 2 usactko (22— = UsBCLKD 14
42 RESERVED USBCLKL 23—
o = REFO L REER D R2 33 REFO 18,21
2 REFR1 R2 33
4 REF1 77 REFR 2 R2! 33 REFL i
A REF2 REF2 14
XTALOUT 5
APICO [F2—X
APICL 44X
Keep crystal close to clock and D000 000D
caps close to crystal. Al lead E 22222229¢¢
lengths should be  equal. 14.316MHz B R
PEERE g
USE WIDE TRACES omocks || e e o o___________________________
c2: c25 | 1
10pf 10pf . |
| This circuit is only used for |
| TX/Pentium Designs. Note only
| two DIMMS are supported. !
% |
|
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ |
T [ | |
| This circuit is only used for a3 | |
| BX/Pentiumll Designs. Note T | ! I
| two DIMMS are supported. | ! |
I | ! |
|
| \4’ F \4’ ! ! ,
! 3 == ca c3s == c3s = ca7 = ca == cao | | I
| 0.01uF[  0.01uF 00LUF[  00LUF| j5r 150F 150F | , |
| [ |
|
| [ |
| | | These caps can be tned
to |
, AV | | change delay t hrough I
| These caps can be tned | | buffer.
to |
| Cao €41 change delay t hrough | !
I 2 moctko 51 Ref  curour H& | !
R33 0 15 SDCLKRD _R27 0 cao ca1
SDCLKO 3 ! |
| 2 BXFBCLK vV 1 SDCLKRL _R28 0 Mmcn:a 3 L ____4 | " MW 10pF MW 10pF |
13 |
|
15 | | CPUCLK3 1 16 |
Ref CLKOUT
! 1 SBerkis—Ra WV AVAD socte 3 | | Aol e HS ey [
| SDCLK3 3 X321 Clkaz  CLKA3
9 | 4 1 |
| | 4 voo vop 2
GND GND |
, | | s goceas
Zero Delay Buffer | | *—L{cCikez  cikes -} !
| | , s2 s1 |
|
! ! Zero Delay Buffer !
! v 0 | | v !
|
14 usA
, o | | |
I ™~ |
| CONFIGL 9 p.14 CONFIGL & 1 2 CONFIGL# ! |
I L [
! , TarcTia , !
| 74HCT14 | |
|
| | !
|
I ! ! |
| ! b !
|
|
|
|
|
|
|
|
| ! Tl
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | Clocks
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ISA Pullups

PCI Pullups

¥s o0
1317,18.21 SD[15:0] < ey H c20 u! c20 In
RP3 TuF 10uF
SDO 1 RP4
She 2 L AV 67 -PERR 1 g
SD3 1 3 26,7,911,13 -SERR L
6791113 PAR 2 £
10K 26,7.9,11,13 -FRAME
RPS 27K
sba 1 RPG
o 2 & 26,7,9,11,13 -RDY 1 g
il 3 2 26,7.9,11,13 -TRDY &
2,6,7.9,11,13 -DEVSEL 2 5
10K 26,7.9,11,13 -STOP
RP7 27K
sD8 1
SDY 2 7
SD10 6 RPS
=011 4 = 67,14 PRQA# 1
10K 69,14 PRQBI
g 61114 PRQCH 3
sD12 1 61114 PRQD#
SD13 2 7 27K
SD14 6
D15 4 5
RP10
10K 26,13 -PREQD 1 g
2613 -PREQL &
2913 -PREQ2 3 5
21113 -PREQ3
10K
RP11
6 SDONE 1 g
6 -SBO
6 REQ64#
6 ACKG4# 4 s
RP12 27K
13.17,18,21.22 SA[19:0] & sA0 1
SAL 2 7
T m— : 26 -pLock AR
2 -PREQ4
10K
RP13
Sa4 1
SAS 2 7
SAG 6 3
SAT 4 5
10K R3 10K
213 -PHOLD AT
RP14 - R3 10K
sa8 . 213 -PHOLDA RIRANOK
SA9 2 7
SA10 6
SALL 4 5 - R3 10K
0K RP15
RP16 211 -PGNT3 z
sa12 1 2 7
SA13 2 26 -PGNTO L
26 -PGNTL 3 2
SAL4 X
SALS 4 29 -PGNT2
10K
10K
RP17
SA16 1
SALT 2 7
SA18 6
SAL9 4 5 V25
0K
RP18
LAL7 1
LAI8 2 7
LALS 6
LA20 4 5
B9 AN IK
214 CPURST AN
LA21 RP20
L2 & 1318,22 MEMW# 1 e
3 2 13171821 lOW# 214 A2om# + g
1318 LAR3:17] <] 4] [s o 131822 MEMR# 3 o—2] L
0% 1317.1821 10R# 3
0K 214 IGNNE#
RP22 27K
1318 REFRESH# 1 RP23
Re24 18 MASTER16# Nrows
roos 13,17,18 IOCHRDY 3 214 NMI 3 g
1417 RQL 3 g 1318 ZEROWS# 214 NTR &
14171821 RQ3 & T3 214 FERR# 3 2
11,1417.1821 RQ4 3 5 214  STPCLK# 33
11,1417.18.21 RQ5 V3
Note IRQ8 Pu kp 10K RP25 27
is on Plix4  page 1 RP27
1318 10CS16# O 1
1417,18.21 RQ6 g 1318 MEMCS16# ——————2¢ 214 swer & g
14171821 RQ7 & 1318 IOCHK# ——— &
11,1418 RQY 3 2 A 2314 SMBDATA 3 2
1114171821 RQ10 T3 2314 SMBCLK
10K
RP28 RP29 27
141821 RQ11 1 1318 SMEMW: 1
141718 RQ12 1318 SMEMR#
14,1517,18 RQL4 3 1318 SBHE# 3
11141718 RQ15 1318 BALE
10K 10K
RP30
14,17,18 DRQD 1 g
141718 DRQL &
14,1718 DRQ2 ) 5
1417,18 DRQ3
56K
RP31
14,18 DRQS5 1 g
14,18 DRQ6
14,18 DRQ7 3 2
4 5
56K
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¢ | (pogy A
Date Thursday, October 22, Bheet 5 of 24

1998
3




J8/J9 V5_0:

A5, A8, Al0, A16, A59, A61, AB2 | Al, A3, A4

BS, B6, B19, B22, B59,

J8/J9 V3_3:
A21, A27, A33, A39
B25, B31, B36, B41,

B61, B62

Ad5, A53
B43, B54

V5 0
b
R42
47K

38/J9 NC:
A9, All, Al4, Al9 i a3
B10, B14 4.7K 4.7K
PCI TDI PCI TMS PCI TCLK
8/J9 GND:
Al2, A3, A18, A24, A30, A35, A37, A42, A8, AS6
B3, B12, B13, BI5, B17, B28, B34, B38, B46, B49, PCI TRST
B57 | B2 Rad
3839 +12V: A2 47K
-12v: BlL
vs_0 vaa V50 Va3
caz D43 T Cad T CA5 T Ca6 ——C47 c48 == c49 == C50 cs1 ——cs52 T—C53 T—C54 ——C55 ——C56 ©57 =— C58 —— C59
TouF 0.1uF 0.1uF 0.1uF | 0.0LuF 0.01uF Tour | 0.4uF | 0.1uF TouF 0.1uF 0.1uF 0.iuF | 0.0%uF 0.01F TooF | 0.4uF | O.1uF
2,7,9,11,13 AD[31:0] 210
27.911,13 -ClBE[3:0] ((=SlBELL
J5 J6
Bl Thet AL B1 —Her AL PCI TRST
B2 TRST a5 PCI_TRST PCITCLK B2 TRST
PCLTCLK +12v
- 83 A PCLTMS 23
B4 ™S Fag I B4
<B4 oI Lol
85 A5 *8s
B6 ¥5 0 A6 B6
B7 INTA 757 PIRQD# SiLi4 PIRQB# B7
57,14  PIRQA# B8 INTC —ag PIRQB# 5914 PIRODS B8
511,14 PIRQC# B9 V5_0 A 1 B9
R A ATe R
B11 0 LA B11
C60 B12 A12 C61 62 B12
0.01uF B13 mHm AL3 0.01uF | 0.01uF B13
63 B14 Al4 B14
> NC [Rigx *B
0.01uF BIS RsT [AL _PCIRST 279101113 B15 -PCIRST
4|m’mu V5_0 AL8 4 PCICLK2 Blg
4 poclka (G PUSKL e GivT (AL -PaNTO 25 By -PGNTL 25
2513  -PREQO GND 2513  -PREQL
B19 NC |AL9 5 B19
Naps1 20 | A20 AD3 AD28 Naps1 20 | AD30/] AD29
[Nap2o — g21 | DL mA21 \an29 621
B22 s LAz AD28/] B22 22 Av25/]
\ap27 823 128] Fao3 AD26/| R4S \ap27 823 3 AD26/| R46
\AD25 624 ADL26 a4 220 \AD25 624 220
-C/BE3 B2S A25 AD24/ -C/BE3 B2S 5 AD24/1
626 ADL24] Caze P 626 PciB2
D23 627 DSEL Fh2t AD23 627
828 R AD22/] 828 3 Ap22/]
Nap21 B29 [22] "p59 AD20/} AD21 B29 9 AD20/}
\abto B30 ADL20] Fago AD1O 830
831 Nyt AD18/] 831 3 D15/}
AD17 B32 (18] |"p37 AD16/} AD17 B32 A3 AD16/}
-CIBE2 B33 P16 mazs -CIBE2 833
B34 FRAME [A34 -FRAME 2,5,79.11,13 B34 FRAME
B; A5 -RDY 8
257.911.13 -RDY bas G | A% A .
TROY -TRDY 25701113
B37 A37 -DEVSEL B37
25,7.911.13 -DEVSEL GND
B38 A38 B38 -STOP
SToP -sTOP 257,911,13 PLOCK
25 -PLOCK a3 va_3 | A3% BERE: a3 SDONE
57 -PERR Bap SDORE (440 SDONE 5 E B40
B41 A4l -SERR B41 -SBO
25,79.11,13 -SERR $80 “s80 5
Lesz | ono | A2 PAR 25701113 Lesz | PAR
-C/BE1 B43 PAR A43 B -C/BE1 B43 A43
1 841 AD15/] 1 841 AD15/]
AD14 845 AD14 845
B46 6 AD13/ B46 6 AD13/
f\ap12 847 ADLL/] AD12 847 Adil/f
\AD10 848 AD10 848
B49 A49 AD9 B49 A49 AD9
\ADS B52 AD8 B52
NaD7 853 a07 853
854 D6 /] B54 DG
[\aps 855 AD4 /] ADS 855 AD4
\AD3 686 AD3 Bs6
857 Ap2 /] B57 AD2
DL 858 ADO/ aD1 ] ADD
850 850
_ACK64#  B60 |
5 ACKed# & e REQE4 (420 CREQea# 5 ACKESS £%0 REQG4#
V50
B62 Vao | A2 B62
-CIBED PCI Conn -C/BED PCI Conn
PCI SLOT 1
PCI SLOT 0
[Title:
PCISlots 0 & 1
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Dekvee
MCKVCC
DACVCC
il ool ol
us Avﬁa hﬁc anﬁn 7l
va 3 PLACE THESE CAPS CLOSE TO POWER PINS RUCE, IOVCC, MEMVCC) ccoconon
22828888
dese lew lew Lew lew Lew Joo | i
Co4 ces ce6 co7 ces c69 c70 cn cr2 c73 EEEEEEET
IS T I Y _ BRREleY oLt SEUE
Com 5
= gt e
Ne i s h
Ra B3 a5 Ps i
A 11| oe pg W8
va 3 A B2 | o7 P7 R
EB1 s W \a R 207 e
1, L2 DCKVCC [\ADS__ P2 | /'m0 pg 8
1L 2f 0 Ra7 A N wg
BLM41AB00S c74 c7s c76 A p1 | 4010 P10 Nve
= S A N2_| A0 P ITvig
0.10F 474F tant. 0.1uF AD13 A wa_| AD12 P12 My1g
DCKGND w3 | AD13 P13 Tvig
v M3 AD14 P14 A8
o v B Ao1s P15 L0
B2 Vi 2] AD16 P16 UL
S o ol
[\ADL 33 Vi1
BLM41A800S NAD20 3] AD19 P19 5
a2t | AD20 LCD INTERFACE P20 vy
THE 69000 IS Ra8 Nabzz 617 /02! r2 iz
; PCI DEVICE 13 220 %\: 13 023 P23 HU12
EB: 14w AD24 G3 | Wi
) _|m|: mekvee Nabzs ¢, ] AD2¢ Pl sioNaLs P2 via Kppsza 8
AR D26 L1056 P26
Ezﬁzgm c78 cr9 Nab27F3
NaDos by AD27 P27
0.1uF 470F tant. | 0.1uF Nap2o g5 | AD28 P28
MCKGND [\ap30Fa ] £0%° et
AD31_E3
B4 26,011,13 -C/BE[3:0] G2 —E3 ] hpas P31
SBEL b | CiBEOX P
Clbez 2| ClBeL® ps
BLM41A800S JBE3 1| CI9E2 P34
ClBE3# P35
2 SHFCLK 8
2 DseL FLM 8
269.1011.13 -PCIRST S| ReseTs LP/CLL/DE/BLANKG 8
4 PCICLKS BUSCLK MIDE/BLANK# 8
e, pACvCC PAR M Par ENAVDD 8
12 “FRAME K21 FRAMES ENAVEE
c80 BLMAlAB00S | C81_| c82 c83 ROY Kka_| ROYY ENABKL 8
= TROY K4 TROVH L
-sTOP STOP# - VREF
22uF tant. | 0.1uF “DEVSEL L4 DEvsELx FReF [P
-PERR L2 perrs VLK A8
7 = -SERR SERR# PCLKIVCLKOUT [eX
BLMA1AB00S = PIROA# AL Ty — vpo 18—
BLUE W2 BLUe - vpz ELE
Va3 GREEN Y3~| GREEN VIDEO INTERFACE] VP3 g
ﬂ RED | ReD vea 1L
HSYNCICSYNG HSYNCICSYNCG vps 19—
VSYNC V2 vsyne CRT INTERFACE e 20—
Low Jem Jom Joor [om [ om Low g e e i e
Vi
- vpg A9 4
I R
CFGL ve S
vs 0 CFG3 P13 -8
87 ur RS0 CFG4 vps S
L e, P CFGS VP15
oV 12 +5VDCOUT cre = o haoy <7
co1 C92  BLM41A800S co3 co4 100 ALLSY
RSL 20k T4.31818VHz Osc cres NC atg
0.1uF | 0.1uF 470F tant. | 0.1uF cre9 NC a1y
CFG10 NC FBLLX
cos_| cos B17
CFG1L NC B
AV CcFG12 ne SR
0.1uF | 22uF tant Cre1z \¢ Fei
CFG14 N e
CFG15 ne 20X
NG FRH
co7 STNDBY# — NC [BI8
DAcvee v =aes
V5 0 R54 El8 s
NC FEIBX
T ACTIVITY LED o1 = \e [e2%
K. MISC SIGNALS NG e
cos | coo | ci00 c104 c105 NS ez
RS5 150 [Fl
TowF oo :“ﬂa % % \ﬁ 2ur _mj/m% tant s vz ne 5
_H_ 100 1
T ne 818
G619
AV 22pF  32.768KHz N ezel
74ACTO4 74ACTO4 74ACTO4 N (U
HI
NC [HLES
H20
V5.0 Avee NC Tz
H 14\ NG X
NC P8
Ea [
1 2 NC
12 NG 20X
A0 Ne [z
107 1 109 8%
c10 BLM41AB00S c1o8 c1o 5 e
0.1uF 0.1uF 220F tant. a2 NC ki
A3 NC 7
A4 Ne PRI
BIOS ROM INTRFACE
= A5 os RFAC NG X
= 26 NC ML
28 NC i
A9 NG 20X
AL0 NC (L83
ALL NG [RE0%
ALz ne FERRX
A13 ne FEZ8X
AL4 Ne B35
va 3 [P8l
AlS NG MNao %t
NG
BLM41AB00S 28 | \cc o e [ue
811 c110 OF NC =
77512
0.10F tant
BLMA1AB00S BIOS EXPANSION ROM
DCKGND fFite
MCKGND 69000 Part 1
Size | Document Number v
C | LCDICRT Controller A
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13 PDIOR# 8 “ 25 26
SR 4 5 _PDIORDYR csEL
1 DDACK#R o %
e —FOROR 2 %P MDND
13 PDAL 3 2 DAOR 33 sp—x PDAZR
13 PDAQ 3 6 DCS1AR 3% PDCS3#R
L 13 PDCSL# yuy 3 TDERSTPAR FA
13 RSTDRV# 4y 2——DERSTRER —3 a0 V5 0
HEADER 20X2
R121
220
V5.0
R122
10k D1 i
Lasz6000 HD Active LED
3
N
2
V5.0
R12
L 1K
RP44_47
1 PDIORDYR
13 PIORDY + iR
514,17,18 IRQL4 POAZR
13 PDAZ
el 4 5 PDCS3AR
)
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USBPO-

USBPO+

USBPL-

USBVFILL

14 14 ocor
SMD250-002 F4 F5 sMp250002
Poly-Fuse Poly-Fuse
Poly fuses should be i range
of 15A to 54
USBVFILL
USBVFIL2
F866 [ o | FB67
BLMA41AB00S BLMA41AB00S
Place these caps withn 1 inch 80hm/100MHz500mA |~ ~ ] 8ohm/100MHz/ S00mA
of USB Connector  siack
,\ \\\\\\\\\\\\\\\\\\\\\\\\ al
|
|
|
| c216  —— c217 c218
| 100uF OAuF 0.01uF co19  ——c220 —=caa1 !
| 100uF 0.1uF 0.01uF |
- — | |
Place As Close as Possibe o PIX4 PCB Trace 45 Ohm Matched, R oved Togeber | | | e hove
128 27 Stiline widh 0015 (1 02 448804545 .
7 Rizo 27 | 204
7 7 s
R130 R131 BOTTOM of Stacked USB Comector
c222 == c223 15K 15K 1
47pF 47pF 2 e 9
e 10
, 20 GND 4
q TOP of Stacked USB C onnector
FB68 5
BLM41A800S oo 1
GND
USB Stack
Place As Close as Possibe o PIX4
2 PCB Trace 45 Ohm Matched, R outed Together
R132 tripline width 0.015 (1 o0z) 448804545 z1-
7 ohm
14 UsBPL+ 7 7 2
R134 R135
C224 == C225 15K 15K
47pF 47pF
, 71 GND

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:
max 5A.

FB69
BLM41A800S

USB differential traces route together (Z0- & ZO+) and (Z1- & Z1+).
Must be 45 Ohm Matched
ine width 0.015 (for 1 0z)->44.88/45.45 Ohm.

Protect differential traces w/ guard traces or
double space to any other signal.

Place ferrites at connector.

Poly-fuse min 1.5A
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p! 226
0.1uF

1

227
0.1uF

L

228 I_V
0.1uF

229
0.1uF

w7
5,13,18,21 SD[15:0]
0 44 SDo
4 SD1 RDATA# 16 -RDATA 19
461 30 woATEs [k WeATE 1o
AL SD3 WDATA# -WDATA 19
49 Sb4 HDSEL# 12 -SIDE1 19
0 SD5 DIR# 9 -DIR 19
1 SD6 STEP# 17 -STEP 19
21 507 Floppy DSKCHG# DSKCHG 19
513.18.21,22 SAL9.0] e Y 2] o0 0%0% g DRveR 1o
SAL 24 SAL MTRO# -MOTEA 19
SA2 2 SA2 MTR1 4 -MOTEB 19
N —— ] WRTPRT# [ -WPT 19
e 211 Spg TRKO# 12 -TRKO 19 v 0
N r—w DB [ “NDEX 1 PULLING UP SYSOPT
A7 SA6 DRVDENO [ HDEN 19 R153 CONFIGURES 78x TCBTOh
NI ISAMH DRVDENT DRATES 10
R AlHost P R—
SALD SA10 TXD1 L TXDO 20 10K
TSR rrssveop AL RS0 19
NSAlz___ 35 SA12 CTS1# 8 CTS0# 19
N e —— ] oTRL L DTRO# 20
Sl 31 Uarts DaRLy 14 Dehos i
NSALS 38 | g oCD1# oCD0 19
Ry 118 RI07 15
13821 AEN 41 ney Rx02/RRX [ 123 01 10
513,18 I0CHRDY I0CHRDY TozRTX 124 0L 1
131821 RSTORV 53] ReseT bRy RTSoy 120 RTS1# 1
511,14,18 IRQ15 \a!m SER/IRQ15 crsz# 5L CTS1# 19
5,14,15.18 IRQ14 PCI_CLK/IRQ14/GP50 DTR2¢ % wwmw“ H
#
S1416 bRt i Dobgs 122 DCD1# 15
5141 DROT 1 12 oco 1
51418 DRO? Rz
51418 DRO3
1418 DACKO#
1410 DAGKz# poo |28 PORO 19
. ‘ po1 |97 PDR1 19
163 DEC PD2 28 PDR2 19
14,1821 TC pD3 22 PDR3 19
5131821 1ORY 705 Moo PDRS 1
5131821 OW# P4 o7 FoRe i
PD6 102 PDR6 19
4 REFL <& Parallel P07 AL o 1
sLeTiv !
PINIT# 94 -INIT 19
AR 110 ALF 15
STROBEY (15} STROBE 19 IR TRANSCEIVER
BUSY BUSY 1
ACK# 108 -ACK 19
20 | onr pE [106 PE 19
o el sier 208 Ster i o
2 oA ERRORY ERR 1
22 etk
14 KBDRST# 5 (Gorse
14 KBDAZOGATE i .
grio % R138 R139
5,14 IRQL 2 RQ1 Gp11 8K uz8
5141821 RO3 RQ3 Griz HEX " .
5,11,14,18,21 IRQ4 IRQ4 GP13 IRRX2 4 1
»o = Gp14 54 Rxd IRED Anode
SlliTest Res A Gris [ B2 RTX T RED Cathode | 2—X
5141821 IRQ7 %?59 Alternate IR pins o s veelso €230 1 c231
R140 & 90 | IRQ8 allow switch be  taeen ﬁ
211141821 RO10 o1 R0 Romes# COM2 and Infrared  Noce 1ur | 4.70F tant
!
514,18 RQ12 921 RQ12 to be configured in
10 0 80S TEDUA100-TR
Buamn
This disables the ROM buffers. M W W W W
BIOS needs to enable and
fi I 3
configure  IRQs FDC37B78X NRERE
PULL romCs# high so as not to interfere with boot rom!
Vs o
8
V5o g
2
AN
g
E
5
R
RPas S Fe70
a7k BLMA1AB00S
Al 4
FB71 a6
i) 1 eoata
X5 NC
BIVATAB00S TN
j _.mﬁj 5 T4 { o vee
KB CLK
12 e ToP
BIVATAB00S
oo | 13
o | 14
o | 15
o | 18
cor o
1 22 211 MDATA
X5 NC
BIVATAB00S a5 | e
1 2 ' M_CLK
B | < B6 |\
BIVATAB00S
PS2 STACK
C232—— C233—— C234—— C235—— C23 237
1o | 4ropk | 4700k | 4700 | 4708k | 0uF :
e
Super IO
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ISA Slots

-sv “12v +12v
V5_
c2a8 c230 c240 c2a2 caa3 Ca4 == caas ——caa6 —— caa7
Tour 0.10F TouF TouF [ odur TouF | oduF 0.10F
Note Cap Direc tion i
5,13,17,21,22 SA[19:0] (2201
5,13,17,21 SD[15:0)(=SRLEL
513 LAR317] ((eabl22AI
+ sy
Po s oo sws
13,1721 RSTORV RSTDRV sp7 AL
06 [a0a
511,14 RQ9 505
AQ
D4 a0
siearoRez < 554 [as
02 o) 1
513 ZEROWSH so1
01 Cagg
B —reTE
513 SMEMWH SMEMW AEN [ALL AEN 131,
513 SMEMRY satg [AL BT
5131721 IOW# saig [AL2 SAg
5131721 OR# sat7 AL SALY
1417 DACK3# sate [A12 AL
51417 DRQ3 sa1s 418 S
1417 DACK1# sats AL Ay
51417 DRQL sa1s 418 T
513 REFRESH# saiz [AL St
13 SvSclK sa11 A2 Sl
514,17,21 IRQ7 SAL0 455 SA9
5141721 RQ6 Sag 42 o
5111141721 IRQS sas A2 28
5111141721 IRQ4 sa7 A2 1
5141721 RQ3 a6 A2 Si
14117 DACK2# s 428 o
141721 TC Saa A2 o
513 BALE A3
729 SAz
SAZ Mag0 SAL
421 REFO sap A0 24
A0
| —
513 MEMCS16# e [ol———sBHE# 513
5113 10CS16# Lazs S0
511141721 IRQ10 Cazz S8
51421 RQLL La21 S8
51417 RQ12 Cazo |-S28
5111417 RO15 (Ao |-S08
5141517 RO (a1g |-S2
14,17 DACKO# La17 FS08
51417 Bago s e sn
13 DACKs# wemw (-S10 MEMW# 51322
5,14 DRQS sg [-Sik
14 DACKe# spo Sk
5,14 DRQ6 sp10 S
14 DACK7# sp11 Sk
5,14 DRQ7 so1z [Si8
sp13 [Sl8 i
5 MASTER16§ SD14 18 L
015

J17/918 V5_0:

B03, B29,
B31, D16
J17/J18 GND:
BO1, B10, D18
J17018: +12V  B0O9
-12v BO7
-5V BOS
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12v 2y v 12v 2y V50
Hﬁg Hﬁz caso0 Hﬁa cas2 cass
0.1uF 0.1uF 0.10F 010 0.10F 0.10F
a2v
e
20 L
19 | Y50 12V %5 sp pepo
18| RY1 R T3 sp bsko R
17 RY2 RA2 T4 sp rxDo
16 |RY$ RASIT5Sp RS0
DAL DY a8
15 6P T¥00
14982 DY2 7 sp crs0
RV RAS 2
13 ] DTRO I T 5 (S5
12082 D3 SR I I I H
TRYs  RAs 5 i 19 —=°
GND_-12v ] L, o
4 g o
GD75232S0P €256 Cc257 €258 €259 3 °
470pF 470pF 470pF 470pF 217 [=°
2 o
L 6 o
127 HA HA 1 HA vy
c260 c261 co62 c263
fopr | d0pF | 470pF 700
o
131850
13
a2v v pjna
161222
3o 1615
20 1 15 uro
. Fo
10 | Y50 12V % "sp peo1 108005
19 pvi R [L—S8DCDL 10
17 RY2 RA2 M sp rxD1
16 |RYS RASITeSpRist
16150 pyr & SPRISL SERIAL STACK
14982 DY2 7 sp crst
13 |RY4 RAM g SP OTRL
2082 O3 spRn I
11 | RYS RAS 7 t
oD -12v
GD7523280P 268 €269 €270 c271 N
dropr | | a70pF dropr || a0pF
-2V ah i 1 N I
cor2 cor3 cora cars
fopr | d0pF | 470pF 705
vs 0
EENE
RPS3
R143 ® FLOPPY
1«
ENR
e
17 -DSKCHG u 3
17 sl 2 o3
17 -ROATA o 2
17 wer 2
17 TRK0 % 2
17 WGATE u 2z
17 WOATA P
17 sTep 2 1
17 DR 18 17
17 ‘MOTEB 6 15
17 [DRVSA 1413
17 ‘DRVSB 21
17 MOTEA 09
17 JNDEX 8 7
17 DRATEO 6 5 p—xX Pin 5 is the Key
*—3 4 3
17 HDEN « 2 1

~

FLOPPY HEADER 17X2

ENE «
RP46 RP47 RP48 RP49
R141 47K 47K 47K 47K
47K
P PARALLEL
R142
17 -SLCTRIN & -PSLCTN
22 . -PPINIT
L e
220pF
Com1 por
[
220pF
PALF
-
220pF
com2 psTRoBE
[ SHonr
. T CNT 1 8 P
“ERR 2 7
17 ERR S E Z
i ALE S STROBE 4 5
: -STR PPDRO
2
c266
220pF
PPDR1
[
220pF
PPDR2
(RPS1L
. PORO PDRO 1 8 c276
PORL 2 7 220pF
i PDRL PDRZ 3 3
i PDR2 PDR3 4 5
17 PDR3
= on
220pF
8N
. PPDR4 1
1 14
c278 2
220pF 15
3
16
4
RPS2 17
PDR4 1 8 PPDRS 5
m PORY POR5 2 7 18
7 poRs Spone czro :
220pF
u poRe PDRT 4 5 P 1
) 20
8
PPDR6 | 21
RN 2
c280 22
220pF 10
23
11
24
PPDR? 12
25
c281 13
220pF
a9
RPS4 DB25
-ACK 1 8 -PPACK
17 -ACK
“BUSY 2 7
v ausvSS 2 i RE— ~
220pF
Ha oy QSieT 4 5 P
2
-PPBUSY
[
220pF
PPE
-
220pF
. pPSLCT
L s
220pF
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Veel

Vel

c289

R145

1uF tant.| 100K

R144 I3
L IN out =
o
g co87
100 _|+ cose © e
=~ 10F fant. = coss
o 1uF tant.| 0.1 uF 20 cona
MIC5201-3.385
daos
Veel us2
1 16
R146 AVD
2 VREF Y+ 15
3 14
0ohm ADC_1 x
41 Apc_2 xr 13
= VDD AVS 12
& g XD PD_RST 1
T4vss  MUX_SEL j =
84 xrAUN XTAL_ouT -2

TR88L803

Veel

0.1uF

c294

L

€295

1

1uF tant.

THESE JUMPERS ARESED TO
SWITCH BETWEEN COM1 ARDUCH
SCREEN. PLACE A JUMPER ON 12
FOR TOUCH SCREEN 2-3 FOBOML

32 MHz
€291 —— c292
22 pF 22 pF
Q3
PN2222

Q4
PN2222

1
JMP3
2 <oTRO# 7

oTROYI 19
22
J0MP3
2 <Tx00 7

TX00_) 19
23
J0MP3
2 CRX00 7

RX00_I 19

Title

Touch Screen Controller
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c
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NACK

69DACKA nINDEX
59BUSY BORRX
69PE B9DACKC
sLcT
RO
Vs 0
—= c206 == c297
PLACE CLOSE TO VCBNS| 14 | 0.1uF]
(PwROKs 2223
us3 a4
5,13,17,18 SD[15:0] R G Son
\spo a8 888 1
0o 995 DRVDEND =X
[\SbL
51317.1822 SA[19:0] & ot 4101 H DRVDENL 8
SD3. 51102 Q NMTRO im
SD4 D3 5 TR X
N E— 5} nDSL HA—X
\sps 54 2 =
N o E oS0 1 o | | o | cam
V5.0 N2 5606 g JoR g 470pF 470pF 470pF 470pF
o — — —
NWDATA 15X
23993 Sl S nWGATE (5%
(5[5 [\sa2 30| MHDSEL 735 ¢ niNDEx
s Tl NDEX 330 a2 | | caos | | caoe | | csos
NSz 32 14 nWRTPRT 470pF 470pF 470pF 470pF
A AWRTPRT 24
2 A 33 16 nRDATA — — —
: RS 5 e AROATA 138 beRcHE s ey
NsA7 a1
: a1 . [y o v |4 H
A8 nRIL RVI  RAL 9 —o
A9 3
Sn 4310 noTRI 82 18k, a2 ! i po
91 Ao ncsy B2 1T1RYs RA3 2 s o
fo
ncs Dol f{oa ovipe 3, COM3
24HCA075D 51317.18 1OR# 441 nor rxo1 L8 4 Rvs Ras 215 o
N 5131718 1OW# 45 niow nosri 50 L 1ops Dva s &5 —o
13,17,18 AEN 5 | AEN nDCD1 11 | RYS RAS M5 1 ©
141718 TC TC oo -12v [0
131718 RSTDRV ST RESeT e
X—£5-| DRQ_A
Q. u36 +12v
%324 ppoe
ADDRESS spsce o Bh e . 2 [ve o v 4T T
DE DE SODACKE 22| nDAK_A nR2 [ T RYL RAL B
G9DACKE 36 | Lo
DAK_B nDTR2 RY2  RA2 13
cO SIDACKC 6| "OAK_ 73 1 i 1 o co
%61 nDAK_C ncTS? 22 1T1RYs  RA3 2 197 M4
514,17,18 IRQ3 54 ] RQ_A TXD2IRTX [ 1o DAL Dl 2o
511,14.17.18 IRQ4 2 DRV2InADRXIRQ_B nRTS2/SYSOPT 1o DA DY2 [ 16—
511141718 RQS RQ_C RXD2/IRRX |28 4 Rvs Ras aEtind
5141718 IRQ6 - IRQ_D nDSR2 32 15 DA3 DY3 5 150
5141718 IRQ7 30 RQE nbCD2 TH{RYS  RAS o 10 o
511141718 RQ10 RO_F oo -12v [0
51418 ROLL 24 NDEENIRQ_H nsteTiv (13— DTETIISP 12V ~
RON 2 T HEX eoror L €L € SERIAL STACK
—Somma 4] Row NERROR | caos cao7 caon | [ cao
—OARRAZ 28 NHDCSO/IRRY2 AUTOFD [-18—X So0F o0F SooF S00F
28 I
418 REFO « 20| NHOCSIRTX2 NSTROBE 755 ¢ sicr R154 PULLING DOWNSYSOPT
61 69BUSY pumeny pumeny pumeny =
BUSY 62 NACK C310 €311 c312 €313
:wmm 63 470pF 470pF 470pF 470pF
ooy [84 %
Po2 85
vmmf
ppa 88X
PD5 23X
P06 10X
PD7 X
cooo IOCHRDY ——X
22282
5566
FDC37C669 534

THIS SUPER 1/0 IS USED SOLELY TO
ADD SERIAL PORTS TO THERINCE

BOARD.
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513,17,18,21 SA[19:0]

V5 0
#12v
25
18
1 Ges 3
fewet
L cala
0.1uF
o0 13
25
Qo (22
oQ1 22
0Q2 3¢
0Q3 22
Q4 32
DQ5 T34
DQ6 735
Q7 w8 0
vep L
vee 2L
30
vee 58 = cas
GND 53— 0.1uF
GND
Ne 2
51318 MEMW: NC 33X
51318 MEMRY NC X
14 BIOSCS# [
28F0028C

21,23
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BIOS
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14

pwrons KL

JUMP3 ATX POW CONN V5 0
Open Collector
v 2 pereser & 2
Place at ATX Connector H Riss ZACTOS
T Lo L
cazs caze cazr
0.1uF 100uF 100uF SL
ot Cap Die cion 1 1 Reser swrcH
caz8 c329
TouF 001uF vaasus
V50 s
R159
PS_OK 10K
uon usc 14 u3se 14 [wa0a
Place at ATX Connector Place at ATX Connector Place at ATX Connector 1 LN 4 1 %
PWROK 14
v ) suss 2 crPwROK L 7
14\ 14\ 74ALS00 74HCT14 74ACTOS 74LCT14
pv \7! \7! liv \7! \7! CPWROKS 2122
c330 cagt 332 333 caza ca3s caza
Towr T wwr T [owr TG T fo0uF N PS_OK = OR of PW_OK,-DBRESET,RESETSWITCH
il L |
v33sus
14 w08
St 4
PWRBTNS 14
PoHER SwITCH ]
R160
v33sus P21 Fi 7aLcTi4
N 36
% Y I &
vazsus
[
woc | 1, oo | 4 . wo
1 RewRSTE & s s Zou o :
., , \_! \7! Outrab \7!
27K
74LCT14 74LCT14 €337 €338 T~ c339 €339
1 AdjGND veo
b
111733
4
1 7
3 L|AH JP
1 P22 L
2
“ o<k H AMP173981:3
T
NOTE 1: Locate Fan Header next to Processor Assembly
Note 2: Connect V5_0 feed for analog supplies AVDD1 and CLKAVDD1 at one point only on PCB
Note 3: Place power connector decoupling at ATX connector
NOTE 4: Note direction of caps on -12V, -5V supplies.
[Title:
AXT Power Connector
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Place at ATX Connector

Place at ATX Connector

4l s
R A
S e

128

V5_0 5VSB
20 | Vo 10
V5_0 +12V. 5vsB

LGS260-D0

oy =z f

Note:

Power Indicators

D1

o
2
Les260-00 | NN\
-
a3 5 — can
a70pF

470pF

4

Add screen marking for V5_0 LED, V3 3 LED




Make these connections  Cutable

V3.3SUS

Make these connections

5
Aﬁ c333

oivF

Make these connections

14 USE
11 10
7
74HCT14
14 USF
13 12
7
74HCT14
74LCT14
Cutable
14 U26B
3 4
7
74HCT14D
14 U26C
5 6
7
74HCT14D
14 U26D
9 8
7
74HCT14D
U26E
11 10
74HCT14D
U26F
13 12
74HCT14D
Cutable

Make these connections
E
14
9 8
7
utoc
74HCT125
14|
12 1
7
Make these connections  Cutable
ut00
74HCT125
V5 0
P 4
6
P 5
T4ALS00
¢ 14 u3gc
pt 9
8
P 10
7
T4ALS00
P 14 U39D
pt 12
1
13
7
Make these connections  Cutable 74ALS00

Cutable

74ACTO4

{7

u3sc

74ACT0S

14 U38D

74ACT0S

14 U3BE

74ACT0S

14 ussF

Make these connections  Cutable 74ACT0S

fFite
Unused Gates
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