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About this Manual 1

1.1

1.2

Pentium® 11l Processor — Low-Power Module Development Kit Manual

Thismanual tells you how to set up and use the eval uation board and processor assembly included
in your Pentium® 111 Processor — Low-Power Module Development Kit.

Content Overview

Chapter 1, “About ThisManual” - This chapter contains a description of conventions used in this
manual. The last few sectionstell you how to obtain literature and contact customer support.

Chapter 2, “Getting Started” - Provides complete instructions on how to configure the evaluation
board and processor assembly by setting jumpers, connecting peripherals, providing power, and
configuring the BIOS.

Chapter 3, “Theory of Operation” - This chapter provides information on the system design.

Chapter 4, “Hardware Reference” - This chapter provides a description of jumper settings and
functions, and pinout information for each connector.

Chapter 5, “BIOS Quick Reference” - This chapter describes how to configure the BIOS for your
system configuration. A summary of all BIOS menu optionsis provided.

Appendix A, “PLD Code Listing” - Thisappendix includes asample code listing for the Post Code
Debugger.

Appendix B, “Bill of Materials’ - This appendix contains the bill of materials for the development
platform.

Appendix C, “ Schematics’ - This appendix contains schematics for selected connectors and
subsystems for the development platform.

Text Conventions

The following notations may be used throughout this manual .

# The pound symbol (#) appended to a signal name indicates that the
signal is active low.

Variables Variables are shown initalics. Variables must be replaced with correct
values.

Instructions Instruction mnemonics are shown in uppercase. When you are

programming, instructions are not case-sensitive. You may use either
upper- or lowercase.
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1.3

1.3.1

1311

Numbers Hexadecimal numbers are represented by a string of hexadecimal digits
followed by the character H. A zero prefix is added to numbers that
begin with A through F. (For example, FF is shown as OFFH.) Decimal
and binary numbers are represented by their customary notations. (That
is, 255 isadecimal number and 1111 1111 is a binary number. In some
cases, the letter B is added for clarity.)

Units of Measure The following abbreviations are used to represent units of measure:
A amps, amperes
Gbyte gigabytes
Kbyte kilobytes
KQ kilo-ohms
mA milliamps, milliamperes
Mbyte megabytes
MHz megahertz
ms milliseconds
mw milliwatts
ns nanoseconds
pF picofarads
w watts
\% volts
MA microamps, microamperes
uF microfarads
us microseconds
pW microwatts
Signal Names Signal names are shown in uppercase. When several signals share a

common name, an individual signd is represented by the signal name
followed by anumber, while the group is represented by the signal name
followed by avariable (n). For example, the lower chip-select signals
are named CS0#, CS1#, CS2#, and so on; they are collectively called
CSn#. A pound symbol (#) appended to asignal name identifies an
active-low signal. Port pins are represented by the port abbreviation, a
period, and the pin number (e.g., P1.0).

Technical Support

Electronic Support Systems
Intel’s site on the World Wide Web (http://www.intel.com/) provides up-to-date technical

information and product support. Thisinformation is available 24 hours per day, 7 days per week,
providing technical information whenever you need it.

Online Documents
Product documentation is provided onlinein a variety of web-friendly formats at:

http://devel oper.intel.com/design/litcentr/index.htm

Pentium® Il Processor — Low-Power Module Development Kit Manual
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1.3.1.2

1.3.2

1.4

Pentium® 11l Processor — Low-Power Module Development Kit Manual

About this Manual

Intel Product Forums

Intel provides technical expertise through electronic messaging. With publicly accessible forums,
you have all of the benefits of email technical support, with the added benefit of the option of
viewing previous messages written by other participants, and providing suggestions and tips that
can help others.

Each of Intel’s technical support forumsis based on asingle product or product family. Questions
and replies are limited to the topic of the particular forum. Intel also provides several non-technical
support related forums.

Complete information on Intel forumsis available at:

http://support.intel.com/newsgroups/index.htm

Telephone Technical Support

In the U.S. and Canada, technical support representatives are available to answer your questions
between 5 am. and 5 p.m. PST. You can also fax your questionsto us. (Please include your voice
telephone number and indicate whether you prefer aresponse by phone or by fax). Outsidethe U.S.
and Canada, please contact your local distributor.

1-800-628-8686 U.S. and Canada
916-356-7599 U.S. and Canada
916-356-6100 (fax) U.S. and Canada

Product Literature

You can order product literature from the following Intel literature centers.

1-800-548-4725 U.S. and Canada
708-296-9333 U.S. (from overseas)
44(0)1793-431155 Europe (U.K.)
44(0)1793-421333 Germany
44(0)1793-421777 France
81(0)120-47-88-32 Japan (fax only)
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1.5 Related Documents

Table 1-1. Related Resources

Document Title Order Number
Intel® Pentium® Il Processor - Low-Power Module datasheet 273299
Mobile Pentium® Il Processor Specification Update 245306
Pentium® 11l Processor - Low-Power Module at 500/100 MHz Design Guide 273319
Pentium® Il Processor - Low-Power Module at 500/100 MHz SDRAM DIMM
Routing Guidelines 213317
Pentium® 11l Processor - Low-Power Module Thermal Design Guide 273300
P6 Family of Processors Hardware Developer’s Manual 244001
Intel Architectu_re Soft_vvare Developer’s Manual, 243190
Volume 1: Basic Architecture
Intel Architecture Soﬂware Developer’s Manual, 243191
Volume 2: Instruction Set Reference
Intel Architecture Software ngelopgr’s Manual, 243192
Volume 3: System Programming Guide
Intel® 440BX AGPset: 82443BX Host Bridge/Controller datasheet 290633
Intel® 440BX AGPset: 82443BX Host Bridge/Controller Specification Update 290639
Intel® 440BX AGPset: 82443BX Host Bridge/Controller Timing Specification 273218
82371AB (PIIX4) and 82371EB (PIIX4E) PCI-TO-ISA/IDE Xcelerator datasheet 290562
Intel 82371EB (PIIX4E) Specification Update 290635
Intel 82371AB PCI ISA IDE Xcelerator (P11X4) Timing Specification 273135
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Getting Started 2

2.1

Warning:

2.1.1

This chapter identifies the evaluation board kit's key components, features and specifications, and
tells you how to set up the board for operation.

Overview

The evaluation board consists of a baseboard and a processor assembly.

* The processor assembly consists of an Intel® 500-MHz Pentium® 111 Processor — L ow-Power
Module (100-MHz processor side bus) with an 82443BX Host Bridge/Controller, I TP port and
level shifters.

® The baseboard contains the 82371EB PCI ISA IDE Xcelerator (PIIX4E) and other system
board components and peripheral connectors.

The processor assembly is attached to the baseboard at the factory. Do not remove the processor
assembly from the baseboard. Intel will not support the processor assembly or the baseboard if any
portion of the assembly (including the processor module) is removed by the customer.

Processor Assembly Features

The processor assembly features are summarized bel ow.

Pentium 1l Processor — L ow-Power Module:

* Full support for the Pentium® 111 processor — Low Power at 500 MHz with 256-Kbyte, 8-way
set-associative, on-die cache and 100-MHz system bus frequencies

* Intel 440BX AGPset: 82443BX Host Bridge/Controller
¢ 100 MHz memory interface:
— 64-bit memory data interface
— 100 MHz SDRAM support
— 16-Mbit, 64-Mbit, and 128-Mbit DRAM technologies
* Five PCI masters
— PCI Specification Rev 2.1 Compliant
¢ Accelerated Graphics Port (AGP) Support:
— AGP Interface Specification Revision 1.0 compliant
— Single AGP, 66-MHz, 3.3-V device support
* Integrated System Power Management support
* Integrated voltage regulator solution
* Thermal Transfer Plate (TTP) for heat dissipation

Pentium® 11l Processor — Low-Power Module Development Kit Manual 11
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Interposer Card:
* Level shiftersto convert 3.3V PCl to 5V PCI
¢ |TP connector to interface to an I TP debugger

Caution: The ITP connector used on this board requiresa 1.5 V supply voltage. Previous devel opment kit
board ITP connectors required a2.5 V supply voltage.

See the Intel® Pentiun® 11l Processor — Low-Power Module datasheet (order number 273299) for
more information on the module.

2.1.2 Baseboard Features

The evaluation baseboard has these features:
¢ Flash system BIOS ROM
— General Software system BIOS
— In-circuit BIOS upgradability
¢ Two SDRAM DIMM connectors
¢ 32-Mbyte, 100-MHz SDRAM DIMM included
— 4 Mbyte x64, 3.3V, 100 MHz with a CAS latency of 2
* User-accessible on-board connectorsinclude:
— Two serial RS-232 ports;, COM1, COM2
— One EPP/ECP paralléel port
— PS/2 keyboard and PS/2 mouse (6-pin mini-DIN connectors)
— Two USB ports
— Two IDE bus connectors
— One floppy connector

— Three PCI expansion slots and two | SA expansion slots. There are no shared dlots, so all
are usable.

— One AGP connector

— Standard ATX power supply connector
* Miscellaneous features include:

— On-board post-code debugger (Port 80)

— Reset push button

— Stand-off feet for table-top operation

12 Pentium® Il Processor — Low-Power Module Development Kit Manual
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Note:

2.3.1

Getting Started

Included Hardware

¢ Evaluation board (baseboard and processor assembly combination)

* 4.3-Gbyte hard disk drive pre-loaded with the QNX Real Time Operating System*
* 32-Mbyte SDRAM DIMM

¢ Attached fansink

* PCI video graphics adapter

* Intel® PRO/100+ Adapter - 82559-based Ethernet network adapter

* Mounting hardware

* |DE cablefor the hard disk drive

Software Key Features

The software in the kit was chosen to facilitate development of real-time applications based on the
components used in the evaluation board. The software tools included in your kit are described in
this section.

Refer to the letter included in your kit for up to date information on other vendors offering
development software for this kit.

Software in the kit is provided free by the vendor and is only licensed for evaluation purposes.
Customers using the tools that work with Microsoft products must have licensed those products.
Any targets created by those tools should al so have appropriate licenses. Software included in the
kit is subject to change.

General Software, Inc.

Embedded BIOS is afull-featured BIOS for x86-based handheld, embedded, and volume
consumer electronics applications. This product offers awinning combination of superior OEM
configurability and superior embedded features.

Intel selected Embedded BIOS as the standard pre-installed pre-boot firmware for this design. The
following features of Embedded BIOS have been enabled in this Intel development kit:

* SDRAM detection, configuration and initialization

* |2 cache configuration and initialization

* Intel 440BX Northbridge configuration and initialization
* PIIX4E Southbridge configuration and initialization

* POST codes displayed to POST code monitor

¢ Two seria ports, one EPP/ECP parallel port

* PCI bus and device enumeration and configuration

* AGP configuration and initialization

* SMC FDC37B787 Super I/O programming

Pentium® 11l Processor — Low-Power Module Development Kit Manual 13
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2.3.2

14

Integrated debugger
Burn-in diagnostics
Consol e redirection

M anufacturing mode

QNX Software Systems, Ltd.

The QNX Real Time Operating System for Intel Architecture comes pre-loaded on the hard disk
supplied in your kit.

Small memory footprint of the QNX operating system with microGUI

QNX microGUI isafull featured graphical user interface (GUI) and windowing system
Photon Application Builder

QNX Development kit provides the basic utilitiesto build and program Intel Flash
Watcom C/C++ Development Suiteis afull featured development suite

Includes compiler, assembler and debugger with full support for the QNX microGUI function
library

M akes development of optimized QNX executables fast and easy
Fully integrated with the provided video and network drivers

To use the QN X software, use the following password and username:

Password: QNX

Username; Inteldemo

Caution:  Use the shutdown button to exit from QNX. Improper shutdown may result in the loss of thefile
system.

Pentium® Il Processor — Low-Power Module Development Kit Manual
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2.4 Before You Begin

Before you set up and configure your evaluation board, you may want to gather some additional

hardware and software.

VGA Monitor

Power Supply
Keyboard

Mouse
Additional Drives

Video Adapter

Network Adapter

Other Devices
and Adapters

You can use any standard VGA or multi-resolution monitor. The setup
instructions in this chapter assume that you are using a standard VGA
monitor.

You must use an AT X-type PC power supply.
You need a keyboard with a PS/2 style connector or adapter.
Optional. You can use a mouse with a PS/2 style connector or adapter.

You can connect up to four IDE drives and two floppy drivesto the
evaluation board. Two devices (master and slave) can be attached to
each IDE connector. You will need to provide the cables for these
drives.

You may have all these storage devices attached to the board at the
same time.

You can use the video adapter supplied with your kit, or you can use
any other video adapter. The evaluation board supports AGP, PCI and
ISA video cards. It is up to you to install the correct drivers for video
adapters other than the one provided.

An Intel Pro 100+ Adapter network adapter card is supplied with your
kit. Driversfor this adapter are also provided.

The evaluation board supports all standard PCI and I|SA compatible
network cards. You will haveto install the correct drivers for adapters
not included in your kit.

The evaluation board behaves much like a standard desktop computer
motherboard. Most PC compatible peripherals can be attached and
configured to work with the evaluation board. For example, you may
want to install asound card or an AGP graphics card.

Pentium® 11l Processor — Low-Power Module Development Kit Manual 15
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Setting up the Evaluation Board

Once you have gathered the hardware described in the last section, follow the steps below to set up
your evaluation board. This manual assumes you are familiar with basic concepts involved with
installing and configuring hardware for a personal computer system. Refer to Figure 2-1 for
locations of connectors, jumpers, etc.

1. Make sureyou are in a static-free environment before removing any components from their
anti-static packaging. The evaluation board is susceptible to electro-static discharge damage;
such damage may cause product failure or unpredictable operation.

2. Inspect the contents of your kit. Check for damage that may have occurred during shipment.
Contact your sales representative if any items are missing or damaged.

Connecting the wrong cable or reversing the cable can damage the evaluation board and may
damage the device being connected. Since the board is not in a protective chassis, use caution when
connecting cablesto this product.

Figure 2-1. Evaluation Board Jumpers and Connectors
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3. Make sure the board's jumpers are set to the following default locations.

* J14 - Notinstalled

* J15- Not installed (Note that the default for thisjumper on previous boards was Installed.)
* J20 - Jumper pins 2-3

* J21 - Jumper pins 2-3

* J22 - Jumper pins 2-3

* J23 - Jumper pins 2-3

* J24 - Jumper pins 1-2

4. Mount the hardware:

« Table-top operation: The evaluation board is shipped with standoff “feet” for usein a
table-top environment. These feet are installed on the evaluation board to raise it off the
table surface.Your kit contains two bags of mounting hardware. One bag contains eight
standoff feet, eight mounting screws, and eight washers. Another bag has three shorter
feet that must be attached dightly differently.

— To mount the eight standard feet, insert awasher onto a screw, then push the screw
through the top of the board. From below the board, thread one of the longer feet
onto the screw.

— To mount the three specia feet, screw the three shorter feet onto the existing
screws. See Figure 2-1 for the location of the three special holes.

Warning: Do not remove the nuts from these three holes! Thiswill detach the processor assembly from the
baseboard, and Intel will no longer support the evaluation board.

¢ Theevaluation board is not an ATX form factor.

5. Connect desired storage devices to the evaluation board:

The evaluation board supports Primary and Secondary |DE interfaces that can each host one or
two devices (master/slave). When you are using multiple devices, such as ahard disk and a
CD-ROM drive, make sure the hard disk drive has ajumper in the master position and the CD-
ROM has a jumper in the slave position. When you are using a single IDE device with the
evaluation board, make sure that the jumper is set correctly for single master operation. For
jumper settings for other configurations, consult the drive's documentation.

Note: Theevaluation board BIOS only supports hard drives of 16 Gbytes or |ess.

e Instaling the IDE hard disk drive included in your Kit:

— Connect the hard drive's I DE cable connector to the JP4 connector on the evaluation
board. Be sure to align Pin 1 of the cable connector with pin 1 of JP4.

— Connect the other end of the cable to the hard disk drive.

Caution: Make sure the tracer on the ribbon cable is aligned with pin 1 on both the hard disk and the IDE
connector header. Connecting the cable backwards can damage the evaluation board or the hard
disk.

— Connect the hard drive to the power supply.

Note: Thehard disk is already formatted and is pre-loaded with the QNX Real-Time Operating System
for Intel Architecture.
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Note:

Note:
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— You may have to make changes to the system BIOS to enabl e this hard disk. See
Chapter 5, “BIOS Quick Reference” for more information.

»  Floppy drive: A floppy disk drive connected to the evaluation board is the most direct
method for loading software.

— Insert the floppy drive cable into JP1 (be sure to orient Pin 1 correctly).
— Connect the other end of the ribbon cable to the floppy drive.
— Connect a power cable to the floppy drive.

— You must make changes to the system BIOS to enable this floppy disk. See
Chapter 5, “BIOS Quick Reference” for more information.

6. Make surethe SDRAM DIMM isinstalled in the socket |abeled J18.

7. Connect a PS/2 mouse and keyboard (see Figure 2-1 for connector locations).

J1 (on the baseboard) is a stacked PS/2 connector. The bottom connector is for the mouse and the
top isfor the keyboard.

8. Make sure the fansink’s power connector is plugged into Jumper J12.

9. Ingtal the Intel Pro 100+ Adapter into the J7 PCI slot. The BIOS provided is not a Plug and
Play BIOS; the network adapter may not function properly when it isinstaled in the J8 or J9
PCI dots. Connect the network cable to the port on the card.

10. Install the PCI video adapter into one of the available PCI sots. Connect the monitor cable to
the VGA port on the card.

11. Connect the power supply:

You'll need a standard ATX PC power supply. Make sure the power supply is unplugged (or
turned off), then connect the power supply cable to the power header (J11).

Some ATX power supplies do not have an on/off switch. In this case remove jumper J20 before
plugging in the ATX power connector. J20 controls an internal power supply on/off switch. When
you are ready to apply power, insert the jumper on pins 2-3. You may want to wire thisheader up to
atoggle switch for convenience.

Turn on the power to the monitor and evaluation board.When the power is on you should see two
power-indicator LEDs light up (located next to the ATX power connector in the upper right corner
of the board; see Figure 2-1). Check to see that the fansink on the thermal transfer plate on the
processor module is operating.

Configuring the BIOS

General Software's BIOS software is pre-loaded on the evaluation board. You will have to make
changes to the BIOS to enable hard disks, floppy disks and other supported features You can use
the Setup program to modify BIOS settings and control the special features of the system. Setup
options are configured through a menu-driven user interface. Chapter 5, “BlOS Quick Reference”
contains a description of BIOS options.

BI1OS updates may periodically be posted to Intel’s Developers web site at
http://devel oper.intel .com/.
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Theory of Operation

3.1 Block Diagram

Figure 3-1. Evaluation Board Block Diagram
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3.2

Note:

3.3

3.3.1

3.3.2

3.3.21
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Mechanical Design

For extra protection in a development environment users may want to install the evaluation board
in achassis. The evaluation board has two |SA connectors, three PCI connectors, one AGP
connector and two DRAM DIMM connectors. The I/O connectors arein the rear of the board in the
defined ATX 1/O window.

The evaluation board does not conform to the ATX form factor. It exceeds the length requirement
dlightly. The board may not fit into a standard ATX chassis.

System Operation

The 500-MHz Pentium® 111 Processor — Low Power Module evaluation board is a full-featured
system board and processor assembly that includes a 500-MHz Pentium 111 processor — L ow-Power
M odule with 256 Kbytes of on-die cache and the Intel 82443BX Host Bridge/Controller. The
evaluation board contains the Intel 82371EB PCI-to-1SA/IDE Xcelerator (PI1X4E) and other
system and I/O peripherals.

Pentium Ill Processor — Low Power

The processor module on the processor assembly contains a Pentium Il Processor — L ow-Power
running at 500/100 MHz with 32-Kbyte L 1 code and data caches.

82443BX Host Bridge/Controller

The Intel® 440BX AGPset supports the Pentium 111 processor architecture. It interfaces with the
Pentium |1l Processor — Low Power system bus at 100 MHz. Along with its Host-to-PCI bridge
interface, the 82443BX Host Bridge/Controller has been optimized with a 100 MHz SDRAM
memory controller and data path unit. The 82443BX also features the Accelerated Graphics Port
(AGP) interface. The 82443BX component includes the following functions and capabilities:

* 64-bit Low Power GTL+ based system data bus interface

* 32-hit system address bus support

* 64/72-bit main memory interface with optimized support for SDRAM
¢ 32-hit PCI businterface with integrated PCI arbiter

* Supportsasingle 66-MHz, 3.3-V AGP device

¢ Extensive data buffering between all interfaces for high throughput and concurrent operations

Memory Organization

The memory interface of the 82443BX Host Bridge/Controller is available at the module
connector. This allows for the following:

* One set of memory control signals, sufficient to support up to three SO-DIMM sockets and six
banks of SDRAM at 100 MHz

* One CKE signal for each bank

Pentium® Il Processor — Low-Power Module Development Kit Manual
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3.3.2.3

3.3.24

Theory of Operation

Memory features not supported by the 82443BX Host Bridge/Controller in this product are;
¢ Eight banks of memory

* 256-Mbit memory devices

* Second set of memory address lines (MAA[13:0])
¢ Extended Data Out (EDO) DRAM

* 66-MHz memory bus

The clocking architecture supports the use of SDRAM. Dueto tight timing requirements of the
100-MHz SDRAM clocks, the clocking mode for SDRAM memory configurations allows all host
and SDRAM clocksto be generated from the same clocking architecture on the system electronics.

System Bus Interface

The 82443BX supports a maximum of 4 Gbytes of memory address space from the processor
perspective. The largest address size is 32 hits. The 82443BX provides bus control signals and
address paths for transfers between the processor bus, PCI bus, Accelerated Graphics Port and
main memory. The 82443BX supports a 4-deep-in-order queue, which provides support for
pipelining of up to four outstanding transaction requests on the system bus. The Pentium Ill
Processor — Low Power supports a second-level cache size of 256 Kbytes with ECC. All cache-
control logic is provided on the processor.

For system bus-to-PCl transfers, the addresses are either translated or directly forwarded on the
PCI bus, depending on the PCI address space being accessed. When the accessisto a PCl
configuration space, the processor 1/0 cycle is mapped to a PCI configuration space cycle. When
the accessisto a PCI I/O or memory space, the processor address is passed without modification to
the PCI bus. Certain memory address ranges are dedicated for a graphics memory address space.
When this space or a portion of it is mapped to main DRAM, the addressis translated by the AGP
address remapping mechanism and the request is forwarded to the DRAM subsystem. A portion of
the graphics aperture can be mapped on the AGP, and the corresponding system bus cycles
accessing that range are forwarded to the AGP without any trandation. The AGP address map
defines other system bus cycles that are forwarded to the AGP.

Accelerated Graphics Port (AGP) Interface

The 82443BX supports an AGP interface. The AGP interface has a maximum theoretical transfer
rate of ~500 Mbytes/s.

System Clocking

The 82443BX operates the system bus interface at 100 MHz, the PCI bus at 33 MHz and the AGP
at atransfer rate of 66/133 MHz. The 82443BX clocking scheme uses an external clock synthesizer
that produces reference clocks for the system bus and PCI interfaces. The 82443BX generates the
AGP and DRAM clock signals. Please refer to the CK97 Clock Synthesizer/Driver Specification
(order number 243867).

Pentium® 11l Processor — Low-Power Module Development Kit Manual 21



u
Theory of Operation I ntel ®
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Caution:

3.3.4

3.3.5

3.3.6

3.3.7
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I'TP

The evaluation board is populated with a1.5 V I TP debugger port. The I TP port provides a path for
debugger tools like emulators, in-target probes, and logic analyzersto gain access to the Pentium 111
Processor — Low Power registers and signals without affecting high speed operation. This allows
the system to operate at full speed with the debugger attached.

The I TP connector used on this board requiresa 1.5 V supply voltage. Previous devel opment kit
board ITP connectors required a2.5 V supply voltage.

82371EB PCI to ISA/IDE Xcelerator (PIIX4E)

The 82443BX is designed to support the PlI X4E |/O bridge. The PIIX4E is a highly-integrated
multifunctional component that supports the following functions and capabilities:

* PCI Revision 2.1 compliant PCI-to-1SA bridge with support for 33-MHz PCI operations
¢ ACPI Power Management support

¢ Enhanced DMA controller, interrupt controller and timer functions

* Integrated IDE controller with Ultra DMA/33 support

* USB host interface with support for two USB ports

¢ System Management Bus (SMB) with support for DIMM Serial Presence Detect

DRAM

The evaluation board provides two 168-pin DIMM module connectors. The DRAM interfaceisa
64-bit data path that supports 100-MHz Synchronous DRAM (SDRAM). The DRAM interface
supports 4 Mbytes to 256 Mbytes of 4-Mbit, 16-Mbit and 64-Mbit DRAM and SRAM technology
(both symmetrical and asymmetrical). Parity is not supported. One 32-Mbyte SDRAM DIMM is
included in the kit.

Power

The evaluation board uses an industry standard AT X-style power supply with a20-pin connector. A
230-watt (minimum) supply is recommended. Note that the ATX power connector is keyed to
prevent incorrect insertion. See“ ATX Power Connector” on page 4-29 for adetailed description of
the power connector.

Make sure that the ATX power supply isnot plugged into the wall when connecting or
disconnecting it from the evaluation board.

Power Management

Power management is not a supported or tested feature of the Penti um® 111 Processor — L ow-Power
M odule Development Kit.
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3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

3.3.13

3.3.14

3.3.15

3.3.16

Theory of Operation

Boot ROM

The system boot ROM installed at U11 isa2-Mbit 28F002BC flash device. The systemis set up
for in-circuit reprogramming of the BIOS, but the flash device is also socketed. This deviceis
addressable on the XD bus extension of the ISA bus.

RTC/NVRAM

The RTC and NVRAM are contained within the 82371EB PIIX4E device. CMOS NVRAM
backup is provided by a 3-V lithium-ion battery.

Legacy 1/O

Support for legacy 1/0 functions is provided by the Intel 82371EB PlIX4E and the SMC
FDC37B787 Superl/O* device.

IDE Support

The evaluation board supports both a primary and secondary IDE interface viatwo 40-pin IDE
connectors. The connector labeled IDEL is the primary interface. IDE2 is the secondary interface.

Floppy Disk Support

Floppy disk support is provided by the SMC FDC37B787 Superl/O device. One 34-pin floppy
connector is provided on the evaluation board.

Keyboard/Mouse

Keyboard and mouse support are provided by the SMC FDC37B787 Superl/O device. The
keyboard and mouse connectors (J1) are PS/2 style, 6-pin stacked miniature DIN connectors. The
top connector is for the keyboard and the bottom connector is for the mouse.

USB

USB support is provided through the PIIX4E and can be used through connector J2.

RS232 Ports

Two serial 1/O ports provided by the SMC FDC37B787 Superl/O device. Two 9-pin RS232
connectors are provided on a single stacked connector (J4).

IEEE 1284 Parallel Port

One 25-pin |EEE 1284 parallel port connector controlled by the SMC FDC37B787 Superl/O
deviceis provided (J3).
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3.3.18

3.3.19

3.3.20

3.3.21
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PCIl Connectors

Three industry standard 32-bit, 5-V PCI connectors are provided on the evaluation board. The
connectors are designed to handle either a5-V only card or auniversal card. 3.3-V cards are not
supported.

ISA Connectors

Two 16-bit ISA connectors are provided on the evaluation board.

AGP Connector

AGP support is provided through the 82443BX Host Bridge/Controller. One industry standard
AGP connector (J13) is provided on the evaluation board.

Post Code Debugger

The evaluation board has an on-board Post Code Debugger. Data from any program that does an
I/O writeto 0080H islatched and displayed on thetwo LEDs (U12 and U13). During BIOS startup,
codes are posted to these LEDs to indicate what the BIOS is doing. Application programs can post
their own data to these LEDs by writing to I/O address 0080H.

Clock Generation

There are two devices on the baseboard which generate and distribute the clocks used by the entire
system. These are the CY 2280 clock synthesizer and the CY 2318NZ clock buffer.

The CY 2280 generates the clocks for the Pentium Il Processor — Low Power Module, Host
Bridge/Controller, cache, PCI, USB and | SA bus. The processor clock runs at 100 MHz. The PCI
clocksrun at 33 MHz. Thisdeviceis capable of spread spectrum clocking. If spread spectrum
clocking is enabled, a 0.5% down spread will be introduced in the processor and PCI clocks.

The CY 2318NZ clock buffer is used to buffer the clock signals sent to the SDRAM DIMMS. The
SDRAM interface operates at 100 MHz.
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3.3.22 Interrupt Map

Table 3-1. Interrupts

IRQ System Resources
NMI I/0 Channel Check

0 Reserved, Interval Timer

1 Reserved, Keyboard buffer full

2 Reserved, Cascade interrupt from slave PIC
3 Serial Port 2

4 Serial Port 1

5 Parallel Port (PNPO option)

6 Floppy

7 Parallel Port 1

8 Real Time Clock

9 IRQ2 Redirect

10 Reserved. Not supported.

11 Reserved. Not supported.

12 Onboard Mouse Port if present, else user available
13 Reserved, Math coprocessor

14 Primary IDE if present, else user available
15 Reserved. Not supported.

3.3.23 Memory Map

Table 3-2. Memory Map

Theory of Operation

Address Range
(Hex)

Size Description

100000-8000000

127.25M | Extended Memory

E0000-FFFFF

128K BIOS

C8000-DFFFF

Available expansion BIOS area (Flash disk memory window)

A0000-C7FFF

Off-board video memory and BIOS

9FCO00-9FFFF 1K Extended BIOS Data (movable by QEMM, 386MAX)
80000-9FBFF 127K Extended conventional
00000-7FFFF 512K Conventional
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Hardware Reference 4

4.1

Warning:

4.1.1

| mportant:

This section provides reference information on the system design. Included in this section is
connector pinout information, jumper settings, and other system design information.

Processor Assembly

The processor assembly contains all of the host bus devices such asthe Pentium® 111 Processor —
Low-Power Module and the 82443BX Host Bridge/Controller. The processor assembly also
includes an interposer card with level shiftersfor the 5V PCI bus, avoltage regulator and an ITP
debugger connector. The assembly connects to the baseboard via a 400-pin connector.

The processor assembly is attached to the baseboard at the factory. Do not remove the processor
assembly from the baseboard. Intel will not support the processor assembly or the baseboard if any
portion of the assembly (including the processor modul€) is removed by the customer.

Thermal Management

The objective of thermal management isto ensure that the temperature of each component is
maintained within specified functional limits. The functional temperature limit is the range within
which the electrical circuits can be expected to meet their specified performance requirements.
Operation outside the functional limit can degrade system performance and cause reliability
problems. The processor modul e contains two thermal transfer plates (TTP). The thermal solution
should be pre-installed on the TTP over the processor.

The evaluation kit contains afan sink attached to the TTP above the Pentium |11 Processor — Low
Power. Thisthermal solution has been tested in an open air environment at room temperature and is
sufficient for evaluation purposes only. It is up to the designer to provide adequate thermal
management for any customer-derived designs.

The Pentium 1l Processor — Low-Power Module with the Intel 443BX Host Bridge/Controller, and
voltage regulator dissipates athermal design power (TDP) of 15 W when a case temperature of
approximately 85° C is maintained. The processor core dissipates the majority of the thermal
power. A thermal solution must be designed to ensure that the maximum case temperature of the
TTPis never exceeded. The specified maximum ambient temperature for module operation is

55° C. However, the thermal solutions are targeted for operation in the ambient temperature range
of 50-70° C. Refer to the to the Pentium® 111 Processor — Low-Power Module Thermal Desi gn
Guide (order number 273300) for more details.
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4.1.2

Caution:

4.2

4.3

4.4

ITP Debugger Port

The evaluation platform is populated with a 1.5 V I TP debugger port. The I TP port provides a path
for debugger tools like emulators, in-target probes, and logic analyzersto gain access to the
processor’s registers and signal s without affecting high speed operation. This allows the system to
operate at full speed with the debugger attached.

The I TP connector used on this board requiresa 1.5 V supply voltage. Previous devel opment kit
board ITP connectors required a2.5 V supply voltage.

Post Code Debugger

The evaluation board has an on-board Post Code Debugger. Data from any code that does an 1/0
write to 80H islatched on the two led displays (U12/U13). During BIOS startup, code is posted to
these LEDs to indicate what the BIOS is doing. Application code can post its own data to these
LEDs by doing an 1/0O write to address 80H. The 22V 10 PLD code used to implement this function
isincluded in Appendix A, “PLD Code Listing.”

ISA and PCI Expansion Slots

The evaluation platform has three PCI expansion slots and two | SA slots.

PCI Device Mapping

On the evaluation platform the PCI devices are mapped to PCI device numbers by connecting an
address line to the IDSEL signal of each PCI device. Table 4-1 shows the mapping of PCI devices.

Table 4-1. PCI Device Mapping

28

Device Address Line PCI Device Number
PIIX4E AD18 7
PCI Slot 0 (37) AD28 17
PCI Slot 1 (J8) AD29 18
PCI Slot 2 (39) AD30 19
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4.5 Connector Pinouts

45.1 ATX Power Connector

Table 4-2 shows the signals assigned to the ATX style power connector.

Table 4-2. Primary Power Connector (J11)

Pin Name Function
1 3.3V 3.3V
2 3.3V 3.3V
3 GND Ground
4 +5V +5VVCC
5 GND Ground
6 +5V +5V VCC
7 GND Ground
8 PWRGD Power Good
9 5VSB Standby 5V
10 +12V +12V
11 3.3V 3.3V
12 -12V -12V
13 GND Ground
14 PS_ON# Soft-off control
15 GND Ground
16 GND Ground
17 GND Ground
18 -5V -5 Volts
19 +5V +5VVCC
20 +5V +5VVCC
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4.5.2

4.5.3
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ITP Debugger Connector

n

tel.

Caution: TheITP pinout and supply voltage are different from those specified for previous development kit

boards.

Table 4-3. ITP Connector Pin Assignment (J1 on the Interposer Card)

Pin Signal Pin Signal
1 GND 16 GND
2 RESET# 17 PRDYO#
3 GND 18 GND
4 DBRESET# 19 PREQ1#
5 GND 20 GND
6 TCK 21 PRDY1#
7 TDI 22 GND
8 T™S 23 PREQ2#
9 TDO 24 GND
10 POWERON 25 PRDY2#
1 TRST# 26 GND
12 DBINST# 27 PREQ3#
13 BSEN# 28 GND
14 GND 29 PRDY3#
15 PREQO# 30 BCLK
Stacked USB
PO is the bottom connector. P1 is on top.
Table 4-4. USB Connector Pinout (J2)
Pin PO Signals P1 Signals
1 VCCO \eloi
2 DO- D1-
3 DO+ D1+
4 GNDO GND1
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4.5.4 Mouse and Keyboard Connectors
The keyboard port is on top. The mouse port is on the bottom.

Table 4-5. Keyboard and Mouse Connector Pinouts (J1 on the Baseboard)

Pin Signal Name

Data

No Connect

Ground
+5 V (fused)
Clock

| | |l W[DN| PP

No Connect

455 Parallel Port

Table 4-6. DB25 Parallel Port Connector Pinout (J3)

Pin Signal Pin Signal
Name Name

1 Strobe# 14 Auto Feed#
2 Data Bit 0 15 Fault#

3 Data Bit 1 16 INIT#

4 Data Bit 2 17 SLCT IN#
5 Data Bit 3 18 Ground

6 Data Bit 4 19 Ground

7 Data Bit 5 20 Ground

8 Data Bit 6 21 Ground

9 Data Bit 7 22 Ground
10 ACK# 23 Ground
11 Busy 24 Ground
12 Paper end 25 Ground
13 SLCT
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4.5.6 Serial Ports
COM1 isthe top connector. COM?2 is the bottom connector.

Table 4-7. Serial Port Connector Pinout (J4)

Pin Signal Name

DCD

Serial In (SIN)
Serial Out (SOUT)
DTR

GND

DSR

RTS

CTS

RI

Ol N[O~ W[IDN|F

45.7 IDE Connector

Table 4-8. PCI IDE1 (JP3) and IDE2 (JP4) Connector

Pin Signal Name Pin Signal Name
1 Reset IDE 2 Ground

3 Host Data 7 4 Host Data 8
5 Host Data 6 6 Host Data 9
7 Host Data 5 8 Host Data 10
9 Host Data 4 10 Host Data 11
11 Host Data 3 12 Host Data 12
13 Host Data 2 14 Host Data 13
15 Host Data 1 16 Host Data 14
17 Host Data O 18 Host Data 15
19 Ground 20 Key

21 DRQ3 22 Ground

23 I/O Write# 24 Ground

25 I/0 Read# 26 Ground

27 IOCHRDY 28 BALE

29 DACK3# 30 Ground

31 IRQ14 32 I0CS16#

33 Addr 1 34 Ground

35 Addr 0 36 Addr 2

37 Chip Select 0# 38 Chip Select 1#
39 Activity 40 Ground
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4.5.8 Floppy Drive Connector

Table 4-9. Diskette Drive Header Connector (JP1)

Pin Signal Name Pin Signal Name
1 Ground 2 FDHDIN
3 Ground 4 Reserved
5 Key 6 FDEDIN
7 Ground 8 Index
9 Ground 10 | Motor Enable A#
11 Ground 12 | Drive Select B#
13 Ground 14 | Drive Select A#
15 Ground 16 | Motor Enable B#
17 Ground 18 | DIR#
19 Ground 20 | STEP#
21 Ground 22 | Write Data#
23 Ground 24 | Write Gate#
25 Ground 26 | Track 00#
27 Ground 28 | Write Protect#
29 Ground 30 | Read Data#
31 Ground 32 | Side 1 Select#
33 Ground 34 | Diskette Change#
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459 PCI Slot Connector

Table 4-10. PCI Slots (J7, J8, J9)

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
Al VCC Bl -12v A32 AD16 B32 | AD17
A2 + 12V B2 GND A33 3.3V B33 CBE2#
A3 VCC B3 GND A34 FRAME# B34 | GND
A4 VCC B4 No Connect A35 GND B35 IRDY#
A5 VCC B5 VCC A36 TRDY# B36 33V
A6 PIRQ1# B6 VCC A37 GND B37 DEVSEL#
A7 PIRQ3# B7 PIRQ2# A38 STOP# B38 GND
A8 VCC B8 PIRQO A39 3.3V B39 LOCK#
A9 No Connect B9 PRSNT1B# A40 SDONE B40 PERR#
Al0 VCC B10 No Connect A4l SBO# B41 3.3V
All No Connect B11 PRSNT2B# A42 GND B42 SERR#
Al2 GND B12 GND A43 PAR B43 3.3V
A13 GND B13 GND Ad44 AD15 B44 | CBE1#
Al4 No Connect B14 No Connect A45 3.3V B45 | AD14
Al5 RST# B15 GND A46 AD13 B46 GND
Al6 VCC B16 PCLK3 A47 AD11 B47 | AD12
Al7 GNT1# B17 GND A48 GND B48 | AD10
Al8 GND B18 REQ# A49 AD9 B49 GND
A19 Reserved B19 VCC A50 KEY B50 KEY
A20 AD30 B20 AD31 A51 KEY B51 KEY
A21 3.3V B21 AD29 A52 CBEO# B52 | AD8
A22 AD28 B22 GND A53 3.3V B53 | AD7
A23 AD26 B23 AD27 A54 AD6 B54 |33V
A24 GND B24 AD25 A55 AD4 B55 | AD5
A25 AD24 B25 3.3V A56 GND B56 | AD3
A26 IDSEL B26 CBE3# A57 AD2 B57 GND
A27 3.3V B27 AD23 A58 ADO B58 | AD1
A28 AD22 B28 GND A59 VCC B59 |VCC
A29 AD20 B29 AD21 AB0 REQ64# B60 | ACK64#
A30 GND B30 AD19 A61 VCC B61 | VCC
A31 AD18 B31 |33V A62 VvCC B62 |VCC
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Table 4-11. ISA Slots (J5, J6)

ISA Slot Connector

Hardware Reference

Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
Al IOCHK# Bl GND A26 SAS5 B26 DACK2#
A2 SD7 B2 RSTSLOT A27 SA4 B27 TC

A3 SD6 B3 VvCC A28 SA3 B28 BALE
A4 SD5 B4 IRQB9 A29 SA2 B29 VCC
A5 SD4 BS -5V A30 SAl B30 osC
A6 SD3 B6 DREQ2 A3l SAO0 B31 GND
A7 SD2 B7 -12v C1 SBHE# D1 MEMCS16#
A8 SD1 B8 ZEROWS# Cc2 LA23 D2 I0CS16#
A9 SDO B9 +12V c3 LA22 D3 IRQB10
Al0 IOCHRDY B10 GND C4 LA21 D4 IRQB11
All AEN B11 SMEMW# C5 LA20 D5 IRQB11
Al2 SA19 B12 SMEMR# C6 LA19 D6 IRQ15
A13 SA18 B13 IOW# c7 LA18 D7 IRQ14
Al4 SAl7 B14 IOR# C8 LA17 D8 DACKO
Al5 SAl6 B15 DACK3# C9 MEMR# D9 DREQO
Al6 SA15 B16 DREQ3 C10 MEMW# D10 DACKS5
Al7 SAl4 B17 DACK1# cnu SD8 D11 DREQ5
Al8 SA13 B18 DREQ1 Cl2 SD9 D12 DACKG6#
A19 SAl12 B19 REFRESH# C13 SD10 D13 DREQ6
A20 SAl1l B20 SYSCLK Cl4 SD11 D14 DACK7#
A21 SA10 B21 IRQA7 C15 SD12 D15 DREQ7#
A22 SA9 B22 IRQA6 C16 SD13 D16 VCC
A23 SA8 B23 IRQAS5 C17 SD14 D17 MASTER#
A24 SA7 B24 IRQA4 C18 SD15 D18 GND
A25 SA6 B25 IRQA3
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AGP Connector

Table 4-12. AGP Slot (J13)

Pin# B A Pin# B A

1 OVRCNT# 12v 34 Vddqg3.3 Vddq3.3
2 5.0v TYPEDET# 35 AD21 AD22
3 5.0V Reserved 36 AD19 AD20

4 USB+ USB- 37 GND GND

5 GND GND 38 AD17 AD18
6 INTB# INTA# 39 C/BE2# AD16
7 CLK RST# 40 Vddqg3.3 Vddq3.3
8 REQ# GNT# 41 IRDY# FRAME#
9 VCC3.3 VCC3.3 42 3.3Vaux Reserved
10 STO ST1 43 GND GND
11 ST2 Reserved 44 Reserved Reserved
12 RBF# PIPE# 45 VCC3.3 VCC3.3
13 GND GND 46 DEVSEL# TRDY#
14 Reserved Reserved 47 Vddg3.3 STOP#
15 SBAO SBAl 48 PERR# PME#
16 VCC3.3 VCC3.3 49 GND GND
17 SBA2 SBA3 50 SERR# PAR
18 SB_STB Reserved 51 C/BE1# AD15
19 GND GND 52 Vddqg3.3 Vddq3.3
20 SBA4 SBA5 53 AD14 AD13
21 SBAG6 SBA7 54 AD12 AD11
22 KEY KEY 55 GND GND
23 KEY KEY 56 AD10 AD9
24 KEY KEY 57 AD8 C/BEO#
25 KEY KEY 58 Vddqg3.3 Vddq3.3
26 AD31 AD30 59 AD_STBO Reserved
27 AD29 AD28 60 AD7 AD6
28 VCC3.3 VCC3.3 61 GND GND
29 AD27 AD26 62 AD5 AD4
30 AD25 AD24 63 AD3 AD2
31 GND GND 64 Vddqg3.3 Vvddq3.3
32 AD_STB1 Reserved 65 AD1 ADO
33 AD23 C/BE3# 66 Reserved Reserved

NOTES:

1. Reserved pins are only for future use by the A.G.P interface specification.

2. IDSEL# is not a pin on the A.G.P. connector. A.G.P. graphics components should connect the AD16 signal

to the 3. 3 volt IDSEL# function internal to the component.
3. All 3.3 volt cards leave the TYPEDET signal open. All 1.5 volt cards tie this signal hard to ground.
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Jumpers

Table 4-13 shows default jumper settings.

Table 4-13. Default Jumper Settings

4.7.1

4.7.2

4.7.3

Jumper Function Settings

In — Enable Spread Spectrum

J14 Enable Spread Spectrum Clocking )
Out — Disable Spread Spectrum (Default)

In — Reserved

Ji5 Clock Frequency Selection Out — Selects 100 MHz processor side bus operation
(Default)
1-2 Reserved
J20 On/Off 2-3 On (Default)
No Jumper Installed — Off
1-212V
J21 Flash BIOS VPP Select
2-35V (Default)
1212V
J22 Flash BIOS boot block control

2-3 5V (Default)

1-2 SMI# controlled by IOAPIC

J23 SMI# Source
2-3 SMI# controlled by PIIX4E (Default)

1-2 Normal Operation (Default)

J24 CMOS RAM Clear
2-3 Clear CMOS RAM

Enable Spread Spectrum Clocking (J14)

This jumper is used to enable or disable spread spectrum clocking on the clock synthesizer. When
thisjumper isin, a 0.5% down spread will be introduced into the PCI and CPU clocks. The default
setting is no jumper installed, which disables spread spectrum clocking.

Clock Frequency Selection (J15)

This jumper controls the frequency of the processor clock. When the jumper is out, the processor
side bus operates at 100 MHz. Thisisthe default setting. (When the jumper isin, the processor side
bus operates at 66 MHz operation. This setting is not recommended and is not supported.)

On/Off (J20)

Thisjumper is used to control the state of the ATX power supply. When this jumper isremoved, the
power supply will be turned off. Placing the jumper in the 2-3 position will turn the power supply
on.

The 1-2 position is reserved and should not be used.
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4.7.5

4.7.6

4.7.7

4.7.8
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Flash BIOS VPP Select (J21)

This jumper controls the voltage presented to the flash BIOS VPP pin. The 2-3 position supplies
5V and isthe default for normal operation. This position inhibits programming or erasing the flash
BIOS.

The 1-2 position supplies 12 V and should only be used if directed to do so by a utility that isused
to reprogram the BIOS.

Flash BIOS Boot Block Control (J22)

This jumper controls the Boot Block protection of the Flash BIOS. When this jumper isin the 2-3
position, the boot block islocked and cannot be programmed. Thisis the default position of this
jumper.

The 1-2 position unlocks the boot block so that it can be erased and reprogrammed. This position
should only be used under the direction of a utility that is designed to reprogram the boot block of
the flash device.

SMI# Source Control (J23)

This jumper selects the source of the SMI# interrupt to the processor. Only the 2-3 position which
selects the PII X4E is supported. The 1-2 position is reserved for future use.

CMOS RAM Clear (J24)

This jumper controls power to the battery backed-up CMOS RAM. This RAM is used to store
information about the system configuration that is required by the BIOS. The 1-2 position is for
normal operation. The 2-3 position allows for the RAM to be cleared.

To clear the RAM perform the following steps:
1. Remove power from the evaluation platform by removing jumper J20
Move J24 to the 2-3.
Disconnect the power supply (J11).
Install J24 in the 1-2 position.
Reconnect the power supply (J11).

© o &~ w D

Reboot the system and enter the BIOS setup screen to configure the system.

Push Button Switches

There are two push button switches on the evaluation board labeled S1 and S2.
¢ Slisnon-functional and reserved for future use.
* S2isthereset button. Press S2 to force a hardware reset of the system.
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4.8 In-Circuit BIOS Update

The BIOS can be upgraded in-circuit. BIOS updates may periodically be posted to Intel’s
Developers siteat http://www.intel.com/design/.

To reprogram the BIOS:

1

N o o~ D

Set Jumper J21 and Jumper J22 to the 1-2 position on the evaluation platform.
Download the new BIOS upgrade file from Intel’s Developers’ web site.
Extract the BIOS upgrade zip file onto a bootable floppy.

Insert the floppy disk into the floppy drive attached to the evaluation board.
Reboot the evaluation board so that it boots from the floppy.

Follow the on-screen instructions.

When the BIOS update program is finished, power down the board and reset the jumpers at
J21 and J22 to the 2-3 position.
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BIOS

Quick Reference 5

5.1

5.2

The Pentium® 11l Processor — Low-Power Module evaluation board is licensed with asi ngle copy
of Embedded BIOS and Embedded DOS software from General Software, Inc.! This softwareis
provided for demonstration purposes only and must be licensed directly from General Software,
Inc. for integration with new designs. General Software may be reached at (800) 850-5755, on the
web at http://www.gensw.com, or via email at sales@gensw.com.

BI1OS updates may periodically be posted to the Intel Developers’ web site at
http://devel oper.intel .com/.

BIOS and Pre-Boot Features

The system’s pre-boot environment is managed with an adaptation of Embedded BIOS from
General Software. The pre-boot environment includes POST, Setup Screen System, Manufacturing
Mode, Console Redirection, Windows CE Loader (CE Ready), and Integrated BIOS Debugger. A
REFLASH tool is aso available to update the BIOS image with new builds of Embedded BIOS
that may be obtained from General Software.

Before using the system, please read the following to properly configure CMOS settings, and learn
how to use the embedded features of the pre-boot firmware, Embedded BIOS.

The last two sections of this chapter provide the BIOS POST Codes and Beep codes.

Power-On Self-Test (POST)

When the system is powered on, Embedded BIOS tests and initializes the hardware and programs
the chipset and other peripheral components. During thistime, POST progress codes are written by
the system BIOSto /O port 80H, allowing the user to monitor the progress with a special monitor.
“Embedded BIOS POST Codes’ on page 5-52 lists the POST codes and their meanings.

POST displays its progress on the system video device, which may be the video screen if aVGA
card is used, or on aterminal emulation program’s screen if output is redirected over a serial port.

1. Generd Software™, the GS Logo, Embedded BIOS™, BIOStart™, CE-Ready™, and Embedded DOS™ are trademarks or registered
trademarks of General Software, Inc.
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Figure 5-1. BIOS POST Pre-Boot Environment

General Software Pentium Embedded BIOS <{tm> Uersion 4.2

Copyright (C» 199? General Software,. Inc.

Low Power Pentium{R> Processor with MME<{tm> Technology Evaluation Platform
Demonztration Copy — Uisit General Software at http: svuw_gensu.com.

ARAARG 48K Low Memory Passed
BE@13184K Ext Memory Passed
Hit <Del’> if you want to run SETUP.

For BIOS licensing,. call (8AA> 858-5755 or email salesBgensw.com.
(C>» 1779 General Software. Inc.
Pentium—4.2-6E69-6A4E

When the system is powered on for the first time, you' Il need to configure the system through the
Setup Screen System (described later) before peripherals, such asdisk drives, are recognized by the
BIOS. The information is written to battery-backed CMOS RAM on the board’'s Real Time Clock.
Should the board’s battery fail, thisinformation will be lost and the board will need to be
reconfigured.

OEM s can modify the look-and-feel of POST with the Embedded BIOS adaptation kit. While the
demonstration BIOS looks and feels like a desktop PC, it is possible to eliminate messages, sounds,
delays, to make the POST effectively invisible.
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Setup Screen System

The system is configured from within the Setup Screen System, which is a series of menusthat can
be invoked from POST by pressing the <DEL > key if the main keyboard is being used, or by
pressing ~C if the console is being redirected to aterminal program.

Figure 5-2. Embedded BIOS Setup Screen Menu

5.3.1

Syztem Bioz Setup — Utility v4.2
(C> 1999 General Software,. Inc. All rights reserved

>About Embedded BIOS
Basic CM0OS Configuration
Custom Configuration
Shadow Configuration
Standard Diagnostic Routines
Start System BIOS Debugger
Start RE232 Manufacturing Link
Rezet CHOS5 to last known values
Rezet CHOS to factory defaults
Write to CHOS and Exit
Exit without changing CMOS

{Esc> to continue (no save)

Once in the Setup Screen System (Figure 5-2), the user can navigate with the UP and DOWN
arrow keys from the main console, or use the “E and X keys from the remote terminal program to
accomplish the same thing. TAB and ENTER are used to advance to the next field, and ‘+' and ‘-’
keys cycle through values, such as those in the Basic Setup Screen, or the Diagnostics Setup
Screen.

Basic CMOS Configuration Screen

The system’s drive types, boot activities, and POST optimizations are configured from the Basic
Setup Screen (Figure 5-3). In order to use disk drives with your system, you must select
appropriate assignments of drive types in the left-hand column. Then, if you are using true floppy
and IDE drives (not memory disks that emulate these drives), you need to configure the drive types
themselves in the Floppy Drive Types and IDE Drive Geometry sections. Finaly, you'll need to
configure the boot sequence in the middle of the screen. Once these selections have been made,
your system is ready to use.
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Figure 5-3. Embedded BIOS Basic Setup Screen

5.3.2

Caution:

5.3.2.1
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System Bios Setup — Basic CM0OS Configuration
(C> 1999 General Software. Inc. All rights reserved

DRIVE ASSIGHMENT ORDER: Typematic Delay - 258 ms

I N Floppy B H H Typematic Rate : 30 cps

Drive (MNone?> Seek at Boot : Floppy

Drive Ide B Show “Hit Del" : Enabled
Drive
Drive
Drive
Drive
Drive
Drive

{Mone?) H Config Box : Enabled
{None> H v i H F1 Error Wait : Enabhled
{Mone) H s i H Parity Checking = {Unused>
(Mone ) ol = Memory Test Tick = Enabled
{None> H Test Above 1 MBE : Enabled
CMone> H Long Memory Test = {Unused>
Drive {None) : {None> Hexadecimal Case =
Drive K: (None)
Boot Method: Windows GE E GEOMETRY¥: Sect Hds Cyls

B: 3 = AUTOCONFIG. LBA
FLOFPPY DRIUVE TYPES: 1: Mot dinstalled
Floppy @: 1.44 HB, 3.5%" : Hot installed
Floppy 1: Hot installed : Hot installed

mo-IoTmEOED

tslres+{CR>»#<Tah*> to zelect or <Pglp>/<{PgDnz>- +s— to modify
{Ezc?> to return to main menu

Configuring Drive Assignments

Embedded BIOS alows the user to map a different file system to each drive letter. The BIOS
allows file systems for each floppy (Floppy0 and Floppy1), each IDE drive (1de0, Idel, Ide2, and
Ide3), and memory disks when configured (FlashO, ROMO, RAMO, etc.) Figure 5-3 shows how the
first floppy drive (FloppyO) is assigned to drive A: in the system, and then how the first IDE drive
(Ide0) is assigned to drive C: in the system.

To switch two floppy disks around or two hard disks around, just map FloppyO to B: and Floppy1
to A:, and for hard disks map Ide0 to D: and Idel to C..

Take care to not skip drive A: when making floppy disk assignments, as well as drive C: when
making hard disk assignments. The first floppy should be A:, and the first hard drive should be C..
Also, do not assign the same file system to more than one drive letter. Thus, Floppy0 should not be
used for both A: and B:. The BIOS permits this to allow embedded devices to aias drives, but
desktop operating systems may not be able to maintain cache coherency with such a mapping in
place.

A special field in this section entitled “Boot Method: (Windows CE/Boot Sector)” is used to
configure the CE Ready feature of the BIOS. For normal booting (DOS, Windows NT, etc.), select
“Boot Sector” or “Unused”.

Configuring Floppy Drive Types

If true floppy drivefile systems (and not their emulators, such as ROM, RAM, or flash disks) are
mapped to drive letters, then the floppy drives themselves must be configured in this section.
FloppyO refersto the first floppy disk drive on the drive ribbon cable (normally drive A:), and
Floppy1 refers to the second drive (drive B:).
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5.3.3 Configuring IDE Drive Types

If true IDE disk file systems (and not their emulators, such as ROM, RAM, or flash disks) are
mapped to drive letters, then the IDE drives themselves must be configured in this section. The
following table shows the drive assignments for 1de0-1de3:

Table 5-1. IDEO-IDE3 Drive

Assignments

File System Name Controller Master/Slave
Ide0 Primary (1fOh) Master
Idel Primary (1fOh) Slave
Ide2 Secondary (170h) Master
Ide3 Secondary (170h) Slave

To use the primary master IDE drive in your system (the typical case), just configure Ide0 in this
section, and map 1de0 to drive C: in the Configuring Drive Assignments section.

The IDE Drive Types section lets you select the type for each of the four IDE drives: None, User,
Physical, LBA, or CHS.

User

Physical

LBA

CHS

Thistype allows the user to select the maximum cylinders, heads, and sectors
per track associated with the IDE drive. This method is now rarely used since
LBA is now in common use.

Thistype instructs the BIOS to query the drive's geometry from the controller
on each POST. No trand ation on the drive's geometry is performed, so thistype
islimited to drives of 512 Mbytes or less. Commonly, thisis used with
embedded ATA PC Cards.

Thistype instructs the BIOS to query the drive's geometry from the controller
on each POST, but then trand ate the geometry according to the industry-
standard L BA convention. Thissupportsup to 16-Gbytedrives. Usethismethod
for all new drives.

Thistype instructs the BIOS to query the drive's geometry from the controller
on each POST, but then trandate the geometry according to the Phoenix CHS
convention. Using this type on a drive previously formatted with LBA or
Physical geometry might show data as being missing or corrupted.

Pentium® 11l Processor — Low-Power Module Development Kit Manual 45



u
BIOS Quick Reference "Ttel ®

5.4
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Configuring Boot Actions

Embedded BIOS supports up to six different user-defined steps in the boot sequence. When the
entire system has been initialized, POST executes these steps in order until an operating system
successfully loads. In addition, other pre-boot features can be run before, after, or between
operating system load attempts. The following actions can be used:

DriveA: - K: Boot operating system from specified drive. If “Loader” isset to “ BootRecord”
or “Unused”, then the standard boot record will be invoked, causing DOS,
Windows95/98, Windows NT, or other industry-standard operating systems to
load. If “Boot Method” is set to “Windows CE”, then the boot drive’s boot
record will not be used, and instead the BIOS will attempt to load and execute
the Windows CE Kernel file, NK.BIN, from the root directory of each boot
device.

Debugger Launch the Integrated BIOS Debugger. To return to the boot process from the
debugger environment, type “G” at the debugger prompt and press ENTER.

MFGMODE Initiate Manufacturing Mode, allowing the system to be configured remotely
viaan RS232 connect to a host computer.

WindowsCE Execute a ROM-resident copy of Windows CE, if available. Thisfeature is not
applicable unless properly configured by the OEM in the BIOS adaptation.

DOSin ROM Execute a ROM-resident copy of DOS, if available. Thisfeatureis not
applicableunlessan X1P copy of DOS, such asEmbedded DOS-ROM, hasbeen
stored in the BIOS boot ROM. Copies of Embedded DOS-ROM may be
obtained from General Software.

None No action; POST proceeds to the next activity in the sequence.

Custom Configuration Setup Screen

The system'’s hardware-specific features are configured with the Custom Setup Screen

(Figure 5-4). All features are straightforward except for the Redirect Debugger 1/0 option, whichis
an extra embedded feature that allows the user to select whether the Integrated BIOS Debugger
should use standard keyboard and video or RS232 consol e redirection for interaction with the user.
If no video is available, the debugger is always redirected.
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Figure 5-4. Embedded BIOS Custom Setup Screen

Syztem BIOE Setup — Custom Configuration
CC» 1999 General Software, Inc. All rights reserved

L2 Cache Enabled Redirect Debugger 1.0
Parallel Port Enabled Parallel Port Address 378h
Parallel Port IRQ ? Parallel Port Mode Printer
UART 1 Enahled UART 2 Enabled
UART 1 Address 3F8h UART 2 Address 2F8h
UART 1 IRQ 4 UART 2 IRQ 3

trlres2{CR>»<Tab> to select or <Pglp>/<PgDn>-+-— to modify
{Ezc> to return to main menu

5.6 Shadow Configuration Setup Screen

The system’s Shadow Configuration Setup Screen (Figure 5-5) allows the selective enabling and

disabling of shadowing in 16 Kbyte sections, except for the top 64 Kbytes of the BIOS ROM,
which is shadowed as a unit. Normally, shadowing should be enabled at CO00/C400 (to enhance
VGA ROM BIOS performance), and then EQ00-FO00 should be shadowed to maximize system
ROM BIOS performance.

Figure 5-5. Embedded BIOS Shadow Setup Screen

Enahled
Disahled
Dizahled
Disahled
Enabled
Enabled
Enabled

Shadow
Shadow 16KB Enabled Shadow
Shadow Dizahled Shadow

Shadowing H
Shadow : Disahled Shadow

Shadow Disahled Shadow
Shadow Enabled Shadow
Shadow Enabled Shadow

tslres2{CR><Tabh> to select or <Pglp>/<PgDni- s+ — to modify
<Ezc?> to tu to main menu
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5.7

Caution:

Caution:

Standard Diagnostics Routines Setup Screen

Embedded systems may require automated burn-in testing in the development cycle. Thisfacility is
provided directly in the system’s system BIOS through the Standard Diagnostics Routines Setup
Screen (Figure 5-6). To use the system, selectively enable or disable features to be tested, and then
enable the “ Tests Begin on ESC?’ option to cause the system test suite to be invoked. To repeat the
system test battery continuously, you should also enable the “ Continuous Testing” option. When
continuous testing is started, the system will continue until an error is encountered.

The disk 1/0 diagnostics perform write operations on those drives; therefore, only spare drives
should be used which do not contain data that could be harmed by the test.

The keyboard test may fail when in fact the hardware is operating within reasonable limits. Thisis
because although the device may produce occasional errors, the BIOS retries operations when
failures occur during normal operation of the system.

Figure 5-6. Standard Diagnhostic Routines Setup Screen

5.8
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Syztem Bios Setup — Standard Diagnostics
CC» 1999 General Software,. Inc. All rights reserved

>Dizabhled Uideo Services
Dizahled Equipment Serwvices
Dizahled Low Memory Size

No Hduwr Block Disk Services
Mo Hduwr Serial Services

DMA Controlleris) Dizahled Sysztem Services

CPU Int Controlleris> Mo Hduwr Keyhoard Services

CPU Core 8
Real-Time Clock : Disahled Parallel Services

Floating Point Core
Protected Mode

Low Memory <<{1MB>
Extended Memory (>1MB>

Disahled
Disabled
Disahled
isabled
Disahled
Disabled
Disahled
Disabled
Disahled
No Hdwe
Disahled
Disabled
Mo Hdwe
No Hdwe
Mo Hdwe

Heyhoard Controller Dizahled Time Date Services
Uideo Controller~RAM Disahled User Timer Tick
AZ2A Gate Dizahled Floppy Disk 1.0

CPU Timer Controller No Hduwr IDE Disk 1.0

CMOS RAM & Battery Disahled ROM Disk 1.0

PC-AT Keyhoard Dizahled RAM Disk 1.0

Flazh Read-Urite-slUpdate Dizahled RFD Dizk 1.0

Continuous Testing : Dizahled Tests Begin on ESC7? : Disahled

trlres/2<CR><{Tabh> to select or <<Pgllp>r <{PgDn>s+/— to modify
<Esc> to return to main menu

Start System BIOS Debugger Setup Screen

The Embedded BIOS Integrated Debugger may be invoked from the Setup Screen main menu, as
well as a boot activity. Once invoked, the debugger will display the debugger prompt:

EB42DBG:

and await debugger commands. To resume back to the Setup Screen main menu, type the following
command, which instructs the debugger to “go”:

EB42DBG: G <ENTER>
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Start RS232 Manufacturing Link Setup Screen

The Embedded BIOS Manufacturing Mode may be invoked from the Setup Screen main menu, as
well as aboot activity. Once invoked, Manufacturing M ode takes over the system and freezes the
consol e of the system (Figure 5-7). The host can resume operation of the system and give control
back to the system Setup Screen system with special control software.

Figure 5-7. Start RS232 Manufacturing Link Setup Screen

5.10

5.10.1

Manufacturing Mode entered. Keyhoard Frozen.

Manufacturing Mode

The system’s BIOS provides a special mode, called Manufacturing Mode, that allows the target to
be controlled by a host computer such as alaptop or desktop PC. Running special software
supplied by General Software, the host can access the target’s drives and manage the file systems
on the target, reprogram flash memories, and test target hardware.

A full discussion of the uses of Manufacturing Mode is beyond the scope of this chapter. Complete
documentation and host-side software is available directly from General Software. For more
information, visit the General Software web site at http://www.gensw.com.

Console Redirection

The system can operate either with astandard PC/AT or PS/2 keyboard and V GA video monitor, or
with a special emulation of a console over an RS232 cable connected to a host computer running a
terminal program. To see an exampl e session with HY PERTERMINAL, see the debugger section’s
screen display (Figure 5-9).

To use the Console Redirection feature, simply remove the video display card from the system so
that no video ROM is available for the BIOS to detect. In the absence of any video support, the
BIOS automatically switches its keyboard and screen functions to serial 1/0 over COM 1 on the
board. The hardware connection to the host computer requires a null modem cable.
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Caution:

5.10.2

The software on the target can be any terminal emulation program that supports ANSI terminal
mode, using 9600 baud, no parity, and one stop bit (Note: This can be modified by the OEM during
BI1OS adaptation.) The program must be set to not use flow control, or the console may seem to
stall or not accept input.

HYPERTERMINAL's default setting isto use flow control, which will render the console
inoperative. To change this, create a new session, change the flow control setting to “none”, save
the session, and exit HY PERTERMINAL. Then reinvoke HY PERTERMINAL with the session
and it will operate with the new flow control setting.

CE-Ready Windows CE Loader

Your system’'s BIOS is“ CE-Ready” and can directly boot Windows CE* without loading an
intermediate operating system such as DOS and LOADCEPC. Instead, the NK.BIN file can be
placed on adisk drive or drive emulator, and then the BIOS can be configured through the Basic
CMOS Configuration Setup Screen to boot the NK.BIN file from the boot drives instead of the
boot records on those drives.

To configure your system to boot Windows CE natively from a disk drive, set the “Boot Method”
field to “Windows CE” in the Basic CMOS Configuration Setup Screen. Then, place a copy of
NK.BIN suitable for execution by LOADCEPC in the root directory of your normal boot drive,
such asdrive C:. Then, reboot the system. The configuration box should be displayed (Figure 5-8),
and immediately following should be the message “L oading Windows CE...” followed by a series
of dots, indicating that the loading process is continuing. Once fully loaded, Windows CE takes
over the system and runs using the standard PC keyboard, screen, and PS/2 mouse.

Figure 5-8. CE-Ready Boot Feature

5.10.3

50

Suystem BIOS Configuration. <C)> 1997 General Software. Inc.

System CPU : Pentium Low Memory : b3BKB
Coprocessor : Enabled Extended Memory : 31MB
Floppy B Type : 1.44 HB, 3.5" Serial Ports 1-2 : B3FE W2FE
Floppy 1 Type : Mot installed Serial Ports 3—4 8

Ide 8@ Type = 3 Parallel Ports : @378

Ide 1 Type i ] ROM Shadowing : Enahled
Embedded BIOS : B2s1799 Manufacturing Mode : Diszahbled

pading Windows

Integrated BIOS Debugger

The system’s BIOS contains a built-in debugger that can be a valuable tool to aid the board bring-
up process on new designs similar to the evaluation board. It supports aDOS SY MDEB-style
command line interface, and can be used on the main consol€'s keyboard and screen, or over a
redirected connection to aterminal program (see “ Console Redirection” on page 5-49).
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To activate the debugger at any time from the main console, press the left shift and the control keys
together. A display similar to the onein the HY PERTERMINAL session below (Figure 5-9) will
appear, containing thetitle, “Embedded BIOS Debugger Breakpoint Trap” and a snapshot of the
processor general registers.

Figure 5-9. Integrated BIOS Debugger Running Over a Remote Terminal

#g directcom2 - HyperT erminal
File Edit “iew LCal Transfer Help

D|=| 53]

=

e e e T e e +
| Systen BIOE Configuration, (C) 1353 General Software, Inc. |
o e it +
| Swstem CPU : Pentium | Low Memory : G38ER |
| Coprocessor : Enabled | Extended Memory - Z1ME |
| Floppy 0 Type : 1l.44 MEB, 3_5" | Serial Ports 1-Z : O3F2 O0EFz |
| Floppy 1 Type : Not installed | Zerial Ports 3-4 |
| Ide O Type ] | Parallel Ports - 0378

| Ide 1 Type ] | ROM Shadowing : Enahkled |
| Embedded BIOS Date T 02516439 | Mamufacturing Mods : Dizahled |
o b +

Starting ME-DOS. ..

Azvrecho ME-DOS E.EZ2 Boot and Utils Disk
ME-D0OS &.2E Boot and Utils Disk

Azhvrprompt §vV SpFO

HM2-D0S VWersion 6.2Z2 A=
HM2-D0S VWersion 6.2Z2 A=
HM2-D0S VWersion 6.2Z2 A=
Enhedded BIOS Debuggser Breakpoint Trap

EAiX = 00000DEA CS:EIP = 0ODC3:00000120 EFL = 00000048 pl ZB .. na .. PE .. nc

EEX = 7EGEQ37C  S5:ESPF = ODEA:000004Ce  EEBP = 00000032 .. nt IOPLO nw up di L.

ECH = gCe50001 DES:ESI = 0070:000000EE  F5 = 3CF4 e .. did vp vi al vm rf

EDX = 49654153 ES:EDI = ODEA:000003EBC GE = 0000

ODCc3: 00000130 o bp, =p

EE4ZDEG: _

-

|Connected 1:13:13 | &S] |3600 3-N-1 [SCROLL  [C&PS [MUM [Captwe  [Print echo A

To leave the debugger and resume the interrupted activity (whether POST, BIOS, DOS, Windows,
or an application program), enter the “G” command (short for “go”) and pressENTER. If you were
at a DOS prompt when you entered the debugger, then DOS will still be waiting for its command,

and will not prompt again until you press ENTER again.

The debugger can aso be entered from the Setup Screen System, and as a boot activity (see“Basic
CMOS Configuration Screen” on page 5-43), as alast ditch effort during board bring-up and
development if no bootable deviceis available.

If your version of DOS, an application, or any OEM-supplied BIOS extensions have debugging
code (i.e., “INT 3" instructions) remaining, then these will invoke the debugger automatically,
although thisisnot an error. To continue, usethe“G” command. When Embedded BIOS is adapted
by the OEM, the debugger can be removed from the final production BIOS, and superfluous
debugging code in the application will not cause the debugger to be invoked.
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A complete discussion of the debugger is beyond the scope of this chapter; however, complete
documentation is available from General Software viathe web at http://www.gensw.com.

511 Embedded BIOS POST Codes

Embedded BIOS writes progress codes, also known as POST codes, to 1/0 port 80H during POST,
in order to provide information to OEM devel opers about system faults. These POST codes may be
monitored on the on-board Post Code Debugger located at U12 and U13. They are not displayed on
the screen. For more information about POST codes, contact General Software.

Mhernoni ¢ Code Code System Progress Report
POST_STATUS_START 00h Start POST (BIOS is executing).
POST_STATUS_CPUTEST 0lh Start CPU register test.
POST_STATUS_DELAY 02h  Start power-on del ay.
POST_STATUS_DELAYDONE 03h  Power-on delay finished.
POST_STATUS_KBDBATRDY 04h Keyboard BAT fi ni shed.
POST_STATUS_DI SABSHADOW 05h  Di sabl e shadowi ng & cache.
POST_STATUS_CALCCKSUM 06h  Conpute ROM CRC, wait for KBC.
POST_STATUS_CKSUMGOOD 07h  CRC okay, KBC ready.
POST_STATUS_BATVRFY 08h  Verifying BAT command to KB.
POST_STATUS_KBDCMD 09h Start KBC command.
POST_STATUS_KBDDATA Oah Start KBC data.

POST_STATUS_BLKUNBLK Obh  Start pin 23,24 bl ocki ng & unbl ocki ng.
POST_STATUS_KBDNOP Och Start KBC NOP comand.
POST_STATUS_SHUTTEST 0dh  Test CMOS RAM shut down register.
POST_STATUS_CMOSDI AG Oeh  Check CMOS checksum
POST_STATUS_CMOSINI'T Ofh Initialize CMOS contents.
POST_STATUS_CMOSSTATUS 10h Initialize CMOS status for date/tine.
POST_STATUS_DI SABDVAI NT 11h Di sabl e DVA, PI Cs.

POST_STATUS_DI SABPORTB 12h Disable Port B, video display.
POST_STATUS_BOARD 13h Initialize board, start nmenmory bank detection.
POST_STATUS_TESTTI MER 14h  Start tiner tests.
POST_STATUS_TESTTI MER2 15h  Test 8254 T2, for speaker, port B.
POST_STATUS_TESTTI MERL 16h  Test 8254 T1, for refresh.
POST_STATUS_TESTTI MERO 17h  Test 8254 TO, for 18.2Hz.
POST_STATUS_MVEMREFRESH 18h Start nenory refresh.
POST_STATUS_TESTREFRESH 19h  Test nenory refresh.
POST_STATUS_TEST15US lah  Test 15usec refresh ON OFF tine.
POST_STATUS_TEST64KB 1bh Test base 64KB nenory.
POST_STATUS_TESTDATA 1ch Test data lines.
POST_STATUS_TESTADDR 20h  Test address lines.
POST_STATUS_TESTPARI TY 21h  Test parity (toggling).
POST_STATUS_TESTMEMRDWR 22h  Test Base 64KB nenory.
POST_STATUS_SYSINIT 23h  Prepare systemfor IVT initialization.
POST_STATUS_| NI TVECTORS 24h  Initialize vector table.
POST_STATUS_8042TURBO 25h  Read 8042 for turbo switch setting.
POST_STATUS_PCSTTURBO 26h Initialize turbo data.
POST_STATUS_POSTVECTORS 27h Modi fication of | VT.

POST_STATUS_ MONOMODE 28h  Video in nmonochrone node verified.
POST_STATUS_COL ORMODE 29h  Video in color node verified.
POST_STATUS_TOGGLEPARI TY 2ah  Toggle parity before video ROM test.

POST_STATUS | Nl TBEFOREVI DEO 2bh  Initialize before video ROM check.
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POST_STATUS_VI DEOROM
POST_STATUS_POSTVI DEO
POST_STATUS_CHECKEGAVGA

POST_STATUS_TESTVI DEOVEMORY

POST_STATUS_RETRACE
POST_STATUS_ALTDI SPLAY
POST_STATUS_ALTRETRACE
POST_STATUS_VRFYSWADAPTER
POST_STATUS_SETDI SPMODE
POST_STATUS_CHECKSEGA0A
POST_STATUS_SETCURSOR
POST_STATUS_PWRONDI SPLAY
POST_STATUS_SAVECURSOR
POST_STATUS_BI OSI DENT
POST_STATUS_HI TDEL
POST_STATUS_VI RTUAL
POST_STATUS_DESCR
POST_STATUS_ENTERVM
POST_STATUS_ENABI NT
POST_STATUS_CHECKVRAP1
POST_STATUS_CHECKWRAP2
POST_STATUS_H GHPATTERNS
POST_STATUS_LOWPATTERNS
POST_STATUS_FI NDLOAVEM
POST_STATUS_FI NDHI MEM
POST_STATUS_CHECKSEG40B
POST_STATUS_CHECKDEL
POST_STATUS_CLREXTMEM
POST_STATUS_SAVEMEMSI ZE
POST_STATUS_COLDGATEST
POST_STATUS_COLDLOWEST
POST_STATUS_ADJUSTLOW
POST_STATUS_COLDHI TEST
POST_STATUS_REALMODETEST
POST_STATUS_ENTERREAL
POST_STATUS_SHUTDOWN
POST_STATUS_DI SABA20
POST_STATUS_CHECKSEG40C
POST_STATUS_CHECKSEG40D
POST_STATUS_CLRHI TDEL
POST_STATUS_TESTDMAPAGE
POST_STATUS_VRFYDI SPMVEM
POST_STATUS_TESTDMAOBASE
POST_STATUS_TESTDMALBASE
POST_STATUS_CHECKSEG40E
POST_STATUS_CHECKSEGA4O0F
POST_STATUS_PROGDMVA
POST_STATUS_| NI TI NTCTRL
POST_STATUS_STARTKBDTEST
POST_STATUS_KBDRESET
POST_STATUS_CHECKSTUCKKEYS
POST_STATUS_| NI TCl RCBUFFER

POST_STATUS_CHECKLOCKEDKEYS
POST_STATUS_MEMSI ZEM SMATCH

POST_STATUS_PASSWORD

2ch
2dh
2eh
2fh
30h
31h
32h
33h
34h
35h
36h
37h
38h
39h
3ah
40h
41h
42h
43h
44h
45h
46h
47h
48h
49h
4ah
4bh
4ch
4dh
4eh
4f h
50h
51h
52h
53h
54h
55h
56h
57h
58h
59h
60h
61h
62h
63h
64h
65h
66h
67h
80h
81h
82h
83h
84h
85h

BIOS Quick Reference

Passing control to video ROM

Control returned fromvideo ROM
Check for EGA/ VGA adapter.

No EGA/ VGA found, test video nenory.
Scan for video retrace signal.
Primary retrace fail ed.

Al ternate found.

Verify video switches.

Establ i sh di spl ay node.

Initialize ROM BI OS data area.

Set cursor for power-on nsg.

Di spl ay power-on nessage.

Save cursor position.

Di splay BIOS identification string.
Display "Hit <DEL> to ..." nessage.
Prepare protected node test.

Prepare descriptor tables.

Enter virtual node for menory test.
Enabl e interrupts for diagnostics node.
Initialize data for nenory wap test.
Test for wap, find total nmenory size.
Wite extended nenobry test patterns.

Wite conventional nmenory test patterns.

Find | ow nmenory size from patterns.
Find high nmenory size from patterns.
Verify ROM BI OS data area again.
Check for <DEL> pressed.

Cl ear extended nenory for soft reset.
Save menory size.

Col d boot: Display 1st 64KB nentest.
Col d boot: Test all of |ow nenory.
Adj ust nenory size for EBDA usage.
Col d boot: Test high nenory.
Prepare for shutdown to real nopde.
Return to real node.

Shut down successful .

Di sabl e A20 |i ne.

Check ROM BI OS data area again.
Check ROM BI OS data area again.
Clear "Hit <DEL>" nessage.

Test DVA page register file.

Verify fromdisplay nenory.

Test DMAO base register.

Test DMAL base register.

Checki ng ROM BI OS data area again.
Checki ng ROM BI OS data area again.
Program DVA control | ers.

Initialize PICs.

Start keyboard test.

I ssue KB reset command.

Check for stuck keys.

Initialize circular buffer.

Check for |ocked keys.

Check for menory size m smatch.
Check for password or bypass setup.
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POST_STATUS_BEFORESETUP
POST_STATUS_CALLSETUP
POST_STATUS_POSTSETUP
POST_STATUS_DI SPPWRON
POST_STATUS_DI SPWAI T
POST_STATUS_ENABSHADOW
POST_STATUS_STDCMOSSETUP
POST_STATUS_MOUSE
POST_STATUS_FLOPPY
POST_STATUS_CONFI GFLOPPY
POST_STATUS_| DE
POST_STATUS_CONFI Gl DE
POST_STATUS_CHECKSEG40G
POST_STATUS_CHECKSEGA0H
POST_STATUS_SETMEMSI ZE
POST_STATUS_S| ZEADJUST
POST_STATUS_I NI TC8000
POST_STATUS_CALLC8000
POST_STATUS_POSTC8000
POST_STATUS_TI MERPRNBASE
POST_STATUS_SERI ALBASE
POST_STATUS_| NIl TBEFORENPX
POST_STATUS_I NI TNPX
POST_STATUS_POSTNPX
POST_STATUS_CHECKLOCKS
POST_STATUS_| SSUEKBDI D
POST_STATUS_RESETI D
POST_STATUS_TESTCACHE
POST_STATUS_DI SPSOFTERR
POST_STATUS_TYPEMATI C
POST_STATUS_MEMAAI T
POST_STATUS_CLRSCR
POST_STATUS_ENABPTYNM
POST_STATUS_| NI TEOOO
POST_STATUS_CALLE000
POST_STATUS_POSTE000
POST_STATUS_DI SPCONFI G
POST_STATUS_| NT19BOOT
POST_STATUS_LOAVEMEXH
POST_STATUS_EXTMEMEXH
POST_STATUS_PCl ENUM
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86h
87h
88h
89h
8ah
8bh
8ch
8dh
8eh
8fh
90h
91h
92h
93h
94h
95h
96h
97h
98h
99h
9ah
9bh
9ch
9dh
9eh
9f h
0aOh
Oalh
0a2h
0a3h
0a4dh
0a5h
0a6h
0a7h
0a8h
0a9h
0bOh
00h
Oblh
0b2h
0b3h

Password accept ed.

Entering setup system

Setup system exited.

Di spl ay power-on screen nessage
Di splay "Wit..." nessage

Shadow system & vi deo BI CS.

Load standard setup val ues from CMOS.
Test and initialize nouse

Test floppy disks.

Configure floppy drives

Test hard disks.

Configure |IDE drives.

Checki ng ROM BI OS data area
Checki ng ROM BI OS data area

Set base & extended nenory sizes
Adj ust | ow nenory size for EBDA
Initialize before calling C800h ROM
Call ROM BI CS extension at C800h
ROM C800h ext ensi on returned
Configure timer/printer data
Configure serial port base addresses
Prepare to initialize coprocessor
Initialize nuneric coprocessor
Numeric coprocessor initialized
Check KB settings.

| ssue keyboard | D conmand.

KB ID flag reset.

Test cache nenory.

Di splay soft errors

Set keyboard typematic rate
Program nenory wait states

Cl ear screen

Enabl e parity and NMs.

Initialize before calling ROM at EO000h

Call ROM Bl OGS extension at E000h
ROM ext ensi on returned

Di spl ay system configuration box
Call INT 19h bootstrap | oader

Test | ow nenory exhaustively.

Test extended nenory exhaustively.
Enunerate PCl busses.
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PLD Code Listing A

The code listing below isfor the 22\/10 PLD.

TITLE 22V10 PORT 80 ADDRESS DECODER / FLASH DECODE
PATTERN 1

REVI SI ON B

AUTHOR CHRI' S BANYAI

COVPANY I NTEL CORPORATI ON

DATE 10/ 1/ 97

OPTI ONS

SECURI TY = OFF

( part was 22V10FN before conversion )
CH P P80B i PLD22V10N

PI N 19 | OVR_BAR
PI N 3 AEN

PI N [6:7] SA[ 0: 1]
PI N [9:13] SA[ 2: 6]
PI N 16 SA7

PI N [5: 4] SA 8: 9]
PIN  [26:23] SA[ 19: 16]
PIN  [21:20] SA[ 15: 14]
PI N 2 SEL

PI N 18 /CS_BAR

PI N 17 /CS_DOC

PI N 27 oX

EQUATI ONS

CS BAR = /I OAR_ BAR * /AEN * /SAO * /SAl * /SA2 * /|SA3 * /SA4 * | SA5 * | SA6
* SA7 * | SA8 * [ SA9
CS_BAR TRST = VCC

CS_DOC = /SEL * /AEN * SA19 * SA18 * /SAl7 * /SAl6 * SAl5 * /SAl4
+ SEL * /AEN * SA19 * SA18 * /SAl7 * SA16 * /SAl5 * /SAl4
CS_DOC. TRST = VCC

OX = /1 OAR_BAR
OX. TRST = VCC

SI MULATI ON
SETF / AEN / SAO / SA1 / SA2 /| SA3 [/ SA4 | SA5 [ SA6 [ SA7 [ SA8 [ SA9 | OAR_BAR
SETF SA7 | OAR_BAR

SETF /1 OAR_BAR
SETF | O\R_BAR
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SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF
SETF

AEN /| OAR_BAR

/ AEN
| OVR_BAR

SAO /1 OAR_BAR
/ SAO /1 OAR_BAR

| OMR_BAR

/ SAO / SA1 /| SA2 /| SA3 /| SA4 | SA5 | SA6 |/ SA7 |/ SA8 | SA9
/ SA19 / SA18 [/ SA17 |/ SA16 / SA1l5 / SAl4

/ SEL

SA19 SA18 /SAl7 /SA16 SAl15 / SAl4

/ SEL
/ AEN
/ SA19
SA19
/ SA18
SA18
SA17
| SA17
SAL6
/ SA16
/ SA15
SA15
SA14
/ SA14
/ SEL

SA19 SA18 /SAl17 SA16 /SA15 / SAl4

/ SEL
| AEN
SEL

/ SA19
SA19
/ SA18
SA18
SA17
/ SA17
/ SA16
SAL6
SA15
/ SA15
SA14
/ SAl4
/ SEL
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Bill of Materials

Table B-1 isthe bill of materials for the baseboard. Table B-2 is the bill of materials for the
interposer card. Table B-3 isthe bill of materials for the processor, memory and thermal solution.

Table B-1. Baseboard Bill of Materials

mBGA,BGA20x20-324

Rev. 1.7
Comments/
Reference oo Manufacturer Changes Alternate_ All
. Description Manufacturer Manufacturing
Designator P/IN from | Changes
nfo
Rev D
Conn,Jumper2,1X2 25-mil
J14,J15 sq/100-mil space,HDR2 3M 929647-09-02
Conn,Jumper3,1X3 25-mil
J20-24 sq/100-mil space,HDR3 3M 929647-09-03
J12 Conn,Fan AMP 173981-3
XuU9 PLCC, Socket 28 AMP 822271-1
Conn,CPU,400 Pin Array
J19 (BGA),BGA40X10-400R Berg 74219-002
IC,Clock
U6 Generator,CK100,SSOP300 Cypress CY2280PVC-11S
-48(PIN)
Ui IC,Clock Buffer,18 Output Cvoress CY2318ANZPVC-
low skew,SSOP300-48(PIN) yp 1
Crystal,32.768KHz, XTAL/
Y2 MC-405 Epson MC-405
J4 Conn, Serial Stack,DB9MX2 | FOXCONN DM10156-73
J3 Conn, DB25,DB25FM1 FOXCONN DT11323-R5T
Conn,PCI Edge
J7,J8,J9 Recept,145154-120 FOXCONN EH06001-PC-W
3506 | CONMISA Edgse Recept.isa-| £oxcoNN | EQ04901-S6
JP1 Conn,Floppy,17X2 Header FOXCONN HLO7173-P4
JP3,JP4 Conn, IDE,20X2 Header FOXCONN HLO07206-D2
a1 CO””'POW/‘irT’ffBGDP'ZO/ FOXCONN | HM20100-P2
n Conn,PS2 Keyboard /' | royconn | MH11067-D2
Mouse Connector
Conn,AGP Edge Recept.,
J13 120 pins,AGP-124 FOXCONN PC1243K-10
J2 2 USB Stack Connectors FOXCONN UB1112C-D3
Part #
BIOS FLASH changed in
vl Memory, TSOP12X20/40S INTEL E28F004B5T60 previous
rev
VLSI,PIIX4,PCI to IDE &ISA
us Bridge,324 Intel FW82371EB
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Table B-1. Baseboard Bill of Materials

n

Rev. 1.7

Reference
Designator

Description

Manufacturer

Manufacturer
P/N

Comments/

Changes
from
Rev D

Alternate
Manufacturing
Info

All
Changes

C99,C100,C
132,C133,C2
09,C214

Chip Capacitor,10pF,
50V,CC0603

Kemet

C0603C100J5GA
C

C: 22,42
43,48-
49,54,59-
65,70-
71,73,75-
76,85-87,90-
92,96-97,
102,106-
108,111-
112,114,116-
118, 126-
127,129-
131,142,147,
157,159-162,
174-176,181-
183, 187-
200,205-
206,208,226-
228

Chip Capacitor,0.1uF,
16V,CC0603

Kemet

C0603C104K4RA
C

DO NOT
POPULATE
C143,
C146,C203,
C210, C215

ca7-
C41,C44-
C47,C50-

C53

Chip Capacitor,470pF,
50V,CC0603

Kemet

C0603C471K5RA
C

C3-
5,C8,C55-57,
C94,C119-
121,
C134,C138,
C145, C153

Cap,Tant,10uF,15V,C
Case,6032

Kemet

T491C106K016A
S

C93,C103-
105,
C128,C152,
C154-156

Cap,Tant,47uF, 20V,D
Case,7343

Kemet

T491D476M020A
S

C2,C6,C58,C

72,
C84,C88,C8
9,C95, C109

Cap,Tant,100uF, 10V,D
Case,7343

Kemet

T495D107MO010A
S

C1,c7,C23,C
66-
C68,C74,C7
7-C82,
C101,C113,C
115,
C141,C158,
C163-
173,C177-
180, C184-
186,C201-
202,C204,C2
07, C211-
213,C216-
217,C220-
C225

Chip Capacitor,0.01uF
50V,CC0603

Kemet

CO0603C103J5RA
C
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Table B-1. Baseboard Bill of Materials

Bill of Materials

Rev. 1.7
Comments/
Reference - Manufacturer Changes Alternate_ All
. Description Manufacturer Manufacturing
Designator P/N from Changes
Info
Rev D
U9 IC,PLD,PLCC28,Socket28 LATTICE GAL22V10B-7LJ
IC,Linear Voltage .
u23 Regulator,SOT-223 Linear Tech. LT1117-3.3cst
IC,Linear Voltage .
U5 Regulator,SOT-223 Linear Tech. LT1117CST
40TSOP BIOS .
XU1ll Socket, TSOP12X20/40S Meritec 980020-40-01
XU12,XU13 TIL311 SOCKET,DIP14 MILLMAX 110'9%'03114'41'
u25 IC,Logic,74ACT05,S014 Motorola MC74ACTO5DR
. Changed
FB1-FB-4, Ferrite Bead, SM1806, Z- Murata BLM41P750S part # on
FB9 Bead
Rev. 1.7
FB5,FB6,FB | Ferrite Bead, SM1806, Z-
7FB8 Bead Murata BLM41A800S
u22 IC,Logic,74ALS00,SOIC14 National DM74ALS00M
IC,TranC|ev¢r,8-B|t Bidirec- _ DM74ALS245AW
u7 tional National M
Buffer,SOIC20,S020W
Cap,Electrolitic,220uF,
C69.C83,C9 25v,6.3mmx11.2mm,PCAPR Panasonic ECE-A1EU221
8,C110
200-300
R48,R52,R9
8-R100, . .
R106R108- | COIP Resistord Om Panasonic | ERJ6GEYOR0OV
R116,R118- 970
R122
R25,R42,R4 Chip
5,R49,R63,R : o Panasonic ERJ6GEYJ102V
101,R102 Resistor,1K,5%,CR0805
R2,R4,R5,R1
1,R40,R41,R
43,R53- Chip .
R56,R105,R | Resistor,10K,5%,CRO805 | Fanasonic | ERJ6GEYJIO3V
117,R123-
124,R127
R1,R3,R88,R Chip )
89.R90,R91 | Resistor,15K,50,CR0805 | Fanasonic | ERJGGEYJ153V
Chip )
R9 Resistor. 22,5%, CR0O805 Panasonic ERJ6GEYJ220V
R10,R12,R1 Chip
3,R14,R39,R Resistor. 220 5%, CR0805 Panasonic ERJ6GEYJ221V
58,R70
R92-R95 Chip Panasonic ERJ6GEYJ270V
Resistor,27,5%,CR0805
R20,R44,R5 Chip .
7R71 Resistor,2.7K,5%,CR0g05 | Fanasonic | ERJBGEYJ272V
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®
Table B-1. Baseboard Bill of Materials
Rev. 1.7
Comments/
Reference N Manufacturer Changes Alternate_ All
. Description Manufacturer Manufacturing
Designator P/N from Changes
Info
Rev D
R17-
R19,R21,R2 Chip
3,R26,R28- . Panasonic ERJ6GEYJ330V
R32.R34.R3 Resistor,33,5%,CR0805
6,R38
. changed
R22, R24 Chip .
! ! . Panasonic ERJ6GEYJ470V value
0,
R27 Resistor,47,5%,CR0805 (11/10/99)
R103,R104 Chip Panasonic ERJ6GEYJ471V
' Resistor,470,5%,CR0805
R7,R64-R69, Chip
R125,R126, Resistor 4.7k 5%, CR0O805 Panasonic ERJ6GEYJ472V
R128
R72- Chip
R87,|§$6,R1 Resistor. 8.2K 5%, CR0805 Panasonic ERJ6GEYJ822V
Switch-Push Button,PBSW/ .
S1,S2 PNASNGC2 Panasonic EVQ-PHPO3T
RP2,RP3,RP
41-
RP47,RP54- | Res,Array,SMT,33,5%,EXB- Panasonic EXB33V330JV
RP56, \Y
RP58,RP60,
RP61
RP10,RP18, | Res,Array,SMT,1K,5%,EXB- Panasonic EXB38V102JV
RP23 \%
RP8-
9,RP11,RP13
-17,RP19-
RP22, Res,Array,SMT,10K,5%,EXB .
RP24.RP26- RV Panasonic EXB38V103JV
33, RP35-36,
RP39, RP51-
52,RP59
(RP48
RP1,RP4 | RESAMAYSMT.225%EXB- 1 5onasonic | ExB38v2203v changed
\ value, see
below)
RP25,RP37,
RP49,RP50, | RESAMY.SMT.2.7KS%.EX | popasonic | ExB3sv2723v
B-V
RP53
0, -
RP57 ReS'Array'SM\/T’47'5 MEXB- 1 panasonic | EXB38v4700V
RP48
RP5,RP6,RP | Res,Array,SMT,4.7K,5%,EX . changed
7. RP48 B-V Panasonic EXB38V472JV value in
Rev 1.6
0,
RP12,RP34 Res,Array,Sgl_‘\l’/,S.Gk,SA),EX Panasonic
IC,Logic,Inverter, Schmitt -
u24 Trigger,SOIC14 Philips 74LVC14AD
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Table B-1. Baseboard Bill of Materials

Bill of Materials

Shunt,5%,CR0805

Rev. 1.7
Comments/
Reference oo Manufacturer Changes Alternate_ All
. Description Manufacturer Manufacturing
Designator P/N from | Changes
nfo
Rev D
IC,Logic,10 Bit Bus . .
ul10 Switch,QSOP,.S024W Quality Semi QS3384S0
Crystal,14.318MHz,XTAL,F
Y1 OX-HC495D Raltron AS-14.31818-20
F1-F3 Fuse,Drawing,SM250 RayChem SMD250-2
XBT1 Battery Holder Socket Renata HU-2032-1
BT1 Battery Reneta CR2032
D1,D2,D5 Diode,LED,SOT23-A Siemens LGS260-DO
Ul VLSI,Super 1/0,QFP128 SMSC FDC37B787
Chip C1608C0G1H470
C122-C125 | (4pacitor,47pF,CCO603 TDK TS
C9-C21,C24- Chip TDK C1608X7R1H221
C26 Capacitor,220pF,CC0603 KTO09A
u1s IC,Logic,3 St?_tj buffer,SOP- T 74LVC125A
uz21 IC,Logic,SOP-14 Tl 74LVC14A
IC,RS232 Transceiver,
u3,u4 SOIC20,S020W Tl GD75232DW
IC,Logic,Open Drain
U2 Buffer, SOP-14 Tl SN7407D
7 Segment LED
Ul1l2,U13 display,DIP14 Tl TIL311
DS'%‘;'D& Schottky Diode,SOT23-E ZETEX BAT54
R8,R15,R16, Chip )
R46,R47 | Resistor,124,1%,CR0805 | Fanasonic | ERJ-6ENF1240V
RP38,RP40 Res'Array’SM\T/zm'S%'EXB Panasonic | EXB38V271JV
R300-R307 | Chip Resistor,0,5%,CR0805 | Panasonic ERJ6GEYOROOV
Chip .
R50 Resistor,680.5%,CR0805 Panasonic ERJ6GEYJ681V
R308 Chip Panasonic | ERJ6GEYJ330V
Resistor,33,5%,CR0805
R309 Chip Resistor,0 Ohm Panasonic | ERJBGEYOROOV
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Bill of Materials

Table B-2. Interposer Board Bill of Materials (Sheet 1 of 2)

n

Reference Designator Description Manufacturer Manufacturer Part Alterne_ite All Changes
Number Manufacturing Info
TP part #
Jl AMP 104078-4 changed on
CONNECTOR Rev 1.0
C8,C9,C10,C23,C24,C25 |100uF, TANT |AVX TPSD107M010R0065
C7,C22 220uF, TANT [ AVX TPSD227M006R0100
74220-001 is
u1,U2 74221-001 BERG 74221-001 74220-001 identical part;
added on rev
1.2
C11,C12,C13,C14,C15,C2
6.C27.C28.C29.C30 0.01uF KEMET C0603C103J5RAC
C1,C2,C3,C4,C5,C6,C16,
C17.C18.C19,C20.C21 0.1uF KEMET C0603C104K4RAC
Part #
changed on
Rev 1.3 to
C31,C32 10uF, TANT KEMET T491A106K010AS Nemco PCT10/10AK support
correct
footprint.
RP2,RP3,RP4,RP5,RP6,R
P7,RP8,RP9,RP10,RP11,
RP12,RP13,RP14,RP15R
P16,RP17,RP18,
RP19,RP20,RP21,RP22,R
P23,RP24,RP25,RP26,RP
27
R8,R9,R11,R20 1K PANASONIC ERJ6GEYJ102V
R10,R6 10K 1/10W 5% | PANASONIC ERJ6GEYJ103V
R1,R2,R14 4.7K PANASONIC ERJ6GEYJ472V
R4,R5 22 PANASONIC EXB38VvV220JV
R18,R17 47 PANASONIC ERJ6GEYJ470V
R22 100 PANASONIC ERJ6GEYJ101V
R12,R13,R7 150 PANASONIC ERJ6GEYJ151V
R19,R16 240 PANASONIC ERJ6GEYJ241V
R23 100K PANASONIC ERJ6GEYJ104V
RP1 100K PANASONIC EXB38V104JV
U3 74LVQ04 FAIRCHILD 74LVC04SC
R24 243 PANASONIC ERJ6GEYJ230V
us REGULATOR | LINEAR TECH LTC1117CST
u7 MAXIUM MAX821LUS-T
Manufacurer
Changed on
U4,U5,U6 BUS SWITCH |PERICON PI5C16861B g‘fﬁnﬁg)a”ges Rev 1.1: use
QS32X861Q1
as alternate
CHIP
c33 OCF’)*FPAC'TORJ KEMET C0603C100J5GAC added on Rev
50V,CC0603

62

Pentium® Il Processor — Low-Power Module Evaluation Board Manual




INial.

Table B-2. Interposer Board Bill of Materials (Sheet 2 of 2)

Bill of Materials

added on Rev
L1 200nH 20% | VISHAY/DALE | IHLP-2525CZ-01 1.0; part #
changed on
Rev 1.7
added on Rev
C34, C35, C36 220uF SANYO 10SA220M L.0; part#
corrected on
Rev 1.2
C37, C38, C39 0.1uF KEMET CO0603C104K4RAC Elidode‘j on Rev
R25, R26, R27 150 PANASONIC | ERJ6GEYJ151V added on Rev
TP9,TP10,TP11,TP13,TP
14, TP15,TP16,TP17,TP18 | TEST POINT
,TP19,TP20,TP21,TP22
Table B-3. Key Components Bill of Materials
Description Manufacturer Part #
Development Kit baseboard and interposer board | Intel EIAMODS500DEVKIT
Intel® Pentium® 11l Processor module at 500 MHz
with 256K L2 Intel LPM22CUBF500A
Fan Panasonic UDQFNMH21
32 Mbyte DIMM, 100 MHz SDRAM Micron MT4LSDT464AG10E
BIOS FLASH Memory, TSOP12X20/40S Intel E28F004B5T60
4.3 Ghyte Hard disk drive varies varies
QNX OS software package (pre-installed on HDD) | QNX MR2509
Tornado 2.0/VxWorks CD Wind River Systems TEV-13306-ZC-00
69000 Video Card Densitron PCIX690LP
®
Intel™ Pro/100+ Management Adapter (Fast Intel PILAB460B

Ethernet Controller)

NOTE: This BOM does not include items such as mounting hardware, packaging material, documentation,
etc., because these items are development kit specific and subject to change with no prior notice to the

customer.
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intel.

Schematics

Schematics are provided for the following items:

Baseboard:

Revision History

Block Diagram
Mini-PCl Connector (Not Popul ated)
Processor Assembly Connector
DIMMO

DIMM1

DIMM2 (Not Populated)
Clocks

ISA/PCI Pullups

PCl Slots0 & 1

PCI Slot 2

AGP Connector

PIIX4 Part 1

PI1X4 Part 2

IDE Connectors

Super I/O

USB Connectors

ISA Connectors

COMXx, DB25, Floppy
BIOY Port 80

ATX Power Connector
Unused Gates

Processor Assembly:

Note: Thefollowing schematics are for the interposer card only. Schematics for the Pentium
Processor — Low-Power Module are not provided.

Pentium® 11l Processor — Low-Power Module Development Kit Manual

Revision History

Baseboard Connector

Level Shifters/ Power Sequencing
Series Termination

Decoupling/ Pullups

ITP Port

Module Connector

@1

65






T z T T T v T 5

7Ty oo T

3 Joqunn weunoog | o) NO IIMAOIN | S HL 40 ISNS N 'qUa 11 BU I | NOg 89npal 01 4n/y 01 4nOT Woly $STD deo Bu i jdnodsp ¥ |ng pabueyd
sabueyd FHL H04 3719 ISNOdS3Hd ION S 1 131N | '10Naoydd .

@ YIS AN NV SV ON RINLOVANNYA 304 a3 14 IM3A N33d 4N00YXZ WO 14 4n0ZZxg 03 ¢T- pue gT+ uo Bu1|dnodsp ¥ ing pabuewd

10N SYH HO I\ NO ILWAKOAN | SN IVINOD ON Mvdd S HL '9IN1ea ) UO-1J0S [0JIUOD O PX |Id WO} (#OSNS) [eub IS #NOHYINOd Pa14aAuU |

('pleoghay pue asnau 40} sdn|nd) M. ¥ 01 8vdd pabueyd
0/ Jadns uo A0S 01 (g9 uid) IvaA pa L

"10198UU0d U4 NdD UO (dL Yl M GA) € pue T suld paddevs
T3Q | pue 030 | uo T3S0 Ppa jetedss

*10193uu0d uid oo uo GIAVY pue £zavy paddems

“ a M S W o N ®

‘g uo IS A8y 01 apau sabueyd

0/1 ledns uo Ag€ 01 (g9 uid) IvaA pail T
D UO IS IA8Y 0) apau sabueyd

1S4 1Dd- 01 6220 PepPY '€ H

020 PAAGN 'Z

V6Ir 01 (€ea)d #ZTaN (€eVIAZT+ (P2 DOUNd S [eub IS pappy T
‘g uo IS IAay 01 apmu sabuey

V €/ZHN 00T WU G/ ‘SOG/ATHANTE 01 # 1lJed 694 ‘pg4-194 pabueyp /T
S10129UU0D NN Id PUB ¥S | UO 6V -TV 01 pabueyd 6OV -TOV Saueu uld 9T
*10109UU0D Jdxeads paAsausy ‘ST o

‘U0 1109s [e1sAD DI atepdn YT

OMT0aXg UO UO ITeu Wia) Sa118s se gogd Pappy ‘€T

“(4#eTaun A Jauuoy)sdn | nd DL panausy gt

'Syb 11 yons sbu1iyu ‘P-4 01 18U ¥ #ZTAWN pabuewy ‘TT

JoU || M 8sn yons ey}l luasalidal IO JueliEem ]lOU Sa0p
[ uolledi}i1oads Syl Ul UOIlAUIOJUI JO 8sn 01 'S |1RUsYdS Wo 14 pled Jajybnep yse |4 parauay 0T
Buile@ls ‘syb 14 Atelaiidoud Aue Jjo juausbu lijul 1o} “Kouanba 1}
Arrjiger] Buipnjoutl ‘Alijigetl| |je uie|9SIp [21U ] 9S4 Xg 24nB 1ju0d ISnu A |qUaSSY 10SS200.d #ZTAWA WO 1§ 101S IS8 S3 1185 panausy ‘6 I
‘U g8y paue b ‘58700482 1Joddns 0} yse |} 390 |g 1oog pa I} IpaN ‘8

s1 syb 11 Ariedoid jenioa @1 Aue o1 ‘@s miaylo

Jlo |oddoise Ag ‘pail|dul 1o ssaidxa ‘asuad | ON ‘dn |eubis siyy ||nd 3isnu spured

JasodJau | Jo A |quUasse 10SS9200.d #4434 uo dn||nd paAauay /.
'sdn | |nd Y/ 'zwoJ} sdn|nd wyo Q089 pue SI01SISd

A7dAVS HO NO LLVO 14 103dS  “vSDdOdd 40 1MO ON IS IV 3S MHFHIO A LNVARIY S8 149S 9ABY NS PUE MITOALS HIN I AN 3NND | 'd1S ‘LINI_‘#NOZY 9

ANV H0  ‘I0dINd dVINO 1Ldvd ANV 8O- SSINL 14 AL 1T IGVINVHOHIN 40 ALNVERAIWA ANV ‘OO D0A 01 dn
ON IANTON | HIAIOSLYHW ST IINVRIvW ON HLM S| SV. 3A INOdd S| O ILWAEHOS S HL pa|ind mou ase WS pue HTOdLS HINI'WN INND | ‘d1S ‘LINI ‘#NOZY S

.8>_OI8> 0] paAlasal wol} mecméo usa(g Ssey 10129UU0d NdD ®Yyl JOo G2 uld v

3 U0 IS IN8Y "OTC UO #8 SWMS Pue #3 SVYOS '#8 I\ 01 #Y SWIS pue #v SYOS ‘#v I pabuewp ‘¢

LIC U0 #Y SWHS ‘#V SYOS ‘#V I\ 01 #d SWIS pue #3 SVYOS ‘#d M pebuey 'z
_ _ _ 'slo128uu0d
NN IQ e #Uv SO 01 #ug SO pall " [0:G]#a SO panauay 'T

"3 uo IS IA8y 0) apau sabueyd

Aloi1s H

pJeog SO U0 1108 3 W 1SAS
ub 1saq aoua s jay Je |npan




£l

a

4

T T00Z 9T Aeniaa3 epug

g

oy

sequiny wawnooq | saig

00a> | o

welbelq 3o0|g

NO IIVMAFOIN | S HL 40 ISNS N

FHL d04 319 ISNOdS3d ION S| T3IN |

10Nadodd

af H3SN ANI NV SV ON -HNLOVANNYN J04 a3 14 [43A N334

(pa 1e |Indod 10u)

10 123UU0D

10N SYH HO I NO I1WAHOSN | SN IVINOO ON Mvdd S HL

2z abed
S99 1A
pasnun

6T 9bed
Addo |4

6T obed
19 ] e Jed

6T
abed

e 119s

9T
abed
N [agH
2sd

R

ﬁp

6 obed
sdn | |nd

¢
abed
lawod

g obed
SY20 D

/T
abed

asn

[
abed

341

8T obed 91 abeq 0z 9bed
S 10 128UUCD O /1 J1adng 08 1.0d
VS | soig yse|d
e abed
Dd WA SNng VS |
. 7T et
TT ‘0T 9bed abeq
S 10 193UU0) X 1 1d
0d
Snd  10d
L'9'g abed
(W @) wvea v abed
10 198UU0) mmmm
9 |NPAA NdO 3 1dv
21 abed
1lod OV




E] T T 5 T

EEEIE 00297 AenIGa epnT |

soqunwainsoq | _srd NO ILIMAJOAN | S HL 40 3SNS N

10108UU0D [Dd UIN JHL HOd 3719 ISNOdS3Hd 1ON S| 131N | *10Naodd
- H3ASN AN NV SV ON I”INLOVANNYA H04 d3 14 [93IA N33

1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL

AN AN
1dOdOIXZ
—1 loel3go- erToTY
oz 4 & [T oEA
EEES] o %
e [
ozz o [ E s
ory x,mﬂﬂ ot Vo [ EEER
€61 €9 -
Teav fonoam o Bl EELs
JomAm 7S 195
T TEQY
0eT 09 v
vﬁ@f\: ot o [0 385
821 85
VTNNT“ ot prn: [EET
Tor's H3d- 921 95
YUETTTOTS #V0uId o sar S5 L)
o vt 5 [
YUETZITIONG #aduId  eet €5 o
e s
YUETZITIONG #0uId 121 15
VIELTIOTS #aOuld o o o b seav
A ov [oo
81T 8y
o\mf T s SZav
ot1 o
b s =
pam Ml iz
€11 £v
T o o [ @V
s v
om11m 44 o [T T2av
Yo o o o 020V
ETT NN o eor 8 [oF L)
o 201 £
6 £1NOd- 901 9t
o sor s [or Hav
£T6Y £03ud- ot ve
0T eI Stov
o 20t €
101 1€
VTM%\W%H ot [= viavy
e 66 6z
- 2k s Sov
>—e 26 1z
wva 5 % z siav
= 56 £
ETZTTTOTY 1SHI0d" w5 76 21 5aV
€6 4
ETTIOTEY dols- Tl 4 w7
16 1z
VTMMSW o [ v
68 61
o 4 o [ Sav
>—g| 28 3
ETTTOTEY AQHL- o 98 ot [ 2 e
g 58 ST =T £qv
ETTIOTEY Aqu e v8 j s zav
€8 €1 [
Tl o [or
18 T
- 4 o [T Tav
0] O U3
5 5 Srw
ETTTOTEY 13SA3C- 8L 8 g 0av
iz s
T £
>—gr 5L S X
Ty #00Td- v ot e
ETTIOTEY v Tla 5 PIoI0d 8
LAY T
ote
S ———— lotelay eTTrOTY
£ER TR
0SR

oTC @1e |ndod 10U OQ




£l

9€dL

7z JEEIE AR E T R 2B
3 <00g> k
o soqunwainsoq | _srd NO IIMAJOIN | S HL 40 ISNS N
1008UU0D NdD FHL J04 319 ISNOdS3d ION S| 131N | 12Naodd
o
d3SN ANI NV SV ON -INLOVINNYA d04 d3 14 I[43A N33 S
— [0:10vES 2D
— l3sns 2t
— D1elave 2zt
—gr] 0 6A —opA O SA 076N | e
e EX1oH T HOUMAND) SER-| 09¥Md HA € EN [
e NS oEaW 295 195 T9aW, T Toaw 620N e 62aN 195
8 2H19NdO Py p OITOH 290N L'9's 195 8ZAW, T 820N L2aN 5 L2an L9’
—gey| NS 195 02aw, SR 2Tan 6vaN e 6N 195
8 THIONAD b DITOH 22an L'9's 195 TZaw A ETan 60N = LTaN L9
—er] aNe €N 295 —5er| N 50N olaN 29§
8 ONIONdON———— T B ONTOH 6ION 195 195 s1aw otan svan [ 720 svaN 195
—e5] N9 AN 295 195 0Sa 0san 1003 |5 003N 195
S TEQW, Tes 1A sam L'9's L9’ 8SAW! 8SAN LSON e 25aW 195
s £9am £9am 195 szaw 9Zan € 6N e
s 95aW o osaw ZIpanosay  OTpeniasay
s ssan o] ssaw CIASE T Een ano [523- OTASH
s £zan s stan vOTud- 6 or's 0LNOd- #OIND QA o055 VaTOHd:  ET6
S YZan oz vean o0 £03dd- ET6E ETTT6 203d- #2034 #YIND Lg% vINOd- 6
| 9Tpaniasay HIOY |55 TO3d-  ETOT'6 —gzA] 0 SA HZIND fpoy 55 ZINOd- e
s vsaw vsaw etpoosay [ 2o STTTOTE TEQV, EQY eponosay [ 2o —
s 65N 650 62av [ EASE % 6zav eTTrOTE zdl ETTIOTE ozav, ozav ano [723- S
—75] 057 R — s A e aL STTTOTE £€38/0- #£3810 0 SN (oo
ET0T'S 00T #0034 gav o Sozav erTrore —rH 0 SA ANV S S\ IWwNd ETTTOT6E
EITTOTE szav, szav 0 6A [o— 2dL —goR N9 #OIOHd o —— S 0ToHd- €76
—57] 0.5A #2380 [e—————————) 2380 eTTTOTE s AL S| TTPONiasRY 0 A 7
SONT D3R 8 DI Trp X10d 0 SA fpr— ETTTOTE vzav) vzav Qv fgrg % zzav EITTOrE
EITTOTE TZQV. T 1eav #13SAIQ [r————————— % 13ISAIA"_ETTTOTEE EdL ETTTOTE L1av. r1av 0£QY (y———————%5  0£av ETTTOTE
8TV, or §1aY #1380 Lgr———— 8 1380 erTIOTE aL eTTTOTE' doLs- #dOLS 0 oA [ore
0074 TS #4007d aav fer— 8§ ziav srirore CIASH ETTTOTE S1aV) STav #AQL [org AQYL- ETTTOTEE
v, 1 P1av 8Qv [Fr—————————— 8av ETTTOTE ot aNe wvd (oo uvd ETTIOTGE
TIav. T 1av aNo tpr— ETTTOTE v, 1av €1V (o €10y ETTIOTE
2% T 60V ano [r— ETTTOTE 9av’ 9av 010 (S 0Tay ETTTOTE
sav ] $9v NS rrr— TedL ETTTOTE zav’ zav #0380 (S0 038D ETTTOTE
ETTTOT'E 1av orr Qv £V g £QY ET'TIOT'E STRET dL —orH N9 vQY |1 vav erTrore
B2avo g2av.o £ &N e — 2 #135A309) #13SA3AD een [0
Sfavo ] 610V 9 #AQHIO Aﬂ‘ww H#AQYID 43 i2dL T #AQYLD #AQHL © Y1V O gy
Hiows mars  mnmolg———— Seamwe o< e mo | ow o
ceavo o ave navo g @Eeos rae—————o sTavo vdo oo STavO UvdO o
gv5————9 £V e L 104 910y © #doLS™® [0 40159 a
at 109 VD o109 #3800 [r—KO¥3 9Tavo —o ano als 8s [ 70 als8so
b N 10D 2vas T o vas us 2159 o
—T N B a3 #3dIdD) #3did s 1159 T
£vES
1nOoyoD uey) Jsbuo| ,0°€ EGS aste
30 1S 10O 19 1N
£dL
o8I 4
=]
£dL
EE] &t
£l
ST S
ZdL
ST et
€2zdL
£dL
e Gy
=]
ano £EA ano 3dAL NdD TOIINOD  ¥T'8
- -~ ien| o . v N L A —
—53 O SA EEA ET'6 002I1dY e 0001d TAld g3 TA0IdY £T'6 €T HOSM Py #OSM € EN fprer— >
V6 JEN) 184 Ndd 154790 s 13s3ea T2 8 DIV &———————grrp 410 Old Lpansay = —gra] €A ano [
€1 HINS HINS H1od1S [ger SDdLS 16 —eH EEA ano [ v 12SNS. 10 sns € 6N [
—7e3- aNs oy [z #NoZY TG —geg AN VIVAWS [gio NS VIVAIWS $T6BL9S  yT  #TLVLS SNS #LLVLS SNS €A [gre—
L9 €003, €001 #INNOI [ #INNSI 9T YTET's ING———————— LI SONS teer—————————— 8 08NS TEBLYS —e| E A £7en oo
195 9003 9003W #3d e w3 v V6 NI e LN Zalgy—m— Nz v —pr] N9 £en [ v
195 LyWOa, LyWda € N e T [TND e €N [ S04 Fra] EPONosaY TPaNaSaY [
195 2003N 2003n aND [ 8 M08:a U100 gpaniasay [ e 9 70, ] @0 SO [y 5B £
—e € €A HAIS [Ny #d1S ¥T6 —fra aN© VoA [ S8 %y vnda 295 95 ETVVW R Ol 510 s
95 9vNOa 9YNOd € EA yp— 9's OTYYIN OTYYA Spaniasay Zpanisay #ETAYW
195 090 e osam evAOa [ o3 Ny evwoa . N0 L pEA [ MM RN = o) 9 7] o] rravm ano [T ETHVN
195 SZaW, sea| Sean € N o s 0340 K—————————2 00 A L — & 95 —g7a] ON© #8aVN = o
95 LYY IvVA o100 3 owoaxe 8 o's 57 YV TN o 95 SYVIN Svvi 2T 2T 95
95 B T ovwn ane [ oeT— oo N B | = — o] wwevn awvi [ 227 Vi 95
—gz aN9 OTaVN (o e — L B L — 95 Zywn IV | oY PovIN PV 95
—e aND B = BT o5 v N EVVIN ovwn [ oo STV guy 9’5 ] ane opanasay [ 70V >O¥Md T2
or's TINOd- #TIND #oavI —— —tog] AN € EN oo L #5Y°50 Fear] #9vSO #YSVES [ #SVHS 9
6€ ELNOd- H#ELND ONO o L #97IMLE #8am HAYN (oo 9 #2¥ SO o #2vSD #IVSD (oo #1V SO S
ETTTOT'E'E QY #AQH Y = - 8paniasay Fe AT 195 wnoa s Tear| vvWoa #aSVAS (oo #3SViS L
#08SD #eavN #18YN € en o5 #93M #YIM ans
T [TE——— avm . e FOYN D] [0z w . [0z9— .
T ane Tovw [T EREVINS  ryy 95 9 #5v50 ((TEAN #VSO wvso [0 S anvso L e #vsvoS [0y #Svos 95
ETZITTOT'E 1S¥10d- #1S¥10d #8SD Lra— _ 9's SYWOQ Ly SYWOa SANOQ |-grs—————) SEN0a 3 L #ESVOS| arg| #8SVOS #1850 tgre—
STTTOT'E 1Zav. 1zav #0VSD [ 5 #0V SO s 95 VWOa 2vWoa #2850 [ 71— —rrg] #78S0 #5850 [ 71—
STTIOTE 610V 61av T8W0A (35 TaN0d L —ora € €A OVAOQ |gr——————————— 3> 0VWdd L9 —grg| ANO POOIN Lo vO0IN 29§
ETTTOTE £2av £2av aNS [ 195 LvaN G 2vaW SO0IN [gr—————————55 500a 295 L9 0003 Te| 0003 aNo [ero—
— € €A 9PN [ ovan r'9's TN &———————]| TeaW €En o r'9's YIOW T ceaw evaw [ £ran 195
EU'TTOTE 9tav. g1avy 0ZaW {3 zIan —F1] aN9 €20 {5 ————————— > STaN 195 19 SYaN +Ta| SPaW THON (g <5 ran 195
ETTIOT6E W3S #Hu3S LTOW e 6an L9 ota T 81aW wanw oy SSvan 195 L9 TIaW, Sre| 61aW €A [
195 003N 203N otaw = 8aW 95 6E S seaw ano [5r5- 19 Zvan S evaw san (57 R Lan 195
ETTTOTE 0av oav SN SaW 195 5a oTa| 90w OVaN S>> ovan 195 r'9's sean Tre| geaw 9gan [or 9ean 195
—5raH aNs_ vEaW [ vEQN r'9's seq) e SEan gan o2 Koean 195 195 YW ea van ano [¥—
) 53| 60 © € A fpr— r9's 2e L €N fos %5 ean 195 95 €8N | EEaW 2aN [ zan 195
= TTav e oavolgT — ETE ANNAT | NN ano [— r'9's Tam! e Tan oan {5 oaw 195
S {oavo wavo g — 9999 T 08LS ¢ o0 vels av oty - e 10V 9 €A [gv—
e zave ano 7 — 5 S sav-9 £av'D e — £ ano 7 —
o eave #0309 e o S 99v9 [V e E— T Ta| 62avo wamy (o7 wao o
a BTN /- M 1Y} 8av S L 12av © 9zav 9 —r] ND 0eQv ©
T 0159 oS cen o 80V [T N— < ovas 23 2 E} ~ S o rZav o s2av o [ 57 L)
43 #03M9) mmwk Bl m«mm I — Teave T €9V O EEN fr5— a1 18157 av9, g 8els av SVES {1 s
=] 3 IvaS
a610 veTr
o610
b
4
A £l
h 9zdlL




E)

A I | TO0Z ST ATERIGET eI Q|

3 <og> | o
ol soqunn wawnoog | azg|
oy

T3IN |

I
NO ILIVMAHOAN | S HL 40 3ISNS N
3H1 ¥04 379 ISNOdS3d 1ON S |

" 125Ndo0dd

H3SN ANI NV SV ON HNLOVANNYAN J04 d3 14 [43A N339
1ON SYH HO IH\ NO IIWAHOSN | SN IVINOOD ON Mvdd S HL

g

0 19)00S

PAN
WAIQ WYHaS
Ssappe aAe = =
40o0000TOT PP IS aotg | £ €A SEn | oy
L 1S | v R
sora] 1VS vas [ VIVASNS bT'68 L9
ovs dm
e ON on [78
£4100s LI o) B0 [0 2100 8
zota | INO Mo auv
£900 €00
oo DT 2000 oeda [25Y TEQ N
[(zoan ———0ore | [O0v_— 0ean N
1900 6200
Lo L o] 200 [0V Sean
|/ ~o9am BSTE | or een | 7LV szan
519 1y
6500 2200
| “esam ISTE | Seoa 5500 [V TZan
T i1 [V oam N
2500 5200
Lo 7Te 1 9s0a veoa 0¥ SCan_
|/ ~9san ESTE | e e | 59 rzan
zs1g 89V
5500 £200
| ssan =T vsoa 2200 [257 AN
T E—i 1| [0V zzan \|
£500 1200
|/ esam e SOV Tzan
sy1a | INO N9 | pov
rre-| 393 0 (o =4
na (oN) 434
o] 08 o [V
sv1a] [Tov
2500 0z0a
Z5an e | o) en [ 0V 0zan
evig 65V
1500 6100
g 1 N [Bv_— sram N
0 0s0a 8100
| osan 7T 6v0a 1100 [57 STON_ N
= T E—1 1| [0V tan N
8v0a 9100
|/ ~svam ETH 5V stan
sera | N WS |Lsv
€EA O T50TW T 5a5 o B £5030
L 903N gETE | 2% N 203N
sete] 5N N [Tsv
verd | 2 N rosv
ee18 A €M 6oy
e £V 00 |gre— N
LYNOQ, TETE] L8W0a ENBOT | £VYNOa L9y
VIO oETE 98WOa 28NOQ e eyNda  L9Y
sera] €S/ S/ [
[=N) SoTe 00 na (-
sz | N N9 | epy
T sera] 2V 00 27 0¥10as 8
™Oas T DO een| Sy
| C
verg | £ 50 o Lo
£D T L ova (avioty [5 CTvv
TT Ta] oY BV OTVWW N
6 LIL:H v ov Al \
T i PV v [TEv X&)
5 1210 EV o v W\
€ wTTE | £ M AxL] N
35} TV B
! ortg | N9 N9 | zev o
#YSWS e SV na |er— N
#IV SO rre 1S/ 05/ |-y #0¥ SO v
SYOQ. FTTE] S8W0a TANOQ TYWOa 9
YYNOQ Tre vawoa 08WOQ oy ovWOa  29Y
#YSYOS, ] SO 03m A 3M 9y
orrg | £ 6N EE s
sore] 3N N v
80147 ey
Lot | N9 N9 | eov
580 80
ERRED] Eus 085 TO0IN
JZRED] i e stoa |27 0003n
e —) [ev— cramn N
9v0a v100
|/ ~ovan oTE | JFoN Cen | B rran
2018 1Y
sv0a €100 e
sval TTT ] wvda 21da E1aN
v 00T IV FATIIN
£r0a 1100
£ T58 134 TTaw
2v0a o]
Zva B0 | S50 oot sk oran
Tval i N N [EV —— ean \]
968 237
ovda 80a
Oran SoF v B
| O
e — R el L — T
8200 90a
| —sean i e 200 57 SaW
|/ —rean 758 BY SaW
9800 v0a
- — N
068l ov
5£0a £0a
e — i Vv sam
v£0d 20a
| veaw BB | {0 B0 O Zan
|/ —cean T8 25 ooa [ EY Tan
- — S e R A
sed v
L
logslaw 29
oetvwwn o
[o:ooan L9

AV

4100 4100 4100 4100
¥020 2020 1020 2020

|

8220

LT

47’0 4T’

510

4T’

6610

47’0

9220

|

anzp
SSTO

>—{H

anzy
010

4{%




a I

A I TO0Z ST ATERIGET eI Q|

3 <og> | o
ol soqunn wawnoog | azg|
oy

NO IIVMAFOIN | S HL 40 ISNS N

FHL J04 IF19 ISNOdS3d ION S| THIN | "10Nacdd
H3SN ANI NV SY ON -INLOVANNYN J04 a3 14 [93A N334
10N SYH HO I NO I1WAHOSN | SN IVINOO ON Mvdd S HL

PAN

WIQ WY2aS
GTO000TOT SS3IPPE dAL IS o o
L 108 NI0BNS  PTEE LS
o 1vS vas VLVAENS VTEELSY
e 0vS am
oN oN
8 1008 LEL S} Java) 910as &
Sorg | AN ans
=< S 11 €00
) 2900 0£0d
N er| 1900
GoaN 0900 8200
ssta | EEN ceh e
o Ao
sy [/ —ssan SsTa ] Je00 ptomas szan |
e uw o] 9s0a veoa [y G} AN
€A zs1a | INO OO | gov
g —————————ver] 5500 £200 ——
Soan 7500 2200 25 N
/L Toa [ EN
sy | N9 N9 | vov
ra 393 DO | pov D0 ¥
Svia na (on) 338 [0
svia | N 2N Mov
| &9 0200 |—rg————————za
o8 | Tda 510 |55
0 /L 8100 [ ooy SN
80Ty [ —evaw Ty 809 4100 ey PATIIIN
G E—0 AT TN
acta | D W |Lrsw
£EA O PISREL] TS| 5a0 oo 55 BREN]
661 S eTg | O o 2509
sere | 9N N sy
vera | 2 o [osv
ecta | £ o Loy
Lynda e liemoa eweda oY evWOa LS
B TeTe-| 99NOa  2anda [ 55 wwda sy
e &S/ zsi orv
v 30 LIALH E ) na (77—
@8 | G0 B Lo v10as &
ZTWR 9Tg 0 |y
8 100s, Ta DI een | Ty
| C
verg | &80 o Lo
o e ova (avory [ o2 T »
5 Tera | oV M e Wi |\
243: PV [ NAZI BN
5 oI &Y M W
£ wrre] & [ T N
T T3 ano ano [ 5 Wi N
#Svas e | sva na [y
#Y SO qﬂm S/ 0S/ ey #2V 0 4
g T SO0 anod [T L bga o
TTg T n .
#YSYOS e svor oam [ o7 #Y 3M s
orrg | £ 80 EX | oev
corg | N N [ev
sora| N oS [y
cotg | B9 TS |eev
ESOEL} o e o [ 55T
¥O0IW ot V32, eI [USREL]
oo 200 7100 [y ——————Fan
s | &5 £ig0 |-
S ] vvoa 2100 [ 47 it
7val T ev0a 1100 [on 2l
aa L ] otda [y TT
pae] wom | o0 v tan
Tva | [r0d O ey am
oog | OND ane [ SV
~van————————ge] °v0d 800 (Hy——————————gr—
6£00 200
N oV 7an
TE0W ££00 50a SO
o se0a voo [ s
SEQW T e S|y van
SEan se0d i —— T
e — T Sl s — T
SEaN £200 100 Tan
] 9] 200 ooa [ TG
ZEaW T o ans [ 57 0w
e
[oeslan 25y

lo:20

T 19%20S

loetlvwn s

03N 'Sy

T

4T 4T 4T 4T

8610 £810 1810 2810

LT

|
:

any
£010

anzy
01D

€A




S — T ST e
3, o NO ILIMAJOAN | S HL 40 3SNS N
ZNINIG 3HL H04 319 ISNOdS3d ION S| 131N | "10Nacdd

apy Z<

g3sn dN3 SV ON MNLOVANNWA d04 d3 14 I93A N3I39 o
1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL

WAIQ WYHaS
4OTO00TOT SS3IpPe aAe IS e [0 ] o
2vs 108
e s vas [ 2% % VLVAANS PTEEISY
9T 0VS am [ror—
oN ON
8 IDMOAS LI o) B0 [0 omi10as 8
zota | INO Mo auv
SO £900 €00 5O
A — DT 2000 opoq [L————— TEGN AN
~foan—————%aTa] 900 6200 |-ry——————— T
|/ ~o9am were| 2900 900 Ire szan
ssta | EEN Son Lew
91y T 11| [V oam N
J5aN 2500 5200 SN
e 7Te 1 9s0a veoq [V GedW BTN
£FR zs1a | INO N9 | sov
san—————TeTe] 5500 €200 | gy———————————
el 500 220a S5O
| o] esoa 1200 AuﬂJmm o
sy1a | INO N9 | pov
rre-| 393 0 (o SO ¥
gy1e N [SIOEEITN S
sya] N 2N Hov
Z5an 00 000 0z
evta | £ EA £ M 6oy
97| 1500 6100 fpre————
0 osan Ty 0500 8100 |og———————————ra—
901y [ —ovam Tyre] 6790 4100 gy PRI
—Svan—————oeTe] 8v0d 9100 |-rrg——————————— 1A
0 sera | N WS |Lsv
£FA o0ty PISOED] TE ] S50 o= SREL]
903N gETE | 2% o 203N
sete] 5N N [Tsv
verd | B, N
ecta | £ ¥ o Ly
YO e anoa  eweda o7 evwoa 95y
VIO oETE 98WOa 28NOQ e 2vNOa 95y
sera] €S/ S/ [
v [EXe) SoTar 00 na v
8 | G0 B e 84100 8
A1 | o
8 4100s, AL o Do een| v
| C
verg | £ 50 o Lo
78 BEET L) BEV LG N
2 masicy T e Esom« [V otV N
|| 78 TeTE ] )y ov [ L5V BHIV N
/1 7av 43: PV v [V 9FEVN
|/ 1 siav 23:: bV A T N
/| c7avi ST 1o ov L7EY ZHaVN N
| 77w 25 ano [ Y omvw |\
Flat] zev
v #aSvS s/ na
v oy 89 KL o ] ks s v
v SANOQ! SANOQ  TAWOa 1aN0a v
o5y YDA The ] vawoa  oanda [oov ovwoa o'y
v #3SYOS, ] SO 03m #8 3m v
orrg | £ 6N EE s
sore] 3N N v
8018| ONo ans [7eY
cota | GO T |gev
ERRED] OTE | 53 o8> TO0IN
JZRED] i e stoa |27 0003n
pi———mal hrer——— s
o | 685 figa L
sval AL et 5] Z10a E1aN
7val LU e o 1100 clan N
£ oo 599 o = TTaW
Zva B0 | S50 oot sk oran
Tval G 1 A—TRN
JU— 1 3] s
v B
| O
6600 100
e [V 7am
= Be g —pn
e —— ] 500 g SR
oo —na
o0 | EEA €en | oy
s — T R el e —
vEan veoa (T
e — 700 g2
g | ONO ans | 5y
ote
paile |ndod 10u S1 9Tr :@1ON
logddan 95w
loetlvavin v
[o:ooan o's'y

¢ 19008

nzy
9510

4T’ 4T’ 47’0 4T’ anzp

910 v.10 1220 1610 8210

[

>—{H
4{%




£l

S\

ON HNLOVINNYAN d04 d3 14 3N N334

A — T ST T
2 soquny woinoog | ond NO ILIMAJOAN | S HL 40 3SNS N
$40010 JHL d04 319 ISNOdS3d ION S| T3IN | "1ONdodd e

| A
1ON SYH HO K\ NO I1WAHOSAN | SN IVINOD ON Mvdd S HL ,
|
|
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | I
BBEEBREREREP
| |
| | ssssisiEsse
FRRaRRRGARS
| | GHE68656660
| VILOHYL |
| J oS AWWW
» , oSS - TOHNOD 4Ty vivas fpo—
gz LTAVHAS
| vien oy Y1089 o T atvaas
| | 9 12as SoTH o7 5 STAvVEas
1oyng keloq 0107 I PI10AS| DT o rTAvaas
! 9 9I10as S TR 15| ETWVHaS ON [
[ 10aS 2 ZIWVaaS oy i
| STtd 9510 7
15 zs ;oL TIN10aS S | TTAvHaS ON [—
TOIH0S 1 TS | | L 011008 o ounvaas N[ —
2E10aS J anNo ano |2 91005 | T SIVHAS ZNBTEZAD
T 9an | | *—gr LWvaas
7 e ! Uy o S s »
0510aS T [ hosito o SHITOAS - oae 3] A3 Beiviend BE TOENGD
T T R ! D] s
;s £4100S| 2 £AVHAS DD = o > o10axa v
9zn g s 20100S| B ZWvaas
4dot 4dot i 20
6020 ¥120 | S TH100S. THor TWVHAS
| | S 04100 oo 5 OWvHas
| ! sssssssssss
55555555588
| | OOUUU0UUUUO
[ BREEEEEERRE on
*1844ngq ybnouy1 Ae |ap sbueyo | A
03 paun} aq ueo sdeo asayl ! |
|
|
|
| |
| | anst anst ST fantoo  [dnto0 [dantoo |antoo [antoo | 00 Juntoo  [dntoo  |dntoo |antoo  [antoo
| 8710 6v10 0510 ~T120 ==9120 2220 22D 0220 220 —=2120 1220 £220 1120 £120
|
|
|
}
! |
| | ‘palioddns ase QAN IO 994y
| | o 910N  ‘subisag | un 1juad /xg
| | J0) pasn Auo s1 1IN2119 Syl
| e -
|
‘pa1ioddns are gyv g owm ! EaN
Ajuo @3oN  -sub iseq wn [juad /XL |
104 pasn Auo s1 3mMou1o syL ! |
| N
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ . 0012 60
BRRBREERPEP .
HNBTE VT ‘renba aq p noys syibua |
5500000000 pea| |V " [e1sAio 03 9so (o sded
CORREB0GOn pue 3202 01 850 [0 [e1SAID daay
v DDIAY, 01dY
£ OOV SS Z o LR 7 ooty
1N0WIX
v zi3y N ] &R NITVLX [
o == A ==
81 0434 £E ] IFEEr] oo
3 T CEEECR
gz DI108SN QIS [ 2uam Zamne
vro oMiossn B3 = [QESeE] onossn vie s10
v L0043 SN T 9ond T 0822A0 #8138 g >
€1 OldvX1Od 0T3S sod v
B3 & ERIE R HE
] T
€ P1010d = = T 013
o oo MV o T Snoiod I
] DD T tiod ENMO M #vSNS T
or THOIOd, E
¥ 2100 ,\/\KM EXLET] S1010d #dols 1od [5 ] 2 #d0LS 10d 1T
15 #dOLS NdD " S #dOLS NdD ¥T
BITondD EE ] £ oD Snonds " ’ o
7 BN AN T ] 3100 555 Ssss
988 »»8599
v 0¥1Ndd) Mw,\/\/ﬁ 1 OO0 T lomnd 583 228299
588 §B8RGao $3%0 |9 Jo Buiddois
LEE  REERFE o0 v» f alqeus o3 Ajuo ynis
BE BERER b >
ot ot
Zzdy 0z
499 b W
TN 01 @ |qissod se 3so |2
se paoe |d 8q p NoYs ZTd pue TTH :dI0N
£ER
JAsdn]
anofipy
o i n MO0 [0 |gmoo 4o |antoo [antoo 4noo 4noo Moo aney Iﬁ
dnot oot £9T0 ——=v910 8910 [JA] 210 T010 6910 €210 5910 €60
60 4o 560
2910
qenno
n
no EE
sn
oS
1 €FA
4 %

£l
£1dL




£l

sdn | |nd VS |

F2 A I S ' | T00Z"OT AeTIGE T RepiT =g
3 i | 3 NO IIMAOAN | S HL 40 3SNS N
oy soquiny wawnoog | sz
sdnjind 10d/vSI JHL J04 3719 ISNOdS3d ION S | 10Nadodd AN
ol
d3SN ANI NV SV ON -INLOVEINNYN d04 d3 14 [43A N334
1ON SYH HO I NO I1WAHOSN | SN IVINOOD ON Mvdd S HL e
: L0¥a 8TYT
T 3
90ua 8T'PT
T T S0Ma 8T'YT
%95
- £0MQ BTOTYT
5 20ua 8T'T'YT
% 080 TITYT
T T 0d¥a 8TITYT
ot ot
Iva erEr - STOMI BT'OT'STYT'ET
e #3HES  BT'ET T PIOYl BU'OT'ST'WI'ET
SININS  BTET S5 21O BTOTYI'ET
- N108NS T HMNINS  BTET = 4 IO BTYTET
VLVENS ¥T
Ll <5 #500ldv  bTET RS
INAA
TEL T ¥ oTO¥l ST'OT'YT'ET
164y 5 601 STPTET
R #IHOOI 8T'ET 0¥l BTOTYI'EL
#9TSOWAN 8T'ET ) z % 90l BT'OT'PTET
#9500 8T'ET )
o8z ot
SUITVTEL
- H10dLS VT L 4 << STOTVT'ET
El HINS ¥Xd  YTET SUOTVTET
S HINE TEDY 4SMO¥IZ T'ET ) z <5 TOHl STYTET
N Ty AGUHOOI 8T'9T'ET
LT L Bl abed pX|I1d uo s
ovad 559 #HSTA3Y 8T'ET dn-|nd 841 @I1o0N
08z
#ANNSI Ty
5 4 K sy 4401 BTOTET o -
N bTY HUNIN OZBTET PN —e) LTIV BTET
aNOZY VTV #MOI 0Z'8T'9T'ET : >
¥ T #MNIW 0ZBT'ET kl 4]
—EaT 21
v T o1
SOND 03K vy
ot
2 Al
: g [aval
S 1sundd  vTv L1a]
T T 1TV
Y M\ Taddv ETY Siot
Y \E 00oldv. - ETY 12 [
T SIS
TS
1 T T S
52 TTag
ot
ot
- 12 STvS
T Fitoa- or s s
g - or £IvS
OINOd- OT'¥ & 4 ]
) z 559 EINOd- v'E e v
oA ot
0T ] Nod: ¥ v TIvS
g TS
VS
R 7 T S
o AT o e
S0t iz ot
2 Vs
£Th g ovs
Svs
G v T WS
2] ot
an BT o tworve J b
S I g oS
ot VS
T T oS I
wZ e 3 [osTlvs ozeT'oT'ET
|a|AF - #9%OV TTOT
5 #9034 TT'0T
o % o8s- TT'0T
= k4 anoas T
<& ot
el €03ud- ETV'E
L % 203 ETTTY
TO3d- ETOTY
 — ] T T 003ud- ETOT'Y ot
m =
12 TGS
T T vIaS
— e z z €105
#Qd¥Id PUETTIOTE <ras
e El 12 #0uld  YTETZITIOTE Sy
<5 #a0uId YTETTITIOTE
= k4 #WOMId PTETTTOTE - s
|H|AF 73 L 0ras
605
EN v T e
Mz —rea
dols- ETTTOTY'E 20
12 R ATy
— L 2 13SAIC- ETTTOTYE -
AQHL ETTTOTY'E v 2
w ) z 59 AU ETTTOTYE e
7 T vas
e g
INved- ETTIOTYE ot
14 o4
|H|AF ki 12 uvd ETTTOTYE 7 ==
Wy3S- ETTTOTYE El
o 5 L2 W3- TTOTE o
By T T 0as
e e e L
L 0:sTIas  0z'8TOT'E]
n 0 >
L&
™ 0%
sdnjnd 1od




£l

A I S 007 5T KEMIE3 epiT Q|
3 <og> | o A
o soquny wenos | se NO [IVAJOAN | S HL 40 3SNS N
T2 0SI0IS [0d FHL d04 319 ISNOdS3d ION S| 131N | 125Naocdd
on|
d3SN AN3 NV SV ON ”HNLOVINNVA d04 d3 14 IM3A N339
0 107S od
T 107S 1©od
wod 124 038R w03 194 038"
2ov | OToA 05A | 2og 2ov | OToA 0SA | 4og
Tov | hodiu oo | e seva Tov | hodiu woov T
oo oV 2903 v Eers oV 2903
= oov] loolav fwolaw (g8 o Sav1 loolav
[zolav aNo [zolav
v ano eolav |oe v ano
A
o] [rolav solav [ geg——£3% o] [rolav
vav [oolav € EA sav Qv [oolay
9av o] een Lolav | e 9av o] een
B —eTA
v { o3mp [ L — A v { o3mp
| C |
lsola ano lsolav
G a— A ova S a—A
JUR— A [V oy LIS JUR— A Y
112 fetlav ano [ 78 <AV Ly fetlav
oY T £en trrlav |93 <= T £en
- srv | lstiav 1380 o8 Iy - srv | lstiav
avd cen| e L1 wvd S
T me— L anEs Lo 550 wd oV G =
d o8s cen| oo - oss, o8s W3S ETTIGYE
- v | noas w3 [ 72 CREES anoas v | noas Wi3d- U6
£en 3501 £en ¥00ld TT6YE
oS v dols “awo [ 0w 0T ETTreYE do1s- Sev{ dois
o oo 38830 |-oeg S— o oo TISAIA- ETTTEYVE
AT o AquL TEA| oog ETTIEYE AQuL- o AquL
v |aw Agul [ 228 — v |aw AQHE ETTTGYE
T e v ano | jee ETTIEYE Evs e v
gev | EEA 23810 ey Z=an eev | £ EA 390"
P a—- 7 Y e P e —c M
Voo Tev [stlay EEAf Teg Voo Tev [stlavy
v | ane leTlav T v | ane
W a— 2oy |7 e a— M
ooy —wev| v o | sea rear—sov| v
Lev | EEA [ s — Lev | EEA
T3sal £380 T3sal
28104 v welav ten| o0 L} Zviod 271 Iyelav -
| reav 77 sza T5a0° | eav 77 Ll
o0z ey | ONO [ e —s oz ey | ONO
[oelavy [eelay [ozlavy
B | czav T2 | [ocly o ma Zzav o | szav T2 | [ocly
= o een leclav [-48 o = o een
5zav Eav s ovid 1ela o7 Teav wzav Eav s vl
BTV 618 - BTV -
g1y | GN© 034 |y TO38d-  ET6Y g1y | ON© 003¥d-  ET6Y
o o Ak o i orond 8 0" OO Ak DIRd proea 8
o1y oTa o1y
1585 | 158 Mo ¢rg ETZITIYE 18810d- o LSy R
v N ON e v N 5
erv | 083 oNa| eme 100 | anto0 erv | 083 100
| ano o) e 180 a0 | e 1
A s [0 T T A T
o | o o] M v loen #QDMId PTETTI6E
Ao TV 24N BINI Jmluwo% PUETZIII6'E #ODuId > OLNI #a0uld  YTETZITT6E
oomd YIN 0A| og YIETTTGE NI | VINT
0 o 07sn T 5A
sv s8 . v
< oaL | 7o u Q17104 1L
[E——A
TR SL ano | 78 m swdSs o s
& nare Y N — N | nere S1oL70d TT
—oar ] dsuL rer [ 8 W isuiod & 1suL
8 o
e logl3gro- eTTTv'E
T lotelay eTTTv'e
PAN 2N PAN 2N
gt | anro | anor 100 amoo | dnro o anTo anor anro | anro | anot 100 amoo | 4o a0 JnT0 anor
12010 160 ==0210 190 (78] 1»\ 980 1»\ Vo == 110 1»\ 950 060 == 8010 ==6T10 99 lﬁ £110 1»\ €5 1»\ 50 == oI1> 1»\ E5)
€A o07sn €A o07sn

18 CACT-
oY ACT+ 8C/LC

L8
‘6va ‘ova ‘sed 'ved 'szd ‘.19 ‘ST 'eTd ‘279 'ed
95v ‘8YY TPV 'LEV 'SEV 08V ‘vov '8V '€V ‘TIV

o 8r/Le
v18 ‘oTd
6TV vV TV 6V
ON 8C/Le
vsa 'evad 'Tvd ‘9ed 'Ted ‘Ged
€9 'SV 6EV eV /v 'Tev
€A 8r /L0

298 '198 ‘eS8 ‘zed ‘eTd ‘9 ‘sg
| 2ov ‘Tov ‘6sv 9V 'OV '8V 'SV
0TS 8020

w o'tV TV




£l

g3sn dN3

P22 I § S ' A EN RN =g
3 soouny womoq | s NO IIVMAOIN | S HL 40 ISNS N
210IS 10d JHL d04 319 ISNOdS3d ION S| T3IN | "1ONdodd

onul NV

SV ON MNLOVANNWA d04 d3 14 I93A N3I39
1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL

02z
]
6y
ETZTOTY'E
Sy
. YUETOT6'E
IS8 od PTETZTOT6'E
ot
ot
SToL 10d SWL 1d 1aL od or
My Sy >y
194 29y 6oy
T
0GR

¢ 107S 1od
-~ 03875
29v 05| zom
#0903 1 #woxov oT's
65v
00V i
zav
95v
vav
90V 7 vsg
v ooy —mw
C Eg)
G A oy 68
il fetlay (e 0TV
| frav PAa pigs fazerAN
Tav TV
svv
Tav
uvd e 385
ogs- 4 IS ETOTEV'E
anoas id Wiad- OTEE
oy <5 M001d- 0T6'V'E
dols- B
ew TESA3Q- ETOTE'Y'E
AQYL =
M AQul- ETOTEY'E
ETNZES =
£ev Z385°
| srav Y
Tav TEV
oY
| tzav (244
Vozav—mev |
2y
Z0d 2
Zav 380
vey
B —A
| geav 4
T2y
EaV e T
8TV 203ud-  ETEY
ZINOd- -
BM £41010d 8
1S¥10d- T
Ty 40100 | 4n100
v 28 6.0
av
i T T
oty
8y #30¥Id  YTETCTOT'6'E
Ol <5 #a0uld PTETOTSE
#00uld e
101710d | w«
SWLTI0d! .
_ v oL710d 0T
1S81710d! T
| —e e S
3 lotelav eTorv'e
410 anro | anot 4100 4100 anto 4nro anto not
260 8010 =121 m:ulﬁ Bulﬁ 8110 S0 == I8 lﬁ 150

07SA




£l

A A

T00Z 9T Aeniaa3 epug |

2y

sequiny wawnoog | szig

10J03UU0D OV

PUETTIOT'6'E #30uId.

3
4 d3sn dN3
1ON SYH HO IHW NO I1WAHOAN | SN IVINOO ON Mvdd S HL

1 dOd
NV

NO IIMAOAN | S HL 40 3SNS N

379 ISNOdS3d ION S |

T3IN |

"12Naodd

SV ON ”INLOVINNWA 04 A3 14 I93A N33d

lo:els38i09 v
lotelavo v
PN FIND
seeY N \geE WD
7T 75 EEERE)
1owBUL0D do sTeY NN\ =)
snseEA STE 75 FINDD
o B0 Gy [T SeeY NNz oI
VS ) i Tave
L) m%w aan € mommo 7od PAAAA ] FIESLECE)
Zav5 o] Lo oy [EE £av5
AV S A oy e Savo 7T ) 7IOISS
Tov | N Jay T8 Vg
9avo >oeu| aanuas3Y oais av L) 0V oa1sTavo v 4 ] FAGHIS
i R £E000” esE e \sza FAGES
| — 1 o=as e onov == Tav5
50V wov] S0Y) o [ oTavo ST = FINVETD
)
TIav5 o M aav e 71av5
£1av0 ££000A eedaan [ o0 vIavo b ______
stav #1380
v uvdo S10YD T ] dva iu3s [0 TF3E100 — - !
T #3NdD) o P ! e\ 9IS 859
Lidd e Lid:) T8 ) |
v #dOLSD #dOLS ££000A
v £AQU19SS | #AauL asaza 270 #135A309 ¥ | ST N7 TIS avo
ree Aee
ia i) | seeY N \ew 0815 avo
x ON VS g £EA
71 ane ans [72 |
o] on 3uvds [ 705
v #3WvaE0 T v anaul [0 H#AGHIO e
v eedaan eedaan [0
EHp) o M e [ZEIID) 1
5Tav mev| S ans |8 Tiavo £
0Zavo o M LV 5TV
v TV Eibaan se00an [ 28 v ,T°0 Uey) ssa| aq Isnu
_ #3800 c2av w
e a0 Sy [ = Laisavo » 101S1S81 01 J10308UUOO Woly yibus | gnis
] ane ano [57
ZAaE) o 5 e SZavo
520v T 243 12av>
o nee Aee o8
TZavo e ey e 5Zavo
050V 7 57 Teav
Lvas ovas
vas T TZg 5vas
[ ves ey SVES WS | was
BTy | INO NS 5T -
>ore] a3nuzsay aises [oF a1s7aso v
evas 2vas
| evas T T (S
] tvas oves [T
| tves TV | LS JveS [ E
T ano ans [T
v #3dido o #3di gy [0 480 v
>Sro| aanuasay z1s 219 v
v 1189 oo 1is ois e 0189 ¥
L0SVrL 57| /€€ NEE | LoSWyL
) v #1N90 o bino 03 [ oo #0380 ¥ )
STTIOTYE 18uI0d- sy o [0 3109 v
- - o AN s 28 T #OOMId PTETTIOTSE
ano ane [ o2
> -8sn +asn 7o
gen vt a3nu3s3Y A0S {72 i ven
o] uvds A0S W
S ner ainouno [Sgx o
wy
0A sou = 0A
.
£EA AZT+ E€EA £EA
TR [o:zlvas v
0°'T A3
uo 1189 |4 198dS OV J4ad punoib 01 pall S| €Y UId
4100 100 4100 100 4100 a0 |40 4100 4100 4100
0810 21 11 1910 9910 810 ——6L10 810 5810 9810

-

s

s

1
T

1
T

1
T




v
T
, 5
T
E] .
S B— X NO ILVAMOAN | S HL 40 mm:m_p_
< | o 34 ION S| T9IN |1 "1onaod
El soquny wonnooq | ong JH1 04 319 ISNOdS S N3
ed vXiid ON RINLOVANNWA H0d4 a3 14 M3
Tued vXi d3SN ANI NV SV S HL
- 1ON SYH HO IH\ NO I1IWAHOSN | SN IVINOOD ON Mvdd
SCTOATL
vsin
v
g sodr
‘@2 1n8p 01 pal|dde jou S|
\\\\\\\\ 1 Javod pue puadsns u 1 usyw
\\\\\\\\\\\\\\\\\\\ ]
r—=-F--- | 8#Od | Aq paiawmod Bu _mm rMn”.m
211
| OIdvO | anaid 01 S| 1INdI10 S 1Y
|
WV €6028 I
|
222
8§55 |
|
SN |
I I
edinnc
ON X
#INS D) N X |
ON X |
ON I viZmned oT
£2r N X |
ON X |
N | 4] 12 = 3vXid
on FIF
| #LnoINS N | Bt z v 2vad st
6 #INSTHXd | N> T Tvad 519 fvad &
yzel TZNILNI | _ 0vad gy AQHOIS ST
Cir— AT 1 AQHOIS
v #1000y 7 Gt S | 0 gzgrer N3y 128 P #nmoias |57 Toas &1
m #a0uld m« SINILNI | 8T'IT'6 AQYHOOI T emor #40IAS | AQHOId ST
LINILNI QT'OT | #MOI, 123 i01d
€ Lo P jas3y R ——— TR Y R e ars #i0l 23 e Imoiag LS ol &
€ SINLLNI ] 2 aTor ANaLSY T Sanas #0IQd {77 O3uas s
TbUSTYT'S LA e e e R Gosm 6 #3Has ™ #O3AS | O3ad ST
perervre S| SN iovoldY HDOVIY o1 ssmowaz #030d | #40Vaas ST
o e ZINLNI (N i —— VY e #smowaz 1578001 siovaas (77 iovadd &1
broTsTs TINNI c T \ e #91S00! FiSauaaY ST™™MB IS #I0Vaad e 2vas st
i OTNILNI 450 > #500idv  vT'6 8T6  #HSTUIR “ 1 2vas oo Tvas st
TOTHT6 BNLLNI A ——— #IHOOI0IdD Ea| WS 7y ovas st
| sTv's SNLINI # EIVIEN} ‘6 #HHOO! ovas
#ay FONIN 8T 3v8/00dD iz}
i T 80uT INILNI v L] T6 ENT) S10SAS
TOTYTS ] o I v o1 H10SAS e
SNILNI Y L E— 8T6  #MAINS
221 N | . RININS
ENILNI 10 | 816 HINNS AAANEN
NI P } 0z8Ts #MAEW RN
o TN e ; ozsrs HININ #OTSONAN
7| ONILNI va [ 816 #9TSONIN
£a +
ik
za E2Y1/L0dD
A100IdY [ TD
e Ta eV 22v1/90d9
R 1001V o [E ; Zov T fovis0do
000IdY Tov E ] gzvivodo
002IdY’ <<< | T
a9 w ﬁ 0zy T BIV/EOD
S | 61V P swviizods
N vin | 81V T svinods
3 TV
x TV
| 8r'e ez P s [o'stlaad st
> ro o o | [4 o] £1as
oro S0 =F s == ! T T Gos Rma e
| SresvrL Gix TV oras 103d- OT'6'Y
#dIax T o 1 6as 003dd-  OTEY
o | ¥ 30X ¥ Eisy
0 9 by 8as SIVND IS
\\\\\\\\\\\\ 4 Y sas AQHL- TTOTE'VE 4dzy
b e e e PR T oo —ORlaNSI dois Troreve 6220 = piig wou 906 g
e ™ a U3 TTOT'S
pe e |ndod jou ale TSY Tlos oy |2 ] vas vaoHs 6y
. - 6 - ZTTIOTYE
. . B 91 pos v [ T €3S QI0Hd 1SHI0d- ZTTT0!
pue 0TZO ‘G120 ‘€020 ‘vIN ON e | s puidven] s wa ToreTE
T E Wi oas i Am‘ww AQu TTOTEYE
T I
e w TS0l IV TTOTEYE o0
m Je— L ——— Al I — QAN 5 1n8
] 6TYS A - ANODITO Ve 8# 80 1n3p
& o evs INNEIO0TD nd s! X 1Id
[0:2]ax LIVS
0z lo:2lax <7 91VS 43810
23 A 263810
o] ewvs 143810
21vs 043810 [oelagn- TroTve
7 Tivs X 1 Id >
oTvS
6YS TEQY 5\ o0zz
B ove P e — AR
x| S 62QY (3 ————— % 68y
5 gzav 7N
9vs [0 %
LILN VS PV A TN
T m vy 9zav 8o N\
OT. szav
£vs [Eo———— seav \|
TIX] 2vs OV - — AN
™ e2av 7
vs [F8 ¢z
TIT zeav
ovs [ %
il SO IS ] LB— N
02'8T'9T'6 [osTlvs ) - Dd - LN
#1500d #d1Sa Mm«]) Tav
ST #STSA BT
St #1500 piutesd 1y Jﬂw‘z 7N
st #s0ad 45850 ROV - E—
1 #£500S SIQY A\
s1q0s SV B — A
ST o vraas £1av (o i
VTLOHYL T oo £1aas a9y v
o o] avaas STV\D IS 45 I — N
jas:l — 6av
—
s suaisy . QIS I T orags aal v N
T 3 Lav
aren | 89Q sav [ 53
T Laas sav =
TV | 3998 vay [oF
L)
T av
vaas L2e)
v 7TV 1 eaas 2av 5
T zaas oov [T
7o 1aas 09 [ore
oaas 0TS
3= lotelay TrOTYE
wen
PR S—
v




i :

[ T 5

i
o [ REELE| T00C 91 Aeniqod Repid. aed .

T v | NO LLWAROAN | S HL 40 3SNS W

JHL d04 319 ISNOdS3d ION S| T3IN | "1ONdodd
cravld . d3SN ANI NV SV ON HNLOVANNYAN d04 d3 14 93N N334

1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL cou

Ad3LLvE AHV
a0 &W s —
pigse]

Eednne
E veea  oq
4
e TN
OO A D £-2 ®
! uo 1jelJedo |aUION Z-T
3Xild
vereg [4
a
k EEEEEREREEERRRE
EEEEREEPEEEPREE 5
ssssscsscccccccccc<<
28833888333882833384
G snseER
g
#1S0d
ST o0sod St 8SNSSA 0TTd
H o #s00m ris 21611 lerie ‘8 1e |ndod 10U OQ A
Ic'e13 43010 - SSA
fex:e ¥1010d WW Hodd 8 - — == ot
[T < 8
g ON 980 frr—s 243y 1]
i IN 108SN 8 0 o0Ed i b. p Inoys
oIN 2uNgy WW 0 £ETO lenba aq p |
9T [Er— < v | ZHM89L'2E
e 3N NS (rg——p) H1OSNS e | I sy1bua | @oe L
0] o Uy — otey | ﬁ
TXOLY (o
xXoLy 07T [
1 0E0dD
g1 #nosdu»—— T 1 noeouiezodo 920d9/SI0BM [y, le1sAk10 01 8s0 |9 sded
- 820d9 YZ0dOMSIOLY (3 pue pX |id 01 8s0 |0 [e1sAio daay
\/|~ﬂ 120d9 sng -x 520d9/AVOLY (57 #s0s0l8 07
A = 80d9 #30S018 (7 #YIOX €T
DA 1 0045 220dOJHIOX (£ #30X €T
edl’ /4 £20d9OHIOX t—prr
[ >0t b A N
— STdL Y .
12 s rdL 291HN0D Z5IANGD 09 8% |niuad = A€ '€
T FMOTIVE ToNod [TTE  ZOENOD TON ‘0dA1 10s5990 id
#1S3L
7 1= T wids 12
u 5 INJLSAS wids [ —————Feal sog 1oy 2180 1pul 01 1O IINOD
T zeay SOo¥Md ..
2edy BTV #NOZY 67 snu 9 |n ndo
o T2dD #NOZY (o 5 ToR PR antip 3 INpaN
T 021dD NIOY g ———— #M10d1S 67
] 81140 #Ndls 0 05T HINS VXd ET'6
4 T e HINS 0 E AN 6
i N e Foeu < Zvag ot
B orao FOVAEIN | | e ———— S L I
T L — STIdO ndo HINI I\ B3] 1INI 6%
oz D —- L LINH g NN #INNDI 67
T ETIdD #3INNOI 0 T0ed #4434 ¥
£l | Ta| 110 P ey — 1S4nd0 6
I 1S¥NdD 57y #d1S 67
v T #9417 o VoEE
™ T TETd #aDYId ETTTOTE'E
#Q0HId |, #0uld  ETZTTT'OT'6'E
AN anrg #0084 5 — 480MId  ETTITIOUGE
1 ot s Nomg [ arorerw #YOHId ETTTOTEE
snse 1o e
T T iy
grr| 3N STOMI BT'IT'STET'S
i Eiioxy T el mazy VIONI BI'STSTET'S
TION! 7, STOTET'S
5 T Z913N0D o 9T
#1S3L Tt TT BI'ET'6
T
A " X 1 Id o o
or—gEaE- vy ool [0 &
91400 7 STOTET'S
100 [0 STOTET's
oox Xl Iy STITET'G
FNSIXT i) STITET'S
7 4 QT Ol g STOTET'G
B e — e
EiIELTS B — VN 101 [o1 o
T T [SEIE # #LYTTVANS/TTIAD ¥T049/00¥! {—ror
A BEdY vﬁumﬁmw #1H3TVEWS MNI08NWS HOFUOIdY €T
VLvaans STOHOTMOIAY [ 4 vV £T'6
FvasnS ariotids STV\D IS £10d9/#S001dY [ sy &
ANLEM SN I 1 — 210d9/HOVOIdY [ o0h N ot
L i C— 1 | MAQ iR
e #iSHnS #MOTLVE/6ID ot
7 YeR i I—LA el oo TT0dOHOIND —
- FREIHL #21V1S_SNS/TZ0d 0TOdDIEIND
€FA T snseeA V1S SnS S| #11v1s snsiozodo 60d9/#V.IND LAVAAAR
Ay s 2261040 NN VIao/o0sY v
T 3 oSt R T yod ey : :
€L g  #dOLS NdO #dlS | 21d9/vO3Y
YTONL Loma 10¥a 8T OEdd
. .
T #9SNS/9T0d0 90aua [ mwmm e
#8SNS/STOdD 0340 ‘9T
2 #NOYMd o M = 5T 5 ITX £0¥a 8T'9T'6
H g #YSNS P—————————————r| #VSNS £0340 oy ZO¥a 8T'9T'6 A
#INSLX3 20340 ‘9T
aren] vo &) T 1040 8T'9T'6
v ANSIXS 10340 1y 00ua T
TTdL n #190] 1 ST IS 00350 [
i  #020, g B ND #1i0va #90v0 8T
n 0d8SN, F| odesn asn e #9%0va 81
u +0d8Sn. 2 it H#OIOV 1, #0VA 8T
SnseEA i -Td@sn, H H#EIOVA err #£I0va 8T'9T
o +1d8sn T F1aEsn #iova #2H0Va 8T'IT
5 #2AVA [ oTx #DIOVa 8T'9T
588 #DIOVA |- H0¥OVQ 89T
8803 <s<s<ss<s<ss o¥ova
@0e 355555588 <s<<x Gl
227 8388388388 85388
GOH® VVVOVVIVDID OO
REF BEERERRRE PEEBE en
BB BIE F

470
610

4T’
1810

4T’
8810

4T
£610

4T

4T 4T
610 1»!

4T 4T

SEaE:
1]

Tl
L1

S

SNSEEA

R




£l

T

oA T00Z 9T ATeniged Repiy

SEq

<00Q>
Jaquiny wawnsogq

2
szg

s10)08uU0D 3|

HL

04
2 d3SN AN3 NV

a3

1ON SWH HO HW

NO ILIMAJOSN | S HL 40 3SNS N
379 ISNOAS3d ION S| T3IN | "1ONAaodd
SV ON MNLOVANNWA d04 d3 14 I93A N3I39
NO [1WAEOAN | SN IVINOD ON Mvdd S HL

AA 119V QH

00-002591

NN
Z |sa

THESHAS 12
§#500d
Hevas
Hevad T
HOHIaS 12
TGOS
H0uIad ;
FKawoIad T
Pige: =i
1 1
TV G o1y oty
0TA
AN AN
2x0z 43av3H
+———qor ee
EESEE] v FAYaISH
EEee d% b TSo v oo &
o x—dr € o 2 < Tvas €1
voty o B S HOHIaS T o5ag
dec uzp SHIOVAAS #Hovaas €1
aase doz sl HAGHOK 14 #0(0S €1
drz sl o kl S8 #MOIaS €T
daz 12p ERAT s C— O3uas €1
TGS 7 1 9% Sp—— £e evdy T TraT
g 1 qa Gk v 0aas
s qor s v tacs
Zraas T 1 ! qr P 200
e qa up B e
7905 12
0Tags g 98 5 12 vaas %8
6aas m w m ¢ 1 Saas, 96y
8005 T T vt 5005
ot ToraT — 7 T 700
ety ar TopaE
7aas
EESeE]
lostlaas et
10 108uUu0) 3g | \A‘_.GUCOOQW
S0L0WrL 00sWhL
L
ROV aH
T
T
vseny vt
ot ot
ssy vsy
0h
2X0z ¥3QVH
+———q b—
do b VO s &
o q% %p 3 ovad €1
o x—dv P & k4 vad €1
o—de rh—| e
eord Joe 6z
dsc zp #40vaad €1
9z =P ; : §  powd
dv 2P #
dez 1l E3 2 <5 03uad €1
L] v 1 9% Sp—— ee 094 T oIy
7004 7 1 qs 4p v ogad
£Ta0d 1 qa o £ T—aad
7004 F T 1 qn gp 7004
T vrag qe e 7 Tcaad
d ot b
TT9ad v
oTaad T 98 Lo 14 vaad dee
600d 99 ‘P 1 I Saad 101
500d 7 T 9y Eo— 50ad
ot EThag — T T T 1add
N ar T ToaE
Taad
TSI
[osTlaad et

J0108uUuU0) Ia | AJau iid

#£S00S
#£S00d

sTOul
AQHOIS
PIOM
AQHOId

€1
€1
€1

STOTYTET
€1

STOTYTET
B




£l a

o7 oA T00Z 9T ATeniged Repiy SEq

I
oo | o NO ILIVMAHOAN | S HL 40 3ISNS N Av

o 3HL ¥04 FT9 ISNOdS3d ION S| T3IN | "10Naodd

o/l ledng
af H3ISN ANI NV SV ON HNLOVANNWA H04 d3 14 43N N339
1ON SYH HO IH\ NO IIWAHOSN | SN IVINOOD ON Mvdd S HL A A Bl
20 —= 180 —= 820 —— 080 —— 620
OV1S 25d
S008YIYATE
ON |y
oW [0 ‘ 2 1
YOHOT  SOA W [y e
ans
€8 S008VTYINIE
ON [
VAVOW [ z Ty
.1 [ane
or QN
or | QN
51 [ane
o1 [ ane
S008VIYTE
ON g
oL M08 et 2 Ty
00N B4 5T e
ano
€L S008VTYNIE
ON (51X
vivaay (7 =
* Ll
b oo fo
S05 LdTvN1E pRs
683 [ L
@
2
e 8
g
8 07GA
8
oo WO 100G YIm 2I8}J83U |
01 1ou se os yb 1y #sguol JInd
D | 34nb 1juod
X8LELEDAH pue 8 |gqeus 0} spaau O Ig
PPPPTS 'SJ944Nq NOY By S?qes Ip S 1YL
RAR85
@ ot
2IYI ZIoYl BUVTET'6
#SOWOU/TTON! (e
otoul [ OLOMI BIVIETS
80wl [0 e
LOYI Nwz BTVI'ET'G
— 901 908l BTYTET'S
—g] V149 SOHl mm SOHl BTVIET'G OR
—g £1d vOul o vOul BTVTEL'G
—r] 2149 €U £0Ul BTVIET'6
—g7] 1149 TOY! oMl YTETE
—7 otdo
Wozy | 31vo0zvasy vi
#15u08X #LSHAB VT
- oW
61 T #ouu3 1vaw
61 o 1018 >l [
61 or{ 3d LV
61 o] oV
61 o] Asne
61 Trr| #39081S
61 #Hv 1N0ZEN10
o1 T #mia Zux o —
61 2| miors TIX [g—
61 o Lad 19| |eled PINOOT oo Td3Y 8
61 or| 9ad
61 oo sad
61 ST ¥ad #MO! | #MOI 0Z8TET'S
61 56— £0d ol [ #401 BTETE
61 7o 20d oL fro oL 8TYT
61 e 1ad #650va #EOVA 8T'YT
61 5| 0ad #IOVa #2/0va 8T'YT
#DIova #DIOVa 8T'YT
#0MOVa #DVO BTT
€080 £0Ma BTVT'6
61 #IIY) vam By 2dua 20Ma 8T'YT'6
6T #1000 T #2020 oud 040 8T'YT'6
61 #14SQ T #2usa 0d¥a 00¥a BT'VT'6
61 #1410 FoT #2810 05O TOUNTO 10d [ VIOUI BUSTYIETS
61 #1S1D T #2510 STOYIIS | STOYl BT'ST'VT'ET'S
61 #1514 o] #esLy A¥Q_ 1353 AMALSY STET
ssaippe 61 TaXL por| XidieaxL AGHHOO! | AQHHOOI BT'ET'6
61JU0D 04 10 |[eISU| 61 Taxy T XX N3V [ N3V 0ZBTET
& a 5 1 #1000 stvs
ot #0a3a 23 A i VS
61 #0450, ST #Tesa s1ien vrvs [F =
JJnis 10U og 61 #0410, T #1810 £1vS [ B
61 #0S10 ST #1510 21vs [ e
\\\\\ ] 61 #0514 | dosAsiTSLY T1vs [
| Nt 61 0aXL T T TaXL otvs B
| | (33 0axy; T T TaXd s 6VS | ovs
» oH 8vs
| T 61 TNIAANG ! NS P ———N mw«m/
o | 61 T ONJaA¥a VS | T3
jloisisel L —— — — 61 el —N
A 61 s
auo Auo |eisu| o e [T—ws
61 - — =
61 1vs [0S
61 ovs e T¥S
oS > lo6Tlvs 02'8T'ET'6
61 e
61 Addo 4 1as
61 9as |
61 sas [
61 vas [
61 £as o7
61 28y 2as
o1 S #VLvad 558 1as [g7
ssaippe ] oas [ 57
fom <
61jucp 028 104 |[eIsul 328 £385%
@z2 %3666 S
——— [ostlas ozerer's
LEL BREEER mn
anto anto anto
65T lﬁ ot lﬁ 091 lﬁ
0SA €EA 0GR
E] T 5




10198UU0D gSN

paxoRIS JO dOL H01S 8N

(+1Z2 ®

S08 LdTYNE

zad [~

-1z) pue (+0Z ® -0Z)

1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL

VST uw asny-A|od

©10108UU0D e S311l1i18) ddk |d

“reubis i1aylo Aue o) aoeds s |gnop

10 saoel) prenb m saodel)

[e13uaia}y1p 10910.d

wyo S 'St /88 vy<-(z0 T 404) STO'0 ypm aut|diiis

payd 18N Wyo Sy 8q
Jay 10601 @ 1n0J sadel]

1SN
le1juaila})ip gsn

E] q T 5 ]
P72 I\ S | AR E T R =g
2 soquny woinoog | ond NO ILIMAJOAN | S HL 40 3SNS N
$10108UL0D SN 3HL H04 319 ISNOdS3d ION S| 131N | "10Nacdd
2 d3SN AN3 NV SV ON MNLOVANNWA 04 d3 14 93N N334

VG Xau
‘v 310N

‘€ 310N

‘¢ 310N

‘T 310N

QNS 12
Jdsy Jdsy
ST ST ¥210 == S210
68y 88y
Tz i 1z 264 7
iz

ano

o ane

T

ww

Sy 'Sy /88 vy (20 T) STO'0 yp m auld 1S
1oy 18601 paInoy ‘payd BN WD Sy 90Ul €0d

505 LdTyNT8
a4 [~

12z £64
vX11d 01 @|q!ssod
se 9sop sy 8%k |d \;

ano

ano

10198UU0D €SN
paxoeis jo WOL1Ood

ES

208707

VE /ZHN

00T WY S
Ve /4N

00T MY S
505 LdTyNT8

e84

VS 01 VST J0

abues ul aq p|noys sasny A |od

s

20N17

b b

S05 LdTYIE
~ ® | vad

QNS 07

ww Sv "S¥ /88 v 7

(zo T) STO'0 yipm auydiiis
18y 18601 paInoy 7

‘PAY9 TGN WYD Gy 9B UL g0d

ST
T6H

ST
06y

Jdsy Jdsy

2210 == €210

07 i

1
L

ZTEAaSN

3o®e ]S 10198Uu0D gSn Jo

yaui T uiyim sdes asayl aoe |d

2

84580

TTEAGSN

T

X 11d 031 319 Issod
mmmmocmqmum_n_

T

+1dgsn

-Tdgsn

+0d8Sn

-0dgsn

vT

T

T




£l

$10)03UUOD VS|

3HL d04 3719 ISNOdS3Hd ION S |

T3IN |

P A 13 T AR EE I =g
3 o
o soqunwainsoq | _srd NO IIMAOAN | S HL 40 3ISNS

"12Naodd

2 d3SN ANI NV SV ON HINLOVENNYN 804 d3 14 [d3A N334

1ON SYH HO IHW NO I1WAHOAN | SN IVINOO ON Mvdd S HL

AS -
108 AZT-
608 ACT+ 9C/SC
810 ‘oTd ‘TO9
aNo 9r /st
910 ‘Ted  ‘6zd ‘cod
‘0 GA 9C/sC
8 oo vsi
5105 ano 5105
TC 1) 810 /STC L1e) IE]
7 o nos o o 7 o nos iom o
7 o zias walgg T o zias 1040 v
[ s S B L — i< I [1c s S o vre
7 7> 6as oiova [T 9080 s 7> 6as HOXOVA P
TS (45 FHova 6 TS ) 6
o 8as soua [ FORvd & o 8as s
E i o R AN g 5oa— 0zZET’s #MNIN JED i
ERIEL] e * 00MQ | — 0ZETs #ININ D] oTIT6
v v IV oiova s o 7T oty
= o v au] o v USTYTETs
i =i =i e
oo 21 02V 21 YTETE
| 1o i) oV L) b
o > zen > > zen 9TYTET'S
= Sen e ———ai i
—FaEs o B
—1 —1
ovs ovs
1 vs LT v 1 vs (==Y 8
S 2vs a S 2vs
o €vs 7] o £vs Ive €16
s & s oL 9T'vT
o SvS o SvS #AOVA 9T
9vs o 9vs £OMI ITYTET6
oy LS = o] LYS vl ITYTET'S
8vS s 8vs SOul 9TYTET'G
6vS & 6vS 90! ITYTET'G
v otvs otvs 0¥l STPTETS
o] 1S e 11vS WIOSAS €T
e e z1vs #HSIUIIY ET6
g E1VS e £1vS 08 9T'VT'6
o vvs s VS #DIOVa 9TV
o STVS STvS £0MQ OTHT'
Ty 9TVS \% otvs #£I0Va 9T'YT
ST L1vS v L1vs ROl OTET'S
o 81vs e 8TvS #MOI 0Z9T'ET'G
v 1S = v 1S SUNINS ET'6
S el N3 Nav HMNGNS ET6
TqERo0r———UTv| AGXHOO! STET6  AQMHOOI AQEHOO!
o 0as v 0as
1as Smo 1as HSMOYIZ E1'6
g 0 Iem TSMONSZ L
7] o 2bua [ o 7] o 2ua srirs
) s m%m‘, L1 =5 ) tas 60Ul YTET'S
9as oA g 9as .
1as AvaLsy (52 T % 1as AMALSY¥ 9TET
00T Ty 2oHo0! N9 | 19 £ #HHOOI I————27 | ool
T
As AeT AdT+ AS AT AZTH
e [rvegv1  er'e
o lostlas 0zoTer's
ot (0'6Tlvs 0Z'9TET'S
AN AN AN
uo 119911 dep 810N uo 110811 deg 80N
anro | anro | anto 4o anro | anot 4nro anro | anot anro 4o anot anro anro 4not
2z 9210 wd D —— 1D 8 05 wW— 290 €0 == 0 \4’ 650 090 == £
07sA - - -
Azt+ Azt s

SI0IS VS |




£l

44 &t REElE | T00Z "9 ATeniga Aepiy s |
3 woas | o
Joqun weinsoq | o
Addoi4 ‘szaa ‘xWod
o

NO ILIMAJOAN | S HL 40 3SNS N
JHL d04 319 ISNOdS3d ION S| T3IN | "1ONdodd
W_m_WDDZm_Z<m<muZ_N_D._U<u_DZ<>_NUu_n_m__n__N_m_>Zm_m_m_

1ON SWH HO HW NO I1MAHOAN | SN IVINOOD ON Mvdd S HL

Jdozz
25 T
To75dd
4doze
025 -
Fdd
doze
615 T
ASNadd-
24
1015
doze 0TS &S gy
N\ 15 g T EERE OGP
PSR VAV
Sovad- T Sov-
sz8a vy
B
o . adozz
5
° T
T904d
o
oToT 4dozz
a5
©
Soun: [~ouadd
o—t; €€
rdad
13 dozz 2 7504 suad
OTv s10 g S0d
T s4ad
o EIeE] vaad
SH0dd T vaad
14
O—or
© 13 4doez
15
T
oJT v§add
W doze
€15
£50dd i €€
gy
g Zaad Tuag
sdozz T9dd g
925 T 050d
Z80dd
doze
25 T
THadd
dozz
015
21
080dd .
LA (ST TS v
g € ELARv
ERES LN
dozz T TN
°T i
S0uISa
4doze
vZo -
ELCE
4doze
as] T
Tu3dd
doze
s T
TINIda 2
N5 > NS
6
13711vavd S O
Sy
v v wy ™
Loy 9 S
0SA

91
ot

ot

Z¢X.LT d3Av3H AddO1d
AN

dr b N3QH o1
— de¢  vb—x
x—ds 9p [E
4. sb
de ob
du ab
der wib
der ab
du eb
det ozb
dr zb
dez wzh
dez wb
diz wb
dez b
due xb
dee wb SHOYST- 9T
Tt
N
AddOT4 g =
aTay
0ER
4dozy 4doLy ddosy 4dozy
€60 vEo 5€0 90
ub T ul ] Azt
ddoLy ddosy 4dozy ddosy
N\ w0 0 90 w0 Josz825109
T T e awe |
I S—L YN
1 Talads U ea YA
TShds I on e [T
Taxids U] 49 AT
OV1S Vi3S e
TSLd ds Fovip e s
TOXE dS T ey o [2F
o THSOdS Tl vy TAd [or
u3 050 45| LAY 5T
o— st [gr ] ey
o]
oot [t ;0
o o 57
o—u
oo [ AT
o—} et o
oo
4dozy 4doLy ddosy 4dozy
o~ 160 860 660 o0
o]t - - - :
o— o[ Azt
o] ¢
s i dozy dozy dozy dozy
o € 059 80 0 £99 dOSZE25L09
s B =
o v 1 rz ano | o
o 4% I a5 o8 ST
NCE f 1 s 40 59 [
0SDds L 50a o LT
G s S
oo R s
0HSA ds T S o [T
0030 a5 T netv o'sn [ of
wn
AT
anro ano ano anto anto anto
90 ) £ 90 e 60
075A ATT+ ATT- 07sA ATT+ AZT-




£l

A AR T00Z"OT AeTIGE T RepiT =g
3 soquny woinoog | ond NO IIMAJOAN | S HL 40 3SNS N evaH
084od /SOld JHL J04 319 ISNOdS3d ION S| T3IN | 10Nadodd .
43SN ANI NV SV ON -INLOVANNYN d04 d3 14 [43A N334
1ON SYH HO I NO IIWAHOSN | SN IVINOOD ON Mvdd S HL
Sav00482
10
28200482
v
Jom— #30 [0 #505018 ¥T
o N o 2 FUNIN BTEL'S
N M HMAIN BTET'S
TIVS TN g
o o7 VS
uaDAV ano s [T Tvs
w2 f— v 153
T T Son av [T s
aan ow [ TS
W oV VS
0TA 100 o Vs
7 900 N Jﬂ|/mw«m/
T S0a EVA ) S—r
voa [V L i,
[ g €00 q«lu|w«m/
20a &Y e
2] 100 o £vS
00a v JNJEW«M/
~ oS
24 [0:21ax3) n
2
T
IF [o6Tlvs 8TOT'ET'S
et
‘ 20
AT
0T
N
6dl 8dl ldl 9dL
B RO
33 3 3
uo 1ido
Hnis
134008 TTENL 13400S TTETL BEELSO p tepueis 8podsd 08d 40} T=LVS
e fomza BN waoxa s,0 |V 10003
HoLV1 HOLVT @ e N omnee
ans ano 38 — N 2
& |ano & | ano vag B
HEy HEy =5 =\
% )
H 729 50 7S
—dso0 VS N3V sTOTEL
0 IS} LT
E—
o . % =
s o [T [ Td10 3
_ a [t _ ey oL 860 /4W
0 0
M.w_ww gl o Ten v oo o Gen v o #MOI STOTETG
vz
€n zn
ot EAE R ARE ey
oo SoTd . OTdL Z1dL vTdL oTdL
ey 00z
— [ostlas sToT'ET's

08 1.0d

4T
9610




E] T T 5 T

FA A -1 Tooug 00297 AenIGa epnT =eq

woa> | o NO ILIMAJOAN | S HL 40 3SNS N

TORALIOD 1oMod X1Y | SHL HO4 IT19ISNODSTY ION S| HIN T 1DNdodd
= 43S N3 NV SV ON RINLOVANNWA 804 a3 I4 M3A N334
1ON SYH HO HAW NO ILWAROAN | SN IVINOD ON Mvad S HL

€T 86ELTINY

TdL

z
ﬁ AN
£eLITL
T
anofipy
e any any 4noT w
VS0 =~ o1 510 PTLOTWL PTLOTWL
e i i
qenno [
T ul no 3 T T #1SUNSY v
0 SA 54
€20 H eI aven ol oven
&W SNSE'EA
4T
faqse] Yot 3
SNSEEA
PILOTL 95y 8TdL
L HOLIMS ¥3mod
YU ENLENMd 7
mm
aven| vT
SNSEEA
. o _ SNSEEA MV ﬂ
HOLMS 13S3d ‘13534490 - YO Md 40 ¥0 = MO Sd 00 00
4noot 4n00T 4nro dnoot 4n0ot anro
0z mem\SnV 601D 80 960 850 (25} 190
YLLOWL S0LOVPL PILOHYL 00SWrL \7r \7r
k) k)
o 10 108UU0D X1V e |de|d 10 108UUOD X1V le 8ode |d
MO"sd
SNSEEA 4100 4not
wio 8ETD
HOLIMS 13534 lﬁ uo 119911 dey 810N
O
% anoot anoot
680 \H/ 880 \H/ 162
0T
S0LOVPL sy
10 108UU0D X1V e |de|d
> 13s3w8a v =
10198 | |0 uUBdD
0 SA
NNOD MOd X1V sdnne
a37 € €A ‘31 0 GA 104 Bunjrau usaids ppy 8 ION o aze oA
o T Yomd s 3> #NOMMd
| on
PAN AN 5loen ano
o | ane ano
v 0 SA NO sd
¢ | ano aNo [ ¢p
€_EA AT
z | & AL T
4dozy A4 dosy A 1 € EA EEA e
o ——= m W —— m TIe
/Q 00-092s91 /\Z 00-09zs91
T Yz | T 'z |« %
2 5 2 &
H‘ H AZTF
et ozz
84 oty
% 10198UU0D X1V 1e 8%k |d
AZT-
EEn 0sA
S0 J1ed Ipu| Jawod
3 T 5 T v




£l

1ON SYH HO IH\ NO IIWAHOSN | SN IVINOOD ON Mvdd S HL

d|qe o

S0LOVYL SUO 1108UU0D 8sayl auN

g L
EEA) ?

SOLOVPL

Q L
3sen ?

S0LOVL

g L
asen ?

SZTOATHL
astn

3 |9e o
SUO 1199UU0D 3say ] axEN
L

T

vT

SZTOATL
251N

vT

SZTOATL
8s1n

vT

SNSeE/

9 |9e 1o

SUO 1199UU0D 3say ] axeN

00STVhL

00STVbL

—~(_—

@ |qe o
SUO 1198UU0D 8SaY ) aXeN

= FA A Tooug 002 9T AenIGaT m”uoav mu_mn_ O 11 N1SHL 0 3SnS W
o) mmumwgw%mmm ou 3HL ¥04 FT9 ISNOdS3d ION S| T3IN | "10Naodd
af H3ISN ANI NV SV ON HNLOVANNWA H04 d3 14 43N N339

?|qe o

SUO |199UU0D 3say ] axEN

PTLOWL
L

4vzn

YTLOHYL

412n

YTLOHYL

e

aten

YTLOHYL

e

aren

SNSeER

3 |qe I

SUO 1193UU0D 3SaY ) BXEN

JAwH‘




a E) 5 v

£l
? T REEIE ] GE6T BT 1500190 "RepUoN I |

'ZdlC paAauay g 866T THINI 40 ) 1HD MAMOD  'NIAA 19404 A1SSIAdXT

. . S| HEINT 20 ¥30 1490 NV =0 NO ISS Wd3d NILL W

PIeoq Jo 8pis 911s0ddo 01 10103UU0D dL | PIAGN ¥ JHL LMOHL M NSOTOS 1A H0 3SN NO ILVEOSH00 13N |

v 1INSA 19N0O [eub 1s #34d S4 01 vTd dn | nd paaaN ‘€ OL AV13 MdOdd NO ILWAMOAN | SN IVAINOO INANOOA S HL
. oD 1S #1SFuEQ PO IO | e NO ILMAROAN | S HL 40 3SNS W

vZ-v U1d 10193UU0D pIeogaseq 01 [eubis MOou\d PappY T THL H04 379 ISNOASTH ION S | THINT - 1ONaodd

‘g UO IS IA8J U0 apru sabuey) d3SN AN NV SV ON ”INLOVANNYA J04 d3 14 II3IA N334

1ON SYH HO IHW\ NO ILWAKOAN | SN IVINOD ON Mvdd S HL
'8-8/070T 01 pabueyos 10108UU0D dI| 6

14od d1 | 8yl uo s|eubis AQdd 01 sdn||nd pappy '8

0 GA Ue DOA 19am1dg 11Ind1 12 D7 peppy L

"10108UUCD PpJeogaseq 8yl Uo GZM 01 NdNdD A P8ppY 9

10 109UU0D pleogaseq uo s |eub Is #9sD

pue #ySO 01 pPalnolJ alJaw J010auuo) @ |npau wol) seubis wvsD iV G
:10109UU0D pJleogaseq UO s |eubu IS #g3n pue

dSvOS 'dSWHS ‘S |eub s WA | [e ‘paAduay ‘v

'2UYo 9G 01 dn||nd #AQHd Sd4 40 on |eA pabueyy €

10 109UU0D pJeogaseq a8yl Uo £€eg 01 J0128UUOD B |Nnpau uo Heg ulild woi} [eubis D4 pappy 2
110 109UU0) 9 |NPQN WOl ) S |eub IS panlasal ||e panausayd T

D UO IS IA8J U0 apau sabuey)

ASOLS H

9 UO IS InSY

|| Jasod.Jialu |
ANdT 103 004dd




El
B66T T2 19qU3230 RepsanT

T 7 weuy T
5 <og> | o
A sequiny wewnoog |z
¥OLO3NNOD QuvOos3svE
o
AN AN AN AN
T00-TzeyL
T00-TZZyL
0sA 07sA
SN [y — L aoumd A, T asumdun EEn 0T
—SE5p E1OH 06N [rr— oy o0 T 190w 620 [ 62an Iy
—gesr| aNO 0EQI {grr osan Ly Iy 82aN, Er| 820N L2an (e 12aN Ly
—7eyp O1OH 29an [ e Z9aW Ly Iy 02an, e 02N YN e 6van Ly
—ge5| ON© € A forr ) oy TZaW T TCaN L1GW [ 10N Iy
A THOH S DIOH 22an oo zzan oy — e N oTaw [ e 9Tan oy
ey ano €50 [ e £50N Iy oy eran - T 8Tan 8YaN [ 2raN Iy
A O3TOH E5p OITOH 610 (e 61N Ly Iy 0SaW, e 050N 1003 |5 003N oy
5 ans 2san [ oo Zsan Ly Iy 8SAN D Fer 8SaW 15an [o5 15aW Iy
Iy TEQN Te5| TEAN TSAW (e TSaW Ly oy 92an | 92aW € EN [
Iy £90N, SEs| £9aW € A [rr— b S| gipeniesey  otpanesay [ AL
Iy 95aN, o] 9san aNS [ £TdL STHL T €A ano [ooo- [
Iy SSAW, go5| SSAN PIPONIISAY (oo = e A _#0IND T #0INS #QHd (o5 #YQHd L
v £20W o] ezan o3 [ X Hroa A B H 203y o #2034 #viNe [ 25 % o 1
L'y v2aN 75| Pean #E0Y (ot H_#E03Y € _ 1 0 SA #ZIND 5 #ZIND L
I'9 NdNdD A 5 otpaniesay #O3M [ H 103 € HITEQY. o] 1EQV epansasay [ 700 AL
Iy VS, o5 YSaW Tpaniasay [ _ —n € Hozav s | ozav ano [oo- TThL
Iy 650N F5 65W 620¥ (o H6zay  OTHL € H #6380 T #e3mo Ly R N
_ 5 0 5A 82V (o X Hoseay € S o #anvad o0 R v e
€ H #0003y T #0034 920Y (o1 H9zav € —te| AN #QTOHd (s #Q10Hd L
€ H szav. s seav 06N [o— - _ XgrH- TIPaMasaY 0 SA .
e 0.5A #2380 [ H #3810 € € HIrZav - TR veav  Hoeeav €
L 10d, oTp X1d 0 S\ for— _ € HLTaY] TH L1av HoEQY €
€ H Tz, T 1eav #1asa3a [ R H#Esnaa € H 2401 ST #dOLS _
€ _HBIav. ST 81aY #1380 [orr H #1380 € € H S1av, T STa¥ H#AGHL €
€ H®ID0d T MI001d 21av [ HZ1ay € B H avd €
€ H_v1av. S5 YIaY 8av (oo H 8av € € HLav S H_ETaY €
€ H TTaY, 75 TTav ano [rr— € H 90V, HoTay €
€ H_6aV. 5 60V ans [r— € HZav. H #0380 €
€ H 5V, TT5 Sav an® t—prr— N Hvay €
€ H 1Y, o5 1Y €av [ € L #13SA30°9)
L 82QV9) 55| 820v°9 £ N [ L AQHLTD %S viave L
L 610D 55| 610v°0 #AQHID [or L L #13809)
L 12Qv9 o 1eave #EaNvaaTS [ X fAnvese . stavo L
L 22avo o5 22av o #238/0°9 g1 #2380 © L L 81Qv9) ovd 9 L
S aNo 110V [ 110y L L 9TaVD #d01S O L
_ L £2av9) 25 £20Y°9 ozav™o [ % 0eave. A a1s 8s L
A 470N109) Ty 100 #3839 o #3890 : L vas ol :
Y5 L #3did
Sl ane evas [ 55 evas L
amn
3n
1 £EA 0SA A €EA O0GA
0
AN VAN AN
VAN AN VAN
T00-TZZYL
T00-TzeyL
T00-TzZYL
ano 3dALNdD
_ B g ANO £EA [ s #OSM o #osm € en [T
—o7a ] 050 £ N opa— —ea] 999 TOoId e ge] & EA QMO |-gry—
—ea Ls¥ ndd 15478 [ro 1353480 9 —gEa 10 Old 1pansasay [ o2 L _ —rgp Y10 Sns 6N [
L #INS wea| #INS #HM0dLS [geT I10d1S L ] € EA ano [T B 6al L #1VISTSNS SEa]| #1LVAS Sns €8N
2 ans noey [eg #N0ZY L Sea-| ONO VAVAWS [gr WyLvaTns L o € EA €N [
Ly £003N Te{ £003N #INNSI |geT #INNSI L L HINI T AN SO WS [ M1DWS L ) £ eN [

Iy 9003N = 9903W TN LE ed3d L N £LINI e AN 7z [ 1 5| Epaniasay ponissay [ TEV L
L Lynoa%s Fea-| Lynoa € EA [ e L N & T N £ EA [prm— Y o @ 50 [er R o AL
Iy 2003N Fe{ 2203 AND [ N U10a Fp A0 9panIasRY | e —CdL £18VN Tea| ETvW 0 [ DO L
T een #1s [ T2 0 ano 2wnda [ D ra-| cpaniesay weravn [

L ELe) T3] 9vwoa € EA e Ly oTavi e B SPANOSAY o a1 Ygeg-| #TIEVN aND |
Iy 090N TEa 090N VA [T £voa L . e ]| 0 €20 [0 €10 val —goe| aNo #8avIN [ 5275
Iy SZAW, soa-| sean € EA [ L 030 % o 0D TIVWIN [ #TTAVN Iy oy #SEVN o svwn 2wV [ #21avn Iy
Ly #LEVN Sear LN 0100 ¢ 04100 L Iy #69YN | BV #ZTAYN 7o o] #P8VA VYN [ #88vIN Iy
Iy #98YN o owwn ans [ Seo-| ONO vpanasay [ o£5 —n oy #2avN | YN PN [t #YEVIV Iy
573 ONO OTEVIN (g7 Xgog| #68VA HSAVIN 25 el —57e| aNO oponasay [ 7 >0uMd 1
= ano H#LEVN [o Iy #EaYN e EVVN ovwi {2 #o8vW oy L #5YSD) o] #5VSO wysvas [Z27 VSIS L
L FLINO reqr #1IND H#OBVIN [ T AN € €A 1 250 o #2vsd #1953 [ o #1YSD L
L HEINO! Tz #EIND ANS Yz #8IM #Z8YN o L YDA Tea YYWoa HASYUS e
€ H #AQHI 05 o #aaul €A oo dy— S| spaniesay Hoavin 5255 1 A o] AYam ano [o”
L #OVSD, Tz #0880 #EAYN . 2dl Xz #18vW £ EN s € EA #YSYOS |y 08 L
o ) Tyvi oo #18VW Iy L #EVSO) e e #vsO [ees #vS0 L >grg #8SvOS #1850 [gre #1VS0 L
£ HHLSH 1049 B #1s¥TI0d #easd [oro % #vso L L Svoa % T SYWOa Sanoa oo SYNOQ L L #PVSO) e 80 #5850 [ 1o % #9980 L
€ H_LZav. ST Leav #0vSO [orT #0VSO L L TYNOa T IYWOa #2850 (1= #2YS0 L sTa-| ONO 003N (o 003N Iy
€ HI6TaY 2> 9 €2av T8NOA (o TVNOa L oo € €A OVWOQ |5, 0VWOa L Ly 0003W| Tg-{ 0003W AND Lo
€ HEZaY. ST 61aY QNS {5y : Ly Lvaw, T Lran 003N {5 003N Iy oy ) Fre]| rTan PO (3T £van Iy
N T £ €A ovan [or= ovaw Ly Iy TN ST ETAN €A [or Iy Sva Te| SYaW Tan [T v Iy
€ HoTay T3 9tav zian (573 ZTan Ly T ano STaW [ R sran Iy oy TN e TN €A o )
€ H #uas FTo| #au3s 6QN (o3 6an Ly Ly otaw T 0TaW pgRast vraw oy Iy Zvaw Fre] evan AN [ Lan Iy
Iy OO o 1003M 8QW [ 2N Ly Ly 6EQIN. Frg 6ean ano [515 Iy 8EQW ST 8EAW 9EaN [ 9EaN Iy
€ H 0V, 1o 0av SAW (T SaW Ly Iy 9aN| oTa 9N OVaW {7 ovan Iy oy PN sa| oW ano | )
—H ano_ vean [r= vEQW Iy Ly SEQW &0 Sean 28aN [ LEQN Ly Ly £EQN pe| EEW 2an [ v zan Iy
L 6avo & 60v © Ly = v zeaw F- 2Ean €aW [ £aW Iy Iy Tan; o Tan_ oan [ v oaw Iy
L TIQV) = Tiave 0av_9 (4= 0avo L € HENNUYTO) 7a #NNEITD ano [— L 1avo 5e{ 1Y © € 8 o
L [G20) - orave lavo (52 1avo L L vals av 5o vels av zav o g zavo A o € EA_ ano [
L Z1av, 53 21av 9 aND {7 _ L savo ) £QV°O [ £avo L L 620V | 620V 0 vy a8y A
L £10v9 o erave #0389 0 [ #038/0°9 L L 9avo T 9av o vav o [ ¥avo L T aNo oeav o [ 0£QvD L
L #IND O 3 #IN9T® 8aY O [ o5 2avo L L 12av0 o LZav o 92av  [£= 920V L L ¥20v0 % o veave s2av o [ o % Seave L
L oLS, oL _ £ oA foo L rvas | vvas_ ovas [ 5 oves L L 8a1s av fa 881sTav sves [ svas L
L #0348 O T #O3 D 0veSs X 0vas L L TEQVO o 1Eav © € EA ry—
9 ano Lves 55 Lvas N
vin r
an TdL
om 4
3
=l En £ £EA £ £EA SN




5
EEElE| TN RERE

) IO T
) 006000 | D
ey ssquiny wawnoog |z
Buiduanbas JamOgSIBYUS [ana7 - |1 sasodianu|
o
o)
e
Moot 5
)
s
1 NOTA 13538
<
3
G
1SN TTZ8XVIN S
mn
0SR
AN T98X2ESD
€A
RAE:
ano | 57
oN
T #230 azolmwlx
o #1130 ON [T
Xz 6TV 618 e X
X 8TV 878 [T
X v 18 X
JONLIZN VA | EAE
M SV S8 o
L #9703y’ g VIV V18 H_#p03Y z
L #£03Y. — EIV €18 (o H #2034 z
L #2003y O KAV H #2034 z
L #1003y, — vt H_#TO3Y z
L #0033 ST 0TV 018 |4 H #0034 z
L #4007d T &% 68 H #4007d z
L #dOLS o 8 88 | H_#dOLS z
z AL 5 LY 18 | H#AQHL z
L #AQHI o o 98 [-or H Al z
L #13SA3Q. sv s8 [ W#1ESA30 2
L #ANVS 5 7 v8 77 HAanvs 2
L #3810 v £8 [ H_#€38/0 z
z #2381 o 28 4 H_#23810 z
L #1380 v 18 [ H_#13810 z
P #0381 ov 08 {7 H #0380 z

198X2€50
€A
£ mw
ano | 47
ON X
#%30 ano [ T
o #1130 ON [T
X 61V 618 Lo
X 81V 818 g
ORI Y | B
JOLIN V) B
L R
o] v vie [
T €V €18 [
o ey ete
v e
ov o8
Hev  eal
o 8 88 [
e LV 18 o
o ov 98 [T
sv S8 77
v 8 [
v €8 47
v 8 o
v 18 [
ov 08 57

4not
2

——

e
i 1500111017
fpy
anot
160
oot
Y
no un
an
07SA
%
AT
AN 198X2ES0
EZN
oA |
ane | 37
ON e
#2230 ano | o1
i #1350 on R
L [32:% 7 sV 618
L 810V’ sty 81a [ o
L L1av; v s
L 910V’ T v ota [
L s1av! e s g
L vIav; T v vie 2
L €10V’ e ea [5
L z1av’ v s
L T1aV] H v e
L otav’ LS o
L % THev  es e
L 80V’ 8 e fg
L v’ H o e
L 90V’ Hov e
L 5av’ sy ea [
L vav’ Hw ove
L £QV’ ey ea [
L zav’ Haw ey
L 1av’ JA )
L 0av’ o od o




FI— Tooug] 5661 BT 1590150 REPUOH |
2 <0g> | o
A2y sequiny wawnooq | dzig)

NOLLYNINY3L S3R3S

d44N1S
—_
7 L y 12 14
INAA
#w1avw i ki 4 TavH Lz
650N - 65aN Iz
— AN —
: 7
Ssan | 7 Ssan 7
2003 I v I 2003W rz
oM , wan 1%
TSN 55 } E3 2 I Tsan re
T 310N 33S
d44N1S
“ 0
Iz #68VW - AN
— A — i
x4 #S8YN ﬁ i #38VN
Iz #18VW & 4 , HLAVW
7
0
—
. — AN — |
Iz Lsan - i R Lsan
Iz 6zan 2 6zan
E 7
7 0
IANAANA—
rz #ZaYN i : dgeavn
Iz #T8VA - TaVIN
Iz 0003 & 4 003N
— 0
— AN —
— AN —
rz ssan V ssan
Iz 09an | & 4 09an
T 310N 33S
d44N1S
“ 0
rz oean v | osan
Iz 9zan 9zan
Iz Lean S5 | kl ” S szan
Lz z9an 3 - i z9an
7
7 0
Lz TZan TZaN
e e i s v : 2 san
xd STAN > i R B
Iz 003N 7 4 1003
7
7 T
Iz QW i - o0
Iz TEan % | v 9 rean
Iz szaw - SZaW
Iz 82aW s - s2aW
: 7
. |
Iz £003W 003N
Iz 0zan S ” 5 L2 ” <5 ozaw
2 95aW I 9san
Iz 9003 | & 4 9003W

Iz
Iz

Iz
Iz

Iz

Iz

Iz
Iz

1z
Iz
Iz

re

re

re
re

(@ |1ge11n2) 89e }INS UO B 1IN0y

44N1s
10N Oa

S |
£san - i ssan
£2an - t : £zan
Zsan 2san
0sanSS [ E3 2 ! <$ osan
7
7 T
£9an i - ” 9an
6van 6van
Z2an$s L [ < zzan
— T
7 T
sean 8ean
9Ean I 5 L2 I < oEan
vean I I vean
oan E3 2 I <5 oan
o !
T
LTaW, - - 1an
otan I - o1an
svan I <5 svan
Tavi | 3 4 I STavi
7
T 310N 33S
44n1S
14
: |
#oavi - Sroavin
— A A— 7
T EAAAZ
sTan | ) 4 stan
7
T
— A — 7
—a VN
#eavin i e
003N 3 4 I 003N
7 0
ovan ovan
SPan S I 5 L2 I £ svan
etan I ! 3 eran
003N E3 2 003N
—ar !
T
Lvaw - - vaw
vIan I - vIan
AN S ” | <5 vran
Z1an | 3 4 21an
7
T 31ON 33S

Iz
Iz

‘aoeJl Y1 m sped unys

Iz

Iz

Iz
Iz

Iz
Iz

‘A11auosb ped Movd -d @sn T JION
44n1S
10N Oa
14
: 7
#ravn - #ravn
— A T— i
0w ﬁ I p rosw
003N z 003N
7 F
7 T
vsan i - ” vsan
HTTEVIN k] #TTaVN
— T NAAT— i
#eavI 3 k4 ! sV
7 T
Lan an
San$S- ” s | S san
Sean sean
2Zean 55 ! 2 I % 2san
[ 7
T
otav ﬁ w Tavin
T 310N 33S
44n1s
10N Oa
0
T1an, - TIan
60N - v 60N
2van Zvan
680N 55 I E3 2 I %5 eean
7 7
7 : 7
evan i - i evan
ot oran
Tran 55 kl ! £ Tran
ovan 3 4 ovan
| : |
Lean Lean
vanss. [ 5 14 [ & vaw
can% I W 5 zan
Tan E3 2 Tan
T
saW W - | saw
9an 9an
can S ” kl ” 5 san
AN | 3 4 i eEan
T 310N 33S

Iz
Iz

Iz
Iz




El a ) [l
EEEIE G661 BT 1500150 epUoN 2|
<0g> | o
sequiny wawnooq | dzig)
SdNTING/ONIEN0d3a
o

AN
ant00 Hﬁ a0 Hﬁ ant00 Hﬁ a0 Hﬁ 100 Hﬁ
anozz anoot |_anoor |_anoot | 082 2 82 @0 92
o~ s wo [ e [
o L [owo L oo L foeo L oo L o L
120 lﬁ 0z Iﬁ 610 lﬁ 810 lﬁ 11 Iﬁ 910 lﬁ
SHO1DANNOO O1 379 ISSOd SV IS0T0 SV I0Vd Mrg
AN

4100 Hﬁ 4100 Hﬁ 4100 Hﬁ 4nto0 Hﬁ 4100 Hﬁ

anoor L _anoor | _anoor S10 (] €12 210 i)

/A anozz

o~ o] 60 [ 80 [ M M M
4nro anto 4nr0 4nr0 anto Aﬁ anro L
9 ES) () £ ) ©
4nozz

4n ozz s€0 = an ozz

963 vEo ——
10

e —

-
-
s

o SHOL1DANNOO OL 379 ISSOd SV 3800 SV Fovd o
lﬁ HnZ
m \ir
an M T #OSM k4
;_
00T
s 4 R Sain :
Tain i
T T oan L
£EA




T EEIE |
2 <og> | o
A2y sequiny wawnooq | dzig)
140d d1l
ol

7O0OATPL

i

€1

7O0OATPL

i

7O0OATPL

i

€1

7O0OATPL

i

¥ OOA WL

®

S3LVO dISANN

2qeIno URUB1 O} 308 NS UO 3081} 31N0Y

L

0
i 28
o2y -8L0VOT ANV
- #eAqud 3108 [
—z #€03ud aN9 |,
#ZAGHd ano |
—| #203d ano |,
| #1AGHd ans
—r| #103ud ano |
_ ovz
#AQHdSS 0T T #0AGHd AN |7
#0o3d7S4 T #0034 ano for
—r| #nasa ano |y
#1SHL T sl #ISNISQ |
oar 5 oaL NO¥IMOd [
i 1aL SNL YT SWL 1
ans 0L T L L
v
AvTdod foN 0a ans 41353480 | Y
| 4, — aNo #1353 T ’ #13S]W S L
ost | | ost ost m ovz 978
128 |9 |y QoS QosT Qg szd
sty vio Qe Qe
| | r ST TS T T
r r ] ol 6ud By
L - ost
- b b o
€%
- LR
L AR NdNaSA rz [z
- § ~
AR NdN&S A L rz A
€ en vooAwL
v
T 1353880
ven
ot
LY = = =
€ER
@ 4 4
£ 3 3
TzdL 0zdL 6ldL




E]
T
£ TS 55T BT 5000 TeRuoR ™
2 <woas | o
oy soquny wewnooq | szg
L0300 3INpo
o
i 10 108UU0d
9 |NPAA JeaN d9® |d
z
K 8709109 z
a3 ndod 100 LL 70T [enbo
ndod sou e 1snw y1bua | g4 MO
v
S [eub Is X290 |9 PV
(8oeu1 BU UL 82e |d) P&y
Jo ped ¥w¥T10Q U0 dnis oN
T00-TzzrL
To0-TeznL
o0 A 2077 _
S o I o] 394 29 [rowr _ 207 oA
2a°A - ] 39 BN e _
<5 Ganwasay  aanuasa [0 B s 207N w39 M oy 1 20 s
e A worh ] Q3nuas3y  aanu3sI [oEDx
L ) ano [ T EA €N oy
z TH1OH b DITOH ano oEr | S0 )
65 NS ano [ €A )
z O10H Torb ovitom ano [T ¢ b vER| HIN PI2ALS |y MOALS T
) 77 oo Qo [E ¢ aoumdun o ‘aoumd un  wmisis sns [7e0 MviSsns 5
ve TeaW T TEaw oean [0 osan vz ve R | NO A YN ey HINI z
vz £9an o] eoan 2oan [ oL 29an vz reaw TR Loan LA |y 620N vz
vz 9san o osaw zzan [0 2 Zeam ve e o —oer| OO 820N |y 820N vz
ve ssam o] ssaw esan [ £san vz ve can Bz | 9 VO |7y 6van vz
vz zan o ezaw ano [Fo ve ean, | ean L1OW |y 11an ve
ve y2an T veaw zsan [Z00 Zsan vz 64 sran /] Sran OTAN |7y sTan ve
vz vsaW o vsan TSaN [ Tsan vz ve HEA 7| S1an Sran 1oz 8van ve
vz 6san o] 650 Loy osan 7] e oo [ i ve
ano ORI O3 € —veH 75 #YaTHd z
z #EINO S L2l ) 03y [ o3y 4 e oI T sone s 722 Qe 4
€ #003Y Fo9] #0034 #1o3d [0 #TOTA € o Fr| 203 HEND 7y #2UND 13
€ szav) o] szav ezav [ 6zav € . T IO ANV SNV €
muzn iy M eeqy g TEQV T teav #atond [ 4a10Hd z
z ¥10d b iod ozav [ oI 9zav € H it oA 929% AN 75—
€ 120V o] 12av w38 [ #2380 € g o aiim B oy M £
€ Taay. axa B e [T ¢ v2av, T veav oeay [o05 ocav €
€ #1007d o 1007d nasn3a [0 #13sA30 € M aa oA 410V AN 75—
€ v1av, o0 vrav it 3 fasi: ¢ #dOLS T | #dols QL [0 4AquL .
€ T10Y] o Ty ztav [0 zrav € £ stav T | S v 9T vd 3
H av. oz 10y tay : ] ane etav [ 715 e1av €
B Qv T o o iy € Lavy T 2av otav [£15 otav H
€ Tav o Tav eav [T cav € B s, pasim e #0380 |75 #0380 £
z 8209 S 8zave aovoon [ £ cav. T 40V ¥av s vav €
z 61QvO) T 61avo Ao [ #AQUITD z T #135A30°9) o] %, dOVOON 159
z 120V o 12ave #238199 [ #2380 z H - 7] /135309 Y1QY9 |pey ¥1QV9 z
H Z50v0 o] Soavs e [ #AQHLTD) ] #aadle w300 [ sEan e ¢
z #3909 | 738100 1109 [ o0 Tavo z L A o] FANVEAO STOVO o5y S1avo z
z £20vD B £2av0 ozavo [0 zavo H 4 81avo, /] 81avo VO oy Jvd O _ 3
- ks v z 910V, o otave #aoLs9 [25 Ydols® ¢
5 2 T - z 2vas 2vas s
NINTOD aisas a1s il > 2s z
EERe) o s Reises z z Tvas 7] tves Tis s 4
T iy 8 e z #3did T #3did ans 53
5
EE)
azn
€A TR
£ L B
£ £
T00-Tz2rL T00-Tz2rL Too-Teens
el 207 ~ > 2a7A oA
- o] 29 T/ _ _ 7/
s 2a7A { LEN KN 20 [0 1 2a7A s s o I s A 35-A [ o s oa7A { e {oaa 20 A o 1 2a7A s
Xgeg| JINFSTY 0INISIY | C0 | Ganuzsaw  aznwdsay [0 s Xggg| JaNUESI aInaSI
e sen o >ger] SN S o< T oA A [ a
CLEN Y sen g o sea SEA sea]| S NdNdI A for ndndo A 92
z N0V T S iy oy sea SEN z S04 D QNS |y X 8TdL
= ANy [ ) pisuL b — g sod aanasH [ovse
z 1N 21 N #3nnol [ 75 waNNel 2 T s m iom b IR D ¢ vahe TH| LYINS QIS X
z #INS = #ws I3 = e Z v otdL o oL T ShoL oar o_m_m N z MO WS e QINGISTY e
vz Jean e o, 990M [7e 09an ve T ve 1500 S5 o tsan esan [5 L asai v Teg| N0 haud st Loy R paudss 9
ve 50 e = s2an vz ane 970N San ve ora L3S S [ PIE=NE S
3N Bz £903N EVWNDa £YNOa z DI~ OET e T 9 LIA LIA ano
ve £30am £o0an Woa 5T 9 #Od S T #O0FdSd a3AMISIM [go el a3nuasay  aanua 244
¢ oo T jonoa  qanuasay [T ¢ wwnoa | B oo | omoa 2 e @0 T o o0 [T s .
vz 2003w 7o £ am QN S v
z 9VWOQ = Sno0 apida [T 4 e o] 0 DO (3 55 epio z ‘ can v S ctawn 227 <5 tawn ve
2] ) 03 ano . ]
ano 0¥12a gENTd T vz #TTEVA HTEYIN Q3IAU3S:
—ved Z£] onoa 4 aINNISTY #2T8YN ; 4] 353 Iy X
@ o HeRe e g o S e T e A
ve . >z Fmr
€ #Aad KZEH Pyved] s9avn [ 203 Hoavn vz Joxzis e oo Foawm e ve e Tzg| T A3NISTY |7
e 4158 10d Xz 93Nu3SIY #EAYW |7 #EavN ve [REINYEEEN] #zavn [ szavn vz Xzg| 0INISTY  QIAYISTY (e
e iod Tor| Hisuiod a3y i vz avn xlaualm Sans eV fzeun e z 45vS0) 08 ] disvso avsvas [0y RHvsvs z
¢ seav izn Y jowsd [ sov ¢ jovso To-| #5750 s> [ s e S o T oo R s e
¢ £zav = = 50 e ¢ SYOQ SVNDa oamm oain B o v
o erav aaniasy [5r 20K 7 T s Tam am ano
B Srv. orav i3 z TVWOQ STa Tvwoa owwoa [57 ovoa z z £vIMm o] avam #vsvos [T
S Peinid 15] T . g 03NS S003N SOOI vz ;. T T VSYOS 4
i i3S ovan ovan vz . T vz 0003W 003N ¥003N e ve
e oo T To5am Ston [713 Ton vz zran e vaw stan {57 san e ve wron 7T Sron Yean [T oo
v :
T g2voon san [ san vz ve Sran T Gran o [T rran e £ Tan 2um B eva (e evan ve
. . micu by S9N 177 san v ve 6ean T eean ovan 57 ovaw ve vz sean TIT) Cean “aw [TV “lan Ve
3] ane vEQW |02 vEQW vz 44 9aW T 990 LEQW | Lean ve vz Yaw T 1 van gean |00 9&q 44
z 6avo 531 6avo oave |&2 vz sean e sean san [7 <5 ean vz ve eEan LW o 14 " ve
z 110v9 71 tiave 1avo 23 e : ve Zan g N ano vz Taw 591 Tan o [® aon 64
z o1avo =] otave ane [23 ave ¢ £ oo ] NN £A 71 aanuzsa s % 5o ve
z 21avD! oF EE) - z vals av valsav 2avo 2avo z g iy HOUMXE (- SO¥Md z
: agvo o 2w 03809 [ p woaoD 5 S o ST o v Iy avo g z avo e 1avo 484 Py z
P s o e ©os Lah S % o Blaw e T
z 018 ols ovas oves T 92avo c z $2avO $2avo s2av 9
= £) 73 4 4 $V8S’ pvas oves S &) v S2avo 4
: ovas z
#0035 © | om0 ves 53 S Lvas H z TEQVD < reave ans |5 ¢ s8ls av Tg| 8845AV SV8S |7y svas 4
220 =n oo ven
—L €A A = EA
£ e £E TR £
v







Index

#, defined 7

440BX AGPset 20

82371EB PCI ISA IDE Xcelerator (PI1X4E) 11, 22
82443BX Host Bridge/Controller 11

A

Addresssize 21

AGP connector 24, 36
AGP support 11, 20, 21
ATX power connector 29

B

BIOS 18
Basic Setup Screen 43
configuring 18
Configuring floppy drives 44
Configuring IDE drives 45
console redirection 49
Custom Setup Screen 46
Drive assignments 44
Integrated BIOS debugger 50
Setup Screen System 42
Shadow Configuration Setup Screen 47
Standard Diagnosti cs Routines Setup Screen 48
BIOS updates 39
Block diagram 19
Boot ROM 23

C

CD-ROM drive 15

Clock synthesizer 24

Clocking 21

Connectors
J1, ITP connector 30
J1, keyboard and mouse 31
J11, power connector 29
J13, AGP connector 36
J2, USB connector 30
J3, pardlél port 31
J4, serial ports 32
JP1, floppy connector 33
JP4/JP3, IDE connector 32

D

DIMM

installing 18
Documents online 8
DRAM 22
Drive assignments 44

E

Embedded BIOS 13, 41

Embedded BIOS Integrated Debugger 48
Embedded BIOS Manufacturing Mode 49
Expansion dots 28

F

Floppy connector 33
Floppy drive 15, 23
installing 18

G

General Software, Inc. 13

H

Hard disk
installing 17

1/0, legacy support 23

IDE connectors (JP3, JP4) 32

IDE interface 23

Installation 16

Instructions, notational conventions 7

Interposer card 12
schematics 65

ISA connectors 24

ITP connector 12

ITP Debugger connector 30

ITP debugger port 22

J

Jumpers

Pentium® Il Processor — Low-Power Module Development Kit Manual

Index-96



Index-97

default settings 37

J14, enable spread spectrum clocking 37
J15, clock frequency selection 37

J20, on/off 37

J21, flash BIOS VPP select 38

J22, flash BIOS boot block control 38
J23, SMI# source control 38

J24, CMOS RAM clear 38

K

Keyboard 15, 23, 31
Kit contents 13

M

Measurements, defined 8
Mechanical Design 20
Memory address space 21
Memory interface 11
Memory Map 25

Monitor 15

Mouse 15, 23, 31

N

Network adapter 15
Notational conventions 7
NVRAM 23

O

Online help 8

P

Parallel port 23, 31
PCI connectors 24

Pentium® |11 Processor - Low-Power Module 11

PLD 55

Post Code Debugger 24, 28

POST codes 41, 52

Power connector 29

Power LEDs 18

Power supply 15, 22
connecting 18

Power-on Self Test (POST) 41

Product literature, ordering 9

Pentium® Il Processor — Low-Power Module Development Kit Manual

n

Q

QNX Real-Time Operating System 17
QNX Software Systems, Ltd. 14

R

RTC 23

S

Schematics 65

Seria ports 23, 32

Setup instructions 16

Signals, notational conventions 8
Software Key Features 13

T

Technical support 8

U

Units of measure, defined 8
URL 8

USB connector 30

USB support 23

Vv

Video Adapter 15

W

Windows CE 50
World Wide Web 8
www.intel.com 8



	Pentium ® III Processor – Low-Power Module at 500 MHz
	Contents
	About this Manual 1
	1.1 Content Overview
	1.2 Text Conventions
	1.3 Technical Support
	1.3.1 Electronic Support Systems
	1.3.1.1 Online Documents
	1.3.1.2 Intel Product Forums

	1.3.2 Telephone Technical Support

	1.4 Product Literature
	1.5 Related Documents
	Table 1�1. Related Resources


	Getting Started 2
	2.1 Overview
	2.1.1 Processor Assembly Features
	2.1.2 Baseboard Features

	2.2 Included Hardware
	2.3 Software Key Features
	2.3.1 General Software, Inc.
	2.3.2 QNX Software Systems, Ltd.

	2.4 Before You Begin
	2.5 Setting up the Evaluation Board
	Figure 2�1. Evaluation Board Jumpers and Connectors

	2.6 Configuring the BIOS

	Theory of Operation 3
	3.1 Block Diagram
	Figure 3�1. Evaluation Board Block Diagram

	3.2 Mechanical Design
	3.3 System Operation
	3.3.1 Pentium III Processor – Low Power
	3.3.2 82443BX Host Bridge/Controller
	3.3.2.1 Memory Organization
	3.3.2.2 System Bus Interface
	3.3.2.3 Accelerated Graphics Port (AGP) Interface
	3.3.2.4 System Clocking

	3.3.3 ITP
	3.3.4 82371EB PCI to ISA/IDE Xcelerator (PIIX4E)
	3.3.5 DRAM
	3.3.6 Power
	3.3.7 Power Management
	3.3.8 Boot ROM
	3.3.9 RTC/NVRAM
	3.3.10 Legacy I/O
	3.3.11 IDE Support
	3.3.12 Floppy Disk Support
	3.3.13 Keyboard/Mouse
	3.3.14 USB
	3.3.15 RS232 Ports
	3.3.16 IEEE 1284 Parallel Port
	3.3.17 PCI Connectors
	3.3.18 ISA Connectors
	3.3.19 AGP Connector
	3.3.20 Post Code Debugger
	3.3.21 Clock Generation
	3.3.22 Interrupt Map
	Table 3�1. Interrupts

	3.3.23 Memory Map
	Table 3�2. Memory Map



	Hardware Reference 4
	4.1 Processor Assembly
	4.1.1 Thermal Management
	4.1.2 ITP Debugger Port

	4.2 Post Code Debugger
	4.3 ISA and PCI Expansion Slots
	4.4 PCI Device Mapping
	Table 4�1. PCI Device Mapping

	4.5 Connector Pinouts
	4.5.1 ATX Power Connector
	Table 4�2. Primary Power Connector (J11) �

	4.5.2 ITP Debugger Connector
	Table 4�3. ITP Connector Pin Assignment (J1 on the Interposer Card) �

	4.5.3 Stacked USB
	Table 4�4. USB Connector Pinout (J2)

	4.5.4 Mouse and Keyboard Connectors
	Table 4�5. Keyboard and Mouse Connector Pinouts (J1 on the Baseboard)

	4.5.5 Parallel Port
	Table 4�6. DB25 Parallel Port Connector Pinout (J3)

	4.5.6 Serial Ports
	Table 4�7. Serial Port Connector Pinout (J4)

	4.5.7 IDE Connector
	Table 4�8. PCI IDE1 (JP3) and IDE2 (JP4) Connector

	4.5.8 Floppy Drive Connector
	Table 4�9. Diskette Drive Header Connector (JP1)

	4.5.9 PCI Slot Connector
	Table 4�10. PCI Slots (J7, J8, J9)��

	4.5.10 ISA Slot Connector
	Table 4�11. ISA Slots (J5, J6)��


	4.6 AGP Connector
	Table 4�12. AGP Slot (J13)��

	4.7 Jumpers
	Table 4�13. Default Jumper Settings
	4.7.1 Enable Spread Spectrum Clocking (J14)
	4.7.2 Clock Frequency Selection (J15)
	4.7.3 On/Off (J20)
	4.7.4 Flash BIOS VPP Select (J21)
	4.7.5 Flash BIOS Boot Block Control (J22)
	4.7.6 SMI# Source Control (J23)
	4.7.7 CMOS RAM Clear (J24)
	4.7.8 Push Button Switches

	4.8 In-Circuit BIOS Update

	BIOS Quick Reference 5
	5.1 BIOS and Pre-Boot Features
	5.2 Power-On Self-Test (POST)
	Figure 5�1. BIOS POST Pre-Boot Environment

	5.3 Setup Screen System
	Figure 5�2. Embedded BIOS Setup Screen Menu
	5.3.1 Basic CMOS Configuration Screen
	Figure 5�3. Embedded BIOS Basic Setup Screen

	5.3.2 Configuring Drive Assignments
	5.3.2.1 Configuring Floppy Drive Types

	5.3.3 Configuring IDE Drive Types
	Table 5�1. IDE0-IDE3 Drive Assignments


	5.4 Configuring Boot Actions
	5.5 Custom Configuration Setup Screen
	Figure 5�4. Embedded BIOS Custom Setup Screen

	5.6 Shadow Configuration Setup Screen
	Figure 5�5. Embedded BIOS Shadow Setup Screen

	5.7 Standard Diagnostics Routines Setup Screen
	Figure 5�6. Standard Diagnostic Routines Setup Screen

	5.8 Start System BIOS Debugger Setup Screen
	5.9 Start RS232 Manufacturing Link Setup Screen
	Figure 5�7. Start RS232 Manufacturing Link Setup Screen

	5.10 Manufacturing Mode
	5.10.1 Console Redirection
	5.10.2 CE-Ready Windows CE Loader
	Figure 5�8. CE-Ready Boot Feature

	5.10.3 Integrated BIOS Debugger
	Figure 5�9. Integrated BIOS Debugger Running Over a Remote Terminal


	5.11 Embedded BIOS POST Codes

	PLD Code Listing A
	Bill of Materials B
	Table B�1. Baseboard Bill of Materials
	Table B�2. Interposer Board Bill of Materials (Sheet 1 of 2)
	Table B�3. Key Components Bill of Materials

	Schematics C
	Index

