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intel.

About this Manual 1

1.1

Thismanual tells you how to set up and use the evaluation board and processor assembly included
in your Intel® Pentium® 111 processor/840 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” - This chapter 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. A summary of all BIOS menu optionsis provided.

Appendix A, “Using Different Processorsin the Board” - This appendix provides instructions for
installing and using a Pentium Il Processor with a 100 MHz processor side busin your kit.

Appendix B, “Termination Chip for Uniprocessor Systems” - This appendix provides contact
information for obtaining atermination chip to insert in an unpopulated processor socket (for
uniprocessor designs).

Appendix C, “PLD Code Listing” - This appendix includes a sample code listing for the Post Code
Debugger.

Appendix D, “Bill of Materials’ - This appendix contains the bill of materials for the evaluation
board.

Appendix E, “Schematics’ - This appendix contains schematics for selected connectors and
subsystems for the evaluation board.
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About this Manual

1.2

intel.

Text Conventions

The following notations may be used throughout this manual.

#
Variables

Instructions

Numbers

Unitsof Measure

Signal Names

1-2

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

Variables are shown in italics. Variables must be replaced with correct
values.

Instruction mnemonics are shown in uppercase. When you are
programming, instructions are not case-sensitive. You may use either
uppercase or lowercase.

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 humber. In some cases, the
letter B is added for clarity.)

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 waltts

\% volts

HA microamps, microamperes
pF microfarads

us microseconds

uwW microwatts

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

Intel® Pentium® 11l Processor/840 Development Kit Manual



1.3 Technical Support

1.3.1 Electronic Support

About this Manual

Intel’s site on the World Wide Web (http://www.intel.com/) provides up-to-date technical
information and product support. This information is available 24 hours per day, 7 days per week,
providing technical information whenever you need it.

Product documentation is provided onlinein a variety of web-friendly formats at:
http://devel oper.intel .com/design/litcentr/index.htm.

1.3.2 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
1.4 Product Literature

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

1-800-548-4725
708-296-9333

44(0)1793-431155
44(0)1793-421333
44(0)1793-421777
81(0)120-47-88-32

U.S. and Canada
U.S. (from overseas)
Europe (U.K.)
Germany

France
Japan (fax only)
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1.5 Related Documents

Table 1-1. Related Documents

Document Title Order Number
Pentium® Il Processor for the PGA370 Socket at 500 MHz to 1 GHz datasheet 245264
Intel® Pentium® 11l Processor Specification Update 244453
Intel® Pentium® 11l Processor Thermal Design Guide 273325
Intel® 840 Chipset: 82840 Memory Controller Hub (MCH) datasheet 298020
Intel® 82801AA (ICH) and Intel® 82801AB (ICHO) I/O Controller Hub datasheet 290655
Intel® 82802AB/82802AC Firmware Hub (FWH) datasheet 290658
Dual FC-PGA Intel® Pentium® 11l Processor and Intel® 840 Chipset Design Guide 273332
VRM 8.4 DC-DC Converter Design Guidelines 245335
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 Processor Serial Number application note 245125

Table 1-2. Related Specifications

Document Title Location

WTX Workstation System Specification Version 1.02 | http://www.wtx.org/

PCI Local Bus Specification Rev. 2.1 http://www.pcisig.com

Accelerated Graphics Port Interface Specification

Rev. 2.0 http://www.intel.com/technology/agp/agp_index.htm

Advanced Configuration And Power Interface

Specification Rev. 1.0b http://www.intel.com/technology/IAPC/tech.htm

1-4 Intel® Pentium® 11l Processor/840 Development Kit Manual



intel.

Getting Started

2

2.1

Note:

2.1.1

This chapter identifies the Intel® Pentium® 111 Processor/840 Devel opment Kit's key components,

features and specifications, and tells you how to set up the board for operation.

Overview

The evaluation board consists of abaseboard with two Intel Pentium 111 processors, the 840 chipset,
and other system board components and peripheral connectors.

The evaluation board is shipped as an open system, allowing for maximum flexibility in changing
hardware configuration and peripherals. Because the board is not in a protective chassis, the user
must observe extra precautions when handling and operating the system.

Baseboard Features

The evaluation board features are summarized bel ow:

Full support for two Intel® Pentium® 111 processors with 256 Kbytes of on-die L2 Cache at up
to 866 MHz core bus speed. The baseboard supports a 100 or 133 MHz Processor System Bus.

Intel® 840 chi pset:

— 82840 Memory Controller Hub (MCH)

— 82801AA 1/0O Controller Hub (ICH)

— 82802AB/82802AC Firmware Hub (FWH)

— 82806AA PCI 64 Hub (P64H)
300 or 400 MHz memory interface:

— Four Rambus RDRAM* (RIMM) connectors

— Two 64-Mbyte, PC-800 RDRAM RIMMs included

— Support for up to 2 Gbytes of memory with 256-Mbit technology
Accelerated Graphics Port (AGP) Support:

— AGP Interface Specification Rev. 2.0 compliant

— Backward compatible with the AGP 1.0

— Single AGP 1X, 2X, 4X, 66 MHz, 3.3V/1.5V device support
Two PCI 64 slots

— 64-hit, 66 MHz
Four PCI 32 slots

— 32-hit, 33 MHz

— PCI Specification Rev 2.1 compliant

Intel® Pentium® Il Processor/840 Development Kit Manual
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* Integrated on-board Intel® 82559ER LAN controller
— Support for Wired for Management (WfM)
— 10/100-Mbit Ethernet controller

¢ Integrated Audio Subsystem
— On-board AC' 97
— Game port and MIDI port

¢ Flash system BIOS ROM
— FWH with security
— General Software system BIOS
— In-circuit BIOS upgradability

* Legacy I/O support
— SMSC LPC47B272 Super 1/0O Controller
— Legacy 1/0O ports

¢ Supports the Advanced Configuration and Power Interface (ACPI) 1.0 specification (S1, S3
and S5 power states only)

* Supports the Advanced Power Management (APM) 1.2 specification
* Plug-in voltage regulator module (VRM) connectors
* In-target probe (ITP) connector to interface to an | TP debugger

Note: Note: the ITP connector used on this board requiresa 1.5V supply voltage

2-2

* Integrated WTX form factor
* User-accessible on-board connectors include:

— Four RDRAM* RIMM connectors. Note that the eval uation board does not support
SDRAM.

— Two serial RS-232 ports (COM1, COM2)

— One EPP/ECP paralléel port

— PS/2-style (6-pin mini-DIN) keyboard and mouse connectors
— Two Universal Serial Bus (USB) ports

— Two IDE bus connectors

— One floppy connector

— Two PCI 64 expansion slots and four PCI 32 expansion sots
— One AGP connector

— Standard WTX power supply connectors

— RDRAM DC to DC Voltage Regulator Module

— |ITP port

— On board 82559ER Ethernet LAN controller

— Audio jacks — Audio MIC, Audio linein, Audio line out

Intel® Pentium® 11l Processor/840 Development Kit Manual
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— Audio Headers— Aux linein, CD audio in
* Miscellaneous features include:
— On-board post-code display (Port 80H)
— Reset switch and power push button
— Stand-off feet for table-top operation
¢ Debug hooks
— SMA header site (for external function generator to drive the CK133-WS clock input)
— Jumper to overwrite the Voltage ID (VID) of each processors
— Major power supply voltage test points
— Clear CMOS jumper

— Single or dual processing | TP mode jumper

2.2 Included Hardware

¢ Evaluation board (baseboard)

e Two Intel® Pentium® 1l processors at 866 MHz with 133 MHz processor system bus
¢ Attached fansinks

¢ Two VRM 8.4 modules for processor voltage regulation

¢ Two 64-Mbyte, PC-800 RDRAM RIMMs

* Two Continuity RIMM modules

* One DC-to-DC voltage regulator module for memory subsystems voltage regulation
* PCI video graphics adapter

* 4.3-Gbyte hard disk drive pre-loaded with atarget copy of Microsoft Windows* NT
Embedded distributed by VenturCom

* |DE cablefor the hard disk drive
* WTX power supply
* Mounting hardware

Intel® Pentium® Il Processor/840 Development Kit Manual 2-3
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Note:

Software Key Features

The software in the kit was chosen to facilitate development of real-time applications based on the
components used on the evaluation board. The software toolsincluded 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 licensed only for evaluation purposes.
Refer to the documentation in your evaluation kit for further details on any terms and conditions
that may be applicable to the granted licenses. Customers using the tools that work with Microsoft
products must have licensed those products. Any targets created by those tools should also have
appropriate licenses. Software included in the kit is subject to change.

Refer to http://devel oper.intel.com/design/intarch/devkits for details on additional software from
other third party vendors.

Embedded BIOS* for the Intel® Pentium® 11l Processor/840
Development Kit

The Intel Pentium 111 Processor/840 Development Kit ships pre-installed with Embedded BIOS*
pre-boot firmware from General Software. Embedded BI1OS provides an industry-standard BIOS
platform to run any standard operating system, including DOS*, Windows* NT, NT Embedded*,
Windows 95/98, Windows CE, QNX*, VxWorks*, and Linux*, among others. The Embedded
BIOS Adaptation Kit (avail able separately) includes complete source code, a reference manual,
and a Window's-based expert system, BIOStart* to enable easy and rapid configuration of
customized firmware for your Intel Pentium 111 processor/840 development kit.

The following features of Embedded BIOS have been enabled in the Intel Pentium 111 Processor/
840 Development Kit:

¢ SMP BIOS supports dual Pentium I1I processors (up to 866 MHz)
* RDRAM detection, configuration, and initialization with ECC
¢ Intel 840 chipset (MCH, ICH, and P64H) configuration

* Firmware Hub with security

* 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 LPC Super 1/0 programming

* Integrated Debugger

¢ Burn-In Diagnostics

* Console Redirection

¢ Manufacturing Mode

Intel® Pentium® 11l Processor/840 Development Kit Manual
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Note:
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Microsoft Windows Embedded NT

While the business world welcomed Windows NT into their MIS and IT environments, Microsoft
introduced Windows NT as an embedded operating system. Target Designer*, anew tool from
Microsoft, enables Windows NT to be scaled for embedded applications. Target sizes can range
from 10 Mbytes to 30 Mbytes. Although not small by most embedded standards, Embedded NT
can be well suited to many demanding applications.

A relatively small footprint aloneis not enough to allow Windows NT to address the demands of
the control application world. But the attraction of a powerful, ubiquitous, general-purpose
operating system is creating demand for Windows NT for use in industrial automation computing.
Windows NT, as a platform to build on, fosters continuous improvement and |leverages the skills of
the average user. For automation system designers, Windows NT makes it easy to add tasks,
improve the system incrementally, and upgrade different components at different times.

Windows NT includes significant and unique features. These include: RAM based operation (no
disk based pagefile), ROM booting and CD ROM booting, Headless operation (no keyboard,
mouse, or display), and remote administration. Windows Embedded NT also supports the
VenturCom RTX scheduling enhancements for Real-time and deterministic application
performance.

An embedded system devel oper would use Target Designer to configure adevice-specific OS using
Windows NT binaries, embedded-enabling technologies and an application. If necessary,
Component Designer* is used to create reusable components that were not included in the product
(i.e., some device drivers, applications, etc.) Once created, new components can be imported into
Target Designer where they can then be incorporated into the device OS. Once an OS has been
configured in Target Designer, dependencies are checked and a runnable image is produced which
can then be loaded onto the device.

The target image provided was created with Target Designer based on a“ standard” configuration
model, with optimized drivers for the on-board Ethernet controller and the add-in PCI video
adapter on the Intel Pentium 11l processor/840 evaluation board. Also included on the target image
is VenturCom's Platform Evaluator, a real-time performance evaluation tool for Windows NT and
Windows NT Embedded. The sample image is a semi-functional Microsoft Windows NT system,
which contains enough NT components to adequately provide a basic functional system with a
keyboard, mouse, CD-ROM, floppy, COM ports, PCI graphic card and the on-board networking.
The created image provides the following components:

¢ Workstation system with a uniprocessor or a multiprocessor HAL

* Storage device support for floppy, fixed disk, CD-ROM, and file system support (NTFS, FAT,
and CDFS)

* SCSI support — USB support, parallel ports, RDRAM, etc.
* COM1/COM2 serial portsand LPT1 parallel port support

¢ Networking support for TCP/IP and workgroup participation
¢ Windows Explorer

The graphics and network interface card drivers are for the add-in video card included in your kit
and the on-board Ethernet controller.

VenturCom'’s Platform Evaluator* application is also provided and is an easy-to-use tool for
determining the right hardware platform for your real-time application. It allows you to vary the
system loads, select the measurement criteria, and determine an accurate measurement of the real-
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time capabilities of any reference platform. Performance measurements and related configuration
information is tracked and saved for comparison purposes. Hardware selection for RTX-based
applications can easily be performed by System Integrators, OEMs, and Developers. Users who
often need to test one or more computers to evaluate the real -time performance that can be
delivered for an RTX application will benefit from the easy to use controls. Platform Evaluator,
while making the test cases easy to perform, also summarizes the test results and logsthem to a
simple text file. Real-time response can vary dramatically between what may appear to be similar

hardware platforms.

Platform Evaluator is a standard tool for comparing hardware and software configurationsin a
simple and accurate manner which:

* Measures and displaystiming statistics:

— Timer response latencies

— Thread context switch times
— Critical Win32 call execution times

Evaluates Win32 API performance

Offers basic loads for evaluating the suitability of device drivers
Graphically and numerically displays performance results
Collects hardware and Windows system configuration information

Before You Begin

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

hardware.

VGA Monitor

Power Supply

Keyboard
Mouse

Floppy Drives

Hard Drivesand/or
CD-ROM

Video Adapter

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 aWTX-type PC power supply. One has been provided with
your development kit for added convenience.

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 two floppy drives to the evaluation board. You
must provide the floppy drives and cables; they are not included in the
evaluation kit.

You can connect up to four IDE drives to the evaluation board. Two
devices (master and dlave) can be attached to each IDE connector. Only
one hard driveisincluded in your kit so you will need to provide the
cables for any additional drives.

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

You can use the video adapter supplied with your kit, or another adapter.
The evaluation board supports AGP and PCI video cards.

Intel® Pentium® 11l Processor/840 Development Kit Manual
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Other Devices
and Adapters

Uni-Processor
Configuration

Getting Started

An Intel 82559ER Ethernet controller isintegrated into the baseboard
design. You may use a different network card (not included in the kit)
however, you are responsible for installing the correct drivers for such a
network card. The evaluation board supports all standard PCI compatible
network cards.

No network cable is provided. You will need a network cable to connect
to your network.

The evaluation board behaves much like a standard desktop computer
board. Most PC compatible peripherals can be attached and configured to
work with the evaluation board.

The evaluation board is by default shipped to operate in a dual-processor
configuration. If your application is designed for uni-processor (UP)
operation then it will simply not take advantage of the second processor.
In this case the secondary processor is not recognized by your application/
OS. Even if you are taking advantage of only one processor, do not
remove the secondary processor from the processor Socket 370 labeled
P1. Either a processor or atermination chipisrequired at all times for
proper signal termination. See Appendix B, “ Termination Chip for
Uniprocessor Systems” for additional information.

2.5 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 the basic conceptsinvolved in
installing and configuring computer hardware. Refer to Figure 2-1 for locations of connectors,

jumpers, etc.

Note:  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 cables to this product.

1. Make sure you 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.

Intel® Pentium® Il Processor/840 Development Kit Manual 2-7
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Figure 2-1. Evaluation Board Jumpers
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Make sure the board’s jumpers are set to the default locations shown in Table 2-1:

3. Check the jumper settings:

Table 2-1. Default Jumper Settings

Jumper Connection
J10 ouT
J42 ouT
J11 2-3

J2L1, J2K1 OUT, OUT
J6R2 ouT
J2F1 1-2
J7F1 ouT
J8F1 IN
J6F1 1-2
J10A1 IN
J11T1 2-3
J1IN1 1-2
J11N2 1-2
J11P2 1-2
J11P1 1-2
J1IN3 2-3
J11P4 1-2
J11P3 1-2
J11R3 1-2
J11R2 1-2
J11IR1 2-3

2-10

4. Mount the hardware:
¢ Table-top Operation: The evaluation board is shipped with standoff feet for use in atable-top

environment. These feet are installed on the evauation board to raise it off the table surface.
Your kit contains a bag of mounting hardware with 13 screws, 13 standoff feet, and 13
washers. It is recommended that you install all 13 screws, standoffs, and washersto ensure
proper support across the baseboard.

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

— It isrecommended that you install the mounting hardware in the mounting hole locations
listed below. Thisisto ensure an even support to the baseboard:
Al A7,A12, F1, F11, M2, K9, H3, U1 and T11, G11, M11, D2
(Refer to the grid labeled on the baseboard to find the above locations).

The evaluation board is a standard WTX form factor. A WTX chassis may be used to install
the board if a protected environment is desired.
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5. Connect storage devices:

Connect the desired storage devices to the eval uation board: The evaluation board supports
Primary and Secondary |DE interfaces that can each host one or two devices (master/dave).
When you are using multiple devices, such as ahard disk and a CD-ROM drive, make surethe
hard disk drive has ajumper in the master position and the CD-ROM has ajumper inthe slave
position. When using a single IDE device with the evaluation board, ensure that the jumpers
are set correctly for single drive operation. For jumper settings for different configurations,
consult the drive's documentation.

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

Note: The hard disk is already formatted and is pre-loaded with a customized target image of Microsoft
Windows Embedded NT Operating System distributed by VenturCom. You may have to make
changes to the system BIOS to enable this hard disk. See Chapter 5, “BIOS Quick Reference” for
more information.

¢ |nstall the IDE hard disk drive included in your kit:

— Connect the hard drive's IDE cable connector to the JIOE1 connector on the evaluation
board. Be sureto align Pin 1 of the cable connector with pin 1 of JI0E1.

— Connect the other end of the cable to the hard disk drive.
— Connect the power cable to the hard 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 power supply to the hard drive.
6. Connect afloppy drive (optional):

Insert floppy cable into JIOF2 (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.

Note:  You must make changes to the system BIOS to enabl e this floppy disk drive. See Chapter 5, “BIOS
Quick Reference’ for more information.

7. Connect the keyboard and mouse:

Connect a PS/2 mouse and keyboard to their respective connectors. See Figure 2-1 for
connector locations. JLP2 (on the baseboard) is a stacked PS/2 connector. The bottom
connector isfor the mouse and the top is for the keyboard. See Figure 3-2 for the correct
connector.

8. Connect the Ethernet adapter (optional):

Connect the network cable (not included) to the LAN port, JIK2, on the evaluation board.
Ensure that the jumper J2F1 is set to 1-2 position in order to enable the on-board 82559ER
LAN controller.

9. Connect the Audio (Optional):
Please note that the Windows NT does not support AC' 97.
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10. Install the video adapter:

Insert the PCI video adapter into one of the available PCI dlots. Connect the monitor cable to
the VGA port on the card.

11. Connect the power supply:
Connect the WTX power supply provided with the evaluation kit.

Note:  SomeWTX power supplies do not have an on/off switch. In this case, ensure that the
power supply is unplugged from the wall prior to plugging in the WTX power
connectors.

Connect the power supply cables to the power headers as indicated bel ow:

¢ |nstall the P1 connector of the power supply into ‘“WTX Main Pwr’, connector J3M1 on the
board.

¢ Install the P2 connector of the power supply into the ‘ Aux Power Supply’, connector J3P1 on
the board.

¢ Install the P3 connector of the power supply into the ‘“WTX DIG 12V’, connector JIT4 on the
board.

12. Power up the board: Turn on the power to the monitor and evaluation board. When the power
ison you should see two power-indicator LEDs light up (located next to reset switch, see
Figure 2-1). Ensure that the fansinks on both the processors are operating.

¢ Power Switch: The red push-button switch labeled S11R1 is the power switch to the
baseboard. Push it once to turn the power on or off.

Please note that when the system is powered down using the S11R1 switch, the standby
voltages are still present on the board. Power can be completely removed from the board only
by removing AC power from the WTX power supply or by removing the WTX power supply
connector from the baseboard.

¢ Reset Switch: The black push-button switch labeled S11P1 is the reset switch. When pushed
once, this switch will provide a hard reset to the baseboard.

Note: S11R1 isthe power switch that should be used to turn the system on and off. Please note that this
switch may be in the on position when you first apply power through the WTX power supply.

2.6 Configuring the BIOS

General Software'sBIOS s pre-loaded on the evaluation board. You will need to make changesto
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, “BIOS Quick Reference” contains a
description of BIOS options. BIOS updates may periodically be posted to Intel’s Developers' web
Site at:

http://devel oper.intel.com/design/intarch/devkits
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3.1 Evaluation Board Block Diagram

Figure 3-1. Pentium® 11l Processor/840 Evaluation Board Block Diagram
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3.2

3.3

3.3.1

3.3.2

3-2

Mechanical Design

The evaluation board conforms to the WTX form factor. For extra protection in a development
environment, users may want to install the evaluation board in aWTX chassis. The evaluation
board has four 32-bit/33-MHz PCI connectors, two 64-bit/66-MHz PCI connectors, one AGP
connector, and four RDRAM RIMM connectors. The 1/O connectors reside in the defined WTX
1/0O window.

System Operation

The Intel® Pentium® 111 processor/840 evaluation board is a full-featured system board with two
Pentium 11l processors with 256 Kbytes of on-die L2 cachein a PGA 370 socket, and the Intel 840
Chipset. The supported core and processor side bus frequencies are up to 866 MHz/133 MHz. The
840 chipset includes the MCH, ICH, P64H and the FWH. The board also supports RDRAM and
other system and 1/O peripherals.

In addition, the evaluation kit supports other horizontal technologies from Intel that are commonly
used in customer applications. These include 82559ER Ethernet controller (on board) and an add-
in PCI video adapter.

Pentium® Il Processor

The Pentium I1I processor/840 evaluation board is designed to support two Pentium 111 processors
at 866/133 MHz with 256-Kbyte on-die L2 Cache, 32-Kbyte L 1 instruction and data caches in the
Flip Chip —Pin Grid Array (FC-PGA) package.

The Pentium I11 processor is the next member of the P6 family, in the Intel 1A-32 processor line.
Like the Pentium Il processor, the Pentium Il processor implements the Dynamic Execution
microarchitecture - a unique combination of multiple branch prediction, data flow analysis, and
speculative execution. This enables these processors to deliver higher performance than the
Pentium processor, while maintaining binary compatibility with all previous Intel Architecture
processors. The Pentium 111 processor also executes MM X ™ technology instructions for enhanced
media and communication performance just as its predecessor, the Pentium Il processor. The
Pentium |1l processor executes Internet Streaming SIMD Extensions for enhanced floating-point
and 3-D application performance. The Pentium IlI processor extends the concept of processor
identification with the addition of a processor serial number. Refer to the Intel Processor Serial
Number application note (order number 245125) for more detailed information. The Pentium 111
processor utilizes multiple low-power states such as Auto HALT, Stop-Grant, Sleep, and Deep
Sleep to conserve power during idle times.

On-Board Voltage Regulators
The Pentium I11 processor/840 evaluation board has up to seven types of on-board voltage
regulators that support all required voltages.

¢ Two voltage regulator modules that are compliant with the VRM 8.4 specification.

¢ 15V (GTL, Processor CMOS pull up)

e 25V (Direct-RDRAM, ICH, CK133-WYS)

¢ 1.8V (RSL termination, MCH, AHA)

Intel® Pentium® 11l Processor/840 Development Kit Manual
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e 3.3V/15V (AGP, 1/O Signals)
¢ 3.3V standby
* 5VI/0

3.3.2.1 Voltage Regulator Module (VRM)

Processors require many different voltage levelsto operate properly. Voltage regulators are used to
convert the voltage supplied by the power source to levels usable by the processor. The Voltage
Regulator Module (VRM 8.4) is avoltage regulator that plugs into the motherboard, instead of
being integrated into the design.

3.3.3 840 Chipset

The Intel 840 chipset supports the Pentium IlI processor architecture and it utilizes the new
modular design of the 800 family of chipsets. Like other 800 series chipsets, the 840 chipset has
three core components:

¢ Memory Controller Hub (MCH)
* |/O Controller Hub
* Firmware Hub (FWH)

In addition to providing high performance, the Intel 840 chipset was designed for scalability. Three
components may be used with the core components listed above:

* The 64-bit PCI Controller Hub (P64H)

* RDRAM-based Memory Repeater Hub (MRH-R). The MRH-R is not implemented on this
board.

* SDRAM-based Memory Repeater Hub (MRH-S). This board does not support SDRAM, and
the MRH-S is not implemented.

The following features of the Intel 840 Chipset help maximize its performance.

* Dual memory channels, operating in lock-step, provide up to 3.2 Gbyte/s of either RDRAM or
SDRAM (Repeater Hub required) memory bandwidth.

* A 16-bit wide implementation of Accelerated Hub Architecture allows high performance
concurrent PCI 1/0 with a P64H.

¢ The Direct AGP port provides up to 1 Gbyte/s of graphics bandwidth.
* Supports processors using a 100/133-MHz system bus.

* A prefetch cache, unique to the Intel 840 chipset, allows highly efficient data flow and helps
maximize system concurrency.
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3.3.3.1

3.3.3.2

3-4

Memory Controller Hub (MCH)

The Memory Controller Hub (MCH) differentiates the Intel 840 chipset from other Intel 800 series
chipsets. The MCH provides graphics support for AGP 1X/2X/4X, dual RDRAM memory
channels, and multiple PCI segments for high performance 1/0.

MCH features:
¢ 544-pin micro Ball Grid Array (micro-BGA) package
* Supports 32- or 36-bit host bus addressing
¢ 8-deep in-order-queue
* ECC protection on PSB data signals
* Parity protection on address and response signals
¢ Dual Direct RDRAM channelsin lock step
¢ AGP 2.0 graphics port capable of 1X/2X/4X transfers
¢ 266-Mbyte/s AHA_A interfaceto ICH
¢ 533-Mbyte/s AHA_B interface between MCH and P64H
¢ ACPI 1.0and APM 1.2 compliant

I/O Controller Hub (ICH)

The 1/O Controller Hub (ICH) utilizes Intel Accelerated Hub Architecture to make a direct
connection to the MCH. The ICH supports 32-bit PCI, IDE controllers and dual USB ports. The
ICH isahighly integrated multifunctional 1/0 Controller Hub that provides the interface to the PCI
Bus and integrates many of the functions needed in today’s applied computing platforms. The ICH
communicates with the host controller over adedicated hub interface. There are two versions of the
ICH (82801AA: ICH and 82801AB: ICHO). This provides added flexibility in designing cost-
effective system solutions. These devices are pin-compatible and are in 241-pin packages. This
evaluation kit implements the 82801AA version of the ICH.

ICH features:
¢ 241-pin BGA package
* |IDE Accelerator supports four independent IDE devices

¢ Dual channel Fast IDE interface, supports mode 4 and Ultra DMA drives; also supports DMA
bus mastering drives and ATAPI CD-ROMs.

* Dua Universa Serial Bus channels

¢ 5V PCl interface, Rev 2.2 compliant

* Supports up to six PCI masters

¢ |LPC Bus Support

* Integrated system power management supporting APM 1.2 and ACPI 1.0
* Integrated Real Time Clock

* CMOS battery-backed RAM, 128 bytes

¢ Nine Dedicated GPIO hits, 20 Multiplexed GPIO bits

Intel® Pentium® 11l Processor/840 Development Kit Manual
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3.3.3.3

3.3.34

3.3.35

3.3.3.6

3.3.4

Theory of Operation

Firmware Hub (FWH)

Firmware Hub (FWH) stores system BIOS and video BIOS, as well as an Intel Random Number
Generator (RNG). The Intel RNG provides truly random numbers to enable stronger encryption,
digital signing and security protocols. The FWH is key to enabling future security and
manageability infrastructures for the applied computing platform.

The 64-bit PCI Controller Hub (P64H)

The 64-bit PCI Controller Hub (P64H) supports 64-bit PCI dots at speeds of either 33 or 66 MHz.
The P64H connects directly to the MCH using Intel Accelerated Hub Architecture, providing a
dedicated path for high performance /0. The Intel 82806AA PCI-64 Hub (P64H) is a multi-
function PCI device that provides a PCI bridging function and an I/O Advanced Peripheral
Interrupt Controller (APIC) function. The P64H is an integral part of the Intel 840 chipset and has
been implemented in this eval uation board design.

RDRAM-based Memory Repeater Hub (MRH-R)

For systems needing high RDRAM capacity, an RDRAM-based memory repeater hub
(MRH-R) may be utilized. The MRH-R converts each memory channel into two memory channels
for expanded memory capacity. MRH-R has not been implemented in this evaluation board.

SDRAM-based Memory Repeater Hub (MRH-S)

For systems needing high SDRAM capacity, an SDRAM-based memory repeater hub

(MRH-S) may be utilized. The MRH-S efficiently translates the RDRAM protocol into SDRAM-
based signals for system memory flexibility. The Pentium 111 processor/840 Devel opment Kit does
not provide support for SDRAM and the MRH-S has not been implemented on the evaluation
board.

System Memory RDRAM

The MCH on the evaluation board provides support for RDRAM.

Memory features include:
* Upto 1 Ghyte with 128-Mbit technology
* Up to 2 Ghyte with 256-Mbit technology
* Dual Lock Step Direct RDRAM channel
¢ Maximum 32 RDRAM-D devices per channel
¢ SPD driven configuration of the 840 chipset for optimal memory operation

¢ Support for ECC single- and multiple-bit detection (single- or double-bit correction), using
ECC RIMMs (ECC can be disabled via BIOS set-up).

* Empty RIMM slots require a continuity RIMM card, (C-RIMM).
Both banks of memory must have identical configurations. A dot in bank 0 must have the same

size RIMM as the corresponding slot in bank 1. Thisis due to the lockstep feature, which means
the MCH reads and writes data to each bank simultaneously.
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3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

3-6

Boot ROM

The system boot ROM installed at U10B1 isthe Intel E82802A C Firmware Hub. The system is set
up for in-circuit reprogramming of the BIOS (using BIOS update software), but the FWH is also
socketed. This device is addressable on the LPC bus off of the ICH.

Expansion Slots and I/0O Connectors

The evaluation board has the following expansion slots and 1/0O connectors:
* One AGP 4x dot
¢ Two PCI 64/66 slots
* Four PCI 32/33 dots
e AC97 audio jacks (LI, LO, MIC)
* On-board LAN connector
¢ Single Floppy connector
* Seria Ports
* One Pardlée Port
* Two USB Ports
¢ |DE Ports
* PS/2 Keyboard and mouse ports

AGP Connector

AGP support is provided through the 82840 MCH. One industry standard 1.5 V/3.3V AGP
connector (J4G1) is provided on the eval uation board.

AGP Fesaturesinclude:
* AGP 1x, 2%, and 4x transfer rates
* AGP 2x/4x Fast Write Protocol
* 32-deep AGP request queue

AGP add-in cards must comply with the Rev. 2.0 Accelerated Graphics Port Specification.

64-Bit/66-MHz PCI Connectors

Two industry standard 64-bit, 5V/3.3 V PCI connectors (J4A1 & JAB1) are provided on the
evaluation board.

32-Bit/33-MHz PCI Connectors

Four industry standard 32-bit, 5 V/3.3 V PCI connectors (J4D1, JAD2, ME1 & JF1) are provided
on the eval uation board.
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3.3.10

3.3.11

3.3.12

3.3.13

3.3.14

3.3.15

3.3.16

3.3.17

Theory of Operation

Audio Subsystem

The evaluation board has an integrated (on-board) AC’ 97-compliant audio subsystem, including
three analog line-level stereo inputs for connection from LINE IN, CD, AUX.

Audio Subsystem features:
* Microphone input (back panel)
* Stereo line-level (1.7 Vrms) output
¢ Power management support

Speaker

Integrated low-cost Piezo speaker (stuffing option for 8 ohm chassis speaker).

82559ER LAN Controller

The evaluation board has an integrated (on-board) 82559ER LAN Controller.

82559ER Features:
¢ Support of Wired for Management (WfM)
* 10/100-Mbit Ethernet controller

Legacy I/O

Support for legacy 1/0 functionsis provided by the SMSC Super 1/0 controller.

Floppy Drive Support

Floppy disk drive support is provided by the SMSC Super 1/O controller. One 34-pin floppy
connector is provided on the evaluation board.

RS-232 Ports

Two serial 1/O ports provided by the SMSC Super 1/0 controller. Two 9-pin RS232 connectors are
provided on asingle stacked connector (JIM1 & JIN1).

IEEE 1284 Port

One parallel port connector controlled by the SMSC Super 1/0 controller device is provided
(J1L D).

USB Port

USB support is provided through the ICH and can be used through connector J1P1.
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3.3.18

3.3.19

3.3.20

3.3.21

3.3.21.1

3-8

IDE Support

The evaluation board supports both a primary and secondary | DE interface through two 40-pin IDE
connectors. The connector labeled IDEL (J10E1L) isthe primary interface and the connector labeled
IDE2 (J10F1) isthe secondary interface.

Keyboard/Mouse

K eyboard and mouse support are provided by the SMSC Super 1/O controller. The keyboard and
mouse connectors (J1P2) are PS/2-style, 6-pin stacked miniature DIN connectors. The top
connector isfor the keyboard and the bottom connector is for the mouse.

POST Code Display

The evaluation board has an on-board POST code display. Datafrom any program that performs an
I/O write to 0080H is latched and displayed on the two LEDs (U10C1 and U11C1). 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 1/O address 0080H.

Clock Generation

The CK133W devices on the baseboard generate and distribute the clocks used by the entire
system.

System Clocks

The CK133W, clock synthesizer isthe primary source of clock generation for most of the clocks on
the baseboard. The following clock groups are found on the Pentium 111 processor/840 evaluation
board.

Host 100 MHZz/133 MHz
PCI 66 MHz

PCI 33 MHz

Memory DRCG - 300 MHZz/400 MHz
AHA 66 MHz

USB 48 MHz

LPC 33 MHz

SIO 14 MHz

RTC 32.768 KHz

APIC 16.6 MHz

AC97 24,576 MHz
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3.3.22 Interrupt Map
Table 3-1 indicates the IRQ interrupts and corresponding system resources.

Table 3-1. Interrupts and System Resources

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 On-board mouse port if present, else user available
13 Reserved for math coprocessor
14 Primary IDE if present, else user available
15 Reserved. Not supported

3.3.23 Memory Map

Table 3-2 indicates memory address ranges and corresponding memory size and description.

Table 3-2. Memory Map

Addr((eflsz;ange (bS;/ItZees) Description
100000-8000000 | 127.25M | Extended Memory
E0000-FFFFF 128 K BIOS
C8000-DFFFF Available expansion BIOS area (Flash disk memory window)
AO0000-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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3.4

3.4.1

3.4.2

Note:

Power Management Features

intel.

Two power management modes are supported with a BIOS option: Advanced Configuration and
Power Interface (ACPI 1.0) or Advanced Power Management (APM 1.2).

ACPI 1.0 Support

The evaluation board will support the ACPI 1.0 specification with the following features:

* Single power/sleep button user model (Normal switch depress (< 2 s) puts system in sleep
mode, 4 seconds or greater switch depress turns system off)

* OS can turn system off (Soft Off feature)

¢ Suspend al devices that support power down modes

¢ Fan control for thermals and quiet operation (speeds = On/Off)
* Supports ACPI SO, S1, S3, S5 System States, no S4 Suspend to disk, no S2 for dual-processor

designs

ACPI 1.0 System States and Power States

All possible ACPI system states are listed in Table 3-3. Shaded states are not supported on the
Pentium |1l processor/840 evaluation board.

Table 3-3. ACPI 1.0 System States and Power States

3-10

Global States

Sleep States

CPU States

Device States

Targeted System
Power

GO0/S0-working
state

N/A

CO-working

DO-working state

Full power> Depends
on system config.

D1,D2,D3-device

unplugged from
the system.

system.

provided by a battery
or external source.

G1-sleeping state S1-CPU stopped C1l-stop grant specification specific 5W<power<30W
G1-sleeping ) C2-clock D2,D3-device
state' SLpuEr Al sl stopped specification specified e
} . S3-Suspend to RAM. D3-no power except ++
G1-sleeping state Context saved to disk. No power for wake-up logic SW<power
n S4BIOS-Suspend to
G1-sleeping - D3-no power except
St disk. Con(;?esxkt saved to No power for wake-up logic Not supported
S5-soft off. Context
G2/S5 not saved. Cold boot No power D3-no power except 5W<power’r4r
) : for wake-up logic
is required.
G3-mechanical D3-no power. No
off. The power No power to the power for wake-up No power to the_
supply cord is No power logic, except when system so that service

can be performed.

T Not supported on the evaluation board.

1 Assumes limited number of wake-up devices.
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3.4.3 ACPI 1.0 Wake-Up Events

The ability for the system to wake up is described in Table 3-4. Please note that sleeping states S3,
4 and S5 are the same (no power to CPU) for the wake up events.

Table 3-4. ACPI 1.0 Wake-Up Events

Wake-up Event From State
Power button S1,S3,S5
Real Time Clock alarm S1,S3,S5
LANT $1,83,S5
Modem? $1,83,55
uss® s1
Keyboard S1
PCI PME S1,S3,S5
Mouse S1

t Feature requires additional 5 VSB current; use a power supply capable of 720mA minimum, 5 VSB
current.

3.5 APM 1.2 Support

Legacy power management (APM1.2) will be supported for non-ACPI aware operating systems
(Windows 3.x, Windows 95-retail and OSR2, Windows NT 4.x).

3.6 Label Requirements

Thisis not aproduction board and does not meet FCC regulations. It is intended for usein lab
environments only.

3.7 Battery Requirements

A Type 2032, socketed, 3 V lithium coin-cell battery is used on this evaluation board. The battery
has a shelf life of greater than three years.

3.8 Mechanical Considerations

3.8.1 Motherboard Dimensions

The actual size of the evaluation board is 12 inches wide by 17 inches long.
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3.8.2

3.8.3

3.8.4

Board Layout

The board layout is determined by the standard WTX locations for I/O and card slots. The
RDRAM RIMM connectors are positioned so that the two channels are at aright angle to each
other. This allows the straightest connection from the MCH to each RIMM. For the dual-processor
FC-PGA processor system bus, a T-topology using the on-die termination of the Pentium 111
processor has been used.

Mounting Hole Location Considerations

The board mounting hole locations are consistent with the WTX 1.02 specification.

Back Panel I1/0O Connector Layout

The back panel 1/0 connector layout is consistent with the WTX 1.02 specification, as shown in
Figure 3-2.

Figure 3-2. Back Panel I1/0O Connector Layout

3.9

Parallel
Keyboard J1L1

J1K2 J1K1

A7814-01

Power LED Status

Table 3-5 indicates the supported front panel Power LED states as they correspond to the system
states.

Table 3-5. PWR System State and LED State

3-12

System State LED State
OFF OFF
Running Steady Green
Running with message Blinking Green
Sleeping Steady Yellow
Sleeping with message Blinking Yellow

NOTE: PWR_LED(0:1) are driven by GPO signals to control the front panel Power LED states when the
system is powered on.
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Hardware Reference 4

This section provides reference information on the system hardware, including connector pinout
information and jumper settings.

4.1 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 Intel® Pentium® 111 processor/840 Development Kit is shipped with two heatsink/fan thermal
solutions pre-installed on the primary and secondary processors using metallic clips. These thermal
solutions have been tested in an open air environment at room temperature and are sufficient for
evaluation purposes. The designer must ensure that adeguate thermal management is provided for
any customer-derived designs.

4.2 In-Target Probe (ITP) Debugger Port

The evaluation platform is populated with a1.5-V In-Target Probe (ITP) debugger port. The ITP
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.

Caution: The ITP connector used on this board requires a 1.5-V supply voltage.

4.3 Post Code Display

The evaluation board has an on-board Post Code Display. Data from any code that does an 1/0
write to 80H islatched on the two LED displays (U10C1 upper nibble/U11C1 lower nibble).
During BIOS startup, code is posted to these LEDsto indicate what the BIOS is doing. Application
code can post its own data to these LEDs by performing an 1/0 write to address 80H. The Altera
EPM7064S PLD code used to implement this function isincluded in Appendix C, “PLD Code
Listing.”

4.4 WTX Power Supply

WTX isanew form factor developed for the mid-range workstation market. The WTX
specification goes beyond standard form factor specifications to specify the size and shape of the
board and the interface between the board and chassis.

For more information on the WTX form factor, go to www.WTX.org.
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4.5 PCIl Expansion Slots
The evaluation platform has four PCI 32-bit/33-MHz expansion slots (J4D1, JAD2, JAE1, JAF1)
and two PCI 64-hit/66-MHz expansion slots (M4A1, JAB1).

4.6 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

Device Address Line PCI Device Number
LAN AD23 7
PCI Slot 1 AD24 8
PCI Slot 2 AD25 9
PCI Slot 3 AD26 10
PCI Slot 4 AD27 11

4.7 PCIl64 Device Mapping

Table 4-2 shows the mapping of 64-bit/66-MHz PCI devices off of the P64H. The P64H does not
use PCI device numbers; they are dynamically assigned.

Table 4-2. PCI64 Device Mapping

Device Address Line
PCl64 Slot 1 P64AD28
PCl64 Slot 2 P64AD29
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4.8

4.8.1

Connector Pinouts

WTX Power Connector

Table 4-3 shows the signals assigned to the WTX-style main power connector (J3M1).

Table 4-3. Main Power Connector Pinout (J3M1)

Pin Signal Name Function
1 3.3V 33V
2 3.3V 33V
3 3.3V 3.3V
4 3.3V 33V
5 3.3V 33V
6 GND Ground
7 GND Ground
8 GND Ground
9 GND Ground
10 GND Ground
11 5V 5V VvvC
12 5V 5VVvvC
13 3.3V 33V
14 3.3V 33V
15 3.3V 3.3V
16 3.3V 33V
17 3.3V_SB Standby 3.3 V
18 GND Ground
19 GND Ground
20 GND Ground
21 GND Ground
22 5V_SB Standby 5 V
23 5V 5VVCC
24 5V 5VVvCC

Table 4-4 shows the signals assigned to the WTX-style secondary power connector (J3P1).

Intel® Pentium® Il Processor/840 Development Kit Manual
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4-4

Table 4-4. Secondary Power Connector Pinout (J3P1)

Pin Signal Name Function

1 5V Sense 5V Remote Sense
2 3.3V Sense 3.3V Remote Sense
3 RES No Connection

4 GND Ground

5 GND Ground

6 12V 12V

7 -12vV -12vV

8 12C Clock No Connection

9 Fan C No Connection
10 PS-OK Voltages within acceptable ranges
11 1394 No Connection
12 5V Rtn 5V Sense Return
13 3.3V Rin 3.3V Sense Return
14 RES No Connection
15 GND Ground

16 12V 12V

17 12V 12V

18 Sleep Sleep Control

19 12C Date No Connection
20 Fan M No Connection
21 PS-ON# Remote ON/OFF Control
22 1394 Rtn No Connection

Table 4-4 shows the signals assigned to the third WTX-style power connector (J1T4).

Table 4-5. Third Power Connector Pinout (J1T4)

Pin Signal Name Function
1 12 V_DIG D2D 12 V supply
2 12 V_DIG D2D 12 V supply
3 12 V_DIG D2D 12 V supply
4 No Connection Reserved
5 GND Ground
6 GND Ground
7 GND Ground
8 No Connection Reserved
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4.8.2 ITP Debugger Connector
Table 4-6 shows the signals assigned to the I TP debugger connector (J3K1).

Table 4-6. ITP Debugger Connector Pinout (J3K1)

Pin Signal Name Pin Signal Name
1 GND 2 RESET#
3 GND 4 DBRESET#
5 GND 6 TCLK
7 TDI_PO 8 TMS
9 TDO_P1 10 POWERON
11 TRST# 12 NC
13 NC 14 GND
15 PREQO# 16 GND
17 PRDYO# 18 GND
19 PREQ1# 20 GND
21 PRDY1# 22 GND
23 NC 24 GND
25 NC 26 GND
27 NC 28 GND
29 NC 30 CPUCLK

4.8.3 Dual Stacked USB Connector
Table 4-7 shows the signals assigned to the dual stacked USB connector (J1P1).

Table 4-7. USB Connector Pinout (J1P1)

Pin Signal Name
15 Power (fused)
2,6 USBPO# [USBP1#]
37 USBPO [USBP1]
4,8 GND
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4.8.4 PS/2-Style Mouse and Keyboard Connectors

Table 4-8 shows the signal s assigned to the keyboard and mouse connector (J1P2). The keyboard
port is on top. The mouse port is on the bottom.

Table 4-8. Keyboard and Mouse Connector Pinouts (J1P2)

Pin Signal Name

Data

No Connect
GND

+5 V (fused)
Clock

ol | W|IN| R

No Connect

4.8.5 Parallel Port Connector
Table 4-9 shows the signals assigned to the parallel port connector (J1L1).

Table 4-9. DB25 Parallel Port Connector Pinout (J1L1)

Pin Signal Name Pin Signal 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 GND
6 Data Bit 4 19 GND
7 Data Bit 5 20 GND
8 Data Bit 6 21 GND
9 Data Bit 7 22 GND

10 ACK# 23 GND
11 Busy 24 GND
12 Paper end 25 GND
13 SLCT
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4.8.6 Serial Ports
Table 4-10 shows the signals assigned to the serial port connectors (JIM1 and JIN1). When
looking at the external side of the connectors, COM1 is the connector on the left (JIM 1) and
COM2 is connector on theright (JIN1).

Table 4-10. Serial Port Connector Pinout (J1IM1 and J1N1)

Pin Signal Name

DCD
Serial In (SIN)
Serial Out (SOUT)
DTR
GND
DSR
RTS
CTS
RI

Ol oo| N[O | W|N| -

4.8.7 Audio/MIDI/Game Port Connectors

Table 4-11 shows the signals assigned to the audio mic-in connector (J1J1).

Table 4-11. Audio Mic-In Connector Pinouts (J1J1)

Pin Signal Name
Sleeve GND

Tip Mono In

Ring Mic bias voltage

Table 4-12 shows the signals assigned to the audio line-in connector (J1K 1 top).

Table 4-12. Audio Line-In Connector Pinouts (J1K1)

Pin Signal Name
Sleeve GND

Tip Audio Left In

Ring Audio Right In
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Table 4-13 shows the signal s assigned to the audio line-out connector (J1K1 bottom).

Table 4-13. Audio Line-Out Connector Pinouts (J1K1)

Pin Signal Name
Sleeve GND

Tip Audio Left Out

Ring Audio Right Out

Table 4-14 shows the signals assigned to the M1DI/game port connector (J1A1).

Table 4-14. MIDl/Game Port Connector Pinouts (J1A1)

Pin Signal Name Pin Signal Name
1 +5 V (fused) 9 +5 V (fused)
2 GP4 10 GP6
3 GPO 11 GP2
4 GND 12 MIDI-OUTR
5 GND 13 GP3
6 GP1 14 GP7
7 GP5 15 MIDI-INR
8 +5 V (fused) 16 NC

4.8.8 LAN Connector
Table 4-15 shows the signal s assigned to the Wake-On LAN (WOL) connector (J2F2).

Table 4-15. Wake-On LAN Connector Pinouts (J2F2, Not Populated)

Pin Signal Name
1 5VSB

2 Ground

3 WOL

Table 4-16 shows the signals assigned to the RJ45 connector (J1K2).
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Table 4-16. RJ45 LAN Connector Pinouts (J1K2)

s
5

Signal Name

101

102

103

104

105

106

107

(N Al ]| W| NP

108

4.8.9

Table 4-17 shows the signals assigned to the front panel 1/O connector (J12R1).

Front Panel I/0O Connectors

Table 4-17. Front Panel I/0 Connector Pinouts (J12R1)

Pin Signal Name Pin Signal Name
1 SW_ON 15 HD Active#
2 Ground 16 HD PWR
3 NC 17 Key
4 NC 18 PWR_LEDO (Yellow)
5 Key 19 Key
6 +5 V (option for WOIR) 20 PWR_LED1 (Green)
7 Key 21 Key
8 IR_RX 22 Ground
9 Ground 23 FP_RESET
10 IR_TX 24 PC_SPKR#
11 +5V 25 Key
2 2 | Onbomn o e
13 +5V 27 +5V
14 Key

Table 4-18 shows the pins in the front panel connector that control reset and ON/OFF.

Table 4-18. Reset and ON/OFF Connector Pinouts

Pin Signal Name
1 SW_ON
2 Ground
22 Ground
23 FP_RESET

Intel® Pentium® Il Processor/840 Development Kit Manual
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Table 4-19 shows the system state changes with contact closure between SW_ON and
FPPWR_ON. Momentary contact closure between FP_RESET and Ground will initiate acomplete

system reset.
Table 4-19. System State Changes Between SW-ON and FPPWR_ON
System State | Contact Closure SW_ON to Ground Result
off Any duration System Power On
On <4 seconds System sleep
On >4 seconds System Power Off
Sleep <4 seconds System Wake-up

NOTE: Power management must be enabled in the BIOS setup. Operating System
Power Management features may change the functionality listed above.

4.8.10 Processor Fans

Connections for thermal solution fans for the processors are located at 2N1 and J2R1.

Table 4-21 shows the signal s assigned for the auxiliary fan connectors.

Table 4-20. Processor Fan Connector Pinouts (J2N1, J2R1)

Pin Signal Name
1 Ground
2 +12 (FAN_CTL)
3 Tachometer (FAN_M)

NOTE: Fan_CTL gates the +12 V allowing each fan to be turned on and off by ACPI software for power
management and noise reduction purposes.

4.8.11 Chassis Fans

There are six headers provided for additional chassisfans. The fan connectors are: J11A1, J11A2,
J11B1, JIT1, JAT2, JIT3.

Table 4-21 shows the signals assigned for the chassis fan connectors.

Table 4-21. Auxiliary Fan Connector Pinouts (J11A1, J11A2, J11B1, J1T1, J1T2, J1T3)

Pin Signal Name
1 Ground
2 +12 (FAN_CTL)
3 Tachometer (FAN_M)

NOTE: Fan_CTL gates the +12 V allowing each fan to be turned on and off by ACPI software for power
management and noise reduction purposes.
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48.12 ATAPI Audio Connectors

The ATAPI connectors are used with CD-ROM Drives, have four pinsin one row, and mate with a
polarized latching-type receptacle. There are several AMP (vendor) numbers; use 103961-1 as a
reference. Table 4-22 shows the signals assigned to ATAPI connector (JIH1).

Table 4-22. ATAPI Audio Connector Pinouts (J1H1)

Pin Signal Name
1 CD-Left
2 Ground
3 Ground
4 CD-Right

Table 4-23 shows the signals assigned to ATAPI connector (J1H2). This connector is used for
auxiliary line input signals.

Table 4-23. ATAPI Audio (Auxiliary Line-In) Connector Pinouts (J1H2)

Pin Signal Name
1 LLINE_IN
2 Ground
3 Ground
4 RLINE_IN

4.8.13 IDE Connector

The I DE connectors have 40 pins; two rows with twenty pins per row. Table 4-24 showsthe signals
assigned to connectors IDE1 (J10E1) and IDE2 (J10F1).

Table 4-24. IDE Connector Pinouts for IDE1 (J10E1) and IDE2 (J10F1) (Sheet 1 of 2)

Pin Signal Name Pin Signal Name
1 Reset IDE 21 DRQ3
2 Ground 22 Ground
3 Host Data 7 23 1/0 Write#
4 Host Data 8 24 Ground
5 Host Data 6 25 1/0 Read#
6 Host Data 9 26 Ground
7 Host Data 5 27 IOCHRDY
8 Host Data 10 28 BALE
9 Host Data 4 29 DACK3#
10 Host Data 11 30 Ground
11 Host Data 3 31 IRQ14
12 Host Data 12 32 I0CS16#
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Table 4-24. IDE Connector Pinouts for IDE1 (J10E1) and IDE2 (J10F1) (Sheet 2 of 2)

Pin Signal Name Pin Signal Name
13 Host Data 2 33 Addr 1
14 Host Data 13 34 Ground
15 Host Data 1 35 Addr 0
16 Host Data 14 36 Addr 2
17 Host Data 0 37 Chip Select 0#
18 Host Data 15 38 Chip Select 1#
19 Ground 39 Activity
20 Key 40 Ground

4.8.14 Floppy Drive Connector

The floppy drive connector has 34 pins. Table 4-25 shows the signal s assigned to connector

(J10F2).
Table 4-25. Floppy Drive Connector Pinouts (J10F2)

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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4.8.15 32-Bit PCI Slot Connector

Table 4-26 shows the signals assigned to the 32-Bit PCI slot connector (J4F1, ME1, JAD2, and

HD1).

Table 4-26. 32-Bit PCI Slot Connector Pinouts
Pin Signal Name Pin Signal Name Pin Signal Name Pin Signal Name
Al VCC B1 -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 3.3V
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#
A10 VCC B10 No Connect A4l SBO# B41 33V
All No Connect B11 PRSNT2B# A42 GND B42 SERR#
Al12 GND B12 GND A43 PAR B43 3.3V
Al3 GND B13 GND Ad4 AD15 B44 CBE1#
Al4 No Connect B14 No Connect A45 3.3V B45 AD14
Al5 RST# B15 GND A46 AD13 B46 GND
Al16 VCC B16 PCLK3 A47 AD11 B47 AD12
Al7 GNT1# B17 GND A48 GND B48 AD10
A18 GND B18 REQ# A49 AD9 B49 GND
Al9 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 33V B53 AD7
A23 AD26 B23 AD27 A54 AD6 B54 3.3V
A24 GND B24 AD25 AS55 AD4 B55 AD5
A25 AD24 B25 3.3V A56 GND B56 AD3
A26 IDSEL B26 CBE3# AS57 AD2 B57 GND
A27 3.3V B27 AD23 A58 ADO B58 AD1
A28 AD22 B28 GND A59 VCC B59 VCC
A29 AD20 B29 AD21 A60 REQ64# B60 ACK64#
A30 GND B30 AD19 A61 VCC B61 VCC
A31 AD18 B31 3.3V A62 vCC B62 VCC
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4.8.16

64-Bit PCI Slot Connector

Table 4-27 shows the signal s assigned to the 64-Bit PCI slot connector (J4A1 and J4B1).

Table 4-27. 64-Bit PCI Slot Connector Pinouts (Sheet 1 of 2)

4-14

n

Pins A B Pins A B

1 TRST# -12vV 48 GND AD10
2 122V TCLK 49 AD9 M66EN
3 T™MS GND 50 GND GND
4 TDI TDO 51 GND GND
5 +5V +5V 52 CBEO# AD8
6 P64IRQO +5V 53 3.3V AD7
7 P64IRQ2 P64IRQ1 54 AD6 33V
8 +5V +5V 55 AD4 AD5
9 No Connect PRSNT1# 56 GND AD3
10 3.3V No Connect 57 AD2 GND
11 No Connect PRSNT2# 58 ADO AD10
12 KEY KEY 59 3.3V 3.3V
13 KEY KEY 60 REQ64# ACK64#
14 3.3V AUX No Connect 61 +5V +5V
15 RST# GND 62 +5V +5V
16 3.3V CLK 63 GND No Connect
17 GNT# GND 64 CBE7# GND
18 GND REQ# 65 CBES# CBEG6#
19 PME# 33V 66 33V CBE4#
20 AD30 AD31 67 PARG4 GND
21 3.3V AD29 68 AD62 AD63
22 AD28 GND 69 GND AD61
23 AD26 AD27 70 AD60 33V
24 GND AD25 71 AD58 AD59
25 AD24 33V 72 GND AD57
26 IDSEL CBE3# 73 AD56 GND
27 3.3V AD23 74 AD54 AD55
28 AD22 GND 75 3.3V AD53
29 AD20 AD21 76 AD52 GND
30 GND AD19 77 AD50 AD51
31 AD18 33V 78 GND AD49
32 AD16 AD17 79 AD48 3.3V
33 3.3V CBE2# 80 AD46 AD47
34 FRAME# GND 81 GND AD45
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Table 4-27. 64-Bit PCI Slot Connector Pinouts (Sheet 2 of 2)

Hardware Reference

Pins A B Pins A B
35 GND IRDY# 82 AD44 GND
36 TRDY# 3.3V 83 AD42 AD43
37 GND DEVSEL# 84 3.3V AD41
38 STOP# GND 85 AD40 GND
39 3.3V LOCK# 86 AD38 AD39
40 SDONE PERR# 87 GND AD37
41 SBO# 3.3V 88 AD36 3.3V
42 GND SERR# 89 AD34 AD35
43 PAR 3.3V 90 GND AD33
44 AD15 CBE1# 91 AD32 GND
45 3.3V AD14 92 No Connect No Connect
46 AD13 GND 93 GND No Connect
47 AD11 AD12 94 No Connect GND
4.9 AGP Connector
Table 4-28 shows the signals assigned to the AGP connector (J4G1).
Table 4-28. AGP Connector Pinouts (Sheet 1 of 2)
Pin A B Pin A B
1 12V OVRCNT# 34 3.3Vddq 3.3Vddq
2 TYPEDET# 5.0V 35 AD22 AD21
3 Reserved 5.0V 36 AD20 AD19
4 USB- UsSB+ 37 GND GND
5 GND GND 38 AD18 AD17
6 INTA# INTB# 39 AD16 C/BE2#
7 RST# CLK 40 3.3Vddq 3.3Vddq
8 GNT# REQ# 41 FRAME# IRDY#
9 3.3VCC 3.3VCC 42 Reserved 3.3Vaux
10 ST1 STO 43 GND GND
11 Reserved ST2 44 Reserved Reserved
12 PIPE# RBF# 45 3.3VCC 3.3VCC
13 GND GND 46 TRDY# DEVSEL#
14 Reserved Reserved a7 STOP# 3.3Vddq
NOTES:

1. Reserved pins are only for future use by the AGP interface specification.
2. IDSEL# is not a pin on the AGP connector. AGP 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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Table 4-28. AGP Connector Pinouts (Sheet 2 of 2)

n

15 SBA1 SBAO 48 PME# PERR#
16 3.3VvcCC 3.3vce 49 GND GND
17 SBA3 SBA2 50 PAR SERR#
18 Reserved SB_STB 51 AD15 C/BE1#
19 GND GND 52 3.3 Vvddqg 3.3 Vvddqg
20 SBA5 SBA4 53 AD13 AD14
21 SBA7 SBAG6 54 AD11 AD12
22 KEY KEY 55 GND GND
23 KEY KEY 56 AD9 AD10
24 KEY KEY 57 C/BEO# AD8
25 KEY KEY 58 3.3 Vvddqg 3.3 Vvddqg
26 AD30 AD31 59 Reserved AD_STBO
27 AD28 AD29 60 AD6 AD7
28 3.3VvCC 3.3vce 61 GND GND
29 AD26 AD27 62 AD4 AD5
30 AD24 AD25 63 AD2 AD3
31 GND GND 64 3.3 Vvddqg 3.3 Vvddq
32 Reserved AD_STB1 65 ADO AD1
33 C/BE3# AD23 66 Reserved Reserved
NOTES:

1. Reserved pins are only for future use by the AGP interface specification.

2. IDSEL# is not a pin on the AGP connector. AGP 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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4.10 Jumpers

Table 4-29 shows default jumper settings.

Table 4-29. Default Jumper Settings (Sheet 1 of 2)

Jumper Name Jumper Connection Function Default
P1 Present Override J10 IN CPU Present Disabled
2-pin (1x2) Header, J10 ouT Normal Operation X
PO Present Override J42 IN CPU Present Disabled
2-pin (1x2) Header, J10 ouT Normal Operation X
Single CPU ITP pass J11 1-2 UPITP
3-pin (1x3) Header 2-3 DPITP X
PSB Select J2L1, J2K1 IN, 2-3 PSB=100 MHz
2-pin (1x2) Header OUT, OUT PSB=133 MHz X
3-pin (1x3) Header OuUT, 1-2 Reserved
10Q J6R2 IN 10Q=1
2-pin (1x2) Header ouT CHIPSET X
82559 J2F1 1-2 Enable X
3-pin (1x3) Header 2-3 Disable
PSB STRAP J7F1 IN SAFE MODE (1111)
2-pin (1x2) Header ouT NORMAL MODE X
2nd WD TIMEOUT J8F1 IN NO REBOOT X
2-pin (1x2) Header ouT REBOOT
CMOS J6F1 1-2 NORMAL X
2-pin (1x2) Header 2-3 CLEAR
FHW TBL J10A1 IN UNLOCKED X
2-pin (1x2) Header ouT LOCKED
SPEAKER J11T1 1-2 AC'97
3-pin (1x3) Header 2-3 ON-BOARD/FP X
PO VRM VID JIIN1 1-2 PO_VIDO X
3-pin (1x3) Header 2-3 0
ouT 1
J11IN2 1-2 PO_VID1 X
2-3 0
ouT 1
J11P2 1-2 PO_VID2 X
2-3 0
ouT 1
J11P1 1-2 PO_VID3 X
2-3 0
ouT 1
J1IN3 1-2 PO_VID4
2-3 0 X
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Table 4-29. Default Jumper Settings (Sheet 2 of 2)

4.10.1

4.10.2

4-18

Jumper Name Jumper Connection Function Default

ouT 1

P1VRM VID J11P4 1-2 P1_VIDO X
3-pin (1x3) Header 2-3 0
ouT 1

J11P3 1-2 P1_VID1 X
2-3 0
ouT 1

J11R3 1-2 P1_VID2 X
2-3 0
ouT 1

J11R2 1-2 P1_VID3 X
2-3 0
ouT 1

J11R1 1-2 P1_VID4

2-3 0 X

ouT 1

P1/P0 Present Override (J10/J42)

The Intel Pentium 11l processor/840 evaluation board will not power on if both processors are not
installed. To override this function (for board testing), install jumpers on J10 and J42.

During a boot up sequence, the hardware checks whether the processors are present. To boot the
board without the hardware recognizing a processor, the jumper must be set to the IN position. To
override the CPU detection for PO, jumper J42 must be set to the IN position. To override P1, J10
must be set to the IN position. To boot the board without either processor being enabled, both
jumpers must be set. When operating in uni-processor mode, the jumper need not be set to ignore
the processor. The terminator in the second socket will inform the hardware that no processor is
present.

Single Processor ITP Pass (J11)

This jumper alowsthe TDO of CPU PO to connect to the TDI of P1 (DP mode, default) or to
connect directly to the I TP connector (UP mode).
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4.10.3

Caution:

4.10.4

4.10.5

4.10.6

4.10.7

4.10.8

4.10.9

Hardware Reference

Processor System Bus Select (J2L1, J2K1)

These two jumpers work together to select the processor system bus frequency. A 133 MHz
processor side bus frequency is selected by default (2L1 OUT and J2K1 OUT).

You will only need to change the default setting if you are replacing the processors provided in the
kit with processors that use a 100 MHz processor system bus. Before changing these settings, read
Appendix A, “Using Different Processorsin the Board.” Setting this jumper incorrectly could
damage the evaluation board or the processors.

PSMI PO (J3J2), PSMI P1 (J3K2) (Not used)

This jumper controls the processor SMI configuration. By default, the processors SMisare
enabled.

In Order Queue (J6R2)

If thisjumper isinstalled, the In Order Queue (10Q) is set to 1. Otherwise the IOQ is set to 8.

82559 Ethernet Controller Enable (J2F1)

This jumper is used to enable/disable the 82559ER LAN Controller. By default, thisjumper is set
to 1-2 to enable the 82559ER.

Reserved Jumper (J7F1)

Reserved. Do not change the default setting.

Second WD Timeout (J8F1)

If enabled, the ICH resets the CPU after the TCO times out, if an instruction is not fetched after
reset.

CMOS (J6F1)

This jumper controls the power to the battery backed-up CMOS RAM. This RAM stores system
information required by the BIOS during startup. For normal operation, short pins1and 2. To clear
the CMOS RAM, perform the following steps:

1. Remove power from the board by pushing the power switch (S11R1).
Move J6F1 to the 2-3 position.

Disconnect the power supply (J3M1, J3P1, J1T4).

Move J6F1 back to the 1-2 position.

Reconnect the power supply (J3M1, J3P1, JIT4).

Boot the system and enter the BIOS setup screen to reconfigure the system.

o o A~ w D
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4.10.10

4.10.11

4.10.12

Warning:

4.10.13

Warning:

4.10.14

4-20

FWH TBL (J10A1)

This jumper provides write protection for the top block of memory in the FWH.

Speaker (J11T1)

The speaker jumper allows the system speaker output (PC Beep) to be routed to the on-board
transducer or to the AC’' 97 Codec.

PO Voltage Regulator Module Voltage ID
(J1IN3, J11N2, J11N1, J11P2, J11P1)

The PO VID jumpersallow the CPU’s core voltage to be altered. Do not modify this jumper setting;
the processor core voltage is selected by the processor.

Incorrectly setting the VID jumpers can result in permanent damage to the processor.

P1 Voltage Regulator Module Voltage ID
(J11P4, J11P3, J11R3, J11R2, J11R1)

TheP1 VID jumpersallow the CPU’s core voltage to be altered. Do not modify thisjumper setting;
the processor core voltage is selected by the processor.

Incorrectly setting the VID jumpers can result in permanent damage to the processor.

Push Button Switches

There are two push button switches on the evaluation board, labeled S11P1 and S11R1.
¢ S11P1 isthereset switch.
¢ S11R1 isthe power switch.

Depending on the BIOS configuration the power switch may need to be held down for

approximately five seconds before the board powers down. When powered down, the board will
still have Standby power supplied by the WTX power supply.
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Quick Reference 5

5.1

5.2

5.3

The evaluation board is licensed with a single copy of Embedded B1OS and Embedded DOS
software from General Software, Inc.! This software is 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/.

Overview

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 5-13 lists the POST codes and their meanings.

During early POST, no video is available to display error messages should a critical error be
encountered; therefore, POST uses beeps on the speaker to indicate the failure of acritical system
component during this time. Consult “Embedded BIOS Beep Codes’ on page 5-16 for alist of
Beep codes used by the system’s BIOS.

The BIOS User Interface

The system BIOS can use the standard keyboard and video device, or use console redirection to
demonstrate headless operation. For headless operation, remove the standard keyboard and screen
devices and the system will boot unattended. If an RS232 cable is attached to COM 1, a PC/AT-
style character-based POST is available from HyperTerminal, PROCOMM, or any other terminal
emulator software that supports VT100 emulation.

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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When a keyboard and video device are attached, system can display either atraditional character-
based PC BIOS display with memory count-up, or it can display a graphical POST with splash
screen and progressicons. Both POST displays accept a<DEL > key pressto enter the setup screen,
and both display boot-time progress activity displays. The graphical display showsthe status of file
system devices and even OEM -defined devices (when the OEM adapts the BIOS to a particular
OEM platform), but omits character-based PCI resource display. Thetext-based POST displaysthe
memory count-up and the PCI resource assignment table.

Figure 5-1 shows the format of the text-based POST display. The display is very similar if console
redirection through a COM port is used instead.

Figure 5-1. BIOS POST Pre-Boot Environment

General Software Pentium 111 Embedded BIOS <tm> Uersion 4.3
Copyright <C» 2880 General Software. Inc.

Intel<R> Pentium{R> III Processor ~ 848 Development Kit.
Demonstration Copy.

BEAA6E48K Low Memory Passed
AAAASEZ4K Ext Memory Passzed
Hit <Del* if you want to run SETUP.

For more information: (888> 858-5755%, saleslgensw.com, wuw_gensw.com.
(C> 2808 General Software. Inc.
Pentium II1-4.3-6E6T?-EA4E

Figure 5-2 showsthe graphical version of POST. The BIOS decompresses the main image, and can
display multiple overlaid graphics at various points in POST. The OEM can define the entire
sequence and control the timing of the system for an embedded application, and can arrange to
have different graphics displayed on each successive boot of the system. This featureisidea for
embedded systems that must show evidence of operation during startup, while the application loads
underneath the splash screen. Once the application begins writing to the screen, the splash screen
relinquishes control, providing a seamless graphical progression for the end user.
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Figure 5-2. Graphical POST

7,

GENERAL

SOFTWARE

Discover the possibilities with Embedded BIOS™
www.gensw.com e sales@gensw.com e 425-454-5755

{ Press [Del] to enter setup. ‘

When the system is powered on for the first time, you’ll need to configure the system through the
Setup Screen System (described later) before peripherals, such as disk 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, this information will be lost and the board will need to be
reconfigured.

The Basic Setup Screen provides an option to disable the graphical POST and switch to the legacy
text-based version. This feature may not permanently disable the graphical POST if the BIOS
adaptation calls for reverting to the graphical form after so many boots. If you find that the
graphical POST comes back after several boots, it is because this option is enabled for this
platform. The OEM can use the Embedded BIOS Adaptation Kit to control whether Setup can be
used to dictate the policy, and whether it is permanent or temporary.
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5.4

Setup Screen System

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

Figure 5-3. Embedded BIOS Setup Screen Menu

5.4.1

5-4

Basic CMOS Configuration
Power Management Timeouts
Standard Diagnostic Routines
Start System BIOS Debugger
Start R5232 Manufacturing Link
Rezet CMOS to last known values
Reset CMOS to factory defaults
Wite to CMOS and Exit

Exit without changing CMOS

{Ezc» to continue <(no savel
WU . GENSW . COM

Once in the Setup Screen System (Figure 5-3), the user can navigate with the UP and DOWN
arrow keys from the main console, or use the Ctrl+E and Ctrl+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 asthose 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 5-4). In order to use disk drives with your system, you must select
appropriate assignments of drive typesin 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. Finally, 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 5-4. Embedded BIOS Basic Setup Screen

5.4.2

Caution:

5.4.2.1

System B
28008 Genera

DRIVE
Drive
Drive

SSIGNMENT ORDER: Date: Jan @1, 2800 Typematic Delay = 258 ms

A

A: Floppy @ Time:=: AA - 42 : 34 Typematic Rate = 38 cps

B: <{Mone> NumLock: Seek at Boot : Floppy
Drive C: Ide B-Pri Master Show "Hit Del" : Enabled
Drive D: CD Hd/Pri Slave B Config Box = Enahbhled
Drive E: (MNone?) B ok H F1 Error Wait : Enabled
Drive F: (MNone?) 8 p i B Parity Checking = <(Unused>
Drive G: (Mone?) 8 Memory Test Tick = Enahled
Drive H: (MNone?) H Test Abhove 1 MBE : Enabled
Drive I: (MNone?) = (Mone> Debug Breakpoints: Disahled
Drive J: (MNone?) = (Mone> Splash Screen = Enabhled
DIrdive K: (Monel
Boot Method: Windows CE DRIUVE GEOMETRY: Sect Hds
AUTOCONFIG, LBA
AUTOCONFIG, LBA
AUTOCONFIG, LBA
AUTOCONFIG, LBA

FLOFPY DRIVE TYPES:
Floppy #: 1.44 MB, 3.5"
Floppy 1: 1.44 MB, 3.5"

1/4/¢/2/{CR>7<{Tabh*» to select or <{Pglp>/{PgDn>/+/— to modify
{Ezc» to return to main menu

Configuring Drive Assignments

Embedded BI1OS allows the user to map a different file system to each drive letter. The BIOS
allows file systems for each floppy (Floppy0O and Floppy1), each IDE drive (1de0, Idel, Ide2, and
Ide3), and memory disks when configured (FlashO, ROMO, RAMO, etc.) Figure 5-4 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, FloppyO 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 drive file 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
Floppyl refers to the second drive (drive B:).
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5.4.3 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
lde3 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

5-6

This type 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.

This type instructs the BIOS to query the drive’s geometry from the controller
on each POST. No translation on the drive'sgeometry is performed, so thistype
islimited to drives of 512 Mbytes or less. Commonly, this is used with
embedded ATA PC Cards.

This type instructs the BIOS to query the drive’s geometry from the controller
on each POST, but then transl ate the geometry according to the industry-
standard L BA convention. Thissupportsup to 16-Gbytedrives. Usethis method
for all new drives.

This type instructs the BIOS to query the drive’s geometry from the controller
on each POST, but then trandlate 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.
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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” is set to “ BootRecord”
or “Unused”, then the standard boot record will be invoked, causing DOS,
Windows95/98, Windows NT, or other industry-standard operating systemsto
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.

MFGM ODE 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. Thisfeatureis not
applicable unless properly configured by the OEM in the BIOS adaptation.

DOSin ROM Execute a ROM-resident copy of DOS, if available. This feature is not
applicableunlessan XIP copy of DOS, such as Embedded 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 5-5). 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 5-5. Embedded BIOS Custom Setup Screen

System BIOS Setup — Custom Configuration
{C» 1999 General Software. Inc. All rights reserved

L2 Cache Enahbled Redirect Debugger 1.0
Parallel Port Enabled Parallel Port Address
Parallel Port IRQ ? Parallel FPort Mode
UART 1 Enabled UART 2

UART 1 Address 3F8h UART 2 Addrezss

UART 1 IRQ 4 UART 2 IRQ

378h
Printer
Enahbled
2F8h

3

t/bres2{CR>#<{Tab? to select or <PgUp>-{PgDn>/+/— to modify
{Esc> to return to main menu

5.7 Shadow Configuration Setup Screen

The system’s Shadow Configuration Setup Screen (Figure 5-6) 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 EO00-FOQ00 should be shadowed to maximize system
ROM BIOS performance.

Figure 5-6. Embedded BIOS Shadow Setup Screen

System BIOS Setup Shadow Cache Conf
C(C>» 1999 General Software. Inc. All right

Shadowing Shadow
Shadow 16KB Enabled Shadow
Shadow Dizahled Shadow
Shadow Disahled Shadow
Shadow Disahled Shadow
Shadow Enabled Shadow
Shadow Enabled Shadow

Enahled
Disahled
Dizahled
Disahled
Enabled
Enabled
Enabled

trl/er4+{CR>#<Tah> to select <Pgllp><PgDn-+-— to modify
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5.8 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 5-7). To use the system, selectively enable or disable features to be tested, and then
enablethe “ 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.

Caution: Thedisk I/O 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.

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

Figure 5-7. Standard Diaghostic Routines Setup Screen

Syztem Bios Setup — Standard Diagnostics
(C> 2888 General Software. Inc. All rights reserved

*Disabled Uideo Services
Dizabled Equipment Services
Dizabled Low Memory Size
No Hdur Block Disk Services

CPU Core

Floating Point Core
Protected Mode

Low Memory (<{1HE)>
Extended Memory ¢(>1ME>
DHA Controller<s>

CPU Int Controller(s)

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
No Hdur

Disabled
Disabled

No Hdur Serial Services
Dizabled Syztem Services
Ho Hdur Keyhoard Services

Disabled Time-Date Services
Disabled User Timer Tick
Dizabled Floppy Disk [0

No Hdur IDE Disk I~-0

CHOS RAM & Batterwy Dizabled ROM Disk [0 Mo Hdur
PFCAAT Kevhoard Dizabled RAH Disk [0 Mo Hdur
Flash Read-Urite-Update Dizabled RFD Disk [0 Mo Hdur

Continuwous Testing : Disabled Tests Begin on ESC? : Disabled

trbre2{CR>»»<Tab> to zelect or <Pglp> <{PgDn>/+-— to modify
{Esc?> to return to main menu

Keyhoard Controller
Uideo Controller~RAM
A28 Gate

CPU Timer Controller

Real-Time Clock : Disabled Parallel Services

5.9 Start System BIOS Debugger Setup Screen

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

EB43DBG:

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

EB43DBG: G <ENTER>
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5.10

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
console of the system (Figure 5-8). The host can resume operation of the system and give control
back to the system Setup Screen system with special control software.

Figure 5-8. Start RS232 Manufacturing Link Setup Screen

5.11

5.11.1

5-10

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 ahost computer such as alaptop or desktop PC. Running specia 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 a standard 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 example session with HY PERTERMINAL, see the debugger section’s
screen display (Figure 5-10).

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 switchesits keyboard and screen functions to serial 1/0 over COM1 on the
board. The hardware connection to the host computer requires a null modem cable.
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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 5-9),
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 5-9. CE-Ready Boot Feature

5.11.3
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Suystem BIOS Configuration. <C)> 1997 General Software. Inc.

System CPU
Coprocessor
Floppy B Type
Floppy 1 Type
Ide 8@ Type
Ide 1 Type
Embedded BIOS

: Pentium

: Enabled

: 1.44 MB., 3.5"
: Mot installed
3

i ]
: B2s1799

Low Memory
Extended Memory
Serial Ports 1-2
Serial Ports 3-4
Parallel Ports

ROM Shadowing
Manufacturing Mode

: 638KB
: 31MB
: B3F8 M2FE
: @378

: Enahled
: 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 a DOS SY MDEB-style
command line interface, and can be used on the main consol€e’s keyboard and screen, or over a
redirected connection to aterminal program (see “ Console Redirection” on page 5-10).
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To activate the debugger at any time from the main console, press the | eft shift and the control keys
together. A display similar to the onein the HY PERTERMINAL session below (Figure 5-10) will
appear, containing the title, “Embedded BIOS Debugger Breakpoint Trap” and a snapshot of the
processor general registers.

Figure 5-10. Integrated BIOS Debugger Running Over a Remote Terminal

5-12

#g directcom2 - HyperT erminal
File Edit “iew Call Transfer Help
E] o P
[jlﬁil €3|2§| =) £ E!l
E
e +
| Swstem BINS Configuration, (C) 1993 General Scftware, Inc. |
b o e +
| Zystem CPU : Pentium | Low Memory : G32EER |
| Coprocessor : Enabled | Extended Memory - 21ME |
| Floppy O Type : 1l.44 ME, 3.8" | Serial Ports 1-Z : O03F8 0ZF8 |
| Floppy 1 Type : Mot installed | Serial Ports 3-4 H
| Ide O Type ] | Parallel Forts 0378
| Ide 1 Type =0 | ROM Shadowing : Enabled |
| Embedded EICS Date : DESlesa3 | Marmifacturing Mode : Diszabled |
b e +
Btarting ME-DOS. .
Aihrecho ME-DOS &.2ZZ BEoot and Ucils Disk
ME-DOS &.ZZ Boot and Teils Disk
Arhrproupt $v Spig
M2-D0S Version &.2Z2 A=
M2-D0S Version &.2Z2 A=
M2-D0S Version &.2Z2 A=
Embedded BEIOS Debugger Ereakpoint Trap
EAX¥ = 0Q0000DEA CES:EIP = QDC3:000001%0 EFL = 0000004 pl ER .. na .. FE .. nc
EBX¥ = T7EEEQ3I7C  SE8:ESP = ODEA:Q00004C&  EBP = 00000038 .. nt IOPLO nw up di ..
ECK = gCeL0001 DE:ESI = 0070:000000EE F& = 3CF4 oo .. id vp wi al v rf
ED¥ = 49554153 ES:EDI = ODEA:O000003BC GE = 0000
OnCa: 00000130 Mot by, =p
EE4:ZDEG: _
-
|Connected 1:13:13 |&NS] |9600 3-N-1 [SCROLL  [CAPS  [MUM  [Capture  [Print echa y

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 5-4), 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 thisis not 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.

5.12

Embedded BIOS POST Codes

Embedded BIOS writes progress codes, also known as POST codes, to /O 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.

Mnhenoni ¢ Code
POST_STATUS_START
POST_STATUS_CPUTEST
POST_STATUS_DELAY
POST_STATUS_DELAYDONE
POST_STATUS_KBDBATRDY
POST_STATUS_DI SABSHADOW
POST_STATUS_CALCCKSUM
POST_STATUS_CKSUMGOOD
POST_STATUS_BATVRFY
POST_STATUS_KBDCMD
POST_STATUS_KBDDATA
POST_STATUS_BLKUNBLK
POST_STATUS_KBDNOP
POST_STATUS_SHUTTEST
POST_STATUS_CMOSDI AG
POST_STATUS_CMOSI NI T
POST_STATUS_CMOSSTATUS
POST_STATUS_DI SABDVAI NT
POST_STATUS_DI SABPORTB
POST_STATUS_BOARD
POST_STATUS_TESTTI MER
POST_STATUS_TESTTI MER2
POST_STATUS_TESTTI MER1
POST_STATUS_TESTTI MERO
POST_STATUS_MEMREFRESH
POST_STATUS_TESTREFRESH
POST_STATUS_TEST15US
POST_STATUS_TEST64KB
POST_STATUS_TESTDATA
POST_STATUS_TESTADDR
POST_STATUS_TESTPARI TY
POST_STATUS_TESTMEMRDWR
POST_STATUS_SYSINI'T
POST_STATUS_| NI TVECTORS
POST_STATUS_8042TURBO
POST_STATUS_POSTTURBO
POST_STATUS_POSTVECTORS
POST_STATUS_ MONOMODE
POST_STATUS_COL ORMODE
POST_STATUS_TOGGLEPARI TY
POST_STATUS_| NI TBEFOREVI DEO
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Code System Progress Report

00h
01h
02h
03h
04h
05h
06h
07h
08h
09h
Oah
Obh
Och
0dh
Oeh
ofh
10h
11h
12h
13h
14h
15h
16h
17h
18h
19h
lah
1bh
1ch
20h
21h
22h
23h
24h
25h
26h
27h
28h
29h
2ah
2bh

Start POST (BIOS is executing).
Start CPU register test.
Start power-on del ay.
Power - on del ay fi ni shed.
Keyboard BAT fi ni shed.

Di sabl e shadowi ng & cache.
Conmpute ROM CRC, wait for
CRC okay, KBC ready.
Verifying BAT conmand to KB.

Start KBC conmmand.

Start KBC dat a.

Start pin 23,24 bl ocki ng & unbl ocki ng.
Start KBC NOP command.

Test CMOS RAM shut down regi ster.

Check CMOS checksum
Initialize CMOS contents.
Initialize CMOS status for
Di sabl e DMA, PICs.

Di sabl e Port B, video display.

KBC.

date/tine.

Initialize board, start nenory bank detection.
Start timer tests.

Test 8254 T2, for speaker, port B.

Test 8254 T1, for refresh.

Test 8254 TO, for 18.2Hz.

Start nenory refresh.

Test menory refresh.

Test 15usec refresh OV OFF ti ne.
Test base 64KB nenory.

Test data lines.

Test address lines.

Test parity (toggling).

Test Base 64KB nenory.

Prepare systemfor IVT initialization.
Initialize vector table.

Read 8042 for turbo switch setting.
Initialize turbo data.

Modi fication of |VT.

Vi deo in nonochrome node verified.
Video in color node verified.

Toggl e parity before video ROMtest.
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 SPNVEM
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
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Passing control to video ROM
Control returned from video 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 Bl OS data area.

Set cursor for power-on nsg.

Di spl ay power-on message.

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 menmory wrap test.
Test for wap, find total nenory size.
Wite extended nenpry test patterns.
Wite conventional nmenory test patterns.
Find | ow menory size from patterns.
Fi nd high menory size from patterns.
Verify ROM BI OS data area again.
Check for <DEL> pressed.

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

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

Shut down successful .

Di sabl e A20 Ii ne.

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

Test DMVA page register file.

Verify fromdisplay nenory.

Test DMAO base register.

Test DMAL base register.

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

Initialize PICs.

Start keyboard test.

| ssue KB reset command.

Check for stuck keys.

Initialize circular buffer.

Check for |ocked keys.

Check for nenory size m snatch.
Check for password or bypass setup.



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_| 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
Oazh
Oa3h
Oa4h
Oa5h
Oa6h
O0a7h
0a8h
0ad9h
ObOh
00h
Oblh
Ob2h
0b3h

BIOS Quick Reference

Password accept ed

Entering setup system

Setup system exited.

Di spl ay power-on screen nessage

Di splay "Wait..." 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 di sks.

Configure |DE drives.

Checking ROM Bl OS data area

Checking ROM Bl OS data area

Set base & extended nenory sizes.

Adj ust | ow nenory size for EBDA
Initialize before calling C8300h ROM
Call ROM BI OS extension at C800h.
ROM C800h ext ensi on returned
Configure tiner/printer data
Configure serial port base addresses
Prepare to initialize coprocessor.
Initialize nuneric coprocessor.
Nurmeri c coprocessor initialized.
Check KB settings.

| ssue keyboard | D command.

KB ID flag reset.

Test cache nenory.

Di spl ay soft errors

Set keyboard typenmtic rate.
Program menory wait states.

Cl ear screen

Enabl e parity and NM s.
Initialize before calling ROM at
Cal | ROM BI OS extension at E000h
ROM ext ensi on returned

Di spl ay system configuration box.
Call INT 19h bootstrap | oader.
Test |low nenory exhaustively.
Test extended nenory exhaustively.
Enunerate PCl busses.

EO00Oh.
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INial.

Embedded BIOS Beep Codes

Embedded BIOS tests much of the system hardware early in POST before messages can be
displayed on the screen. When system failures are encountered at these early stages, POST uses
beep codes (a sequence of tones on the speaker) to identify the source of the error.

Thefollowing is a comprehensive list of POST beep codes for the system BIOS. BIOS extensions,
such as VGA ROMs and SCSI adapter ROMs, may use their own beep codes, including short/long
sequences, or possibly beep codes that sound like the ones below. When diagnosing a system
failure, remove these adaptersif possible before making afinal determination of the actual POST

test that failed.

Mhenoni ¢ Code
POST_BEEP_REFRESH
POST_BEEP_PARI TY
POST_BEEP_BASE64KB
POST_BEEP_TI MER
POST_BEEP_CPU
POST_BEEP_GATEA20
POST_BEEP_DMA
POST_BEEP_VI DEO
POST_BEEP_KEYBOARD
POST_BEEP_SHUTDOWN
POST_BEEP_CACHE
POST_BEEP_BOARD
POST_BEEP_LOWEM
POST_BEEP_EXTMEM
POST_BEEP_CMOS
POST_BEEP_ADDRESS_LI NE
POST_BEEP_DATA LI NE
POST_BEEP_| NTERRUPT
POST_BEEP_PASSWORD

Beep Count Description of Problem

1 Menory refresh is not working.

2 Parity error found in 1st 64KB of menory.
3 Menory test of 1st 64KB fail ed.

4 Tl timer test failed.

5 CPU test failed.

6 Gate A20 test failed.

7 DMA page/ base register test fail ed.

8 Video controller test failed.

9 Keyboard test failed.

10 CMOS shut down register test failed.

11 Ext ernal cache test failed.

12 General board initialization fail ed.

13 Exhaustive | ow menory test failed.

14 Exhaustive extended nenory test failed.
15 CMOS restart byte test failed.

16 Address line test failed.

17 Data line test failed.

18 Interrupt controller test failed.

1 I ncorrect password used to access SETUP.
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intgl.
Using Different Processors
In the Board A

The Intel Pentium® 111 Processor/840 Development Kit board supports processor side bus (PSB)
frequencies of 100 MHz and 133 MHz (with processor speeds up to 866 MHz). By default, the
board's PSB operates at 133 MHz. Follow these steps to configure the board to support a100 MHz
PSB:

1. Completely remove power from the board.

2. Obtain 100 MHz PSB processor s. The processors included with the kit operate at 133 MHz.
You must obtain processors that operate at 100 MHz.

3. Removethe 133 MHz PSB processors. To do this, remove the fans from each processor. Lift
the bar on the side of the PGA 370 sockets to release the processors. Carefully lift the
processors out of their sockets.

4. Install the 100 MHz PSB processor s on the motherboar d. Insert the 100 MHz PSB
processors into the sockets. Be sure to align the pins correctly. Secure the bar on the side of the
socket and replace the fans.

5. Reconfigurejumpers. Place ajumper across pins 1 and 2 on jumper J2L 1. Place another
jumper across pins 2 and 3 on jumper J2K 1. See Figure 2-1 on page 2-8 for jJumper locations.
This configures the board to run at 100 MHz.

6. Power up the system. The system will now operate with a PSB frequency of 100 MHz.

To order processors with a 100 MHz PSB fregquency, contact your local Intel field representative.
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intgl.
Termination Chip for Uniprocessor
Systems B

If the system is designed as a dual-processor system, but only one processor is implemented (for
testing purposes or for applications that require only one processor), a termination chip is required
in the unpopulated socket. The following are third-party suppliers of termination chip solutions:

FCI Electronics

Contact: Scott Beardsley
(510) 651-2700 x479
beardssbh@bergel ect.com

Methode

Contact: Jackie Muller
(708) 867-9600
jmuller@methode.com
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intel.

PLD Code Listing C

Lokkkkkkkhkhkhhkhkhhkhhhkhhkhhkhhhkhhkhhkhhkhhkkhkhkhkkkkkk k&

-- Altera design file
R R R R EEEEEEEEEEEEEEEEEESE]

TITLE "port80";
SUBDESI GN port 80

(
LFRAME_N, PClI _RST_N, HEX_CLK : input;
AGP_CLK,SERR_N : input;
LAD] 3. . 0] :obidir;
LO QUT[ 6..0] : output;
H _QUT[ 6..0] ;. output;
LSERR N © o bidir;
LED_RESET ©out put;

)

variabl e

LED SEL[1..0] : wre;
PRE LED[1..0] : wire;
pre_LSERR N : wire;
PRE_LO QUT[6..0] : wire;
PRE_H _QUT[6..0] : wire;

dlad : dff;
control : dff;
dout : dff;

data_low 3..0]: dff;
data_high[3..0] : dff;
hex : machine with states
(ny_reset, | DLE, ADDR3, ADDR2, ADDR1, ADDRO, DI N_LOW DI N_HI GH,
TARI N1, TARI N2, TAROUT1, TAROUT2, SYNC_RDY
)
ss: MACHI NE W TH STATES ( s1,s2,s3,s4);

begi n
ss.clk = AGP_cl k;
CASE ss IS
WHEN s1 =>
if SERR_N == GN\D

THEN ss = s2;
el se ss = sl;
end if;
pre_LSERR N = VCC;
WHEN s2 =>
Ss = s3;
pre_LSERR_N
WHEN s3 =>
SS = s4;
pre_LSERR N = GN\D;
WHEN s4 =>
Sss = s1;
pre_LSERR N

GND;

Q
IS
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PLD Code Listing In

WHEN ot hers =>

ss = sl;
pre_LSERR N = GN\D;
end case;

LSERR_N = OPNDRN(pre_LSERR N);

LO_OUT[ 6] =OPNDRN( PRE_LO_OUT[ 6] ) ;
LO_OUT[ 5] =OPNDRN( PRE_LO_QUT[ 5] ) ;
LO_OUT[ 4] =OPNDRN( PRE_LO_QUT[ 4] ) ;
LO_OUT[ 3] =CPNDRN( PRE_LO_OUT[ 3] ) ;
LO_OUT[ 2] =OPNDRN( PRE_LO_OUT[ 2] ) ;
LO_OUT[ 1] =CPNDRN( PRE_LO_QUT[ 1] ) ;
LO_OUT[ 0] =CPNDRN( PRE_LO_QUT[ 0] ) ;

HI _OUT[ 6] =OPNDRN( PRE_HI _OUT[ 6] ) ;
HI _OUT[ 5] =OPNDRN( PRE_HI _OUT[ 5] ) ;
HI _OUT[ 4] =OPNDRN( PRE_HI_OUT[ 4] ) ;
HI _OUT[ 3] =OPNDRN( PRE_HI _OUT[ 3] ) ;
HI _OUT[ 2] =OPNDRN( PRE_HI_OUT[ 2] ) ;
HI_OUT[ 1] =OPNDRN( PRE_HI_OUT[ 1] ) ;
HI_OUT[ 0] =OPNDRN( PRE_HI_OUT[ 0] ) ;

R E SR SR R S Sk SR SR R S S S R

-- ADDED TO CONTROL FLASHI NG ACPI LEDS
-- BW 11/18/98
-- Renpbved 6/23 for Tioga BO

#LED_SEL[ 1] =SLP_S3;
#LED_SEL[ 0] =SLP_S5_N;
#LED_S3=PRE_LED[ 1] ;
#LED_S5=PRE_LED[ 0] ;

#CASE LED SEL[1..0] IS

# WHEN B" 00" => PRE_LED[1..0] = B"11";
# WHEN B"01" => PRE_LED[1..0] '
# WHEN B"10" => PRE_LED[1..0]
# WHEN B"11" => PRE_LED[1..0] = B'01";
#END CASE;

Lokkkkkkkkkhkhkhkhkhhkhhhkhkhkhhkhkhkhkhkkhkhk*

nm n
@ Q
R
QR

EE SRR SR R R S R SR SR R S S S R

-- ADDED TO CONTROL PCl _Reset to LEDs

-- BWF 01/13/99

-- Made chnges to acf file for correct pin out
LED_RESET=not PCl _RST_N;

_kkkkkhkhkhkkhkhhkhhkhhkhkhkhkhhhkhkhkhkhkhkhkkk

CASE data_low3..0] IS

WHEN H'0" => PRE_LO OUT[6..0] = B'0111111";
WHEN H'1" => PRE_LO OUT[6..0] = B'0000110";
WHEN H'2" => PRE_LO OUT[6..0] = B"1011011";
WHEN H'3" => PRE_LO OUT[6..0] = B"1001111";
WHEN H'4" => PRE_LO OUT[6..0] = B"'1100110";
WHEN H'5" => PRE_LO OUT[6..0] = B"'1101101";
WHEN H'6" => PRE_LO OUT[6..0] = B"'1111101";
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WHEN H'7" => PRE_LO _QUT[ 6.
WHEN H'8" => PRE_LO QUT[ 6.
WHEN H'9" => PRE_LO_QUT][ 6.
WHEN H'a" => PRE_LO_QUT[ 6.
WHEN H'b" => PRE_LO QUT[ 6. .
WHEN H'c" => PRE_LO _QUT[ 6.
WHEN H'd" => PRE_LO_QUT[ 6.
WHEN H'e" => PRE_LO_QUT[ 6.
WHEN H'f" => PRE_LO _QUT[ 6.

end case;

CASE data_high[3..0] IS
WHEN H'0" => PRE_HI _QUT[ 6.
WHEN H'1" => PRE_HI _QUT[ 6.
WHEN H'2" => PRE_HI _QUT[ 6.
WHEN H'3" => PRE_HI _QUT[ 6.
WHEN H'4" => PRE_HI _QUT[ 6. .
WHEN H'5" => PRE_HI _QUT[ 6.
WHEN H'6" => PRE_HI _QUT[ 6.
WHEN H'7" => PRE_HI _QUT[ 6.
WHEN H'8" => PRE_HI _QUT[ 6.
WHEN H'9" => PRE_HI _QUT[ 6.
WHEN H'a" => PRE_HI _QUT[ 6.
WHEN H'b" => PRE_HI _QUT[ 6.
WHEN H'c" => PRE_HI _QUT[ 6. .
WHEN H'd" => PRE_HI _QUT[ 6.
WHEN H'e" => PRE_HI _QUT[ 6.
WHEN H'f" => PRE_HI _QUT[ 6.

end case;

% 0/a

5/f | | 1/b Center is 6/g

4/e | | 2/c

3/d

%

LAD[ 0] = TRI(DQUT, control);

LAD[ 1] = TRI(DOUT, control);

LAD[ 2] = TRI(DQOUT, control);

LAD[ 3] = TRI(DQUT, control);

control.clk = hex_clk;

dout . cl k

data_low 3..0].clk = hex_clk;
data_hi gh[3..0].clk = hex_clk;

%
BLNK
LE_POS =
%

dl ad. cl k

= hex_cl k;

LE_POS;
GN\D;

= hex_cl k;

dlad = | ad[ 0]
# | ad[ 1]
# | ad[ 2]
# | ad[ 3]
# | franme_n;

hex. cl k

= hex_cl k;

. 0]
. 0]
. 0]
. 0]

. 0]
. 0]
. 0]
. 0]

. 0]
. 0]
. 0]
. 0]

. 0]
. 0]
. 0]
. 0]
. 0]
. 0]
. 0]

. 0]
. 0]
. 0]

o velvelve vV RN v VAR VIR v oIl o)

TR ERERREIEIEREYRRREREA

" 0000111";
"1111111";
"1101111";
'1110111";
'1011110";
'0l111001";
"1111100";
"1111001";
" 1110001";

" 0111111";
" 0000110";
"1011011";
'1001111";
'1100110";
'1101101";
'1111101";
'0000111";
"1111111",
'1101111",
'1110111";
‘1111111",
'0l111001";
" 0111111";
"1111001";
"1110001";
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PLD Code Listing In o
hex.reset = ! PCl _RST_N;
case hex IS
when ny_reset =>
if ( (LFRAME_N == vcc) ) THEN
hex = ny_reset; -- No cycle
el se hex = I DLE; -- Cycle is going to start
end if;
control = gnd;
DOUT = DQOUT;
data_low 3..0] = data_low{3..0];
data_hi gh[3..0] = data_high[3..0];
when | DLE =>
if (PCl_RST_N == gnd) THEN
hex = ny_reset; -- ny_reset. Go back to ny_reset state
elsif (LFRAME_N == gnd) THEN
hex = IDLE; -- wait for start of a cycle.
elsif ( (LFRAME_N == vcc) and ( DLAD == gnd) ) THnEN
if ( (LAD[3 .. 1] == H'1") )THEN
hex = ADDR3; -- start of a cycle and cycleis i/o wite cycle.
el se hex = ny_reset; -- i/o read cycle OR start of a cycle but cycle
is not i/o cycle.
end if;
el se hex = ny_reset; -- LFRAME_N went high but not 'start’.MAy be ’'reserved , ’
bus naster grant’ etc.
end if;
control = gnd;
DOUT = DOUT;

data_low 3..0] = data_lowf3..0];
data_hi gh[3..0] = data_high[3..0];

when ADDR3 =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = ADDR2; -- go to next phase of address |atching
end if;

control = gnd;

DOUT = DOUT;

data_low 3..0] = data_low{3..0];
data_hi gh[3..0] = data_high[3..0];

when ADDR2 =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = ADDRL; -- go to next phase of address |atching
end if;

control = gnd;

DOUT = DOUT; -- dummy

data_low 3..0] = data_low{3..0];
data_hi gh[3..0] = data_high[3..0];

when ADDR1 =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;
elsif (LAD[3 .. 0] == H'8") THEN
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In o PLD Code Listing
hex = ADDRO; -- wite cycle at XX2Xh. Go to latch data phase
el se hex = ny_reset;
end if;
control = gnd;
DOUT = DOUT; -- dummy

data_low3..0] = data_lowf3..0];
data_hi gh[3..0] = data_high[3..0];

when ADDRO =>
if (LFRAME_N == gnd) THEN

hex = ny_reset;
elsif (LAD[3 .. 0] == H'0") THEN
hex = DI N_LOW -- wite cycle at XX2Eh. Go to latch data phase
el se hex = ny_reset;
end if;
control = gnd;
DOUT = DOUT; -- dummy

data_low 3..0] = data_low[3..0];
data_hi gh[3..0] = data_high[3..0];
when DI N_LOW =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = DIN_H GH, -- next phase of latching data
end if;
control = gnd;
DOUT = DOUT; -- dummy

data_low 3..0] = LAD[3..0];
data_hi gh[3..0] = data_high[3..0];

when DI N_H CH =>

if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = TARI Ni;

end if;

data_low 3..0] = data_low{3..0];

data_high[3..0] = LAD[3..0];
control = gnd;
DOUT = DOUT; -- dummy

when TARI N1 =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = TARI N2; -- second turnaround phase
end if;
data_hi gh[3..0] = data_high[3..0];
data_low 3..0] = data_low[3..0];
control = gnd;
DOUT = DOUT; -- dummy

when TARI N2 =>
if (LFRAME_N == gnd) THEN
hex = ny_reset;

el se hex = SYNC_RDY; -- No wait

required in wite cycle
end if;
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PLD Code Listing

control = vcc;

DOUT = gnd; --
data_l ow 3..0]
dat a_hi gh[ 3..0]

when SYNC RDY =>

if (LFRAME_N ==
hex = ny_rese

dumy
= data_low 3..0];
= data_high[3..0];

gnd) THEN
t;

el se hex = TAROQUTL;

end if;

control = vcc;

DOUT = vcc;
data_l oW 3..
dat a_hi gh[ 3.

when TAROQUT1 =>

0] = data_low3..0];
.0] = data_high[3..0];

if (LFRAME_N == gnd) THEN
hex = ny_reset;
el se hex = TAROUT2; -- sane flow for read / wite
end if;
control = gnd;
DOUT = DOUT;

data_l ow 3..0]
dat a_hi gh[ 3. .0]

when TAROUT2 =>

if

(LFRAME_N == gn
hex = ny_res

= data_low3..0];
= data_high[3..0];

d) THEN
et;

el se hex = | DLE;

end if;
control = gnd;
DOUT = DQUT; --

data_l ow 3..0]
dat a_hi gh[ 3. .0]

when ot hers =>

if (LFRAME_N ==

durmy
= data_low 3..0];
= data_high[3..0];

gnd) THEN

hex = ny_reset;

else hex = ny_re
end if;

control = gnd;

DOUT = DOUT; --
data_l ow 3..0]
dat a_hi gh[ 3..0]

end case;
end;

set;

dumy
= data_low 3..0];
= data_high[3..0];
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intel.

Bill of Materials

D

Note:

Although Intel has made every effort to select components with along life expectancy for this

reference kit, the availability of any component cannot be guaranteed. Periodic reviews on
availability are performed on all components and the product Bill of Materialsis updated
accordingly. As aresult, alternative components may be recommended. Please refer to the Intel
Developer website for the latest reference kit update. All product updates (documentation, bill of

materials, software releases, etc.), can be found under the product specific websites.

Table D-1isthebill of materials for the baseboard. Table D-2 isthe bill of materials for the system.

Table D-1. Board Bill of Materials (Sheet 1 of 8)

Rev. 1.6

Reference Designator

Description

Manufac-
turer

Manufacturer Part
Number

Alternate
Manufacturing Info

All Changes

BH8A1

BATT_HLDR_3PIN,
665005-001

RENATA

HU2032-1

C1A1,C1A2,C2A1,C2B3,C2B4,C2C3,
C2D1-C2D3,C2E2,C2F5,C2L3,C2L4,C
2L6,C2N1,C3C1,C3C2,C3F6,C3F10,C
4C1,C4G1,C4G2,C5A1,C5B4-C5B6,C
5C3,C5C4,C6A1,C6C3,C6F3,C6K1,C6
L2,C6L4,C6M3,C7D1,C7D7,C7G3,C7
G4,C7G7,C7J1,C7K3,C7L2,C8F3,C8G
1,C8H4,C8H5,C8J2,C9E2,C9E3,COH1
,C9H3,C9H5,C9J1,C9J3,C9J6,COM2,
C9M3,C9N2,C9P3,C9P4,C10M6,C10
M7,C10P1,C10P2,C10P4

SMC103P_0603,
0.01U, SMC0603,
50V

KEMET

C0603C103K3RAC

KEMET -
C0603C103J5RAC

C1D1,C4P2,C4P3,C5L6,C5L7,C7EL

SMC105P_1206,
1.0U, SMC1206, 16V

TDK

C3216X7R1C105K

C1D2,C1E6,C1E11,C1E14,C1E15,C1
F2,C1G4,C1H2,C1J1,C1J5,C1K1,C1IR
2,C1T2,C1T3,C2A3,C2B2,C2C1,C2C2
,C2C5,C2D4,C2D5,C2E3,C2F4,C2F6,
C2G1-C2G4,C2H2,C2H3,C2H5-C2H7,
C2M2,C2R2,C3A3,C3B5,C3D1,C3E1,
C3F2,C3F9,C3G1-C3G3,C3L1,C3L4,C
3L5,C3M4,C3M5,C3P2,C3P3,C3R1,C
4A1,C4B2,C4B3,C4F1,C4H3,C4K2,C4
K3,C4L4,C4L6,C4L8,C4R2,C5A2,C5B
1,C5C1,C5D1,C5F2-C5F4,C5G1-C5G
3,C5H1,C5H2,C5K1-C5K3,C5K5,C5L1
,C5L3,C5L4,C6B1,C6B2,C6F6-C6F8,
C6G2,C6G4,C6G5,C6H2-C6H8,C6L1,
C6L7,C6L8,C6M1,C6M2,C6M4,C7B1,
C7C1,C7D2,C7D5,C7D8,C7F2,C7G1,
C7G2,C7G5,C7G6,C7H1-C7H8,C7K1,
C7K2,C7K4,C7L3,C7L8,C7T1,C7T2,C
8B1,C8B2,C8C2,C8D1-C8D3,C8H1-C
8H3,C8J1,C8K1-C8K3,C8K5-C8K8,C8
L1,C8L2,C8M1,C8M2,C8N1,C8N2,C8
P1,C8R1-C8R3,C8T1,C8T3,C9A1,C9
B1,C9D1,C9G2,C9H2,C9H4,C9H6,C9
J2,C9J5,C9J7-C9J11,C9K1,CI9M4,C9
N1,C9N3,C9P1,C9P5,C9U1,C10A1-C
10A4,C10B1-C10B3,C10J2,C10K2-C1
0K4,C10L1,C10L2,C10L4-C10L8,C10
M1-C10M5,C10M8,C10N2,C10P5,C10
U1-C10U3,C11-12,C12R1,C13-20,C10
0,C102,C104-107,C128-131

SMC104P_0603,
0.1U, SMCO0603, 16V

KEMET

C0603C104K4RACTM

C1D3,C1P1,C1P2,C1R1,C2L5,CN2N,
C2R1,C3L2,C3L3,C4R1,C4R4,C5K4,C
6G1,C6L3,C6L5,C6L9,C7D3,C7D4,C7
G8

SMC471P_0805,
470PF, SMCO0805,
50V

TDK

C2012C0G1H471K1J
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C1E2-C1E5,C1E7-C1E10,C1E12,C1E

SMC105P_603, 1.0U,

13,C192,C1J4,C2D6,C2E5,C2E6,C6L | gcosasso0 TDK C1608Y5V1A105Z
6,C8C1
C1F1,C1F6,C1H1,C2E4,C2H1,C3B1,
C3B2,C4B1,C4D1,CAEL,C4K1,CAL12,
C5B2,C5B3,C5C2, CoELC5FLCEL2.C | T maba0032, o | KEMET T491C106MO16A R 06KO16AS
5L10,C6C1,C6C2,C6F4,C7D6,C8F2.C : :
8J2,C8K9.C8T2.C8U1,C10G1.C11K1
SMC102P_0805,
C1G1,C4J2,C4N2,C12T1 0.001U, SMC0805, | KEMET COB05C102K5RAC
50V
SMC225_1208,
C1G2,C1G3 220UF, SMC_8MM, | PANASONIC | ECEV1AA221P
Tov
SMC47P_805, 47PF,
c1I3 SMCo805 ov TDK C2012C0G1H470]
SMC223P_805, SYFER -
C6E1 2200PF, SMICO805, | KEMET C0805C22205GAC | SYPER - T
SMCi152P_1808, CRMASXTRI52KX
ciL1 1500PF, SMC1808, | MURATA GRM43X7R152K2KY | SRMASXTF
2KV 1808GC152KAT3A
C1TL,C2A2,C2B1,C2C4,C2F1,C3C3.C | SMC226P_7343, KEMET -
3F8,C3P1,C3TL,C6TLC7C2,C1IBL | 22UF, SME7343, 25v | KEMET T491D226MOZ5AS T491C226MO16AS
SMC474P_1206,
C2E9 0.47U, SMC1208, KEMET C1206C473K5RAC
16V
SMC390P_0805,
C2F2,C2F3 Sons S 50y | TOK C2012C0G1H391]
SMC220P_805, 22P,
C2H4,C2H9,C6F1,C6F2 ey MURATA GRM39COG220J050A
SMC8_20_0805, GRM40COG8R2C050
C2Hs 8.2P, SMC0805, 50v | MURATA AD
C2L1,C2M1,C3F3,C3F7,CAH2,C6J1,C
8G3,C8G4,C8J3,C0J4,CIMLCOMB,C | SMC226P_T6032, |, it T491C226MO16AS745
9P2,C10H1,C1071,C10M9,C10P3,C11 | 22UF, SMT6032, 16V 4
M2,C7L5
SMC104P_0805,
C2L2, c143 e 1y | KEMET COB05C104KARACTM
C2P1,C4H1,C4J1,CANL,CAN3,C4P1,
C5M2,C6G3,C6L10,C7G9,C8G2,CIG | Tons Sncoass o5y | KEMET T491X107MOL6AS
1,C10K1,C11L1,C11L2 : :
SMC107P_7343, T491D107MO10AS745 | KEMET -
C2U1,C9T3,C10N1,C10T1-CL10T4 1000 SnC T34y 10v | KEMET : N 7KO16AS
C3AL,C3A2,C3B3,C3B4,C3C4,C3C5,
C3D2,C3D3,C3E2,C3F1,C3F4,C3F5,C | SMC100_0603, 10P, | \;jpaTA GRM39COG100K050
SMC0603, 50V A
4L1,C4L2
SMC220P_603, 22P,
C4K4,CAL5,CAL7,C5L5 NSy MURATA GRM39COG220J050A
SMCE6P_805, 56PF,
C4M1,C4M2,C98,C99 o oarEr oy TDK C2012C0G1H560]
SMC106P_1210,
C4R3,C5M1,C5R1,C6M5,C6R1.CTML, | 75, SMCT210 35, | MURATA GRM235Y5V1062016
C7R2.C8M3 1o _
C5N1,C5P1,C6N1,C6P1,C7NL,C7P1, | SMC827_RDL, 820U,
C8N3.C8P2.COT1,COT2 628955-006, 4V SANYO 45P820MB+C3
SMC105P_805, 1.0U,
C6D1,C137-C140 S TDK C1608Y5V1A105Z
FDTHRCAP, 0.1UF,
C6H1,C10L3 FoWEes 2 TDK CKD310X7R1C104ST
SMC225_0805,
C7F1,C9D2,C1IML 2.2UF, SMC0805, TDK C2012Y5V1C2257T
10V
©836,C9E1,COF1,COK2,C141 SMC10_1P_0805, |y pveT C0805C101I5GAC

100P, SMC0805
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SMC475P_805,

C11E1,C11F1 0.047U, SMC0805, | KEMET C0805C473K5RAC
50V
SMC336P_7454,
C21,C22 T aes 16y | KEMET T491D336K016AS
SMC475P_1206, GRM42-6X5R475K016
C108-C127,C132-C135,C142 iAo oy | MURATA GF
SCP1_03P, 1000PF, C1632C102M5RAC90
CP1AL SMRA1208, 50V KEMET 45
SCP5_63P, 5600PF, C1632C562M5RACI0
CPiBl SMRA1208, 50V KEMET 45
CP1JLCPLLLCP1L2,CPINL.CPIN2, | SCP4_72P, 470PF, |\ et C1632C471M5RACI0
CP2P2,CP12R1,CP1R2 SMRA1206, 50V 5
SCP4_71P, 47PF, C1632C470M5RACI0
CP2P1,CP7F1 Ry KEMET S
MOTOROLA -
MMQABC2T3,
CRIR1 v 62V, MOTOROLA | MMQA6V2T1 PHILIPS -
BZA462A, PHILIPS
- BZA462A125
CR2PL,CR10DL,CR12T1 1N4148, SOT23 PHILIPS PMBD914
MBRAL30LT3,
CR7E1,CR7E2 v MOTOROLA | MBRA130LT3
DIINL LED-RED, LED805 | HP HSMS-H670
D11P1 LED-GRN, LED805 | HP HSMG-H670
D12N1 LED-YEL, LED805 | HP HSMY-H670
FBIEL,FBLJ1,FB1J2,FB1KLFBIK2,F | FB30OHM3A,
FBit D OnN aniFog0s | MURATA BLM21P300SPT
FB2PL,FB2P2,FB3L1,FB4KL,FBSKL,F | FB6OOHMGA,
Fo2r B OnN StiF1806 | MURATA BLM41P600SPT1
ACA3216M4-060-,
FP1P1,FP1P2 6o O apats06 | TOK ACA3216M4-060-TL
J1A1 2X8HDR? FOXCONN | HC1908G-P8
JIHLI1H2 1X4HDR, 663573-001 | AMP 104450-3
STEREOJACK,
I SHEREQI FOXCONN | JA1333L-100
AUDIO2STACK,
J1K1 AL HOSIDEN | HSJ1001-01-1010
J1K2 RJ45_CONN AMP 406549-4
JIL1,JINL DSUB9,302921-001 | AMP 787650-2 AMP - 7876504
DSUB25TALL,
Jim1 D s FOXCONN | DM1 1356-R1
CONUSB,
J1P1 CONUSB. 1 AMP 787745-1 AMP - 787745-2
PS2STACK,
J1P2 2ok AMP 84405-1
JIT1-J1T3,02N1,J2R1,J11A1,J11A2,J1 | HDRIX3FAN,
- DR XA FOXCONN | HF08030-P1
WTX_DIG,
J1T4 CONRS, 2505 MOLEX 39-29-9082
J2F1,32K1,I6F1,I8F2,J8F3 JBGLILL, | |\oonars
JIINT-J11N3,J11P1-J11P4,J11R1-011 ' AMP 146225-3
102276-003
R3,J11T1
J2L1,J5L1,J6R2,J7F1,J8F1,J10,J10A1 | HDR1X2DP,
K77 HDORIX2DR FOXCON HB1902G
2X15_ITP_1 5V,
J3K1 XA Te - AMP 104078-4
WTX_MAIN_PWR, 8.
J3M1 CONR4 b5 MOLEX 39-28-1243
J3P1 WTX_PWR, CONN22 | MOLEX 39-28-1223
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J3T1,37T1 VRM_8_2, VRM8 AMP 146315-1
J4AL,J4B1 PCI64, 201082292 | AMP 1-145168-2 AMP - 145168-4
CON120_PCI-5V,
J4D1,J4D2,J4E1,J4F1 CONN1Z0 PC AMP 145154-4
CON_AGP_UNIV,
J4G1 CoNAaRi% AMP 145376-2
AMP - 390217-1,
MOLEX -
J8H1,J831,J10N1,J10N2 RIMM, FM1A_184 T | MOLEX 73811-0301 0738111303,
FOXCONN -
AR09217-SIN
SAMTEC -
2X20HDR20, Foe2d kD20,
J10E1,J10F1 IDE_2X20, AMP 111971-8 S b2, AMP
201418-040 -D2, AMP -
111685-8, MOLEX -
0872564056
2X17HDR,
J10F2 LT FOXCONN | HL16176-P4
CONN_2X25_44,
Jioul AMP 5508 - AMP 146315-1
1X27HDR,
J12R1 Toa R FOXCONN | HB1127G-KU7
L1,L2 COIL, 4.7UH TDK MLF2012A4R7K
Change from
Revision 001:
Primary part
L3,L4,L5,L6 number has been
changed from an
inductor to a resistor
(see item 127.0)
Q2F1,Q4F1,Q6K1 MMBF170, SOT23 | MOTOROLA | MMBF170L
Q2N1,Q2R1 MMBT2222, SOT23 | MOTOROLA | MMBT2222ALT1
Q4J1,Q4P1,Q5M1,Q8G1,Q9G1,Q11K SEMTECH -
g EZ1585CM, TO263F1 | SEMTECH | EZ1585CM B e
Q5F1,Q5F2 MOSFETN, SOI8 SILICONIX | SI4410DY-T
Q7R1 FDV30IN, SOT23 | FAIRCHILD | FDV301N
8?#’1(:’832’Q8K1'Q8M1’Q9M1'Q9N1' MMBT3904, SOT23 | MOTOROLA | MMBT3904L
SMR4_71_805, 47,
R1B1,R1B3 Ry ROHM MCR10EZH470
R1B2,R1B4,R1J2,R1J3,R2D4,R2NL R
2N4,R2N9,R2N10,R2R1,R2T1,R3R1,
R3R2,R6R1,R6TL R7F3.R8B1.R8B2, | SMR103_805, 10K,
R8F1-R8F3,R8K1-R8K3 R8R1.R9B1, | SMRO805 ROHM MCR10EZH103
R9C1,R9D2,RIE2,ROE3,ROI3.ROI7.R
9N2,R9T1,ROUL,R10PL,R11D4,R11E4
SMR2_22_1P_805,
R1D1 550, SRIROB0S ROHM MCR10EZH221
SMR6_812_805, 681,
R1D2 R saa ROHM MCR10EZHF6810
R1D3,R2N2,R5L6,R6FL,R7F1,R814,R
9N1R10FLRIICLRIID1-RIID3RIL | gmioosz"805 2| RoHMm MCR10EZH102
E3
R1G1,R3C2,R3D3,R3E1,R3E2,R6D1- | SMR3_31_805, 33,
R6D3,R34-37,R67 SMR805 ROHM MCR10EZH330
SMR6_192_805, 619,
R1H1 MRt ROHM MCR10EZHF6190
SMR5_492_805, 549,
R1H2 e ROHM MCR10EZHF5490
SMR1L_805, 10,
R1J1,R1J4 MR Oa0e ROHM MCR10EZH100
SMR23_805, 2K,
R1J5,R12T2 MRS ROHM MCR10EZH222
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R1J6,R1K1,R8C1,R11P1,R66,R12N1,

SMR3_32_805, 330,

40.2, SMR0805

R21,R22,RAM3 REM3 SMROBO5 ROHM MCR10EZH330
RIN3,R1N4,R2D1-R2D3,R2N5-R2N7,
R3D1L,R3D2,R3JLRIKLRIL2ZR3LER | cvimoo 603 0
3M1,R3N1,R3N2,R3TLRET2R7G2R | SMhoaga " ' ROHM MCRO3EZHJ000
7G6.R8E1,R8G1,R8G2,R8R2,RIC2,R
1111,R11L4,R11M2,R11M4,R11T1
R2F1,R3E3,R8JL,R8ML,RID3,R10AL, | SMR4_73_805, 4.7K, ROHM -
R10A2 SMROB05 ROHM MCR10EZH472 MCR10EZHJA72
SMR104_805, 100K,
R2G1 M08 ROHM MCR10EZH104
SMRZ_002_805, 100, ROM -
R2H1R2H2,RAJ2RAN1R7KLRELL | SMogo0 - ROHM MCR10EZHF101 R O OEZHE1000
SMR2_22_805, 220,
R2J1,R3B1,R3C1,R5L9 SMRZ 22 ROHM MCR10EZH221
SMR3_574_805,
R2N3,R2R2 R ROS0% ROHM MCR10EZHF3572
R3G1,R3G2,R4G2-R4G8,R5FL,R5G1- | SMR8_230_805, ] DALE -
R5G9 8.25K, SMR0805 PANASONIC | ERK-3ELF8251V CRCW08058251FT
Change from
Revision 001:
Primary part
number has been R3H1 part #
R3G3,R4H1,R64 aMRa<23 603, 2.2K, | RoHM MCRO3EZH222 changed from a changed in Rev
2.2Ktoan 8.2 K 1.5, see below
resistor for location
R3H1 (see item
224.0)
SMR473_805, 47K,
RAF1,R4G1L VAR ROHM MCR10EZH473
SMR5_112_805, 511,
RAJ1,RAN2 VAR ROHM MCR10EZHF5110
SMR2_672_805, 267,
RAK1,R4K2,R4R1,RAR2 oMRZ o ROHM MCR10EZHF2670
SMR3_32_603, 330,
RAML,R7T1,R29-R32 M3 ROHM MCRO3EZH331
SMRL_52_805, 150,
RAN3,R40,R41 Mg ROHM MCR10EZH151
R5HL,R6H1-R6H13,R7HL-R7H7,R7H
9-R7H15,R10K1-R10K5,R10L1-R10LL | Smiagag— > 28 | ROHM MCRO3EZHF280 R 7HE28RO
6,R10M1-R10M7
R5L1,R5M1,R6L1,ROF2,R10GL,RIIK | SMR4_222_805, 422,
R SMRag22 ROHM MCR10EZHF4220
SMR2_002_603, 200,
R5L2 aMRZ 00 ROHM MCRO3EZH201
R5L3,R5L4,R6G1,R7DL,R7D2,R7G3,
R7G5,R7G7,R8G3,R8GA RILL2,RILL | SMo-02l 805, ROHM MCR10EZHF56B2 R £ ZHF56R2
3,R11M1,R11M3 2,
Change from
Revision 001: !
Locations L3-L6 Ie_xgdl_e% ri?’lsll-\?(ta(\)/ri 5
R5L5,R6L2, R65,L3,L4,L5,L6 SMR5_61 805,56, | popm MCR10EZH560 have been added | )iy
SMRO0805 (these locations populated with
were previously 100nH inductor)
populated with a
100 nH inductor)
SMR3_322_805, 332,
R5L7,R5L8,R6G2,R7G4 aMR3 322 ROHM MCR10EZHF3320
SMR9_092_805, 909,
R5M2,R9F3,R10G2,R11K2 VAR e ROHM MCR10EZHF9090
SMR5_63_805, 5.6K,
R6C1,R10D1,R10EL VAR ROHM MCR10EZH562
SMR106_805, 10M,
RGE1,R6E2 Moo ROHM MCR10EZH106
R6K1,R8K6 SMR4_021_805, ROHM MCRL0EZHF40B2
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SMR3_012_805, 301,

R6K2 SMRs-01 ROHM MCRLOEZHF3010
SMR3_01_603, 30,
R6L3,R7D5 Ry ROHM MCRLOEZHF31
SMR6_82_603, 680,
R7D3 SMRe82_ ROHM MCRO3EZH681
SMR8_23_805, 8.2K,
R7F2,R9C3,R9J1 SMRE 23 ROHM MCRLOEZH822
SMRL_12_603, 110,
R18,R20,R7G1 iR ss ROHM MCRO3EZH111
SMR2_23_805, 2.2K,
R7H8,R11M5 aMRead ROHM MCRLOEZH222
SMR7_501_603,
R8D1 SNSY ROHM MCRO3EZHF751
SMRL_502_603, 150,
R8D2 SMR1<202. ROHM MCRO3EZH151
SMRL_02_805, 100, ROHM -
R8H1,R9B2,R10M8 SMRL02- ROHM MCRLOEZHF101 R EZHE1000
SMR3_91_805, 39,
R8H2,R10M9 MRS oL ROHM MCRLOEZHF39
SMR3_91_603, 39,
R8J2,R8J5,R8K4,R8K5 MRS ROHM MCRO3EZHF390
SMR5_11_603, 51,
R8J3,R816,R9K1,RIK2,R26-R28 R0t ROHM MCRO3EZHF510
SMR2_22_603, 220,
R9D1,R9EL,RIF1,R12R1 ooz ROHM MCRO3EZH221
SMR5_622_805, 562, ROHM -
R9G1,R10J1 MRS S022.] ROHM MCRLOEZHF5620 RO e ZHE56520
SMRL_622_805, 162,
R9G3,R10J3 SMR1022.] ROHM MCRLOEZHF1620
SMRL_53_805, 15K,
R9J2 MR oS ROHM MCRLOEZH153
SMR4_72_805, 470,
R11E1,R11F1,R12T1 MR g0e- ROHM MCRLOEZH471
SMR5103_805, 510K,
R11M6,R11R1 MR og0e- ROHM MCR10EZH514
SMR0_805, 0,
R38,R39 aMRo=Dg ROHM MCR10EZHF31
SRP2_23, 2.2K,
RP1A1 Rk ROHM MNR14EOABJ222
RP1B1,RP1R1,RP3G1,RP5L1,RP5L2, | SRP4_73, 4.7K,
RPBE1RP8G1 SMRA1206 ROHM MNRI14EOABJ472
RP1K1,RP3J4,RP4ML,RP11DL,RP12 | SRP3 32, 330,
RF RS 32 ROHM MNR14EOABJ331
SRP7_51, 75,
RP1L1RP6M1,RP8MLRP45,RPA6 | Snoaooe ROHM MNR14EOABJ750
KOA -
CNK1J4T822J,
KOA -
CNK1J4TDD822J,
RP2B1-RP2B3,RP4BL-RP4B3 RPSAL | cnne o3 g ok DALE -
RPGB1-RP6B6,RPED1 RPEELRP7BL | Shroriage 2 oTs 7440803822 CRA06S0803822JR
-RP7B3,RP7D1,RP7TELRPTEZ,RPIAL | Somxpaacy T5, ROHM -
'RP9D1 MNR14$OABJ822,
ROHM -
MNRL4FOABJS22,
PANASONIC -
EXB38V822JA
RP2F1,RP2G1,RP3EL,RP3FL,RP4FL- | SRP2_73, 2.7K,
RPA4F3 RP5E1 RP7ES SMRA1206 ROHM MNR14EOABJ272
SRP6_24, 62K,
RP2H1 o ROHM MNR14EOABJ623
SRP3_33, 3.3K,
RP2H2 iy ROHM MNR14EOABJ332
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RP2J1,RP10CL,RP10C2,RP1ICL,RP1 | SRP102, 1K,
1C2 RP11F1 SMRA1206 ROHM MNR14EOABJ102
Change from
Revision 001:
Location RP3J3 has
: RP3J3 part #
RP2L1 SRPZ_02, 220, ROHM MNR14EOABJ221 been changed - it | changed in Rev
SMRA1206 will no longer be 1.5, see below
populated with this e
part (see item
223.0)
SRP1_52, 150,
RP3J2,RP4M2,RPAM3 B ROHM MNR14EOABJ151
RP4K1,RP4K2,RPALL,RP5K1,RP5K2, | SRP2 21, 22,
Aol anRaaL . ROHM MNR14EOABJ220
SRP1_54, 15K,
RP7E3,RP10AL VP ROHM MNR14EOABJ153
SRPL 51, 15,
RP7E4 VN PANASONIC | EXB-38V150JV
SRP5_12, 510,
RPSTL,RPST2 VA ROHM MNR14EOABJ511
SRP3_31, 33,
RP11E1 Ve ROHM MNR14EOABJ330
SW_PB_SPST_BLK,
S11P1 S e - ALCO TP11CGPCO
SW_PB_SPST_RED,
S11R1 S - ALCO TP11CGPC2
RDI - DMT-1208,
RDI - DMT-1206()),
SP11R1 SPKR, 201826-001 | DB DBX-05A CHALLENGE
ELECTRONICS -
DBX-05A
THRMSTRL_1A, RAYCHEM —
TH1AL T AMD SvRTis12 |06 Mini SMDC-110-2
THRMSTR, 1.IAMP, | RAYCHEM
TH2P1 SHRMS TR R SMD100-2
THRMSTR2_5A, RAYCHEM RAYCHEM -
TH2P2 2.5AMP, SMRT3525 | CO SMD250-X SMD250-2
TP1-TP8,TP11,TP12 TEST_POINT_SM
TP9,TP10,TP13-TP25 TEST_POINT
U1E1,U3L1 LM317LM, SOI8 NATIONAL S | LM317LM
CA MICRO
DEVICES -
AUDIONET, CA MICRO PRN406A/R, CA
ULF1 SSOP28_25i DEVICES PRN406A MICRO DEVICES -
PACAC97, IRC -
Qs013
ULF2 LM4880, SOI8 NATIONAL S | LM4880M
ULJ1 LF353, SOI8 NATIONAL S | LF353M
AD188L, ANALOG
U2E1 POFPAS._SMM Ay AD1881JST
U2zH1 82550, BGAL96 INTEL GD82559ER
U2K1 XFMR, 644839-001 | PULSE ENG | PE68515
75LPEL8S,
U2L1,U2N1 e TEXAS INST | SN75LPE185DBR
RCNETWK, 220PF, CMD -
U2L2,U2M1 BS0B24 o5t IRC QRC1284-232K-M | M 5as 0oom
NATIONAL NATIONAL SEMI -
U2R1 LM324, SOI14 pralg) LM324AD i
USHL AT93C46A, SOI8 ATMEL AT93C46A-10SC
CK133W,
uaL1 S5OPaS 251 IcS 9250BF-12
UeD1 P64H, BGA241 INTEL FW82806AA

Intel® Pentium® Il Processor/840 Development Kit Manual
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CAMINO_ICH,
U7F1 A e INTEL FW82801AA
U7LL MCH, BGA544 INTEL FW82840
U7RL 74LVC74, SOIL4 PHILIPS 74LVC74D
NC7SZ125M5,
u7TL 86T25 5 FAIRCHILD | NC7SZ125M5
SMC_LPCA47B27X,
usD1 POFPI00R 6 SMsC LPC47B272
U8J1,U8sK1 DRCG, 5S0P24_251 | SYPRESS/IC | 13481
CUMINE370_PO,
U9,U10 SOCKET FEPGASTO | AMP 9167832 AMP - 916783-3
GLUECHIP3,
U9B1 Sooken Plocas | AMP-SKT | 8222751
U9E1L CY2308-2, SOI16 CYPRESS | CY2308SC-2
FWH_40PIN_TSOP,
U108B1 SOCKET, MERITEC-SK | 980020-40-01
TSOP40 FMS
7SEGDISP,
U10C1,ULlCL TEBIAP Fi HP HDSP-E103
QS3384,
u10D1 SSonss 25 QUALITY SE | 0S3384Q
ULlD1 SOCKET AMP-SKT | 822275-1
UL2K1,U12N2 74LVC32, SOIL4 TEXAS INST | SN74LVC32D
Ul2L1,Ul2L2 74HC04, SOIL4 MOTOROLA | MC74C04AD
PHILIPS -
u12mM1 74LVC14D, SOI14 | PHILIPS SN74LVC14D I C14AD
UL2mM2 74LVC08, SOI14 TEXAS INST | SN74LVC08D
UL2N1 SN74F07, SOIL4 SIGNETICS | N74F07D
XTAL24_576, CSM1A1B2C25024.57 | ECLIPTEK -
Y1E1 24.576MHZ, SMy4gs | CARDINAL C | & EC25M-24.596M
XTAL25MHZ ,
Y3H1 Samiiz ero436-003 | RALTRON | TT-SMDC-25.00-20-T
ECLIPTEK -
EC2SM-14.31818M
XTAL14_3, , CITIZEN
vaLl 14.318MHZz, SMy4gs | RALTRON | 630770-003 ELECTRONICS -
HCM49-14.31818M
BBK
XTAL4P, 32.768KHZ,
Y6F1 B2 EPSON MC-405-32.768K
R17,R19 68.1 ROHM MCRO3EZH68B1
Change from
Revision 001:
SRP2_02, 62, Primary part part # changed in
RP3J3 SMRA1206 ROHM MNR14EOABJ620 number for this Rev 15
location has been
changed
Change from
Revision 001:
SMR2_23_603, 8.2K, Primary part part # changed in
R3H1 SMR0603 ROHM MCRO3EZH822 number for this Rev 1.5

location has been
changed
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Table D-2. Key Components Bill of Materials

Bill of Materials

Rev. 1.0
Description Manufacturer Part #

840 Scalable Performance Board Development Kit

baseboard Intel EIAP3840DEVBD

I(gtg}% Pentium® Il Processor at 866 MHz with 256K L2 Intel RB80526PZ866256

Thermal Solution (Qty 2) Agilent Technologies Arcti-Cooler HACA-0001

400MHZ RIMM, PC-800 (Qty 2) Samsung KMMR18R84AC1-RK8

Continuity Module (CRIMMSs) (Qty 2) Samsung KMMR18CNTY1

Glue Chip Mitel GSC90031

BIOS Flash Memory (8Mbit) Intel E82802AC

PLD for port 80h display Altera EPM7064SLC44-7

Voltage Regulator Module (Qty 2) Celestica 073-20772-01

Memory D2D Delta 2S2522A 1

4.3GB Hard disk drive (blank, no OS) Western Digital WD153AA

69000 Video Card Densitron PCIX690LP

NOTE: *This BOM does not include items such as mounting hardware, packaging material, documentation, etc.
Intel® Pentium® Il Processor/840 Development Kit Manual D-9
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Schematics

E

Schematics are provided for the following items listed bel ow. Schematics are available from the

Intel Developer’sweb site in PDF format.
¢ Block Diagram
¢ Boot Processor
* Application Processor
e ITP
* VRM
* MCH1
* MCH?2
* MCH3
* MCH Support
* Clock Distribution
* Clock Generation
* DRCG
* RIMM CHA Connectors
* RIMM CHB Connectors
¢ RIMM CHA Term + Decoupling
* RIMM CHB Term + Decoupling
* Power Management Map
* Power Distribution Map
* Power Connectors/ Power Good
* Power Management Logic
¢ 15V/1.8V Regulators
¢ VCC_CMOS/25V /3.3V Regulators
* Temp/ Voltage Monitoring
* WOL / FAN Headers
* AGP4X
¢ PCI / Interrupt Diagram
* ICH
* |ICH Support / Decoupling
* PCl Sot #1
* PCl Slot #2

Intel® Pentium® Il Processor/840 Development Kit Manual

E-1



Schematics

E-2

PCI Slot #3

PCI Slot #4

PCI Pullups

P64H

PCI64 Slot #1

PCI64 Slot #2

PCI64 Pullups and Decoupling
Ethernet 82559ER

Ethernet 82559ER Connector and Decoupling

IDE

USB

FWH

L PC/Gameport
Floppy/KBD/Mouse
Serial Parallel Ports
Front Panel 1/0

HL Debug/Port 80
Spare Logic

Audio Codec 97
Audio Net

Audio Line In/Line Out/Mic In
PCB Mounting Holes

Intel® Pentium® 11l Processor/840 Development Kit Manual



1 I 2] I £ 2 N/ 5 E] L ]
Es 407 mm,awm%mﬂ““w”mw”
11J3rodd tAB NMVHO
¥ oiaay ERISS ERUEN TV
Butrdnoosa(Qg pue JO322UUO0]) HIEGG28 FB@uJeuil ] 0¥
H3BGE52B8 33UJ43433 bE
Butrtrdnooa(g pue sdnrTTng ¥ 91ID2d B E
J# 1°9TS ¥39I2d L E
T# 3°T5 vS8ID0d 9E
Ay T = AB T = L[/ 0=43HA H HHD P 5 Hrod Eis
Ay T = AB T xLLL 0 =43HA HT VYHD ttnd I9d| vE
NGE T = A8 T = E/Z =HVPS9d 4348NH v# 3+°TG5 T3d EE
ANe "0 = A8 T = <Z/T =HOJIW 43HHNH C# 10TGS TOd 7€
ANB O = AB T = <Z2/T =HJI 43HHENH
J# 0TS 123d £
ANSZT T = AS°T = E/Z2 = H43IHTLO o1 b
AGZT'T = AGS T = E/2 = ¥43d4719 L# 5 1Jd] 0E
Butrdnoosaqg , 320ddng HOI [
HO I 82
wedsBberg 3dnaszur g I23d /2
Xy d9%V E4
sJdepeESsH NV 4/ T0M 5 <
Burtdo3zrtuoy ab6e3ro) / dwa | vz
sJojernBay AE E/AG 2 / SOWDITDIDA £Z
sJoj3eTnbBey Ag T /AG T 77
2orBo] 3usuwuabeuey 48 mo g T2
poog J48MOJ/SJ0338UUDTY J3 MO 07z
depy uoT3ingrTJajzst(g Jemoy 5T
depy Fusuwuabeuey 48 mo g 87T
ButrdnooeqQg + wJda] gHI WWIH /T
Butrdnooe(Qg + WJ4d] VYHI WWIH g1
sJe3o28u0udo]3 HHD WWIHY ST
eJ40308UU0D]3 YH]I WWNIH vl
952440 £l
UDT3e dJausg 120T) 2T
UT 29TpK/3NO BUTT,/UT BUTT] OTpPNYy 76 UOT3NgTJ3sST(g A20T D TT
1eN PTPny | TG 3-Joddngs HoW| 0T
/B 28PB93 OFpNnYy 0§ E HOW b
sTgeus 533 gcd =Bueu)
WNEJy UsOTYSWY UATH AJOK 03 4l SBueyd - @ Asy nrboq =-42d5 | 6B¥ ¢ HOW| 8
ssesTsd [EBTIFUT - y A8y 08 3-<40d 87 T HOW L
g/ T©8ued 3uody LY NH A 9
Adoysty UDTSTABY s3J404 T8Tr[edJde  TeBTJ8g gy Jd17T q
ssnoy , (@Q8y , Addor 4 Gy Jossa8oo0J4d uortjeotrTrddy I
3 Jodasueqg / Jd 7 vy losssao0Jd 3004 £
@@@N H M4 £y ue JBet (g 1A20Tg Z
d AdY e | e IR I
NOILdIHDG3d 39vd

SOTjeWoog pdeoqg jJuswudoroad(]
078 / J10ssa00ad III () wnnuad () 123U]

S3 U373 uo)

T Z E 7 /N G E] A




T Z | [ v \/ 5 9
€5 40 2 PO 9T 0002-2T-G
035IA3H L5¥1
t1J3rodd " AB NNYHO
¥ ias t37L1l Z ¥ IH3IG
u NV dsnow orany
65528 J ngluzi 137T¥H¥d T ¥Id3s 7 asn 7 aay /6. v
owns| T4y 4y a4y 4y aw
L|_/ HMS
a7t N
08 uod
] ]
o ANTT 76 IV
o = — ¥IV0/HOUV 10d
e HOI
i)
-0 [s]
MINE 10828
5 - m T0d430U0] 134 TO/VAQ VHLTN 34l
[SpinreeY 5
H o
B V VHY ]
O |5 m
0 g
3 mw
z 2 Hv9d g/~
z GHO SNanvy ¥910d B
= g VYHY
HOW 908¢8
> VHO SNEnvy
= Xt dOV 49V
204a = G =
90dd N < =
H 7 sng 7119
M-EETHD
o = o o > o
> o = > o =
- o - - o -
> o = > = =
- -
v'8 — 0L€ VOd-O4 ] d Ll — 0L€ VOd-O4 v
NIA NIA
T 7 7 7N G E]




1 | 2] £ [ 17 N/ S 39 L

ZT 97 0002-27-§

[
ES 40 E
LELRVETINET! E:__ SHOSS3IJ0HJ-NDOH
I einysesrualy resur penpeqss @ !
" 133rodd CAB NMNVHO

= 0d HO0S5S530304d

[ERETY ERIES!

GES ad1211d L

anNg AV

047 3HOD723A gz8 /r
. 0d-3H027224

rz3 THLIM3ITS

HA

(]
nn

3z s(dnn
[0 v1dIA-0d

Sanm
naoa
[
>>>>0
ISlolro|

GT2A
VESA
*«53HdNdI

LBENY

i

130734004

~ 2> Ta3-050Rd TZAV Jo009dnd

LENR FTo8| <<<<<<<<<
¥ T . SR e

p

hl

3

€

N

N

N

a

g

3

E SOND 334

v x| usx wex | wex uex ux
soal  soa os | eos toa toa

2z Nop| o Nap [hsy Nap It

£ 0E(2 i0f|2 30t 2l10% 10t g300

3 no 3| nox nt o nto Jnro Snvo

H

i

£

v

1

N

N

AN ON DO

5¢
Gs

Shdd
Shdy

L

ShdH

A § BETI[,LET] EAZ]
I1d coooooooo i i $[BZTI 42T 4|TTO
Id IIDTDTIDT 5
Td mrtmememm e T
[RRRRRREN! 5
DoDTDTITUT 13
1 >ramme >
3 mMuwows==T
a

0338119 hd hd hd

ot

18008 8 J0 JaJUBD AU} BPISUI B0 6-22

-

N
uex uex uex uex wex wex cx wex uex cx 6 9¢CITE
s0z7 soze soze s0z7 soze s0zv s0z7 soze 3027 s0z7 . N~ HOIE
ot Aoy AE ot Aoy AE Kot Aoy hap Kot 6 e —y =t
1N —
N=HHI4

"
3
3
g
r
r
2
ANm b o~D
O Lilbuuuu

00
ney ney ney ney Ny ney ney ney ney ney

rr A x s

o
m
~
@

2z

)

e

3
urx wex M uex wex uex
s0z7 s0z7 €08 08 cos
AT tH A8y ItH AT
2|ty | ror za3 1ot | 207
new nzy o <{nro nro nto

T|ZETD T|EETD |ETI  [rF3 [T

St

L AL &S TEAAASL ¢

Sydd

@

o
[
[
[
[
[

CNMSIOONDOAH WL LWL

rrumsn T

3
v
3
r
2
v
a
¢
«
o
L
"

Donnnnn

YA 01 9S0[0 NOZ8 3UO 39e|d

T 195905 0} punoJe age|d
Py Py Py Py Py

KAd e r ey

— GTrlin

wounOoooooo.

047 3HDIT 22N

NN

MMMMM M mm TS < ¥ S S ¥ S S 0100 00100 00D 00 00
i
i

X
z
g8
z
i
a
a
r
OTINM TN N @ DO M S0 O D0 O TN MO0 N D IO S NM <0 @M MO N M0 DO O nm

@ eo - mmmiolsiol

2v - wegz o-

6 ' I — — T :
e SEJY 1L9 a ERR

"ESIO-TL9




1 | 2 |

I v

ES 40 ¥

ZT 97 0002-27-§
Q35TA3Y LE¥T

1103roud

1L ainisazcuasy razup papmaqug
,ymzx«mm

,@EE

¥ o iaay

ERRS 1

ux
€08
A8y

EER
nTo

FECRE]

oy

33
z
vzH

SHOSS53)0Hd=-WNOOH

JElalLy

THLIMITS

HA

vz addmm

Soimm
anaa.
[
>>>>0

5T2A

V55A
~53HdNd2

ﬁmwumkuwuu>

V32N

130734024

02N> IEERLEELE!

Td ¥130d3

apooHMd

1990 3y} JO J3)UBD AU} APISUI BYe|d
Py Py Py o o Py

2| 208

Td~34027204A

INHA 0} 950j0 NOZ8 U 39e|d

19008 84} punose aoeld

I el

any

Ty

Ay Ay Ay A
2z

z0830z| 0830z

z

nozg

Ovix 1

I

o

M oEee oo Ao

Kad e r e

raumson T

PR EEE

N =}

N

T8

NT[0' 214307171

T
NT[O v I03H 713
LUE

ana

TdTIH0I70I0A

M~ D
O niLLLLLL

HUM TN ON OO LWL

ANMTIDON @D A

2

+
-
"
«

m
©
|

MMMMM MMM T < ¥ 5 5 5 ¥ < 00100 0101010 000 00

1d

H065532304Hd

N

SO0ND

320

"E

Td734037004

-

wex o fuex |uex
e1s  |ens  |eos
nsr|nsp|hap
EE N T F T
nr o |nr o |ny o
BETD
J|TET{0ETR LT (|87

uex
cos
Kot
01

no' v nto

EEEREY]

GL

srdd

M
EAANGL @ TEANNEL SrdbannSL g
9vdH 5.

uex
tog
ItH
ot
nto

e

4ozo

I

3538 119

OTHNMTINON DO OHNM TINW N DO HO TUM T0 O M0 O\ M <00 N @ 70 NM S0 O DM O T

SE

VE
EE
ZE
TE
0E

Py Py Py 62 - =
82

® L2 - -

—1 t mmu z -

- N N - 1 4 e z g —

- g E2- - £ -

= 3 zz- - g =

Bdl /dl  3dl  &5dl - 2 £g- - 3 -

= 02- - 2 =

= ELZ - 2 =

— BEC z —

1 gic z —

— §Ez z —

= S 517 - =

- A [ - -

= 7 ET- - =

- g Zt- -

= 01 TIC =

= g 0L” =

— 0, —

= 0T B =

0T L E - ST L7V -

1 §2Y —

- g E-v -

il 7T [ Z¥ - 962 -
IE> s £

L £ Qi — ——
[E'GEIV 119 [ — 1L L E
T Z E 7 /N G g [ 7 B




1 | 2 |

G0 97 0002-27-§

ES 40 5
Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !

1
1103roud tAB NNYHO

Y ned iy 9NB3IT=WO0H

SHDSS3I)0HA-NOOH SH3O0v3IH 9Nn830 / S5Ad0T10d4 SOWD / d1LT
EEANANLST
oN B TN
mzvmmz Dmmﬂ N"HSHTI=F (NI] E¥ 02 ¥ E
H ZHb dU\ANDST
n 7 NTIWS W
cos
ZNbd 0GT ’
5 0 N=yT3dIs-w <ALl 827V 7E
INPdbAnAOET .
H 3 g N—dTgIngsAr Ll v E =
THbdY 05T _ _ (T 8z b€
H Elﬂ owmﬁ s ST
H < v N=aTEMdITH L] 82'v°E
DN dbsnAOET .
] T N=TINT=H <WI] 02 V'€ .
SY00[q Jedwn( s & —— <] 8z
puE SI0}SISal BAOWRY NTIWS TR
mzlw s S S TIT IS 8lqeus 0 )
ENPd 05T " "
5 v ROV <Ll 82'v'E @ TIsTsan ]
TrErR
ENPdH, OGT .
H 5 3 TINET-7 AL 827vE 4TSN
£ M =go=
H mz;»m Mmﬁ TTNTT Wl 8z b€ N"0d"INSd
e
15, A08T
=gl 04d- Iy e
LA Td 0L 0d 001 s4nls-oN
EWbH Goe
A5 P 0TIV <WI] BE'GE'B2'B2 Vv’ [
H EWGH Goe
25 A NDEE S 1] BE GE 82 82 b VbZ S'T 3usddns ou _ s538B ssoJoa s3404s URFM Jsisng ssaddg
% z T <]
SORD 20A 5-22an -vemod Ban T
= "3e s08
P 04N
b5
Paiinis o) §63[;  sass? -
T 863
Q _paen T 508 =
an
oaL oaL 7ﬁ 508 tH o8
i
ATV TT 1T to = O~ LDV 1485 ]2 0dN
Td od g i
is
cos TNPI[y  sdss|C
TaL 25 AN BS s
a1l FEAR ENER TV T 0dT s LIE>E ZH¥3ly
T4 0L
Td-oL-o0d DOl 508
LA 2 o>
SEVT 7\:: vT VT Td-N101L
0d-T01L -
= = 508
LA AN SE _ )
001 # 101 3LNOY LSNIN QHVD NOLLYNINGIL VT | FET [T 'S T TI1 i
NOILYH3dO HOSS300dd-INN ¥O RN TvZXoIvL
WvydOvIa dlLi 3
5 5 TAET
q omElESRASE g L TV TInds 2T
- wyogg YaFM Pag uo paserdas (g Gy ET) STEOA HUQOT
v OO ErEdY, a5 b
b LETiE Bl TEdD 77
s T YWV 1
LEEE] 7
v £ (gt ——E A K
v [ ® O Td-001 L 2
LERELES ERL
~ N N wl wl w RN
o I I I & 7% N [3I5IE_0T
dg 494 E-2 I R ol v 5 N-I3538 TL9
dn 4o4 2-7 = AGTT dLIT GTx2 ErEdY
w e EI= I
Fe Fm I I B N - 25w z wnv
Tarroaoor <AHs e O ] B I Y » > 3
= | | o o | ~ [ T b N
a ¥ 5 S04 5 5 = d = E=IN o
EEN o ol = =9~ 7 2 NS
z Y 3 [ — hd o
= o
3 o s
S w o o
a5l c-1Yia SOHIT 22N
= -1V, SOWI 20A E-EIIN
cana¥onn SOWI 20A =




1 [ Z | [ 3 [ N/ S E] L B
G0 9T 0002-27-§
Es 408 Q35IA3H L5V Eu:__
TL eniserrusly pervp perpeav @ | WHA=WDDH
11J3rodd tAB NMVHO
v oaeu EAIES SLAANI0S HO055430Hd HO4 SHIAY IH WHA
T 0 [o:vlain ndd lo:vlain waa
Jaduinf o €z z1 uomsod Jeduing
¥9d4704 uYoT3anpoJsd Jog pepunodB 53 3sny yaIA
= THEA T4 = CLNLE]
I I
- I
B =
IS o
NI ] ¥ {NI]E
vOTA T4 Lo v I1aIA Td ASLNLE] Lo 7 ]0IA 0d
< ENEA- T4 = EWEA 04
- -
N I
- -
~ fiN
ETTR T4 ETTA 04
= ZNER-Td P ZNER-0d
- -
N I
- ~
o ~
20T td Z0Th-0d
c THHEA T4 < THEA-0d
I I
- I
) =
w ~
TOIA T4 TOIA 04
= ONEA-Td . ONEA-0d
I I
- I
) =
-~ =S
00Ih Td 00Ih 04
[0 v IWHA Td Lo v INHA 0d
= 7B WHA = = 7B WHA =
TZE (0T AND GLno- A OEv TZE 0T AND GLno- A OEv
ETE [ 0TLN0TA yaN9[ BTV ETE 0T LNOTA yaN9[ BTV
TTE [ 5OND yLno- A &Y TTE [ 5OND yLno- A &Y
TTE ] 51007 A EQNO[ 2TV TTE ] 5100 A EQNO[ 2TV
TTEBaND ELnOD- A T7F TTEBaND ELnOD- A T7F
STE{ Blno- A 2aNg[ T STE{ Bln0o-A 2aNg[ T
FTE | LaND zLno- AN FIY FTE | LaND zLno- AN FIY
ETE ] 1n0T A TaNY EWY ETE ] 1n0A TaNY EWY
o Z7E ] gaN9 TLno-AEVY — AEEELE] TLnO- A 7Y
TTE] 91N A 0gNg[ TV TTE] 9ln0"A 0gNg[ TV
OTE [ 5aN9 oLno- A oiv OTE [ 5aN9 oLno- A oiv
0TdL 5T Q009 HKd vaIA &Y TWEA - Td Gdl 5T Q009 HKd vaIA &Y TWEA 0d
TdT3IH0IT20A EWHEA T4 TEEQIA 201N EY ZWEA T4 0d-3H02-20n EWEA 04 TEEQIA 201N EY ZWEA 04
THEA T4 78] T0IA 0aIA 27 OWHA-Td THEA 04 78] T0IA 0aIA 27 OWHA-0d
£os TENITLND IS H TENITLND IS
N> =—3gg7=37 T 58] 3SN3S ENI™ZTA 5V [ e FY B R e A 58] 3SN3S ENI™ZTA 5V
FE]INITZTA  ONI-ZTA 7V FE]INITZTA  ONI-ZTA 7V
Trexo0s o3 eanoy EE{GNITGA ZNI-GAEV 038r905 03 °3noy EE{GNITGA ZNI-GAEV
@0l ZE] yNITGA TNI-GA 2V N ZE] yNITGA TNI-GA 2V
w=lm TE]ENITGA ONI-gA 7Y . TE]ENITGA ONI-gA 7Y
N il
B TLLr g Tler
5234 A 5%
9I0720A 5234
910 20A
L L
T Z £ /N G g 7 B




= = Nz = =
< |m
- = v
> o L
k1 bl o
= la |~
=
a
= o
- O Z 9
< i . w
! - = e o
» N B = © M =~ |29
et e v vt e T e T e 7 I = |9
i o =400
5 M P
‘ g ek
H O ECE H ECEREEE R EEE R = [ =] = S
i o e o o Y s o i =
= = g = = === o
I
e R R o e N e e N N N =N 1 B il o - N
AR Hiddddiddidids :
e e S O e S e NN NSNS . 5
O = = O O I S i W S i o v O M IS M -
LEEEREFREEEEEEFREE R EEEREEREERE o= :
L B ELFRbEL [ IcEEEpbblbbEBE E = H
= N T TR A =R TR AR o = -
" FEFLb L LEFLELLELEREREFERLELLEEEREREREE - =
Ll FLFEFPePFFFFWR| Pl lleFFFEFRFFFFFFF bolfmbol botsrinded] | | sl | | fobdslo B
P P e R Ol O ol Pl o o e o o ° :
s > = \ i | il -
N -
- N DY B~ B MO M@ (D1 % M DT BT MO D w i
< oN-D3IdE 4 SR i a 5
- 8438719 [F77v I
LNTd3a o o
ZE [EEIRFER - H
LR G1L_D63 ¢ H
g7gCSN T30 ESNTOH Oea3 1 152 :
77N d3a ZONTOH PETy T o -
—>gJENTd3T TSN OH DTy hs 0 e
e FANCEL OSNTOH PITT o7 psg 2 E)
e L RCEL EENTOH PETT o o E
TzvJoNTd3a BSNTOH Oya o7 557
- _ - o
rrvQZN TS LSNTOH O7e T pee =
- _ - o
EZIvo NS SSNTOR DETT 1 pss !
NTsH SSNTaH = o
TZav 723 o
N-+D3H-T19 PN-DIHH FGNTaH SALCLLE “
vZOV 520 G1L_ps3 !
NZEUIWTILY Aen-p3dn ESNTaH - [
E737 T20T G71L_ps2 zoo
NZ2038719 AoN-p3dn ZoNTaH - 295
- - TZav 77T 7L 051 She
NTTDIHTTL9 P - - W
EZHV TENTOH Ozeg o 150 [
N-0D3Y-11L3 ON-D3IHH 0SNTTH Dy ———— R 2=
52V 0 G1L_D43 znz
- _ - =N
TravIN Ty L s Sahe
- _ - oo
7 vCONTd Y BYNTOH Oprg oK —o=1
- e
_ LyN~oH Drzy Seon
QN T ds Srh-oh Do GTL_D46 jutiie
- cral
ERAC L ik Doy GTL_D45 ZIao
- [P
O LT A, GTL_D44 ol
T7aCN T uuTE _ E29 g1l _D43 P
NTAQHLH O T YT
TIVY Ton- -
NTHIOTH B CEE BRI TE!
czev TENTOH =
- i By
TrvCN THLTH GTL_D40
0vNTOH Dggy—
- T2z
FrgvON T LTH GTL_D33
BENTOH
- TZ3
FrgvQN T ko GTL_D3B
BENTOH
- TZH
N-43330 GTL_D37
ZEv LENTQH
NThsE( T2% 61L_D36
ZTZaV gENTOH —
NTIHdE 729 g1L_D3s
EEAR] - -
_ SENTOH Dgzy
v vONTHNE Sen-an GTL_D34
- "E2H ~=1 nas |
NTsaV B2 1L _D33
9z3¥ EEN-QH PDoor—o—— > |
N-Lsdndd 229 Gr1L_p3z
728 - -
Leon LSOH ZENTOH OFar o7 531
sey-1L9 528 ii:,:: IEN:UH TZH G1L_p3o
vEv-T1Ly  T2H _ DENiuH 92H G1L_D23
EEVTTLB §2d ;E:,:: EENTON PTIT 7 52
BzNTaH
= 77 7z
- ZEV~ LB B TEN-vH _ M G1L_p27
=} TE¥-TLD Tel . LZNiﬂH T2 G1L_Dp26
T 0Ev-TLe <ced E;:,:H HZNiﬂH 2T G1L_Dnzs
= Gev-1Ly Tel ‘- : EZNiw ST GTL_nz4
E ETEE IR A0 ,y ”Niw 22T GTL_pz3
- rzv-1L9 22l LZN,M EZNiuH 92T G1L_p2z2
gzy-TLy G2l HZ:,V: ZZNJ]H §2¥ G1L_pz1
Gz¥~ L9 EZ% izu’: IZNiﬂH TZ¥ G1L_pz0
[EXRRTE] EER . # DZNiﬂH EZW G1L_D13
Ezv- LB Tem ;;:,:H EINiﬂH E2T G1L_p18
Zzv~ L8 E2l ZN,VH EINiﬂH 2T G1L_p17
TR EE T ‘- : ”Niw V2N G1L_v1s6
ozv-1L9 92T UZN,VH HIJNW ”Niw 727 51 _p1s
GTv-TLy EZM EIN,VH ”Niw BZF G1L_p14
TR IR ,y ”Niw TZF G1L_p13
[rv-ie  FZROLENTYM EENTOR PTITe  5ag w
arvoqie ZZRSEN v ETNTOR PEIR T 5 1
TN VR TENTOH
grv-7Le 921 R, T2T 6c1L_Dp10 —
0TNTH
YTYTTLB TZH R, 927 G1L_D3
NTOH Dy
ETV-1L9 EZR IR, 22W g1l _p8 =
BN"OH Dgagr——————————
zrv-1ly  92F W g1l D7 W)
szRQTENT ¥R INTOH Oy
TTY-1L9 Sin-vH GTL_DE —
NTOH Dgr
otv-TLy 22K N vH B 2V g1l _ps
E¥-TL9 LERS . ENTOH DT gy o
vNTOH
ay-TL9 R . EZd G1L_p3
ENTQH
5 ry-119 927 Ny _ 22V g1l D2 m
s gy-119 VYV 4 N NI
< NTVH 1D MAH S O@E ~ BIN T MN—SM D~ O T MO - - o]
[l = E2h TNTOH Ogan—7 50 |
. Sy-T1L9 N-vh mmmmme @nsma—o A, GTL_DO
e = E2K 0 a T
5 AT e vn
Lo Ev-1L9
o= T
gy
Vo<
=
g @8]
Tow -
=
nre T =
Jhor o
Jo o m
Sz i
o <
mooLw! | (@)
23n< _
Taiel - <
TRES > |
1o
e L 4 L 4 il as]
G
Liu= N
~ - am]
< b o
L N T o 7T
m s o
o 5] /N ) —




1 _ [ 2| [ £ [ 2 N2 S [ 9 [ / , 8
g0 g7 0002Z-27T-§
Es 40 8 035IA3H L5¥1
oo AU PR Han-Hoo SIYNIIS VYHY / SNAWYH HOW 07828
t1J3rodd " AB NNYHO
[ 3711y
HIN~87T32A
Selr ol fo{fotofolta| | NN
111 | D R B
s=rlLa
CHNMTIENDHOHNMTDONDNO  OdNmTn
DEEDDOE oo
I I A S A e e e
7= T3 0vnaTvH2 NS SN,
- EN TYDQ-VHD 5000066 LLLH e it oypa-gH2 IV i} -
1= T ZYDO-YHI GO0LLLLLOOLLOLLLLLLLO TYOO-8HD TV =
- EvDa-VHD =25 => 25 >>>LULLLLOLLLO ZYDAa-8H) -
1= 7Tl FYDQ-VH SSSSSSsssss EVDO-EHD =
- £ CYDQ-vHD YYDO-GH -
1= TH 3YDO-VHD [E9) SYDO-EHD =
—H— [ IR :
b1 (- e— Gvod-da> 3 =
[0 81VDQT VKD - T 5T
i - T 080Q-VH2 > ompgIany [ 0 - [0 BIVDQTTEH)
1= TO TENQYHD > TEDQ-EH2 -
7 - 28007V H = ZEDO-GH) 7 -
£ 1= EBUO-VYHD E EBDO-EH2 £ =
1= YEUQ-VHD = VEDO-EH2 -
c - CEDA-YHD w CEDO-GH) T -
[0/ 8168001 ¥HD ] 1= GE0Q-VHD SEDQ-EH2 3 El -
b1 CTE 1= A L8DAQTYHD = ZBDA-GH) -
g A BE VHI = BEDO-EHI B ] E—— T 5T
g [0 818001 8HI
5
T O WIJ T VHD ZH WLITV¥HI 2 WLI"BHI [ ZT3V FIIT-aRy D> ST
-+ m
rv O T=HI3T-VAT  TW N-H13-vHd | NTH LI~ aHIPZTIV WIS T-aR3 57
o o
v i} (EERBELE T N42T¥HD o o W427@HD [TTIV WIoT-ERy ST
rv ID T=WI3T-VAT 29 N-H42-vHd | > HIW i NTH - 8HIPTTIY W33 T-aR3 ST
vrior (IE THI-WVE~-VAI FVV GHI“VHD o aWI-EHd [TZTV TR~ WVE-gR3 &7 0T
. - .
AR T3S WYE-VRI SVV 425" VHI c N3s-gWa [TZEv F3S-NVE-gR3 L GTI0T
A
v CIE OIS WVE VAI 28V 0IS~¥HD 0I5-8HD [ 223V TTERVE- Ry ST
n
INE JIXI VRO HIN-IN  Ed 0dX3~vHO o 0dx3"@HO [ FTAY JIX3I BRI -HIW JNEON
INE JEXI VHO HOW ON Zd TdXx3TVHD < Tdx3T@H) [FT3IV  JEXI ERI AON OWEDN
=
OOET VAI EI 00DH™VHD 0DK~EHD [TTOV  OUET EAD
TOUT VAD 21 TDU™YH) TouTeWd [GTIV  TOET EAD
ZOUT VAT TI ZOW"VHD ZoW~@HD [OTIV  ZOET EAD
TOUT VAI EH EDH-VHD EDMTEHD [ETOV  EUET EAD
FOET VA3 TH rOE"VHI yOM~EHD [5T3I¥ VOB T EAD
TOET VHD Td S50H-v¥H) souTad [FEIy  GuET AW =
= TOET-VAI TN 3OH"VHI JUETEHD ELERR-T ]
VT T — TOET- VA3 EN LOH"VHI LUMTEHD [ETOV  ZUBT EHD 5
[0 £10H17VHD o o @l 0 LIUHT-BHD
) TN 0" 33U ¥HO 0-43U"EHI [ETVY ¢ FENTGIErTE '
8 PN ——3g-g-VA3 * T4 T-43M-VHI To43uT@Hd [FTVY LvisT
- [ oaTu [FT3 g TH
OTR  VEY 0vTH
TeTH [T TETH
TTR 53V TYTH
zgT1H [5TO ZgTH
ZTH 7OV ZvH
EGTH [ 513 EETH
A TO¥ EVIH Ed
N < veT1H [9T8E FETH
TIV vy IH o
= SETH [970 TETH
TTR 24V SV -
= 3gTH [§T0 TETH
TTR T3V 3vIH -
| LgTH [TT3 ToTH
TTR T3V LvTH >
o BaTH [ZT4H TOTH
8z (I8 - = o
IS TR EQV BLSVTH s o E8TH BTV oA
- il
82 (18 N-BLG TH  20% N-BLSVTH o . 0T8TH [BTE 0TaTH
- s
TTTH EJV TTY1H - » TTETH [BTD TTETH
a -
sz [O0E> FIN-J30EMH €37 434VIH o A 2T8TH [BT3 ZTTETR
a
IWOIZVIR  F3V dWDOZVTH o ETETH [ETD ETETH
\
OTTH €3V 0TV H ~ ¥T8TH [ETOT FTETH
B TTH TV 8Y1H - STETH [5T4 CTETH
Nl b
ETH  S3¥ VM A
- S 0815 @7TH [ BTV CENEERI 18 SE
z - =
== gy 0ETBTTIIA N-o08Ll5 BTHIETY N-0EISETH 18 SE
STvyFETBTIIIA TELSTRIH 5] s
R anse o7 TEISOTA
HINTB TIaA NTTELETBTH - oe
570 N-TEISETH
Bz (= STV dNOJHETH ETETH TH
LO'TT11H e NDDOHNMTING LT3 678T
ozg 43487 B 675 N I~ 30O ey M 0 3 D MM & 5 BTETH [OTS TTETH
L e e S M A A
IROSZETH LTBTH [ITY ITETH
> Nvod II0ENH L gratw [ZTT TTETH
BEGE T 5
2 e N N N N e N R N e Y S E T [0 60 18 1h
e &
i
= g =
HON=B-T30A 141
T 7 T i 7 G g 7 B




1 | 2 |

G0 97 0002-27-§

Es 40 8 Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !

1
11J3rodd tAB NMVHO
¥ o iaay RIS
a2 B oot
~ L [Tl Tl Tl Tl -
N NNNN N ==Y N =
= Plorkawlloleofuolmimi ! el oSkl orto ||
S 07¥55M F5g
9z > — - 1V uumwmwmw< R R N NN AL AL AR A RS e ee55665Wa T- ¥ 554 o
HIWTOL"SITHJVEI " J3HA v OUNEWNPO U@ NDUTEWNR W@~ UTA WN P OWO~NmUTsWN RO D W0
BOOON
o VBETTIIN [y *
AR - L
TYBTTI0A oy
gy [900dA anNo By vy EV BE'GE'EE'ZE'TE 0E'B2°'9Z'0Z'GT +T
50qaA =
] N-NILsH Oggy ELE N-T5aTId <]
g5 rDaan \ 25, AT uex
N=18300 Ogvy ELER) T RH
STTEDOOA - Bg p\n08 ENBH har
NTLS3L Ogay 7 T HEEN
eT9200aA THBH
g5 TD0aA
£5{000an BLNOATIH gy NYTId- BRI HIW {imo> ET o
¥LINONTOH gy R mararp st TaD e7 HOH™BTTJOA
EN_IET 079V BYNTE3E/OTe BLAONTIY ooy N¥TINKS BRI HIR 0D €71 =
nadn RELRER - - oL
o SN IETOT OV L syap7a ¥LNONTIH gy NYTINKS ¥HI HIW I e wle
:TMNZme 17dovy TN- 38 J d9v E09N~T3B/D79 99313 Fgy FIN- V139570 Chiilze
oNTIETITEY E8YINT038/379 NINTOH [52g TR T3NS o Hilzt
3z - -
18 = = N-HH3IET -
EHIs A9V i - AR AE] TEQV 497
92 C1E EVd doV To | H¥dTB oEqy-s _ 4
0TV 0EQV 43V
92 T - NS5 E20Y73 7013 §ZavV d9V
“IN5 29V AL -
92 T vt v N-034-9 820Y73 7gTQ §ZavV d9V
BLELNEER A% -
3z (I8 M ; N- 73503079 MRS A AL
- - KIT 29V EE) -
= 92 (TE ToTashAT M- d0ls-38 320¥79 Mgt 3 g§ZavV d9V
—JUI5 49V T -
92 (T " _ ‘ M- ayl-s §20¥73 gy SZav d9v
o5 3z (IE ML > - hQuI-9 v2avTs g TZOaV 49V
B ] i N~ X0HL 49V 73 S £20v-9 oo N ——
s N-3WvHe3 - d9v ER} 220v"9 g S
El _ -
92 (18 N-BLS 85 49V TTO " elsTes T20Y79 gy TZaV 497
92 (18 §L5 85 d9V ZTg | 8LlsTas 020Y79 753 0Z0¥ 49V
ETOY™Y Mgy 10V d9V
9z <IE - —gv— N-TEls Oy
v a9V 3 -
. a7 (FT norersTa _ : Tals-ay BTOY™Y 73 BT0V d9V
QI18vNa 003=NI z i retsTavodov Er ) - LTOVTY 7y 7Tav-d9v
TOMLNOO 003 854 = NT0EIE OV 43V R 3T0Y "3 73 FTaV-d9V
9218 “av- oEls gy dav d9y -
T OHI5 0V d97 €0 W W STav-9 g R
92 (IE STE=157 7T 2Lls YTOYT9 5 vTav 49V
92 (18 TIS 49V vTa | TLls ETOY™Y oy ETaV - 49V
® zravTa -
52 (18 A d 015 d9v T3 | O0LlS ra ] ZTqv 49V
o ™ TRAYTI g TTav d9v
x| 2h| o7 92z (Iug} {[Raea=N n erah - 4am n
v ey 2R 97 <Trol . 0Tav™3 73 0Tav d9v
RELLNEER TV -
- o N K 60Y™3 73 EQV dav
el - 785 d9¥ TT3 | L¥BS 80Y73 Ty Bav dov
SES 49V TTa | 9ves L0¥73 79 Iav_dav
GES d9V TTE | SvES 90Y73 773 Tav_d9v
FES 49V TTV | P¥es 8-T292p GaVT9 77 TOv dov
EES 49V ZT3 | EYES vavTe 7y Tav 49V
va <<<<<<<<<<<<<<<<<<<<<<<<<<<< _
>as—I97 TV 2vEs g e et EQVTY g Cav—I9v
A0000A0AO000A0606A06060A0N0 06 20v-5 s o
= T¥Es IS
[o:s1857day TasTdoy Erd AR AR _
97 (- e— 085 d97 €T3 | 0VES PIDDDODDIDODDDDDDDDDD DD DD D D TAVTY Ty TaV 45V
RERERERREN I _
92 (amat N=3dTd=d57 ETECN " 3dId PURIN NN VIR RN S S S (00 N U1 W 00YT9 T3 TTV=d97
— DN LN OWRI MO LN —
[ oe —— T 92
- = TN [0 TEIQY dBY

HOW™B7TJ0A




1 I 2 I £ 2 N 5 E] L ]
g0 g7 0002Z-27T-§
Es 40 0¥ Q35IA3H L5V Eu:__
TL eintssatuaiy resur peppagu :
osrou a wavio BRraTasiy resur sereeany o AHLINIOHIIY 140dd05 ONY 9NI 1400340 HOW 0vBZI8
[ 3711y
LMX27ddNS " HOW=-NOOH
138dIHO 1no
v T NI TE-gsERg <ALloz?
(10373 DO 0550 T EE 08— TooT <21 2T
AIEEINN prieseaan | vrE
NOILOZ13S HLd3a DOI vLINTY L vLINTY L
~T3cTH ~T3cTH
~0 d3 -0 4oy
0 iz 5]° iz 3538709
|| a135 +138
5 THLT THLT
cos 4 0T .
S 3
Ly e AA—7y—195 2 >
ZHBH - -
SHGZTZELON ETEIIN
L¥TT1l9 404 JO3ISES8J 03 OdI WOJY 9nN3s 340YG ETEJIN
ETE2SA
HIW=WDOH
ONITdNOO3d HOW HOW 01 85012 828ld
8 NOILVHINID V43411LD HOW
= 66/B2/T SuoF3saor dej spEsiosg psrous
e . . . . . .
o DU dvd1lS AONINOINS |
N N SNg 1SOH &2
B ot S1INJdID dWV1D MOS SNdvy
ES =
N ™ wex oz
A T
DT AT =| =
0T (2 307 (2 L =
i’ 0t
o
;m% Znaalf;
L Aty 33g775 @ L
o THED
p
e
2 3 T
HOW 01 850j0 80e|d = 3
sorlin
NOILVHINTO 4349NH HOI a-oYia
= 618 ORI Ve A0
H HOW 01 850[0 89€|d ErrecIE FIETHVETERD PTrEETGIIA
°
wex NOILVY3INTO 94347119 HOW ZEINTYL
ios
Tor .
sanzs| ST Ts—g Tl 82 02
sel B =
HH R E19 H
1012 T *
WoK o1 axan nio T unrs ol
dey 4n Tip (r) eserd  3LON 0¥) i sel 3 3
8182; L7823y =
EZr: E)
B 3
wex ver E
B2 B ®@rmH sie fas = =
sl )’ "
o THBD
= LRI THED|; 2
. T ; :
3
™ uex 2 e
1 dos = Tlox
It it
~ ~ FOBELEWR
L] M Mg 73g715 @ hd
EIVE IR TVEIN ! v 8 O @3 vE VA
) b1 8 (I8 YIS AVE - VHD
Wm
ETEJIN HIN™@87T
LA
T 7 £ 7 7N g 3 7 B




1 | 2| | E NA 5 I 9 [ L 8
03T 0002-2T-TG _
ES 40 TT Q3ISTAIH L5v1 Eu:__ £01'39T70002-2T7-5
530U L8 Wrva Trrmenrasy sesen eereeses o T NOTLNnNgIHLSTA A2071D
¥ asy t37L1l Te3sAJ4) ZHWBTE VT
-
I
> —
@] il
(I2d Buruuny 88443 HII "ZHWEE CEEHDII w» o =~ [AE E "ZHWEE
~ H
sepoj ofrpny EJY ‘zHwgBZ 2T CLBOY .
. o o N ANE E ZHWEE
(48wt | Td40Y) HOL BTE ¥T $150 o —
e o
HOI “ZHWBYL ZE foLY » [a) w ANE E ZHWEE
o ZHNL'ZE —
s4suwT| p5Z@ "ZHWEBTE VT CPTATD
) > B [REEE NE E ZHWEE
0IS 3 85N ZHNBY =R ] ®
o
sng 1247 % sng I0d "ZHWEE “NT0d
. [REER ANE E ZHWSY
5Ng J2IdY ZHW.G 9T CNTOOIdY CLBIYV) NE'E "ZAWEZ 2T
CXTJ1H) AE E ZHNGS
JVH HIW “O-WYHOH “ZHWOOY/00E CN4D/NWLD
CBVA10) AE E ZHANBV
Hyg9d "VvHY "d9vV "ZHWI939 X109 HM4
(X 100LdV) NG 2 ZHWIT
§5d HONW 5 Jdosseso0d4d ZHWNEET/00T N TIH
CEEHDI) ANE E ZHWEE
5 310N NV 7 [SAZRES ANE E ZHWBTE ¥7T
[LED] AEE ZHAWEE
150 ZHWGZ [REEE NE E ZHWEE
(X127 SNS) ANE E "ZHNBY/. ZE
[REEE NE E ZHWEE
0Is
INEEREE
LNOXTIH
Hrgd CXT233IdY) AG 2 TZHWIT
WL
e W40
=l
o T T CM¥T109) AE E ZHNI9
@ B B
I o f=)
~ = =
> >
= =
#N 40
YRR f
HOW [REER) ANE E ZHWY9Y
ALy f [RELE) NG 2 ZHWEET /00
#N 40 1 E T T
o o
o = =
- = =
s = =
o > >
: = =
-
[EE
WLD
INOX10H
INOX10H MEETXI
T-(43H) 2ANI0 / BS54 nNdo
270434 2ANIQ / BS4 NdD
[RELR) NG 2 ~ZHWEET/00°7T
[ERELR) NG 2 ZHWEET/007T
(X T100LdV) NG 2 “ZHNWST
[(RELR) NG 2 ~ZHWEET/00T
411 0 Nd3 T nda
(X T100LdV) NG 2 “ZHNWST
T 7 £ 7N o 3 7 B




T | 2 [ £ [ 17 N/ S 39 L g

g0 g7 0002Z-27T-§
Es 40 ev 0351A38 15v1 Eu:__ B
o e einissatuasy resur permeqss @ ! N3IOTXHTI=-NDOH NOT L¥YHINITO N300
[ 3711

pajuswaTdul 30N =«

T 440 ND Tier -
17T EENCE T T EREE] ~EET T
7ES g I 0 T CREE] SEET 440 £-2 pier
007 Ts | T 0 EREE] EET ZHNEET w00l .
007 TE | T T 05 00T o
007 g I 0 T L S00T 03345 B5d ~
00E T8 0 T 05 001 N
002 v I 0 0 0% =007 -
SnenvH 0ILvH 7 TLI0N oLTnN YT~ 438- 9040 | 854 =
w2I9S gs4
E
°
oF 35757 z
2N T
sal, N
o Tazr o
Es Hm
ETE2IA 2 -oe
<2 -l
o “Lre
ke v
o5
= gos|y
T x5
d_b|
B T L4 4 ——| BOEZ2AD °3 =seT)
A sy = aen r1a9f deo idp ssery
adn an
™ Lx T T
WL —a Goals |32 Godln Taot a4 21, |
AP 95 ay 15 10; 15 A S— i |
d00T nTd 00 T R R R ELACLLERLE [EIREEL i du L2
L5u it
= Tl han M s TIEJ0E T 77 LERS RN 3o mw
Tardy 2z = T3AE L 238D T ly-aon zenrd ¥ TIEdH S Tee HHEE - JTHJ3N13 g
VW T482 TR " haa Tl e T46dH ¢ T2z  ZANEE-WIO19-1UDT L2 o1
w TETETL H z z 08d - #10I0d By
mDArdd 22 g alb o
s E-EITN -
- = e
N-Ov3idds
4 e _ ~ b
Lo E=8 =
<3 Ta¥n
w R4l 0N B
ERES ESES 7T 1717554 9 55077 ETEIIN
ey By |[TT°554 GT55A_ 02
9 eunw V7 017554 yTESAET
SI01SISa1 UOIPUIS3P SAOW PUP UONBUILLIZ) SOU3S 10} WIYOEE [EISul spreS >F L iy [
s - 34 GE 87554 FhY s
SPEOI U1 12 PRIRUILIBL OV B1E SI3U S3US W 0157 €-eadn [l e i<
508 82l ZRWBY RO OF [ZHWBY =00T/EETT3IS BZ
15 H
& (Iut} FOR Y T3Mdd 2 i T - Zisdl e — Tmoy SE
3 1o [ ZrJo13s [ ELY e m—~ o_tdt 77 ToN I HFgd UL O
fexi! -
[Ras TN TINdd 7 T T EE T35 0-8gAET7 } SEEREEIR Tzg FOT 139 1h M8
LEW an mum VE [*Q¥3IHAS ET99AE O7Z hd ZAGdH S V7 HIW— XTI 1H 100 gz
ELng 0d-NT3ndd z T GE |[~NNOHMd Z2799AE G2 g E EREREELR
9E [*d0L15Nd2 TAGdH ZZ o EE
° 41312478 TAS I T vy NVI-JI1310d  H1o3 £ 5
mmm ¥ {0%72Nd2 9¥73I3 LITody 22| El E OIS XT3I0d
5 (IO S = RRFLEE S¥13I2d % 3 z 1isdy 2z -
&y Jz¥1204d) vH1II2 AT TZg FII-WJ13I0d 8
ET Tno 9% |[EXT2N0dD EXTIID Z ZArP dH 5§ V27 TIO0JSXNTILTd TE
EREREEECREFLL ZH1dI2d T ER NPT Ty AN NS R E] LE
ET ] E¥ |Z27ZAI0"Ndd FATIII ZAVdH L 277 ELOJS_MTOI0d
T WTJ330 9000 05 [T-2ZAI0-NdI4-I07I) g ¥ PIO015 AToL0d EE
°
Be o ST {021dY 1no-Ivix— g =
E TIIdY NITTYLX I
E ot VS 2)Idy W
SE T3 E eEDI0 O A zyusre bt Ban
ZE |+d01510d 0334 ¢ asop [ 15E”
TE |£ZAETTA I TV A ot
- d ECa-AEQQA STAETUAZZ soeld 7]
e ] Ev |¥”AS5200A FTAEQOAEZ
el e mz ETAGZOQA  ETAEQUATS
sanismonE B RN TG |2-A52004A ZTAETTACOT
= = = @t {1-Aczgqus _ T-AEQIAT ¥
&b RN NEETYND
UoFjeuTulal safdss 4401570 Yo e o 3
EETYa o3 asara sasTg P e
NN
N o
B = =
P y2X31¥L 2 |
o al o ° Py Py ° ° ° Py PP
- N wr o or it vox i it P R SR, o
: ItH har iar har har iar Nar Vet it et tie TH 10103UU0d yis pue
1 N1 O O 1 O 1 N 11 1 N T T = [e1shio anowias
ne o n¥-o ne-o nr o n¥-o ne-o nr'o ny'o noJ nox dzz dzz
4900 [eUIBIX® 104
-2 ° ° ° Py °
wix ucx ux wix c0a | cos
AL tos s HH to5 ainfban
Va7 it iar Va7 nie|has
Vs o xoils  Rirle darpe darfs 2|3 7|
WHo0S noz nro ny o i v o dze ‘ldze
Ao
-0I% ¥
Nﬂxqmu T k\ BAIEI LR R R LS R A LE RS T -
ETE2IA
® ® ®

O mis-on

ETEJJA




1 I 2 I £ NZ 5 E] L 8
G0 9T 0002-27-§
ES 40 ET
035IA3H L5¥1 :=
L @inysesvusiy resur pempeguz g ! _
t1o3rodd tAB NNYHO 9JHO-NDOH
¥ o iaay RIS
4. 53H0 sur 4o uses sseu Aseq we g3 5 gy sdey eserg s
ia7
2| 321
7o
9340 +° ,G°'0 UFY3Fm soerg §/5O0F3
sind3no ay3 o3 passed SE y[o48y '8@poy 3sa| ul mmm _ ool
Eos|y s
x5
T T T Ih) =
s o T B
1591 8|qeus N0 T 0 FHBI "l
TEWION 0 0 ZNBH
Saow 7S o5 . cos a1 T4 ENKOERd GHI LA B
ST A3 GE z cog
E oo ISR I S
704.LNOD IAON 924A SNFNVY e HH Gl s
T=¥T0430- 5040 <Ll ze
° ° °
usx
99 zios tis =
Y AQT AST AST
v e i il
pasjususTdul 3oy . ned
HONTBTTI0A 93 /sne3[; swed. suedf
T PEEE T T 55 T
75 7 T T 55 T ~ Sinis-on hd e
o 5 T T 55 T = ¥3¥e-3240
0" 8 T T 3 oot - ~
0oV B 0 T 05 00T == -
wE 3 T 5 o T = [
002 v 0 0 05 00T wn = romal
—— | d4nis-on o) [S5Er o
snamv ol W o 10434 9080 as4 e
[
NOILOT13S AONIANOIHS SNANVYH P
S, 5040 Su3 so uaea Jsau y9sq uo sde) saArq
vy [HT> TS 05 5J60
= aueld EELY¥) 0.4 83ustyay AG'2
L4 CRiEE by e RS | =
odn HH
Ros hat
cos 2| 521
FHE o
d00T -
8071 o u M aode
ares _ 7 3340 4° G0 UFUAF Td
a e
s q 2
ared cog erad cog og T298
5y cos, 3 Jan =
b 5 B M
4 3 S
£gp: dan LTEH
= 58 v
&re cog 13 13 ZENQHNdET Md ENGHRd VHD Wt s
[ B Nl A Py x oe z T R ~8dOLSTT s0m
WIJH™VHD hd * z T Treu o Tanx T s
zray 7a ]
WA T dig NI 6 B
82 NI OLTMH 1raaee T
NT
82 TLINK J0g A
13 Y Y Y
i
o 31
10T 1 dos EH 1 dos s
n it Aot it it Aot \
= 308 v 207 | 207 [y 307 | 307 | y
= fren 0t o nt'o nv'o 0t o v o
e HINTB~TI2A -
o vrea|y FEreol, 0TrEd[. Breal, £rEd[. THEI|.
44nts-oN Py ® ®
= NIVET80HT
ETEIIN A 34nLs 0N
5y =gt
[
T 7 T 7 G g I 7 g




T | 2 [ £ [ 17 N/ S 39 L g

) 9T 0002-27-§
Es 40 v Q35TAIY 15¥1 Eu:__
L sinjasifualy Tejul peppegul @ : YHI WWIH=WOOH
1133roud (A8 NNYHO

o = SHOLIJINNOD VYHI WWIH

T0 - sssuppy SnENS 00 - sssdppy sngns =
THBL Y15 ON - 1HOddNS 23K 02d irar a5
44nLsTON
- aN - P
TVOERS Ty 0 0dX3"0TAUSHE7EGr5 g Moo orsau MW ErgldX3T0rAESY YOSy TVOENS LBy ¥E'B2 V25T P
ERELTH LIRS TAXITEASHTT Y o ML oy 553y~ T MO oN £y dX3TEAUSY 135ETY Y0NS T8> vE'BZ'VZ ST 4
ins GTWNINS -AHSH STt HHIES -ANSH
LEY STHHIHS-AHSHGEy TEVISTNWIHS-AHSH LEv
Trall00A  VIHNIMS-AHSHEpg =g P FHNIHG-AHSH  /QQNgrg @
TEv300A  ETHHIMS-AHSHEov SFVETNWIHS-AHSH  900Nggy axlp
_ _ FEEGU0A  ZTHNIMS-AHSHEyg SFEZUNNIENS-AHSH  SUQN;eg 2
- = FEv 00N TTHNIMS-AUSH-pg TP PNNTES-AUSH v QQNpey w
u u 700N OTHNIMS-AHSHTog SFo0THHIHS-AHSH  E00N;5g = =
e It TF¥Ean BHNIHS-AHSHE;g EFEENNTIES-AHSY 200 Ny in i
eaoE L TFEF0ON  BWNIHS-AHSHTTE TrEEANTES-AEsE  TOONTyg il i Wiy o1 ETE2N
j— T5v0 00 A LWNIHWS-AUSHgGy TFVLWNIBS-AHSH 000 N5y LN ARE asop
Chdsod -
arsol. FOCER SHNIUS-AUSHy g Zrgi N Tus-Ausy i
Tvnastzaon SHHIHS-AHSH 5y TrySANIHS-Ad5H TYNOS 230N SHED|.
Jaqun  PHHIES-AUSHETO TR ANTHE-AUSE o]
971 ¥7 8 (NI —7= L 2 lh ﬁmmzui ENNIHS-AUSHzy L R 2 EL L = <WI]39T 'FvT'8B
IIER-E-VHD TGV ZHHTES - K S HEry N TEs -k TSV EELTA S RE)
THNTUS-AUSHEF i THHTHS - AHSY
RN 9AH S g —ss—gTs—<ilav 8z
SAHSH = _ SAHSHypy N=ES—47S (Ni]B2 02
8y BE'EE ZETE" L3534-rAYSY G5e-E33A  BSE-EJIAT L3534 v AYsY TEETI T By BE'EE ZE'TE'OE'B2 9Z'6
EAusH Zverey EgZve CENMSHEer o gagRg <1102
REERCIYEY TVSEey gt s TdX3IT2NES gy rayseryRs o N
0dX3TAHSH g<mj SEqO VS 0dX3ITTAYS Uy TE oty = N
_ _ ETEIN VT OLSTHVHT¥HD _ _
9 vCImat WESI-0TSE-vVHO gevlN0s 0LsS NIS~-0ISHEg P T TTETTE T8> gEgN IS5 0LS LN0S 0ISgeyz=7-gTs—wyg—vioMm "’
paiis! _ _ ¥ 2 b T ot
91 CIID WEIL-Wosg-vAI  vev’25] HIS ey R R ] s5vl2SH OS5 ey yos-wvE-vRI > 018
o It} WEIL CRog VA vegdMdt UWIHETE Z-T TWIE VA3 FoEo oY R 12 I T
Er LED> N WIow vRo zry hLi3T NH LYy Z-T N WIJT ¥HD TEy ALY 8
ET WIoH- VRO pryiid] WLoHg7y Z-T WI3 1T VHD sz LloY 8
Ot p —_ -
9T It R LA M P T3 BN S LLL T-T- N~ W33T VA3 Tagihaot oooos :
st Cligd WIJE vHI oTgtdd1 eeam=  W4Hrgy Z-T WII T VHD cgghddd  eoeoe 0TE WITT VA 8
0UBE- VRO eyl 1031 <<<<<  01034ggy Z-T 00HE VH) sgy0 1008 errg 010355y OUE T VA
ToEE VRO zzgl 1037 nnges 1100477y Z-T TOHH_VHD Trgl 1008 geBar T103777g TOET VAD
ZUHE VR zezyc 1037 maana 2103877y Z-T1 Z0HY VAD TIy21038 2ot 2103 g5y 20U T VAD
EouE vAo oe\- 1027 SRiRs E100HETg Z-7 EOHE VAD ergt 1028 =oile ET00T05g ETHT VAD
vOEE VRO ozy 1031 "=t vA00METy Z-T VOEE VAD gzyy 1038 o P10 gy YOET VAD
SUE-vAo gralMiET Siass  OMDUHETg Z-T-SO0Hg VA3 57g0M"0HE  =owu.ws ONDHTGTE SUET- VA
ot STHE-VHD m:wnmﬁ Cacea wnmmnmz Z-T-S0HE-VAD mzwnmmm Laial anM,m: FTAT-VAD .
1o — iexa u - - [t | _ T
ARSI ZOEE VRO 978 REEPH I7E Z-T [OUE VA 77y e TTE 7O T VAD e
FEU0H VR zegooldl "GRRR  B8DGHygg Z-T-BEDGH VA Tggfe008  DoLRY 88D0T5Eg BEI0T- VA
ronae vRy_zeyt8007 Taage  L8DOHTgy Z-T Z800H VA Tgyt8008  Hhhss LBDOGEy T00T1 VAD
gg008 VRO 0egl800T ~LLLL  9800HEgy Z-T-9E0GI- VA2 Fgg 8008 onnu” 9BD0TGEg SEOCT-VHD
SE0ad-vA) 0y o007 “aoo.  GBDAHEGY Z-T-GEDGI- VA2 Fgvc800d  mawew GBDOTGEy SEOCT-VHD
vaooE vAo 8zg’ 80071 <eee= VE00MTgy Z-T VEOTH VA cogre0ad  memwr YEDOTggg VEOTT ¥HD
EEO00E vAD B2y 0007 sgmes E8D0HGgy Z-T EED0H ¥AD SgyE800E  Zxpx- EEDOTEgy EED0T VA
Zguod - vAo 9egcf0dT j==<< Z280047gy Z-T 2EDOH VA2 73gZenas srove 28007055y ZEDOT VA
TEOGE VAD ENZMMDA tanEs ﬂmmannf Z-T TEOCH VAD Z,ZMMDM EE ﬁwm?mm,\ TEOQT VAD
37 (InE = g1 g===a  pggoy — = gy ®F°92 0EDO - T 8
AL 0gU0E VRO  F28 Ranne EEL Z-T 0EDCH VHD CEL siiab ved OEDO T VHD TS TERLE
TVOaU VA3 ZyBYDOT 777 B¥DOHTgy Z-T @vVOTH VA3 TEvevO0aE - n B¥DOTGy TVOTT VHI
AITELE zglvi0T egnes  LVDOHTEg Z2-T [VOUH ¥HD TEELYI0E  mgmyy LVDOTEg IVOQT VHD
GVOaE VHD vyeveaT oog,, 9VDOHEgy Z2-T 9V00H ¥HD L M L o EEA LR AE]
EVOaH-VHD vEsvoal sote:  SVDOHEgy Z-T GVOOH VAD cogsviOd  $ofl. SYDUTyg TVOQT VA2
vVOQE VA2 gy[P¥UQT Zi555 rYUOH7gy Z-T VVDO0U VA2 78y Y008 hawan PYDOTEY TYOQT VHD
EVOOH VAD ggt¥ldl 3355 EVDOH7gg Z-T EVOUH ¥AD 7ggtvlO08 Sefa  EVDUTgg EVOO T VA
ZVOAE-VHD gy2vean 2¥0aHTgy Z-T ZVO0H VAD coy2voad 2¥D0 gy ZVOO T VAD
- TVOQE VHD mmﬁumf w“mmummm Z-T TVYOUH ¥AD mmmﬁummm w“mm__,mm TVOOT VHD .
1o = u = = 1 = iy
e Y OVDAE-VHD OT¥ N Z-T-0VDOH VHD £ 0TV OVOO T VA RS
EEESONIA ESOHIANreg
as CELLEL Z50HI NrEy
TSOHIA zagn ZaaAs TSOND
T TTE L TEE
TEV050HIA TQUASTEy e 05 0H Afpy
LNoNId LnoNTd
B6/0E/F 5 0 AIH 86/0E/7 5 0 AIH
WA TH WATE
v-8-1¥ns E-EIIN E-eadn V=BTSNS




1 2 | I £ I 2 N 5 E] L 8
TgTT0002-27-§
Es 4D ST Q35IA3H L5V Eu:__
TL eintssitusiy resur peppequs gl ! GHI " WWIH-= ou
t1J3rodd " AB NNYHO
[ 3711y
E0 - sssJppPy sn@ps 70 - sssduppy sngns =
ZNoIr INOTC an
- - Caoy g 44nLsTON
VOIS TvY 05 0dX 30T A SHrrrrre T Ta N A==y ETE ¢ X 3T 0T AU VOStey v IERE IO vE‘B2 vz’ p
T=vi125 TAXITEAMSH o g N ST T X ITE S REE TTETE To> re'B2 Ve ]
ITHNIHS-AUSY THWIHS-AHSH
ran:tLH] B 0CTE CEE B dhSoy
STHHIHS-AHSHGEy TEVISTNWIHS-AHSH
Trall00A  VIHNIMS-AHSHEpg SFP PNWING-AUSH  LQQNggg 2
TEv300A  ETHHIMS-AHSHEov SFVETNWIHS-AHSH  900Nggy axlp
_ _ FEEGU0A  ZTHNIMS-AHSHEyg SFEZUNNIENS-AHSH  SUQN;eg =
= = Fevl700A  TTWHINS-AMGHzpp g P FNNIES-AMSH ¥ O0NpEy =
u u 700N OTHNIMS-AHSHTog SFo0THHIHS-AHSH  E00N;5g = =
e It TF¥Ean BHNIHS-AHSHE;g EFEENNTIES-AHSY 200 Ny i ir
To% 105 -
ntots 0t TFEraaA BHHIES-AESHgyg TTEENNIHS-AH5Y 100Ny | It . ETEQSA
THv0aan LWWIHS-AHS sy LN IS - AEsH 000 Nppy 205 0% som
TdoTI|. ZNOT I SHHIHS -AHSH T e LR nre’o nr'o
SHHIHS-AHSH SHHIHS-AHS5H
Tvngs zoon 1Al v
STEA Lue huelTY T ras ks
L1578 [WI> == EELT - Eial 5¥V -
F3EATETERD T hd N ZHNTHS - AHSHE T e NHIHS - Ad5H
THNIHG-AHGH THHING-AHSH
av-az W55 275 ovg H4sH =Y &
82 02 [WI> et RN = _
By BE EE ZE'TE'OE'B2 92'6 = L3534-rAYSY = 13534
N-I5HID BEE - -
2oy g5ETEJIA  BSETESIN T
N R R e TP ERE YT TVSEey gt s Tdx3-
N TTYS=ZER =S FTE0dX3TAHSH 0VSEeg SEqO VS 0dx3-
E-EIIN ST B3N
A 2enis; = = Lnos-ors NIS-OI T8 NIS-DIS 1nps-ors T 5T
WESI 0ISU §HD  9EV SEES 2 71 -p1c-prg-ob TR TR GEVZ T 0I5 WYE §HD
Z 1 0Ic Wyg 8u)  DIE-W¥H-BHD peve T 0TS MYS AN e ot
¢ v Ino} WEIL-V359-8R3  FeEV)2S] AIsHETy 7-T WISU-ER3 5oy 2sH AE ey yas Ve aRy S 078
7 CIng} FETL TRoE Ao vegef?’ EEER Z-T ORIE EFD ToElhoY R 12 B T R e R
E7 N~WIJE-gn3 ZrvihLad NWLI gy Z-T N RIJT &A3 TEVNWLIH 8
Er Wiou 8Ro_ vryid] WLoYETY Z-T WIJT BAD A s e
At p —_ -
L Iy NWI38-8h0 27" N427 ooren NH4dHTgg ST N WA T-8A7 TEg 498 oopon 8
LT I e gny  orgtddl  Emama  WAOHTEE Z-T WII T EHD cgghddd  eoeoe 0TE WITT BRI 8
oUBE-gR0 eyl 1031 <<<<<  01034ggy Z-T 00HE EW) sgy0 1008 errg 010355y LEERRCEE
ToeE @R zzgl 1037 nraes  T03HT7y Z-T TOHH _EHD Trgl 1008 geBar T103777g TOET BRI
ZuEd @R0_ zZeyc 1021 mEenem s 210o8yTy Z-1T Z0dd €AD TIy21038 2ot 2103 g5y A ERELE)
EouE -8R0 oe\- 1027 SRiRs E100HETg Z-7 EDHE BAD ergt 1028 =oile ET00T05g ECRRELE
vOEE_BRD ozy’ 1031 “etec vA00METy Z-7 VOEE EAD gzyy 1038 o P10 gy YOET 8H0
SuE-gno  gralMiET Shass  OMDUHETg Z-T-SO0Hg-ER3 57g0M"0HE  =owu.ws ONDHTGTE ELERBCLE
o STHd-gR0 m:wnmﬁ Cacea wnmmnmz Z-T-S0HE-6A3 mzwnmmm Laial anM,m: FTAT-a/0 .
1o — iexa u - - [t | _ T
Y EETTETE) ZO0E ERD  9TE REEPH I7E Z-T [0UE EAD 77y e TTE 70T EAD T
FEU0H - 6F0  zeg-oldTl "GRRR  B8DGHygg Z-T-BED0H-EHD Tggfe008  DoLRY 88D0T5Eg BEU0T- 602
7onae gRy_zevt8007 Todge  L8DOHTGy Z-T /8000 EAD Tgyt8008  Hhhss LBDOGEy 0071 8/)
gg000 gR0  0eg 8007 ~LLLL  9800Hggy Z-T-9a00d-8AD Fgg 8008 onnu” 9BD0TGEg SEOCT-GHD
SEnad-gR)  0ev-o00T “aeo.  GBDAHEGY Z-T-GEDGH-EAD Fgvc800d  mawew GBDOTGEy SEOCT-GHD
vaooe BR0  82g’ 8007 <eee= YE800MTgy Z-T VEO0TH EAD cogre0ad  memwr YEDOTggg VEOTT EA)
EEO00E 6R0 B2y 0007 sgses E8D0HGgy Z-T EED0H EAD SgyE800E  Zxpx- EEDOTEgy EED0T EHD
Zguod-gRo  9egc 8Bl j==<<  Z280047gy Z-T 2EDOH EHD 73gZenas srove 28007055y ZEDOT EHD
TEOGE EAD ENZMMDA tanEs ﬂmmannf Z-T TEOCH 8D Z,ZMMDM EE ﬁwm?mm,\ TEOCT 8AJ
17 <I0E = g1 g===a  pggoy — = gy ®F°92 0EDO - T 8
e ar 0g008 8RO F2E Ranne EEL Z-T 0ED0H EHD CEL siiab ved OEDOT EHD BT IEEETE
TVOaU gH3 ZyBYDOT 777 B¥DOHTgy Z-T @vO0H &A3 TEvevO0aE - n B¥DOTGy TVOTT gH3
AITLE Zglv00T =one=  LVDOHTEg Z2-T [VOUH EAD TEELYI0E  mgmyy LVDOTEg IVOQT 6RO
GVOaE BHD pyPYOaT nos,s  3VDOHggy Z2-T 9V00H EAD L M L o EEALRNCLE]
EEALERELE vEsvoal sote:  SVDOHEgy Z-T GVO0H 8AJ cogsviOd  $ofl. SYDUTyg TVOQT 8RD
vVOQE BHO gyr Y001 2225 PYUOH7gEy Z-T-F VDO ER)D 78y Y008 hawan PYDOTEY TVYOQT 6RO
EVOOH BAD ggt¥ldl 3355 EVDOH7gg Z-T EVOUH EAD 7ggtvlO08 Sefa  EVDUTgg EVOOT 6RO
ZVOQE-6HD gy2vean 2¥0aHTgy Z-T ZV00H 83 coy2voad 2¥D0 gy ZVOO T 8/3
. TVOOH 8HO mmﬁumf w“mmummm Z-T TVOUH EAD mmmﬁummm w“mm__,mm BALARELE .
1o - u = = 1 = iy
e OVDAE-BRI  OT¥ N Z-T 0VDOH §HD £ 0TV S LLRRCEE] e o
EEESONIA ESOHIANreg
as CELLEL Z50HI NrEy
TSOHIA zagn ZaaAs TSOND
T TTE L TEE
TEV050HIA TQUASTEy e 05 0H Afpy
LNoNId LnoNTd
B6/0E/F 5 0 AIH 86/0E/7 5 0 AIH
WAL H WATE
TEYTPHNIE N o
a-s-1¥ns E Ed3n E-eadn g-8-T5Ns
T 7 T i 7 G g 7 B




T [ 2 | [ € 2 N S [ 9 [ L [ 8
50 9T 000Z-27-§
Es 40 8¢ Q35IA3H L5V Eu:__
osrou a wavio BRraTasiy resur sereeany o INI TdN024d ONY NOILYNIWHIL ¥HI WVHOH
[ 3711y _
VYVHO T WNIH=WOOH
ONITdNOD23A WINIY =
= i1
s - eos H
R v _ _ WET b7
o T VMY, T WaIE- VAT <ALl
FRRAR cos H .
soa 2oNs)y A B N a2 S
x5 Ne'z - z L 1 THaY
o z T WEIL 0TS~ vAI <A1l yy TNERI——ZAEAT
a By Tanse
2 Thak
TETTIsE-vRy T
TEST-ansE-vRy AT
=
S it
o cosg H
A3 708 VA
x
H
T
J
= H
~ 7
~ i
T
:
H
T
J
YHOTBTTIOA |
T
x
T¥Nos zooA Butrdnoosp WYWdU-Q g
:
H
NOILVHIANTD 434A SNINVY T OTEE VA = Ll vr
Lo LIOHE VHD
x ~ | sinLs-on
A o | >
It =3
3 i -
ni's = “
2960 ule
v 8 gy r—g—vry @ L 4
(souy 1Sy z Jad ded 4nT'Q suo) i
il o
1ss3 Joy ser =
= ONITdNOD3A NOILVYNINYTL e " @
o
o . . . . . . . .
Nxh>@|@ﬂ 2ren
wex wex wex wex usx usx usx uex
= = HH HH gis gis gis EH
it it Kst Kst ast ast ast A8t THLNG—@Irroa
138 305 | 305 | 305 b N N N 207 | z
YHITBTTI0A CEELERE ) D,mumunmwfﬁﬂ_f vr
:
. H
NOILVHINID A8'TSNS SNGAVY T
H
7
x
- i
1 T
dex dex dex ex ex ex ex %
= HH HH gis gis gis EH H
Tar Nar Nar e e e har T
305 | 305 | 305 b N N N 207 | z .
H
HH B
1S 25 8
] a2l o T
a :
2 H
EHEBD o <= <
N X
H
7
& H a0
= <WTlyT
H T dwau " OVUOHTVHD 0'B1VOOH VHO
ol L
ns N ¥HITBTTIOA
Tvnos zaon
44nL57ON
T¥nos zaoA
T 7 T i 7 G g 7 B




T [ Z | [ E v \/ 5 9 A 8
50 9T 000Z-27-§
Es 40 v Q35IA3H L5V Eu:__
TL eintssitusiy resur peppequs gl !
t1J3rodd " AB NNYHO
v e EAIES INT 1T4dN0240 ONY NOTLYNIWHAL HBHI WYHAH
BHOTWNIH-WOOH
ONITdNOD23A WNIA
¥
cos H
R = < Ilst
T NT, e R
) H
. o _ el
anrio. = T TIsE-gns <Al
: L
LELES ZMHHL
ronse
|| ET0f2
NOILVHINTO 434A gHD SNaAvd
R
x S| sanis-on
gis o | =
har =2
i e
o
" S <
2roTd|. Hle
a TTi0TY
cos
&1 e Mgy ® hd ‘z1ioTu
TYNAET 233N BuFTdnosap NyHoH-OQ = =
g viioTy
M E0Q Tau T
R Zeri0T OOHETERD [0'/10HH-BHI ST
gHI8TTIIA
NOILVHINTO A8'TSNS SNGNVY
(saui 1Sy z Jad deo 410 auo) H
= ONITdNOD3A NOILVYNINYTL ux
i8? o
T . e E -
wex wex wex uex uex uex usx vt »
ias ias ias iaz ia3 ia3 ie? el SNOTI | =
2 PRt NS A RS 1 R N Ear i =
noes
87079 57073 oot * OEDCH EHJ g,mumuamwmxu@mﬁ
aalr
-
& p
= g-8-T5NS ° @
= T
x
H
T
@ o H
H - T¥NAS 223N -
o = H
» H
|| = -
x
ol soa H
57 AN i B
o Wu3L-orsd-gHD H
7
x
H
7
CHI]&T H
L T
FETT oo TRy <L &7 3
— NI
EERt OVDOETERT 0:81VDOH BHD r
z
s
a 3 8HITBTTIA
-
2
2
44nLsToN
T¥ngs zooA
Z £ 7 7N g 3 7




1

2 | | E

E

5 40

G0 97 0002-27-§

Q35TA3Y LE¥T

1103roud

1
tAB NNYHO

- Pl

v

Lnay

ERRS 1

d v NW

wreibelp siy) ul palsi| ase saoinep Jofew Auo :a10N

INIWNIIVYNYN

HaM0Od

SANVId JOVLIOA dIHOLIMS

gd

a1d

NY3L WNIY

SIWEA

2ed
AST

SdN11Nd SOND

SWINIY

1ed

904dd
HOW

zzd

91-d

SNINIY

d344Ng MO dll
904dd
€ETMD

1ed

HY9d ‘HOI

S140d WOD
‘dAV DIN
JNV ‘¥910d ‘2€I0d

ge'd

dINV 088YINT
olanv 1881dv

1ed
dov

$140d WOD
7910d‘dIAV DIN
"INV ‘ZEIDd 'dOV
‘'SNV4 ‘SINFA

14O0d3INVO

dNV ‘7910d ‘Z€I0d
HY9d'OIS'HM
‘HOI'dOV

'SINNIY

‘D0da

‘€ETMD

‘'sNdo

eerd

NS dSI SNANVY
Td WHA
0d WHA

zzd
SINNIE

12°d
sNdo

TNOD
NVTNO INVM

SW/agx ‘asn

‘08 Hod WAV
¥910d ‘Z€I10d 'dov
'SINIA

‘sNdd

2ed

JNV ‘7910d'2€10d
OIS ‘HOI
Y20TNaVY
SNINIFS
NOT655¢8

AlddNs d3MOd

X1IM




1 | 2 |

_ [ £ v N2 S 39 / B8
E5 40 6T mo,mMMmDHDMWNI\NRﬂmMM
t1J3rodd " AB NNYHO
¥ iaey ERIEY! d¥yW NOILNHEIHLSIOQ HIAMO
(Ag€) ppdbeA 170 10 (AG'T) ppdBeA G0 =JoIA ‘AE'E 10 AG'T =PPA dOV
WA €2 =JRIN ‘NG T=DA 119D
WA €/2 = JOIA ‘A8 T=NA 1SYH
PPA G0 = J3IA ‘A8'T = PPA :VHV
BONGK . 40LYVINDIY
08140d veoLnay . SO0AdNY
OIS Od1 £6.0V
{HSAE™E
ez [21-00n >
s [71508 >—+
T~ [Fcoon >— .
RleINalbEN] ss00n]
51998 BTN ) KOS o
'mw>mlm
40LVIN93Y
HOW™ 8™ 100A asal—
e =
[eoon >—1 YOLYINO3Y Cazarf—
ST ZOOA 40LVINO3Y
SOWD™ QDA Cesonf—
(s7s00M]
y3aaiaid
El HOLVIN93Y
SIS $90dd S LLIA
lNdD 0ndo
T 7 £ 2 7N o 3




T |

< |

I NZ 5 I E] I L I 8
E0 9T 0002-27-§
E5 40
035IA3H L5¥1 :=
i rseniesy censt serrenss ol P NOTILYHINTID QO0O09 HIMOL / SHOLIINNOI HIMOAM
11J3rodd tAB NMVHO
[ERETY ERIES! T
" NI9~“09HMJd=-NDOOH
= 2l
ZBEH _
Facn == EH
horp
zot
vans [RIEFES 13 N-ES-47% <NI] gz'o ne3 riea v
Tjasono R e v 82 -
135300705 FE
anz-azs0t7E 18 sos
P o TOTRTIE ? S L 2
[ZEFITRI 1
82 (gl eI resau sa-asundFE T s
6E Be(INl——g=Tggpsy T& v isunsy ¥NI-3I807 TE 3 N-L3s3d-g0 -
=0 WNo-sd-ves-aTs visa00- s 5T 2nzrn
5682 0TI —qogRad 7T {re-aound w-se-ee- 30— P PTIESETEDDA £s
ST vT v E (i@ TTTTERS TE qsuna namrss—zr— "
I NB—%z xino-arant NITOIN-OnY T [
ou ) :E N—TTT-ISHTId O FEUYFITIRETH wsremanorr———@ BST520A s
W Sy e ———y=Trnr—F = nunomimne n=aw-xuvanoazsOpT N=IATIOV-TaT—oTs <ALtV 4N 4os wadunr Treisul
. 2 N2 Lna-o330ave W-15950ET PTrES-529A
I W-Lno-wsn1a [T o o T T Ty e Ty L
= INB—Tz1vam1rauis NET T T TRREEFaTRo TN s <1z T Oy ¢
O N Lno-rori- oy w-330107507% T3 s30T = (2 P
_ I NE—On-1suany RECELEEN T N-JJ0L0715 0d
672304 9 NE—TT{ vssas wrsurafOw F—ToETsa <AL] BY 'BE EE'ZE'TE'0E'BZ 92°6 2Nzt
. 2 N - 1no-Lsurag N-1anOs =ITNT—ETnTo—F <AL182Z
Ly Imat N=IATIOVIOT Ol v-a31-au N—IINI-H :iwxmij_mN =
aere Wai ue cords =
7 |Esas -
£-d v &
-
o
=S
@ g2
=<en BS-E20A
2882 Ga
8575004
N
5234
NNOJ " HMd-WOOH A
Py Py Py ° Py ° ° ° IH o @ ° °
uex wex| awvs uex 1uvL ux uex usx 1ivs ux ux
cos tor|  zeom tos zt0a HH cos s s HH I
her Vay her \ar \ar i N N N her ios ¢ i he
Hirle  rorls  Ror|z Yot | 137|2 [N Rt | %07 |z tas, EHas [N
nvo]” nrio] snzz e o aneg N nreo 4oLy anzz N nt o]
— - — ETdLl STdl pidl - —_ - I
SWEJ|. STEJ| TT20|} [N TRz | FHED| EJED| THZI | TAED[E ZdED| THED | 5
cauto sa
> 3 d #s°1 aN9 >
TT] veer Sie veET[ T T
vZ] e Ve [TT 005 g=57 07| 0-se vo-5dT7 N-NO-5d
£ 15 P IN B¢ suny Witz
771 85 ans 9T IN B %> 2zx =+°0 221 BT LV BZ T§ 02 ST FT 0T mels
o ous oo [ H rar- sestsl BT ] e
77 ons aws [§ T nav Nt 7T NTES-dTS z )
£ ans aws [T T oo Az T LS =
FT one ane [g 71 ane ang 5T R JE. Ty e &
FED 183
T ooy v O on FPEol*
g e AeE [ 7] ==u=s aeceniu Ae e[ ET z T _
g GNZH 8576324 =2
T ee ree[E Tlesves ns_ nwad a7\
- INB—p s3u o MIN a
ek v ERdXLH A T s H‘E v .
el _secly il il paEr o o ot
HMd“NIVNTXLK P ~ P 9 . e <
TWEF = 4 - & = E STa-X LK K
vLTr
T N >m?: 27254
B5-530A [ETEI3A e-ea¥n 5a¥a 3T07224A
21-204
BSETEJDA
T 7 T 7 7N G E] 7 ]




T | 2 [ £ [ 17 N/ S 39 L g

50 97 0002-27-§
Es 4072 035IA3H L5¥1
L sin3seatusiy rejul peppegui @l F: JIBODT " LWOW " HMId=NODOH
S e e JI90T INFIWIIYNYNWN HIMNOM
[ERETY ERIES!

YT BSETEJIIN
VOOHY L

fBEETEJIDN
YOIHV L

g

zizin
YT BSETEJIDIN
YOIHV L

z1zTA
FTIBSETEJIA
YOIHY L
st (T —sg—qguamna—7NT mmeMg 5 To5g ALl 6E'0
EREM
FTIESETEIIA
YOOHY L
8y II—r5=37s qu =<l 820
zizen

S o de Jd H‘ 7 S8 3 % 9 3 uUuepeas du H




1 | 2 |

I £ 2 N/ 5 E] L
G0 9T 0002-27-§
Es 40 ee 035IA3H L5¥1
L up
@injaeirualy rajup pepRequy g
11J3rodd tAB NMVHO
[ERETY ERIES!
NI9TAB T HOW=-NOOH NI9"AB T-WOOH
NOILVIUINHD A8'T HOW NOILVIHANHD A8'T
g g
o o
- = _ -
T | = T = ~
LNYL = LNvL| -
Evis eri]
FHE 28 e HHE 28 v
ooy sel 4 <cos noos sal #eos
ZH5I[T < moil? EEERIE S notl?
i = ¥ w
S THST o v erresTr o T98D o vs adesTr
rav rav
[EFETID § oo Jinoa [RTETID § oo noa
fmmz NENE e fﬁi INE e
B WJ585TZ3 P WIGBSTZ3
HIW-B-T30A BTTIOA
vedd ETEIIN BTdL ETEIIA
NI9T"ANG T dIV-NOOH NI9"ANG T L1A=-NDOH
NOILVIANAD AC'T 4OV NOILVIANHD AG'T LLA
uex
@l HEH
anle i 52l o i
e FHE s ool
X nvosto = =
= 5 = 800 ZNY Iy H
Sl zrvof
i — . ’
L 4
Lo v 2ol ™ ol e e JEE T B
el B BN szt szt eret <z e HIe [HE
30z|2 302|2 y Zorlz | Bz 202|2 = TdrD no' no't noosl
o - 57 Trro ' 1o 4N T £dr3[; 2dv3); TArIE
Treoft  THEO[E E T £163]; 8783[ 01 193[F Tav i ' v
T T rav M Lnoh
2|
i gLnon NI A L ® * ® ® CERRE NENE e e
L g L L F35¥2
WIGEGTZ3
WJ585TZ3 N
N
_ _ BTdl  g-plia ETEJIN
Tzdl GTTdBV E-EIIA
T 7 T 7 7N G E]




1 | 2 |

E0 97 0002-27-§

I
‘ SHOLYIN93H AE E / AG 2 / SOWDI™DIA

¥oiaay ERISS
NI9"GZTSNBNYH=-WNOOH
AINTE S
Z7Z2T 7104
EZETTLN0A bTOINMAS I3 M
EgrroLnoA ET03NHISIHp 5 B
TTLnoa 27 03N @ -
E SV N NIJ“AB T=WOOH
ETE - LN0A TTO03NEISIH Gy A
Buprdnoasg 4Tng AG' 2 Bufrdnooag Ja3JaAuo]l 30-3(Q _ FBELNOA 0" 03AH3SIYF 3 M .
- o WAL GHD SNENVY 404 NOLLVIANID A8'T
T -
Py Py Py Py Py Py Py Py Py 8T Ln0A -
vy ucx uex Wy (L “inoa BT NL
CE0 I I R LI T I~ R O+ I 12 il =
HES R L S g 2|58 alir (A 2 I G5y Lnoa LTTNLUS
noas noqJ, CL noad noad noqy, nto Z (555, z- Lm0 TN L EER
m;um;:uﬂ ::uwgimgﬁuﬁ TLOTOY t|lznoty ;mﬁ ENOT3I|rnopFLE3[E ZLED[E e~ Lnoa ST NLEs z
5o Lnoa PTN L = =
L L g 4 T

[
[
[
[
[
[
g

L 4 L 4 TTLNOA ET-NLHEE
2T N LHGE
= T TNIAZT ﬂﬂ\zwnﬂm mmt
TNIAZT OT 7 NLt
N e ~ vE PITI[T
NvL FZNIAZT ETNLHEE S Iyito cou vg
vzdl BN SATNTAZT 87N LHGE T T
7|

=
2
I
HH
TvnacTzaon noog, “NIAZT LN LHEE rav
Tzt = = 97N Ly e—e *— ZLnoA NT
= iy T
: B —ZI4vHST 5TNL F FEev2 ¢ -
) N 27 YTy
> - WJGB5TZ3
gNILnD PoNLYEY Zzdl  BHITBTTIOA
745 A E-NLHEy .
B g2 nd 27 NLHgg
R THNLETISNIETOA TN LG
PTrE5T5004A THISNISTOA 0 NLHTE
TNZTn
F¥rT5ZXZTNNDD
Mo——x 5 :vﬁ: ® tnotr
LO4VLNS
1¥Na5 2334
440157 0N
A2T ©3 dn_rrnd reudsiuc sed g3gp |
EARERY
NI9O"ASOWI T HSA-NOOH
NI9TAB =WDO0OH

NIDThE emNODH NOILVHINHD HDVILTOA SOND dSd ]
NOILVHINHD AG'S WAL VHD SQEINVY 404 NOLLVIANID A8°T

=
iy LN¥ L] ==
usx uex el
e EH 1 o
Aog ADT x0z|2 oof* LNYL
us HH 30T (2 0T nooJ ur | Ze0g
i cos 4oLy o _ = M
saais] 5o d4nLs_oN sl ros[7 S 2oz)z
z1e2; T e e 5 i ToED XEW OVE p9010 [
ul o T T
ETED|p TI1ED TTEN > IS rav
3 Zeing O o Ly
N —0 @
B 3 * * 1non
P Lno rav bl Lvicon zLlno 2
deino v g Srtino N1 . fu:u NIAE hd
zLlno
- E|
Lvizou g GIIRS i WTZTERT R
" 7|13:mf E2dl ¥HI"B 30N
ETEISA
SRR £a3A
sedl oY, 5a%a SOHI~2D0A =R¥ASId &, 0dD




T Z | [ E [ v \/ 5 A
TIT0002-27-§
£s 40 0351A38 15v1 Eu:__
TL ainisazcuasy razup papmaqug ! -
©1J3roHd ‘AE NMYHO © SHOSS5300Hd-NODOHY
[ 3711y
INIHOLINORW J9V 1L T0A / dnW 41
pejserndoyg 30N\
= 05/35 sssuppy SnEus
TLlEn _ _
r > NT T4 T |t ~13534077 T35SI0 Tdv70 i v
¥ [NE> =% FErTe Lnov /NI~ LNOF— e T D sz hat her
T1lBdH 07§ 207 |~
/h\ "y P s NIrZT+ « LN OG5 —wmre
ZTadn 3 T T NIAS+ 2N
gs-£a34 7T -20/2d00A+ INS—5—@
TLlBdH 07§
7 7 gT*20/NIAG 2+ I—7@
Smlmm m:m T FdIA+ ZNIV/2NY4—g Tl
TVNag za0A g5E"EIIA
T 7V OHI/ P aTA ENIV/INY i vl sz
TdT3H007200 TaTA T4 Tz |EDUI/ECTA 1357 YTIEWS
ZaTh T4 77 2DHI/201A voS—¢ TYOERS
S A g > {TOHI/TOTA « W H IH L——rwesrrrarll
¥ [NE> = 0UHI/DOIA gav¥/1no~ LN——
e — 00Lh T4 Ve T
y2Z0THav
Td 01 8500 8%]d
= 5G/85 SssJPPy SnEWsS T
zlEn _ _
£ > NT 04 T |t ~13534077 TICI0 04720 v
£ [NE> g T+ T e LoV /NI~ LNDpp— ot
z2lBdy 07165
/h\ "y P e NIrZT+ « LN OG5
ZTadn 3 £ T NIAS+ 2N
5394 g -20/2zdaonx INI—5—®
2LlBdH 07§ | I—
e 7 FT{+20/NTAG 2+ 19—
eV, 4 e T {FdI0A+ ZNIV/2ZNY 4wyl 'S
TS v OHI/ P aTA INIV/TNY 4 v Tl &2
0d~ 340237324 CqTA 04 Tz [EDHI/EQIA TS5 YTIEWS (WI] PE'BZ'GT ¢T
ZaTh- 04 77 (20H1/20IA Yas— TVOENS TE> YE B2 ST ¢T
TaTh—04d £ {FOHI/TOIA = NHIH Ll
E[WI > = 0DHI/DOIA Qa¥/1n0~ LN ool
S 00Lh-0d Ve T o
vzZotway
0d 01 8500 8%]d
T 7 T 7 7~ G 7




1

< |

E0 97 0002-27-§

ES 40
Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !
t1J3rodd " AB NNYHO
¥ o iaay 3711y
SY3AAV3IH LSNVYHX3 SISSYHD X1M -
NY4EXTHOH NY4EXTHOH NYAEXTHOH
°
T T
uex '’
7 z Y trel
it £
FHAN THA
i’ anzz
Hﬁ
ZLED |, TLT3 T
*
ZT23A
Sd3AAV3H Ol X1M T
NY4EXTHOH NY4EXTHOH NYJAEXTHOH
°
T T
uex m
7 z Y trel
it It
. [ raz|,
i anzg

PYOTI | TETTII[]

SHIUVYIH NV 4

/o 1T0M

SHOS553)0Hd=-W0OH

d3Av3H Nv4 0d

NY4EXTHOH

|

ETEJIIA

¥3AV3IH Nvd Td

NY4EXTHOH

ux
B
As3
207 [y
nio

zZuza|,

THZH

v2 v r—74

TNZH

ETED

EGGZB-WOOH

"3AVIH NV NO IHVM

A4NLSTON

rNZH

0TDId3 HOL




T | 2 [ £ 2 NZ S 39 L g

g7 0002275
Es J0 s8¢ Q35TAIY 15¥1 Eu:__ Xy d3v=WNDOH
L ainjaszcusly resur peppequy @l : X W & @ {
t1J3rodd " AB NNYHO
¥ oiaay RIS HOW=-WOOH
NOILVHINIO 439N dOV HOLIMS DAAA dOV
HOW 01 350p0 2%€Id HOW 01 350p0 3%€id
uonesaush 9I3TUA SPIEY 4OV AEE 10} UOReIauab DOITUA =
_ =
9NITdNOD3d dOV [ HONTDLTsoTHAVHO ST =
Tos R — T
E
el 5 Tds9 o
—_ = = 2 ~
= 5 o
T e T e . :
@
wex et a ™
tos Y Y stis ] i i stha - o =\ L-raotrrs Yo
ros| A8y el H1{N rely 5N . [ 5 i N L34500-N 7§ ¥
B S ] L - e - d zist
S =
SOTHdYHI DL HIN- 4360 n e
EERen:! o
z “
H i
nada
= L-A00Fy¥b1s
o kmumuz\z< v
3 TisU . N
ssx - axb Eo
HH 2 2
H - 5
tor f2 2 2
adozy HS HS
ERN
zradn 210
EE)
= Tovr
sdnjind 01 asopd | | B
"9ETEE’ZETE 0E'B2
- sdeo asau aoe|d szw xmamw T Umm EETZETT
- g _ — H
Your T'0 4opun sdnjind 3EOXLS 10 qnis aoen dasy by ° ° ° FaN3 MEEER 4 == s
= your g0 Japun sdnjind 12 1oy qnis e day Wmmm xmmmmwi e e
N 8 N AQHI- -8
gaN =A0dl N .
M 7 mmm 9 EREER L] N=135A30" 6
s0m S ‘g
VYN LT ez TIQND =1N99 Ry T=To=d3 .
by Tos AN N=0ELS-0aV-d9V NLlsz28 ZLang So3Es BF NTTIEdD 5
PPN LEE A 52 .
4 AR Y N=TEL5-0av-d9V N1 gz6 FTAND “3d1d 0Ty T ‘8
i VSR S <WE1 9775 STOND s3gh B = e
Z ¥ NTELSTE5d9V Jrang GistEmE EL:] Py EVBE'GE'EE'ZE'TE'OE'BZ 0Z'GT KL’
e ZTOND ~lsdiad £ vy 5
grana A1y 2 "EETZETIETOEBZ
§2ah3 IVINT CEE‘ZETE 0E‘BZ
324344 ot
svg TaASH 333340
FANN R N—HE3I5-d9v ALJ57°5 gqnet sLaead
1 EER WA LLAT] vangH «INJUAD
P 7 ¥ S L A e R cqAgH cEsn
H 31 NEz 8 9954 S (Wf]az 6 184 m vash
z T 508 B
b 5954 VYL AT (WEl9z's gqAgH 015 [o7m
- - TIg
7 Y\ N qHL 45V E0ASH Plefery
. _ « - . -2
P N-§I15-65-497 5Ty §L2 B8 »0387 v
826 38 GIE- B840V gre 815785 LR REE e
svg : “3k i
3 TR e T T <WI]s8z's e a8 Oy e P G AR 09T LO BN §28 27 d3Y
¢35 FEER (Tl sz- = Zves «TB157QY - v .
W e N:Emmxmw . N TISAIq 49V NT]3z'6 = O £y Tatecay i m— Wmm\mw‘mw« Has e
AGz'8 . = H * - EGV N~"08 — — .
¢ N:Emmﬂ <o0e N~ FRVEI 45V Ciflsz's B cEaii 0815-0V[tew SEre=av=o3Vv I8>592°6
VYN LT . = g
z T N=XOBI - d9V CdTlsz’s 6 (TE 385~ A 0gy TV
25y 0 L185-d9V = 1ay -
IDQaA Eqy =
8640 £ay -
s0a -
: . yOaaA gqy
FIANNREE g N~ TdId 49V <irlsz's cuaan Qv =
b yavl xia A n52% 8 . dngan gqv =
FITRE A AN TEIS-av-dov  AL19Z'6 10gan sdv -
H 11 487 B 8 S (WNI]9z'6 0 apugn mw M 2 =
z T T 0ELS-aV-d9V o EnagnA o
H T4EH 7 dE2 g _ (WIl9z's peg 0L 000N Zray 2 =
EAAAe §I5 85497 PEBTTDaanA Ergy xi
IXNYAETE SLQy -
28| — il
% pa¥a Pl eXnVAETE grdy ha
TEZE22A gray STV
s0a - -
< : ZETEQDN ELQY
2 VEEER - =TRo=19v NI]32 6 EEZEJJA 0¢g « m -
by 29tk 11, \J8% 0 M CHI192'6 BSE-ESIN FECEIIN £gay L =
e - -
T s s IS EET I 1 i
59k H 589 . BEZEJJA Gzay -
. 3+ T N IgE 49V CiTlez's GE-EQDA gzqv = =
E9vH OTETEJDA mm « Z
A CEAR
5224 E2av v
nada 2% AR GEUY IS GEv= =
Ty et g 2 E [0 TEIQY - dO¥
5234 TINA- 45V NO3
ERELT)




1 2] | £ v NA S I E] I
B0O'9170002-2T-5
Q3EIAIH 15¥] Eu:__
T IR e U AWYHOYIO LdNHHILINT 134
t37L1l
Hv 9d
LNT” 1@ LDHT 90HT GOHT vOHT EOUHT 20HT FTOHT OODHT
al o] A ¥ al 2 A ¥
2 1075 ¥9Id3d T LDTS ¥9Idd
(EODHI) CrYOHID (LOHI) Lan CETDHI) #HH3I S
ZWOD TWOD Terredeqd ues (BOHI) LY
SNEWS (0DHI) JeUE ]
0ILd9
IMS
#INNII|
#HH3
ODHIHIS ODHIHIS
(90HI) (2TODHI) (TOHI) #ATIALS
#IWEG|
AddorT 4 ssnoy pueogkay @Hm an .
ndo
HLNT|
I Hu H #LINT|
TaJILdYy
M_ Q H 00J2ILdY
UM_ m OHLNI| STOHI §199TdY
3071
H I Q OHLNI| PTOHT
L 0L Idd
NV T asn LB, OV
YINT
#00HId
#JODHId
BLNI| #OBOHId
¥ LNI| #YODHId
TT QI Idd 07 ar I2d 6 0I Idd B 0L IJd
d9Y aLNT| aLNI aLNI aLNI[
SNENS
JLNT] JLNT| JLNI| JLNT]
BLNI| B LN I| BLNT| BLNI|
¥ LNT| ¥ LNI| Y LN I ¥ LNT|
¥ ¥°1s IJd E 3°9T%s Idd 2 3°TS IJd T *°Ts I2d
ureaderq ydnaaoyug
T 7 2 7 7 g 3




= o NG ™ =
< |. m
- I v
P bt ™
-
@ @ @ o e 2 |4
~ ~ ~ ] —
So00 o o = i o~
npin ~ . |23
a a a g |2
= = = ] <l
=5 = 2|20 -
g @ B
o @ m o o
= = ﬁ o H o
= = ol <| ol . woy
o o H H i w o
ol o ol = “ ~ |- g
o o @ |
N
I = w £
o N
< | [an = o
- nN N = R = [0
w L L - gmngLg a — in|
=[0]0[0] =[0[0[0] =[0[0[0] N Pl
- - - o
- m - m - m o -
am
w g o son s
-2 Neoro .
Bd ~N iR zm a
IEWL [ o Ay g ), ! 2
e < - o~ o
T9BdH \_‘: ~ °
p TA8AUAL o ALy o N = *
\ ;z‘—‘ ov x o =
98d ToBdY er I :
P ARy w FVANS ok W 4p_“ 2
ak 6w <
T9BdH b == > =938
" ~ %2 o
m m o -
T zoordy NRREa 5
X o frEe |
o K ! =
o ~ :
ok -~ =
K A
b a H
L 15| =
7 fn| =] 508 w
v\ ~ 15 AT
RPSL2 N v o - < v ®
° T48r 2484 -
N Y
b =
o = 824 eog
@ ~ T Ts o « I
m o ~ 1 [Su=nr
] m ¢ S '38a@8%
o 508 m‘ I . oS-
PO LL
- o Iy z T 1 B Sé N
g L TALT d . < -
- - < < <~
<~ - H @ - -
5 5 o oo | m o @
0 0 = B -~ mm >| < P
R oo OoNwWOTYT TTW mmm T °© 0 me@os
- - o © e NTTNTT TYN N mm ~ il ~wnu
R aIats I N VY ERS
o N N 33
° ° TETTITT ITTITIT T e = (] = ) = =88
= = =|=| IH= |2 || m|m| al |m|=[H|m| x|E
o o q = == = A CIEE
it 4 2 2 =] 5 £les
Y i o » === =] e | m 2188
al = I o [ @ | i 7|6 %
o o 5ol 2 = R o a &g 2
o 0 otz | =] | ¥ - e < 5128
=t=] 2
LA o | [ o al o 23
= =] 2| o<l B | T e o ol e & &
== (== | == [I=H] = 10| i S| e ] [ b | =] s
e b (el b | [ | ] o == Bl = = i | o] S5
lo{-m{<lol S AAmidolet=hl o= el [ I ool | Hele| HH =| I I=lofof| g3
ofeimi|far| ot s 5 N N 4 Y nfoinn| 2 o] e Ul o] k] i) Bebel | o e e 83 -
o e enlecfmoin KRR o ol HU b L] Holo| o @ ]
alnfokofo clololold] e [ [ = 5 ey e = = 1] fl | |l |l S B o
a clf ol o ksl <l 3 R e 4 o el o I 2 —
| s a
p p S "
o
g =
o olo| || ol e <ol |mjealio|| ~| Bh < o 5 p
| | Ase| fmi<| 7]
ol W PO [ . o
Mmoo~ <6 oM inm~ S SN EEE AR = TR BT TG BN Elazx P
GMLxE=n Hmuxm=a  d-Hcodo —=z_o=zo NIOOZHFNA oS HNNANN (e < e Frrrroom 290
VOCOOOr PYTOOOT  LOLLOU W>OUOHH CONCFTINOO0 HHODOOOOOOO —5r@ UHOL o ExxzxoHH olg ¢
[REATIR Coa<HHO  DE@MEOS  EEeFana Tr =@ EHR L Anee e He oo O Emee 0 Llhllblmas | <5 e
coonan POBEnn CoDoOOH CODDODH  hhnn lbons Fosac zoo sososacooa DOo0 OsEr S | Zleg
fanaron wonamon D395 vom i~ G = noo wwowoeee O00= — oommt i~ [~ IR
o 0 << 1LOw NP ~ ~ « oocow 1 B ®|E =
=== * * * e T === B e 2
J|g &
< m . « i o< o 2|85
o o <o w <o = Slea
w» | - a ar L oa E|gc
| o o E s i 518 g
o o 1= « = 3
< o o - w
E = o=
0 = < =
ERURS gsn LB, DY W3ILSAS 247 z2
@«
I g
S ZH ST O0TH BX BXOTF B BT 'OTH GH BH bT13 EI:QND
(@) O 5 e 9TQ ETN GN ETI GICE-EIIA
<1 2 oQ 0TN 971 ZL ETH 9d FIW' G993 EI TTI BI 'G¥IETEJDA
- S 3P T ¢IN 9T7 "GTH FTH GT97ETH 8- TIIA
JSC--)
3 ¢
=
ANITHNH ndd IJd hal THI BWES
o 2
— -
o o
o —
N o
~ . o
= = o @ ~
I a< = =1 h
u oo o w -
| oonmsberzA—o ' P k I f « <
o ocococooocooer mm o ow o - xarr ~ o+ oo x ~ vaxa Jow xmw
= nencnanammil Fe o=w ks Doas CUINIM LIk bk A kN Ll A h kA e 4 A4k <moua v ocaa =
H i i iom o0 oE oz o zZo OHNMTINGN DO OHNMTINENBNOT WLk EE>>0 CEOXN O OHNMYN OmNMYn cooo on LoL  Las<
=  odnmvborm@mod | Om  oomEmEmME Mo odmmTDoN mmmm = core oo mnn D@o
o IR M A S O SIS L O Ll [
J T Tx Lz T OO0 ou i L ) A,
DR CECRRORNEG T N STeRTN o N S N N RN N = N SR < @] N
| o alo| alml<le] —fml< p i e v A [ Y
PR MR S N S RN | < d Jamlam | < PR N A e A Y
=
| B
==L = g =
o = = | J H |
e = =t ison H
1 TH e otz 1| = ~F -
e (] H holof o] Zlzizl=| S s
g o v R ot ol || ] e o (] I i
= RN Y e o e rfrioommor| whl w==b-b ol O of <mloe| < oy o]
o 2 e enlfnle u e e B =
- IR -EEEEEY 1| el o ===zl | a] ===
- ™ olofol] e ol o o o e il
o
- =
3
=
- N L ]
el i o ==l
m
@ i O
noowonn [0 s Slim LODODOODTD | N TTIIDT TIYTIOT @O TIDT ot N s v
B Pmmmmmmmmm | o mmmmmm mmmmom us mmmm e o mmm
T vy ovw (v ~ _ -
o DA m i SyvTsmeTms onmnmy  onumy mminm -
-4 mmmm mm | m - A Immmmmmmmm mmmmm mmmmm mmmm NN
EX - .‘
B o 3
il m ° Smmmmem T © e 110
v - mmmmmmmmm mmmm et
= o m B e AN
== m b NN N T Seme -
2 = Pmmmmmmmmmn mmmm Bint
oY i C
a3 J LeTEHonHon cono
' mmmmmmmmm mmmm
=7 mmmmmmmmmn - nmm
zd . P
m P I nocoo oo o €0 e
2 A Tmmmm mm m g5 uem
19s4  E08 - 83
o B o o
R 5y YN 13 o N - e &2 -
m m [
= . . ™
n = @ o
m m s
I =
~ o
m m o
o = -
n pal - = m Bl
S ! - u
~ N N o
S o o - i :
lb—’ﬂ m ~ . o -
o m o
- ! u
=| ~ o
= <
b m o
= ! - o -
- o
- o™
- <=
S mm
m




T |

< |

NZ

S

I 9 I L

E0'97 0002-2T7-§

ES 40 62
Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !
t1J3rodd " AB NNYHO
¥ o iaay 3711y

HII 83 asor)

4a8g uo

siaprarg asery

HOI 01 850} 89€|d

NOILVHINIO 43449nH HOW

594

T34

AHLINOHY

H)I=WDOH

ONITdNOD3A HOI

I3

440LS70N

Ld40ddnNS ONY 9INIT4dN0330

Ad3allvd O1d

@

~
>
[
.
o
pu
o
[

EFY

ELTOETVYHEN

ERN

ELTOETYHEN

BEETEJIA

HOI

3

= TveHE

=

NIdETHQTH LLY¥E
T




1 I 2 I £ 2 N 5 E] L
9T 0002-27-§
S 4D 0F Q35TAIY 15¥1 Eu:__
L eunyaestussy rejur peppequy : -
1133roud (A8 NNYHO °® IJd-WDODH
[ERETY ERIES!

1 1015 NNOJ I0d

wex uex v
e i ]
tH I 1
107 [N 20T [ z

TE> GE EE ZE'TE 82
N[O E138 )
TE> GE EE ZE'TE 82
[OrPEIQY
T4bC T34
e=PE) Hi=:
. . . T R
vEEEZE TE (N y—jgyyv £ IHSEEN #7903 05 —T—FeTTr D rE
Tav % hEglayY Fogidy % 0qv
v [E0]gy N9 eav
Sav a0 lav F591dy o
AETE+ solay 4
v Fzodgy AEIE+
o golav [01#387) VR ]
ax
sea P AL e
0IqY ] ]
ooy LeLied FErig A
[rilay RE E+
e ‘Mhmﬁmmm\u Lsrgoy Sy TE) GE'EE 2E TE'BZ
GEVE'EE ZE TE' 82z (IAG} - #EHIS NG EREREE!
B NTHETS NETEY #0085 g5 S LI YEEEZEIE
SUEEE3ETE 8 OB I jiee FRREAE T it
aNg #d015 —gors <IE> BE'YE'EE ZE'TE'B
BEVE'EETZE'TE 82 TD—=35737 #135030 aN3g
NETE+ #AQHL =TT <IE> BE'YE'EE'ZE'TE'B
SETVETEETZEIIETRZ CIP NTATHT aNger #anyhd TE) GE'FE EE ZE'TE'B
v IRELELE]
7353 f2yaes AEIE®
[ye v o
LReigy N
TZav 070V
an3 mmmw v E0Ed ggs 220V e
EZQaV hm:a,‘ AETEx 25 £e %9
ATELE N S s
A
§z1aqy ang anzz
L g hEisr sl £
= = 5Z1qv ANETES:
bedy FReidy [0EIQY TV
£oa £oa A+ 304 =TT T I00> 6E " LE'9E'EE'ZE'TE'8Z 32
wmhoe re 82 diy—g73g R N3 <
i it 21 > 353 #INe WoTNg ML vETR2 ase-c
_ s
TIOT57MTII3d anNg #1654 N~TSHIT3d < ALl18v +vv EV BE GE'EE'2ZE'TE'B2°'9Z'0Z'GT'+T'E
= = - AS3d XNYAE Ex
Y 4E S4ED anNa anNg
2hlusua 1848
N T ZINGHd gt L
— T#INSHd AS3H I
P — N-T-TINSHd
vEEE ZE'FE'8Z SIAOh— #0INT RE+ -
vE'EE'ZE'TE 82z 8¢ <IMO—N—41i+ #8INT #IINI T—IIRT Tnoy GE'SE'VE'EE’2E TE B2 -
= »WH ‘ZTH N=VINT N0y yE'EE'ZE'TE'8Z'92 H
o
30 i T R VE e ?
ve £ 2€ TE (O —y1y=T7g 321 N EY SWI~Ld B £ e
o nzt- #1541 NISgl [od LI VE'EETZETTE 5 3 EE
u:NNN nt'o nio’o
T L0715 NNOJ I2d
€-EI3N E-EPp5A
c23a Y
g5E"EIIN
ZT-200 ERELT)




1 2 | I 2 N 5 9 L
"8T°0002-2T7-§
E5 J0TE 035IA3H L5¥1 Eu:=
L ainjaszcusly resur peppequy @l : IJd=WD0OH
11J3rodd tAB NMVHO
¥ oiasy IERTR 1
Z 1015 NNOJ TIOd
.,
£ HH s
tH It Aot
Tt [~ 3N 132,
oo s oy
Ig TEEC
N L0 E138 D
Ig TEEC
[o'TEIQY
13vr
ZZihel R
. . . T R
EE'ZE 0 WD —gyov ¢ ‘Mmmxu,‘ #«mmmm o N—7—FoTTy LADVE
3 3
fro1av 007dy
e SRV IS 115 5
i LR g =
yAR Wgwa« METE+ v
AR golav [01#387) 0383
ax
ansg [603QY¥
T g Fergey aN9 [ 5oV
sTav a5l FErig A
[rijoy REE+ Erov
e ‘ﬁmﬁmwm\u LST]gy IOV TE e EE ze 0 B2
BE'VFE'EE"2E'O0E 82 {1N0 = #HH IS aNg HvdIdd
N-HEIS TETES s082 — TE) VEEE ZEDE
5E vE'EE’ZE0E'82 (LT - #HH3d anoas N —CisS re g€ 2€ o€
.\.m.mm.Nm.Dm.mN@ N HHId %309 AE E% IN0AG
TECEETZETOE N-¥o01d ang 4dors T TE> GE'VE EE'ZE' 82
BE'VE'EE'2E 0682 (T—=735757 #daignia R —ragT<dE> BE'vE EEZE’ 8z
BE'VE'EE"2E"0E"B2 {(IE N—TTHT #AQHT aNg . . . .
mww 28,5 #ANVHS —TWvET <ZE> BE'YE'EE’ZE 82
—7 T8 AEIE®
EEIECL
Lerlgy 02987
TIav ang EERLY AA)
Z3Ed gpg 220V
£e0y SFE1SE/5 §5<q1 o a2
L il Lede gt A
= = BZlay AETE+
bedy TLE [O0EJlQY TETY e .
s s Ve 8z CIRE} e #aid N=3IWdTod LD BE'LE 8z
togfn fog|n €8Nl —y=7yg3q HRE +IN3 - (NIl vE'B2
dot dox 27 1> - 312 NG+ NTTLNe
2075 4713134 anNg #1SH - NI]BY t¥" BE'GE" 0Z'GT"'¥T'E
- " - AS3d XNYAE Ex NTLSHIOd
Z3ED T4ED aN3g anNg
anNg aNg
NTZ272LNGHd M‘WWHmmm >wmm
g
— TElNsud AS3H
SCUSEIIEISEIEEIRS 8 F I HE: T TR T TS
i - o
N=VLINT het PVINT N—HH—moS ve e ze-0er82
+ AG¥
0dL TdL - TnoY vE'EE ZE'OQE
I0L"T3d . . .
o ang SHIFE =3 ve ZETOE
vE'EE'2ZE 0E (MI—757=737 A1 ANZTF ey e e
A A #1661 T D ve ZE'0E
Z L0715 NNOD IOJd
ETEJIA ETE
R =]
BSETEJIN
2T-232A 2T2JAN
T 7 T 7 7N g 7




T | 2 [ £ 2 NZ S 39 L

T9T0002-27-§
s 40 2E Q35IA3H L5V Eu:__
L ainjasicualy rejur Bemppaqui g :
1133roud (A8 NNYHO IdJd=-WOOH
[ERETY ERIES!

£ LO0OTS NNOJ I3d

uex uex e
cos Ens 2c0m
rog Asp s
307 [N 207 [y ITH
nio o nt'g nog

TE> GE'EE TE’
N-CLO'EJ368 D
TE> GE'EE TE’
[0 TEJOY
zarr
e=IT =
T T
TEETTE0E D y—pgyy v55 #EINIY #reRiuos TETreTIr D vE
Tav % hEglayY Fog{dvre 0qv
- FEQ Ty E] euv
£ §o1qy Fggigy il
MNETE+ g0]av OV
v fgoqay NETE+
197 8010V [01#38/) o383
ax
gy ] S
i 2l A .
ETOY
[yT]ay NETE+
A L ‘Mhmﬁmmm\u ﬁmﬁ&mu CTav TvarsT <I8> GBE'EE'TE'0E‘B2
6E'VE'EE'TE 0E'@2 (I} N"HETS Keves e TpEs (Has [EEECEECOE
6E'VE'EE'TE’QE 82 ¢INO T #HEId aNgas et
VETEETREINEIR &Y T g0t 1Egte —sors<IE> BE'YE'EE'TE'0E'BZ
BEVE'EE'TE 0E'82 TD—==35737 #daignia ‘;mum =TT <IE> BE'YE'EE'TE'0E'BZ
GE'VE'EE'TE'0E 82 <IE T m@mmwm\u #mwmmw —HTE—CED> BEvE EE TE 0E 82
- - v
e ESEE F9E14y
mmﬁwa,‘ ShaNg
CRAN) Izlav 0z]aQ¥
il || e
M
e, ‘:Lum\u 13501
sy |
7 TN
= = 5210V NETE+
570V
eV Wﬁmwa,‘ roglgy _ [TR8> 6E" LE OE EE TE0E BZ"
s 3 ve 8z D ISEN L MELEEEE
111 1110 - N-z2U03d mﬂw ‘;nw N—Z2INs < ALlvE’'B2
dot doz 2T NI THT5=w75154 g — NI|8v vy EV BE'GE'EE'TE'Q0E'B2°9Z ' 0Z'GT VT B
ana #15d N ISHIOd
= = - AS3H XNYAE E+
20 €0ED aNg ang
2hlusua 1848
N T ZINSEd FE3U rg+
— T#INSHd AS3H I
et v E EE Tt oc- N-E TINGHd 2
GEGE'VE'EE'TE'0E B2 (IAO—N—5T\T #0INT AGx _ TROYFE EE'TE 0E B2 92
VE'EE'TE'OE B2 92 IO —gTNT »MWZH www w xwmwﬁ TH0SYE EE'TE 0E BZ
NG+ Ag¥
- TADY PE EE TE'DE
mm% >Wﬁw T3 oS ve €€ TE 0
E'EE’TE' 0E (Ind} - g EETEE
v NTIL 04 2w AP s 1E6T NTe Ty 711D YE EE'TE'0E
E LOT5 NNOD IOJd
€-E23A £ gadn
523A 533A
21-204 21234 B5ETEIDN




T Z | [ v \/ 9 A
TIT0002-27-§
Es 4D EE Q35IA3H L5V Eu:__
L eintssatuaiy resur peppagu ! -
t1o3rodd tAB NNYHO e v e T3d-WooH
[ 3711y
v LOT1TS5 NNOJ I3d
Be . By
Lave
£ EH s zEog A
3o [ 207 | ] LEE Tos |
ntoeto ni'o o 5
TE) 6E"ZE'TE"
N-CLO'EJ368 D
TE) 6E"ZE'TE"
[0 TEJOY
Tarr
i) Hi=:
. . . T R
ze e 08 =557 £ IHSEEN #7903 05 ——FeTTr D rE
3 3
S nkg Y Fe8igi= g
[E0]gy N 2
o lay T\O@m« 2
AETE+ sglav &
Wgwa« NETE+
golav [01#38/) VR ]
*
T Dmm qv ﬁmommm 3 50V
91gy e 1 Sy TT]0V S
7Ty 0k EEgY TTOV
IOy LEE]9y AEE+ Ere
N-T380 #Lplig/o rsr1gy TV
. . . . . NEEX HYd BVdTod T8> GE'2ZE'TE'0E"B2
GEVE'ZE TE 0E' 82 (IAG} R #HHIS anNg o
BT NETE® 085 T—gEs S I8y rEZEILEOE
BETTEISELFECQECES % N HEFd 14844 ugs B oes ve2ete o€
BEVE'ZE TE 0E' 82 UEERE #h3sn10 ans Naurs I BETTEZETTE 8¢
TYETZETTETOE’ b - aNg
N-T35830 hETEh a8? =g <85> GE'VE'ZE TE’ 82
BE"VE'2ZE TE 0E'82 <IE T #10HT aNg TR
aNg vH3 v <> GE'VE‘ZE'TE 8z
7353 #213e/ [
7Tav [eT10v 19y =
>mﬁma< 3 B
ang
7 Lg 4 ;
Y z
L0 SFE1SE/5 3 YN
NE30°0 13N 47 z T ZZav
ang
= WERLM jgy 2
= 7 ; feiyey 5 i
v
T 0E . R .
£oa £oa e Ind - 17D 6E ZE"TE 8z
oaN |y DaNl e 82z Lot - #034 anNg N-3NdILJd
s s NTEDIH aNg IND N=EINg <ALl VE’
403 403 21 [ED——TgTs=wT5154 A2 NG+ , , , , , , , ,
ang, lgu —Tsrro <l ey BE'GETZETE 0Z'GT ¥T'E
vaEd |~ mumwﬁ = anz ang
aNg
— Z#LNsHd 53
N7 ZINGEHd 1 >mm
2t 1t o0t 82 =7 TINSHd ped
vE'ZE LE OFE B2 32 SIN@ - #0INT AG+
BE'GE'VE'CE TE'O0E B2 {IMOl—N—fti+ FEINT T TR IR fEIgEITEIQE 82,
¥ ;_uw "ZETTE0E‘BZ’
ITNT
AG+ AG¥
0d 1L 1dL 3 Iy rEIZETEOQE
. ang SHL 134 [inos ve-2€ TEOE
ve'ze TE  0E (137177 b 37 e eETTES
net S6L A e ZE TEOE
v LOT5 NNOD IOJd
€-EI3N
5334
g5E"EIIN
ERRCET ERE
T 7 T 7 7N 3 7




T | 2 [ £ 2 NZ S 39 L

S TIT0002-27-§
£s 40 £ 035IA3H L5¥1 :=
L @inysesvusiy resur pempeguz g !
1133roud (A8 NNYHO IdJd=-WNOOH
¥ o iaay RIS
S3ILdMANL 2
Ew%\(xw : o Tis <Ll 82
EEM ses 8 T =5o3g Ll 82
- TE> 8z
z N-IEITVENS
<CTE> 8Z vZ ST T EILAIMANIL L = Tws <ALl 5£' 8z
ITE> 8z vz 5T vT e oIl €8z
BSETE T4EdH AL 2 CHT] .
paediy Al 2 WEDNS e EEAC
3 5 N=Eo3g <ALl EE‘BZ
TOEdH AL ¥ .
3 B NTolE3Ty LB BET8Z TAEdUAApNL 2 =7~ L] 2e°82z
. E L
<I8> 6E'BZ Z4rdy Nz CWE] ze 82
T B N-ZOo3d
BSETE
T3IEdH, AL 2 .
mﬂz xm N—TINg <ALl FE'BZ
T3IE L2 .
3 3 N—ToIy <ALl FE‘BZ
T3IEdY, ANL 2 .
2 g —oIwg <MLl OE'BZ
T3EdH L2 .
ra 5 N=oo3g <MLl OE'BZ
T92ZdH AL 2 . . . .
cezecteoc AR =g T <Ll €€ 2E'TE"0E"82
- < NI] GE'GE'EE'ZE'TE 0E B2
EE'ZE'TE'OE & 4 VTOINT
To2dInApRL 2 - <NI] EE'2ZE'TE'0E'8Z"
EE'ZE'TE'OE § 9 VTHINT
To2diAARL 2 =y < L1 EE'2E TE 0E'BZ’
EE"ZE'TE" i 8
24 dH, AL 2 . . . . .
AMEES oo <Ll 5E'EE'2E'TE0E'8Z
CeizerTeoE o 5, N TET <] mm‘mm‘wm‘ﬁm‘gm‘mm
CEizerTeoE e d L —TEvET N1l BE EE'2ZE'TE’0E'B2Z
3 = (HI] BE'EE'2E'TE'DE"BZ
CE ZETE OE T ] N-T35130
EdvdH AL 2 . . . . .
ce A =75 <Ll GE'EE’2ETE'0E‘BZ
ze CEVW T Te—< L] EE'ZE'TE'O0E'B2
T4 L2 . . . . .
TE AR —rEgc <Ll GE'EE’2E’TE'0E‘BZ
0E i 5 —rrgs—<L] 6E EE’2E TE'0E‘BZ




1 | 2 |

50 9T 000Z-27-§
E5 40 5€ 035IA3H L5¥1 :=
TL eintssitusiy resur peppequs gl ! _
t1o3rodd tAB NNYHO HY8d-WDODH
[ 3711y
wl* HY9d
Mg |her
Zor 307
o't 7o
NFoISEIIq LA LE'SE
Ty To T IT0> BE LECQE
= E-EIDA {Tn>
N"[O T1rgLND
B{IE NT
Suls [ LA L AL NTI0G173D3H
B TELSETH TE LE°9E
I3vds 118 02 § e
3I¥4L IINOT 7.5 0> > TOISETH N"LoL1r83870
WbO4 UYIN WOLEISIW WHO 0E 33¥T4 Sa [ : T3> LE9E
Ceqlon gva N OEISETH OOV o
8 (1B N-TEIGETH vopgEyd LE> BETLETSE
By BE EE'ZE'TE'OE'B2 32’6 [WI> =TEETS T =y ErEy <& 8E ' LE'9E
BE'8 N> —Fpgq-330anm N—F 353030 <L BE'LESE
D e = FINIEgN LI BE’LETSE
Tac 5 § e
€ * INGIE-§TH T=Fggg3s L1 BE’ZETSE
_ TE> BETLE'OE
0z [NL> - N-F9EEId
< RE-CoERd
34NT5 0N e
b ppppp LE'SE
H B N 7OAaEL BE'LE'SE
T o Suuuus oo N-79X0HT ‘LETQE
N N e
n [ojco[~joluThs o LE"SE
TLET9E
8ENI>F—Te7I7oq
. b ={=lel= A== [al= | |-
o Y Y Y O Y e VTR RV g RN o VR e RN RV WY N R e e i A I nalini=
LR = TR B TR TR TR R TR =) A & 7=
e
cnci e e
ST 1 BORE— 60 (ho 0D DD DS D BEE PE DE VWD
T T L AHO i 6 i) AT ot It s pa i e b s (D 0T 8 T ©
| 0 mDam > N < E A S PO R R TP MDOE> HO A, (12~ OOGOOOHNLDD I T3 D3 @D-ons BNeo
Eronmoom> ACA- D4PIOOOOr-ODIO-cOMMT D@ D@
-
T =omm Tz =z =ho 1
= = E == -
E
S
2
50°52°83°8¢¥-0N H¥9d
b
lk<<<<<<<<<<<< <<<<< WvITTIO T
Aanaanr A >
crerrex © v oeww
\ mon o
Socooom Ao He P R R R R R R A R R R B,
m=a o
o o NT=tEiS e
NEOT ZOR MO WNLOLEDYDMULALNEO DD D (A LNRO W OO0 DI DUIL WL G (DM Y0 U158 WN L OW D UDULS WL O (B YD W OB o o a NS 6
TR ]
ofolsf oo o st ool st ool ool ofofurs| o ool ofols e o
Y I N O
A # i P o e A Y -
2 NN © [0 TElOVYId
H Lo ol okl (o] TE> LE9E
E"ED [2E E31qVrad
8-TI0A |
[0 E2IDWLr9d
oul o =T TWT—LIL> GE ' vE EE’ZETE 0E'BZ
2l 2t T TE> BEE2'8Z G v E
=< T TE> BEE2'8Z G v E
I
A AFgd-WTI0Tdv <] ZF
e P - saa
I TINTI R TS <]
e kE
i
L o

[o'TILNno®1dd




o \/ =) <
< | m
- I v
P bt ™
P el =]
| =12 | w
! o T REIE I | I3 m
Eiaa _ Toe i o
u-ans - A3y o
~ ey I7AG3H HTAG 3 Eew T J
By [Tea B -
FEOY Fr=oNsg| w|
e ZEQVFId T & o
BE'LE'EE m-aNs EEQY| I 13 wo
T | oy eqy| 058 EEOVT T _ e g
se cefe < |29
e VEQVFId 58y 588 GETV)Od o
BE'LE'SE oy IR . = e
e SEQVFId Bav ED) < 3 =
BE LE G p i-ans Leay Ty B i Owzne 20
78 Zed LEOV)Od Of s5E2E | A
Eqy BEqY e B T 7 = |
e TEQVrId sav 388 GEOV)Od a |
| BE'LE'EE pay IITaN3|
e 0vQqvrad sav T8
BETLETGH “hETE Thay ' B
T Loy vgy| OB TPV b
ge ce e
e ZVavrad eav €88 EVOV)Od = °
BE'LE'EE fFraoy HHTON 9 i -
e vravrad zav 788 o H
BETLETGH o-ans 5h oyl ' i | o
T Loy Lvay| 98 GOV = ®
se cefe 4
e v avrad oav 088 L7V y9d M
BE LE'GE| vav A-aEe] 2
e v avrad sov El8 w -
™ BE'LETSE (R TE Eray Lo o o <
5LV g8 GvOVyad se cefe " N
sav Paay N N a = A
e 05 qVrad LIV 78 TGOV yad = H
BE'LE'CE bsav PERETE m = K
e Z5avrad 5oy T8 @ T
BETLETGE ATHETE ESOY | | psd = o
ELV I8 EGUVpId BE'LE'QE . 0w s
poov 550 ae e e o w =
e vSavVrad viv VI8 550vyad = A
BE'LE'EE S0y 447 0N 9| m < U a
e g5qvrad £Cv EC8 v o= .
BE'LE'SE 50| | | oA w
Bl Zre LGAVyod BE'LE E L o
— sav 550y e e e ) e
e GEqvVFad tiv T8 6G0VyOd Nz -
BELE'SE aay N~ AETE| -~ [ w
e 09qvVrad ocv ) _oon - E
BE'LE'GE - ans raay o o o sl e
B8V 58 7190Vf9d BE'LE'QE - e = el =
poay ZLE s e = =
Z90qvrad gav 588 €90V )9d
BELE'GE rauvd EERTE =
73y D
rTAETE rx38/9)
EET) Crea FPITT T BELESE
Cee 5%38/0 9.38/9)
m E7LENEE T THITE T 5 5v 75 TFTIT T BE LE'GE
. . L=38/2 a0~ ON 9|
E'LETQE W=IHITE T 73v T8
IRTE ERTEER -
ESY ESE &~
A3
T T+ " LE
7oy 58
ERTER ERTER
Tav ED
~F303d *P ANy
|| E) 58
TAETE ~ LaEs
EEV £58
sy W0 ray L e
g o[Tv[Fed @&y EEALER]]
LE'SE zav IEERIE
g 2qTV[vad  Zsv 58
LE'SE r-aNs [ E QY| LE'GE
EEL S5EqVFEd =
vy O sy e <
g PaV[Fad ssv 55@qvvad
LE'GE aay ST AETE| o
g oTv[vad v&v vEE o
LETEE HoMETE Lyl LE 5E '
~ ERV N agy| ESEOVVEd =
LE'SE L EEELREREET) ZEE0V VI d LE'SE o
I-ONS BTON D9 o
TEV TEE
H-ONS ¥TON 9 o
05y 05H
sy NTag
B[OV[vad srv BV
LETSE 5 ans 0Tyl ,
BrY Bre 07 0VED LE'GE
Tav Zray Jeoce
g TavFad vy vEZTavHad
LE'GE Fray Z7 0N 39|
g ETaVrad avy Tve
% LETEE 3TNETE rroy Lese
ThY TveE
ToyY T=38/) vravigad LE SE
STavVrad vy @ naad-Ith-h Rl m—
LE'GE Hyd HTAETE|
EvY £ve
47 ONS R EE|
Zry vE
oes m 07 AETE|
Thv = Tve
IN0OS N RLLEE!
vy o Ve
4ThETE FERLE
0] BEY o _ MER
-a01s ISITE
BEY = EE)
F-ONS ' *T35A 30
LEY b i)
~AOHL = dTAETE|
TEV 9E8
L] = A OH 1|
TEV e
EELRY ¥ XTON 9
ey FTAETE 238/ red
a3 Creg T zvapes LETSE
av rray lEcE
H g STavFad zev ZEa/TAVFEd
LE'SE Tav 0-hEE
g BT avFad tev TER
LE'SE DTaN3 BT 0¥ LE'SE
TEV GEEET AV Fad
2qv raay LJE'5E
g o[Zavrad £2v TEE0VVad
LE'GE pazoy NTON 9
g 2Zavrad sav D
LE'GE O7AETE E20Y|
508 7V EETVVad
18 02z AEELH Ex38/0) e gE
& gzv H
o ToEY vzavrad fzav NThETE
S2Y la-qus s2qy " 2F
L[E'GE LE'GE
s &3] TEETVT I S
2qv Laay lese
g qZavrad eav EEEqV Va4
LE'SE 2ay AT QN3
g aZavrad zav 778
LE'GE JTAETE B2y LE'SE
Tov TEETVVad
Eoy TEDY LE SE
g O[EqVFId 02y TRETVVad
LE'EE *3Nd W AETE| ~
BTV ET8
- ¥ “ONS RRER:
oY LNS H’UNH\/BIB
. —
LTV - - LTH
@ NETE ¥
pud El G
2 m “lsu 1many) o
STV GTH
i - - - -
R xnvnee s STF L, _
I o TTv Tt
! 2 o . [@p)
ml [Henzo
m m =
~ N m‘ Z=INSHd|
m © soasay ' ° ~
1 e
h = T«LlNSHd [ie]
m I
BE
1 EDUTrad
p= B
m ZOHIFPOd TOHIVPG
| v ]
@ DOHIPOd ERR-EY =z —
o i 5V | _ 58 = | =| =]
VoA e ERTER i ol 2 = < |2 =7 | ()
o L EE - Am oA g« o
— = = a oa m o ol o 3 o < - w < <| wl w
= = [ (] [ el - o o o v o w ¥ o u v = el
| =z =z | = = = ~ SHL 570N 9 ~ o s e e A e = I
I~ | I I I I T I ™ RN T o 37 &3 o F I e = S ek = (= = R
ol | o < < @ W o — o o <~ 2T+ EEN ~ o o of u = W 4 ] o O o
e I I vt - i = e S = e o 7V 78 ol of of o]l 5 A o o] of o < =
0| wf wo w = & - = a| o = H H o o ~ 1541 A2T-| w i ol
I o of o o o o <[ | H = s < = ow o TV TH m =
5 = = = i = e B ! e e e e - '
bl e ol w W o Hu]oe| o] a] e A o~ - S ol
i s oe— NHEHOROOQRE
o = AHBEREE =) ¢ vayr N - N SEEEREEEEEE R A
eleleloleloNe BZijjgf n - m
RCRCRGRGRGNG YEERARVEVEVEVEY o o © ~N©® oo b o ®D ®D oD oo
B c o< mmmm o momomom
@ @~ o oo Lo o e ® oD v < = N
momom momom mmm M mmm o® © o~ o w® w ~ e os o
R B mmmm mmmmmmmm
N RN AN Wb~~~ ! !
mmmmmmmm mmomomom o~ m oo N o
T L ™ mmomomomom
0 ow o oo oo - 1
m m momom 0 n
m m
S 7 @ =




=) 5] NZ ) <
< |m
- = v
> o L
k1 bl o
=2 |~
= |m
- T=A530 EERLE I o
rEv HTON9 I7AS3H red X
- o
£eY JTAG3H HTAGS3H e - 9
oy zeg W o
beav rroans o o
GE UL GE TEQVTIL TEY | cean 758 w
Cge - o o
S | Lo, ceqy BBAVYIA BE'IE'QE I
Cge - <+ = J
BE SE 5E FEQVFId gav EEAVF O BE"SE'QE @ 3 = e
beav IR n 9uzne = )
BE OE 5E FEQVHId gav CEE] of [onBEX |, =2
ER ] LEDY) . . T z <" |o
TV Loy ceoy BETVVE BE"SEQE N
Sge- S
BE 9E SE BEQVFId gav WETVF O BETOETRE
praov II-ONS3|
GE UL GE TVAVEEd sev | o, Sray 5E8 3
VR Loy cyay TEEQVT I SE"9EQE z .
TE9f SE Z7avvad eav @EqVr o4 BE'SE'QE o B
Prav HT N3 « -
GE UL GE FRAvYed Zev | crar 7°° = o
T L, Loy EECVVE BE'SENE b4
BE SE GE TEavE Id 08V EETVF T4 BE'SE'QJE @ H
Brov ATAETE " sl =
BE 9E GE BFaQVyad 62v —ons N i " b
ae-oe e ~ a = -
TV EETVVId M
sov tsay n S :
BE OE GE 0SUVyad LV 8TV V94 ge oe e 2 :
beay s5-ans © o u -
GE UL GE ZSq¥y a4 sy 58 1 b M
NThEtE 50y R e - oo H
5Cv EqVrId B z
bsav 550V ae-ge e o H
OE OF GE VEaVyad viv vi-qns EEOVTE S22 H
BE 9E GE 9Cq¥vad £2v 3 - u
e o se ge e E
7Cv ZBAVY 9 - e
o Fee ge oe e NG -
BE OE GE BSOVyad 7LV THEOVF 9 d P u E)
baav n-ae-g B ENE =
BE JE SE 090¥vad ozv 0z8 w s "
AR TE] Ta0y - Yo v = o =
LAY caqy EEAVVI o =
Sge- =
GE UL GE Z90Vrod sav ESELREEE BETOETRE
bauva EERITTE
Ley Fr~AETE FP=38/)) Lo
FEK] G e a2y a E'9E'5E
BE 9E’GE| 5-38/2 9.38/9 o
W—SHEIE 7 5av Qg R 2 e E'9E'5E
. L=38/3 00~ ONS3|
BE 9E’GE| N HTTETT gy =7
AT OND EREEET u
EQY Eg9@ =
JET
T T+ L LE|
29y EE]
37154
Tav EE]
~ran3u “raxay
EER) EE]
e ~ 1aemg
eV Ee
ooy SR -
TETE O[¥vId 8ev ERLLAEE)
zov H aa-ang
TETE E N ]
T O e - 9E"GE -
TEV TEETV VI
rov o 50 9E"GE ~
TETE N SEEOVYOd w©
sy s-ae-g o
TECE qaVFad  Fev vEE
Lay P i
5V IS LLE =
9e’s NTOFEIE" T 257 SERTVF O 9ESE o
aa-ang o
TEV 7w
¥¥TaNS| LS
TEV ]
BOYV N33gH
TESE ROV ad Evv | eay B0
T BEIVF I SETSE
Tov 2ray .
TESE VA AEENAZ] EALLAEE)
Eraov Z7ONSg|
TECE E12UEa- R I, Jrad ©7E
Ei] EALXEEE SE"GE
Eraov T=38/) 9E g€
TECE STOvYad brv Ve TTVIEED
uva umne-g
Ha &g
47 OND = HH 3G
e vE
FOES m 0D~ AETE
Try = Tre
3NDOS N ~dd3d
TV vE
smhete = BErE
TEV €8
-dols T A~ aNs|
BEY T EB
37OND " =135A30]
LEY 2 Ted
= A OH L = dTAETE
SEY G
a-aNs = AOHT
GEV EH
BT x|
rEY 3ATAETE 2=38/)| rE®
TEv Creg mzvopes SE’SE
Tov Lray -
TESE qT ¥y ad eV ZETT¥ V94
Brov 0= e
TESE BT O¥yad TEV TEE
ERTE ray 9E"GE
TEV ETTVVId
bzav Tz0 P
TECE OZO¥rad szv BXLRAEE
bzav IRIE
TECE kL EL AACICEEI . crad| 728
08 TV EZLAEE SE'SE
KSAAND22 RELTE £a38/9
— N EFIEE|D "
620y¥vsd THEY 92 bzav N-ne-g ot SETEE
TESE EUvrEd sev | o ez 528
vV FEEOVT O SE'SE
bzav Lzay ot se
TESE E B AR TZETVVId od
Bzov AT ONS|
TESE BeOvyad 22V | _ __ 778
yhete 520y
TZv ETLAAEE 9E"GE
beav TEQY —
TECE OEQ¥r o o2V TEETV VO 9E"GE
“3Hd WaES
BTV 5T 8 O
v-ans 01y
TV 7o
“IND n-ang 1
- TP k- e-¢ yaq FE "
o o ary Te
m m “lsy L7aNg
TV B3
o m F-XN¥AETE 47534 o
m| Ty E
i o TV (] v <r
| = L R —
m O | |onnEa [da}
. i e ren, A
m T Co amasa CF
o “
b oT v [ora = <  Sazen —
m = . [RYEED TelNsud o | [SRse )
] =B i o7l =
o BAG+ EDHIVEd (@)
m CEl CE]
20HI¥ad TOHIVSd
= Ly ]
™ onuIrsd ERE-R =
EN] 78 = | = =|
o © ¥TAG+ FITAGH I o =z Zz <« = = [
~ I | oL L - P B I e I I Iy Y B I
=| o o o o 5 o < 4 o < < g d
A A ] ~ [ _ 7o = - [ = N e e [ [ [ e s
| =z 2 |2 7 = SHL BT ~ i DiF I ! [ o [ = = P [
B I = I e (B Iy B T o £ £d - 5 = e = S s
d o | @ < < o uf o+ o o < bzt ¥ < o o O u oo oo J d
[ v [ ! = [ R = I R T o 7V 78 = EREEREEEEEEEEE
o o @ @ = o= oA oo o o @ o T nz7- w o
o o o ol ol oo < o A<« o o TV 7o o f
[ = = s = [ [ et et o 3
o o o o o o o] oo a]al Ao ~f — oA
-f e o< miml= e
-~ o VD ~ = m EEDEQQEESE
H;HHHHHHEZZ;;m " ot i &
@ (o = |[=f = |= (= |[= |9 = S (=] = =] e 5] = — ! [ 0? @ ow "o oo M o
=f = o o M AR mmmE g m
@ ® @ @ @ @ @ @ N 0 © ©® @ @ @ < -~ > w m S ooom
mmmmmmomom 0 o ©wweoa T~
rTnnnnT e mm o mom o @ ™ mom mmommom o om
©Coweoooaao .
m m m m m m m m e ] wwwwwn"o
- - - - - mmmmm g m m m m m m
o 0 w0 oo . 1
mm momom 0 o
o 5] /N ) —




1 | 2| | 12 NA 5 9
TgTT0002-27-§
s 40 BE Q35IA3H L5V Eu:__
1 ein3ae3cusiy re3ul peppegui @l 3 _
‘133roud B NMvHD HY8d-WDODH
[ 3711
Ol e 9NT14N0230 ANY S5dnN717Nd 93/793 13d
wsx
ioe = Tagy so0
15 s
ool 4G4 o1 ssor) samg uo siapratg aeard = - FowaTo—<AL) (E°9ESE
Ae B . LE'9EGE
TBZdH A B vS¥IL o¢
. LE 9E SE
< ez E T=FaIsgr <] LE'SE
. LE 9E SE
7 FETar <ALl LE'9E ) )
pe 8 FesRT <ALl LE°9E LE"9EGE
— . B . .
H ct 8| g g—395m : LET8E‘SE
° ° ° ° VA FEgvhad (ML) LE'9E’SE
p m m wix v v Leroe e FETVFEd ML) LE'3E’SE
3 T H EH HH e
: RE hat R el RN £ TEgvETd L] LE'3E'SE
HY FHN i 2 e
o oo H
THLdY, Ae ' B . .
, H TEqVYId LET9E'EE
TELIUNANLZ B rervres <L) LE9€ sE
ZELIUNAALZ B rervres <L) LE9€ sE
5334 224 pee srovisT <Ll LE'9E'SE
ZBLdY, Ae ' B . .
, b N 07 qvVvad LET9E'EE
8L = TPOVFd L] LETSE'GE
SEadu\AAXZ B Cqg -
) 5 77 aviog <ALl LE 9E'SE
583 28 . .
3 EFavEod <ALl LE 9E'SE
Ta8dUsApN2 8
5 B TsFsrIg Ll SE LE9E°SE
T8 dUAApL2 8
=yrsgIg Ll SE Cag -
Tvsdu iz e LE9E°SE
3 £ B e
EdrdUsAALZ B LETSETSE
7 3 EZ0BI73d (WL se LE3E SE
g Eaydu\apd2 8 T st
Hy3d <04 @8T1dnoosag Lagd 5 g 22pEIved
Efmb o, TeouEived CHI] sE LET9EGE
3 B ALY SEE! CHI] se LET9EGE
= LET9EGE
13344 Ae ' B
a|dnoodaq yoedy aely e, EYDETIEd (L] sE LE"9ESE
Py ® Py Py mm xﬁ TTOUTF o4 {NI] SE
13LdH 2 '8
e N, fipuTisa CHI] se LE 9ESE
g B STOEIFSd CHI] se LE 9ESE
LE 9ESE
TILdUsApNZ B LE 9ESE
440L57ON il %, GroETvud WL sE

g T FTOEIFSd CHI] se LET9EGE

Y AWPIILALLEA AL leoee s

g 3 ZTO0HIrad NLl SE LE'9E'SE

LETQEGE
== N:WM “NN —rrrTres L] SE
23L 28 . i
o H A0 OTONIVId WL sE LE3E SE
10, 2B . i
Livt uex wix < 2 SOETVOd <ALl sE LE3E SE
TasdY Az' B LE 9E GE
Rt I To g B LR ZT CHI] se
R 1S B LETQEGE
TaLdusapt2 8 .
ﬂDNLﬁK xmm B LUBIVSd CHHeE e
PN TUHIV O CAL] LE"CE
28z 2B .
A COHIVOd CHL] LE"GE
28z 2B .
{NI] LE"SE .

9 £ POHI?Od SE

te

8 T ELEIEE CNI] 9e’sE "9E"GE

Mwwum” “m” AEHEE CHL] 9’ &E “9ESE
g B 0TUIFad CHL] 9E'GE “9ESE
azau "9EGE
EBZ 28
RS N~ ISIIFod ALl GE
EBZ 28 . .
A N FOFaNIV Ll LETSE'GE 8 "9E"GE
I¥65 2B .

5 72 yoreoIg ALl LE SE 8 "9E’SE
2B dINAAAEE —roTrTs <" LE°9E GE
28b U A ANZ 8 Car -

8 T N~ 7oHEId LETSETSE
B EED)
£ e33A
T z 7 7N 5 3




T | 2 [ £ 2 NZ S 39 L

T9T0002-27-§
Es 40 BE Q35IA3H L5V Eu:__
L ainjasicualy rejur Bemppaqui g :
1133roud (A8 NNYHO BE5GZB-WNDOH

Ve ERIEY) H366628 L ANHIHILA

FTd Td B1 LT KT FH P9 070 5o
‘97 TIH'OTH'BH TI9'0T9°'69'89 L9 TT4 004 64 B4 /4 34'64'v4 N
GTT BT 6T w1 TEXTOLN X @Y N ¥ EX py LTF oI Bf 8T a3z’
R
O i i e i
=
- BLBLoL © Buon
TTTTIT T DT XTTg
TUWODUUO — e T TTN
B =T
y 'REE
B 5754384
== ZLojootsviey 8 8vd
Erforsvrad 9425150
SInaE "ZETE'OE BZ
ol SLsELT - _
Y - N ISHITV GGGZE
£ PETEA LTS a: —— s REE
Hﬁ# EEEER ¥7 — NI 27T
o EHE NN o ELE AR B e R EE) NI | By kb Eb GE EE2E'TE'0E 82792702 5T kT 6
SIR E NT]PE 82
THZdU\ApNZE BEERD =g re 82 o
a0 L 29 o e—t VL TRE 1350 4 . =2 £5
“3n13 ~HH3 = TN0y pE EE 2E LE DE B2
]l 3013 ~uu3dEr N3 nod vE EE ZE TE/QE g _ TITH Tavsia £z
%ﬂ:‘ TAEEERE| SVINIEL N4y oS ce vE EE"ZE TE 0E B2 havna 2
od v T Iy EEIZEILEIOE 82
~d0 Y THY yE'EE'ZE'TE 0E'BZ
FEEia T4 «736A 30 s T8 vE'EE'ZE'TE 0E'BZ Slana esszs
E 0713 ~lodLlfEE e o THY YE'EE'ZE'TE 0E'BE
ZLica T3 <rauItsd 3 TOS yEEETZETE 0E'82Z
THrg1s « 3NV i T8 yE'EE'2E'TE 0E'Be
2a73
= = ZL41rg13 S m m 28 -E36/ _ _ Ezav
E 6a14 238732 N_eJe o> M
B+ ML E N—ZIa-) M
E THEN «0387/30 5 A TE> EEZE'TE'OE"
o ano 0q LA §e43743v41° TE NTLorEel3E™a
20t
nio 5 v 0aI3 0033/y1¥13 0 22 T
SN 20N Tl TaTT I033/7ETv13 3 T g
EHZD AR SWEINIR/ZTV T4 8
- SN TIN A5y ! TrvTar INTH/TTYTS L g
TETTIIT “ONIUN/ 0TV T4 § L
SERY) st 55 IAERCE: ISHN/BY 13 H 2
T LQHHI0I/B¥ 4 v 5
VEFIEELY FAAERCE: EERERZARE! 3
_ HOHAIT ST 8y 74 z £
8SE I ¥IH3s ELAERGHS Sy14d ' T
e Fv13 ¥ £
AERCES N« u m 5
ZHEdEANNIE B ey . HMAXNY/TvTd L g
W b= 3000134 /0714 8 L
’ ;
BSETEJIDA £ 4
]
5 T
0 0
g
’
]
5
0y [T - qu v
NQI_Cv g ¥I3
BES ELE R SEN §
<<<<<<  <<<<
0y ITT — aL 1
Aamnan < anoo 7 e TEoE-
0y Lo Nol S I AL Qo000 S 2002 [ L TE> EEZE'TE'OE
©UUTTT 0 ToTUT [oTeEIOY
TTTTVT W e 0IAZg
FELNGO o wbo
> [d==o THZM
= o = S
e
gs-taan
g5E"EIIN




T Z | [ E \/ 5 9 A 8
[0 ST u00z-2T-§
Es 400 Q35IA3H L5V Eu:__
TL eintssitusiy resur peppequs gl !
t1J3rodd " AB NNYHO
AR ERIEY INI TdN023440 HO0OLIJANNOI L INHIHL A
E55ZB=WO0H
wex
1
It
il
ol
IZRFIN
= 90d ul aueyd
eutls doneunia s
s o)
aueyd asn Y Y : 3
TN9-SIS5VHD INVTd WE3L
N N < N
e e i ol
= = s = _ _
3 3 3 3 = =
= ==,
= = - = ex ex
HH gis
i 18 SussrusuEvaWEGNTT s e
o |? o Nod Grrd
EREAN j— @l
muHHMZm(S T7 2123 TNZIL sel =
Tizn ~
FTeHN B0Lg 405 0N =
L LOIfT =X J0H ¢ s
CHTSPTUSMINGTTYILNZN3 11O
900y WXE-gRdx g WX L
CHTSPTUSHINGSTYILNZNR 10 OHoEPrd-MEveSIvELNTYTsaTe
ntau e S0Lg axg-gnax z|4X¥ 08T hd TG Ey g LD BE
- 13
] 3 ZNV-a3T-nd ZT]eNY DMJMN/ voli—
- = XL GPrU-UIWJ-TYILNIUIL4TO Y OL-GPrU-UIV4~I¥TLINIUIS4IQ
Midi . oce R I WXL HRIX TrNxt Walrey WOL Ly re ALIEE
- B
1 z TNV 03T 14 o |PNY DMJMN/ 20l raa e Q0L T Y @l
- = XL"GPTW-WTV4TTVILNZU34sIT , ezl =
6 £ (NI—y—q37TT EIY27 037 T0I— X o X L d0l g7 ﬁN =
dz '8 I
- TO00-GTZVTE ELER =
BSETEJIA cvr s
mrmuﬂ
Gu-serusurvac1yrinasssare
» ® TaLarre ILIGE
IAT 0EE
8 AM0—=g37137 5 T
a1qissod se 65528 oU 0} S0P Se
INTdi ke 1015181 UofRUILLIB) doa)
3 i
T v
T 7 T 7 G g 7 g




T Z | [ E v \/ 5 9 A 8
G0 9T 0002-27-§
Es 40 7Y Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !
t1J3rodd " AB NNYHO NNDD - 30I-WODH
¥ o iaay RIS
SHOLIJOANNOD 441
N=3ALIJV 301035
asalF
= - Zvas [0'2]¥0s
9 = dia T 14010 T
E coa
= 0%
= z nevots |7 o7 33
I o 3 B2 [Ri> N=ESIaS R TE N~TTS30S {Wi] B2
=z = ol T4TTD
= n > €0 § 2vas 9E SE ovas _
K =
£y AT 537555 55® € * TE TE TVUS
i - - " TE STOET o> 8z -
44nLs7oN s 0E 57 N-¥3vaas i 8z a2l
13, 0Ly
7 W 7 77 TOHOLS D> ez =
4 N4 N-HOITS <iT] 8z a0
77 7 N—WOTTS (Wil 8z
27| TZ EEELN . 1oy 82
BT
ool mnle
GT005 a7 LT 0005 nxrn a2 o
$T00S ERs ST 7005 o I
ET00S 7T ET Zuus o g
21005 2T 1T EQOS
= TTOaS 0T 3 vaas
0T00% g A Ta0S o Ys
s2l s 5U0% 3 T EL L
" 8005 [ £ T3TTdy EE caee
a0 T Z T =30 I5uiod Ll Tr'oz
1dlHo02ZXx2 TITTdY 33
o PATTAUAAN, EE g oy
5 4
TE> 8z
70as [0'5711005
0z Inopb—-—
02 <Imo} N-3ALI0V 301 IHd
<WTlsz
- Zvud L0 zivad
= FH T30Tr
07|,
= a nzvo'o 07 BE
2 82 [T N-ESIad 8E IE NTTEI0d = 82
o TITTO
> e i ZVad g€ TE 0V Td _
= 3 =
£y A7 7qgg @ @ ® TE EE TV
= Mg TE FIOHET {Ino> B2 o
440187 0N 508 0 €] 52 N-¥3vaud <1 ez H{gs
g LY ino B2 Iy
Tarre K [z TaU0Td 1> =
32 G2 N-goTa0d <AT] ez a8
V2 £z N=HOI0d <ALl 8z
27| TZ EEELLE] L 4 110> 82
BT
ool 3 @ole
TTaad g7 T 0aad T .
ALEE R ST Taod 2 =
ET00d v T ET Zaad o) al. T
Zraad 27T 1T EQ0d
= TTaad (R 3 vaod
0T00d ] A T00d <Y,
sel 504 E ] L
=
@ g004d 7 E Cittas o Tq04
™ T £ ] N-T0T-ISHITd <ALl Tr o2
1dIH0ZX2 omI3TTd .
T B
TE> 82
raud [0 Grlaad
T 7 T i 7 G g 7 g




1 [ Z | [ v N/ 5 E] L
L, [ FOET 000Z-2T-¢
EG 40 2
035TA3H 15v1 Eu:__
a1 ainiaescdaly rasur papmequi g ! _
1133roud (A8 NNYHO NNOJTHS5N=-WOOH
¥oiaay ERISS
HJI-WDOH
a4 04|
Holoest a3
asop 31 207 .
442y 44L7]
s0eld ——
a0zt Tdd|  TaLdD
vRaoE ~ =
WHO- 08
A-—— baLdy 5T oS turlvamTvriNTusiTg TES 82
TG---¢ +7dasn-d g 3 A FTdEST
TaTad
- 027
= wiDoE
WHO 08
A-—— basdy 5T Tesn-dyaTTvIiNTUILITD TS oaz
® Py ) -TdEsn-d E] E -Tdasn
TITdd
an an an 0
021 021 021 02y
oz oz oz Aoz
z01| o 201| o 201| o 301
sdy| 1Ly 1Ly 242y
Tdzdd| Tdzdd| Tdzdd| Tdzdd = -
usx
500
- Nos
207 2
Tarr 4dosy
Zd1) =
7T v
. e
e )y i g J
2 = san van
ot Hol o et “lae
asopp 301 o HEER
242y 1dL7]
3 a0eld ——
NNDD BESNXZ S0zt i R~ T4Ldd T4LdD
winoE Wl = e
WHO 08 c0s
A-—1 o v3sdy 5T B51-dfvd=TYELNSUISIT0 TES 82
9225 = - L I H A4 TO0dEST
Tdrdd YNTH
027
vRaoE
WHO 08 c0s
A-— o b3sdy 5T o8sn-ufvd-1vELNIUIIsTT T8z
ER ) z v g v SodEsh
TaTad ENTH
49T N
o
o
- TE> 92
€ AN 497
44 H N
= o
o
- TE> 92
7 =
@ 5N 497
con
- o _ 1> 8z
AN N~J085T
o
wn b=
8 ~
IR 44 HTEIN
R €0
3 o
— o) 92
@ UEERCER
G334
T Z 7 /N G E] A




T ¢ | , £ 2 Nz 5 El L
[ E0TIr 0002-27-4
Es 40 E 035IA3H L5¥1 Eu:—_
L ainjasicualy rejur Bemppaqui g !
1133rodd ‘AE NNVHD HM4=-WDODOH
[ERETY RIS
-
aN
a:o1 1no
aBOOINN NI
c
=
o seduwn{ 181
=
4 8v4 U sroway
= ETEIIN
THOTN
TZE0T LR [ AP RULER T} 508
TS AANL Y
®—zzar *dNET CLRLLERLE] z T
'Y MNﬂDH TYOTH
B 72001 E-EJIA w
H 0avT E
VT T THN S HH EH
ucx ucx Wn s 305 b FAN
cs cos ZavT T n¥eo nvo
0% v iotle BV vy B2 (IE HA 4
W 0% AEESIE] Eav T g ET 8y BE'EE"ZE'TE'O0E'BZ'82'6 5y EV0TD
*LSH7T IsgTId <ALl B "
T80T zBOTO
*
d %
E e¥eaan
€-eadn
Iy uex ™
HH tis
ux ucx HHEN FHa
hat iar nio nreo
[N [N
ny o v ?Si ToNE—oN Tvsal TvoTal
taoca).  resal JOSL-NIdOoy HA4 M
®
e %
M ETEIDN
[
T 7 3 7 N G E] 7




< | m
- I v
> 2 L
o ¥ =]
= e |«
= |+
o
o
@ o
~ o
i - £
m 3| [s5%8k -2 e
H; }—‘z I e
o EE
= )
= o
<" |
= |
a |5
}—’z I
P
£
=
4] C
s H
< -
o o
@ '—“\ N
E H
s 4
@ .
3
2 H
S <
g
g -
K g i
o :
o [N
o THTH :
Y A H z
;; 5 = o
< &
IUE&H/\/\/\‘NZ B = )
SE[se w g)
o = =
2 | < = o=
TOEdAAAIZ'E g ~ B =
=
o soe
o PO LL
o z T
28Ty
-
sop o &
w0 o x5, AAOT -
vy <] > = o SusSe
PETH | lnnnSX
aeee a s
i 5 R
o w
-
=] =i=z| S, @RIRE
[ K Ol lmRBRS%
< o HH Cl
< |<c| || g
o Bl
e O N Bl b
@ etz ool
mo>
]
ﬂxmx h uw
n O Sz
| > o Swsom
n TeTdy AL v O SRR3R
5 ! e
L 2 z
> ol -
B A T B e N P = I 1 T
inlifenleia] ) Nd AN o S
E T T T S I R e e i R T R T e H| L o Susie
VLU < U<O  CAXOF<VOOOL<HH_I00 OOt OoUoOTd—H  nnnn n o v vre o | o) |9888n —
OOO>E DUOOEN  HLLIEE- IO CL - CNLZn  <<CNNEHE  CECEEOOS nmnn > o T BE g \‘—ﬁ [
>>> > ¥¥IZ o< OFOCL<U = <<FOULO CHUREFTU HHHHHECTE >>>> < I~ ! v =z
MmN N0Z—ax = oO=N0a0~  Oroa O SNSSSSHHH 2 <ob- | =
N R TV m | H
SmoasoEA e Aimans 1 ¢ o E=ElE o= =
wa HZoANMN A FLno* om e NI [REAN o Susmc |
MmO ZHooNOSY o Lo D<TNO Cor-rnnE = e O a2888 v
o . ooo o @ osx O~ » = ‘Z—qp 5
o) O oo 0 cu— ERCVEN '
o e oI~~~ = = <
o wi=< RN ™
WA LWWA OO = I
w wanno o ~ i
| =
] oo = “
o Lsnszaes| | 1377v¥HYd | L TwWod | | eWod | o = o
@l 3 - =
o B6/32/90 E'0 'aad I e ;=
ol X(28Lv23dT7INWS b ~ RN
o o ~
“ B 74“\ <oz
T TIT 0 T I EIRE] 1 ELAEm TId9 o S Susme
ol = ©| |samak
.
3 ‘ Y CE D S
- o
on =2 xra o
-~ = - [
% oo I oo ==~ S
- oo i i =SSN o I -
L ~~ OEEmx-=>00 NONNE—oo | I 5 5 P =)
R A N R N N e e e P e W M [T ) [ [ al o @
T L i 7= - TeTdu e o 5, SuzsE -
ASNNNNNNANNN S NNNNNNNNSSNN mxe AL ¥ ©| |enpex 'Y
OTNMSINWENNG O IN S SIDONAM HO 5 4 ST,
NN NN T O ~o
Cimmamanan anencnacenn = -
o —— EPIETPTETe EETEE oo I
R ANRE NI A AERC B S eI A e NS G T S..z. XL
" PRTEE ALY EINEHEERS
b E € =T
= bk
[=LET AL g
B v ER
NE B i
LELET AL g
i I 9 E ()]
=] 5 === N
= | I=| I m| [SEE® =] N o
(= ol | == < (ol =] A a}
el 1fen| =[=| & (=T [ ==]=| I~ bl = @
=S e ke 1 = I =l ol o guzie
offeufmi<ciaaf| olp| N HH ol p<p<icotu 1f 1l (K| | lmRRS% > [}
| kool i) 1T,
el e | AN ~ =H =
SO e B L o el ol o
] = a
<| oo . S
° | [RREN% &)
- | 3
o ERF H| GECEESSCRRR FeFRREREIR B (RS9 |6 uE .
a - N
< oo NAPINEOEDAPIOEDN TTTTTTITTT O ]~ @n od
i e ) << ||+ et @0 ZH ~.
i e
=] ~m
A sos
- @ m - X3, N0 am}
~om i mm
= . fzusu * s
N ~ m sos =G EE —
m s ALy
- ! & 3 v ovY
R o > EaqBH v oww
~ n
m m 15|
! " g @)
o s08 o
‘JE oAz ® o
T o @
EJEH o
~ it TaEdH
- | AZ '8
o m @ m
@ = Az '8 >
- TaEdH
~
e
=) [S) N m




1 | 2 |

€5 40 5 B0 9T 0002-2T -G 7
NNODJ 3SN0OW / dg8) / AddO074

TIAINYId " NIYEB=WOODH
. ¢ o T
4
uss dex wox uix wox wox
HH Y e B abs e
HE har 1ok I I 1ok vz 8 |2
il Eife 1o RH T 1o
P 44023 w a40ls| ™ 4a0ly] ¢ as0ls = A2TgsAL
- - - — 3
= THTI ZHEO | Zdzdd| Zdzdd| zdzdd| ZdZdD| TaTH S (v |E|T
zdir ¢ viDoE
71 v
v ogATy I3 T A RE=D R m/;Nmeu\q p— * YT IE> v
QUYDEAS [0t TIT T4
- s
- ) = SEEED T by
3 VIVOaT-d7 EV VIVOET
LTd Z2dTd4
LT
LHa
SHcrd
sl sozs
ET VNOOE
= jo-og
29 i — )= TS TE> by
Isnon rdn FTISHTd4 TITTH Visst
dlE WHO~0g
i . ® VIVOSW > vy
¥IVISZSd VLIVOSHTd4 TIT A
NN N
[ I B
B R R A~
IE I IR 3
S22 2
=28 S5 sl s
WHO“DE dHYT'T = = = =
NIVLS25d7GIIAT B4 HL Nﬁﬁ z E i
Tdzhl
52
NNDDT30dI=WODODH
sotr
rgEE0T  vEOIfE SRS I v v
TeTEDT ZEDIfE N TISTH <AL]vv
526201 0EO0Ifpe VIV aE oD b
L2201 BZOIfgz T oD b
55201  320Ifgz =T I b
{E20T vZ0 Iz N=3IVIW T vy
27201 22017 N=VIVaF Ll vy
=H{ETOT 02015z N=d375 Ll vy
IHLT0T BTOIfgE T st
S7STOI 3T 0Ifgriew
fETOT VIO I N=050 CHd vy
THPTOI 2T OIfpMen
deo1 0T 0 Ifpy Ay e S 4
Hr01 801 N=X30NT L vy
JET 30T TNITAED ALl vvy
Heo01 v O Il
HTO0T Z0lf TNITAET ALl vy
TTHZTXZ
R
NWN S T
°
3 3 -
- 3 F 3 3
= [ I e
S8 9
SRR
*—o
k!
ERRT)




T Z | [ E v \/ 9 A
[0 ST u00z-2T-§
Es 408 0351A38 15v1 Eu:__
TL einiassruaiy resul mepmeqss @ !
t1J3rodd " AB NNYHO —
TIAINYId"NIYEB=WOODH
[ 3711y
- EEEEET
T IHZ
I37C rT% 8 M3 RN 44
d B M3 EEF| 44
pus 9p38 Mid ENaga 44
Ty g M ] 44
N_NI 4 M “NT 1544 44
N—IT £e M —ITNTdd 44
N 228 M ] vy
i i M v 44
N8 L CRLEL) —glsd
sdozz
EE
Xz 2
AMLINIH
1008ULI0D 3L} O} BSO SHIOMIBU D 998l
€z:g2aN T
z1z
Nl B8 M
3 TT
Z d e M Z d
g B <m
& Vo VB &
I} v
£ Leg vi2 £
TE v
T 3 T
1] d 7] 2] <m 1] d 18 144
T2 Torzld0dd
4doz2
£
Xz 2
AMLINIH
° ° H ° ° H usx wex wex
= = dia A £
ex dex ex X dex dex ex Hex - M [N
Z0s| e 103
w0zt anzr S0zt e ansr e w0zt anzr PV H{ LI L B L
Lol ver FrH H i FH HH 103 FrH H — = r1zn
4d0LF| » 3d0Ls| ™ 4d0ly| W sdoL¥] > 340 * 3d0LK W 3d0LE| N sdosk] * T ERET o
w e e sizaly Ewzale wai L oras SERERIN
Qm TTTdD TTTdD T1Td) TITd) Z277dD 21T dI 27743 27743
£ - L - n n - - a TT{-00A  +00AN—T
12
_ “ErD EVQ - vy
hd EX0-ZHIS T A
£ JA g It 541248 ¢yieT Za0L 44
oL TXOcH3s B 0=z =Sy
- TRy - vy
5 VI ZuIs T R N_ZIH
T 7 TVH-cHIS (A R Y Sns AN 44
ot IR MY S A |44
58N50 ER N A A Y Sers n=cued 44
ALLEE e 4 £7 NZa3a
ve
TETILTSL
5930 T T
uex
= = o 203
= _ o =| Aog
= s Ls i
N oo
° o ° ° usx wix = 2
= = A £ns ] -
uex ucx ux uex uex uzx uex cx P Sogln 4 [SESES
9021 aozp @027 @ozp ozp 9027 9021 aozp umnNQN nto'o
TNTF I 1oz iH Zoz A 1oz I 1oz — = INZD
TT J40L8 » sa0ls| > sacli W seols| > 3403 W 34028 M aa0li| ™ sa0ls| P 300 077
O ZNTO[ TNT Y] ZNTdD] ZNTHI[ TNTAO, TNTAI[, eNTdI, TNT D] ’ ST I SdTUOHRITANT e
5
g = - N n A - - a ST-00A  +QQN—
12
- <EXD EVQ - vy
hd TI0 TEIs T N TLa
3 hd SAq-THIs 341248 ¢yier —Taxl 44
otz IR EE £ Uz TSI
- SyH  xGal - vroez
5 VI TEIS T R N ITH
T 7 TVH-THIS A B 4 ¥ S N Tcl) 44
ot EviTTuae MY S s Xy 84
58N50 SVE-THIS A RS Sers N=Tued 44
ALTEE e £7 NTa3a
Ve
SETIdISZ
ERRCET ZTash
5a3Jn
T Z £ 2 7K g 7




1 I 2| £ v NZ 5 I 9 I L [ 8

E0 97 0002-27-§

[
sl esed @y 5037 IdOV / H3IMV3dS / HOLIINNDD T3INVI LNOHAZ

1
1103roud tAB NNYHO

[ERETY ERIES!

TINYAdT INOH4=WDOH

SHOLVIIANI 3171 31V1S IdOV

s08
Kot

I
'z
FTIBSTEIIN .
THTTI, HOLVOIANI 3LVLS §§ Lodrine :,mNmmuwﬂuP
TNZTO .
,_VA A (= L fmwﬂ_f gy 8z
w H T I3 E 9 .
TIANN ~ YT Y N s 2oz
I TNZTN
o
. - =z YT E5T500A ¥TiEST5321 -
FTIESETEIIA H ¥TiE575321
YOLVOIGNI 3LVLS €S -
QrPTIATYL - LO4vINS Nrro gyzw 2EINTNL YT BSETEIDN
YOIHYL
~J 2
1T A 3 (
THzTn LECRD THZTn *
NZTn TNZEN
YOLVOIGNI 3LVLS TS/0S -
TdTTa
s !
Sul Sy NEIN
2 z
ae =
= 85 8234 52
uox
Y
ist THTTS =
FHAN
s
3 T
THZT
"~ I
THZIr = =
82 AM—=RTggnd ® Azl
2 HOLIMS H3IMOJ 2d |7 B, L4
ol il 1
g Bl o IO I IS
- = —_
al,t i X i 2d2Tddl, THZTAI|,
ae 9d |g
% =
O3HYHANT . ,
saoLs w -
BSETEJJA - T 8d [g O —yggr L1 b v Qe
i g 69 RH
- = = 4doLy| =
vy NI DO—y1gr @ 5T 0Fd — -
Trd 3T anze a0sr soe zyzTdo,
IEEl g E R
= A S40Ly ™ sa0lr| w40l .
ETd [FT — p—
uex| L3 ﬂINﬂmuL NINﬂmuE ﬂINﬂmuE
aber
Nag| 371 O0OH —
JEH 5Td [T O~ rrrovIor <ALl oz
ddocy ™V =
9td [§%
ZHZTdD
~ X i v b
Q37 d3371s/7d3mod i - h EERLEEEE]
vy A3 TR 773X BT 8Td u o
o A3 Ly L
= = TdTTS = M7l
= 02
o ] 3 3
ul 2 2 =
ol = zzd N N -
5 e | ‘ R R w0
= i
N ved 177 S3JA  BSTE30A B3l z +
3 70070 fitry
i LR EFN) A3 ol
= HINVv3ds I— Bal = z TLzT) 440187 0N
B {924 | = TLTTD ¥
L2d |77 S T A
" HOWZZXT a0
12-67 1oduni - yeads pieoq uo ilsx O g5 warsas Ll 8z
P ——— FOBELEWR

TLTIC

“
=
<
4
Iy
n
n
S
s
[
n 1N4148
‘-’E 3 :1
g CR12T1
e
N
=
PN
m
L




1 2 | I £ 2 N = E] L ]
[ E0TIr 0002-27-4
Es 40 B Q3STAIH 15¥] Eu:__
L @inyaesvdaly resur peppaguy gl !
11J3rodd tAB NMVHO
A¥1dSI0 08 LHOd / 2d7
" aso4 Bnasg 347
440157 0N
O
O
OIHIdNS=-WOOH
(Sl S TT3d-oTs <AL
Z79/07FT =159~ X
- = RO BT T ERvEET 3T ]
Ej BY 7V EPUsa- IIEAL
EQPTAB—3 £T0I YAND 7%
T 8701 EAND 5
457109357 57 B0l 20N 177
3 0201 TONY g
i wa ST 3 i or
= -”mmi o
b 2N 9| Jog PN 8¢
l‘vw: Flin: 53 2201 ST0I ;7 RZarTA
7 T
:N«WL BET = g E201 GIOI y—<@rarra
g Y L— 4 vzor PIOT [gr——@I9OTEA
Ta0TN [k s M N P i P ETOT gp—7@s3TEn 0B~ LHOd=NDDH
B 2101 r—@lr27TTA
a.t = TT0I fgr—@EITTA =
e d 3 FH I 3 E3 T
a N s 0101 g2 aTTA -
o wl o o A 4
n I3l | | Il | BOI lﬁ T TITTA
N - e o
b ® 801 (37
0T 7 838 Ofy
G2JA S80I ¢ vie O—@
¢ G20T 50T [ 5 582 &VZ [~ =aRveIT < 8y vy Ev Bz
Fg 9201 YOI 7 0z | 782 YVZ 77 EqV T
45109352 Tg £20t EOI g 5T | E82 EVZ gy TV T
——¢ 8201 201 ¢ g7 282 ZVZ |77 TaVT
PN El .
- w“-”m_wmw,qm K ogf 6201 TOT T 782 FVE pp TV — T €
;l‘vw: BT £E O0E0T B g SET SYVT g
7 T
Filzyas AT * 7% PEOT Bror—g| YET PYT g
g L 2e01 - EET  EVT
T € E] T
3 L i P = = =. T ‘BZ'EZ 0Z2'GT"
TatTn exl Te=l T =l =l =l =, = 28T ZVT =Es=a s <ALl (¥ 82 EZ 02 GT %7
5 25 T30 Gy — 18T VI ¢ =< 12
£ 857 9 3 3 3 T IREEL 230 vz 224
et I O R A 2 EJJA YBEESD
[N R R (R N T3 2234 NET29 N=TcHTIqd < Llby EV BE'GE'EE[ZE'TE'O0E 'BZ32'0Z 5T VTG
A d A d ® & 1 FI2A TA129 NI 2T
§22A S¥90LNHd3
SN
w| u]
- )
RS -
I I
2 N
T Z E 7 /N G g 7 B




1

2| |

E

G 40 6¥

9T 0002-27-§
Q35TA3Y LE¥T

1103roud

aL
,ymzx«ma

Pyul

v

Lnay

ERRS 1

PTIESETEIIN
B00ATVL

PTiBSETEIDN
B02ATYL

YT :BSTGIIA
ZEINTYL

THzTn 2t

FTHESTGIIN
2EQNTVL

PTfBETGIIA
ZEDAIVL

YT :BSTGIIA
LO4V LNS

TNZTN

PTrBETGIIA
LO4V LNS

[EEATET)

YZEWT

THZN

[EFATET)
Y2EWT

+
THZN or

JIS01T JFHYS

PTBSETEIDN
YOOHY L

PTfBSETEIIA
POdHY L

PTABEETEDIA
YO0JHY L

]
Tizen

BSETEDJDIA
YO0JHY L

]
Tizen

PTABEETEDIA
POdHY L

PTfBSETEIIA

TrTINTYL

PTHBSETEJDA
TrTIATY L

PTHBSETEJDA
QrEIATY L

fBSETEJIA
TrTIATY L

PTHBSETEJDA
TrTIATY L




T | 2 [ £ 2 NZ S 39 L g

E0 97 0002-27-§

ES 40 0§
Q35IA3H L5V Eu:__
L @inysesvusiy resur pempeguz g !

B /6 23002 01A0NY

Vo oiaay IERTR 1
s0m
I
20t |2
nei's
5322
v
[ )
* | loonax
5T3ITI  R233
° ° ° =
ucx uex B
dsx CETS MNW MNW T
{1 o H
- HH 208 1 Zo7 =
w3 %>MWN %>MWN no's no'x 255Ny [ZF T vraval, 3Ty uex v s
HE 9320[ . s5323] . TSSAY 32 o ser ‘at [
e £33, 2423, zaaay [fE_ ¥ hd ne e[ k]
I EE QEXH TaanAny 52 T
T 1713 ZE 1114 Z55A0[C sa3nahy voza],  radff  sozdf,
CREREE] TEEHT LT 4 TSSAQ[F
ZITI4av OFl 21 7I4V Z2aanglfs hd =
TLIL3V B2 TL1I4Y Taanalr
J3HA_anv 82 LNO043HA EE
[EER 2 43HN QEXJ[FE
U-NI-3INIT[FE NI~ 3NITE 250V CArlTs
TTNITINITEZ NI INITT ZEJ¥ <HLlve
ZoIw [z =
TIIN[Z NI 3TN pEmaRE
H-a7 [Pz T3 <HL]7&
S "™ 7g | np-ONODW ON9 0] [T CLERLE) el
_— CRENLELRN SE -0~ 3INIT 1-g2 BT 703 —
75T TITOINTT SH9T0T3INIT HTOIALT IR Gits
an 170301 EY NI- 1 xn¥
BT3P 40 IATINT g-xny [T W o
= TEEE 1T0TIATINT Toxny T moN
NIT3INDHET
d33@72d [EF
-NT v T=dod-on L 28
e0s
s
N=[353H LBJY

NI9“AG-aNVY=-WO0OOH

NOILVIANHD AG 0IdNV DOTVNV

ZHNGLG v

s

e R
iox| 2 =
o't =
=
Taraf, S
uex
=
hat
N
-~ e
e
FELEEIR
=
pLno  rav 4
feinn 4
Leusan dzino
Srinn nap
WTZTEWT
T3mn
520A0NY Zro3n




T ! Z | ! T 2 NZ 5 E] , L

9T 0002-27-§

ES 4D 15 O03SIA3H LS5YT Eu
I winesercissy serer sersenns ol HUI I3IN 0Iany

1
1103roud tAB NNYHO 33000 QNY=WOOH

¥ o iaay RIS
rarn Zur
X8 ;8 A8 8 ¥8,8  d8;8
THEP ST 903 w-NTxny|T # m
HOHPXT &
— AbE ar, E 8,8 | ve.a HaHyXT
hg B ETERCE i Tonzxnv |ET WOH XNY TdvLY
¥8 3 %849 z3n?
SERNY HOW-0) e
T — [ITD 0§
B) PP TN
#oa 7 1 xnvsEav 2T ummmu: v
y3td 2
LRA I Uxny v |TT wuqu: NIy s 0
es > H-INOJTW BT np-dWvy-oIH i Tusne Z,Ju
A00T L} = = Ino> 05
LECY4 1-a2z82v |0F R o
26 > NI-§30INW R . EHE
AEE n e Ino> 06
—mpan =a3
25 D g=NT-504v3IW LE I aN9-a2LBY [° R avaTo
ALb 2
25 N> Td NIOJIN T nr-oIw ] g3 LD 0§
Y- 03,63V N
% eans
MRS
08 D =TAgINTT 3g2271 X FTE zans | s3r2
UM Zr3t) S22 w = — {InD> o5
2o CITT 2INLEOY [T R NI
& i ZdNY T Nzany -
33 Tans |8 B3
73 - o |-
S — ZIMOTARY L S eino-dny P 1 —merl | vi31s NT=INETT- 7637 s> os
NI - $8255
08 T INOINTT zzassl | EE T 2 N e — ey {Tio> 05
2 ET3ITD ze h EETEEVTETIL wwmm”: NI INLTH
25 (Imut TIWY T any %83 8,3 S— . =
Sicc YNI“3NIT
¥8, 8 ¥e, 8
25 (Ing} TINOD dWV 8 rino-anv T NI-anIq|’
LaNorony




1 2| | E 12 NA 5 [ 9 [ L
B0 9T 0002-2T-TG
Es 4028 035IA3H L5¥1
o eoererressy cener essenes oI
osrou a wavio BRraTasiy resur sereeany o NT J2IW ~ Ino NI T / NI 4ANIT T O0OTITdNY
¥ oiasu ERNES
TINVIT NIVE-NOOH
2T-22A
508
SN
Nos
35
z
- saly
] =
W ErTalp
Gr12d
e Ad (Rt FEB i FY LA
T8 T—g-Tro7Tw
*Ig TENTTSTdvITH AL TS
B|
uer
EH @l
i 2z
20t E
w 0o =
e onle MREIN al
NoEps E
i a2l o
o'y 2 .
zriof . al ™
Z2TIIN
con
15, A pADE
£ = ® ® i
erru tl.l_ﬁw
TT
dWY-2J3A0NY E
gaiaany £
% 18 D7 rro—dawy
°
wox wex
e soer
1 e
1o
ddozy] » ddosy ™ 2l 2l ¥]
THTT Tredd[ Irrddf) : 2 "
inding sutq] , suocudpesy = N & = sirng
E E i
wooE £ i cmve G
WHOZOE 4n022 ENT [T Zdny Aar
@===2 [ o)’
hd R a— AN a1no
Zrre4 E3TD Ca muﬂuﬂ
sagung
nh
[ svdig|F
o IHH ]
i .
vino
2Ird NIz Ty <Ll TE
— Tl os
Vons [T T=dod-oN <]
aga
s 08BV HT
GloAany
TS
T T 7 7N g 3




h

=
M i

MHZ20

MH13

MH18

MH15

MH14

MH13

MH12Z

MH11

MH10

MOUNTING HOLES

CB

‘Hsv‘ n

FROJECT ¢

0F 53

53

DRAWN BY .

REVISED

LAST

5-12-2000_416:08

TITLE.

o @ Embedded Intel Architecture
g




Index

#, defined 2

82559ER Ethernet LAN controller 2, 7
enable 19

840 Chipset 1, 3
Firmware Hub 3, 5
1/0O Controller Hub 3, 4
Memory Controller Hub 3, 4
Memory Repeater Hub 3, 5
PCI Controller Hub 3, 5

A

Accelerated Graphics Port (AGP) Support 1
ACPI
support 2
system states 10
Wake-up events 11
AGP Connector 6, 15
APM support 2
Audio connector 7, 11
Audio jacks 2
Audio Subsystem 2, 7

B

Back panel 12

Baseboard Features 1

Battery 11

Beep codes 1, 16

Bill of Materials 1

BIOS
Basic Setup Screen 4
Configuring 12
Configuring floppy drives 5
Configuring IDE drives 6
Console redirection 10
Custom Setup Screen 7
Drive assignments 5
Integrated BIOS debugger 11
Setup Screen System 3
Shadow Configuration Setup Screen 8
Standard Diagnostics Routines Setup Screen 9

Board dimensions 11

Board layout 12

BOM 1

Boot ROM 6

C

CD-ROM Drive 6
Clock Generation 8
CMOS 19

Component Designer 5

Intel® Pentium® Il Processor/840 Development Kit Manual

Connector layout 12
Connectors, block diagram 9

D

Documents online 3
Drive assignments 5

E

Embedded BIOS 4, 1
Integrated Debugger 9
Manufacturing Mode 10

Embedded NT 5

Expansion dots 6, 2

F

Fans
Chassisfans 10
Processor 10
FC-PGA 2
Firmware Hub 3, 5
Floppy drive 6
Connector 12
Support 7
Front Panel 1/0 Connectors 9
FWH TBL 20

G

Gameport 2, 7, 8

H

Hard drive 3, 6

1/0O connector 6

1/O Controller Hub 3, 4
IDE Connector 11

IDE Support 8

|EEE 1284 Port 7

In Order Queue 19
Instructions, notational conventions 2
In-target probe 2

Intel 840 chipset 1

Intel Pentium 111 processor 1
Interrupt Map 9

ITP Debugger Connector 5

Index-1



Index-2

J

Jumpers 8
82559ER Ethernet LAN controller enable 19
CMOS 19
Default settings 17
default settings 10
FWH TBL 20
In Order Queue 19
PO Voltage Regulator Module Voltage ID 20
P1 Voltage Regulator Module Voltage ID 20
P1/PO Present Override 18
Processor System Bus Select 19
PSMI PO, PSMI P1 19
Second WD Timeout 19
Single Processor I TP Pass 18
Speaker 20

K

Keyboard 6, 8
Keyboard connector 2, 6

L

LAN Connector 8
Layout 12

Legacy /O 7
Line-in connector 7
Line-out connector 8

M

Measurements, defined 2
Memory Controller Hub 3, 4
Memory interface 1
Memory Map 9

Memory Repeater Hub 3, 5
Mic-in connector 7
Microsoft Embedded NT 5
MIDI connector 7, 8

MIDI port 2

MMX™ technology 2
Mounting hole locations 12
Mouse 6, 8

Mouse connector 2, 6

N

Network adapter 7
Notational conventions 2

O

Online help 3

Intel® Pentium® 11l Processor/840 Development Kit Manual

intel.
P

PO Voltage Regulator Module Voltage ID 20
P1 Voltage Regulator Module Voltage ID 20
P1/P0O Present Override 18
Parallel Port Connector 6

PCI 32 Connector 6, 13

PCl 32dots 1, 2

PCI 64 Connector 6, 14

PCI 64 Device Mapping 2

PCl 64 dlots 1, 2

PCI Controller Hub 3, 5
Pentium 111 processor 1
Platform Evaluator 5

PLD codelisting 1

Post Code Debugger 1

POST Code Display 8

Post Code Display 3

POST codes 1, 13

Power LED 12

Power Management Features 10
Power push button 3

Power supply 6

Power switch 20

Power-on Self Test (POST) 1
Processor Fans 10

Processor identification 2
Processor System Bus 1
Processor System Bus Select 19
Product literature, ordering 3
PSMI PO, PSMI P1 19

R

RDRAM 1, 5
Reset switch 3, 20
RS-232 Ports 7

S

Schematics 1

Second WD Timeout 19

Seria Ports 7

Signals, notational conventions 2
SIMD Extensions 2

Single Processor | TP Pass 18
Software Key Features 4
Speaker 7, 20

Supported Processors 2

T

Target Designer 5
Technical support 3
Termination chip 1
Thermal management 1



Intel® Pentium® Il Processor/840 Development Kit Manual

Uni-processor (UP) operation 7
Units of measure, defined 2
Universal Serial Bus 2

USB Connector 5

USB Port 7

V

VGA monitor 6

Video adapter 3, 6

Voltage regulator module 2, 3
Voltage regulators 2

W

Wake-On LAN (WOL) connector 8
Windows CE 11

World Wide Web 3

WTX form factor 2

WTX power supply 3, 1
www.intel.com 3

Index-3






	Intel® Pentium® III Processor/840
	Contents
	Figures
	Tables
	Revision History

	About this Manual 1
	1.1 Content Overview
	1.2 Text Conventions
	1.3 Technical Support
	1.3.1 Electronic Support
	1.3.2 Telephone Technical Support

	1.4 Product Literature
	1.5 Related Documents
	Table 1�1. Related Documents
	Table 1�2. Related Specifications


	Getting Started 2
	2.1 Overview
	2.1.1 Baseboard Features

	2.2 Included Hardware
	2.3 Software Key Features
	2.3.1 Embedded BIOS* for the Intel® Pentium® III Processor/840 Development Kit
	2.3.2 Microsoft Windows Embedded NT

	2.4 Before You Begin
	2.5 Setting up the Evaluation Board
	Figure 2�1. Evaluation Board Jumpers
	Figure 2�2. Evaluation Board Connectors
	Table 2�1. Default Jumper Settings �

	2.6 Configuring the BIOS

	Theory of Operation 3
	3.1 Evaluation Board Block Diagram
	Figure 3�1. Pentium® III Processor/840 Evaluation Board Block Diagram

	3.2 Mechanical Design
	3.3 System Operation
	3.3.1 Pentium® III Processor
	3.3.2 On-Board Voltage Regulators
	3.3.2.1 Voltage Regulator Module (VRM)

	3.3.3 840 Chipset
	3.3.3.1 Memory Controller Hub (MCH)
	3.3.3.2 I/O Controller Hub (ICH)
	3.3.3.3 Firmware Hub (FWH)
	3.3.3.4 The 64-bit PCI Controller Hub (P64H)
	3.3.3.5 RDRAM-based Memory Repeater Hub (MRH-R)
	3.3.3.6 SDRAM-based Memory Repeater Hub (MRH-S)

	3.3.4 System Memory RDRAM
	3.3.5 Boot ROM
	3.3.6 Expansion Slots and I/O Connectors
	3.3.7 AGP Connector
	3.3.8 64-Bit/66-MHz PCI Connectors
	3.3.9 32-Bit/33-MHz PCI Connectors
	3.3.10 Audio Subsystem
	3.3.11 Speaker
	3.3.12 82559ER LAN Controller
	3.3.13 Legacy I/O
	3.3.14 Floppy Drive Support
	3.3.15 RS-232 Ports
	3.3.16 IEEE 1284 Port
	3.3.17 USB Port
	3.3.18 IDE Support
	3.3.19 Keyboard/Mouse
	3.3.20 POST Code Display
	3.3.21 Clock Generation
	3.3.21.1 System Clocks

	3.3.22 Interrupt Map
	Table 3�1. Interrupts and System Resources

	3.3.23 Memory Map
	Table 3�2. Memory Map


	3.4 Power Management Features
	3.4.1 ACPI 1.0 Support
	3.4.2 ACPI 1.0 System States and Power States
	Table 3�3. ACPI 1.0 System States and Power States

	3.4.3 ACPI 1.0 Wake-Up Events
	Table 3�4. ACPI 1.0 Wake-Up Events


	3.5 APM 1.2 Support
	3.6 Label Requirements
	3.7 Battery Requirements
	3.8 Mechanical Considerations
	3.8.1 Motherboard Dimensions
	3.8.2 Board Layout
	3.8.3 Mounting Hole Location Considerations
	3.8.4 Back Panel I/O Connector Layout
	Figure 3�2. Back Panel I/O Connector Layout


	3.9 Power LED Status
	Table 3�5. PWR System State and LED State


	Hardware Reference 4
	4.1 Thermal Management
	4.2 In-Target Probe (ITP) Debugger Port
	4.3 Post Code Display
	4.4 WTX Power Supply
	4.5 PCI Expansion Slots
	4.6 PCI Device Mapping
	Table 4�1. PCI Device Mapping

	4.7 PCI64 Device Mapping
	Table 4�2. PCI64 Device Mapping

	4.8 Connector Pinouts
	4.8.1 WTX Power Connector
	Table 4�3. Main Power Connector Pinout (J3M1) �
	Table 4�4. Secondary Power Connector Pinout (J3P1)
	Table 4�5. Third Power Connector Pinout (J1T4)

	4.8.2 ITP Debugger Connector
	Table 4�6. ITP Debugger Connector Pinout (J3K1)

	4.8.3 Dual Stacked USB Connector
	Table 4�7. USB Connector Pinout (J1P1)

	4.8.4 PS/2-Style Mouse and Keyboard Connectors
	Table 4�8. Keyboard and Mouse Connector Pinouts (J1P2)

	4.8.5 Parallel Port Connector
	Table 4�9. DB25 Parallel Port Connector Pinout (J1L1)

	4.8.6 Serial Ports
	Table 4�10. Serial Port Connector Pinout (J1M1 and J1N1)

	4.8.7 Audio/MIDI/Game Port Connectors
	Table 4�11. Audio Mic-In Connector Pinouts (J1J1)
	Table 4�12. Audio Line-In Connector Pinouts (J1K1)
	Table 4�13. Audio Line-Out Connector Pinouts (J1K1)
	Table 4�14. MIDI/Game Port Connector Pinouts (J1A1)

	4.8.8 LAN Connector
	Table 4�15. Wake-On LAN Connector Pinouts (J2F2, Not Populated)
	Table 4�16. RJ45 LAN Connector Pinouts (J1K2)

	4.8.9 Front Panel I/O Connectors
	Table 4�17. Front Panel I/O Connector Pinouts (J12R1)
	Table 4�18. Reset and ON/OFF Connector Pinouts
	Table 4�19. System State Changes Between SW-ON and FPPWR_ON �

	4.8.10 Processor Fans
	Table 4�20. Processor Fan Connector Pinouts (J2N1, J2R1)

	4.8.11 Chassis Fans
	Table 4�21. Auxiliary Fan Connector Pinouts (J11A1, J11A2, J11B1, J1T1, J1T2, J1T3)

	4.8.12 ATAPI Audio Connectors
	Table 4�22. ATAPI Audio Connector Pinouts (J1H1)
	Table 4�23. ATAPI Audio (Auxiliary Line-In) Connector Pinouts (J1H2)

	4.8.13 IDE Connector
	Table 4�24. IDE Connector Pinouts for IDE1 (J10E1) and IDE2 (J10F1) (Sheet 1 of 2)

	4.8.14 Floppy Drive Connector
	Table 4�25. Floppy Drive Connector Pinouts (J10F2)

	4.8.15 32-Bit PCI Slot Connector
	Table 4�26. 32-Bit PCI Slot Connector Pinouts �

	4.8.16 64-Bit PCI Slot Connector
	Table 4�27. 64-Bit PCI Slot Connector Pinouts (Sheet 1 of 2)


	4.9 AGP Connector
	Table 4�28. AGP Connector Pinouts (Sheet 1 of 2)

	4.10 Jumpers
	Table 4�29. Default Jumper Settings (Sheet 1 of 2)
	4.10.1 P1/P0 Present Override (J10/J42)
	4.10.2 Single Processor ITP Pass (J11)
	4.10.3 Processor System Bus Select (J2L1, J2K1)
	4.10.4 PSMI P0 (J3J2), PSMI P1 (J3K2) (Not used)
	4.10.5 In Order Queue (J6R2)
	4.10.6 82559 Ethernet Controller Enable (J2F1)
	4.10.7 Reserved Jumper (J7F1)
	4.10.8 Second WD Timeout (J8F1)
	4.10.9 CMOS (J6F1)
	4.10.10 FWH TBL (J10A1)
	4.10.11 Speaker (J11T1)
	4.10.12 P0 Voltage Regulator Module Voltage ID (J11N3, J11N2, J11N1, J11P2, J11P1)
	4.10.13 P1 Voltage Regulator Module Voltage ID (J11P4, J11P3, J11R3, J11R2, J11R1)
	4.10.14 Push Button Switches


	BIOS Quick Reference 5
	5.1 Overview
	5.2 Power-On Self-Test (POST)
	5.3 The BIOS User Interface
	Figure 5�1. BIOS POST Pre-Boot Environment
	Figure 5�2. Graphical POST

	5.4 Setup Screen System
	Figure 5�3. Embedded BIOS Setup Screen Menu
	5.4.1 Basic CMOS Configuration Screen
	Figure 5�4. Embedded BIOS Basic Setup Screen

	5.4.2 Configuring Drive Assignments
	5.4.2.1 Configuring Floppy Drive Types

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


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

	5.7 Shadow Configuration Setup Screen
	Figure 5�6. Embedded BIOS Shadow Setup Screen

	5.8 Standard Diagnostics Routines Setup Screen
	Figure 5�7. Standard Diagnostic Routines Setup Screen

	5.9 Start System BIOS Debugger Setup Screen
	5.10 Start RS232 Manufacturing Link Setup Screen
	Figure 5�8. Start RS232 Manufacturing Link Setup Screen

	5.11 Manufacturing Mode
	5.11.1 Console Redirection
	5.11.2 CE-Ready Windows CE Loader
	Figure 5�9. CE-Ready Boot Feature

	5.11.3 Integrated BIOS Debugger
	Figure 5�10. Integrated BIOS Debugger Running Over a Remote Terminal


	5.12 Embedded BIOS POST Codes
	5.13 Embedded BIOS Beep Codes

	Using Different Processors in the Board A
	Termination Chip for Uniprocessor Systems B
	PLD Code Listing C
	Bill of Materials D
	Table D�1. Board Bill of Materials (Sheet 1 of 8)
	Table D�2. Key Components Bill of Materials

	Schematics E
	Block Diagram
	Boot Processor
	Application Processor
	ITP
	VRM
	MCH 1
	MCH 2
	MCH 3
	MCH Support
	Clock Distribution
	Clock Generation
	DRCG
	RIMM CHA Connectors
	RIMM CHB Connectors
	RIMM CHA Term + Decoupling
	RIMM CHB Term + Decoupling
	Power Management Map
	Power Distribution Map
	Power Connectors / Power Good
	Power Management Logic
	1.5 V/1.8 V Regulators
	VCC_CMOS / 2.5 V / 3.3 V Regulators
	Temp / Voltage Monitoring
	WOL / FAN Headers
	AGP 4X
	PCI / Interrupt Diagram
	ICH
	ICH Support / Decoupling
	PCI Slot #1
	PCI Slot #2
	PCI Slot #3
	PCI Slot #4
	PCI Pullups
	P64H
	PCI64 Slot #1
	PCI64 Slot #2
	PCI64 Pullups and Decoupling
	Ethernet 82559ER
	Ethernet 82559ER Connector and Decoupling
	IDE
	USB
	FWH
	LPC/Gameport
	Floppy/KBD/Mouse
	Serial Parallel Ports
	Front Panel I/O
	HL Debug/Port 80
	Spare Logic
	Audio Codec 97
	Audio Net
	Audio Line In/Line Out/Mic In
	PCB Mounting Holes

	Index

