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Introduction

Introduction 1

1.1

1.2

The Intef Celeron™ processor line includes processors that can be installed in a 370-pin socket.
The Intel Celeron processor (PPGA) will also be offered as an Intel Boxed Processor, intended for
system integrators who build systems from motherboards and other components. The intent of this
document is to organize any special design recommendations and concerns that exist for creating
an Intel Celeron processor (PPGA) / IftdlOLX/EX AGPset based system. Likely design issues
have been identified and included here in a checklist format to alleviate problems during the design
and debug phases. The information contained in this document should be used in conjunction with
the IntePPentiun® Il Processor Intef®440LX AGPset Design Guidgxceptions to the Int&

Pentiun® Il Processor Intel®440LX AGPset Design Guidleat are necessary for implementing an

Intel Celeron™ processor (PPGA) / Iiftel40LX and InteP 440EX AGPset based systems are

listed in this document. For topics not covered in this document, refentaun® 1l Processor/

Intel® 440LX AGPset Design Guidimcument.

Overview

This document contains information necessary for implementing an Intel Celeron processor
(PPGA) / Inte40LX or a InteKB40EX platform design. Throughout the document references to

the “processor” refer to the Intel Celeron processor (PPGA) or future processors that are designed
to fit in the 370-pin socket. Additionally, design guidelines that are unchanged from the

Pentiun® Il Processor 440LX AGPset Design Guate not covered in this document.

Reference Documents And Information Sources

Document Name or Information Source Available From
Intel® Celeron™ Processor Datasheet Intel Web Site
Intel® 82443LX PCI AGPset Controller Intel Web Site
Intel® 82371AB PCI-TO-ISA/IDE Xcelerator (Pl1X4) Intel Web Site
Pentium® Il Processor 440LX AGPset Design Guide Intel Web Site
Intel® 82440LX AGPset Design Guide Update Intel Web Site
82443LX Application Notes Intel Field Sales Representative
82443LX Specification Update Intel Web Site
Intel® Celeron™ Processor Specification Update Intel Web Site

Intef® Celeron™ Processor (PPGA) Design Guide 1-1
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1.3

1.3.1

1.3.2

1-2

Design Features

Intel® Celeron™ Processor (PPGA)

The Intel Celeron processor (PPGA) is the next addition to the Intel Celeron processor product line.
The Intel Celeron processor (PPGA), like the Intel Celeron processor (S.E.P.P.), implements a
Dynamic Execution micro-architecture and executes MMXnedia technology instructions for
enhanced media and communication performance. The Intel Celeron processor (PPGA) also uses
the same multi-transaction system bus used in thé|Rehtium Il processor. The Intel Celeron
processor (PPGA) also supports multiple low-power states such as AutoHALT, Stop-Grant, Sleep,
and Deep Sleep to conserve power during idle times.

The Intel Celeron processor (PPGA) is based on the P6 core but is provided in a Plastic Pin Grid
Array (PPGA) package for use in low cost systems in the Basic PC market segment. The Intel
Celeron processor (PPGA) utilizes the AGTL+ system bus used by the Pentium Il processor with
support limited to single processor-based systems. Support for multi-processor-based systems is
not provided with the Intel Celeron processor (PPGA). Pentium Il processors should be used for
multi-processor system designs. The Intel Celeron processor (PPGA) includes an integrated

128 KB second level cache with a separate 16 KB instruction and 16 KB data level one caches. The
second level cache is capable of caching 4 GB of system memory address space.

To enable cost reduction at both the processor and system level, the Intel Celeron processor
(PPGA) utilizes a packaging technology, known as the Plastic Pin Grid Array (PPGA). This
packaging technology is similar to the mature Pentium processor package.

Intel® 440LX and Intel ® 440EX AGPsets

This information is being provided to Intel customers to begin developing a design with the
82443LX. The 82443LX, 82443EX are Basic PC solutions for an Intel Celeron processor-based
platform.

The 82443LX has the following features:
¢ Maximum of 4 DIMM sockets (512 MB SDRAM memory, 1 GB EDO memory)

¢ Maximum of 5 PCI slots (5 PREQx#/PGNTx# pairs support 5 PCI masters. PHOLD# and
PHLDA# continue to support the PIIX4E as another bus master. There is support for a total of
6 PCI masters including the PIIX4E. Five PCI slots means 5 bus masters using the available
5 PREQx#/PGNTx# pairs. The physical location of these 5 PCI bus masters may be in cards
inserted in the 5 PCI slots, or in cards inserted in 4 PCI slots together with one PCI bus master
down on the motherboard, or in cards inserted in 3 PCI slots together with two PCI masters
down on the motherboard, etc.)

* 66 MHz-only system bus/DRAM bus frequency

Intel® Celeron™ Processor (PPGA) Design Guide
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The 82443EX has the following features:

Maximum of 2 DIMM sockets (256 MB memory, SDRAM or EDO)

Maximum of 3 PCI slots (3 PREQx#/PGNTx# pairs support 3 PCI masters. PHOLD# and
PHLDA# continue to support the PIIX4E as another bus master. There is support for a total of
4 PCIl masters including the PIIX4E. 3 PCI slots means 3 bus masters using the available 3
PREQx#/PGNTx# pairs. The physical location of these 3 PCI bus masters may be in cards
inserted in the 3 PCI slots, or in cards inserted in 2 PCI slots together with one PCI bus master
down on the motherboard, or in cards inserted in 1 PCI slots together with two PCI masters
down on the motherboard, etc.)

No system memory ECC
Single processor support only (no support for IOAPIC)
66 MHz-only system bus/DRAM bus frequency

Note: The designation Int&440LX AGPset (82443LX) will be used throughout the remainder of this
document and will apply to both the Ifife440LX AGPset and Int& 440EX AGPset, unless
otherwise noted.

1.4 General Design Recommendations

1.4.1 Voltage Definitions

For the purposes of this document the following nominal voltage definitions are used:

Vce 5.0v

Vces 3 3.3V

VCCcoRrE \oltage is dependent on the four bit VID setting
Vcey g 2.5V

Vceepmos 2.5V

Vit 1.5V

VREer 1.0v

AGPVRer 1.32v

1.4.2 General Design Recommendations

1.

Intel recommends using a widely available, programmable Voltage Regulator Module (VRM)
installed in a VRM header or an onboard programmable voltage regulator. Please/4$td the
8.2 DC-DC Converter Design Guidelines

. Motherboard designs targeted for system integrators should design to the boxed processor

electrical, mechanical and thermal specifications provided in the boxed processor section of
theIntel® Celeron™ ProcessdDatasheet, most notably the required fan power header and
fan/heatsink physical clearance on the motherboard.

Intef® Celeron™ Processor (PPGA) Design Guide 1-3
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1.5.1

1.5.2

1.5.3

1.5.4
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intel.

Transitioning From an Intel ® pentium ® Il Processor/
Intel ® 440LX AGPset Design

AGTL+ Termination

Termination is no longer provided on the processor and must be implemented on the system board.
In addition, high frequency Vtt decoupling is also required on the system board. Intel recommends
one 0.1 uF capacitor in the 0603 package for every two resistor packs.

Vref Inputs

Vref (2/3 Vit) must be supplied to the processor to each of the ejgptinputs. Intel recommends
using one 75 £1% and 150 1% ohm resistor divider of the Vit supply to gengiatditel also
recommends placing four 0.1 uF capacitors, in the 0603 package, within 500 mils of the
processor’s ¥gg pins.

System Bus Clock

Due to the change in system bus trace lengths in the PPGA package, chipset and processor clocks
must be ganged to minimize pin to pin clock skew. Implementation details are provided in the
AGTL+ section of this document.

It is also recommended that a capacitor site be placed near the processor BCLK input to allow the
clock skew to be minimized through tuning, by changing the value at the capacitor site, to
compensate for the actual motherboard trace lengths.

CMOS Compatibility with Future Processors

All processor CMOS outputs are open drain and require a pullup to drive to external logic. The
Intel Celeron processor (PPGA) is 2.5 Volt compatiblee Intel 440LX AGPset and the Intel
440EX AGPset do not support future processors based on a 1.5V core.

Intel has defined three new pins for the Intel Celeron processor (PPGA):
* VCGC, 5 This pin should be connected to the system’s 2.5V supply.
* VCC; 5 This pin should be left open. (not supported).

* VCCcpos This pin should be used as the system CMOS pullup voltage. A 0.1 uF decoupling
capacitor is recommended.

For an Intel Celeron processor (PPGA), i fes Will be directly tied to the VC&s pin, thereby
providing 2.5V to system CMOS pullups. As a design option, the 2.5V supply may be directly used
and these three pins may be left as no-connects.

These pins have been defined to permit a current of 500 mA maximum.

Intel® Celeron™ Processor (PPGA) Design Guide
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1.5.7

1571

1.5.7.2
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Processor Core Voltage Decoupling

High frequency decoupling for the processor core voltage is no longer provided on the processor as
in previous generation processors. As a result, the system board must implement these capacitors.
Intel recommends ten or more 4.7 uF capacitors in the 1206 package (ceramic X5R or better
material) as well as nineteen or more 1.0 uF capacitors in the 0805 package to be placed within the
socket cavity. Placement of the capacitors should be such that overall inductance between Vcc/Vss
power pins is minimized. Meeting these guidelines will insure system compatibility with future
PPGA Intef Celeron™ processors. Implementation details are provided later in this document.

VID[4]
VIDI[4] is not provided on the processor. Therefore, according tv/ftid 8.2 DC-DC Converter

Guidelines VID[4] must be connected to ground on the system board to provide the correct
VIDI[3:0] for 1.3V to 2.05V Voltage ID Encoding.

Phase Lock Loop (PLL) Power

Processor PLL Filter Recommendation

All Intel Celeron processors have internal PLL clock generators which are analog and require quiet
power supplies for minimum jitter.

Topology

The general desired topology is showrrigure 1-1 Not shown are parasitic routing and local
decoupling capacitors. Excluded from the external circuitry are parasitics associated with each
component.

Figure 1-1. Filter Topology

VCCCORE
R L
—I;/\/\/\_/\(\/\(\ PLL1
370-Pin

c _— Socket

PLL2

VSS = 0V

v004

Intef® Celeron™ Processor (PPGA) Design Guide 1-5
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1.5.7.3 Filter Specification

The function of the filter is to protect the PLL from external noise through low-pass attenuation. In
general, the low-pass description forms an adequate description for the filter.

The low-pass specification, with input at VE§rgand output measured across the capacitor, is as
follows:

< 0.2 dB gain in pass band
< 0.5 dB attenuation in pass band (see DC drop in next set of requirements)
> 34 dB attenuation from 1 MHz to 66 MHz
> 28 dB attenuation from 66 MHz to core frequency
The filter specification is graphically shownhigure 1-2

Figure 1-2. Filter Specification

0.2dB |- - .

0dB :

x dB
-28dB
-34dB

DC 1Hz fpeak 1 MHz 66 MHz fcore
+—> <+“—>
passband high frequency
band
x = 20.log[(Vcc-60mV)/Vec]

NOTES:

1. Diagram not to scale.

2. No specification for frequencies beyond fcore.

3. fpeak, if it exists, it should be less than 0.05 MHz.

Other requirements:
¢ Filter should support DC current > 30 mA.
* Shielded type inductor to minimize magnetic pickup.

¢ DC voltage drop from VCC to PLL1 should be < 60mV, which in practice implies series
R < 2W; also means pass band (from DC to 1Hz) attenuation < 0.5dB for
VCC = 1.1V, and < 0.35dB for VCC = 1.5V.

1-6 Intel® Celeron™ Processor (PPGA) Design Guide
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1574 Recommendation for Intel Platforms

The following tables are examples of components that meet Intel's recommendations, when
configured in the topology presentedrigure 1-1

Table 1-1. Inductor

Part Number Value Tol SRF Rated | DCR
TDK MLF2012A4R7KT 4. 7uH 10% 35MHz 30mA 0.562 (1W max)
Murata LQG21N4R7K00T1 4. 7uH 10% 47MHz 30mA 0.7Q (£50%)
Murata LQG21C4R7N00O 4. 7uH 30% 35MHz 30mA 0.3Q max
Table 1-2. Capacitor
Part Number Value Tolerance ESL ESR
Kemet T495D336M016AS 33uF 20% 2.5nH 0.223
AVX TPSD336M020S0200 33uF 20% TBD 0.2Q
Table 1-3. Resistor
Value Tolerance Power Note
Resistor may be implemented with trace resistance, in which
0,
10 10% 116W discrete R is not needed

To satisfy damping requirements, total series resistance in the filter (frorg g0 the top

plate of the capacitor) must be at least @.3bhis resistor can be in the form of a discrete
component, or routing, or both. For example, if the picked inductor has a minimum DCR@f 0.25
then a routing resistance of at least @19 required. Be careful not to exceed the maximum
resistance rule Q). For example, if using discrete R1, the maximum DCR of the L should be less
than 2.0 - 1.1 = 09, which precludes using some inductors.

Other routing requirements:

¢ C should be close to PLL1 and PLL2 pins, <Dgder route. These routes do not count towards
the minimum damping R requirement.

¢ PLL2 route should be parallel and next to PLL1 route (minimize loop area).
¢ L should be close to C; any routing resistance should be inserted betweggM&@d L.
* Any discrete R should be inserted between ¥g&:and L.

Figure 1-3. Using Discrete R

vce CORE

<0.1 ohm route
PLL1

Discrete Resistor
370-Pin
C Socket

PLL2
<0.1 ohm route

v005

Intel® Celeron™ Processor (PPGA) Design Guide 1-7
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Figure 1-4. No Discrete R

VCCCORE

<0.1 ohm route

PLL1

Trace Resistance

370-Pin
C Socket

PLL2
<0.1 ohm route

v006

1575 Custom Solutions

As long as the filter performance as specifieffigure 1-2and other requirements outlined in
Section 1.5.7.2ire satisfied, other solutions are acceptable. Custom solutions should be simulated
against a standard reference core model, which is showigure 1-2

Figure 1-5. Core Reference Model

370-Pin
PLLL 0.1 ohm Socket
— — 120pF 1K ohm
PLL2 0.1 ohm
v

NOTES:

. 0.1Q resistors represent package routing.

. 120pF capacitor represents internal decoupling capacitor.

. 1KQ resistor represents small signal PLL resistance.

. Be sure to include all component and routing parasitics.

. Please sweep across component/parasitic tolerances.

. To observe IR drop, use DC current of 30mA and minimum VCCcogg level.

OO~ WNE

1-8 Intel® Celeron™ Processor (PPGA) Design Guide



1.5.9

1.5.10
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Bus Frequency Selection

The BSEL pin on the Intel Celeron processor (PPGA) is used to select the system bus frequency.
BSEL is Low for 66 MHz. BSEL should be pulled to ground on the motherboard.

EDGCTRL

A new pin that is required for correct operation of the processor, EDGCTRL, requires 51 ohm 5%
pullup to VCGore

VCOREDET

The Intel 440LX/EX AGPsets do not support 0.18 micron processors. d§gepbeTRin can be

used by external motherboard logic to prevent the platform from operating if a 0.18u processor is
installed. The ¥orepeTPin is tied to Vss on the package. Connect this pin to the external
motherboard logic. A logic low can gate the platform from powering up. FoPIGteleron™
processors based on the 0.25 micron process,dBgpbeTPin is a no-connect (floating) on the
package. Refer tBigure 1-6as an example.

Figure 1-6. V corepeT Not Supported Using 440LX/EX AGPsets

Vce3

; 220-450 Ohms

82443LX
E21
Processor 82443EX
System
Shutdown
Logic
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Motherboard Layout and Routing Guidelines

Motherboard Layout and Routing
Guidelines 2

2.1

This section describes layout and routing recommendations to insure a robust design. Follow these
guidelines as closely as possible. Any deviations from the guidelines listed here should be
simulated to insure adequate margin is still maintained in the design.

BGA Quadrant Assignment

Intel assigned pins on the 82443LX to simplify routing and keep board fab costs down, by
permitting a motherboard to be routed in 4-layEigure 2-1shows the 4 signal quadrants of the
82443LX. The component placement on the motherboard should be done with this general flow in
mind. This simplifies routing and minimizes the number of signals which must cross. The
individual signals within the respective groups have also been optimized in order to be routed using
only 2 PCB layers.

The 82443LX datasheet contains a complete list of signals and ball assignments.

Figure 2-1. Major Signal Sections (82443LX Top View)
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2.2 Intel® Celeron™ Processor (PPGA) Signal
Quadrants

Figure 2-2. Intel ® Celeron™ Processor (PPGA) Quadrants
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Figure 2-2indicates the signal quadrants for the Intel Celeron™ processor (PPGA). These
guadrants were defined to facilitate layout and placement and show the proposed component
placement for an Intel Celeron™ processor (PPGA) for both ATX and NLX form factor designs.
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ATX Form Factor:

1. The ATX placement and layout below is recommended for arPIateleron™ processor
(PPGA) / InteP 440LX AGPset system design.

2. The example placement below shows 4 PCI slots, 2 ISA slots, 2 DIMM sockets, and one AGP
connector.

3. For an ATX form factor design, the AGP compliant graphics device can be either on the
motherboard (device down option), or on an AGP connector (up option).

4. The trace length limitation between critical connections will be addressed later in this
document.

5. Figure 2-3is for reference onlyand the trade-off between the number of PCI and ISA slots,
number of DIMM sockets, and other motherboard peripherals needs to be evaluated for each
design.

Figure 2-3. Example ATX Placement for an Intel ©® Celeron™ Processor (PPGA) / Intel ® 440LX
AGPset Design

110 Ports

/’_/R

® ® ®
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NLX Form Factor:

The NLX placement and layout below is recommended for &li@eleron™ processor (PPGA) /
Intef® 440LX AGPset system design.

1. The example placement below shows 2 DIMM sockets, and an AGP compliant device down on
the motherboard.

2. For an NLX form factor design, the AGP compliant graphics device may readily be integrated
on the motherboard (device down option).

3. The trace length limitation between critical connections will be addressed later in this
document.

4. Figure 2-4is for reference onlyand the trade-off between the number of DIMM sockets, and
other motherboard peripherals needs to be evaluated for each design.

Figure 2-4. Example NLX Placement for an Intel ©® Celeron™ Processor (PPGA) / Intel ® 440LX
AGPset Design
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| _______________________ | A
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®
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Board Description

A 4 layer stack-up arrangement is recommended for the system board. The stack up of the board is
shown inFigure 2-5 The impedance of all the signal layers are to be between 55 and 75 ohms.
Lower trace impedance will reduce signal edge rates, over & undershoot, and have less cross-talk
than higher trace impedance. Higher trace impedance will increase edge rates and may slightly
decrease signal flight times.

Figure 2-5. Four Layer Board Stack-up

2.4

Note:

z=650hms  CEEEAAA AR Primary Signal Layer (1/2 oz. cu.)
> mils PREPREG
s Cround Plane (1 oz. cu)
e PO\ver Plane (1 oz. cu)
5 mils PREPREG .
z=650hms oS Secondary Signal Layer (1/2 oz. cu)
Total board thickness = 62.6

Note that the top and bottom routing layers specify 1/2 oz. cu. However, by the time the board is
plated, the traces will be about 1 0z. Check with your fab vendor on the exact value and insure that
any signal simulation accounts for this.

A thicker core may help reduce board warpage issues.

Additional guidelines on board stackup, placement and layout include:

¢ Single ended termination is recommended for AGTL+ signals. One termination resistor is
present on the system board. The trace lengths should be controlled to 2.0” minimum and 5.5”
maximum.

* The termination resistors on the AGTL+ bus should be 56 ohms +5%.
¢ The board impedance (Z) should be between 55 and 75 ohms (65 ohms +15%)
* FR-4 material should be used for the board fabrication.

¢ The ground plane should not be split on the ground plane layer. If a signal must be routed for a
short distance on a power plane, then it should be routed on a VCC plane, not the ground
plane.

* Keep vias for decoupling capacitors as close to the capacitor pads as possible.

Routing Guidelines

This section lists guidelines to be followed when routing the signal traces for the board design. The
order that signals are routed first and last will vary from designer to designer. Some designers
prefer routing all of the clock signals first, while others prefer routing all of the high speed bus
signals first. Either order can be used, as long as the guidelines listed here are followed. If the
guidelines listed here are not followed, it is important that your design is simulated, especially on
the AGTL+ signals. Even when the guidelines are followed, it is still a good idea to simulate as
many signals as possible for proper signal integrity, flight time and cross talk.

Intef® Celeron™ Processor (PPGA) Design Guide 2-5
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2.4.1 AGTL+ Description

AGTL+ is the electrical bus technology used for the fh@tleron™ processor and Irtel

Pentiun® Il processor host buses. AGTL+ is a low output swing, incident wave switching, open-
drain bus with external pull-up resistors that provide both the high logic level and termination at the
end of the bus. The AGTL+ specification is contained innke® P6 Family Processor

Developer's Manual

2.5 AGTL+ Layout Recommendations

This section contains the layout recommendations for the AGTL+ signals. The layout
recommendations are derived from pre-layout simulations that Intel has performed.

2.5.1 Network Topology and Conditions

The recommended topology for single processor systems is shéugune 2-6 A termination
resistor is placed on the system board. The recommended value for the termination resistor is

56Q * 5%.

Figure 2-6. Recommended Topology

370-Pin

Socket < L1 >

Intel®
440LX
AGPset

2.5.2 Recommended Trace Lengths

Trace length recommendations are summarTadte 2-1 The recommended lengths are derived

from the parametric sweeps and Monte Carlo analysis.

Table 2-1. Recommended Trace Lengths

Trace Minimum Length Maximum Length
L1 2.0" 55"
L2 0.5” 2.0"

Intel recommends running analog simulations using the available 1/0 buffer models together with
layout information extracted from your specific design. Simulation will confirm that the design

adheres to the guidelines.

2-6
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Table 2-2.

Note:

2.5.3

2.53.1

254
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Single Processor Simulation Results
Parametric Sweeps

The values for interconnect parameter values that were used in all parametric sweeps are
summarized irmable 2-2

Model M Parameter Values For Interconnect Simulations
Component |Parameter Fast Typical Slow
74.75 65.00 55.25
PPGA Zp [Q] 1.6 (ustrip) 1.8 (ustrip) 2.0 (ustrip)
SoIns/ft] | 1.8 (stripline & emb 2.0 (stripline & emb 2.2 (stripline & emb
pstrip) pstrip) pstrip)
Mother Zo [Q] 74.75 65.00 55.25
Board Sq [nsft] 1.8 2.0 2.2
Z0 Q] 80 65 50
Connector
Ty [ps] 30 100 120
Termination | Ry7[Q] 56 - 5% 56 56 + 5%
V7 [V] 1.5+ 9% 15 1.5-9%

For simulation purposes, the socket connector can be modelled as a transmission line. The length of
the line and the propagation speed must be selected such that they give a total delay of 120 ps in the
slow case and 30 ps in the fast case.

Additional Guidelines

For More Information on AGTL+

The general rules for minimizing the impact of crosstalk and other practical considerations in the
design of a high speed AGTL+ bus are discussed iR¢héunt’ 1l Processor/440LX AGPset
Design Guidedocument.

Performance Requirements

Prior to performing interconnect simulations, establish the minimum and maximum flight time
requirements. Setup and hold requirements determine the flight time bounds for the system bus.
The bus contains two paths which must be considered:

¢ the processor driving an AGPset component

¢ the AGPset component driving a processor

Table 2-3provides recommended flight time specifications. Flight times are measured at the
processor pins.
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Table 2-3. Recommended 66 MHz System Flight Time Targets

2.5.5

2.5.6

2.6

2.6.1

2-8

Driver Receiver T fiight,min [ns] T flight,max [ns]
Processor AGPset 0.10 2.10
AGPset Processor 0.0 4.05

Topology Definition

As described irsection 2.5.1AGTL+ is sensitive to transmission line stubs, which can result in
ringing on the rising edge caused by the high impedance of the output buffer in the high state.
AGTL+ signals should be connected in a daisy chain, keeping transmission line stubs to the
processor under 2.0 inches.

Pre-Layout Simulation (Sensitivity Analysis)

After an initial timing analysis has been completed, simulations should be performed to determine
the bounds on system layout. AGTL+ interconnect simulations using transmission line models are
recommended to determine signal quality and flight times for proposed layouts. Recommended
parameter values shownTable 2-2should be used for simulation. The recommended values in
Table 2-2may be replaced if your supplier’'s specific capabilities are known. The corner values
should comprehend the full range of manufacturing variation. ThéBteleron™ processor

(PPGA) models include the I/0O buffer models, core package parasitics, package trace length,
impedance and velocity. Infe440LX APGset models are available and include the I/0 buffers

and package traces. Termination resistors should be controlled to w&én

Post-Layout Simulation

Following layout, extract the traces and run simulations to verify that the layout meets timing and
noise requirements. A small amount of trace “tuning” may be required, but experience at Intel has
shown that sensitivity analysis dramatically reduces the amount of tuning required.

The post layout simulations should take into account the expected variation for all interconnect
parameters. For timing simulations, usepgNof 2/3 Vit + 2% for both the processor and Ifftel
440LX AGPset components. Flight times measured from the processor pins to other system
components use the normal flight time method.

Crosstalk and the Multi-Bit Adjustment Factor

Coupled lines should be included in the post-layout simulations. The flight times |iSteolér2-3
apply to single bit simulations only. They do not include an allowance for crosstalk. Crosstalk
effects are accounted for separately, as part of the multi-bit timing adjustment fagtohat is
defined inTable 2-5 The recommended timing budget includes 300 ps for the adjustment factor.

Use caution in applyingj; to coupled simulations. This adjustment factor encompasses other
effects besides board coupling, such as processor and package crosstalk, and ground return
inductances. In general, the additional delay introduced by coupled simulations should be less than
300 ps.

Intel® Celeron™ Processor (PPGA) Design Guide
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2.7 Timing Analysis

To determine the available flight time window, perform an initial timing analysis. Analysis of setup
and hold conditions will determine the minimum and maximum flight time bounds for the system
bus. Use the following equations to establish the system flight time limits.

Table 2-4. Intel ® Celeron™ Processor and Intel ©® 440LX AGPset System Timing Equations

Driver Receiver Equation
processor | AGPset Tflight,min 2 Thold - Tco,min + Tskew CLK+ Tskew Pca- T skew SKT
Tﬂight,max s Tcycle - chmax_ Tsu_ Tskew CK Tskew PCB T skew S_KTT _jit T adj
AGPset processor Tflight,min 2 Thold - Tco,min + Tskew CLK+ Tskew PCE!- T skew SKT
Tﬂight,max s Tcycle - Toqmax_ Tsu_ Tskev,vCLK_ TskewPC_B T skew SKT T _jit T adj

The terms used in the equations are described below.

Table 2-5. Intel ® Celeron™ Processor and Intel ©® 440LX AGPset System Timing Terms

Term Description

Teycle System cycle time, defined as the reciprocal of the frequency

Ttight,min Minimum system flight time.

Thight,max Maximum system flight time.

Teo,max Maximum driver delay from input clock to output data.

Teo,min Minimum driver delay from input clock to output data.

T Minimum setup time. Defined as the time for which the input data must be valid prior to the
su input clock.

T Minimum hold time. Defined as the time for which the input data must remain valid after the
h input clock.

T Clock generator skew. Defined as the maximum delay variation between output clock signals
skew,CLK from the system clock generator.

T PCB skew. Defined as the maximum delay variation between clock signals due to system
skew,PCB board variation and Intel® 440LX AGPset loading variation.

Tskew,SKT Skew due to delay in the 370-pin socket.

Tiit Clock jitter. Defined as the maximum edge to edge variation in a given clock signal.

Multi-bit timing adjustment factor. This term accounts for the additional delay that occurs in
T the network when multiple data bits switch in the same cycle. The adjustment factor includes

adj such mechanisms as package and PCB crosstalk, high inductance current return paths, and
simultaneous switching noise.

Component timings for the InfICeleron™ processor are available in fite® Celeron™
ProcessoiDatasheet.

Intel® Celeron™ Processor (PPGA) Design Guide 2-9
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Table 2-6.

2.8

2.8.1

2.8.

2-10

Recommended values for system timings are containéabie 2-6 Skew and jitter values for the

clock generator device come from the clock driver vendor’s datasheet. The PCB skew spec is based
on the results of extensive simulations at Intel. Thevalue is based on Intel's experience with
systems that use the IftéPentiun® Pro and Inté Pentiun® Il processors.

Recommended 66 MHz System Timing Parameters

Timing Term Value
Tskew,cLk [Ns] 0.00
Tskew,skT [NS] 0.05
Tskew,pca [NS] 0.25
Tjit [ns] 0.30
Tagj [ns] 0.30

The flight time requirements that result from using the component timing specifications and
recommended system timings are summarizéclie 2-3 All component values should be

verified against the latest specifications before proceeding with analysis. These include a 2.57ns
margin for processor to Intel40LX AGPset setup and 0.80ns margin for fRudOLX AGPset

to processor setup.

1.1 Clock Routing Spacing

The InteP Celeron™ / Inté? 440LX AGPset platform requires a clock synthesizer for supplying
66 MHz system bus clocks, PCI clocks, APIC clocks, SDRAM clocks and 14 MHz clocks.

To minimize the impact of crosstalk, a minimum of 0.025” spacing should be maintained between
the clock traces and other traces. A minimum spacing of 0.025” is also recommended for

serpentines.

Figure 2-7. Clock Trace Spacing Guidelines

82443LX Layout and Routing Guidelines

82443LX Clock Layout Recommendations

0.025”

0.025”
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2.8.1.2 System Clock Layout
Series Termination: 33 Ohm series termination should be used for all system clocks. Clock skew
between the 82443LX and the CPU can be reduced by tying the clock driver pins together at the
clock chip and driving the CPU and LX. The connection should be at a maximum distance of
0.250” from each driver and be 0.100” long. Trace lengths should match the recommendations
defined below (SeEigure 2-§ Additionally, the max trace length should not exceed 9.0".
Layout guidelines: Match trace lengths to the longest trace.
Net Trace length
Clock chip - CPU Socket X -0.46"

Clock chip - 82443LX X
Figure 2-8. Host Clock Topology

bl 0.250" 33Q X.00" Pkg
CLOCK 0.100"

X.00-0.46" Pk
D2 — W 8-8—{ Processor PPGA
0.250" 33Q
370-pin
Socket

v008

2.8.1.3 Other Busses

Busses not mentioned in the previous sections should adhere to the recommendations set forth in
the Pentiun 1l Processor/ Inté? 440LX AGPset Design Guidiecument.

Intef® Celeron™ Processor (PPGA) Design Guide 2-11
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Design Checklist

Design Checklist 3

3.1

3.2

Overview

The following checklist is intended to be used for schematic reviews df W4EILX AGPset
desktop designs. It will be revised as new information is available.

Pull-up and Pull-down Resistor Values

Pull-up and pull-down values are system dependent. The appropriate value for your system can be
determined from an AC/DC analysis of the pull-up voltage used, the current drive capability of the
output driver, input leakage currents of all devices on the signal net, the pull-up voltage tolerance,
the pull-up/pull-down resistor tolerance, the input high/low voltage specifications, the input timing
specifications (RC rise time), etc. Analysis should be done to determine the minimum/maximum
values that may be used on an individual signal. Engineering judgment should be used to determine
the optimal value. This determination can include cost concerns, commonality considerations,
manufacturing issues, specifications, overshoot/undershoot, and other considerations.

A simplistic DC calculation for a pull-up value is:

Rmax = (VCCPU MIN - V|4 MIN) / ILeakage MAX
Rmin = (VCCPU MAX - VoL MAX) / lor MAX

Since | gakageMAX is normally very small, |gax may not be meaningful.\px is also

determined by the maximum allowable rise time. The following calculation allows for t, the
maximum allowable rise time, and C, the total load capacitance in the circuit, including input
capacitance of the devices to be driven, output capacitance of the driver, and line capacitance. This
calculation yields the largest pull-up resistor allowable to meet the rise time t.

RMAX =-t/ ( c* In( 1- (VlH MIN / VCCPU MlN) ) )

It is recommended that a SPICE or equivalent simulation be run to determine the proper values.

Intef® Celeron™ Processor (PPGA) Design Guide 3-1
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Figure 3-1. Pull-up Resistor Example

Veey, Min
Ryax
Leakage Max VIH Min
Veep, Max
RMm
lop Max Vo, Max

3.3 Processor Checklist

3.3.1 Intel® Celeron™ Processor

Table 3-1. AGTL+ Connectivity (Sheet 1 of 2)

CPU Pin

Pin Connection

A[31:3]

Terminate to Vtt / Connect to 82443LX PAC

ADS#

Terminate to Vtt / Connect to 82443LX PAC

BNR#

Terminate to Vtt / Connect to 82443LX PAC

BP[3:2#

Leave as NO CONNECT
Optional Debug:
If used terminate to Vit

BPM[1:0]

Leave as NO CONNECT
Optional Debug:
If used terminate to Vit

BPRI#

Terminate to Vtt / Connect to 82443LX PAC

BR[OJ#

Terminate to Vit / Connect to 82443LX PAC Pin BREQ#
Optional connect to ground with 10-450 ohm resistor

D[63:0]#

Terminate to Vit / Connect to 82443LX PAC

DBSY#

Terminate to Vit / Connect to 82443LX PAC

DEFER#

Terminate to Vit / Connect to 82443LX PAC

DRDY#

Terminate to Vit / Connect to 82443LX PAC

HIT#

Terminate to Vit / Connect to 82443LX PAC

HITM#

Terminate to Vit / Connect to 82443LX PAC

LOCK#

Terminate to Vit / Connect to 82443LX PAC

Intel® Celeron™ Processor (PPGA) Design Guide
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Table 3-1. AGTL+ Connectivity (Sheet 2 of 2)

CPU Pin Pin Connection
Leave as NO CONNECT
PRDY# Optional Debug:
Terminate to Vtt / 240 ohm series resistor to ITP connector
REQI[4:0J# Terminate to Vtt / Connect to 82443LX PAC
Terminate to Vit / Connect to 82443LX PAC,
RESET# Optional Debug:
240 ohm series resistor to ITP connector
RS[2:0J# Terminate to Vtt / Connect to 82443LX PAC
TRDY# Terminate to Vtt / Connect to 82443LX PAC

Table 3-2. CMOS Connectivity

Table 3-3. TAP Connectivity (optional

CPU Pin Pin Connection
A20M# 300 ohm -330 ohm pull-up to VCC¢p\os. Connect to PIIX4E.
BSEL Connect to Ground
FERR# Pull-up to VCC¢p s With 150-10K ohm and Connect to PIIX4E
FLUSH# Leave as NO CONNECT
Leave as NO CONNECT
IERR# Optional
Pullup to VCCcpos With calculated Rmin - Rmax and connect to error logic
IGNNE# Pull-up to VCC¢pos With 330 ohm resistor. Connect to PIIX4E.
INIT# Pull-up to VCCcy0s With 330 ohm resistor. Connect to PIIX4E.
LINT[1:0] Pull-up to VCCcpmos With 330 ohm resistor. Connect to PIIX4E.
PICD[1:0] Pull-up to VCC¢p0s With 150 ohm resistor.
PREQ# Pull up to VCCcpos With 330 ohm resistor. Optional debug: connect to ITP.
PWRGOOD Pull-up to VCCcpmos With 330 ohm resistor. Connect to power sense logic.
SLP# Pull-up to VCC¢pos With 330 ohm resistor. Connect to PIIX4E.
SMI# Pull-up to VCCcp0s With 430 ohm resistor. Connect to PIIX4E.
STPCLK# Pull-up to VCCcpmos With 430 ohm resistor. Connect to PIIX4E.
THERMTRIP# NO CONNECT. Optional: pull-up to VCC¢yos With calculated Rmin - Rmax

and connect to error logic.

Y

CPU Pin Pin Connection
TCK 1K ohm pull-up to VCCcpos. 47 ohm series resistor to processor.
TDO Connected to ITP/processor. 150 ohm pull-up to VCCcpyos.
TDI Connected to ITP/processor. 150 ohm pull-up to VCCcpos:
T™MS 1K ohm pull-up to VCCcpos. 47 ohm series resistor to processor.
TRST# Connect to ITP/processor. 680 ohm pull-down.
NOTES:

1. If not used, connect TCK, TDI, TMS, and TRST# to valid logic level; do not leave floating.

Intel® Celeron™ Processor (PPGA) Design Guide
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Table 3-4. Miscellaneous Connectivity

CPU Pin Pin Connection

BCLK Connect to CK3D. Gang with PAC HCLK, 33 ohm series resistor

CPUPRES# Tie to GND. Optionally pullup for external system management logic.

EDGCTRL Pullup to VCCcorg With 51 ohm +/- 5% resistor

PICCLK Connect to CK3D. 33 ohm series resistor.

PLL1 & PLL2 See Section 4.7.4 for Inductor and capacitor values

THERMDN NO CONNECT if not used

THERMDP NO CONNECT if not used

VCCy 5 Leave as NO CONNECT

VCC, 5 Connect to 2.5 volt supply

VCCcmos Use for system CMOS pullup voltage. Provide 0.1uF decoupling
Connect to VRM output/

VCCcorE Decoupling Guidelines:
10 each (min) 4.7uF in 1206 package / 19 each (min) 1.0 uF in 0805 package

VID[3:0] 10K ohm pull-up to 5V; connect to VRM.

VID[4] Not on processor. Connect VRM controller pin to ground

Connect to Vggr voltage divider made up of 75 and 150 ohm 1% resistors
connected to Vit /

Vrerl7:0] Decoupling Guidelines:

4 ea. (min) 0.1uF in 0603 package
Vss Tie to GND
Vit Decoupling Guidelines:

14 each (min) 0.1 uF in 0603 package
Reserved Leave as NO CONNECT.

3.3.2 GND & Power Pin Definition

Refer to thdntel® Celeron™ ProcessdDatasheet and 440LX datasheet for this information.

3.3.3 Processor Clocks

* PICCLK must be driven by a clock even if an I/O APIC is not being used. This clock can be as
high as 33.3 MHz in a UP system.
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3.34 Processor Signals

THERMTRIP# must be pulled-up to V@& o5 (150 ohm to 10K ohm) if used by system
logic. The signal may be wire-OR’ed and does not require an external gate. It may be left as
NO CONNECT if it is not used.

The FERR# output must be pulled up to Vi&fes (150 ohm to 10K ohm) and connected to
the PIIX4E. Please see the reference schematics.

PICDI[1:0]# must have 150 ohm pull-ups to V&g even if an I/O APIC is not being used.
All CMOS inputs should be pulled up to Vefzos With appropriate resistor value.

Be sure the processor inputs are not being driven by 3.3V or 5V logic. Logic translation of
3.3V or 5V signals may be accomplished by using open-drain drivers pulled-updQdéc

The PWRGOOD input should be driven to the appropriate level from the active-high “AND”
of the Power-Good signals from the 5V, 3.3V and Mgge supplies. The output of any logic
used to drive PWRGOOD should be a Ygtevel to the processor.

Vree should be generated for the processor. Intel recommends using a 75 and 150 1% ohm
divider with Vit for generating ¥gg Vregis not locally generated on the processor.

Vtt must have adequate bulk decoupling based on the reaction time of the regulator used to
generate Vit. It must provide for a current ramp of up tqu8Akhile maintaining the voltage
tolerance defined in tHatel® Celeron™ Processdpatasheet. In addition, Vtt must have
adequate high frequency decoupling on the system board. See decoupling guidelines.

If an on board voltage regulator is used instead of a VRMg¢ggemust have adequate bulk
decoupling based on the reaction time of the regulator used to genergggr¥dt must
provide for a current ramp of up to 24Q4& while maintaining the VRM 8.2 DC-DC
Converter Specification.

The VID lines should have pull-up resistors on them ONLY if they are required by the Voltage
Regulator Module or on board regulator that you have chosen. The pull-up voltage used should
be to the regulator input voltage (5V or 12V), however, if 12V is used, a resistor divider should
be utilized to lower the VID signal to CMOS/TTL levels. A pull-up is not required unless the
VID signals are used by other logic requiring CMOS/TTL logic levels. The VID lines on the
processor are 5V tolerant.

The JTAG port must be properly terminated even if it is not used.

TRST# must be driven low during reset to all components with TRST# pins. Connecting a
pull-down resistor to TRST# will accomplish the reset of the port. See figures in the
Integration Tools chapter of thentiun® Il processor Developer’'s Manual (order number
243502).

A single V41 regulator may be used. A simplistic, single ended termination, calculation for
maximum worst case current is 3.6A. This takes into consideration that some signals are not
used by the Int& 440LX AGPset.

Motherboards planning to support the boxed processor must provide a matched power header
for the boxed processor fan/heatsink power cable connector. ConduleffeCeleron™
ProcessoiDatasheet for specifications of the fan power cable connector. The power header
must be positioned within close proximity to the 370-pin socket.

The CPUPRES# signal is a ground on the processor. The presence of a CPU core can be
determined with this pin if it is pulled up on the system board. If not used, connect to ground to
provide additional support to the processor.

DBRESET (ITP Reset signal) requires a 240 ohm pull-up to VCC3.

The system board should connect BRO# of the processor to the 82443LX’s BREQO# signal.
This will assign an agent ID of O to the processor. Optionally, this signal may be grounded at
the processor with a 10-450 ohm resistor.
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3.35 Processor Decoupling Capacitors

3.35.1 Core Voltage High Frequency Decoupling

* Intel recommends ten or more 4.7 uF in a 1206 package, nineteen or more 1.0 uF in a 0805
package. All capacitors should be placed within the socket cavity and mounted directly on the
primary side of the motherboard. The capacitors should be arranged to minimize the overall
inductance between Vcc/Vss power pins (Bigeire 3-3. These recommendations are
adequate for Future Intel Celeron processors with-Mge of 2.0V, and Icggrg of 0.8 amps

to 15.2 amps.
Figure 3-2. Capacitor Placement Study
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¢ Contact your regulator vendor for bulk decoupling recommendations that will mé&Rkhe
8.2 DC-DC Converter Guidelines

¢ Decoupling capacitor traces should be as short and wide as possible.

¢ The VRM 8.2 regulator 8.2-4 provides the Flexible Motherboard guidelines for processor
voltage and current.
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Thermals / Cooling Solutions

* For the InteP Celeron™ processor, an adequate heat sink and air ventilation must be provided
to ensure that thedhsg Specification documented in thetel® Celeron™ Processor
Datasheet is met. Please seeRbetiun® 1l Processor Power Distribution Guidelinesnd
Pentium Il Processor Thermal Design Guidelifiesthermal design information.

* The Flexible Motherboard guidelines for processor power dissipation is 30 W.

* \Verify that all major components, including the 82443LX can be cooled the way they are
placed.

Design Considerations:

* Could anything block the air flow to or from the processor (I/O cards, VRM etc.)?

* |s there anything between the processor and the air intake that may preheat the air flowing into
the fan/heatsink?

* If a system fan (other than the power supply fan) is used, have all recirculation paths been
eliminated?

¢ What is the air flow through the PSU/system fan?
* What is the maximum ambient operation temperature of the system?

Mechanicals

* For the processor: The physical space requirements of the processor must be met. See the
Intel® Celeron™ Processdbatasheet for details. In addition the physical space requirements
of your heat sink must be met.

* For the boxed processor: The physical space requirements of the boxed processor fan/heatsink
must be met. See thetel® Celeron™ Processdbatasheet for details.
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3.6

3.6.1

3-8

Electricals

Design Considerations

It is recommended that simulations be performed on the AGTL+ bus to ensure that proper bus
timings and signal integrity are met, especially if the layout guideline recommendations in this
document are not followed.

It is recommended that simulations be performed to ensure proper timings and signal integrity
is met, especially if the non AGTL+ (CMOS) layout guideline recommendations in this
document are not followed.

Verify the voltage range and tolerance of your VRM or onboard regulator adequately cover the
Vceeorerequirements of the processor is supported.

Verify the maximum current value your VRM or on-board regulator can support agM¥gc
This should meet the value specified by WM 8.2 DC-DC Converter Guidelines

Verify the voltage tolerance of your VRM or on board regulator ag¥ge This should meet
the value specified by théRM 8.2 DC-DC Converter Guidelines

Adequate 5V and/or 3.3V decoupling should be provided for all components.

Vreg for the AGPset should be decoupled tgrWith 0.00uF capacitors at each voltage
divider. It should be decoupled to ground, to ensure an even better solution.

It is recommended that AC/DC analysis be performed to determine proper pull-up and pull-
down values.

Intel® Celeron™ Processor (PPGA) Design Guide
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Debug Recommendations 4

This section provides tool and model information.
4.1 Debug/Simulation Tools
4.1.1 Logic Analyzer Interface (LAI)

Table 4-1. Third-Party LAIs & Logic Analyzer Software

Phone Number/

Vendor Web address

Revision Available Price

1-800-452-4844
Hewlett Packard Co. Contact Vendor | Contact Vendor | Contact Vendor
www.tmo.hp.com/tmo

. . 714-731-1661
American Arium ) Contact Vendor | Contact Vendor | Contact Vendor
www.arium.com

) 503-627-1922
Tektronix Inc. Contact Vendor | Contact Vendor | Contact Vendor
www.tek.com/Measurement

Note: Contact the respective tool vendor for details. Certain products are available only under RS-NDA
and license agreement. Contact your Intel Field Sales representative.

4,1.2 In-Target Probe (ITP)

The ITP32A provides a software debug capability allowing the setting/clearing of hardware/
software breakpoints, assembly/disassembly of code, display/modification of the processor register
set, display/modification of system memory, display/modification of /0 space and includes a
macro language for custom debug procedure creation, etc. Contact your local Field Sales
representative for availability of this tool from Intel.
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Table 4-2. Intel In-Target Probe (ITP) Debuggers

Part Number Supported Processors Revision fvailable Price
ITP32A P6 family processors 15 Yes Note 2
ITP32AUP P6 family processors 15 Yes Note 2
ITP565UPGFR560 P6 family processors 15 Yes Note 2

NOTES:

1. For ITP technical support: Call 1-800-628-8686 and ask for help with an “XTG tool".
2. Contact your local Intel Field Sales representative.

Table 4-3. Third-Party ITP-like Debuggers and Run Control Solutions

Phone Number/

Tool Vendor Web address Revision Available Price
714-731-1661
American Arium ] Contact Contact Vendor Contact Vendor
www.arium.com Vendor
1-800-452-4844
Hewlett-Packard Co. Contact Contact Vendor Contact Vendor
www.tmo.hp.com/tmo Vendor
NOTES:
1. Contact the respective tool vendor for details. Certain products are available only under RS-NDA and license
agreement.

Contact your local Intel Field Sales representative to complete the proper software license
agreement and non-disclosure agreement required to receive the ITP.

4.1.3 I/O Buffer Models

IBIS Models are available from Intel for:
1. Intef? Celeron™ Processor (PPGA) (QUAD only)
2. 82443LX IBIS Models
3. PIIX4E PCI ISA IDE Xcelerator IBIS Models

Contact your local Intel Field Sales representative for a copy of these models and to complete the
appropriate non-disclosure agreements.
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Third-Party Vlendor Information

Third-Party Vendor Information )

5.1

5.2

5.3

This design guide has been compiled to give an overview of important design considerations while
providing sources for additional information. This section refers to listings of various third-party
vendors who provide products to support the fh@éleron™ Processor and Irftel40LX

AGPset. The lists of vendors can be used as a starting point for the designer. Intel does not endorse
any one vendor, nor guarantee the availability or functionality of outside components. Contact the
manufacturer for specific information regarding performance, availability, pricing, and

compatibility.

Voltage Regulator Control Silicon

Intel's Developerweb site lists vendors who offer DC-DC converter silicon and reference designs
for Celeron processor voltage and current requirements p€Riiie8.2 DC-DC Converter Design
Guidelines

http://developer.intel.com/design/celeron/components/#POWER.

Clock Drivers

Intel's Developerweb site lists vendors who offer clock drivers for the Celeron processor and
Intel® 440LX AGPset.

http://developer.intel.com/design/celeron/components/#CLOCK.

370-Pin Socket

The 370-pin Socket Guidelinelbcument can be obtained from:

http://developer.intel.com/design/celeron/applnots/244410.htm
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A#22_H2S HA22# 82443 LX RCSA6# /| MAB2 AEL4
IA#23 J23 AB14 MAB3
HA23# RCSA7# /| MAB3
A#24  H2: 492 BGA AE15 MAB4.
HA24#t SCAS3# / MAB4
A#25 K21 AF15 MABS
HA25# SRAS3# / MABS
IA#26  G26 AA19 MAB6
HA26# RCSBO# / MAB6
A#27 __H24 T AF16 MAB7
Afos 151 ] HA27# RCSB1# / MAB7 | 'AETg
Afy Oos | HA28# ] RCSB2# / MABS [[AB13———MABE
HA29# m RCSB3# / MAB9
IA#30 H21 AF18 MAB10
A#31_Hoo | HASO# — RCSBA# /I MABLO FPAp g MAB11
HA31# _ RCSBS# / MABLL |R222 uasLL MAB11 9
Z RCSB6# / MAB12 AD17 MAB13 MAB12 9
CPURST#| _| RCSB7#/ MAB13 MAB13 9
ADS#
BNRY# m L
INIT# X O RCSA#[1:0] 11
BREQO#
BPRI ; < RCsAo# [FAB20 BCSAR { >RCsA#[3:2] 10
DBSY# LL RCSA1# 25;0
DEFER# O o RCsA2# [FAE2Y RCSAZZ >RCSA#[5:4] 9
DRDY# m L RCSA3# 2 ST
HIT# RCSA4#
HITM# E RCSAS5# ABLZ RCSA#S
HLOCK# = CDQA[7:0] 9,10,11
HTRDY#
z CDQAO
< CDQA1
e rsio 4 CDQA2
U22 RS#1 D CDQA3
RS#2 CDQA4
4,27 RS#[2:0] CDQA5
HREQ#0 CDQAG6
HREQ#1 CDQA7
HREQ#2 NOTE :
HREQ#3 :
AF12
HREQ#4 CcDQB1 CDQB1 9 S VoS
427 HREQ#H[4:0 _/ cbQes [AE12 BCDQBS ° QVER B2 OF | NTERNAL PULLDOM
ON CKE SI GNAL.
5 PACHCLK e Hotkin = srasox [FAELL SRAS#0 11 m
9,12,15,16,17 PCIRST# RSTIN# a SRAS1# AF13 SRAS#1 10 2 18
23 CRESET# SRAS2# SRAS#2 9 3 Al B1 H(l7
vces R_Ts1 AE25 | ECC_ERR# a]A2 B2rpeX
R49 TESTIN# VSS PINS: AD10 A3 B3[7e
SCASO# AES SCAS#0 11 6 A4 B4 14
8.2K Al, A26, AAB, AAT-10, AAL7, AA20, SCAS1# "7 F15 SCAS#1 10 7| A5 B5 13
AA21, ABS, ABL3, AB22, AF1, AF26, SCASs2# SCAsS#2 9 F ﬁg Es 1>
13 VREF5V D B2 REF5V C15, E5, E22, F6, F8, F9, F17, CKE AD20 CKE 9 A8 B8 11
F19, F21, @1, H6, J6, K6, L12-16,
M2-16, N22, NI2-16, P13-16, RS, WE#0 22510 WE#0 11 4120 G
R14-16 , T4, W21, V6, W6, W1 WE#1 AFQ WE#1 10 DIR
g we#2 FRets WE#2 9
WE#3 74LVC245
R50 oAC 10 R_CKEBUF
1 824431 Xa

1K FOR MAX I0Q DEPTH

13,28 ECCERR# <__|——

NOTE:

CKE |'S PULLED DOWN BY DEFAULT
FOR CONFI GURATI ON 2.

SCHEMATI CS W TH CONFI GURATI ON
1 NEED A PULL-UP TO VCC3

9,10,11 B_PCIRST [__>—

B_CKEO
B_CKEL
B_CKE2
B_CKE3
B_CKE4
B_CKES
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pr—_ >GAD[31:0] 15

GC/BE#[3:0] 15

GFRAME# 15,28

GREQ# 15,28
GGNT# 1528

PIPE# 15,28

SBA[7:0] 15

u3-2
12,16,17 AD[31:0K Ha AB2
—ADO_____ H4 | | AB2GADO
ADL Ga |ADO TN 7~  GADOI A B1GADL
DL G4 4, p1 GAD1
—AD2__GS )55 VCC3 PINS : GAD2 FAASGAD2
_AD3  F4| AA2GAD3
AD3 G, E13, F20, G, L1, GAD3
AD E3 AALGADA
AD4 M1, N1, P11, P12, GAD4
AD ES 1 AD5 GADS -2
AD Ea P22, R3, R4, RI1-13, W5 _GAD6
AD6 GAD6
AD YN e T11-16, ADL2, ADS, GAD7
—ADS __ E6 | wi
AD8 AD24 GADS8
—AD9_ DS | V5 GAD9
s ) Samobss
o o ! GAD11 |LGADLL
AD12 GAD12
AD13 B U6
AD13 GAD13
ADL B U4_GAD14
AD14 GAD14
AD1! B T5
ADI cs | AP GADISITNE GADL6
ADL D7 AD16 82443 LX GAD16
o Ap17 GAD17 |\%
_ADlB_AD 5 £5 | AD18 492 BGA GAD18 JDB—NZ GADIO
20 AD19 GAD19
AD20 D8 M4 _GAD20
AD20 GAD20
AD21 co L5 GAD21
AD22 __Bo | AD21 CGAD21 I V5 GAD22
2o AD22 8 GAD22 |
—AD23 B9 §\h53 GAD23
[N\_AD24 DO | AD24 4 GAD24 L1 GAD24
[\_AD25 D10 | AD25 —_ GAD25 |52 GAD2S
AD26__c1o | AD52 = SADoe k2 _GAD26

AD27 — GADz7 |3 —GAD2L

AD28 m GAD28

AD29 by GAD29

AD30 a GAD30

AD31 GAD31

12,16,17 C/BE#[3: > w

C/BEO# (@] O GC/BEO#

CIBE1# m GC/BE1#

CIBE2# < GC/BE2#

C/BE3# & GC/BE3#
12,16,17,28 FRAME# L | cFrame#
12,16,17,28 DEVSEL# = | cpEVSEL#
12.16,17.28 IRDY# GIRDY#
12,16.17,28 TRDY# Z GTRDY#
12,16,17,28 STOP# GSTOP#

12,16,17 PAR o GPAR
16,17,28 PERR# o GPERR#
12,16,17.28 SERR# < GSERR#
16,17,28 PLOCK#/ GREQ#
£7 GGNT#
12,28 PHLD# e PHLD#\
1228 PHLDA# oo PHLDA# PIPE#
24 \wscx | O SBAO
. SBAL
NOTE 8121 REQo# @) sBA2
REQ#4 |'S UNUSED. ci3 |REQI# | 3 SBA3
PUCLED UP ONLY. B13 | REQ2# SBAd
: B13{reqa# | D SBAS
REQ4# lus] SBA6
16,17,28 REQH[4:0] et GNTE0 AL VSS PINS : SBA7
GNT#L D11 | SNTO#
C11 | ONTL# (A1, A26, ARG, AAT-10, RBF#
GNT#3 _B12 | SNT2% |AAL7, A0, AR21, ABS, stolE3__smo
GNT#4 D1 ABL3, AB22, AF1, AF26,
GNTa# ST1ps
16,17,28 GNT#[4:0 7 /cs, E5, E22, F6, F8, F9, a2
c12 F17, F19, F21, @1, k5, vi
5 pPACPCL__>————————='2FPCLKIN J6, K6, L12-16, M2-16, ADSTB-A 57
N22, NI2-16, P13-16, RS, ADSSBTSB'I:S
R14-16 , T4, W21, V6, V6,
ve1 \acPrery L

PAC_1.0

824431l Xb

RBF# 15,28
ST[2:0] 15

ADSTB-0 15,28
ADSTB-1 15,28
SBSTB 15,28

AGP_REFV 32
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, 1
9,1

9,10,11 MD[63:0]<__ e

0,11 MECCO
0,11 MECC[7:1

U3-3
MDO N D#0
MDL 5 mgg\ D#L
MD. Gl yreey VCC3 PINS : D#2
MD3 4 D#3
MD3 MD3 3, E13, F20, G5, Diid
MD5 AD. MD4 L11, M1, N1, P11, D#5
MD6 AC mgg P12, P22, R3, R4, D#6

=i et R11-13, T11-16, AD12, D#7
E3 | D8 AD3, AD24 D
E3 b#9
) Fa | MP9 D
2 Ee{ MD10 5
AGe] Mp11 )
MD13 AF6 | Mb12 D
MD14 AC MD14 5
MD16  AE23 | MD1S D
7 ___Acoz | MD16 D
5 Acz3 | MDL7 D#18
9 AF25 | Vo7 D#19
S—anse{ ol | 82443LX
1 AczaMD20 D#21
: D#22
Mp22 MD§§ 492 BGA D23
MD24 MDZ o. D#24
< MDZA HDZ‘W C D#25
N [ e b
27 Y22 MD27 g HD27# A21 D#27
i Y24 { Mp2s HD28# |20 b
9 25 \Vinze | O HD29o# =21 e
MD30—waa | P28 | Z D 1350 ozt D30
L 251 Mpa1 2| fip31s 2L e
s 31 (@) o 31 0 D#32
a4 VB2 | T Hp354 | B29 prss
mpas Aca |MDS3 | ¢ <| N5 FaLe Di#34
X MD35 |_ HD35# a Lot
Aca oo | O <L| Hpzer B2 Dise
37 AD2 f\nsg | D> O Hoa7# |22 ot
MD38 B vp3s | — HD3s# |F-S2 D2t
MD39 AE2 Y vp3g | B> | Hbaox £ D
40 AD4 | “o00 N Hpaox & D
41 AE4 Y ipa1 | OB Q| HDa1# < D
o Apemoaz | C T| HD42# £ D2
v | 3 rosar ke >
HD45# g 5 j
HDA46# =217 D#a
HD47# =& D48
HDA48# -2 D#49
e e —
HD51# |2 =
D D#52
HD52#
C. D#53
MD54 Hpean & Diss

[N\vpss _AB2S5 | © o0 VSS PINS : HDB5# JR1S DS

[\MDs6  AB26 | A
MDS? 7 MD56 AL, A26, A6, AAT-10,| HDS56# = D#57
MD58 A mggg AAL7, AA20, AA21, :gggz C14 D#58
MD59 W MD59 ABS, ABL3, AB22, AFL, | RPot A D#59

60 Y26 | V020 | AF26, cis, B, E22, | ppaoy IALE D#60
61 W D14 D#61
5 MD61 | F6, F8, F9, F17, F19,| HD61# |24 DHe2
MD62 | F21, @1, H6, J6, K6, | HD62# =292 D63
\MDES MD63 | 112-16, M2-16, N2, \HD63#
mecco| M2-16. P13-16, RS,
MECC1 R14-16 , T4, W21, V6,
MECC2 _AF22
MECC2| V6, Wl
MECC3 __AB21 c2a
e NESS S i ——
Aso]MeEcca GTL_REF
MECCS|
MECC6 AE22 | MESED
MECC, AB22 MEC!
PAC_1.0 824431 Xc

e > HD#[63:0] 3,27

PAC_GTLREF1 32
PAC_GTLREF2 32
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I c I

8,10,11 MD[63:0]

PAC AND DI MM SOCKET LOCATI ONS.

DI MM
CONN.

Dl W
CONN.

DI MM
CONN.

MAB[ 13: 0]

PAC
MAA[ 13: 0]

6,12,15,16,17 PCIRST#

DI MM CONNECTOR O

6 MAB[10:0] >

oo

vces vces
) °
N
34 9 9
MDO. 00000VVOQ 0000LOOO 55 MD16
MDI 382 000000000 oouuuuuoggig 56 MD17
MD; >>>55353335> >>335355> 57
bQ2 DQ18
MD3 28
DQ3 DQ1o 28 —MDla
MD4. |60 MD20
bQ4 DQ20
MD: 65 MD21
DQs DQ21
MD6 Do6 DO22 (86— MD2
MD: 1 NOTE: B335 67 MD;
EDO PINS NAVES, |F THEY
ARE DI FFERENT FROM SORAM D024 |82 MD24.
APPEAR ON THE | NSI DE. DQ25 D25
DI FFERENT PIN NAVES DO DQ26 Mo:
NOT NECESSARI LY DENOTE Bg%g MD2E
DI FFERENT FUNCTI ONALI TY. MD29
DQ29
MD30
DQ30 D30
DQ31
9 mpag
DQ4817140  wip4g
DQ491™141 — wipso
DQSO ™25 wips1.
DQ51 55—
DQ52149 wpsa
DQ53 H123—bad
e T T
DQss
DQs6 123 —Mnse
DQS7I™165 wipss %
DQS8 71656 D59 %
DQS9 ™58 wpso
DQ60 25
DQ611M60  wps:
DQ46 Do62
CMpa7 104
1047 D348 D365 161 s

1345

1350

14%<

1479

1645

62 %
DU CKEO égs B_CKE4 6,28
NC CKE1 B_CKE5 6,28

cBo w% e >MECC[7:0] 8,10,11
e g e
CB3 53 MECC3
cBa 105 MECC4
CB5 106 MECCS
CB6 136
cB7 137 MECC’
T34 DQMBS  /ICAS3
1 DQMB4 /CAS4 165
DQMBS5 /CASS SAO Tee 1 -
1301 DOVBe  /CASe SAJHSE ] SLAVE ADDRESS = 1010000b
DQMB7 /CAS7 SA:
MAB11 122 82
BAO A1l SDA[ 51 SMBDATA 5,10,11,13,28
MABL2 39 1 gy Al2 scL Miﬁsmacm 5,10,11,13,28
%2 Ne /RASO /S0 gRCSA#A 6
x% 31 NC /RAS1 /S1 RCSA#5 6
2LINC  /0E0 IRAS2  /S2
NC /OE2 IRAS3 /1S3
6 wen2 > 451 NC /wE2 L
a1 NC DU /CAS P37 SCAS#2 6
vees o1 “g DU /RASP SRAS#2 6
% gg NC DU CKO iis DIMMHCLKO 5
R52 igg mg NNOVNONNNNNNVY NG Y DB gEé 123 g:mngtE; g
K1as ] NC DODDIDDNNNNNDDNNOYPY  CK3 DIMMHCLK3 &
UsA K5 Ine SS555555585555555S
8.2k
2 SDRAM/EDO DIMINIIG G I HNE T INGHH Y
99993499
74ALS05

L [>B PCIRST 6,10,11
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CONNECTOR 1

SLAVE ADDRESS = 1010001b

vcc3 vcec3
8,9,11 MD[63:0]
[63:0] < N
o &
Js < -
————Mpo___ 2] 00OVVVOVY 0000000 (o5 MDI6
w1 31p3? 080060000 00000000pS S se —woir
MD; 533333353 53555555 57 MD1
o DQ2 DQ18 24 D,
MDA bQs DQ19 60 MDD
MDS DQ4 DQ20 66 MD:
MDG DQs DQ21166 MD:
MD? 0] 385 G 5S35 67 MD:
EDO PINS NAVES, | F THEY
MDg DQs ARE DI FFERENT FROM SDRAM DQ24 52— MD2d
YT 31 DQo APPEAR CN THE | NSI DE: DQ25 Mn28
MDI1 bQ10 DI FFERENT PI N NAVES DO DQ26 MD:
MD1 Bgﬂ NOT NECESSARI LY DENOTE ggg; MD:
MDI. B&15 DI FFERENT FUNCTI CRALI TY. B3%8 MD
Mbis—301 DR 5930 D
DQ15 DQ31
—  Mp2 86|
s —te] oo o EE——
Mpas___ss | D932 DQ49 7741 Mpso
MD! 89 D332 Doay Frazwps1
Dt 5 DQS1
N V3T
e DQs2 144 —MD
MD 93| D37 DQ53 150 Mpsa
MD39 o4 D938 DQS41M61 wpss
DQ39 DQ55
MD40 951 bQao DQs6 25 —MDSe
i % B P ——
Mbas 300 D43 ] s e —
MDA 1 DQ44 DQ60 [ 59 D
Mpag 103 | D45 DQ01 7160w
102 | pQ4s DQ62 22
6,11 MAA[10:0] D_\ MD4. DQa7 DQ63 MO
MAAQ 33 3%<
A0 NC [
N— v S— L NG H2X
3 118 A2 DU NC [ 75
A 35 A3 NC [ 6 X
AAS 119 A4 NC |5 2> X
AAG 36 AS buU  NC [2=X
MAA 120 | A 128
A Era v = N E— =1
MAA 121 A8 NC CKE1 B_CKE3 6,28
A9
MAA10 38 21 MECCO.
A10(AP) cBO pee__>MECC[7:0] 8,9,11
6,11 MAA13 MANS 123 111 Als ce1 22 MECCL
6,11 MAA12 132 Al2 DU cB2 53
6,9,11 CDQA[7:0] A13 DU CB3 [155 MECCA
CDOAD 28 CB4 106
CDOA 281 DQMBO  /CASO ces 432
DQMB1 /CAS1 CB6
£00 45 bQmB2  /CAS2 Ca7 37 ——MECC Ve
CDOA4 112 DQMB3 /CAS3
DQMB4 /CAS4 R53
CDoAs 113 1 bQmBs  /CASS T —
D 131 DQMB6 /CAS6 SA1 167 4.7
DQMB7 /CAS7 SA2
6,11 MAALL > MAML 1221 BA0 A1L spa B2 SMBDATA 5,9,11,13,28
BAl A12 scL SMBCLK 5,9,11,13,28
%2 ne IRASO 150 PO * gncsmz 6
X5 NS /RAS1  /S1 D= RCSA#3 6
69,11 B_PCIRST D—m NC /OEO0 /RAS2  /S2 &EF
28 NC /OE2 I/RAS3 /S3 P35 7
6 WE#HL [ >—98————— 25 NC /WE2 /WEO PIIT
Ko NC DU /CASP1TE SCASH1 6
% 61 NC DU /RAS [P SRAS#1 6
a0 | NS 2
81 NC DU CKO 125 DIMMHCLK4 5
><109 NC DU CK1 9 DIMMHCLKS 5
% NC U CK2 IDIMMHCLK6 5
108 NNNNNNVNOOOAONNNNY 163
Kias| NC DADDAPONND DN DD PYPY  CK3 DIMMHCLK? 5
X224 N >5555555555555555>
SDRAM/EDO DI a
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DI MM CONNECTOR 2

vcc3 vcc3
8,9,10 MDI[63:0] < \
36 K 3
000VVVVVY 0OVVVVVY (55 MDI6
000000000 00000000pSIS 6w
533333353 53555555 57 MDD
DQ18
DQ1o (28— MDI9
5930 [60 MD2(
DO21 65 MD2:
D22 66 MD2:
NOTE: D23 67 MD:
EDO PI NS NAVES, | F THEY
ARE DI FFERENT FROM SDRAM DQ24 (82— MD24
APPEAR ON THE | NS DE DQ25 D28
DI FFERENT PI N NAVES DO DQ26 MD:
NOT NECESSARI LY DENOTE 0% MD;
DI FFERENT FUNCTI ONALI TY. DO29 MD:
DO30 MD:
DQ31
9 MD48
Bots a0 MD4S
DQs50 341 a0
DQs51 442 MDEL
DQ52 H4g M
gggi 150 MDS4
DO55 51 MD55
DQS6 53 MDS5S6
[158a mpsz
S — o —
DQS58 [ 56 D59
DQS59 3 58
[ e w——
DQe1 7160 DS
DQ62
6,10 MAA[10:0] D63 (161 MD63
NC %(
NC 1%(
pu NG 48K
NC —e2%
NC 284K
DU NC [P5X
by ckeo 128 B_CKEO 6,28
NC CKEL B_CKE1l 6,28
cBo 22 —MEC0 > MECCI70) 8,910
22— wFrca
6,10 MAA13 CB1 52
610 MAAT2 Ce2 [22——MECCZ
[ss — meccs
6,9,10 CDQA[7:0] CB3 05 MECCa
cB4
ICASO Ces B
ICAS1 B e
roast S8 M37wmecc vees
ICAS3
ICAS4 165
ronse oA 66 1 252 SLAVE ADDRESS = 1010010b
167
ICAST SAz 2.7
6,10 MAALL > Al1 spA B — SMBDATA 5,9,10,13,28
Al12 scL —T SMBCLK 5,9,10,13,28
IRASO /50 P3O~ T RCSA#O 6
/RAS1 /S1 P 5 RCSA#1 6
6,9,10 B_PCIRST > T /OEO /IRAS2 /S22 DEIJ
/OE2 IRAS3 /S3 P35
6 WE#O > WE2 IWEQ PEL-
DU /CAS P 15 SCAS#0 6
DU /RAS SRAS#0 6
DU CKO 225 DIMMHCLK8 5
DU CK1 79 DIMMHCLK9 5
U CK2 DIMMHCLK10 5
BB888888888888888%u o DIMMHCLK11 5
>3333333533355555555
SDRAM/EDO DIM QG A AE RS S INEHH Y
39499349
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B10

AD18

vces

716,17 AD[31:0] O—/

CIBE#0

R56

1K CIBE#3

716,17 C/BE#[3:0]

C/BE#O
C/BE#1
C/BE#2
C/BE#3

IDE
SIGNALS

PCI BUS
INTERFACE

CLKRUN# €10 | o errung
7,16,17,28 DEVSEL# £3]oEvsELy
7.16,17,28 = ADIE Ax]TRam
7,16,17,28 IRDY# BS | \RDY#
716,17 PAR B6 1 oAR
69,15,16,17 PCIRST# sar]PcirsT#
7,28 PHLD# PHOLD#
7,28 PHLDA# Ai PHOLDA# ISA/EIO _|
7161728 SERR# SERR#
7.16,17,28 STOP# o e SIGNALS
7161728 TRDY# TRDY#
28
28
28
28
19

19 PDDACK#
19 SDDACK#
19 PDREQ
19 SDREQ

19 PDIOR#

19 PDIOW#
19 PIORDY

19 SDIOR#

19 SDIOW#

19 SIORDY

Q0@ Q0@ mmpm

=y

19 PDA[2:0]

19 PDD[15:0]

IDE
SIGNALS

Sooo |ELS SDDO
EECs] IS SDDL
D14 SDD2
SDD2
Ci1a SDD3
sDD3 51 3
DD4
SpDarey SDD5
SDD5
AL SDD6
SDD6
s c1 SDD7
DD7
SoDs oL DDB
B! SDD9
SDD9
DL SDD10
SDD10
Sooio Bl SDD1L
E1a SDD12
Spbb12
ALS SDD13
SDD13
ci15 SDD14
SbD1417h7s SDD15
sppis [FR18—SDDIS
cis SDD[15:0] 19
scsan e SCs3# 19
pcs3x |18 PCS3# 19
sCs1# SCS1# 19
pcsix [HHL PCS1# 19
sno it SAL
AL
SALWag SA2
sA2
vy Eam SA3
T10 SA
saa oS
R BT S—v —
U9 SAG
SA6
e SAT
A7
VA ) SAS
v i SA9
WE) SA10
SA10
s U7 SALL
AT SALZ
SA12
Y7 SA13
SAL3 e SAL4
sA1a |78
SALS e SALG
SA16
S W5 SAL7
AL7
e fua SA18
va SA19
SA19
e > SA[19:0] 14,18,21,29
V3 SDo
209 Jrwaso1
D1
U2 SD2
sp2 |5
spajt2-sb3 |
W2 SD4
spa
= | Y2 sSps
D5
e lrisoe
sp7YLsSbr |
W165D8
SD8 716
spo jL16sDo |
Y175D10
sD10
V17SDiL
SD11 V18 spiz
sSbi2
D15 |Priosnus
SD15 | wiosp1s =~
k> SD[16:0] 14,18,29
LA17 %
LA18 | T14 LA18
WI4LALQ
LALS I Uis A
LA20 [oA3LA20
i Pae—
LA23 | T121A23
viz LA[23:17] 18,29
MEmCs16# K2 MEMCS16# 18,29
MEMR# MEMR# 18,2129
MEMW## |-2LS MEMW# 18,2129
wa 5
—
i s sveuws 10
sysCLk Hi7s SYSCLK 18
U BALE 18
IOCHK# IOCHK# 18,29
T 18,20
1ocsi6# -5 10CS16# 18,29
zeErROWsH# |- ZEROWS# 18,29
SBHE# [ SBHE# 18
RSTDRV 02 RSTDRV 14,26
10R# =2 IOR# 14,18,29
ows 4 IOW# 14,18,29
IOCHRDY IOCHRDY 14,18,29
AEN |4 AEN 14,18
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veces veces 3v_sTBY
Q vees
NOTE :
JP20 CONFIG
9 1- 2 SAVE STATE ON
UeB i PO/ER DO
14,18 DACK#[3:0]
DACK#Q UL 00000 fooeooooc  wom F1 USBP1+ 20 2- 3 PIT X4 POVERS ON
ACKi1 — Wo | DACKO" 00000 000U00CG0 224 usePLt Iz Uespl 2 SYS. AT PO/ER-UP
Y10 | DACKL# 55555 000000000 @222 USBPL-I'Go
A vo| DACK2# S88888888  $do usBPO+ 22 USBPO+ 20
4 18 DACK#(7:5] 72 DACKa# 000 USB usepo- |5F USBPO- 20
ACKie V16| DACKS# >>> ocoy5 OC#0 20
o] DACKE# oc1
DACKT#
14,18,29 DRQO W15 1 hREQO | _DMA ExTsMi#2—— < TEXTSMI# 6,28
141829 DRQL U8 oreQ1 SIGNALS it
14,1829 DRQ2 Us | DREQ2 GPO15/SUSB# [ 77; U
Méggg SSQE Yie | PREQ3 GPO16/SUSC#
18129 DRgG or 33583 GPO17/CPU_STP# [-R1 ch
1829 DRO7 DREQ? GPO18/PCI_STP#RZ, 0.01 uE
vl = GPO19/2Z [9X
28 REQ#AE REQA#/GPI2 GPO20/SUS_STAT1# 785 = P4
L] 28 REQ#B REQB#/GPI3 GPO21/SUS_STAT2# |28 3
28 REQHC B3 1 REQCH/GPIA POWER _ GPIB/THERM# 1L THERM# 28 L3 o
N1 MGMT. GPI9/BATLOW# [T BATLOW# 28 , 0—2—{>8 susc# 26
% p3]enTarcrog RSMRsT# 21 RSMRST# 26 —2Lo
¥ 54 GNTBH#IGPO10 PWRBT# | PWRBT# 26
%P4 GNTCHIGPO11 crionio 228 LID 28
V1o SMBDATA |-L23 SMBDATA 5,9,10,11,28 vees
14,18 TC T SMBCLK SMBCLK 5,9,10,11,28 .
211 APicacksicPoL DMA/IRQ GPILL/SMBALERT# |-HEL AGP_PME# 15,28 R LSO
1o ArPiccs#icPoi3s SIGNALS GPIL2/RI#A RI#A 23,28 POWER L OSe CONDITION
28 APICREQ#[ > 1B \pICREQ#GPIS
D1
20 — vee
X828 IrRQuiGPO14
14,29 IRQ1L 2] IRQ1
14,1829 IRQ3 wo IRQ3
3 14,1829 IRQ4 Us ] IRQ4 RS7
14,1829 IRQ5 IRQ5
14,1829 IRQ6 x IRQ6 MMBD354LT: 1K
1239 iRors 2080 s
14,1820 IRQ9 O] IRQe IRQ VREF [F1€ > 6
14,1829 IRQ10 Wis]RQ10 =i
14,1829 IRQ11 i3] RQ11 SIGNALS ,C10 c11
2 ek e o
IRQ15 IRQ15 G?:ﬁl; 2 Gpia <_JGPI1 16,28
28 GPI7 2] serirorcPI7 Gpi1g |3 GRUL = =
1516,17 PIRQ#A PIRQA# GPI15
N 151617 PIRQ#B Be1PirdE# GPi16 [He3-GBUG
1617,28 PIRQHC > PiRQCH Gpi7 FRa—2enT svsB 5vSB 5vsB
16,17.28 PIRQ#D PIRQD# GPi1s [
GPO/GPI/GPIO/SCAN Gpito [-H2-GPUS
3,28 SLP# SLP# GPpizo [-H3-GRIZ0 U20A
CPURST GPI21
3,28 PX4_FERR# FERR# GPI[21:13] 28
3,28 IGNNE# IGNNE# 12 Riss
3,628 HINIT# INIT
328 LINTO INTR CPU 10K
14,28 A20GATE A20GATE INTERFACE 74HC10
3,28 LINTL NMI
3,28 PX4_SMi# SMi#
3,28 STPCLK# STPCLK#
3v_sTBY 1428 KBRST# RCIN# aroo |2 >FAN_ON 26
2 3.28 A20M# A20M# GPO8 |+
26 PWROK PWROK GPO27 22X
26 SPKR K1 sPxr Gprozs 2K 4
28 TEST# R TEST# GPO29 3% 2N7042
o2 28 PXa_CFG1 2t conFiey SYSTEM/TEST GPO30 [--X
CONFIG2 -
RS8 14 xoE# M2 xoe#cPo23 —BICRAL
8.2K 14 XDIR# M2 | XDIR#/GPO22 16
21 BIOSCS# {2 Bloscs# 14 3
MMBD354LT: ¥ k2| RICALE/GPO25 X-BUS NiC ST
XK RTCCSHIGPO24 N RE 1
RTC_BAT 14,29 X—=] KBCCS#/GPO26 N/C FEX 26 PS_POK
NIC
H PX4_VBAT RT3 N NG |2 2
RTCX2 nic RS o
RTCX1 GND: D10,E7,£13,19,J10,11,J12, K9 K10,K11 K12 K
19,110,L11,L12,M9 M10,M11,M12 2
SUSCLK N4
5 48Mhz 48Mhz VSSUSB: J5 mccs# =X
5 0SCo osc
5 Prapcik PCICLK PROG CHIP SEL. — [C7SCs0o# Iit—pagei——o ™¢ R189
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8.2 01uF
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13,29 RTC_BAT[ > R RTCBAT 121 1| ypaT 14cLK01 22X
% XTALL 14CLKO2 %( 1P076 N
sco XS5 XTAL2 14CLKO3 [5—— 82— TP1
14CLOCKI .
12,18,29 IOR# 889 ioRit VOC PINS : 16CLK [oe——BU 1o TP2
12,18,29 low# >0 1owi 21, 60, 101 24CLK [2—— = —————0 TP3
12,18 AEN AEN . . .
12,26 RSTDRV gg RSTDRV 125, 139 INDEX# P34 INDEX# 23
12,1829 I0CHRDY IOCHRDY DIR# 075 DIR# 23
12,18,29 SD[15:0] 0. STEP# > STEP# 23
2 sDo WDATA# [ WDATA# 23
. sb1 WGATE# - WGATE# 23
< sD2 TRKO# - TRKO# 23
v SD3 WPT# WPT# 23
3 SD4 RDATA# RDATA# 23
2 SD5 SIDE1# SIDE1# 23
SD6 DSKCHG# DSKCHG# 23
D7 sD7 MTRO# D MOTEA# 23
MTR1# D, MOTEB# 23
13,18 TC DRVSELO# P; DRVSA# 23
13,18,29 DRQ[7:0] DRVSEL1# DRVSB# 23
DRVDENO REDWCH# 23
DRVDEN1 DRATEO, 23
MEDIDO £ AR WODE 1o TPa
MEDID1
13,18 DACK#[3:0]
PDR[7:0] 22
ppo (138 —P0RO
PD1 53—
PD2 [
13,1829 IRQ[7:0] FDC37C932FR  pp3 251 vee
PD4.
Q3 33 P
IRQ3 PD5 £ INSTALL FOR 370 COWFI G
, |, uea 04 851 R4 160 PIN QFP  pos32—= RENOVE FCR 3F0 COVFI G
1329 IRQ#8 < S8 o3 IRQS PD7
\‘ 74AS07 i o5 IRQ6 40
o2 IRQ7 sLing P92 SLIN#R 22
B_IRQ#8 81 IRQs# iNT# P41 INIT#R 22
13,1829 IRQ9 g o) 55 IRQ9 AFD# D977 AFD#R 22
13,18,29 IRQ10 O11 57 ] 'RQ10 STB# Py STB#R 22
13,1829 IRQ11 012 56 ] 'RQ11 BUSY =55 BUSY 22
13,1829 IRQ12 o) 22 IRQ12 Ack# P22 ACK# 22 [
13,18,19,29 IRQ14 o 25 IRQ14 PE 125 PE 22
1318,19,29 IRQ15 IRQ15 sLcT SLCT 22
12,18,21,29 SA[19:0] [ > ERR# pi42 ERR# 22 INSTALL FOR 3F0 COVFI G
SA0 41 sao REMOVE FOR 370 CONFIG.
22 sA1 RXD1 RX0 23 =
A, SA2 TXDL X0 23
SA3 RTS1# RTSO# 23
sAa CcTS1# CTSo# 23
SA5 DTR1# DTRO# 23
SA6 DSR1# DSRO# 23
9] SA7 DCD1# RLSDO# 23
vee 50 ] SA8 RIL# RIO# 23
10 1| SA®
> 2 sA1o RXD2 RX1 23
T 2 sA11 TXD2 TX1 23 vee
55E “- saizics RTS2# RTS1# 23
R64 530 2£| SA13/HDCS2# cTs2# CTS1# 23
8.2K e 2o SAL4/HDCS3# DTR2# DTR1# 23 cis
SA15/IDE2_IRQ DSR2# DSR1# 23 470pF P2
DCD2# RLSD1# 23
Si0_pu2 281 IDE1_IRQ RI2# RIl# 23 de
TP5 Tros1 40| IDE1_OE# KEY : 5
TP6 HDCS0# 4
V§© TP7 Iggg g HDCS1# GP10/IRQIN s lgggﬁ i P8 d3
RP1 P9 Thoe 79 I0rROP# GP1I/IRQIN £ e TP10 2
1 s TP11 9 IOWOP# GP12/IRRX 3o o 1
GP13/IRTX
= z P12 o ——TR0B 3% pE A0 GP14/RS 420 108 1o TP13 INFRARED HDR
4 5 TP4 o TPOBS 327 IDEAL CPLSWS 703 TPOST 1o TIPS c17
TP16 o—— 1% 324 pe"A2 GP16/JOYRS P17
4.7K o R T S ——R L
24 KBCLK# 91 KCLK GP20/IDE2_OE =1 R GEoL KBRST# 13,28
24 KBDAT# o4 KDAT GP21/EEDIN [~ ¢ To00t 1
24 MSCLK# 93 | MSCLK GP22/EDOUT [0, TR070 1 TP19
24 MSDAT# MSDAT GP23/EECLK [, TP060 T TP20
o G 2 TP21
T RDO GP25/8042_P21 A20GATE 13,28
A RD1
RD2 . =
i Sgi GND PINS : vee
s RD4 1, 8, 40, 71, R65 T
i RD6 95, 123, 130
RD7 8.2K
21 XD[7:0]
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7 SBA[7:0] < <
R66 7 ST[2:0] [ > < \
8.2K vees . vees
vees
vees vee )
<3 o +12v R67
47K
‘—51 OVReNT#  O—— —O 12v AL
R68 B2 sv O— }———=0 RESERVED 42X
47K B3 | ., o i b—o b a3
B4 A4
X-B4 usB+ o—{ [——O uss- FAEX
) o——1 @O GND [FAS L
13,16,17 PIRQ#B < B6 | \nTB# o— [t O INTA# A >PIRQ#A 13,16,17
5 AGPHCLK[ > B7 | cik o——1 @O RsT# AL <__JPCIRST# 6,9,12,16,17
7,28 GREQHK B8 | pEq# o— [ O GNTH# A8 < |GGNT# 7,28
B9 | vecas o——-1 O vees.s A2
sT0 B10 | o1o o—l b o) sT1-AL0 ST1
SI2 Blll stz Oo——-d1 (O RESERVED ALK
7,28 RBFA B12 | pprs o— [ O pIPE# A12 >PIPE# 7,28
B13 1 snp oO——-—1(4 O Gnp FALS
3814 | RESERVED O—] [——O reservep AL
SBAQ B15 | spn0 o 1 b—o spa1 |-ALS SBAL
B16 | vccas o—{ p O vcea.a [FALS
SBA2 B17 | span o i b—o SBas [-ALZ SBA3
7,28 sBsTB<__} Bl8 | sp sTB Oo— }———=0 ReseRvED 18
B19 | snp oO— —O GND AL
SBA4 B20 | pag o—l b o Spas |-A20 SBAS
SBA6 B21 | ppg o i b—o spa7 |-A21 SBA7
GAD31 B26 | \pa1 o— h o AD30 |26 GAD30
GAD29 827 | )10y o i b—o AD28 [-227 GAD28
B28 | yecas o— [ O vcea.a A28
GAD27. 829 | \roy o i b—o AD26 429 GAD26
GAD25 B30 | \1og o—l b o AD24 |-A30 GAD24
4831 oo o i b—o D A3
7,28 ADSTB-1 B32 | Ap_sTB1 O—{] [——O RESERVED [FA3%
GaD; B33 Ap2s o——-1 O GerpE3y FA3R GOREA]
B34 |\ 4aq3.3 o— [ O Vddg3.3 FA34
GAD21 B35 | 1oy o——1 0—O AD22 |-A35 GAD22
GADI19 B36 | 11 o— h o AD20 |-A38 GAD20
B371 anp oO——— —O GND [FAST
GADL. 838 | Aniy o— b o AD18 |-A38 GADI8
GCIBE#2 839 | Loroy o i b—o AD16 |A39 GAD16
B40 1 \/4dq3 3 o—{ p O Vddq3.3 FA40
7,28 GIRDY#_> B4l \rpv# o——1 [—O A4l GFRAME# 7,28
X842 RESERVED O—1] [F—O ReserveD [A43
B43 1 gnp oO——-d1(4 O GND A4S
X844 | RESERVED O—] [F——O reservep A4
B45 | vecaa o——-1 O veea.s A4S
7,28 GDEVSELK > B46 | bevsEL# o—{ [ O TRDY# [FA46 GTRDY# 7,28
B47 | vddq3 3 o——1 [—O sTOP# [FA4L GSTOP# 7,28
7,28 B48 | peppy o—{ [ O PME#H A48 >AGP_PME# 13,28
B49 | b o0——-d1 O GND 242
7,28 GSERR# B50 | serr# o—] p O PAR [FAS0 GPAR 7,28
GCIBE#L BS1| Copy o—1 o AD1s |-A51 GADIS
B52 | \ddq3 3 o—{ [ O Vddq3.3 452
GAD14 853 | An1a o 1 b—o AD13 |-A53 GADI13
GADI12 854 | 01 o—l b o AD11 |-A54 GAD11
BS5 1 anp O——— —O GND 4SS
GADI0 BS6 | Ap10 o— h o ADo |-A56 GADY
GADS 857 | \pg o i b—o C/BEOH AT GCIBE#0
BS8 | Vddas.3 Oo— [ O Vddgs.3 FA58
7,28 ADSTB-0 BS9 | \p stBO O——-={] [—O RESERVED 259
GAD? B60 | ,p; o—l b o ADG |-A80 GADG
BEl] anp o——d1 O GND [FAGL
GADS 862 | ,ps o— h o ADa |-262 GAD4
GAD: 863 | \pg o 1 b—o AD2 |-A63 GAD;
B64 | \/4yq3.3 oO—{ [ O Vddg3.3 FA64
GADL B65 | ,py o——1 0—O ADO 285 GADO
XBE6 RESERVED O—] [F—O reservep 488
AGP_CONN_1.3
7 GAD[31:0__>
/

7 GC/BE#[3:0__> L
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vees vees vee vee
Q vces Q vees
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-12v | vee -12v | vee
Q vee | +12v Q vee | +12v R69 R70
<7 (7 <7 (7
5.6K 5.6K
a8 20
Bl 12v {—>pTRSTH 17 — Bl 12v TRST- BIRSIE
17 pTek <} B3 TCK B2 TcK +12v P
B4 ] GND BF‘TMS 17 B4 ] GND T™MS IOl
Xga TDO PTDI 17 R71 %B2 TD0 TOI
B2 5 B2 +5v +5v h2—4
B6 B6 PIRQiE
ta7 eV F=piRara 131547 ok —Bimg v Y NTA- PRQID
13,1517 PIRQHB Bl INTB- PIRQHC 131728 2lRqn B INTB- INTC- R72
13.17.28 PIRQID PRSNTZIL B9 | INTD- PRSNT#21 B9 | INTD- S
v: PRSNT1- v: PRSNT1- 5.6
v = v
PRSNT#1: PReNT2- PRSNT. PRANT2- ~
GND D
GND V: v
RSV RSV RSV 212
GND <JPCIRST# 6,9,12,1517 GND RESET- BCIRST:
5 PCONNCLK1 [> CLK 5 PCONNCLK2 [ > CLK r5v A1
GND <__JGNT#O 7,28 GND GNT- <__JGNT#1 7,28
7,28 REQHOL "} REQ- oL p 7,28 REQ#1 <__} REQ- GND BCLpuE
5V o 20 5V RSV f
a1 20 D30 a1 20 DI
v 221 AD31) v 221 AD@31) AD(30)
221 AD(29) 3.3V A2 o2a AD(29) +3.3V 28
o P es5| SN ADCS) 552 n26 o ND oz6
o 221 AD@7) AD(26) 55 D
25205 o 425 11 024 Sv AR 2 o
BE: 28 CIBE-(3) DS 28 BAD: BE: 281 CIBE-3) IDSEL 225 BAD;
oz [ {Te2m | ADEGS) 233V A28 11 an o {128 ] ADES) 3.3 o
D21 829 | SND AD@2) FA2g 020 D21 829 | SND 020
o) 520 AD(21) AD(20) 258 o 520 AD(21)
T Ba1] AD(9) GN pia T Ba1] AD(9) e
D1 837 | *3.3V AD(8) D16 D1 837 | *3.3V D16
= Baa ADAT) AD(16) = Baa ADAT)
[T 534 S/BE- +3 121708 Baa ] C/BE-(2) +3 ERANE:
Bae GND FRAME- > 11217, \RDY: Baa] GND FRAME-
7,1217,28 IRDY# > B35 IRDY- GN B35 IRDY- GN rove
e TRDY- >TRDY# 7,12,17,:28 DEvSELs 235 433y TRDY-
7,12,17,28 DEVSEL# > Bag | DEVSEL- GNI Bag | DEVSEL- GNI TOPH
128 PLOGKE 838 eno STOP- >STOP# 7,1217.28 pLocks 238 Gno sToP-
117, ; LOCK- +3.3 DONE P1L oc LOCK- +3.3 DONE
7.17.28 PERR# PERR- SDONE RO BT PERR- SDONE RO B3
+3.3V SBO- S S +3.3V SBO-
712,17.28 SERR# > SERR- GND SERR- GND PAR.
— ¥ 3v PAR or >PAR 712,17 EsL ¥ 3v PAR T
CIBE-(1) AD(15) CIBE-(1) AD(15)
o AD(14) +3.3V i o AD(14) +3.3V i
A ND AD(13) T . W ND AD(13) D11
T AD(12) AD(11) oz AD(12) AD(11)
AD(10) Da AD(10) oo
ND AD(09) ND AD(09)
KEY KEY
D 852 52 EA0 D 852 52 EM0
D Bea AD(B) C/BE-(0) 425 o Bea AD(8) CIBE-(0) [
Bea AD(7) +33v RS Bea] AD(7) +3.3V o6
D [ 855 | 133V AD(0) [a5S5 D4 D [T 855 | 133V NS D4
o Bee AD(5) AD(04) A2E o Bee AD(5) AD(04)
Beo AD(3) [asy T D 5o AD(3) D:
- ND AD(02) [ - ND AD(02) [
D1 858 58 DO D1 858 DO
550 A AD(00) A28 5507 A AD(00)
$—oo2 +5v (429 $—oo2 +5V [
PUI_REQBA: 860 ] 6. REGo, [AB0 T Pt Ackass PU2_REQBA: B60 ] 6. REGOA. _ACKGAE
T e 5V e T e oV
e +5v [A02— B2 4sv +5V
PCI_CONN PCI_CONN
71217 C/BE#[3:0] - - - /
71217 AD[31:0] - - - /
i
vee PRSNT#11
RP2 1 vee
SDONE P 1 Lo ]e 01uF Q
o7 M— 7
a0 p ERAES c21 R73 R74
BO_P: 4 5 PRSNT#: H PUI_ACKG4H D26 R_AD26
01uF R75 27K 100
5.6K PUI_REQBA:
c22 R76
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01uF 100
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R78 c23 PU2_REQBA:
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vees vees
vees vces
agv | vee agv | vee
o +12v. Q +12v.
vee vee
A
T
— B1 PIRSTE
16 ProK  [> s 16 e B2 7 Ty
B3 T
JPTMS 10 22 GND ™S £
PTDI 16 Xgs] TPO DI
t+—E51 .5 +5v FA2—y
B6 PIRQID
PIRQHC 13,1628 i 57 ] *5Y INTA- PIRQHA
13,1628 PIRQHD PIRQ#A 13,1516 a0, B2 |nTe- INTC-
13,1516 PIRQ#B PRSNT#AL PRSNT#41 Bo | IO
PRSNTHZ PRSNTAA X511 RSY ¢
D
e RSV RSV ayeX =
<JPCIRST# 6,9,12,15,16 GND RESET- BCIRST:
5 PCONNCLKS > 5 'PCONNCLKA > CLK v [AL6 4
<JenT#z 7.28 GND GNT- <JenT#z 7.28
7,28 REQH2 < 7,28 REQH3< REQ- GND
PCL P 5V RSV [ —>pci_Pm# 16
D31 D a1 200 2570, DGO Da0
029 1 s 029 21 AD(29) w33V hel 1y
D: D26 D: T 823 GND ADC8) [A55 026
2 2 23 AD27) AD(26) 252
D24 25| AD25) Ao [azs 11 024
BE. B_ADI0 BE. 28 CIBE-(3) IDSEL [FR25 B_ADAL
22 o 22 21 AD(23) +33v ASlg
i W D20 i W T 820 | SN ADC2) [(A20 020
AD(21) AD(20) 22
D19 D1o B30 | ADCD 0 R
o e o Sy A e
AD(17) AD(16)
BE: — BE: B33 CrBE-(2) +3 ERAE:
7,1216,28 IRDY# [_> L 7.12.16.28 |RDY T B35 | GND FRAME-
12,16, IRDY- Gf
—>rovH 7121628 T ese] oY oo v
7,12,16,28 DEVSEL# > DEVSEL# B37 | SEVSEL- GNI
1216 WNET) TOPS
>>STOP# 7,12,16,28 pLocks 838 1 GND STOP-
7,1628 PLOCK# Lock- +3.3)
7,16,28 PERR# gONPEJ’ PERR: PERR- SDONE gONPE;P‘
¥ +3.3V - -
7121628 SERR# [ > ERR .
>PAR 712,16 3550 BAR AR
pei 233y PAR o 12, - 21 53y PAR ot
CIBE-(1) AD(15) CIBE-(1) AD(15)
o AD(14) +3.3V o1 o AD(14) +3.3V o1 e
on o AD(13) o 02 AD(13) o
o (12) AD(11) 12 AD(12) AD(11)
AD(10) pa AD(10) Do
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0 8521 Ap(8) CIBE-(0) 425 BEL0 o 8221 AD(®) CIBE-(0) 425 BEL
= 8531 AD(7) +3.3v FA52 1 = B2 AD(7) +3.3v A2
B3 vsav AD(06) 22 00 B84 55y AD(06) [“a2e 06
D B55 (06) [Ass D4 D B55 (06) [Ass D4
o 8551 AD(5) AD(04) 52 o 8551 AD(5) AD(04) 52
8561 ADG) W D: 232 AD®G) GND A28 o
52l GND AD(02) 5 B2l GND AD(02) 5
D1 858 [As: D0 D1 B58 [ass 00
8581 Ab(1) AD(00) A28 8581 Ab(1) AD(00) A28
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— ACK64- REQ64- - — ACK64- REQ64- -
B8l 5y oy A0l 251 Y5y oy A0l c
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i vee
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| SA SLOTS

vcc
R86
1K
vcc
R87
1K
vee
o
vee
Ji2 Ji3
Bl B1 Chic
GND IOCHK# IOCHK# 12,29 GND IOCHK#
gy 26 BRSTDRV > B2 BRSTDRV sp7 SD7 12,1429 BRSTDRY B2 BRSTDRV sp7 Dz
+—Ba VCC SD6 SD6 12,14,29 5V |ra T84 VCC SD6 P
T 131429 1IRQ9 [ > IRQO Sps SD5 121429 IRQO Sps
-12v BS BS D4
B -5V Spa SD4 12,1429 12v SROZ £ -5V sba D3
12V 13,1429 DRQ2 [> B8 brEG2 sba SD3 121429 B8 brEG2 spa D3
Bl -12v sp2 SD2 121429 1oy Bl 12v sp2 2.
12,20 ZEROWSH [_> 2 ZEROwWs# Sb1 SD1 12,1429 5 ZEROWS: 2 ZERows# Sb1 ot
+12V DO SDO 12,14, +12Vv SDo
}B10 | 5p JOCHRDY IOCHRDY 12,14,29 +—B10 1 5o IOCHRDY 1OCHRDY
12 AE| AEN 12,14 LI AE] T
12 SMEMR# SA19 SA19 12,20 MEME SMEMR# SA19 12
124,29 IOW# ow# AL8 SA18 12,29 Lo low# sA18 L
12,14,29 IOR# IOR# SAL7 SA17 122129 OB IOR# SAL7 L
1314 DACK#3 DACK3# SAl6 SAL6 12,2129 Dacks DACK3# SA16 Al
131429 DRO3 DREQ3# SA15 SALS 12142129 e DREQ3# SA15 AL
. DACK1# SAla Ald 121421 DACK1# SAla
13,14,29 DRQ1 DREQ1 SA13 SA13 12142129 DRoL DREQ1 SA13 L
12,2 A12 SA12 12142129 SA12 L
12 SYSCLK 291 syscik sA11 222 SALL 12142129 XACLK 291 syscik sa11 A20—SALL
13,1429 IRQ7 522 IRQ7 SA10 RS2 SA10 12.14.21.29 IR 522 IRQ7 Sal0 FA21—SAL0
131429 IRQ6 222 IRQ6 SAg FR2Z SA9 12,14,2129 1RQ6 222 IRQ6 SA9 FoaZ2—SA%—
1314129 IRQ5 8231 IRQs SA8 o2 SA8 12,14.21,29 I 222 1RG5 SAB A5 2
13,14,29 IRQ4 B24 | \rQa N~ SA7 12,14,21,29 1304 B24 | \rQa SA7 (824 SAL
B25 25 IR B25 25 SA6
131429 IRQ3 25 IRQ3 sas 422 SA6 12.1421.29 25 IRQ3 Sas 425
1314 DACK#2 B26 | packan SAS [ SAS 12,14,21,29 DACK#2 B26 | backa# SAS 14 S
13,14 TC B2 Tc Sz HR2T SA4 12142129 I B2 Tc Y
: B2 A2 1421, BALE B2 [A28 saa
12 BALE D20 BALE sa3 o2 SA3 12142129 D20 BALE sA3 [A20—SA
s osci > 5301 Y52 AT ek SAr 15145120 NSt osc1 al0 ] 932 SA3 a0 sa—
AL 14,21, AL
+—B31 . SNp Sao [FASL SAO 12,14,21,29 TBD —E311 GrD Sa0 [ASL—SA0
12,29 MEMCS16# MEMCS16# SBHE# < SBHE# 12 JaenCSL MEMCS16# SBHE# [~ SBLER
12,29 10CS16# 10CS16# LA23 S LA23 12,29 jocslo 10CS16# LA23 S bz
131429 IRQ10 DS 1 Irg10 Laz2 S LA22 1229 18010 DS 1 Irg10 Lazz S LAZZ
131429 IRQ1L IRQLL LAzl S LA21 12729 IRQIL LAzl S
13,14,29 IRQ12 IRO12 LA20 LA20 12,29 L IRO12 LA20 LA20
13,1419,29 IRQ15 IRQ15 LA19 S LA19 12729 NOTE :  DEFAULT NO STUFF. IBQis IRQ15 LA19 S La19
13,14,19,29 IRQ14 IRO14 LA18 S LA18 1229 LEOQLL IRQ14 LA1s S LAl
13,14 DACK#0 D8 packo# LA17 S LA17 12, TH' S CAP USED DACK B8 packox LAL7 [ LA
13,14,29 DRQO DREQO MEMR# - MEMR# 12,21,29 TO FILTER NOI SE o8¢ DREQO MEMR# [ YV
13, Zs?ADCD;Q#.‘s: DAy MEMWATS SD8 12,29 2129 ON TC SI GNAL Dag oRegs  'Sbs S o
2 DRE SD8 [~ 8 . DREQS5 SD8 [~
13 DACK#6 DACK6# SDo & SD9 12,29 Deckio 2 spo [ 0o
1320 DRQS 212 brREQS sp10 S Sp10°1229 e spi1o < o0
DACK7# Sp11 S D11 12 sp11 S
13,20 DRQ7 DREQ7 SD12 & SD12 12,29 DRQ: SD12 & D12
vcec D13 c SD13 12,29 RMASTER# D13 C D14
29 RMASTER# MASTER# SD14 SD14 12,29 SD14
8| GND D15 < SD15 1229 D15 < =
CON_ISAl16C CON_ISAl16C
o8 ISA O I1SA 1
a7pF
c29
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1

| DE CONNECTORS

12 SDD[15:0)
[15:0K > < \
12 PDD[15:08__>
14 a1s
—_ R8O —
BRSTOR!
26 BRSTORVIC > R_BRSTDRV#L 1 2 BRSTDRV 2 R 1 2
D71 3 [glela Do Dp7# 3 [glela DDa:
s [olele | opws ‘ Bes aes, Do s [olele | ona ‘ Re7
= ‘ PDD8 DD ‘ =1 ‘ DDE.
DDs#1 7 lglels DDI10#1 PDDY DDG 7 lglels DD10; DO
=1 1 PDDIO, DD = 1 DD10,
DDA 9 10 DDI11#1 PODIL DD Dpa ° 10 DD1I; D011
bl PODI; D03 |l el D01
Dot 11 felelaz | oo ] PoDI oo ey 11 [olelaz | oo I Do
== ‘ PDD14, SDDI. ‘ = ‘ DD14,
vee 13 [g 14 DDI13#1 ‘ 8 PDDI: sppo 8 | ‘ D24 13 14 DD ‘ DD
[l el vET [l el
33 15 [g @l 16 DD14#1 33 33 D1 15 16 DD14; 33
R0 = =
1 17 [gTelas DD1s#L RO DO, 17 18 Dp1:
il K [l el
19 20 5 19 20
RY: b RO3 i o
12 POREQ <} R_PDDREQi 21 22 12 sDREQ <} R_SDDREOQ# 21 22
33 Roa — 33 Ros —
12 PDIOWH [ > — R_PDIOW: 23 24 12 splows > — R_Spiow 23 24
12 PDIOR# [> B_PDIORS 25 28 12 spiors [ R_SDIORY 25 26
a3 —— R98 a3 —— R99
12 PIORDY <3 27 28 ELPDI 12 siorRDY <} 27 28 EL_PD:
(RS 29 30 470 = (BP9 29 30 470
1 8 1 8 RsDACK
12 PDDACK# = 12 SDDACK#H [l el
,14,1829 IRQ14 2 z RIRQ14 31 g @32 13,14,1829 IRQ1S E 2 z RIRQL 31 g @32
PDAL 3 6 _PDAL |l el R100 DAl 3 6 R SDAL |l el R101
T — S rbbar 1| aa [gfelas Y- Ca—TT a2 [gTglaa o
33 35 [g @l a6 R_PD 3 ES) as [glela6 R 33
R102 —— R103 PCs3# 12 R104 —— R105
12 pCs14 > R PCS1# a7 a8 R PCS3Y A 15 Scsiz [> R_SCSL az 38 R SC A | < 1scsar 12
ES) T ES) T
26 IDEACTP# <} 29 40 26 IDEACTS# <} 29 40
l 12 SDA[2:0] >
PRI NERY
SECONDARY
1B COW sy
R106 R107
5.6K 5.6K
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vce
L2
F1
USB_PWROQ 1 L/7 2
1.5-2.0A R108 c30)
470K BLM31A700S ca1
120 ul
0.1uF
13 oc#o <} (TANTALY
—L c32 5;::(0 = J16
0.001uF USBvo .
vee 5 UGND
USBDO- 2 | baTA-
= uSBDOt S ipatar |4
4 GND o
L3
USB_CON_0.0 Cy
L4 BLM31A700S
-
BLM31A700S
== 917
USBV1 1
vee 5 UGND
USBD1- 2 [ baTa-
USBD1+ 3| paTAs .
44 GND o
L5
R110 USB_CON_0.0 IN
13 USBPO- > J
27 R111 L6 BLM31A700S
13 USBPO+ > B
2 BLM31A700S
R112 =
13 USBP1- [ > A =
R113
13 USBP1+ [ > A
c3s| c36| c37| c38
A7pE 47pit 47Pk 47 R114 R1l5 R11g R1%L
~ T~ T~
15| 15 15 15
NOTE:
USE PliX4
APPLICATION
NOTE FOR
LAYOUT
GUIDELINES
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UL1A

74HCT14

SYSTEM ROM

RECOVERY| .5

12,14,18,29 SA[19:0] >

| mooe

EROG BOOT

BLOCK

ROG DEV
(i nel -~ Boot brock)

PnP

\WRI TE PROT

12,1829 MEMW#
12,1829 MEMR#

13 BIOSCS# >

. EL_vep
EL2MPU 10| SE# VPP

E28F002BC-T

TSOP SOCKET

c39
0.01uF

——= cao

0.01uF

XD[7:0] 14

+12v
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ca1
180pF

ca2 ‘L
180pF
ca3
180pF
vee
=2
caa ‘L
180pF
D4
W iNa148 cas =
180pF
PARSVOLTS
L[R2 e L PARAL LEL
14 PDR[7:0] < wmmm— 2 4 P
7 2 ca7 HEADER
8 1 180pF
321
RP11 1K = B b AED#
PDRO 5 4 0 ER ERR!
6 3 INIT
14 AFD#R 5 6
14 INIT#R 8 1 9 10
L 180pF 1 12
33 13 14
RP12 cag = 1o 1o
5 4 180pF J17 1e
6 3
2 3 20
22
PDR ) 1 2
RPL: K 26 p—X
PDR 5 4
6 3
9
14 SLIN#R [>- ORI < B =
8 AL
33
1 )
2 7
3 6
4 5
RP1 1K
PDR? 5 4
N 6 3
[\_PDRS 7 2
PDRA 8 1 I
33 csa
RP1 180pF
5 a
6 3 css
z 2 180pF
) 1 1
1K
14 ERR#
14 sLcT
14 PE cs6
14 BUSY 180pF
14 ACK#
RP17
1 8
2 7
3 6
4 5 cs7
180pF
1K
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COM 0
HEADER

— Cs:

2

100pF

Il

+12v vee
Uz
1
vce+  vee
e —n RY RLSDO# 14 s2 oo
RA RY DSRO# 14
SP_RXDO 4 Ry A SP_RXDO
2 DA RTSO# 14 P_RTSO
2 DA X0 14 5vsB S
& RY CTS0# 14 secise
s DA DTRO# 14 SELE
1o RA RY RIO# 14 N
vce- Gnp (L [ ulos
GD7523250P 3 4
= 7
-12v 7407
[ >RIWA 13,28
+12v vee
u1a
vcc+  vec 2
EReRt RA RY RLSD1# 14 P DCoL
P_RXDI RA RY DSRI# 14 P DsRl
RA RY
E-Risl DY DA RTS1# 14 EBTal
ek DY DA 2 X1 14 svsB £ TXDL
RA RY % CTS1# 14
SEDIRL DY oA 3 DTR1# 14 SPDTRL
o RA RY 2 RI4 14
vce- GnD H [ uloc
GD75232S0P 5 6
= %
-12v 7407
vee
o
RP18
5 4 FLOPPY
T N2 | NTERFACE
8 = HEADER
K
R119
10K
J24
14 DSKCHG# dan a3
14 SIDE1# 303
14 RDATA# 32 3
14 WPT# Se 22
14 TRKO# d38 32I
14 WGATE# 435 23
14 WDATA# d35 3B
14 STEP# 433 4GB
14 DIR# 4% 2B
14 MOTEB# die i
14 DRVSA# 415 3
14 DRVSB# FEAE
14 MOTEA# R
14 INDEX# R 5
14 DRATEO de s5p—X
TP22 1 TE0% da 3
14 REDWCH [ > d3 3B

IE

c66
00pF

IE

ce7
00pF

ce8
100pF

——= C70 == C71  —= C72 —= C73
100pF 100pF 100pF 100pF
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14 KBDAT#

14 KBCLK#

14 MSDAT#

14 MSCLK#

vce
[
F2
1.335A
L7
BLM31A700S
B
L8 32
2 1 KBDAT FB# 1
. TP095 o H
BLM31A700S D 2
Lo KBCLK_FB# 5 KEYBOARD
. TP0% H COMNECTOR
2 1 3
8
BLM31A700S 9
L10 21
2 1 MSDAT_FBi# 1
TP25 1P097 2
BLM31A700S 3
4
ISCLK_FB# MOUSE
L11 5
P26 TP098 H CONNECTOR
2 1
7
8
BLM31A700S 9
- cra c75 c76 == cC77
470pf 470pF 470pF 470pF — c8
0.1uF KBSHGND
B
! L12
L B BLM31A700S
L13
BLM31A700S
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4 VID[3:0
[3:0] > < \
veevip +12v
+12v
A
vee vee | vees vcea
J27
AL 5vin 5vin
A2 5vin 5vin 252° R121
10K
A3 5vin RES.
A4 1ovin 12VIN
X451 Res. RES.
XA |sHARE OUTEN
viDo A7 vipo viD1 {—>VRM_PWRGD 26
VD3
10 AS 1 vip2 vips B8 veeviD
o
—— A9 1 vipa PWRGD (B2
A10 |\ e Ves |-B10
ALL |\ oo veep Bl
a12 | yecp ves |-B12 .
A13 |00 veep [-B12
AL4 | ecp ves |B14
ALS |\ oo veep [-B1S
16 | ccp ves |-B16
ALZ |\ oo veep [-B1Z
INT1 N ves |-B18
A19 |\, oo veep [-B10
220 | ccp Ves |-B20
VRM8_1.3
v 2.5V REGULATOR vees
VR1
V25 G1 1len pos L8 veezs
7 Q1
VIN INEG R122 MMFT305EEL
oND GATE |8 V25 R1 VoG 1
B Comp |-5—g V25 R2 10
VTT REGULATCR FIZELCR0
vces vIT LT1575 0.1 100 _| 1.0uF
R12Z
VR2
2 cs2 css
vouT 130K <
3 1% % LOuF 22uF
VIN + CB84 c8s cse CERAMIC 16V
b 2200pF | 0.01uF X 2%
1 p u
GND 20%
cs7 LT1585-15
TouF L+
20%
16V NTEL CORPORATION
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BRSTDRV# 19

Q2A
S19933DY

CPU FAN HEADER

USE AMP P/ N 640456-3
HEADER OR EQUI VALENT.

U1sA uise
12,14 RSTDRV 1 2 3 2 >>BRSTDRV 18 SENSE
+12V A
74HCT14 74HCT14
640456-3
R128
68 13 FAN_ON[ >
o R129 74HCT14
74AS07
68
R130 " svsB svsB [
13 SPKR O B T004L sv_sTBY
2.2k
< 144U78 1% U100
shs pa1 3 4 PR 9 8 —>pwreT# 13
vce  vce - vee 7 7
R131 7aHCT14 a0t
500K
R132 0 R133 R134 s
10K 10K 470 o—1
PON_IMP
HARD DRI VE LED CONNECTCR = 3v_sTBY
o
U17A
19 IDEACTP# 4 JP_RST# o——- e
19 IDEACTS# [ >— U1sA
74ALS08 6,13,28 ECCERR# [ > SEXTSMI# 6,13,28 ECCERR# 1 2 EXTSMi#
See NOTE
74F07
ABuffer is required if other signals
will be ted ino (vire-or d vith)
EXTSMI#, If ECCERR# is the only signal
= = that will be tied info EXTSMI, then
vees the buffer is not necessary.
el
svsB
R136 veeas
240
vees
5 DBRESET#
svsB
fﬁf POWERGOOD 3
vion 74ALS05
1
b
25 VRM_PWRGD[_>- =2 12 PG4 c
R140 74HC10
e
PRSI . 13 B_Susc#
100
RESET lnz A1 +12v
v cos con (+3.3V) vee
0.01 uF 10uF vees
HEADER (+5.0V)
s2 = vee
S
R143
10K
svss J33 =
—1 2 H
ER u1sD U1sE
5  ep—¢
7 8P ] 8 PGy 11 10
9 10
11 12p
13 14p 74HCT14 74HCT14
3v_sTBY 15 16 0—
o 17 18P
’—o 19 20 o— svss svsB
R144
56 2
Ds 12v 1
co6 o
MMBZ5226BL 0.01uF 10uF
soT.23 Rigs R_RSMRST#
TNTEL CORPORATION
22K
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P 5 T 3 3 5 T 5 7 5
vIT vIT vIT
RPIS RP2C RP2]
HD#0 1L ]e 1 LAJ8 ——HD#a? 1 A8
——H 2 L 2N Y NA N}
R, R
HD: A T s HD#23 A T s HD#40 A T s
L “Ts6 ohm I L Ts6 orm L “Ts6 ohm I
RP2 RP2:
D4 1 8 HD#41 1 8
HD: 2 7 D 2 2
HD6 3 6 HD#43 3 6
HD: 7} 5 HDiad 4 5
V3T L 56 ohm I V3T L 56 ohm
RP24 RP2: RP2C
HD#8 1L ]e HDi25 1 LAJ8 ——HDis 1 A 18
——HR 2 AL Y — AN} Y7 E— NPT}
R, A A7 A
HD#11 A T s HD: A T s D A T s
L “Ts6 ohm I L Ts6 orm I 56 ohm I
RP27 RP2E RP2c
HD1: 1 g HD#29 1 g HDi40 1 8
HD1: 2 7 HD#30 2 2 HDI50 2 7
HD#14 3 6 HD#31 3 6 D51 3 6
HD1: 7} 5 HD: 4 5 HD: 4 5
V3T L 56 ohm V3T L 56 orm V3T L 56 ohm
RPaC RP3 RP3Z
HD#16 1 Lle HD#33 1 LAt8 ——HD#sa 1 A 18
YT I AN} Y — N NPT} Y — NPT}
 wpms 3|  wpsss 3|
HD#19 A T s HD#36 A T s HDIS6 A T s
L “Ts6 ohm L Ts6 orm 56 ohm
3,8 HD#{63:0] > £ - <
4,6 HA#[31:3] [_> N
vIT
RP3:
HD#57 1 8
2 LT
3 6
HD#60 FEAASES
vIT " Ts6 ohm vIT
RP3 RPaC
1 HD#24 1 g HD#61 1 8
l 2 7 HDIG; 2 2
L ERAAES HDi63 E] 6
RS 4 5 A 4 5
L “Ts6 ohm V3T L 56 ohm
4,6 RsS#[2:0] ol
HA#L 1 8
i 2 N7
vIT HAG ENAAIES
RPa7 HAi 4 5
4,6 BPRI# 1 8 L~ "I's6 ohm Vg
4,6 DBSY# 2 7 mpas
4,6 DEFER# 2 5 HAsL 5 g
4,6 DRDY# 2 HALL 2 L
HA#11 4 5
vIT VIT " T56 ohm
RPaC
4.6 BREQHO BREQuQ 1 8 HA#12 1L ]e
4,6 BNR# 2 Lz N7 N N ]
—_mama 3]
RN 4 - A N
L “Ts6 ohm I L “Ts6 ohm
RP4]
1 8
4,6 HITM#
4,6 HLOCK# % 2 L T
456 HRESET# HREQEQ 4 5 HA#1G 1L te
T L= "Is6 ohm 4&::4_7—%,\,\, ;
HA#1G FEAASES
56 ohm I
RPas
HAZ20 1 8
4,6 HREQ#[4:0] [> RBP4 ar Yy 2 &
1 ) HA: 4 5
4,6 HTRDY#
3,5 PRDY#0 2 z V3T L 56 ohm
3 Te RPac
K 5 HA#24 1 8
X4 A
L “Ts6 ohm a2 IO
NV S
HA FEAASES
L “Ts6 ohm I
RPa7
HA#28 1 8
HA#29 2 7
HA#30 3 6
HA#31 4 5
L “Ts6 ohm

NOTE:

VTT=TERMINATION VOLTAGE
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P 3 3 5 5 7
RPA8 vee
7,1617 PERR# R1
7,121617 SERR# R2
71617 PLOCK# R3
7,12,16,17 STO! R4 PU -
71211617 DEVSEL# R5
7121617 TRDY# R6
7121617 IRDY# R7
7121617 FRAME# 2 Rs
(,) 7 REQ#4 R9
2.7K vee cMos
’ R148 7
RP49
m 131617 PIRQHD R1 v&§© 150
131617 PIRQ#C R2
X 5]R3 R149
X—2{RrRa PU
REQ#3 RS 3 PICD[1:0] 150
717 REQ#2 R6
— 7116 REG#L Ry R150
( ) 7,16 REQ#O 2 Rs 313 sLpy >
X="HRe vges R1S1 330
7 GNTHA 1 8 430 R152
GNT#3 2 L 313 PX4_FERR# >
717 GNT#2 330
116 GNT#1 4 =
8.2K
(es o
> 1 g 3,13 STPCLK# [>
7,16 GNT#O 1 & D_ 3
X—3 6 430
jomrs 5
8.2K
(BP52
3,13 Az0m# 2 [r1 vee cMos
313 IGNNE# - R2
RE: vees 3,613 HINIT# L R3
7,12 PHLD# R1 X—2Ra PU
7,12 PHLDA# R2 3,13 LINTO > Rs
13 REQHA R3 N 3,13 LINTL  R6
13 REQ#B R4 PU %X—1R7
13 REOQHC RS X5 re
13 APICREQ; R6 X—Ro
13 THERM# R7 3%
1314 A20GATE o R8
1314 KBRST# R9
8.2K
vges
RES4 3v_sTBY
13 TEST# R1 o R154
1315 AGP_PME# R2 715 GPERR# <
13 BATLOW# R3 1 8.2K R155
13 LD R4 PU 715 GSERR#
13,23 RI#A R5 R156  8.2K
6,13 EXTSMI# R6 715 GSTOPH# <
13 PX4_CFG1 R7 8.2K R157
»—2 7,15 GDEVSEL#___——————AAA—¢
pETE i ' R1ss  8.2K
rETR 715 GTRDY# <}
R159 8.2K R160
1316 GPIL > A vges 7,15 GIRDY# VW
. R161 5
R162 7,15 <3
59,1011,13 SMBDATA < 8.2K R163
a.7K < 7,15 ADSTB-0
R164 R165 8.2K
X 5,9,101113 SMBCLK < P 715 ADSTB-1 < Yok
5 5 R166
N s 7,15 SBSTB
— 12 PU_REQHO R167  8.2K
i s TN =
— X - R168
D_ 12 PUREQ#3 4 = 7,15 GGNT#
R169  8.2K
8.2K 715 GREQ# <__}
82K  Ri70
7,15 PIPEH
R171  8.2K
715 RBFH <
8.2K
13 GPI[21:13]
8
7
6
5
vees
<7
(RP58
1 8
6,11 B_CKEO 5 g
. 6,11 B_CKEL 2 z
6,10 B_CKE2 2 3
@) 610 B CKES
(9] B.2K
= INTEL CORPORATION
8 (RP6O_
s 4
13 GPI7 7 > 69 B_CKE4 1 8 PLATFORM COMPONENTS DIVISION
6 o8 Bokee 2 7 1900 PRAIRIE CITY RD. FM5-62
5 9 B 3 6 FOLSOM, CA 95630
jomrs 5
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REVISION 1.0 - First release of PPGA 440LX
PCl Set schemati cs

REVISION 1.1 - Corrected PllX4E Pul | ups.

REVISION 1.2 - Added Power Loss Gircuit
to PlIX4E

Sheet 13.
Made VCCL. 5V on PPGA Sheet 4 a No

Connect - not
req' d for 66M& operation

REVISION 1.3 - Public Version of Rev
1.2 schemtics
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