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1. Introduction

This design guide organizes and provides Intel’s design recommendations for the Intel® 852GM chipset
based systems. These design guidelines have been developed to ensure maximum flexibility for board
designers while reducing the risk of board related issues.

1.1.

The following processors can be combined with the Intel 852GM GMCH chipset:
e Mobile Intel® Pentium® 4 Processor-M
e Mobile Intel® Celeron® processor
e Intel® Celeron®™ M processor

Terminology

Term Definition

AC Audio Codec

AMC Audio/Modem Codec

Anti-Etch Any plane-split, void or cutout in a VCC or GND plane is referred to as an anti-etch

ASF Alert Standards Format

BER Bit Error Rate

CMC Common Mode Choke

EMI Electro Magnetic Interference

ESD Electrostatic Discharge

FS Full Speed — Refers to USB 1.1 Full Speed.

FWH Firmware Hub — A non-volatile memory device used to store the system BIOS.

HS High Speed — Refers to USB 2.0 High Speed.

ICH4-M 1/0O Controller Hub Fourth Generation — Mobile

LCI LAN Connect Interface

LOM LAN on Motherboard

LPC Low Pin Count

LS Low Speed — Refers to USB 1.0 Low Speed.

MC Modem Codec

GMCH Graphics Memory Controller Hub

PCM Pulse Code Modulation

PLC Platform LAN Connect

FSB Front Side Bus — Processor to GMCH

RTC Real Time Clock

SMBus System Management Bus — A two-wire interface through which various system
components can communicate
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Term Definition

SPD Serial Presence Detect
STD Suspend-To-Disk

STR Suspend-To-Ram

TCO Total Cost of Ownership
TDR Time Domain Reflectometry
UBGA Micro Ball Grid Array

usSB Universal Serial Bus

VRM Voltage Regulator Module

Referenced Documents

Contact your Intel Field Representative for the latest revsions.

Document

Location

Mobile Intel® Pentium ® 4 Processor —M Datasheet
(250686)

http://developer.intel.com

Mobile Intel® Celeron® Processor Datasheet (251308)

http://developer.intel.com

Intel® Celeron® M Processor Datasheet (300302)

http://developer.intel.com

PCI Local Bus Specification 2.2

WWW.pcisig.com

Intel® 82801DBM 1/O Controller Hub 4 Mobile (ICH4-M)
Datasheet (252337-001)

http://developer.intel.com

Intel® 852GM Chipset (GMCH) Datasheet

http://developer.intel.com

Application Note AP-728: ICH Family Real Time Clock
(RTC) Accuracy and Considerations Under Test
Conditions (Application Note AP-728)

Contact your Intel Field Representative

ITP700 Debug Port Design Guide

Contact your Intel Field Representative

JEDEC Standard, JESD79, Double Data Rate (DDR)
SDRAM Specification

Contact your Intel Field Representative

Intel® DDR 200 JEDEC Spec Addendum

http://developer.intel.com

FWH Datasheet Specification

http://developer.intel.com

PC2100 DDR SDRAM Unbuffered SO-DIMM Reference
Design Specification

http://developer.intel.com
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System Overview

System Overview

2.1.

The Intel 852GM GMCH is a graphics memory controller hub (GMCH) component for mobile
platforms. It provides the processor interface, system memory interface (DDR-SDRAM), Hub interface,
CRT, LVDS, and one DVO port.

An ACPI-compliant Intel 852GM chipset platform can support the Full-On (S0), Power On Suspend
(S1-M), Suspend to RAM (S3), Suspend to Disk (S4), and Soft-Off (S5) power management states.
Through the use of an appropriate LAN device, the chipset also supports wake-on LAN* for remote
administration and troubleshooting. The chipset architecture removes the requirement for the ISA
expansion bus that was traditionally integrated into the I/O subsystem of PClsets/AGPsets.

Intel® 852GM Chipset Platform System Features

The Intel 852GM chipset contains two core components: the Intel 852GM GMCH and the Intel ICH4-
M. The GMCH integrates the following:

400-MHz processor Front Side Bus (FSB) controller

Graphics controller interface

Dual Channel 18 bit LVDS interface for TFT panel support
One Digital Video Out Port (DVO)

Supports DDR200/266 MHz memory technology

High-speed Accelerated Hub Architecture interface for communication with the ICH4-M

The ICH4-M integrates the following:
Ultra ATA 100/66/33 controller

USB host controller that supports the USB 1.1 and USB 2.0 specification
LPC interface
FWH Flash BIOS interface controller

PCI interface controller

AC’97 digital controller with Enhanced 20-bit Audio support

Hub Interface for communication with the GMCH

Figure 1 provides a basic system block diagram of the Intel 852GM chipset.
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Figure 1. Intel 852GM Chipset System Block Diagram

2.2.

2.2.1.
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Processor
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Moon 2

PCI Docking

Processor Interface

The 852GM GMCH supports a FSB frequency of 400 MHz (100-MHz HCLK respectively) using
scaleable FSB VCC.

All processors are design on the .13 micron process, maintain compatibility with IA-32 software, and are
designed for uni-processor based value systems

Mobile Intel Celeron Processor

The processor utilizes flip-chip pin grid array (FC-PGAZ2) package technology, which plugs into a 478-
pin surface mount, zero insertion force (ZIF) socket, referred to as the mPGA478B socket.

Processor features include:

e On-die, 256-kB second level cache

e Hyper pipelined technology

e 400-MHz Front Side Bus quad-pumped bus running off a 100-MHz system clock making 3.2

GB/sec data transfer rates possible
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o The execution trace cache is a first level cache that stores approximately 12-k decoded micro-

System Overview

operations, which removes the decoder from the main execution path.

2.2.2. Mobile Intel Pentium 4 Processor-M

The processor utilizes flip-chip pin grid array (FC-PGA2) package technology, which plugs into a 478-
pin surface mount, zero insertion force (ZIF) socket, referred to as the mPGA478B socket.

Processor features include:

On-die 512-kB second level cache

Hyper pipelined technology

400-MHz Front Side Bus quad-pumped bus running off a 100-MHz system clock making 3.2

GB/sec data transfer rates possible

Supports Streaming SIMD Extensions 2 (SSE2)

Enhanced Intel® SpeedStep® technology which enables real-time dynamic switching of the voltage

and frequency between two performance modes.

35-W thermal design power

2.2.3. Intel Celeron M Processor

The Intel Celeron M processor utilizes stocketable Micro Flip-Chip Pin Grid Array (Micro-FCPGA) and

surface mount Micro Flip-Chip Ball Grid Array(Micro-FCBGA) package technology. The Micro-
FCPGA package plugs into a 479-hole, surface-mount, zero insertion force (ZIF) socket, which is

referred to as the mPGA479M socket.

Processor features include:

On-die primary 32-kB, instruction cache and 32-kbyte, write-back data cache
On-die 512-kB second level cache

Supports Streaming SIMD Extensions 2 (SSE2)

Advanced Gunning Transceiver Logic (AGTL+) bus driver technology
Supports host bus dynamic bus inversion (DINV)

Dynamic power down of Data Bus buffers

BPRI# control to Disable Address/Control buffers

Package/Power

— Micro-FCPGA and 479-ball Micro-FCBGA packages

— VCC-CORE: Offered in 1.356 V standard voltage and 1.004 V ultra low voltage cores
— VCCA (1.8V)

— VCCP (1.05V)

The following list provides some of the key enhancement features on this processor:

Supports Intel Architecture with Dynamic Execution

Intel® 852GM Chipset Platform Design Guide
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AGTL+ bus driver technology with integrated GTL termination resistors (gated AGTL+ receivers
for reduced power)

Supports 32 bit

AGTL+ bus addressing (no support for 36-bit address extension)
Supports uniprocessor systems

400-MHz, source-synchronous FSB

2X Address, 4X data

High performance, low power core

Advanced Branch Prediction and Data Prefetch Logic

Advanced Power Management features

2.3. Intel 852GM Graphics Memory Controller Hub

2.3.1. Processor Front Side Bus Support

AGTL+ bus driver technology (gated AGTL+ receivers for reduced power)
Supports 32-bit AGTL+ bus addressing (no support for 36-bit address extension)
Supports Uniprocessor (UP) systems

400 MT/s FSB support

Supports in-order and dynamic deferred transactions

2.3.1.1. Integrated System Memory DRAM Controller

PC1600/2100 system memory interface

ECC not support

Maximum of 1 GB of system memory by using 512-Mb technology devices

Supports up to two double-sided SO-DIMMs (4 rows populated)

Supports 64-Mb, 128-Mb, 256-Mb, and 512-Mb technologies for x8 and x16 width devices
Supports 200-MHz and 266-MHz DDR devices

64-bit data interface

Supports up to 16 simultaneous open pages

Support for SO-DIMM Serial Presence Detect (SPD) scheme via SMBus interface

S3 (STR) power management support via self refresh mode using CKE

2.3.2. Integrated Graphics Controller

24

Graphics Core Frequency of 133 MHz

Intel® 852GM Chipset Platform Design Guide



System Overview

e 3D Graphics Engine
— 3D Setup and Render Engine
— High quality performance Texture Engine

e Analog Display Support
— 350-MHz integrated 24-bit RAMDAC
— Hardware color cursor support
— Accompanying 12C and DDC channels provided through multiplexed interface
— Hotplug and display support
— Dual independent pipe for dual independent display

e Digital Video Out Port (DVO) support
— Single channel DVO Port with 165-MHz dot clock support for a 12-bit interface
— Compliant with DVI Specification 1.0

e Dedicated LFP (local flat panel) interface
— Single or dual channel LVDS TFT panel support up to SXGA+ panel resolution with
frequency range from 25 MHz to 112 MHz per channel
— SSC support of 0.5%, 1.0%, and 2.5% center and down spread with external SSC clock
— Dual Display Twin (Single pipe LVDS+CRT) is not supported if SSC is enabled
— Supports data format of 18 bpp
— LCD panel power sequencing compliant with SPWG timing specification
— Compliant with ANSI/TIA/EIA —644-1995 spec
— Integrated PWM interface for LCD backlight inverter control
— Compliant with CPIS Specification 1.5
— Bi-linear Panel fitting

2.3.2.1. Packaging/Power

e 732-pin Micro-FCBGA (37.5 mm x 37.5 mm)

VTTLF, VITHF (1.05 V);

VCC, VCCASM, VCCHL, VCCAHPLL, VCCAGPLL, VCCADPLLA, VCCADPLLB (1.2 V);
VCCADAC, VCCDVO, VCCDLVDS, VCCALVDS, (1.5V);

VCCSM, VCCQSM, VCCTXLVDS (2.5 V);

VCCGPIO (3.3 V)

2.3.3. I/O Controller Hub (ICH4-M)

The ICH4-M provides the I/O subsystem with access to the rest of the system:

Upstream Accelerated Hub Architecture interface for access to the GMCH
PCI 2.2 interface (6 PCI Request/Grant Pairs)

Bus Master IDE controller (supports Ultra ATA 100/66/33)

USB 1.1 and USB 2.0 Host Controllers

High Speed Debug port via USB interface
SMBus 2.0 Controller

Intel® 852GM Chipset Platform Design Guide
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FWH Interface
LPC Interface
AC’97 2.3 Interface
Alert-On-LAN*
IRQ Controller
IPAA security

2.3.3.1. Packaging/Power

26

421-pin, BGA package (31 mm x 31 mm)
VCC1_5 (1.5 V main logic voltage);
VCCSUSI1 5 (1.5 V resume logic voltage);
VCCLANI 5 (1.5 V LAN logic voltage);
VCC3 3 (3.3 V main /O voltage);
VCCSUS3 3 (3.3 V resume I/O voltage);
VCCLAN3 3 (3.3 VLAN I/O voltage);
VS5REF (5 V);

VSREF_SUS (5 V);

VCCRTC,;

VCCHI (1.5 V);

VCCP (1.2-1.3V)
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General Design Considerations

3.1.

This section provides motherboard layout and routing guidelines. It does not discuss the functional
aspects of any bus, or the layout guidelines for an add-in device.

If the guidelines listed in this document are not followed, thorough signal integrity and timing
simulations should be ompleted for each design. Even when the guidelines are followed, Intel
recommends that critical signals be simulated to ensure proper signal integrity and flight time. Any
deviation from the guidelines should be simulated.

The trace impedance typically noted (i.e. 55 Q £ 15%) is the “nominal” trace impedance for a 5-mil
wide external trace and a 4-mil wide internal trace. However, some stack-ups may lead to narrower or
wider traces on internal or external layers in order to meet the 55-Q impedance target, that is, the
impedance of the trace when not subjected to the fields created by changing current in neighboring
traces. Note the trace impedance target assumes that the trace is not subjected to the EM fields created
by changing current in neighboring traces. It is important to consider the minimum and maximum
impedance of a trace based on the switching of neighboring traces when calculating flight times. Using
wider spaces between the traces can minimize this trace-to-trace coupling. In addition, these wider
spaces reduce settling time.

Coupling between two traces is a function of the coupled length, the distance separating the traces, the
signal edge rate, and the degree of mutual capacitance and inductance. In order to minimize the effects
of trace-to-trace coupling, the routing guidelines documented in this section should be followed. In
addition, all high speed, impedance controlled signals (e.g. FSB signals) should have continuous GND
referenced planes and cannot be routed over or under power/GND plane splits.

Nominal Board Stack-Up

The Intel 852GM chipset based platforms require a board stack-up yielding a target impedance of 55 QQ
+ 15%. An example of an 8-layer board stack-up is shown in Figure 2. The left side of the figure
illustrates the starting dimensions of the metal and dielectric material thickness as well as drawn trace
width dimensions prior to lamination, conductor plating, and etching. After the motherboard materials
are laminated, conductors plated, and etched, somewhat different dimensions result. Dielectric materials
may become thinner, as under/over etching of conductors alters their trace width, and conductor plating
makes them thicker. It is important to note that for the purpose of extracting electrical models from
transmission line properties, the final dimensions of signals after lamination, plating, and etching should
be used.

The stack-up uses 1.2-mil (1 oz) copper on power planes to reduce [*R drops and 0.6-mil copper
thickness on the signal layers: primary side layer (L1), Layer 3 (L3), Layer 6 (L6), and secondary side
layer (L8).

To ensure impedance control of 55 Q, the primary and secondary side layer micro-strip lines should
reference solid ground planes on Layer 2 and Layer 7, respectively.
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Figure 2. Recommended Board Stack-Up Dimensions

Dielectric Layer Layer Copper Trace Trace
Stackup Thickness No. Type Weight Width | Impedance
s (mils) (02) (mils) (ohms)
1 SIGNAL | 1/2+plating 5.0 55
PREPREG => 5.0
P 2 PLANE 1
CORE =>| 5.0
S 3 SIGNAL 1 4.0 55
PREPREG => 12.0
P 4 PLANE 1
CORE =>| 10.0
P 5 PLANE 1
PREPREG => 12.0
S 6 SIGNAL 1 4.0 55
CORE =>| 5.0
P 7 PLANE 1
PREPREG => 5.0
| 8 SIGNAL | 1/2+plating 5.0 55
S

Internal signal traces on Layer 3 and Layer 6 are unbalanced strip-lines. To meet the nominal 55-Q
characteristic impedance for these traces, they reference a solid ground plane on Layer 2 and Layer 7.
Since the coupling to Layer 4 and Layer 5 is still significant, (especially true when thinner stack-ups use
balanced strip-lines on internal layers) these layers are converted to ground floods in the areas of the
motherboard where the speed critical interfaces like the FSB or DDR system memory are routed. In the
remaining sections of the motherboard layout the Layer 4 and Layer 5 layers are used for power
delivery.

The secondary side layer (L8) is also used for power delivery in many cases, since it benefits from the
thick copper plating of the external layer plating as well as referencing the close Layer 7 ground plane.
The benefit of such a stack-up is low inductance power delivery.
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3.2. Alternate Stack Ups

OEMs may choose to use different stack-ups (number of layers, thickness, trace width, etc.) from the
one example outlined in Figure 2. However, the following key elements should be observed:

1.

Final post lamination, post etching, and post plating dimensions should be used for electrical
model extractions.

Power plane layers should be 1 oz thick and signal layers should be 4 oz thick. External layers
become 1 — 1.5 oz (1.2 — 2 mils) thick after plating.

All high-speed signals should reference solid ground planes through the length of their routing
and should not cross plane splits. To guarantee this, both planes surrounding strip-lines should be
GND.

Intel recommends that high-speed signal routing be done on internal, strip-line layers.

For high-speed signals transitioning between layers next to the component, the signal pins should
be accounted for by the GND stitching vias that would stitch all the GND plane layers in that area
of the motherboard. Due to the arrangement of the Processor and 852GM GMCH pin-maps, GND
vias placed near all GND lands will also be very close to high-speed signals that may be
transitioning to an internal layer. Thus, no additional ground stitching vias (besides the GND pin
vias) are required in the immediate vicinity of the Processor and 852GM GMCH packages to
accompany the signal transitions from the component side into an internal layer.

High-speed routing on external layers should be minimized in order to avoid EMI. Routing on
external layers also introduces different delays compared to internal layers. This makes it
extremely difficult to do length matching if some routing is done on both internal and external
layers.

If Intel’s recommended stackup guidelines are not implemented, then the OEM is liable for all
aspects of their board design and simulations should be performed based on OEM stackup (i.e.
understanding impacts of SI and power distribution).
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Mobile Intel Pentium 4 Processor—M and Mobile Intel Celeron Processor FSB Design Guidelines

4. Mobile Intel Pentium 4 Processor—M

and Mobile Intel Celeron Processor
FSB Design Guidelines

The following layout guidelines support designs using the Mobile Intel Pentium 4 Processor—-M / Mobile
Intel Celeron Processor and the Intel 852GM chipset. Due to on-die Rtt resistors on both the processor
and the chipset, additional resistors do not need to be placed on the motherboard for most FSB signals.
The exception to these are the RESET# and BPM[5:0]# signals that require a 51.1-Q pull-up, and the
BRO signal that requires 220-Q + 5% pull-up to Vtt on the processor end of the transmission line.

4.1. Processor Front Side Bus (FSB) Routing Guidelines

Table 1 summarizes the layout recommendations for the Mobile Intel Pentium 4 Processor—M and
expands on specific design issues and their recommendations.

Table 1. Front Side Bus Routing Summary for the Processor

Parameter Processor Routing Guidelines
Line to line Greater than or equal to 2:1 edge-to-edge spacing versus trace width.
spacing

See Figure 3 for an illustration of this recommendation.

Data Line lengths
(agent to agent
spacing)

0.5 inches-5.5 inches from pin-to-pin.

Data signals of the same source synchronous group should be routed to the same pad-to-pad

length within + 0.100 inches of the associated strobes.
The pad is defined as the attach point of the silicon die to the package substrate.
Length must be added to the system board to compensate for package length differences.

Signals in the same source synchronous group should be routed on the same layer and
referenced to Vss with 2:1 spacing.

DSTBn/p[3:0]#

A data strobe and its complement should be routed within £ 0.025 inches of the same pad-to-

pad length.
The pad is defined as the attach point of the silicon die to the package substrate.

Length must be added to the system board to compensate for package length differences.

o DSTBn/p# should be routed on the same layer as their associated data group and referenced

to Vss.

Address line
lengths (agent to
agent spacing)

0.5 inches — 6.5 inches from pin-to-pin.

Address signals of the same source synchronous group should be routed to the same Pad-to-

Pad length withint 0.200 inches of the associated strobes.
The pad is defined as the attach point of the silicon die to the package substrate.

Length must be added to the system board to compensate for package length differences.

A layer transition may occur if the reference plane remains the same (Vss) and the layers are

of the same configuration (all stripline or all microstrip).

Intel® 852GM Chipset Platform Design Guide
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Parameter

Processor Routing Guidelines

ADSTBn/p[1:0}#

e An address strobe and its complement should be routed within + 0.200 of the same Pad-to-
Pad length.

e The pad is defined as the attach point of the silicon die to the package substrate.
o Length must be added to the system board to compensate for package length differences.

o A layer transition may occur if the reference plane remains the same (Vss) and the layers are
of the same configuration (all stripline or all microstrip).

Common Clock
line lengths

0.5 inches — 6.5 inches

Topology

Stripline

Routing priorities

o All associated signals and strobes should be routed on same layer for entire length of bus.

o All signals should be referenced to Vss. Ideally, layer changes should not occur for any
signals.

« If a layer change must occur, reference plane must be Vss and the layers must all be of the
same configuration (all stripline or all microstrip for example).

Clock keepout
zones

A spacing requirement of 16-20 mils should be maintained around all clocks.

Trace Impedance

55 ohms = 15%

Source
Synchronous
routing restrictions

e There are no length-matching routing restrictions between (or within) either the source-
synchronous data or address groups.

e As long as the strobe and associated line length routing guidelines are met for each group,
there is no need to length-match between the groups. For example, one data group may be
routed to the minimum allowable length while another data group could be routed to the
maximum allowable length.

o Simulations have verified that the FSB will still function correctly even under this extreme
condition.

Figure 3.

Refer to the Intel® 852GM Chipset GMCH Datasheet for GMCH package dimensions and refer to the
Mobile Intel® Pentium® 4 Processor—M Datasheet for processor package dimensions.

Cross-Sectional View of 2:1 Ratio
Reference Plane
trace < > trace
2Xx
+—>
X
NOTE: This is the edge-to-edge trace spacing versus width.

A trace spacing to width ratio of 2 to 1 ensures a low crosstalk coefficient (based on geometries defined
in 8 layer reference stackup). All the effects of crosstalk are difficult to simulate. The timing and layout

guidelines for the processor have been created with the assumption of 2 to 1 trace spacing to width ratio.
A smaller ratio would have an unpredictable impact due to crosstalk.
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4.1.1.

Return Path Evaluation

The return path is the route current takes to return to its source. It may take a path through ground
planes, power planes, other signals, integrated circuits, vias, VRMs, etc. Think of the return path as
following a path of least impedance back to the original source. Discontinuities in the return path often
have signal integrity and timing effects that are similar to the discontinuities in the signal conductor.
Therefore, the return paths need to be given similar considerations. A simple way to evaluate return path
parasitic inductance is to draw a loop that traces the current from the driver through the signal conductor
to the receiver, and then back through the ground/power plane to the driver again. The smaller the area
of the loop, the lower the parasitic inductance will be.

The following set of return path rules apply:

o Always trace out the return current path and provide as much care to the return path as the path of
the signal conductor.

e Decoupling capacitors do not adequately compensate for a plane split.

e Do not allow splits in the reference planes in the path of the return current.

* Do not allow routing of signals on the reference planes near Front Side Bus signals.
e Maintain Vss as a reference plane for all Front Side Bus signals.

e Do not route over via anti-pads or socket anti-pads.

Processor Configuration

This section provides more details for routing Mobile Intel Pentium 4 Processor—M- based systems. This
information is preliminary and subject to change. Both recommendations and considerations are
presented.

For proper operation of the Mobile Pentium 4 Processor-M and the Intel 852GM chipset, it is necessary
that the system designer meet the timing and voltage specifications of each component. The following
recommendations are Intel’s best guidelines based on extensive simulation and experimentation that
make assumptions, which may be different than an OEM's system design. The most accurate way to
understand the signal integrity and timing of the Front Side Bus in your platform is by performing a
comprehensive simulation analysis. It is conceivable that adjustments to trace impedance, line length,
termination impedance, board stackup and other parameters can improve system performance.

Refer to the Mobile Intel® Pentium® 4 Processor-M Datasheet for a Front Side Bus signal list, signal
types and definitions.

General Topology and Layout Design Guidelines

The following topology and layout guidelines are based on routing recommendations implemented on
Intel Customer reference board. The guidelines are derived from empirical testing with Intel 852GM
chipset package models. Below are the design recommendations for the data, address, strobes, and
common clock signals. For the following discussion, the pad is defined as the attach point of the silicon
die to the package substrate.
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Source synchronous groups and associated strobes should be routed on the same layer for the entire
length of the bus. This results in a significant reduction of the flight time skew since the dielectric
thickness, line width, and velocity of the signals will be uniform across a single layer of the stackup.
There is no guarantee of a relationship of dielectric thickness, line width, and velocity between layers.

4.3.1. Source Synchronous (SS) Signal Group

Figure 4. Processor Topology

Processor Length L1 GMCH
/v - V\
Pad Pad

mmm Pgckage trace
— Motherboard PCB trace

43.1.1. Source Synchronous Data Group

Data signals of the same source synchronous group should be routed to the same pad-to-pad length
within £ 0.100 of the associated strobes (within the min & max of both strobe). As a result, additional
trace will be added to some data nets on the system board in order for all trace lengths within the same
data group to be the same length (= 0.100 inches) from the pad of the processor to the associated pad
of the chipset.

A data strobe and its complement should be routed to a length equal to their corresponding data group's
mean pad-to-pad length = 0.025 inches.

Equation 1. Calculation to Determine Package Delta Addition to Motherboard Length for UP
Systems

delta net,strobe = (Cpu_pkglen net Cpu_pkglen strobe* ) + (Cs_pkglen net CS_pkglenstrobe )

Refer to the Intel® 852GM Chipset GMCH Datasheet for GMCH package dimensions and refer to the
Mobile Intel® Pentium® 4 Processor—M Datasheet for package dimensions.

Note: * Strobe package length is the average of the strobe pair.
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Table 2. Processor Front Side Bus Data Signal Routing Guidelines

Signal Names Transmission Total Trace Length Nominal Width &_ISpacing
Line Type Impedance (mils)
CPU GMCH Min Max @ 1:3
(inches) (inches)
DBI[3:0]# DINV[3:0]# Strip-line 0.5 5.5 55+ 15% 4 &12
D[63:0]# HD[63:01# Strip-line 0.5 5.5 55 +15% 4 &12
DSTBN[3:0]# | HDSTBN[3:0]# Strip-line 0.5 5.5 55+ 15% 4 &12
DSTBP[3:0]# | HDSTBP[3:0}# Strip-line 0.5 5.5 55 £15% 4 &12
NOTES:

1. The Data signals within each group must be routed to within + 0.100 inches of its associated “reference” strobe
(within the min & max of both strobe).

2. The complement strobe must be routed to within £ 0.025 inches of the associate “reference” strobe.

3. All traces within each signal group must be routed on the same layer (required).

4. Intel recommends that length of the strobes be centered to the average length of associated data or address
traces to maximize setup/hold time margins.

4.3.1.2. Source Synchronous Address Group

Address signals follow the same rules as data signals except they should be routed to the same pad-to-
pad length within = 0.200 inches of the associated strobes. Address signals may change layers if the
reference plane remains Vss.

An address strobe should be routed to a length equal to their corresponding signal group's mean pad-to-
pad length + 0.025 inches.

Table 3. Processor Front Side Bus Address Signal Routing Guidelines

Signal Names Total Trace Length Nominal
Transmission Im Og&g]nace Width & Spacing
Line Type ) p Q@ (mils)
cPU GMCH _ Min _Max
(inches) (inches)

A[31:31# HA[31:3)# Strip-line 0.5 6.5 55+ 15% 4&8
REQ[4:0]# HREQ[4:0]# Strip-line 0.5 6.5 55+ 15% 4&8
ADSTBI[1:01# | HADSTB[1:0}# Strip-line 0.5 6.5 55+ 15% 4&8

NOTES:
1. The Address signals within each group must be routed to within £ 0.200 of its associated strobe.
2. All traces within each signal group must be routed on the same layer (required).
3. Itis recommended that length of the strobes be centered to the average length of associated data or address
traces to maximize setup/hold time margins.
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Figure 5. SS Topology for Address and Data
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FSB Data and Address Routing Example

Figure 6, Figure 7, Figure 8, and Figure 9 provide examples of a board routing for the Data signal group.
The majority of the Data signal route is on an internal layer; both external layers can be used for parallel
termination R-pack placement.

Figure 6. FSB Host Data Routing Example Layer 3

Layer 3
FSB Data signals
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Figure 7. FSB Host Address Routing Example Layer 3

Layer 3
FSB Address signals
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Figure 8.

Layer 6
FSB Data signals
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Figure 9. FSB Host Address Routing Example Layer 6
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4.3.3. Common Clock (CC) AGTL+ Signal Group

Common clock signals should be routed to a minimum pin-to-pin motherboard length of 0.5 inches and
a maximum motherboard length of 6.5 inches.

Table 4. Processor Front Side Bus Control Signal Routing Guidelines

Signal Names RoutiFIDg%n'l:{gissirI;)ength Nominal Imped . .
Topology . (ohmg)e ance Wldth(r%ilssgacmg
CPU GMCH (in'\gﬁ)és) (in'g;]nes)
RESET# |CPURST# Stripline 6.5 0.5 55+ 15% 4&8
BRO# BREQO# Stripline 6.5 0.5 55+ 15% 4&8
BNR# BNR# Stripline 6.5 0.5 55+ 15% 4&8
REQ[4:01# |HREQ[4:0]# Stripline 6.5 0.5 55+ 15% 4&8
BPRI# BPRI# Stripline 6.5 0.5 55+ 15% 4&8
DEFER# |DEFER# Stripline 6.5 0.5 55+ 15% 4&8
LOCK# HLOCK# Stripline 6.5 0.5 55+ 15% 4&8
TRDY# HTRDY# Stripline 6.5 0.5 55+ 15% 48&8
DRDY# DRDY# Stripline 6.5 0.5 55+ 15% 48&8
ADS# ADS# Stripline 6.5 0.5 55+ 15% 4&8
DBSY# DBSY# Stripline 6.5 0.5 55+ 15% 4&8
HIT# HIT# Stripline 6.5 0.5 55+ 15% 4&8
HITM# HITM# Stripline 6.5 0.5 55+ 15% 4&8
RS[2:0}# |RS[2:0]# Stripline 6.5 0.5 55+ 15% 4&8

NOTES:
1. Trace width of 4 mils and trace spacing of 8 mils within signal groups. Entire trace for each signal routed on one
layer (recommended)
2. RESET# and BRO# are common clock AGTL+ signals without ODT (On die termination). These signals require
an external Rtt. The Rtt should be placed near CPU: L2<= 0.5 inches. Rtt = 51.1 £1%.

4.3.4. Asynchronous AGTL+ Signals

All signals must meet the AC and DC specifications as documented in the Mobile Intel® Pentium® 4
Processor-M Datasheet.

4.34.1. Topology 1A: Open Drain (OD) Signals Driven by the Processor — IERR#
and FERR#

The Topology 1A OD signals IERR# and FERR# should adhere to the following routing and layout
recommendations. Table 5 lists the recommended routing requirements for the [IERR# and FERR#
signals of the Mobile Intel Pentium 4 Processor—M. The routing guidelines allow the signal to be routed
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as either micro-strip or strip-lines using 55 Q £ 15% characteristic trace impedance. The pull-up voltage
for termination resistor Rtt is VCCP.

Due to the dependencies on system design implementation, IERR# can be implemented in a number of
ways to meet design goals. [IERR# can be routed as a test point or to any optional system receiver. It is
recommended that the FERR# signal of the Intel Mobile Intel Pentium 4 Processor—M be routed to the
FERR# signal of the Intel ICH4-M.

Figure 10. Routing lllustration for Topology 1A

VCCP
CPU System
Receiver
Rit
L2
L1 L3
Table 5. Layout Recommendations for Topology 1A
L1 L2 L3 Rtt Transmission Line Type

0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q + 5% Micro-strip
0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q + 5% Strip-line

4.3.4.2. Topology 1B: Open Drain (OD) Signals Driven by the Processor —
THERMTRIP#

The Topology 1B OD signal THERMTRIP# should adhere to the following routing and layout
recommendations. Table 6 lists the recommended routing requirements for the THERMTRIP# signals of
the Mobile Intel Pentium 4 Processor—M. The routing guidelines allow the signal to be routed as either
micro-strip or strip-lines using 55 Q + 15% characteristic trace impedance. The pull-up voltage for
termination resistor Rtt is VCCP.

THERMTRIP# can be implemented in a number of ways to meet design goals. It can be routed to the
ICH4-M or any optional system receiver. Intel recommneds that the THERMTRIP# signal of the Mobile
Intel Pentium 4 Processor—M be routed to the THRMTRIP# signal of the ICH4-M. The ICH4-M’s
THRMTRIP# signal is a new signal to the I/O controller hub architecture that allows the ICH4-M to
quickly put the whole system into an S5 state whenever the catastrophic thermal trip point has been
reached.
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Routing lllustration for Topology 1B

Table 6. L

VCCP
ICH4-M
CPU (or sys. receiver)
Rit
L2 L3
L1
ayout Recommendations for Topology 1B
L1 L2 L3 Rtt Transmission Line Type
0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q + 5% Micro-strip
0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q + 5% Strip-line

4.3.4.3.

Topology 1C: Open Drain (OD) Signals Driven by the Processor —
PROCHOT#

The Topology 1C OD signal PROCHOTH#, should adhere to the following routing and layout
recommendations. Table 7 lists the recommended routing requirements for the PROCHOT# signal. The
routing guidelines allow the signal to be routed as either a micro-strip or strip-line using 55 Q + 15%
characteristic trace impedance. Figure 12 shows the recommended implementation for providing voltage
translation between the processor’s PROCHOT# signal and a system receiver that utilizes a 3.3-V
interface voltage (shown as VCCP).

Series resistor Rs is a component of the voltage translation logic and serves as a driver isolation resistor.
Rs is shown separated by distance L3 from the first bipolar junction transistor (BJT), Q1, to emphasize
the placement of Rs with respect to Q1. The placement of Rs a distance L3 before the Q1 BJT is a
specific implementation of the generalized voltage translator circuit shown in Figure 17. Rs should be
placed at the beginning of the T-split from the PROCHOT# signal. The pull-up voltage for termination
resistor Rtt is VCCP.

Intel recommends that PROCHOT# be routed using the voltage translation logic shown in Figure 12.
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Figure 12. Routing lllustration for Topology 1C

(System receiver)

3.3
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Table 7. Layout Recommendations for Topology 1C

4.3.4.4.
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L1 L2 L3 L4 Rs R1 R2 Rtt Transmission
Line Type
0.5- 0- 0- 0.5- 330Q £ 5% 1.3kQ+x5% 3302+ 5% 56 Q+5% Micro-strip
12.0” 3.0 3.0 12.0”
0.5- 0- 0- 0.5- 330 Q£ 5% 1.3kQ +5% 330Q+5% 56 Q + 5% Strip-line
12.0” 3.0” 3.0 12.0”

Topology 2A: Open Drain (OD) Signals Driven by ICH4-M — PWRGOOD

The Topology 2A OD signal PWRGOOD should adhere to the following routing and layout
recommendations.

Table 8 lists the recommended routing requirements for the PWRGOOD signal of the Mobile Intel
Pentium 4 Processor—M. The routing guidelines allow the signal to be routed as either micro-strip or
strip-lines using 55 Q + 15% characteristic trace impedance. The pull-up voltage for termination resistor
Rtt is VCCP. Note that the Intel ICH4-M’s CPUPWRGD signal should be routed point-to-point to the
Mobile Intel Pentium 4 Processor—-M’s PWRGOOD signal. The routing from the Mobile Intel Pentium 4
Processor—-M’s PWRGOOD pin should fork out to both to the termination resistor, Rtt, and the ICH4-M.
Segments L1 and L2 from Figure 13 should not T-split from a trace from the Mobile Intel Pentium 4
Processor—M pin.
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Figure 13. Routing lllustration for Topology 2A
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Table 8. Layout Recommendations for Topology 2A

L1 L2 Rtt Transmission Line Type
0.5" —12.0" 0"-3.0" 300 Q + 5% Micro-strip
0.5"-12.0" 0"-3.0" 300 Q +5% Strip-line

4.3.4.5. Topology 2B: CMOS Signals Driven by ICH4-M — DPSLP#

The Topology 2B CMOS DPSLP# signal should adhere to the following routing and layout
recommendations illustrated in Figure 14. As listed in Table 9, the L1 and L2 segments of the DPSLP#
signal topology can be routed as either micro-strip or strip-lines using 55 Q + 15% characteristic trace
impedance. Note that the Intel ICH4-M’s DPSLP# signal should be routed point-to-point with the daisy
chain topology shown. The routing of DPSLP# at the CPU should fork out to both the ICH4-M and the
GMCH. Segments L1 and L2 from Figure 14 should not T-split from a trace from the Mobile Intel

Pentium 4 Processor—M pin.

Figure 14. Routing lllustration for Topology 2B

GMCH

L2

CPU

ICH4-M

L1

Table 9. Layout Recommendations for Topology 2B

L1 L2 Transmission Line Type
0.5"-12.0" 0.5"-6.5" Micro-strip
0.5"-12.0" 0.5"-6.5" Strip-line
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Topology 2C: CMOS Signals Driven by ICH4-M — A20M#, IGNNE#,
LINTO/INTR, LINT1/NMI, SLP#, SMI#, and STPCLK#

The Topology 2C CMOS A20M#, IGNNE#, LINTO/INTR, LINT1/NMI, SLP#, SMI#, and STPCLK#
signals should implement a point-to-point connection between the ICH4-M and the Mobile Intel
Pentium 4 Processor—M. The routing guidelines allow both signals to be routed as either micro-strip or
strip-lines using 55 Q + 15% characteristic trace impedance. No additional motherboard components are
necessary for this topology.

Figure 15. Routing lllustration for Topology 2C

Table 10.

4.3.4.7.

44

CPU ICH4-M

L1

Layout Recommendations for Topology 2C

L1 Transmission Line Type
0.5"-12.0" Micro-strip
0.5"-12.0" Strip-line

Topology 3: CMOS Signals Driven by ICH4-M to CPU and FWH — INIT#

The signal INIT# should adhere to the following routing and layout recommendations.

Table 11 lists the recommended routing requirements for the INIT# signal of the ICH4-M. The routing
guidelines allow both signals to be routed as either micro-strip or strip-lines using 55 Q + 15%
characteristic trace impedance.

Figure 16 shows the recommended implementation for providing voltage translation between the ICH4-
M’s INIT# voltage signaling level and any firmware hub (FWH) that utilizes a 3.3-V interface voltage
(shown as a supply 3.3V). For convenience, the entire topology and required transistors and resistors for
the voltage translator is shown in Figure 16.

Series resistor Rs is a component of the voltage translator logic circuit and serves as a driver isolation
resistor. Rs is shown separated by distance L3 from the first bipolar junction transistor (BJT), Q1, to
emphasize the placement of Rs with respect to Q1. The routing recommendations of transmission line
L3 in Figure 16 is listed in

Table 11 and Rs should be placed at the beginning of the T-split of the trace from the ICH4-M’s INIT#
pin.
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Figure 16. Routing lllustration for Topology 3

FWH

3.3V

| V_IO_FWH

CPU ICH4-M

L1
L2 3
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Table 11. Layout Recommendations for Topology 3

L1+L2 L3 L4 Rs R1 R2 Transmission Line
Type
05" -120" [ 0°-30" | 05-6.0" | 300Q+5% 2kQ £ 5% 300 Q 5% Micro-strip
05" -120" [ 0°-3.0" | 05-6.0" | 300Q+5% 2kQ £ 5% 300 Q5% Strip-line
Figure 17. Voltage Translation Circuit for 3.3-V Receivers
3.3V
3.3V
330 ohm
1.3K ohm +-5% = N2 .
To Receiver

+/- 5%

From Driver ‘5%

Rs

4.4, ITP Debug Port

Please refer to the ITP700 Debug Port Design Guide, which can be found on
http://developer.intel.com/design/Xeon/guides/249679.htm.

Note: This change is effective for all future processors and includes information on both ITP700 and ITP700
Flex.
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Intel is working with two logic analyzer vendors to provide logic analyzer interfaces (LAls) for use in
debugging the Mobile Intel Pentium 4 Processor—M based system. Tektronix* and Agilent* should be
contacted to get specific information about their logic analyzer interfaces. The following information is
general in nature. Specific information must be obtained from the logic analyzer vendor.

Logic Analyzer Interface (LAI)

Due to the complexity of the Mobile Intel Pentium 4 Processor—M based system, the LAI is critical in
providing the ability to probe and capture Front Side Bus signals. There are two sets of considerations to
keep in mind when designing a Mobile Intel Pentium 4 Processor—M that can make use of an LAI:
mechanical and electrical.

Mechanical Considerations

The LAI is installed between the processor socket and the Mobile Intel Pentium 4 Processor—M. The
LAI pins plug into the socket, while the Mobile Intel Pentium 4 Processor—M plugs into a socket on the
LAL Cabling that is part of the LAI egresses the system to allow an electrical connection between the
Mobile Intel Pentium 4 Processor—M and a logic analyzer. The maximum volume occupied by the LAI,
known as the keepout volume, as well as the cable egress restrictions, should be obtained from the logic
analyzer vendor. System designers must make sure that the keepout volume remains unobstructed inside
the system. Note that it is possible that the keepout volume reserved for the LAI may include space
normally occupied by the Mobile Intel Pentium 4 Processor—M heat sink. If this is the case, the logic
analyzer vendor will provide a cooling solution as part of the LAIL

Electrical Considerations

The LAI will also affect the electrical performance of the Front Side Bus; therefore, it is critical to
obtain electrical load models from each of the logic analyzers in order to run system level simulations to
prove that their tool will work in the system. Contact the logic analyzer vendor for electrical
specifications and load models for the LAI solution they provide.

Mobile Intel Pentium 4 Processor—M and Intel 852GM
Chipset FSB Signal Package Lengths

Table 12 lists the preliminary package trace lengths of the Mobile Intel Pentium 4 Processor—M and the
Intel 852GM GMCH for the source synchronous data and address signals. Refer to Section 4.3.1 for
further details. The Mobile Intel Pentium 4 Processor—M and Intel 852GM GMCH package traces are
routed as micro-strip lines with a nominal characteristic impedance of 55 Q + 15%.

Table 12. Mobile Intel Pentium 4 Processor-M and Intel 852GM Chipset Package Lengths
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Processor lengths GMCH Lengths
Signal Processor Length Signal GMCH ball Length
Ball (inches) (mils)
Address Group 0
ADSTBI[OJ# L5 0.210 HADSTBI[OJ# T26 419
A[3}# K2 0.368 HA[3]# P23 468
A[41# K4 0.265 HA[4]# T25 353
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Processor lengths GMCH Lengths
A5J# L6 0.155 HA[5J# T28 551
AlBJ# K1 0.415 HA[6]# R27 523
A[7]# L3 0.304 HA[7]# u23 274
Al8J# M6 0.144 HA[8]# U24 333
A} L2 0.372 HA[OJ# R24 327
A[10# M3 0.327 HA[10J# u28 560
A1 1]# M4 0.246 HA[11]# V28 566
Al12]# N1 0.394 HA[12]# u27 522
A[13J# M1 0.408 HA[13]# T27 501
Al14J# N2 0.349 HA[14]# V27 562
A[15]# N4 0.241 HA[15]# u2s 375
Al16]# N5 0.198 HA[16]# V26 491
REQIOJ# J1 0.427 HREQIOJ# R28 569
REQ[1]# K5 0.207 HREQ[1]# P25 378
REQ[2J# Ja 0.270 HREQ[2J# R23 247
REQ[3]# J3 0.337 HREQ[3J# R25 383
REQ[4]# H3 0.356 HREQ[4]# T23 276
Address Group 1
ADSTB[1}# R5 0.214 HADSTB[1]# AA26 504
AT T1 0.470 HA[17J# Y24 457
A[18]# R2 0.404 HA[18]# V25 389
A[19]# P3 0.303 HA[19]# V23 284
A[20J# P4 0.246 HA[20]# W25 414
A1 R3 0.334 HA[21J# Y25 429
A[22J# T2 0.388 HA[22]# AA27 545
Al23# U1 0.458 HA[23]# w24 382
A[24]# P6 0.156 HA[241# w23 353
A[25]# U3 0.379 HA[25# w27 536
A[26]# T4 0.281 HA[26]# Y27 556
AT V2 0.417 HA[27]# AA28 631
A[28]# R6 0.166 HA[28]# w28 579
A[29]# W1 0.493 HA[29]# AB27 558
A[30]# T5 0.217 HA[30]# Y26 484
A[31# U4 0.285 HA[31]# AB28 617
Data Group 0
DSTBN[O]# E22 0.338 HDSTBNIOJ# J28 763
DSTBP[OJ# F21 0.326 HDSTBPI[OJ# K27 662
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Processor lengths

GMCH Lengths

DI[OJ# B21 0.414 HD[OJ# K22 329
D[1]# B22 0.475 HD[1]# H27 620
D[2J# A23 0.538 HD[2]# K25 438
DI3J# A25 0.608 HD[3]# L24 387
D[4J# c21 0.386 HD[4]# J27 600
D[5J# D22 0.386 HD[5J# G28 693
DI6]# B24 0.535 HD[6]# L27 518
D[71# C23 0.464 HD[7]# L23 329
D[8]# c24 0.515 HD[8]# L25 458
D[9J# B25 0.590 HD[9J# J24 438
D[10J# G22 0.274 HD[10]# H25 504
D[11]# H21 0.203 HD[11]# K23 319
D[12]# C26 0.589 HD[12]# G27 620
D[13]# D23 0.462 HD[13]# K26 494
D[141# J21 0.183 HD[14]# J23 393
D[15]# D25 0.550 HD[15]# H26 554
DBI[0]# E21 0.309 DINV[OJ# J25 514
Data Group 1
DSTBN[1]# K22 0.301 HDSTBN[1# Cc27 788
DSTBP[1]# J23 0.306 HDSTBP[1]# D26 736
D[16]# H22 0.272 HD[16]# F25 593
D[17]# E24 0.480 HD[17]# F26 634
D[18]# G23 0.358 HD[18]# B27 834
D[19]# F23 0.418 HD[19]# H23 412
D[20]# F24 0.443 HD[20]# E27 714
D[21]# E25 0.508 HD[21]# G25 522
D[22]# F26 0.513 HD[22]# F28 731
D[23J# D26 0.597 HD[23]# D27 766
D[241# L21 0.176 HD[24]# G24 493
D[25]# G26 0.524 HD[25]# C28 837
D[26]# H24 0.412 HD[26]# B26 815
D[27]# M21 0.171 HD[27]# G22 453
D[28]# L22 0.245 HD[28]# C26 768
D[29]# J24 0.401 HD[29]# E26 691
D[30]# K23 0.313 HD[30]# G23 464
D[31]# H25 0.473 HD[31]# B28 914
DBI[1]# G25 0.458 DINV[1]# E25 628
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Data Group 2
DSTBN[2J# K22 0.252 HDSTBN[2J# E22 538
DSTBP[2J# J23 0.266 HDSTBP[2]# E21 502
D[32}# M23 0.300 HD[32]# B21 664
D[33]# N22 0.226 HD[33]# G21 501
D[34}# P21 0.178 HD[34]# C24 683
D[35]# M24 0.371 HD[35]# C23 675
D[36}# N23 0.271 HD[36]# D22 633
D[37]# M26 0.454 HD[37]# c25 747
D[38]# N26 0.437 HD[38]# E24 619
D[39]# N25 0.383 HD[39]# D24 655
D[40}# R21 0.165 HD[40}# G20 358
D[41]# P24 0.343 HD[41]# E23 608
D[42}# R25 0.381 HD[42]# B22 828
D[43]# R24 0.329 HD[43]# B23 726
D[441# T26 0.420 HD[44}# F23 563
D[45]# T25 0.380 HD[45)# F21 460
D[46]# T22 0.221 HD[46]# C20 647
D[471# T23 0.279 HD[47]# Cc21 654
DBI[2]# P26 0.441 DINV[2J# B25 784
Data Group 3
DSTBN[3J# w22 0.298 HDSTBN[3J# D18 505
DSTBP[3}# w23 0.300 HDSTBP[3]# E18 463
D[48]# u26 0.419 HD[48]# G18 372
D[49]# U24 0.324 HD[49}# E19 511
D[50}# u23 0.270 HD[50}# E20 548
D[51]# V25 0.384 HD[51]# G17 326
D[52}# u21 0.167 HD[52]# D20 575
D[53J# V22 0.252 HD[53]# F19 469
D[54}1# V24 0.341 HD[54}# C19 598
D[55]# W26 0.447 HD[55]# c17 541
D[56]}# Y26 0.454 HD[56]# F17 372
D[571# W25 0.426 HD[57]# B19 649
D[58J# Y23 0.336 HD[58]# G16 347
D[59# Y24 0.386 HD[59# E16 490
D[60}# Y21 0.222 HD[60}# C16 522
D[61]# AA25 0.426 HD[61]# E17 431
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Processor lengths GMCH Lengths
D[62}# AA22 0.268 HD[62]# D16 509
D[63]# AA24 0.394 HD[63]# C18 579
DBI[3]# V21 0.202 DINV[3]# G19 431

Mobile Intel Pentium 4 Processor-M GTLREF Layout and
Routing Recommendations

4.5.1.

There are four AGTL+ GTLREF pins on the processor that are used to set the reference voltage level for
the AGTL+ signals (GTLREF). Because all of these pins are connected inside the processor package,
the GTLREF voltage only needs to be supplied to one of the four pins. The other three pins can be left
unconnected.

Figure 18. GTLREF Routing
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e The processor must have one dedicated voltage divider.
e Decouple the voltage divider with a 1-uF capacitor.
o Keep the voltage divider within 1.5 inches of the GTLREF pin

e Decouple each pin with a high frequency capacitor (such as a 220 pF 603) as close to the pin as
possible

o Keep signal routing at least 10 mils separated from the GTLREF routes. Use a minimum of a 7-mil
trace for routing.

e Do not allow signal lines to use the GTLREF routing as part of their return path (i.e., do not allow
the GTLREF routing to create splits or discontinuities in the reference planes of the Front Side Bus
signals.)

4.5.2. AGTL+ I/0O Buffer Compensation

The Mobile Intel Pentium 4 Processor—M has 2 pins, COMP[1:0], and the Intel 852GM chipset GMCH
has 2 pins, HXRCOMP and HYRCOMP, that require compensation resistors to adjust the AGTL+ I/O
buffer characteristics to specific board and operating environment characteristics. Also, the GMCH
requires two special reference voltage generation circuits to pins HXSWING and HYSWING for the
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same purpose described above. Refer to the Mobile Intel® Pentium® 4 Processor-M Datasheet and
Intel® 852GM GMCH Chipset Datasheet for details on resistive compensation.

45.2.1. Mobile Intel Pentium 4 Processor—M AGTL+ I/O Buffer Compensation

For the Mobile Intel Pentium 4 Processor—M, the COMP[1:0] pins (see Figure 19) must each be pulled-
down to ground with 51.1 Q + 1% resistors and should be connected to the Mobile Intel Pentium 4
Processor—M processor with a Zo = 51.1 Q trace that is less than 0.5 inches from the processor pins.
COMP[1:0] traces should be at least 25 mils (> 50 mils preferred) away from any other toggling signal.

Figure 19. Mobile Intel Pentium 4 Processor-M COMP[1:0] Resistive Compensation

COMP[0] COMPI1]
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Intel Celeron M Processor Front Side
Bus Design Guidelines

5.1.

5.2.

5.2.1.
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The following layout guidelines support designs using the Intel Celeron M processor and the Intel
852GM GMCH chipset. Due to on-die Rtt resistors on both the processor and the chipset, additional
resistors do not need to be placed on the motherboard for most FSB signals. A simple point-to-point
interconnect topology is used in these cases.

Intel Celeron M Processor Front Side Bus Design
Recommendations

For proper operation of the Intel Celeron M processor and the GMCH FSB interface, it is necessary that
the system designer meet the timing and voltage specification of each component. The following
recommendations are Intel’s best guidelines based on extensive simulation and experimentation that
make assumptions, which may be different than an OEM’s system design. The most accurate way to
understand the signal integrity and timing of the FSB in your platform is by performing a
comprehensive simulation analysis. It is possible that adjustments to trace impedance, line length,
termination impedance, board stack-up, and other parameters can be made that improve system
performance.

Refer to the Intel® Celeron® M Processor Datasheet for a FSB signal list, signal types, and definitions.
Below are the design recommendations for the data, address, and strobes. For the following discussion,
the pad is defined as the attach point of the silicon die to the package substrate. The following topology
and layout guidelines are preliminary and subject to change. The guidelines are derived from empirical
testing with GMCH package models.

Recommended Stack-up Routing and Spacing
Assumptions

The following section describes in more detail, the terminology and definitions used for different routing
and stack-up assumptions that apply to the recommended motherboard stack-up shown in Section 3.1.

Trace Space to Trace — Reference Plane Separation Ratio

Figure 22 illustrates the recommended relationship between the edge-to-edge trace spacing (2X) versus
the trace to reference plane separation (X). An edge-to-edge trace spacing (2X) to trace — reference
plane separation (X) ratio of 2 to 1 ensures a low crosstalk coefficient. All the effects of crosstalk are
difficult to simulate. The timing and layout guidelines for the processor have been created with the
assumption of a 2:1 trace spacing to reference plane ratio. A smaller ratio would have an unpredictable
impact due to crosstalk.
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Figure 22. Trace Spacing vs. Trace to Reference Plane Example
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5.2.2. Trace Space to Trace Width Ratio

Figure 20 illustrates the recommended relationship between the edge-to-edge trace spacing versus trace
width ratio for the best signal quality results. In general, a 3:1 trace space to trace width ratio is preferred
and highly recommended. In case of routing difficulties on the motherboard, using a 2:1 ratio would be
acceptable only if additional simulations conclude that it is possible, which may include some changes
to the stack-up or routing assumptions.

Figure 23. Three to One Trace Spacing to Trace Width Example
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5.3. Common Clock Signals

All common clock signals use an AGTL+ bus driver technology with on die integrated GTL termination
resistors connected in a point-to-point, Zo = 55 Q, controlled impedance topology between the processor
and the GMCH. No external termination is needed on these signals. These signals operate at the FSB
frequency of 100 MHz.

Common clock signals should be routed on an internal layer while referencing solid ground planes.
Based on current simulation results, routing on internal layers allows for a minimum pin-to-pin
motherboard length of approximately 1.0 inch and a maximum of 6.5 inches. Trace length matching for
the common clock signals is not required. For details on minimum motherboard trace length
requirements, please refer to Section 4.9.3.3 and Table 13 for more details. Intel recommends routing
these signals on the same internal layer for the entire length of the bus. If routing constraints require
routing of these signals with a transition to a different layer, a minimum of one ground stitching via for
every two signals should be placed within 100 mils of the signal transition vias.

Routing of the common clock signals should use 2:1 trace spacing to trace width. This implies a
minimum of 8 mils spacing (i.e., 12-mil minimum pitch) for a 4-mil trace width for routing on internal
layers. Practical cases of escape routing under the GMCH or processor package outline and vicinity may
not allow the implementation of 2:1 trace spacing requirements. Although every attempt should be made
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to maximize the signal spacing in these areas, it is allowable to have 1:1 trace spacing underneath the
GMCH and the processor package outlines and up to 200 — 300 mils outside the package outline.

Table 13 summarizes the list of common clock and key routing. RESET# (CPURST# of GMCH) is also
a common clock signal but requires a special treatment for the case where an ITP700FLEX debug port is
used. See Section 5.6 for further details.

Table 13. FSB Common Clock Signal Internal Layer Routing Guidelines

5.3.1.

54

Signal Names TransmTission Line Tot.al Trace Length m’;‘;&gﬂe Spacing &
CPU GMCH ype Min ~Max @ Width
(mils) (inches)

ADS# ADS# Strip-line 997 6.5 55+ 15% 2:1
BNR# BNR# Strip-line 1298 6.5 55+ 15% 2:1
BPRI# BPRI# Strip-line 1215 6.5 55+ 15% 2:1
BRO# BRO# Strip-line 1411 6.5 55+ 15% 2:1
DBSY# DBSY# Strip-line 1159 6.5 55+ 15% 2:1
DEFER# DEFER# Strip-line 1291 6.5 55+ 15% 2:1
DPWR# DPWR# Strip-line 1188 6.5 55+ 15% 2:1
DRDY# DRDY# Strip-line 1336 6.5 55+ 15% 2:1
HIT# HIT# Strip-line 1303 6.5 55+ 15% 2:1
HITM# HITM# Strip-line 1203 6.5 55 + 15% 2:1
LOCK# HLOCK# Strip-line 1198 6.5 55+ 15% 2:1
RSO0# RSO0# Strip-line 1315 6.5 55+ 15% 2:1
RS1# RS1# Strip-line 1193 6.5 55+ 15% 2:1
RS2# RS2# Strip-line 1247 6.5 55+ 15% 2:1
TRDY# HTRDY# Strip-line 1312 6.5 55+ 15% 2:1
RESET#' CPURST# Strip-line 1101 6.5 55+ 15% 2:1

NOTE: For topologies where an ITP700FLEX debug port is implemented, see Section 5.6 for RESET# (CPURST#)

implementation details.

Processor Common Clock Signal Package Length
Compensation

Trace length matching for the common clock signals is not required. However, package compensation
for the common clock signals is required for the minimum board trace. Please refer to Table 14 and the
example below for more details. Package length compensation should not be confused with length
matching. Length matching refers to constraints on the min and max length bounds of a signal group
based on clock length, whereas package length compensation refers to the process of compensating for
package length variance across a signal group.

All common clock signals are required to meet the minimum pad-to-pad requirement of 2.212 inches,
based on ADS# (as this signal has the longest package lengths). This implies a minimum pin-to-pin
motherboard trace length of 997 mils. Additional motherboard trace will be added to some of the shorter
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common clock nets on the system board in order to meet the same minimum requirement for trace
lengths from the die-pad of the processor to the associated die-pad of the chipset.

For example:

ADS# =997 mils board trace + 454 CPU PKG + 761 GMCH PKG = 2212 pad-to-pad length

BRO# = X mils board trace + 336 CPU PKG + 465 GMCH PKG = 2212 pad-to-pad length

Therefore: X = BRO# board trace = 2212 - 336 - 465 = 1411 pin to pin length.

Figure 20. Common Clock Topology

Processor Length L1 GMCH
/v — V\
Pad Pad

mmm Package trace
— Motherboard PCB trace

Table 14. Processor and GMCH FSB Common Clock Signal Package Lengths and Minimum Board
Trace Lengths

Signal Names Package Length Total Pad-to-Pad Min. Min. Board Trace Length

Intel Celeron M Length Requirements (mils)

CPU GMCH processor GMCH L1 (mils)
ADS# ADSH# 454 761 2212 997
BNR# BNR# 506 408 2212 1298
BPRI# BPRI# 424 573 2212 1215
BRO# BRO# 336 465 2212 1411
DBSY# DBSY# 445 608 2212 1159
DEFER# DEFER# 349 572 2212 1291
DPWR# DPWR# 506 518 2212 1188
DRDY# DRDY# 529 347 2212 1336
HIT# HIT# 420 489 2212 1303
HITM# HITM# 368 641 2212 1203
LOCK# HLOCK# 499 515 2212 1198
RS0# RS0# 576 321 2212 1315
RS1# RS1# 524 495 2212 1193
RS2# RS2# 451 514 2212 1247
TRDY# HTRDY# 389 511 2212 1312
RESET# | CPURST# 455 656 2212 1101
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Source Synchronous Signals General Routing
Guidelines

All source synchronous signals use an AGTL+ bus driver technology with on-die GTL termination
resistors connected in a point-to-point, Zo = 55 Q controlled impedance topology between the processor
and the GMCH. No external termination is needed on these signals. Source synchronous FSB address
signals operate at a double pumped rate of 200 MHz while the source synchronous FSB data signals
operate at a quad pumped rate of 400 MHz. High-speed operation of the source synchronous signals
requires careful attention to their routing considerations. The following guidelines should be strictly
adhered to, to guarantee robust high frequency operation of these signals.

Source synchronous data and address signals and their associated strobes are partitioned into groups of
signals. Flight time skew minimization within the same group of source synchronous signals is a key
parameter that allows their high frequency (400 MHz) operation. All the source synchronous signals that
belong to the same group should be routed on the same internal layer for the entire length of the bus.
It is OK to split different groups of source synchronous signals between different motherboard layers as
long as all the signals that belong to that group are kept on the same layer. Grouping of FSB source
synchronous signals is summarized in Table 15 and Table 17. This practice results in a significant
reduction of the flight time skew since the dielectric thickness, line width, and velocity of the signals
will be uniform across a single layer of the stack-up.

The source synchronous signals should be routed as a strip-line on an internal layer with complete
reference to ground planes both above and below the signal layer. Routing with references to split
planes or power planes other than ground is not recommended. For the recommended stack-up example
as shown in Figure 5, source synchronous FSB signals are routed on Layer 3 and Layer 6. Layer 2 and
Layer 7 are solid grounds across the entire motherboard. However, this is not sufficient since significant
coupling exists between signal layer, Layer 3 and power plane Layer 2 as well as signal layer, Layer 6
and power plane Layer 5. To guarantee complete ground referencing, Layer 4 and Layer 5 are converted
to ground plane floods in the areas where the source synchronous FSB signals are routed. In addition all
the ground plane areas are stitched with ground vias in the vicinity of the processor and the GMCH
package outlines with the vias of the ground pins of the processor and the GMCH pin-map.

Figure 21 illustrates a motherboard layout of the recommended stack-up of the FSB source synchronous
DATA and ADDRESS signals referencing ground planes on both Layer 7 and Layer 5. Note that in the
socket cavity of the processor, Layer 5 and Layer 6 is used for VCC core power delivery. However,
outside the socket cavity Layer 6 signals are routed on top of a solid Layer 7 ground plane and also
Layer 5 is converted to a ground flood under the shadow of the FSB signals routing between the
processor and the GMCH. Stitching of all the GND planes is provided by the ground vias in the pin-map
of the processor and the GMCH.

Intel® 852GM Chipset Platform Design Guide



Intel Celeron M Processor Front Side Bus Design Guidelines

Figure 21. Layer 6 FSB Source Synchronous Signals GND Referencing to Layer 5
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In a similar way, Figure 22 illustrates a recommended layout and stack-up example of how another
group of FSB source synchronous DATA and ADDRESS signals can reference ground planes on both
Layer 2 and Layer 4. Note that in the socket cavity of the processor, Layer 3 is used for VCC core power
delivery to reduce the I*R drop. However, outside of the socket cavity Layer 3 signals are routed below

a solid Layer 2 ground plane and also Layer 4 is converted to a ground flood under the shadow of the
FSB signals routing between the processor and the GMCH.
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Figure 22. Layer 3 FSB Source Synchronous Signals
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Source Synchronous Signal Length Matching Constraints

The routing guidelines presented in the following subsections define the recommended routing
topologies, trace width and spacing geometries, and absolute minimum and maximum routed lengths for
each signal group, which are recommended to achieve optimal SI and timing. In addition to the absolute
length limits provided in the individual guideline tables, more restrictive length matching requirements
called length-matching constraints. These additional requirements further restrict the minimum to
maximum length range of each signal group with respect to strobe, within the overall boundaries defined
in the guideline tables, as required to guarantee adequate timing margins. The amount of minimum to
maximum length variance allowed for each group around the strobe reference length varies from signal
group to signal group depending on the amount of timing variation, which can be tolerated.

Package Length Compensation

The Intel Celeron M processor package length does not need to be accounted for in the motherboard
routing since the processor has the source synchronous signals and the strobes length matched within the
group inside the package routing. However trace length matching of the GMCH package length does
need to be accounted for in the motherboard routing since the package does not have the source
synchronous signals and the strobes length matched within the group inside the package routing. See
Table 19 for the processor and the GMCH package lengths. Skew minimization requires GMCH die-pad
to processor pin (pad-to-pin) trace length matching of the FSB source synchronous signals that belong to
the same group including the strobe signals of that group.
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Package length compensation should not be confused with length matching. Length matching refers to
constraints on the min and max length bounds of a signal group based on clock length, whereas package
length compensation refers to the process of compensating for package length variance across a signal
group. There is some overlap in that both affect the target length of an individual signal. Intel
recommends that the initial route be completed based on the length matching formulas in conjunction
with nominal package lengths and that package length compensation be performed as secondary
operation.

Source Synchronous — Data Group

Robust operation of the 400-MHz, source synchronous data signals require tight skew control. For this
reason, these signals are split into matched groups as outlined in Table 15. All the signals within the
same group should be kept on the same layer of motherboard routing and should be routed to the same
pad-to-pin length within £100 mils of the associated strobes. Only the Intel Celeron M Processor has the
package trace equalization for signals within each data and address group. The GMCH does not have the
package trace equalization for signals within each data and address group. See Table 19 for the package
lengths. Please refer to Section 4.9.3.1 for trace length and package compensation requirements. The
two complementary strobe signals associated with each group should be length matched (pad-to-pin) to
each other within + 25 mils and tuned to the average length of the data signals (pad-to-pin) of their
associated group. This will optimize setup/hold time margin.

Current simulation results provide routing guidelines using 3:1 spacing for the FSB source synchronous
data and strobe signals. This implies a minimum of 12-mil spacing (i.e. 16-mil minimum pitch) for a 4-
mil trace width. Practical cases of escape routing under the GMCH or the processor package outline and
vicinity may not even allow the implementation of 2:1 trace spacing requirements. Although every
attempt should be made to maximize the signal spacing in these areas, it is allowable to have 1:1 trace
spacing underneath the GMCH and the processor package outlines and up to 200 — 300 mils outside the
package outline. The benefits of additional spacing include increased signal quality and voltage
margining. The trace routing and length matching requirements are as follows in Section 5.4.1 through
Section 5.4.5. Note that if trace impedance can be controlled to within + 10%, the FSB data signals can
then be routed using 2:1 spacing guidelines. The strobes, however, must still be routed with 3:1 spacing.

Table 15. Processor FSB Data Source Synchronous Signal Trace Length Mismatch Mapping

DINV signal for . .
baacioup | gssocaled | Signal | DataStobes associated | Stiobe | oges
D[15:0]# DINVO# + 100 mils DSTBPO#, DSTBNO# + 25 mils 1,2
D[31:16]# DINV1# + 100 mils DSTBP1#, DSTBN1# + 25 mils 1,2
D[47:32]# DINV2# + 100 mils DSTBP2#, DSTBN2# + 25 mils 1,2
D[63:48]# DINV3# + 100 mils DSTBP3#, DSTBN3# + 25 mils 1,2
NOTES:

1. Strobes of the same group should be trace length matched to each other within +25 mil and to the average
length of their associated Data signal group.

2. Note that all length matching formulas are based on GMCH die-pad to processor pin total length per byte lane.
Package length table are provided for all signals in order to facilitate this pad to pin matching.

Table 16 lists the source synchronous data signal general routing requirements. Due to the 400-MHz,
high frequency operation of the data signals should be limited to a pin-to-pin trace length minimum of
0.50 inches and maximum of 5.5 inches.
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Table 16. FSB Source Synchronous Data Signhal Routing Guidelines

5.4.4.

Table 17.

60

Signal Names Total Trace
L Length Nominal | Spacing
TreLiPnsem_llssg)n Impedance | & Width
Data Data Data Data yp Min Max (Q) (mils)
Group #1 | Group #2 | Group #3 | Group #4 (inches) | (inches)

D[15:0]# D[31:16]# | D[47:32]# | D[63:48]# Strip-line 0.5 5.5 55+ 15% 3:1
DINVO# DINV1# DINV2# DINV3# Strip-line 0.5 5.5 55 +15% 3:1
DSTBN[0]#| DSTBN[1]# | DSTBN[2]# | DSTBNI[3]# Strip-line 0.5 5.5 55+ 15% 3:1
DSTBP[0}# | DSTBP[1]# | DSTBP[2]# | DSTBP[3}# Strip-line 0.5 5.5 55 +15% 3:1

NOTES:
1. These data signals can be routed with 2:1 spacing if using 55 + 10% nominal impedance. However, spacing to

associated strobes must still be kept at 3:1.

Source Synchronous — Address Group

Source synchronous address signals operate at 200 MHz. Thus, their routing requirements are very
similar to the data signals. Refer to Sections 5.4 and 5.4.1 for further details. Table 17 details the
partition of the address signals into matched length groups. Due to the lower operating frequency of the
address signals, pad-to-pin length matching is relaxed to + 200 mils. Each group is associated with only
one strobe signal. To maximize setup/hold time margin, the address strobes should be trace length
matched to the average trace length of the address signals of their associated group. In addition, each
address signal should be trace length matched within + 200 mils of its associated strobe signal.

Processor FSB Address Source Synchronous Signal Trace Length Mismatch Mapping

N } ] Strobe to Assoc.
CPU Signal Name Miltg:ﬂ?rl Strobe Assg;:gited With the Address Signal Notes
g p Matching
REQ[4:0]#, A[16:3]# + 200 mils ADSTBO# + 200 mils 1,2,3
A[31:17]# + 200 mils ADSTB1# + 200 mils 1,2,3

NOTES:
1. ADSTB[1:0}# should be should be trace length matched to the average length of their associated Address

signals group
2. Each Address signal should be trace length matched to its associated Address Strobe within + 200 mils.
3. Note that all length matching formulas are based on GMCH die-pad to processor pin total length per signal
group. Package length table are provided for all signals in order to facilitate this pad to pin matching.

Table 18 lists the source synchronous address signals general routing requirements. They should be
routed to a pin-to-pin length minimum of 0.50 inches and maximum of 6.5 inches. Due to the 200-MHz,
high frequency operation of the address signals, the routing guidelines listed in Table 18 allows for 2:1
spacing for the address signals given a 55 Q + 15% characteristic trace impedance except for address
strobe signals. But if space permits, 3:1 spacing is strongly advised for these signals.
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Table 18. Processor FSB Source Synchronous Address Signal Routing Guidelines

Signal Names Total Trace Length
e : Nominal Width &
Transmission Line Type h :
Address Address Min Max Impedance (@) | Spacing (mils)
Group #1 Group #2 (inches) | (inches)
A[16:3]# A[31:17]# Strip-line 0.50 6.5 55+ 15% 4&8
REQ[4:0]# Strip-line 0.50 6.5 55+ 15% 4&8
ADSTB#[0] ADSTB#[1] Strip-line 0.50 6.5 55+ 15% 4 &12

5.4.5. Intel Celeron M Processor and Intel 852GM Chipset GMCH FSB
Signal Package Lengths

Table 19 lists the preliminary package trace lengths of the Intel Celeron M Processor and the Intel
852GM chipset GMCH for the source synchronous data and address signals. The processor FSB
package signals within the same group are routed to the same package trace length, but the GMCH
package signals within the same group are not routed to the same package trace length. As a result of
this package length compensation is required for GMCH. Refer to Section 5.4.1 for length matching
constrains and Section 5.4.2 package length compensation for further details. The processor package
traces are routed as micro-strip lines with a nominal characteristic impedance of 55 Q + 15%.

Intel® 852GM Chipset Platform Design Guide
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Table 19. Intel Celeron M Processor and GMCH Source Synchronous FSB Signal Package Lengths

_ cPU CcPU GMCH | cPU cPU GMCH
o | Signal | FAEKe | o ame | Longt [|aroup | Signal | A | o oM ame | Longth
Name | “his) (mils) Name (mils) (mils)

D15# 721 HD15# 554 D31# 564 HD31# 914

D14# 721 HD14# 393 D30# 564 HD30# 464

D13# 721 HD13# 494 D29# 564 HD29# 691

D12# 721 HD12# 620 D28# 564 HD28# 768

D11# 721 HD11# 319 D27# 564 HD27# 453

D10# 721 HD10# 504 D26# 564 HD26# 815

Do# 721 HDo# 438 D25# 564 HD25# 837

D8# 721 HD8# 458 D24i# 564 HD24# 493

bata | D74 721 HD7# 329 | o | D23# 564 HD23# 766
Group|  Dé# 721 HD6# 518 | Group| D22# 564 HD22# 731
! D5# 721 HD5# 693 2 D21# 564 HD21# 522
Da# 721 HD4# 600 D20# 564 HD20# 714

D3# 721 HD3# 387 D19# 564 HD19# 412

D2# 721 HD2# 438 D18# 564 HD18# 834

D1# 721 HD1# 620 D17# 564 HD17# 634

DO# 721 HDO# 329 D16# 564 HD16# 593

DINV[OJ# | 721 DINV[OJ# 514 DINV[1# | 564 DINV[1]# 628
DSTBP[O}#| 721 | HDSTBP[OM| 662 DSTBP[1}#| 564 | HDSTBP[1}#| 736
DSTBN[O}#| 721 | HDSTBN[O}| 763 DSTBN[1}#| 564 | HDSTBN[1#| 787

Data | Da7# 661 HD47# 654 | Data | D63# 758 HD63# 579
Grgu” D46# 661 HD46# 647 GrZ“p D624 758 HD62# 509
D45# 661 HD45# 460 D61# 758 HD61# 431

D44# 661 HD44# 563 D60# 758 HD6O# 522

D43# 661 HD43# 726 D59# 758 HD59# 490

DA42# 661 HD42# 828 D58# 758 HD58# 347

D41# 661 HD41# 608 D57# 758 HD57# 649

D40# 661 HDA40# 358 D56# 758 HD56# 372

D3g# 661 HD39# 655 D554 758 HD55# 541

D38# 661 HD38# 619 D54# 758 HD54# 598

D37# 661 HD37# 747 D53# 758 HD53# 469

D36# 661 HD36# 633 D52# 758 HD52# 575

D35# 661 HD35# 675 D51# 758 HD51# 326

D34# 661 HD34# 683 D50# 758 HD50# 549

D33# 661 HD33# 501 DAg# 758 HD49# 511

D32# 661 HD32# 664 D48# 758 HD48# 372
DINV[2J# | 661 DINV[2J# 784 DINV[3# | 758 DINV[3J# 431
DSTBP[2/#| 661 | HDSTBP[2}#| 502 DSTBP[3}#| 758 | HDSTBP[3}#| 463
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_ CPU CPU GMCH | cPU CPU GMCH
glr%TJ%I Signal F)Laec nk;t%e Si g(r?g/ll IC\lHam e PLag nkg?t%e élr%rl]f;)l Signal IDLaec nk;t%e Si gﬁg/ll IC\lHam e PLag nkg?t%e

Name | “iis) (mils) Name | “iis) (mils)
DSTBN[2}#| 661 |HDSTBN[2j#| 538 DSTBN[3[#| 758 |HDSTBN[3}#| 505

REQ4# 616 HREQ4# 276 A31# 773 HA31# 617

REQ3# 616 HREQ3# 383 A30# 773 HA30# 484

REQ2# 616 HREQ2# 247 A20# 773 HA29# 558

REQ1# 616 HREQ1# 378 A28# 773 HA28# 579
REQO# 616 HREQO# 569 A27# 773 HA27# 631

A16# 616 HA16# 491 A26# 773 HA26# 556

A15# 616 HA15# 375 A25# 773 HA25# 535

A4 616 HA14# 562 (?r?)?]rp A24# 773 HA24# 353

A13# 616 HA13# 501 2 A23# 773 HA23# 382

éi‘l‘l fp A124 616 HA12# 522 A224 773 HA22# 545
1 A11# 616 HA11# 566 A21# 773 HA21# 429
A10# 616 HA10# 560 A20# 773 HA20# 414

Ag# 616 HAQ# 327 A19# 773 HA19# 284

A8# 616 HAS# 333 A18# 773 HA18# 389

AT# 616 HAT# 274 A17# 773 HA1T7# 457

A# 616 HAG# 523 ADSTB[1}#| 773 | HADSTB[1}#| 504

AS# 616 HAS# 551 Host | BCLKO 447 BCLK 1138

Ad# 616 HA4# 352 || Clocks|  pciK1 447 BCLK# 1145

A3# 616 HA3# 468
ADSTB[O}#| 616 | HADSTB[OJ#| 419
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Asynchronous Signals

The following sections describe the topologies and layout recommendations for the Asynchronous Open
Drain and CMOS signals found on the platform. All Open Drain signals listed in the following sections
must be pulled-up to VCCP (1.05 V). If any of these Open Drain signals are pulled-up to a voltage
higher than VCCP, the reliability and power consumption of the processor may be affected. Therefore, it
is very important to follow the recommended pull-up voltage for these signals. All signals must meet the
AC and DC specifications as documented in the Intel® Celeron® M Processor Datasheet.

Table 20. Asynchronous AGTL+ Nets

64

Signal Description Topology CPU IO Output Output Input Input Power
Names # Type Buffer Well
Type
A20M# Address 20 2C | ICH4-M CMOS CPU N/A
mask
DPSLP# Deep sleep 2B | ICH4-M CMOS CPU N/A
FERR# Floating point 1B o} CPU AGTL+ ICH4-M Main 1/0 (3.3
error V)
IERR# Internal error 1A (0] CPU AGTL+ System Vcc_Receiver
Receiver
IGNNE# Ignore next 2C ICH4-M CMOS CPU N/A
numeric error
INIT# Processor 3 ICH4-M CMOS CPU, N/A, 3.3V
initialize FWH
LINTO/INTR Local 2C ICH4-M CMOS CPU N/A
interrupts
LINT1/NMI Local 2C ICH4-M CMOS CPU N/A
interrupts
PROCHOT# Thermal 1C (0] CPU AGTL+ System Vcc_Receiver
sensor Receiver
PWRGOOD System power 2A ICH4-M oD CPU N/A
good CMOS
SLP# Sleep 2C | ICH4-M CMOS CPU N/A
SMI# System 2C | ICH4-M CMOS CPU N/A
management
interrupt
STPCLK# Processor stop 2C ICH4-M CMOS CPU N/A
clock
THRMTRIP# Thermal 1B (0] CPU AGTL+ System Vcc_Receiver
sensor Receiver
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Topology 1A: Open Drain (OD) Signals Driven by the Processor
— IERR#

The Topology 1A OD signal IERR# should adhere to the following routing and layout
recommendations. Table 21 lists the recommended routing requirements for the IERR# signal of the
processor. The routing guidelines allow the signal to be routed as either micro-strip or strip-lines using
55 Q0 + 15% characteristic trace impedance. Series resistor R1 is a dampening resistor for reducing
overshoot/ undershoot reflections on the transmission line. The pull-up voltage for termination resistor
Rtt is VCCP (1.05 V). Due to the dependencies on system design implementation, IERR# can be
implemented in a number of ways to meet design goals. IERR# can be routed as a test point or to any
optional system receiver.

Figure 23. Routing lllustration for Topology 1A

VCCP
CPU System
Receiver
Rit
|
L2
R1
L1 L3
Table 21. Layout Recommendations for Topology 1A
L1 L2 L3 R1 Ritt Transmission Line Type

0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q + 5% 56 Q + 5% Micro-strip
0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q +5% 56 Q + 5% Strip-line

5.5.2.

Intel® 852GM Chipset Platform Design Guide

Topology 1B: Open Drain (OD) Signals Driven by the Processor
— FERR# and THERMTRIP#

The Topology 1B OD signals FERR# and THERMTRIP# should adhere to the following routing and
layout recommendations. Table 22 lists the recommended routing requirements for the FERR# and
THERMTRIP# signals of the processor. The routing guidelines allow the signals to be routed as either
micro-strips or strip-lines using 55 Q + 15% characteristic trace impedance. Series resistor R1 is a
dampening resistor for reducing overshoot/undershoot reflections on the transmission line. The pull-up
voltage for termination resistor Rtt is VCCP (1.05 V).

Intel recommends that the FERR# signal of the processor be routed to the FERR# signal of the ICH4-M.
THERMTRIP# can be implemented in a number of ways to meet design goals. It can be routed to the
ICH4-M or any optional system receiver. It is recommended that the THERMTRIP# signal of the
processor be routed to the THRMTRIP# signal of the ICH4-M. The ICH4-M’s THRMTRIP# signal is a
new signal to the I/0 controller hub architecture that allows the ICH4-M to quickly put the whole
system into a S5 state whenever the catastrophic thermal trip point has been reached.
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If either FERR# or THERMTRIP# is routed to an optional system receiver rather than the ICH4-M and
the interface voltage of the optional system receiver does not support a 1.05-V voltage swing, then a
voltage translation circuit must be used. If the recommended voltage translation circuit described in
Section 5.5.8 is used, the driver isolation resistor shown in Figure 30, Rs, should replace the series
dampening resistor R1 in Topology 1B. Thus, it is important to note that R1 will no longer be required
in such a topology.

Figure 24. Routing lllustration for Topology 1B

CPU ICH4-M VCCP
(or sys. receiver)
Rit
L2
R1
L1 L3
Table 22. Layout Recommendations for Topology 1B
L1 L2 L3 R1 Rtt Transmission Line
Type
0.5"-12.0" 0"-3.0" 0"-3.0" 56 Q5% 56 Q + 5% Micro-strip
0.5"-12.0" 0"-3.0" 0" -3.0" 56 Q5% 56 Q+5% Strip-line

5.5.3.

66

Topology 1C: Open Drain (OD) Signals Driven by the Processor
— PROCHOT#

The Topology 1C OD signal PROCHOT# should adhere to the following routing and layout
recommendations. Table 23 lists the recommended routing requirements for the PROCHOT# signal of
the processor. The routing guidelines allow the signal to be routed as either a micro-strip or strip-line
using 55 Q + 15% characteristic trace impedance. Figure 25 shows the recommended implementation
for providing voltage translation between the processor’s PROCHOTH# signal and a system receiver that
utilizes a 3.3-V interface voltage (shown as V_10 _RCVR). The receiver at the output of the voltage
translation circuit can be any system receiver that can function properly with the PROCHOT# signal
given the nature and usage model of this pin. PROCHOT# is capable of toggling hundreds of times per
second to signal a hot temperature condition.

Series resistor Rs is a component of the voltage translation logic and serves as a driver isolation resistor.
Rs is shown separated by distance L3 from the first bipolar junction transistor (BJT), Q1, to emphasize
the placement of Rs with respect to Q1. The placement of Rs a distance L3 before the Q1 BJT is a
specific implementation of the generalized voltage translator circuit shown in Figure 30. Rs should be
placed at the beginning of the T-split from the PROCHOT# signal. The pull-up voltage for termination
resistor Rtt is VCCP (1.05 V).
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Figure 25. Routing lllustration for Topology 1C

(System receiver)

3.3
V_I0_RCVR
CPU
VCCP
Rit
L2
L1 L3 Q-+
Rs

Table 23. Layout Recommendations for Topology 1C
L1 L2 L3 L4 Rs R1 R2- Rtt Tffi”nsemTi;SLO”
0.5"-12.0"[0"-3.0"[0"-3.0"[ 0.5" - 12.0"| 330 Q £ 5%| 1.3 kQ £ 5%[330 Q + 5%| 56 Q + 5%|  Micro-strip
0.5"-12.0"[0"=3.0"[ 0"—3.0"| 0.5" = 12.0"[330 2 £ 5%[ 1.3 kQ + 5% | 330 Q + 5% | 56 Q + 5% Strip-line

5.5.4.

Note:

Topology 2A: Open Drain (OD) Signals Driven by ICH4-M —
PWRGOOD

The Topology 2A OD signal PWRGOOD, which is driven by the ICH4-M (CMOS signal input to
processor) should adhere to the following routing and layout recommendations. Table 24 lists the
recommended routing requirements for the PWRGOOD signal of the processor. The routing guidelines
allow the signal to be routed as either micro-strip or strip-lines using 55 Q + 15% characteristic trace
impedance. The pull-up voltage for termination resistor Rtt is VCCP (1.05 V).

The ICH4-M’s CPUPWRGD signal should be routed point-to-point to the processor’s PWRGOOD
signal. The routing from the processor’s PWRGOOD pin should fork out to both to the termination
resistor, Rtt, and the ICH4-M. Segments L1 and L2 from Table 24 should not T-split from a trace from

the pin.

Figure 26. Routing lllustration for Topology 2A

VCCP

Rit

CPU

L2

L1

ICH4-M
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Table 24.

5.5.5.

Note:

Layout Recommendations for Topology 2A
L1 L2 Rtt Transmission Line Type
0.5"-12.0" 0"-3.0" 330 Q5% Micro-strip
0.5"-12.0" 0"-3.0" 330 Q 5% Strip-line

Topology 2B: CMOS Signals Driven by ICH4-M — DPSLP#

The Topology 2B CMOS DPSLP# signal, which is driven by the ICH4-M (CMOS signal input to the
processor), should adhere to the routing and layout recommendations illustrated in Figure 27. As listed
in Figure 27, the L1 and L2 segments of the DPSLP# signal topology can be routed as either micro-strip
or strip-lines using 55 Q + 15% characteristic trace impedance.

The ICH4-M’s DPSLP# signal should be routed point-to-point with the daisy chain topology shown.
The routing of DPSLP# at the CPU should fork out to both the ICH4-M and the GMCH. Segments L1
and L2 from Figure 27 should not T-split from a trace from the pin.

Figure 27. Routing lllustration for Topology 2B

Table 25.

5.5.6.

68

GMCH CPU ICH4-M

L2 L1
Layout Recommendations for Topology 2B
L1 L2 Transmission Line Type
0.5"-12.0" 0.5"-6.5" Micro-strip
0.5"-12.0" 0.5"-6.5" Strip-line

Topology 2C: CMOS Signals Driven by ICH4-M — LINTO/INTR,
LINT1/NMI, A20M#, IGNNE#, SLP#, SMI#, and STPCLK#

The Topology 2C CMOS LINTO/INTR, LINT1/NMI, A20M#, IGNNE#, SLP#, SMI#, and STPCLK#
signals should implement a point-to-point connection between the ICH4-M and the processor. The

routing guidelines allow both signals to be routed as either micro-strip or strip-lines using 55 Q =+ 15%
characteristic trace impedance. No additional motherboard components are necessary for this topology.
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Figure 28. Routing lllustration for Topology 2C

Table 26.

5.5.7.

CPU ICH4-M

L1

Layout Recommendations for Topology 2C

L1 Transmission Line Type
0.5"-12.0" Micro-strip
0.5"-12.0" Strip-line

Topology 3: CMOS Signals Driven by ICH4-M to CPU and FWH
— INIT#

The signal INIT# should adhere to the following routing and layout recommendations. Table 27 lists the
recommended routing requirements for the INIT# signal of the ICH4-M. The routing guidelines allow
both signals to be routed as either micro-strip or strip-lines using 55 QQ + 15% characteristic trace
impedance. Figure 29 shows the recommended implementation for providing voltage translation
between the ICH4-M’s INIT# voltage signaling level and any firmware hub (FWH) that utilizes a 3.3-V
interface voltage (shown as a supply V_10_FWH). See Section 5.5.8 for more details on the voltage
translator circuit.

Series resistor Rs is a component of the voltage translator logic circuit and serves as a driver isolation
resistor. Rs is shown separated by distance L3 from the first bipolar junction transistor (BJT), Q1, to
emphasize the placement of Rs with respect to Q1. The placement of Rs a distance of L3 before the Q1
BJT is a specific implementation of the generalized voltage translator circuit shown in Figure 30. The
routing recommendations of transmission line L3 in Figure 29 is listed in Table 27 and Rs should be
placed at the beginning of the T-split of the trace from the ICH4-M’s INIT# pin.
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Figure 29. Routing lllustration for Topology 3

FWH
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V_I0_FWH
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CPU ICH4-M

L1
L2 L3

Rs

Table 27. Layout Recommendations for Topology 3

L1412 L3 L4 Rs R1 R2 Transmission Line
Type
0.5"-12.0" 0"-3.0" 0.5"-6.0" 3302+ 5% 1.3kQ +5% 330 Q£ 5% Micro-strip
0.5"-12.0" 0"-3.0" 0.5"-6.0" 330Q+5% 1.3kQ + 5% 330 Q£ 5% Strip-line

5.5.8. Voltage Translation Logic

A voltage translation circuit or component is required on any signals where the voltage signaling level
between two components connected by a transmission line may cause unpredictable signal quality. The
recommended voltage translation circuit for the platform is shown in Figure 30. The driver isolation
resistor, Rs, is place at the beginning of a transmission line that connects to the first bipolar junction
transistor, Q1. Though the circuit shown in Figure 30 was developed to work with signals that require
translation from a 1.05 V to a 3.3 V voltage level, the same topology and component values, in general,
can be adapted for use with other signals as well, provided the interface voltage of the receiver is also
3.3 V. Any component value changes or component placement requirements for other signals must be
simulated in order to guarantee good signal quality and acceptable performance from the circuit.

In addition to providing voltage translation between driver and receiver devices, the recommended
circuit also provides filtering for noise and electrical glitches. A larger first-stage collector resistor, R1,
can be used on the collector of Q1, however, it will result in a slower response time to the output falling
edge. In the case of the INIT# signal, resistors with value*s as close as possible to those listed in Figure
30 should be used without exception.

With the low 1.05-V signaling level of the Intel Celeron M Processor Front Side Bus, the voltage
translation circuit provides ample isolation of any transients or signal reflections at the input of transistor
Q1 from reaching the output of transistor Q2. Based on simulation results, the voltage translation circuit
can effectively isolate transients as large as 200 mV and that last as long as 60 ns.
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Figure 30. Voltage Translation Circuit
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Processor RESET# Signal

The RESET# signal is a common clock signal driven by the GMCH CPURST# pin. In a production
system where no ITP700FLEX debug port is implemented, a simple point-to-point connection between
the CPURST# pin of the GMCH and processor RESET# pin is recommended (see Figure 31). On-die
termination of the AGTL+ buffers on both the processor and the GMCH provide proper signal quality
for this connection. This is the same case as for the other common clock signals listed Section 5.3.
Length L1 of this interconnect should be limited to minimum of 1 inch and maximum of 6.5 inches.

Figure 31. Processor RESET# Signal Routing Topology with NO ITP700FLEX Connector

CPU GMCH

B

L1

For a system that implements an ITP700FLEX debug port a more elaborate topology is required in order
to guarantee proper signal quality at both the processor signal pad and the ITP700FLEX input receiver.
In this case the topology illustrated in Figure 32 should be implemented. The CPURST# signal from the
GMCH should fork out (do not route one trace from GMCH pin and then T-split) towards the
processor’s RESET# pin as well as towards the Rtt and Rs resistive termination network placed next to
the ITP700FLEX debug port connector. Rtt (54.9 Q + 1%) pulls-up to the VCCP voltage and is placed
at the end of the L2 line that is limited to a 12-inch maximum length. Rs (22.6 Q +/- 1%) should be
placed right next to Rtt to minimize the routing between them in the vicinity of the ITP700FLEX
connector to limit the L3 length to less than 0.5 inches. ITP700FLEX operation requires the matching of
L2 + L3 - L1 length to the length of the BPM[4:0]# signals length within + 250 mils. See Table 28 for
routing length summary and termination resistor values.
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Currently 1% tolerance resistors are recommended for Rs and Rtt. The use of 5% tolerant resistors for
these resistors and whether it could provide adequate signal quality performance is under investigation.

Figure 32. Processor RESET# Signal Routing Topology with ITP700FLEX Connector

CcPU
eMeH L1 RESET#
CPURESET#

VCCP
T
Rit ITPFLEX
Rs CONNECTOR
L2 L3 resers

Table 28. Processor RESET# Signal Routing Guidelines with ITP700FLEX Connector
L1 L2+L3 L3 Rs Rtt

1.0"-6.0" 6.0” max 0.5” max Rs =226 Q1% Rtt =220 Q + 5%

5.6.1. Processor RESET# Routing Example

Figure 33 illustrates a board routing example for the RESET# signal with an ITP700FLEX debug port
implemented. It illustrates how the CPURST# pin of GMCH forks out into two branches on Layer 6 of
the motherboard. One branch is routed directly to the processor RESET# pin amongst the rest of the
common clock signals. Another branch routes below the address signals and vias down to the secondary
side that route to the Rs and Rtt resistors. These resistors are placed in the vicinity of the ITP700FLEX
debug port.

Note: The placement of Rs and Rtt next to each other is to minimize the routing between Rs and Rtt as well as
the minimal routing between Rs and the ITP700FLEX connector. Also, since a transition between Layer
6 and the secondary side occurs, a GND stitching via is added to guarantee continuous ground reference
of the secondary side routing of the RESET# signal to ITP700FLEX connector.
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Processor and GMCH Host Clock Signals

Figure 34 illustrates processor and GMCH host clock signal routing. Both the processor and the
GMCH’s BCLK]1:0] signals are initially routed from the CK-408 clock generator on Layer 3.In the
recommended routing example (Figure 34) secondary side layer routing of BCLK[1:0] is 507 mils long.
To meet length-matching requirements between the processor and GMCH’s BCLK[1:0] signals, a
similar transition from Layer 3 to the secondary side layer is done next to the GMCH package outline.
Routing of the GMCH’s BCLK][1:0] signals on the secondary side is also trace tuned to 507 mils.
BCLK][1:0] layer transition vias are accompanied by GND stitching vias. For similar reasons, routing for
the ITP interposer’s BCLK[1:0] signals also transition from Layer 3 to the secondary side layer and have
507-mil long traces on this layer. Throughout the routing length on Layer 3, BCLK[1:0] signals should
reference a solid GND plane on Layer 2 and Layer 4 as shown in Figure 22.

If a system supports either the on-board ITP700FLEX connector or ITP interposer only, then differential
host clock routing to either the ITP700FLEX connector or CPU socket (but not both) is required.

Intel® 852GM Chipset Platform Design Guide 73




Intel Celeron M Processor Front Side Bus Design Guidelines

Figure 34. Processor and GMCH Host Clock Layout Routing Example
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Processor GTLREF Layout and Routing
Recommendations

There is one AGTL+ reference voltage pin on the Intel Celeron M Processor, GTLREF, which is used to
set the reference voltage level for the AGTL+ signals (GTLREF). The reference voltage must be
supplied to the GTLREEF pin. The voltage level that needs to be supplied to GTLREF must be equal to
2/3 * VCCP = 2%. The GMCH also requires a reference voltage (MCH_GTLREF) to be supplied to its
HVREF[4:0] pins. The GTLREF voltage divider for both the processor and GMCH cannot be shared.
Thus, both the processor and GMCH must have their own locally generated GTLREF networks. Figure
35 shows the recommended topology for generating GTLREF for the processor using a R1 =1kQ + 1%

and R2 =2 kQ + 1% resistive divider.
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Since the input buffer trip point is set by the 2/3*VCCP on GTLREF and to allow tracking of VCCP
voltage fluctuations, no decoupling should be placed on the GTLREF pin. The node between R1 and R2
(GTLREF) should be connected to the GTLREF pin of the processor with Zo = 55 Q trace shorter than
0.5 inches. Space any other switching signals away from GTLREF with a minimum separation of 25
mils. Do not allow signal lines to use the GTLREF routing as part of their return path (i.e. do not allow
the GTLREF routing to create splits or discontinuities in the reference planes of the FSB signals).

RSVD signal pins E26, G1, and AC1 are to be left unconnected on Intel” Celeron™ M processor based
systems.

Figure 35. Processor GTLREF Voltage Divider Network

+ P < 0.5”
R1 / Z0=55Q) trace
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1% | | I
GTLREF | GTLREF RSVD
;ﬁ (pin AD26) (pin AC1)
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— Processor
—— RSVD RSVD |—
(pin E26) (pin G1)

A recommended layout of GTLREF for the processor is shown in Figure 36. To avoid interaction with
FSB routing and power delivery, GTLREF’s R1 and R2 components are placed next to each other on the
primary side of the motherboard and connected with a Zo = 55 Q to the GTLREF pin on the processor.
The BGA ball lands on the primary side for the RSVD signal pins E26, G1, and AC1 are shown for
illustrative purposes and are not routed.
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Figure 36. Processor GTLREF Motherboard Layout
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AGTL+ I/O Buffer Compensation

The Intel Celeron M Processor has 4 pins, COMP[3:0], and the GMCH has 2 pins, HRCOMP[1:0], that
require compensation resistors to adjust the AGTL+ I/O buffer characteristics to specific board and
operating environment characteristics. Also, the GMCH requires two special reference voltage
generation circuits to pins HSWNG[1:0] for the same purpose described above. Refer to the Intel®
Celeron® M Processor Datasheet and Intel® 852GM Chipset GMCH datasheet for details on resistive
compensation.

Processor AGTL+ I/O Buffer Compensation

For the Intel Celeron M Processor, the COMP[2] and COMP[0] pins (see Figure 37) must each be
pulled-down to ground with 27.4 Q) + 1% resistors and should be connected to the processor with a Zo =
27.4 Q trace that is less than 0.5 inches from the processor pins. The COMP[3] and COMPJ[1] pins (see
Figure 38) must each be pulled-down to ground with 54.9 Q + 1% resistors and should be connected to
the processor with a Zo = 55 Q trace that is less than 0.5 inches from the processor pins. COMP[3:0]
traces should be at least 25 mils (> 50 mils preferred) away from any other toggling signal.
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Figure 37

Figure 38

Intel® 852GM

Intel Celeron M Processor Front Side Bus Design Guidelines

. Processor COMP[2] & COMP[0] Resistive Compensation

COMP[0] COMP[2]

27.4Q +/- 1% 27.4Q +-1%

. Processor COMP[3] & COMP[1] Resistive Compensation
COMP[3] COMP[1]
54.90 +/- 1% 54.90 +/- 1%

The recommended layout of the processor COMP[3:0] resistors is illustrated in Figure 39. To avoid
interaction with FSB routing on internal layers and VCCA power delivery on the primary side, Layer 1,
COMPJ1:0] resistors are placed on the secondary side. Ground connections to the COMP[1:0] resistors
use a small ground flood on the secondary side layer and connect only with a single GND via to stitch
the GND planes. The compact layout as shown in Figure 39 should be used to avoid excessive
“perforation” of the Vccp plane power delivery. Figure 39 illustrates how a 27.4 Q resistor connects with
an ~18-mil wide (Zo = 27.4 Q) trace to COMP0. Necking down to 14 mils is allowed for a short length
to pass in between the dog bones. The 54.9-Q resistor connects with a regular 5-mil wide (Zo = 55 Q)
trace to COMP1. Placement of COMP[1:0] on the primary side is possible as well. An alternative
placement implementation is shown in Figure 40.

To minimize motherboard space usage and produce a robust connection, the COMP[3:2] resistors are
also placed on the secondary side (Figure 39, right side). A 27.4-Q resistor connects with an 18-mil
wide (Zo =27.4 Q) and 260-mil long trace to COMP2. Necking down to 14 mils is allowed for a short
length to pass in between the dog bones. Notice that the COMP2 (Figure 39, left side) dog bone trace
connection on the primary side is also widened to 14 mils to meet the Zo = 27.4-Q characteristic
impedance target. The right side of Figure 39 also illustrates how the 54.9 Q) &+ 1% resistor connects with
a regular 5-mil wide (Zo = 55Q) and 100-mil long trace to COMP3. The ground connection of
COMP[3:2] is done with a small flood plane on the secondary side that connects to the GND vias of
pins AA1 and Y2 of the processor pin-map. This is done to avoid via interaction with the FSB routing
on Layer 3 and Layer 6.

For COMP2 and COMPQO, it is extremely important that 18-mil wide dog bone connections on the
primary side and 18-mil wide traces on the secondary sides be used to connect the signals to
compensation resistors on the secondary side. The use of 18-mil wide dog bones and traces is used to
achieve the Zo = 27.4-Q) target to ensure proper operation of the FSB. See Figure 41 for more details.
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Figure 39. Processor COMP[3:0] Resistor Layout
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Figure 41. COMP2 & COMPO 27.4-Q Traces

5.10.

PRIMARY SIDE SECONDARY SIDE

Intel Celeron M Processor Front Side Bus Strapping
and Debug Port

The Intel Celeron M Processor and GMCH both have pins that require termination for proper
component operation.

1.

For the processor, a stuffing option should be provided for the TEST[3:1] pin to allow a 1 kQ +
5% pull-down to ground for testing purposes. For proper processor operation, the resistor should
not be stuffed. Resistors for the stuffing option on these pins should be placed within 2.0 inches of
the processor. For normal operation, these resistors should not be stuffed.

The processor’s ITP signals, TDI, TMS, TRST, and TCK should assume default logic values even
if the ITP debug port is not used. The TDO signal may be left open or no connect in this case. The
table below summarizes the default strapping resistors for these signals. These resistors should be
connected to the processor within 2.0 inches from their respective pins. It is important to note that
Table 29 is applicable only when neither the onboard ITP nor ITP interposer are planned to be
used. Intel does not recommend use of the ITP interposer debug port if there is a dependence only
on the motherboard termination resistors. The signals below should be isolated from the
motherboard via specific termination resistors on the ITP interposer itself per interposer debug
port recommendations.
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Table 29. ITP Signal Default Strapping When ITP Debug Port Not Used

Signal Resistor Value Connect To Resistor Placement
TDI 150 Q + 5% VCCP Within 2.0” of the CPU
TMS 390 +5% VCCP Within 2.0” of the CPU

TRST# 680 Q + 5% GND Within 2.0” of the CPU
TCK 27 Q5% GND Within 2.0” of the CPU
TDO Open NC N/A

Processor Vcesense/Vsssense Design Recommendations

The VCCSENSE and VSSSENSE signals of the Intel Celeron M Processor provide isolated, low
impedance connections to the processor’s core power (VCC) and ground (VSS). These pins can be used
to sense or measure power (VCC) or ground (VSS) near the silicon with little noise. To make them
available for measurement purposes, it is recommended that VCCSENSE and VSSSENSE both be
routed with a Zo =55 QQ + 15% trace of equal length. Use 3:1 spacing between the routing for the two
signals and all other signals should be a minimum of 25 mils (preferably 50 mils) from VCCSENSE and
VSSSENSE routing. Terminate each line with an optional (default is No Stuff) 54.9 Q + 1% resistor.
Also, a ground via spaced 100 mils away from each of the test point vias for VCCSENSE and
VSSSENSE should be added. A third ground via should also be placed in between them to allow for a
differential probe ground. See Figure 42 for the recommended layout example.

Figure 42, VCCSENSE/VSSSENSE ROUting Example
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6. Processor Power Delivery
Requirements

Please contact your Intel Field Representative for more information on the electrical requirements for
the DC-to-DC Voltage Regulator for the Mobile Pentium 4 Processor-M featuring Intel® SpeedStep™
technology.

Intel® 852GM Chipset Platform Design Guide 81



Processor Power Delivery Requirements

82

This page intentionally left blank.

Intel® 852GM Chipset Platform Design Guide



7. System Memory Design Guidelines
(DDR-SDRAM)

System Memory Design Guidelines (DDR-SDRAM)

The Intel 852GM GMCH chipset Double Data Rate (DDR) SDRAM system memory interface consists
of SSTL-2 compatible signals. These SSTL-2 compatible signals have been divided into several signal

groups: Data, Control, Command, CPC, Clock, and Feedback signals. Table 30 summarizes the

different signal grouping. Refer to the Intel® 852GM GMCH Chipset Datasheet for details on the signals

listed.

Table 30. Intel 852GM GMCH Chipset DDR Signal Groups

Group Signal Name Description
SCK[4,3,1,0] DDR-SDRAM Differential Clocks - (2 per SO-DIMM)
Clocks SCK#[4,3,1,0] DDR-SDRAM Inverted Differential Clocks - (2 per SO-DIMM)
SDQ[63:0] Data Bus
Data SDQS[7:0] Data Strobes
SDM[7:0] Data Mask
SCKEJ[3:0] Clock Enable - (One per Device Row)
Control
SCS#[3:0] Chip Select - (One per Device Row)
SMA[12:6,3,0] Memory Address Bus
SBA[1:0] Bank Select
Command SRAS# Row Address Select
SCASH# Column Address Select
SWE# Write Enable
SMA[5,4,2,1] Command per Clock (SO-DIMMO)
cre SMABI5,4,2,1] Command per Clock (SO-DIMM1)
RCVENOUT# Receive Enable Output (no external connection)
Feedback
RCVENIN# Receive Enable Input (no external connection)
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Length Matching and Length Formulas

The routing guidelines presented in the following subsections define the recommended routing
topologies, trace width and spacing geometries, and absolute minimum and maximum routed lengths for
each signal group, which are recommended to achieve optimal SI and timing. In addition to the absolute
length limits provided in the individual guideline tables, more restrictive length matching formulas are
also provided which further restrict the minimum to maximum length range of each signal group with
respect to clock, within the overall boundaries defined in the guideline tables, as required to guarantee
adequate timing margins. These secondary constraints are referred to as length matching constraints and
the formulas used are referred to as length matching formulas.

All signal groups, except feedback signals, are length matched to the DDR clocks. The clocks on a given
SO-DIMM are matched to within + 25 mils of the target length. A different clock target length may be
used for each SO-DIMM. The difference in clock target lengths between SO-DIMMO and SO-DIMM1
should not exceed 1 inch. A simple summary of the length matching formulas for each signal group is
provided in Table 31.

Length Matching Formulas
Signal Group Minimum Length Maximum Length
Control to Clock Clock —1.0” Clock + 0.5”
Command to Clock Clock - 1.0” Clock + 2.0”
CPC to Clock Clock — 1.0” Clock + 0.5”
Strobe to Clock Clock —1.0” Clock + 0.5”
Data to Strobe Strobe — 25 mils Strobe + 25 mils

7.2.
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NOTE: All length matching formulas are based on GMCH die-pad to SO-DIMM pin total length.

Package length tables are provided for all signals in order to facilitate this pad-to-pin matching. The
clock lengths to SO-DIMMI1 may be up to 1.0 inch longer than the clock lengths to SO-DIMMO.
Length formulas should be applied to each SO-DIMM slot separately. The full geometry and routing
guidelines along with the exact length matching formulas and associated diagrams are provided in the
individual signal group guidelines sections.

Package Length Compensation

As mentioned in Section 7.1, all length matching is done GMCH die-pad to SO-DIMM pin. The reason
for this is to compensate for the package length variation across each signal group. The GMCH does not
equalize package lengths internally as some previous GMCH components have, and therefore, the Intel
852GM GMCH requires length matching.

Package length compensation should not be confused with length matching as discussed in the previous
section. Length matching refers to constraints on the min and max length bounds of a signal group
based on clock length, whereas package length compensation refers to the process of adjusting out
package length variance across a signal group. There is of course some overlap in that both affect the
target length of an individual signal. Intel recommends that the initial route be completed based on the
length matching formulas in conjunction with nominal package lengths and that package length
compensation is performed as secondary operation.
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Topologies and Routing Guidelines

The Intel 852GM GMCH chipset’s Double Data Rate (DDR) SDRAM system memory interface
implements the low swing, high-speed, terminated SSTL 2 topology. This section contains information
related to the recommended interconnect topologies and routing guidelines for each of the signal groups
that comprise the DDR interface. When implemented as defined, these guidelines will provide a robust
DDR solution on an Intel 852GM GMCH chipset based design.

7.3.1.  Clock Signals — SCK[4,3,1,0], SCK#[4,3,1,0]
The clock signal group includes the differential clock pairs SCK/SCK#[4,3,1,0]. The GMCH generates
and drives these differential clock signals required by the DDR interface; therefore, no external clock
driver is required for the DDR interface. The GMCH only supports unbuffered DDR SO-DIMMs; three
differential clock pairs are routed to each SO-DIMM connector. Table 32 summarizes the clock signal
mapping.
Table 32. Clock Signal Mapping
Signal Relative To
SCK/SCK#[1:0] SO-DIMMO
SCK/SCK#[4:3] SO-DIMM!1
7.3.2. Clock Topology Diagram

The Intel 852GM GMCH provides six differential clock output pairs, or three clock pairs per SO-DIMM
socket. The motherboard clock routing topology is shown below for reference. Refer to the routing
guidelines in Table 2 on the follow page for detailed length and spacing rules for each segment. The
clock signals should be routed as closely coupled differential pairs over the entire length. Spacing to
other DDR signals should not be less than 20 mils. Isolation spacing to non-DDR signals should be 25
mils.

Figure 43. DDR Clock Routing Topology SCK/SCK#[5:0]
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Differential Pairs

The clock signals should be routed as closely coupled differential pairs over the entire length. Spacing
to other DDR signals should not be less than 20 mils. Isolation spacing to non-DDR signals should be
25 mils.
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Table 33. Clock Signal Group Routing Guidelines

DDR Clock Routing Guidelines

Parameter Definition
Signal Group SCK[4,3,1,0] and SCK#[4,3,1,0]
Topology Differential Pair Point to Point

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

42 ohms + 15%

Differential Mode Impedance (Zdiff)

70 ohms = 15%

Nominal Trace Width
(see exceptions for breakout region below)

Inner Layers: 7 mils
Outer Layers: 8 mils (pin escapes only)

Nominal Pair Spacing (edge to edge)
(see exceptions for breakout region below)

Inner Layers: 4 mils
Outer Layers: 5 mils (pin escapes only)

Minimum Pair to Pair Spacing

(see exceptions for breakout region below) 20 mils
Minimum Serpentine Spacing 20 mils
Minimum Spacing to Other DDR Signals .

- . 20 mils
(see exceptions for breakout region below)
Minimum Isolation Spacing to non-DDR Signals 25 mils
Maximum Via Count 2 (per side)

Package Length Range — P1

1000 mils + 350 mils

(See clock package length Table 34 for exact lengths.)

Trace Length Limits — L1

Max = 300 mils (breakout segment)

Total MB Length Limits — L1 + L2

Min = 0.5"
Max = 5.0”

Total Length—P1 + L1 + L2

Total length target is determined by placement (see Figure 43)
Total length for SO-DIMMO group = X0 (see Figure 44)
Total length for SO-DIMM1 group = X1 (see Figure 44)

SCLK to SCLK# Length Matching

Match total length to +10 mils (see Section 7.3.3.1)

Clock to Clock Length Matching (Total Length)

Match all SO-DIMMO clocks to X0 + 25 mils (see Figure 44)
Match all SO-DIMM1 clocks to X1 £ 25 mils (see Figure 44)

Breakout Exceptions

(Reduced geometries for GMCH breakout region)

Inner Layers: 4 mil trace, 4 mil pair space allowed
Outer Layers: 5 mil trace, 5 mil pair space allowed
Pair to pair spacing of 5 mils allowed

Spacing to other DDR signals of 5 mils allowed

Maximum breakout length is 0.3”

NOTES:

1. Pad-to-Pin length tuning is utilized on clocks in order to achieve minimal variance. Package lengths range
between approximately 600 mils and 1400 mils. Exact package lengths for each clock signal are provided at
the end of this Section. Overall target length should be established based on placement and routing flow. The
resulting motherboard segment lengths must fall within the ranges specified.

2. The DDR clocks should be routed on internal layers, except for pin escapes. It is recommended that pin escape
vias be located directly adjacent to the ball pads on all clocks. Surface layer routing should be minimized.
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System Memory Design Guidelines (DDR-SDRAM)

3. Exceptions to the trace width and spacing geometries are allowed in the breakout region in order to fan-out the
interconnect pattern. Reduced spacing should be avoided as much as possible.

Clock Length Matching Requirements

The GMCH chipset provides three differential clock pair for each SO-DIMM. A differential clock pair
is made up of a SCK signal and its complement signal SCK#. Refer to Section 7.1 for more details on
length matching requirements.

The differential pairs for one SO-DIMM are:

SCK[0] / SCK#[0]
SCK[1]/SCK#[1]

The differential pairs for the second SO-DIMM are:

SCK[3]/ SCK#[3]
SCK[4] / SCK#[4]

The two sets of differential clocks must be length tuned on the motherboard such that any pair to pair
package length variation is tuned out. The three pairs associated with SO-DIMMO are tuned to a fixed
overall length, including package, and the three pairs associated with SO-DIMMI1 are tuned to a fixed
overall length.

The two traces associated with each clock pair are length matched within the package, however some
additional compensation may be required on the motherboard in order to achieve the + 10 mil length
tolerance within the pair.

Between clock pairs the package length varies substantially. Therefore, the motherboard length of each
clock pair must be length adjusted to tune out package variance. The total length including package
should be matched to within + 25 mils of each other, as shown in the Figure 44 on the following page.
This may result in a clock length variance of as much as 700 mils on the motherboard.

The first step in determining the routing lengths for clocks and all other clock relative signal groups is to
establish the target length for each SO-DIMM clock group. These target lengths are shown as X0 and
X1, in Figure 44. These are the lengths to which all clocks within the corresponding group will be
matched, and the reference length values used to calculate the length ranges for the other signal groups.

Clock Reference Lengths

The clock reference length for each SO-DIMM clock group is determined by first determining the
longest total clock length required to complete the clock routing. A table of clock package lengths is
provided in Table 34 to assist in this calculation. Once the longest total length is determined for each
clock group, this becomes a lower bound for the associated clock reference length. At this point it is
helpful to have completed a test route of the SDQ/SDQS bus such that final clock reference lengths can
be defined with consideration of the impact on SDQ/SDQS bus routability. Some iteration may be
required.

Once the reference lengths X0 & X1 are defined then the next step is to tune each clock pairs’s
motherboard trace segment lengths as required such that the overall length of each clock equals the
associated clock reference length plus or minus the 25-mil tolerance. Again, the reference length for the
two sets of clocks should be offset by the nominal routing length between SO-DIMM connectors.
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Figure 44. DDR Clock Trace Length Matching Diagram
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7.3.3.3. Clock Package Length Table

The package length data in the table below should be used to tune the motherboard length of each

SCLK/SCLK# clock pair between the GMCH and the associated SO-DIMM socket. Intel recommends

that die-pad to SO-DIMM pin length be tuned to within £ 25 mils in order to optimize timing margins

on the interface.

Table 34. DDR Clock Package Lengths

Signal Pin Number Package Length (mils)
SCLK_0 AB2 1177
SCLK#_0 AA2 1169
SCLK_1 AC26 840
SCLK#_1 AB25 838
SCLK_2 AC3 1129
SCLK#_2 AD4 1107
SCLK_3 AC2 1299
SCLK#_3 AD2 1305
SCLK_4 AB23 643
SCLK#_4 AB24 656
SCLK_5 AA3 1128
SCLK#_5 AB4 1146

Package length compensation can be performed on each individual clock output thereby matching total
length on SCK/SCK# exactly, or alternatively the average package length can be used for both outputs
of a pair and length tuning done with respect to the motherboard portion only.

7.3.3.4. Clock Routing Example

Figure 45 is an example of a board routing for the clock signal group.
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Figure 45. Clock Signal Routing Example
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7.3.3.4.1. Clock Routing Updates for “DDP Stacked” Memory Device Support

Simulation results show that the current DDR layout and routing guidelines for Intel 852GM chipset-
based platforms can support “DDP stacked” SO-DIMM memory modules.

7.3.4. Data Signals — SDQ[64:0], SDM[7:0], SDQSJ[7:0]

90

The GMCH data signals are source synchronous signals that include a 64-bit wide data bus, a set of 8
data mask bits, and a set of 8 data strobe signals. There is an associated data strobe and data mask bit for
each of the 8-bit data byte groups, making for a total of nine — 10-bit byte lanes. This section
summarizes the SDQ/SDM to SDQS routing guidelines and length matching recommendations.
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The data signals include SDQ[64:0], SDM[7:0], and SDQS[7:0].

o The data signals should transition from an external layer to an internal signal layer under the
GMCH.

e Keep to the same internal layer until transitioning back to an external layer at the series resistor.

o After the series resistor, the signal should transition from the external layer to the same internal
layer and route to SO-DIMMO.

o At SO-DIMMO, the signal should transition to an external layer and connect to the appropriate pad
of the connector.

o After the SO-DIMMO transition, continue to route the signal on the same internal layer to SO-
DIMMI.

o Transition back out to an external layer and connect to the appropriate pad of SO-DIMMI.

o Connection to the termination resistor should be via the same internal layer with a transition back to
the external layer near the resistor. External trace lengths should be minimized.

To facilitate routing, swapping of the byte lanes is allowed for SDQ[63:0] only. Bit swapping within the
byte lane is also allowed for SDQ[63:0] only. It is suggested that the parallel termination be placed on
both sides of SO-DIMMI1 to simplify routing and minimize trace lengths. All internal and external
signals should be ground referenced to keep the path of the return current continuous.

Resistor packs are acceptable for the series (Rs) and parallel (Rt) data and strobe termination resistors,
but data and strobe signals can’t be placed within the same R pack as the command or control signals.
The table and diagrams below depict the recommended topology and layout routing guidelines for the
DDR-SDRAM data signals.

Intel recommends that the full data bus SDQ[64:0], mask bus SDM[7:0], and strobe signals SDQS[7:0]
be routed on the same internal signal layer. It is required that the SDQ byte group and the associated
SDM and SDQS signals within a byte lane be routed on the same internal layer.

The total length of SDQ, SDM, and SDQS traces between the GMCH and the SO-DIMMs must be
within the range defined in the overall guidelines, and is also constrained by a length range boundary
based on SCK/SCK# clock length, and a SDQ/SDM to SDQS length matching requirement within each
byte lane. Note also that all length matching must be done inclusive of package length. A table of SDQ,
SDM, and SDQS package lengths is provided at the end of this Section to facilitate this process.

There are two levels of matching implemented on the data bus signals.
o The first is the length range constraint on the SDQS signals based on clock reference length.

e The second is SDQ/SDM to SDQS length matching within a byte lane.

The length of the SDQS signal for each byte lane must fall within a range determined by the clock
reference length, as defined in the SDQS to SCK/SCK length matching section. The actual length of
SDQS for each byte lane may fall anywhere within this range based on placement and routing flow.

Once the SDQS length for a byte lane is established, the SDQ, SDM, and SDQS signals within the byte
lane must be length matched to each other, inclusive of package length, as described in the SDQ to
SDQS length matching section.
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7.3.4.1. Data Bus Topology

Figure 46. Data Signal Routing Topology

GMCH

S (] T ﬁ_&w‘

SO-DIMM1 PAD

SO-DIMMO PAD

The data signals should be routed using a 2 to 1 trace spacing to trace width ratio for signals within the
DDR group, except clocks and strobes. There should be a minimum of 20 mils of spacing to non-DDR
related signals. Data signals should be routed on inner layers with minimized external trace lengths.
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Table 35. Data Signal Group Routing Guidelines

Parameter

Definition

Signal Group

SDQ[64:0], SDQS([7:0], SDM[7:0]

Motherboard Topology

Daisy Chain with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55Q +15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

SDQ/SDM: 2to 1 (e.g. 8 mil space to 4 mil trace)

SDQS: 3to 1 (e.g. 12 mil space to 4 mil space)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

700 mils = 300 mils

(See package length Table 37 for exact lengths.)

Trace Length L1 — GMCH Signal Ball to Series Min =0.5"
Termination Resistor Pad Max = 3.75"
Trace Length L2 — Series Termination Resistor Pad to Max = 0.75
First SO-DIMM Pad ’
Trace Length L3 — First SO-DIMM Pad to Last SO- Min = 0.25”
DIMM Pad Max = 1.0"
Trace Length L4 — Last SO-DIMM Pad to Parallel a4

L . Max = 1.0
Termination Resistor Pad

SDQS to SCK/SCK#

Length Matching Requirements

See length matching Section 7.3.4.2
SDQ/SDM to SDQS, to + 25mils, within each byte lane

See length matching Section 7.3.4.3 and Figure 4

NOTES:

1. Power distribution vias from Rt to Vit are not included in this count.
2. The overall minimum and maximum length to the SO-DIMM must comply with clock length matching

requirements.

3. ltis possible to route using 4 vias if trace segments L2 and L4 are routed on the same external layer as the
associated SO-DIMM, for example if L2 is on the same layer as SO-DIMMO.
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SDQS to Clock Length Matching Requirements

The first step in length matching is to determine the SDQS length range based on the SCK/SCK#
reference length defined previously. The total length of the SDQS strobe signals, including package
length, between the GMCH die-pad and the SO-DIMMs must fall within the range defined in the
formulas below. See the clock Section for the definition of the clock reference length. Refer to Figure
46 for the definition of the various trace segments. The length tuning requirements are also depicted in
Figure 47. Refer to Section 7.1 for more details on length matching and length formula requirements.

Length range formula for SO-DIMMO:
Xo= SCK/SCLK#[1:0] total reference length, including package length. See clock Section 7.3.1.
Yo=SDQS[7:0] total length = GMCH package + L1 + L2, as shown in Figure 47,
where: (Xy—1.07)<Y,<(Xp+0.5)
Length range formula for SO-DIMM1:
X1 = SCK/SCK#[4:3] total reference length, including package length. See clock Section 7.3.1
Y,=SDQS[7:0] total length = GMCH package + L1 + L2 + L3, as shown Figure 47,
where: (X;-1.0")<Y,<(X;+0.5")

Length matching is only performed from the GMCH to the SO-DIMMs and does not involve the length
of L4, which can vary over its entire range. Intel recommends that routing segment length L3 between
SO-DIMMO to SO-DIMMI1 be held fairly constant and equal to the offset between clock reference
lengths X0 and X1. This will produce the most straightforward length matching scenario. Note that a
nominal SDQS package length of 750 mils can be used to estimate MB lengths prior to performing
package length compensation. Refer to Section 7.2 for more details on package length compensation.
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Figure 47. SDQS to Clock Trace Length Matching Diagram

SO-DIMMO
GMCH Package SDQS(7:0]
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SCK#[1:0] D» Clock Reference Length = X0

Note: All lengths are measured from GMCH die-

pad to SO-DIMM connector pad.

SO-DIMMO  SO-DIMM1

GMCH Package
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GMCH (X1-1.0" ) <= Y1 <= ( X1+0.5")
Die SCK[4:3]
SCK#[4:3] D> Clock Ref. Length = X1

Note: All lengths are measured from GMCH die-
pad to SO-DIMM connector pad.

7.3.4.3. Data to Strobe Length Matching Requirements

The data bit signals, SDQ[64:0] are grouped by byte lanes and associated with a data mask signal
SDM]7:0], and a data strobe, SDQS[7:0].

e The data and mask signals must be length matched to their associated strobe within = 25 mils,
including package.

e For SO-DIMMO this length matching includes the motherboard trace length to the pads of the SO-
DIMMO connector (L1 + L2) plus package length.

e For SO-DIMM1, the motherboard trace length to the pads of the SO-DIMMI1 connector (L1 + L2 +
L3) plus package length.

Refer to Section 7.2 for more details on package length compensation.
Length range formula for SDQ and SDM,
X =SDQS total length, including package length, as defined previously
Y = SDQ, SDM total length, including package length, within same byte lane as show in Figure 48,

where: (X —25mils ) <Y <( X + 25 mils )

Intel® 852GM Chipset Platform Design Guide 95



System Memory Design Guidelines (DDR-SDRAM)

7.3.4.4.

96

intal

Length matching is not required from the SO-DIMMI to the parallel termination resistors. Figure 48 on
the following page depicts the length matching requirements between the SDQ, SDM, and SDQS
signals within a byte lane. Byte lane mapping is defined in Table 36 below.

SDQ to SDQS Mapping

Table 36 below defines the mapping between the nine byte lanes, nine mask bits, and the nine SDQS

signals, as required to do the required length matching.

The following signals are should not be routed out SDQ[71:64], SDM][8], and SDQS[8] as these signals

are not supported in the Intel 852GM chipset.

Table 36. SDQ/SDM to SDQS Mapping

Signal Mask Relative To
SDQ[7:0] SDMI[0] SDQS[0]
SDQ[15:8] SDM[1] SDQS[1]

SDQ[23:16] SDM[2] SDQS[2]
SDQ[31:24] SDM[3] SDQS[3]
SDQ[39:32] SDM[4] SDQS[4]
SDQ[56:40] SDM[5] SDQS[5]
SDQ[55:48] SDMI6] SDQSI6]
SDQ[63:56] SDM[7] SDQS[7]
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Figure 48. SDQ/SDM to SDQS Trace Length Matching Diagram
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The package length data in Table 37 below should be used to tune the length of each SDQ, SDM, and
SDQS motherboard trace as required to achieve the overall length matching requirements defined in the

prior sections.

Table 37. DDR SDQ/SDM/SDQS Package Lengths

Signal Pin Number Pkg Length (mils) Signal Pin Number Pkg Length (mils)
SDQ_00 AF2 785 SDQ_32 AH16 766
SDQ_01 AE3 751 SDQ_33 AG17 558
SDQ_02 AF4 690 SDQ_34 AF19 510
SDQ_03 AH2 903 SDQ_35 AE20 579
SDQ_04 AD3 682 SDQ_36 AD18 408
SDQ_05 AE2 739 SDQ_37 AE18 458
SDQ_06 AG4 741 SDQ_38 AH18 658
SDQ_07 AH3 845 SDQ_39 AG19 596
SDQ_08 AD6 607 SDQ_40 AH20 677
SDQ_09 AG5 756 SDQ_41 AG20 730
SDQ_10 AG7 685 SDQ_42 AF22 562
SDQ_11 AE8 558 SDQ_43 AH22 702
SDQ_12 AF5 734 SDQ_44 AF20 563
SDQ_13 AH4 825 SDQ_45 AH19 644
SDQ_14 AF7 644 SDQ_46 AH21 716
SDQ_15 AH6 912 SDQ_47 AG22 783
SDQ_16 AF8 622 SDQ_48 AE23 592
SDQ_17 AG8 624 SDQ_49 AH23 752
SDQ_18 AH9 676 SDQ_50 AE24 666
SDQ_19 AG10 634 SDQ_51 AH25 817
SDQ_20 AH7 710 SDQ_52 AG23 639
SDQ_21 AD9 508 SDQ_53 AF23 667
SDQ_22 AF10 569 SDQ_54 AF25 707
SDQ_23 AE11 469 SDQ_55 AG25 783
SDQ_24 AH10 648 SDQ_56 AH26 834
SDQ_25 AH11 622 SDQ_57 AE26 701
SDQ_26 AG13 572 SDQ_58 AG28 808
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Signal Pin Number Pkg Length (mils) Signal Pin Number Pkg Length (mils)
SDQ_27 AF14 655 SDQ_59 AF28 756
SDQ_28 AG11 599 SDQ_60 AG26 782
SDQ_29 AD12 460 SDQ_61 AF26 748
SDQ_30 AF13 536 SDQ_62 AE27 673
SDQ_31 AH13 642 SDQ_63 AD27 608
SDM_0 AE5 838 SDQS_0 AG2 925
SDM_1 AE6 693 SDQS_1 AH5 838
SDM_2 AE9 538 SDQS_2 AH8 756
SDM_3 AH12 606 SDQS_3 AE12 466
SDM_4 AD19 492 SDQS_4 AH17 678
SDM_5 AD21 470 SDQS_5 AE21 487
SDM_6 AD24 557 SDQS_6 AH24 770
SDM_7 AH28 917 SDQS_7 AH27 858
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DDR Data Routing Example

Figure 49. Data Signhals Group Routing Example
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Figure 49 is an example of a board routing for the Data signal group. The majority of the Data signal
route is on an internal layer, both external layers can be used for parallel termination R-pack placement.

I [I[I O

From GMCH

>

D o o IIIIII
o o o
oo IIIIII

- bk ey

i

oLl IIII IIIIII

IIIIIII IIIIII - -.l i

k-]
-3
-

[-I—
o
—
L= Y]
—
—
—
—

L - I

Co 0000 0000 Oole

sMopms

I
M
]
oll

I
I

aam

O]

I
]

aom
EII][I]°

S

Ly

mmm CHE R Do g fee e

Control Signhals — SCKE[3:0], SCS#[3:0]

The Intel 852GM GMCH chipset control signals, SCKE[3:0] and SCS#[3:0], are clocked into the DDR
SDRAM devices using clock signals SCK/SCK#[5:0]. The GMCH drives the control and clock signals
together, with the clocks crossing in the valid control window. The GMCH provides one chip select
(CS) and one clock enable (CKE) signal per SO-DIMM physical device row. Two chip select and two
clock enable signals will be routed to each SO-DIMM. Refer to Table 38 for the CKE and CS# signal to

SO-DIMM mapping.
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Table 38. Control Signal to SO-DIMM Mapping

Signal Relative To SO-DIMM Pin
SCS#[0] SO-DIMMO AD23
SCS#[1] SO-DIMMO AD26
SCS#[2] SO-DIMM1 AC22
SCS#[3] SO-DIMM1 AC25
SCKE[0] SO-DIMMO AC7
SCKE[1] SO-DIMMO AB7
SCKE[2] SO-DIMM1 AC9
SCKE[3] SO-DIMM1 AC10

The control signal routing should transition from an external layer to an internal signal layer under the
GMCH. Keep to the same internal layer until transitioning back out to an external layer to connect to the
appropriate pad of the SO-DIMM connector and the parallel termination resistor. If the layout requires
additional routing before the termination resistor, return to the same internal layer and transition back
out to an external layer immediately prior to parallel termination resistor.

External trace lengths should be minimized. Intel suggests that the parallel termination be placed on both
sides of the board to simplify routing and minimize trace lengths. All internal and external signals
should be ground reference to keep the path of return current continuous. Intel suggests that all control
signals be routed on the same internal layer.

Resistor packs are acceptable for the parallel (Rt) control termination resistors, but control signals can’t
be placed within the same R pack as the data or command signals. Figure 50 and Table 39 below depicts
the recommended topology and layout routing guidelines for the DDR-SDRAM control signals.

7.3.5.1. Control Signal Topology

Figure 50. Control Signal Routing Topology

GMCH Vit

GM

Pin P1

. SO-DIMMO,1 PAD

The control signals should be routed using 2 to 1 trace spacing to trace width ratio for signals within the
DDR group, except clocks and strobes. There should be a minimum of 20-mils of spacing to non-DDR
related signals. Control signals should be routed on inner layers with minimized external trace lengths.
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Table 39. Control Signal Routing Guidelines
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Parameter

Routing Guidelines

Signal Group

SCKE[3:0], SCS#{3:0]

Motherboard Topology

Point-to-Point with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55 Q #15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

2to1 (e.g. 8 mil space to 4 mil trace)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

500 mils + 250 mils

(See Table 40 for exact package lengths.)

Trace Length L1 — GMCH Control Signal Ball to SO-DIMM Pad

Min = 0.5 inches

Max = 5.5 inches

Trace Length L2 — SO-DIMM Pad to Parallel Termination
Resistor Pad

Max = 2.0 inches

Length Matching Requirements

Parallel Termination Resistor (Rt) 56 Q + 5%
Maximum Recommended Motherboard Via Count Per Signal 6
CTRL to SCK/SCK# [5:0]

See length matching Section 7.3.5.3 and Figure 51.

NOTES:

1. Recommended resistor values and trace lengths may change in a later revision of the design guide.
2. Power distribution vias from Rt to Vtt are not included in this count.
3. ltis possible to route using 2 vias if one via is shared that connects to the SO-DIMM pad and parallel

termination resistor.

4. The overall maximum and minimum length to the SO-DIMM must comply with clock length matching

requirements.
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Control to Clock Length Matching Requirements

The length of the control signals, between the GMCH die pad and the SO-DIMM must fall within the
range defined below, with respect to the associated clock reference length. Refer to Figure 50 for a
definition of the various trace segments that make up this path. The length of trace from the SO-DIMM
to the termination resistor need not be length matched. The length matching requirements are also
depicted in Figure 51. Refer to Section 7.1 for more details on length matching requirements.

Length range formula for SO-DIMMO:
Xo= SCK/SCLK#[1:0] total reference length, including package length. See clock Section 7.3.1.
Yo=SCS#[1:0] & SCKEJ[1:0] total length = GMCH package length + L1, as shown in Figure 50,
where: (Xo—1.07)<Yo<(Xp+0.57)
Length range formula for SO-DIMM1:
X, = SCK/SCLK#[4:3] total reference length, including package length. See clock Section 7.3.1.
Y, = SCS#[3:2] & SCKEJ[3:2] total length = GMCH package length + L1, as shown in Figure 50,
where: (X;-1.07)<Y,;<(X;+0.5”)

No length matching is required from the SO-DIMM to the termination resistor. Figure 51 on the
following page depicts the length matching requirements between the control signals and clock. A
nominal CS/CKE package length of 500 mils can be used to estimate baseline MB lengths. Refer to
Section 7.2 for more details on package length compensation.
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Figure 51. Control Signal to Clock Trace Length Matching Diagram
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DDR Control Routing Example

7.3.5.4.

Figure 52 is an example of a board routing for the Control signal group.

Figure 52. Control Signals Group Routing Example
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Control Group Package Length Table

The package length data in Table 40 below should be used to match the overall length of each command
signal to its associated clock reference length. Note that due to the relatively small variance in package
length and adequate timing margins it is acceptable to use a fixed 500-mil nominal package length for
all control signals, thereby reducing the complexity of the motherboard length calculations.

Table 40. Control Group Package Lengths

7.3.6.

7.3.6.1.
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Signal Pin Number Package Length (mils)
SCSH#[0] AD23 502
SCS#[1] AD26 659
SCSH#[2] AC22 544
SCS#[3] AC25 612
SCKE[0] AC7 443
SCKE[1] AB7 389
SCKE[2] AC9 386
SCKE[3] AC10 376

Command Signals — SMA[12:6,3,0], SBA[1:0], SRAS#, SCASH#,
SWE#

The Intel 852GM GMCH chipset command signals, SMA[12:0], SBA[1:0], SRAS#, SCAS#, and SWE#
clocked into the DDR SDRAMSs using the clock signals SCK/SCK#[5:0]. The GMCH drives the
command and clock signals together, with the clocks crossing in the valid command window. There are
two supported topologies for the command signal group, Topology 1, which is a daisy chain topology,
and Topology 2, which implements a T routing topology. Both topologies place a series resistor
between the two SO-DIMMs to dampen the SO-DIMM to SO-DIMM resonance. Topology 2 is the
topology that best allows for placement of the SO-DIMM:s back to back in the butterfly configuration,
thus minimizing the SO-DIMM footprint area.

Command Topology 1

The command signal routing should transition from an external layer to an internal signal layer under
the GMCH. Keep to the same internal layer until transitioning back to an external layer immediately
prior to connecting the SO-DIMMO connector pad. At the via transition for SO-DIMMO, continue the
signal route on the same internal layer to the series termination resistor (Rs), connected to SO-DIMMI.
At this resistor the signal should transition to an external layer immediately prior to the pad of Rs. After
the series resistor, Rs, continue the signal route on the external layer landing on the appropriate
connector pad of SO-DIMM1. After SO-DIMMI, transition to the same internal layer or stay on the
external layer and route the signal to Rt.

Intel suggests that the parallel termination (Rt) be placed on both sides of the board to simplify routing
and minimize trace lengths. All internal and external signals should be ground referenced to keep the
path of the return current continuous.
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Resistor packs are acceptable for the series and parallel command termination resistors but command
signals can not be placed within the same R-packs as data, strobe, or control signals. Figure 53 and
Table 41 below depict the recommended topology and layout routing guidelines for the DDR-SDRAM
command signals routing to SO-DIMMO and SO-DIMMI1.

Figure 53. Command Routing for Topology 1

GMCH Rs Vit

Sil\: ()pl) [ L1 |J__I L2 L3 L4 iy

SO-DIMM1 PAD |:|

SO-DIMMO PAD

The command signals should be routed using a 2 to 1 trace spacing to trace width ratio for signals within
the DDR group, except clocks and strobes. There should be a minimum of 20 mils spacing to non-DDR
related signals. Command signals should be routed on inner layers with minimized external traces.
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Command Topology 1 Routing Guidelines

Table 41. Command Topology 1 Routing Guidelines
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Parameter

Routing Guidelines

Signal Group

SMA[12:6,3,0], SBA[1:0], SRAS#, SCAS#, SWE#

Motherboard Topology

Daisy Chain with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55Q+15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

2to1 (e.g. 8 mil space to 4 mil trace)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

500 mils £+ 250 mils
(See Table 44 for exact package lengths.)

Trace Length L1 — GMCH Command Signal Ball to First
SO-DIMM Pad

Min = 0.5 inch

Max = 4.0 inches

Trace Length L2 — First SO-DIMM Pad to Series Resistor
Pad

Max = 1.5 inches

Trace Length L3 — Series Resistor Pad to Second SO-
DIMM Pad

Max = 1.5 inches

Trace Length L2 + L3 — Total SO-DIMM to SO-DIMM
spacing

Max = 3.0 inches

Trace Length L4 — Second SO-DIMM Pad to Parallel
Resistor Pad

Max = 1.0 inches

Series Termination Resistor (Rs) 10Q+5%
Parallel Termination Resistor (Rt) 56 Q + 5%
Maximum Recommended Motherboard Via Count Per 6

Signal

Length Matching Requirements

CMD to SCK/SCK# [5:0]

See length matching Section 7.3.6.3 and Figure 54 for details.

NOTES:

1. Recommended resistor values and trace lengths may change in a later revision of the design guide.
2. Power distribution vias from Rt to Vtt are not included in this count.
3. The overall maximum and minimum length to the SO-DIMM must comply with clock length matching

requirements.

4. ltis possible to route using four vias if one via is shared that connects to the SO-DIMM1 pad and parallel

termination resistor.
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Command Topology 1 Length Matching Requirements

The routing length of the command signals, between the GMCH die pad and the SO-DIMM must be
within the range defined below, with respect to the associated clock reference length. Refer to Figure 53
for a definition of the various motherboard trace segments. The length of trace from the SO-DIMM to
the termination resistor need not be length matched. The length matching requirements are also depicted
in Figure 54. Refer to Section 7.1 for more details on length matching requirements.

Length range formula for SO-DIMMO:
X0 = SCK/SCLK#[2:0] total reference length, including package length. See clock Section 7.3.1.
YO0 = CMD signal total length = GMCH package + L1, as shown in Figure 53,
where: (Xo—1.0") <Y, < (X0 +2.07)
Length range formula for SO-DIMM1:
X1 = SCK/SCLK#[5:3] total reference length, including package length. See clock Section 7.3.1.
Y1 =CMD signal total length = GMCH package + L1 + L2 + L3, as shown in Figure 53,
where: (X;-1.07)<Y,;<(X;+2.07”)

No length matching is required from SO-DIMMI1 to the termination resistor. Figure 54 on the following
page depicts the length matching requirements between the command signals and clock. A nominal
CMD package length of 500 mils can be used to estimate baseline MB lengths. Refer to Section 7.2 for
more details on package length compensation.
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Figure 54. Topology 1 Command Signal to Clock Trace Length Matching Diagram
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7.3.6.4.

System Memory Design Guidelines (DDR-SDRAM)

Command Topology 2

The command signal routing should transition from an external layer to an internal signal layer under
the GMCH. Keep to the same internal layer until transitioning back to an external layer at the series
resistor Rs. At this point there is a T in the topology. One leg of the T will route through Rs and either
transition back to the same internal layer or stay external and landing on the appropriate connector pad
of SO-DIMMO. If it was necessary to return to the internal layer the signal should return to the external
layer immediately prior to landing on the appropriate connector pad of SO-DIMMO. The other leg of the
T will continue on the same internal layer and return to the external layer immediately prior to landing
on the appropriate connector pad of SO-DIMMI. If possible stay on the external layer and connect to
the parallel termination resistor or if the parallel termination resistor is on the opposite side of the board
from the SO-DIMMI1 connector then share the via and route to the parallel termination resistor. If
sharing the via or using the opposite side of the board is not possible, continue on the same internal layer
and route to the external layer immediately prior to the termination resistor.

External trace lengths should be minimized. It is suggested that the parallel termination be placed on
both sides of the board to simplify routing and minimize trace lengths. All internal and external signals
should be ground referenced to keep the path of the return current continuous. It is recommended that
command signal group be routed on same internal layer.

Intel suggests that the parallel termination (Rt) be placed on both sides of the board to simplify routing
and minimize trace lengths. All internal and external signals should be ground referenced to keep the
path of the return current continuous.

Resistor packs are acceptable for the series and parallel command termination resistors but command
signals can not be placed within the same R-packs as data, strobe or control signals. Figure 55 and Table
42 below depict the recommended topology and layout routing guidelines for the DDR-SDRAM
command signals routing to SO-DIMMO and SO-DIMMI1.

Figure 55. Command Routing Topology 2

GMCH Vit

Rt
Pin Pl L1 L3 B

Rs
2D

SO-DIMMO PAD .

SO-DIMM1 PAD

The command signals should be routed using a 2 to 1 trace spacing to trace width ratio for signals within
the DDR group, except clocks and strobes. There should be a minimum of 20 mils of spacing to non-
DDR related signals. Command signals should be routed on inner layers with minimized external trace
lengths.
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Table 42. Command Topology 2 Routing Guidelines
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Command Topology 2 Routing Guidelines

Parameter

Routing Guidelines

Signal Group

SMA[12:6,3,0], SBA[1:0], SRAS#, SCAS#, SWE#

Motherboard Topology

Branched T with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55Q+15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

2to1 (e.g. 8 mil space to 4 mil trace)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

500 mils £ 250 mils
(See Table 44 for exact package length.)

Trace Length L1 — GMCH Command Signal Ball to Series
Resistor Pad

Min = 0.5 inches

Max = 4.0 inches

Trace Length L2 — Series Resistor Pad to First SO-DIMM
Pad

Max = 1.0 inches

Trace Length L3 — Series Resistor Pad to Second SO-
DIMM Pad

Max = 2.0 inches

Trace Length L2 + L3 — Total SO-DIMM to SO-DIMM
spacing

Max = 3.0 inches

Trace Length L4 — Second SO-DIMM Pad to Parallel
Resistor Pad

Max = 1.0 inches

Series Termination Resistor (Rs) 10Q+5%
Parallel Termination Resistor (Rt) 56 Q + 5%
Maximum Recommended Motherboard Via Count Per 6

Signal

Length Matching Requirements

CMD to SCK/SCK# [5:0]

See length matching Section 7.3.6.6 and Figure 56 for
details.

NOTES:

1. Recommended resistor values and trace lengths may change in a later revision of the design guide.
2. Power distribution vias from Rt to Vit are not included in this count.
3. The overall maximum and minimum length to the SO-DIMM must comply with clock length matching

requirements.

4. ltis possible to route using three vias if one via is shared that connects to the SO-DIMMO pad and series
termination resistor, if a via is shared that connects L1 to series termination and if one via is shared that
connects to the SO-DIMM1 pad and parallel termination resistor.
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7.3.6.6.
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Command Topology 2 Length Matching Requirements

The routed length of the command signals, between the GMCH package ball and the SO-DIMM must be
within the range defined below, with respect to the associated clock reference length. Refer to Figure 55
for a definition of the various motherboard trace segments. The length of trace from the SO-DIMM to
the termination resistor need not be length matched. The length matching requirements are also depicted
in Figure 56. Refer to Section 7.1 for more details on length matching requirements.

Length range formula for SO-DIMMO:
Xo= SCK/SCLK#[2:0] total reference length, including package length. See clock Section 7.3.1.
Yo= CMD signal total length = GMCH package + L1 + L2, as shown in Figure 55,
where: (Xo—1.07) <Y< (Xp+2.0”)
Length range formula for SO-DIMM1:
X,= SCK/SCLK#[5:3] total reference length, including package length. See clock Section 7.3.1.
Y,= CMD signal total length = GMCH package length + L1 + L3, as shown in Figure 55,
where: (X; - 1.0") <Y, <(X;+2.0”)
No length matching is required from SO-DIMMI1 to the termination resistor. Figure 56 on the following
page depicts the length matching requirements between the command signals and clock. A nominal

CMD package length of 500 mils can be used to estimate baseline MB lengths. Refer to Section 7.2 for
more details on package length compensation.
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Figure 56. Topology 2 Command Signal to Clock Trace Length Matching Diagram
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Figure 57 is an example of a board routing for the Command signal group.

Command Topology 2 Routing Example
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Figure 57. Example of Command Signal Group
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7.3.6.8. Command Topology 3

This topology is recommended when the SO-DIMMS are too close together for the series resistor to be
placed between connectors. In this topology the series resistors are placed behind the second SO-
DIMM.

External trace lengths should be minimized. It is suggested that the parallel termination be placed on
both sides of the board to simplify routing and minimize trace lengths. All internal and external signals
should be ground referenced to keep the path of the return current continuous. Intel recommends that
command signal group be routed on same internal layer.

Intel suggests that the parallel termination (Rt) be placed on both sides of the board to simplify routing
and minimize trace lengths. All internal and external signals should be ground referenced to keep the
path of the return current continuous.

Resistor packs are acceptable for the series and parallel command termination resistors but command
signals can’t be placed within the same R-packs as data, strobe or control signals. The diagrams and
tables below depict the recommended topology and layout routing guidelines for the DDR-SDRAM
command signals routing to SO-DIMMO and SO-DIMMI1.

Figure 58. Command Routing Topology 3

GMCH Vit
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SO-DIMMO PAD

. SO-DIMM1 PAD

The command signals should be routed using a 2 to 1 trace spacing to trace width ratio for signals within
the DDR group, except clocks and strobes. There should be a minimum of 20 mils of spacing to non-
DDR related signals. Command signals should be routed on inner layers with minimized external trace
lengths.
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Table 43. Command Topology 3 Routing Guidelines

Command Topology 3 Routing Guidelines

Parameter Routing Guidelines
Signal Group SMA[12:6,3,0], SBA[1:0], SRAS#, SCAS#, SWE#
Motherboard Topology Branched T with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55Q £ 15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

2to1 (e.g. 8 mil space to 4 mil trace)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

500 mils + 250 mils

(See Table 44 for exact package lengths.)

Trace Length L1 — GMCH Command Signal Ball to
First SO-DIMM Pad

Min = 0.5 inches

Max = 4.0 inches

Trace Length L2 — First SO-DIMM Pad to Series
Resistor Pad

Max = 2.0 inches

Trace Length L3 — Series Resistor Pad to Second SO-
DIMM Pad

Max = 1.0 inches

Trace Length L2 + L3 — Total SO-DIMM to SO-DIMM
spacing

Max = 3.0 inches

Trace Length L4 — Series Resistor Pad to Parallel
Resistor Pad

Max = 1.0 inches

Series Termination Resistor (Rs) 10Q+5%
Parallel Termination Resistor (Rt) 56 Q + 5%
Maximum Recommended Motherboard Via Count Per 6
Signal
CMD to SCK/SCK# [5:0]

Length Matching Requirements

See length matching Section 7.3.6.10 and Figure 59 for details.

NOTES:
. Recommended resistor values and trace lengths may change in a later revision of the design guide.

1

2. Power distribution vias from Rt to Vit are not included in this count.
3. The overall maximum and minimum length to the SO-DIMM must comply with clock length matching

requirements.

4. ltis possible to route using three vias if one via is shared that connects to the SO-DIMMO pad and series
termination resistor, if a via is shared that connects L1 to series termination and if one via is shared that
connects to the SO-DIMM1 pad and parallel termination resistor.
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Command Topology 3 Length Matching Requirements

The routed length of the command signals, between the GMCH package ball and the SO-DIMM must be
within the range defined below, with respect to the associated clock reference length. Refer to Figure 55
for a definition of the various motherboard trace segments. The length of trace from the SO-DIMM to
the termination resistor need not be length matched. The length matching requirements are also depicted
in Figure 56. Refer to Section 7.1 for more details on length matching requirements.

Length range formula for SO-DIMMO:
Xo= SCK/SCLK#[2:0] total reference length, including package length. See clock Section 7.3.1.
Y o= CMD signal total length = GMCH package + L1, as shown in Figure 55,
where: (Xp—1.07) <Y < (X +2.07)
Length range formula for SO-DIMM1:
X,= SCK/SCLK#[5:3] total reference length, including package length. See clock Section 7.3.1.
Y,= CMD signal total length = GMCH package length + L1 + L2 +L3, as shown in Figure 55,
where: (X;—1.0")<Y; <(X;+2.07)
No length matching is required from SO-DIMMI to the termination resistor. Figure 56 on the following
page depicts the length matching requirements between the command signals and clock. A nominal

CMD package length of 500 mils can be used to estimate baseline MB lengths. Refer to Section 7.2 for
more details on package length compensation.
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Figure 59. Topology 3 Command Signal to Clock Trace Length Matching Diagram
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Command Group Package Length Table

The package length data in Table 44 below should be used to match the overall length of each command

signal to its associated clock reference length.

Table 44. Command Group Package Lengths

Signal Pin Number Pkg Length (mils)
SMA[OQ] AC18 420
SMA[3] AD17 472
SMA[6] ADS8 591
SMA[7] AD7 596
SMA[8] AC6 630
SMA[9] AC5 681
SMA[10] AC19 377
SMA[11] AD5 683
SMA[12] AB5 609
SBA[0] AD22 592
SBA[1] AD20 435
SCASH# AC24 562
SRAS# AC21 499
SWE# AD25 751
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7.3.7. CPC Signals — SMA[5,4,2,1], SMAB[5,4,2,1]

The Intel 852GM GMCH chipset control signals, SCKE[3:0] and SCS#[3:0], are common clocked
signals. They are “clocked” into the DDR SDRAM devices using clock signals SCK/SCK#[5:0]. The
GMCH drives the CPC and clock signals together, with the clocks crossing in the valid control window.
The GMCH provides one set of CPC signals per SO-DIMM slot.

Refer to Table 38 for the CKE and CS# signal to SO-DIMM mapping.

Table 45. CPC Signal to SO-DIMM Mapping

Signal Relative To SO-DIMM Pin
SMA[1] SO-DIMMO AD14
SMA[2] SO-DIMMO AD13
SMA[4] SO-DIMMO AD11
SMA[5] SO-DIMMO AC13
SMABJ1] SO-DIMM1 AD16
SMABI2] SO-DIMM1 AC12
SMAB[4] SO-DIMM1 AF11
SMABI5] SO-DIMM1 AD10

e The CPC signal routing should transition from an external layer to an internal signal layer under the
GMCH.

e Keep to the same internal layer until transitioning back out to an external layer to connect to the
appropriate pad of the SO-DIMM connector and the parallel termination resistor.

o If the layout requires additional routing before the termination resistor, return to the same internal
layer and transition back out to an external layer immediately prior to parallel termination resistor.

o External trace lengths should be minimized. Intel suggests that the parallel termination be placed on
both sides of the board to simplify routing and minimize trace lengths.

o All internal and external signals should be ground reference to keep the path of return current
continuous. Intel suggests that all control signals be routed on the same internal layer.

e Resistor packs are acceptable for the parallel (Rt) control termination resistors, but control signals
can’t be placed within the same R pack as the data or command signals. Figure 60 and Table 46
below depict the recommended topology and layout routing guidelines for the DDR-SDRAM
control signals.
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7.3.7.1.

7.3.7.2.

CPC Signal Topology

Figure 60. Command per Clock Signal Routing Topology
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The CPC signals should be routed using 2 to 1 trace space to width ratio for signals within the DDR
group, except clocks and strobes. There should be a minimum of 20-mils of spacing to non-DDR related
signals. CPC signals should be routed on inner layers with minimized external trace lengths.

CPC Signal Routing Guidelines

Table 46. CPC Signal Routing Guidelines
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Parameter

Routing Guidelines

Signal Group

SMA[5,4,2,1], SMABI[5,4,2,1]

Motherboard Topology

Point-to-Point with Parallel Termination

Reference Plane

Ground Referenced

Characteristic Trace Impedance (Zo)

55 Q +15%

Nominal Trace Width

Inner layers: 4 mils

Outer layers: 5 mils

Minimum Spacing to Trace Width Ratio

2to 1 (e.g. 8 mil space to 4 mil trace)

Minimum Isolation Spacing to non-DDR Signals

20 mils

Package Length P1

500 mils + 250 mils
(See Table 47 for exact package lengths.)

Trace Length L1 — GMCH Control Signal Ball to SO-DIMM Pad

Min = 0.5 inches

Max = 5.5 inches

Trace Length L2 — SO-DIMM Pad to Parallel Termination Resistor Pad

Max = 2.0 inches

Parallel Termination Resistor (Rt)

56 Q 5%

Maximum Recommended Motherboard Via Count Per Signal

3

Length Matching Requirements

CPC to SCK/SCK# [4,3,1,0]

See length matching Section 7.3.7.3 and
Figure 61 for details.

NOTES:

1. Recommended resistor values and trace lengths may change in a later revision of the design guide.

2. Power distribution vias from Rt to Vit are not included in this count.
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3. ltis possible to route using 2 vias if one via is shared that connects to the SO-DIMM pad and parallel
termination resistor.

4. The overall maximum and minimum length to the SO-DIMM must comply with clock length matching
requirements.

CPC to Clock Length Matching Requirements

The total length of the CPC signals, between the GMCH die pad and the SO-DIMM must fall within the
range defined below, with respect to the associated clock reference length. Refer to Figure 60 for a
definition of the various trace segments. The length the trace from the SO-DIMM to the termination
resistor need not be length matched. The length matching requirements are also depicted in Figure 61.
Refer to Section 7.1 for more details on length matching requirements. A table of CPC signal package
length is provided in Section 7.3.7.4.

Length range formula for SO-DIMMO:
Xo= SCK/SCLK#[1:0] total reference length, including package length. See clock 7.3.1
Yo=SMA[5,4,2,1] total length = GMCH package + L1, as shown in Figure 60,
where: (Xo—1.0") <Y <(Xp+0.57)
Length range formula for SO-DIMM1:
X, = SCK/SCLK#[4:3] total reference length, including package length. See clock 7.3.1.
Y= SMABJ5,4,2,1] total length = GMCH package + L1, as shown in Figure 60,
where: (X;-1.07)<Y,;<(X;+0.57)
No length matching is required from SO-DIMMI to the termination resistor. Figure 61 on the following
page depicts the length matching requirements between the CPC signals and clock. A nominal CPC

package length of 500 mils can be used to estimate baseline MB lengths. Refer to Section 7.2 for more
details on package length compensation.
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Figure 61. CPC Signals to Clock Length Matching Diagram
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7.3.7.4. CPC Group Package Length Table

The package length data in the table below should be used to match the overall length of each CPC
signal to its associated clock reference length.

Table 47. CPC Group Package Lengths

Signal Pin Number Pkg Length (mils)
SMA[1] AD14 398
SMA[2] AD13 443
SMA[4] AD11 430
SMA[5] AC13 346
SMABI1] AD16 427
SMABI[2] AC12 395
SMABI[4] AF11 716
SMABI[5] AD10 631

7.3.8. Feedback — RCVENOUT#, RCVENIN#

System Memory Design Guidelines (DDR-SDRAM)

The Intel 852GM GMCH provides a feedback signal called “receive enable” (RCVEN#), which is used
to measure timing for the read data.

In the Intel 852GM GMCH implementation of the GMCH the RCVENOUT# signal is shunted directly
to RCVENIN# inside the package in order to reduce timing variance. With this change it is no longer

necessary to provide an external connection. However, it is recommended that both signals be
transitioned to the bottom side with vias located adjacent to the package ball in order to facilitate

probing.

7.4. System Memory Compensation

See Section 12.5.3.3 for details.

7.5. SMVREF Generation

See Section 12.5.3.2 for details.

7.6. DDR Power Delivery

See Section 12.5 for details.
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External Thermal Sensor Based Throttling (ETS#)

The Intel 852GM chipset GMCH’s ETS# input pin is an active low input that can be used with an
external thermal sensor to monitor the temperature of the DDR SO-DIMMs for a possible thermal
condition. Assertion of ETS# will result in the limiting of DRAM bandwidth on the DDR memory
interface to reduce the temperature in the vicinity of the system memory.

By default, the functionality and input buffer associated with ETS# are disabled. Also, the GMCH can
be programmed to send an SERR, SCI, or SMI message to the ICH4-M upon the assertion of this signal.
External thermal sensors that are suitable for the purpose described above would need to have a small
form factor and be able to accurately monitor the ambient temperature in the vicinity of the DDR system
memory.

Intel is currently in the process of enabling this feature on the Intel 852GM GMCH and is actively
engaging with thermal sensor vendors to ensure compatibility and suitability of vendors’ products with
the ETS# pin. This includes electrical design guidelines for the ETS# pin and usage/placement
guidelines of the thermal sensors for maximum effectiveness. Current third party vendor product
offerings that may be suitable for the ETS# pin application include ambient temperature thermal sensors
and remote diode thermal sensors. Also, thermal sensors that implement an open-drain output for
signaling a thermal event would provide the most flexibility from an electrical and for layout design
perspective.

The design guidelines for ETS# and external thermal sensor placement below are considered
preliminary and subject to change in future revisions of this design guide. Please contact your local FAE
for any updates.

ETS# Usage Model

The thermal sensors targeted for this application with the GMCH’s ETS# are planned to be capable of
measuring the ambient temperature only and should be able to assert ETS# if the preprogrammed
thermal limits/conditions are met or exceeded. Because many variables within a mobile system can
affect the temperature measured at any given point in a system, the expected usage and effectiveness of
ETS# is also very focused. Because of factors such as thermal sensor placement, airflow within a mobile
chassis, adjacent components, thermal sensor sensitivity, and thermal sensor response time, ETS# can
effectively be used for controlling skin temperatures. However, ETS# should not be used for measuring
or controlling the Tj or Tcase parameters of DDR-SDRAM devices since due to the location of the
thermal sensor it cannot respond quickly enough to dynamic changes in DRAM power.

ETS# Design Guidelines

ETSH#, as implemented in the GMCH, is an active low signal and does not have an integrated pull-up to
maintain a logic 1. As a result of this, a placeholder for an external 8.2 kQ to 10 kQ pull-up resistor
should be provided near the ETS# pin. Electrical details on output characteristics of suitable thermal
sensors for use with the GMCH are currently not finalized. The currently recommended pull-up voltage
for this external pull-up should be 3.3 V. The thermal sensor should implement an open drain type
output buffer to drive ETS#. A system is expected to have one thermal sensor per SO-DIMM connector
on the motherboard. As a result, routing guidelines for the output of these thermal sensors to the ETS#
pin will also be important.
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7.7.3. Thermal Sensor Placement Guidelines

The many factors that can affect the accuracy of ambient temperature measurements by thermal sensors
make the placement of them a very critical and especially challenging task. Ideally, one thermal sensor
should be placed near each SO-DIMM in a system. The thermal sensor should be located in an area
where the effects of airflow and effects of conduction from adjacent components are minimized. This
allows for the best correlation of thermal sensor temperature to chassis or notebook surface temperature.
See Figure 62 for details.

Assuming airflow is negligible within a system, the optimal placement of the thermal sensor is on the
surface of the motherboard directly beneath the shadow of an SO-DIMM module centered longitudinally
and laterally in relation to the outline of the SO-DIMM. The thermal sensor should have a form factor
small enough to allow it to fit beneath double-sided memory modules (i.e. modules with memory
devices on both sides of a module). If placement within the outline of an SO-DIMM is not possible, then
the next best option is to locate it within approximately 15 mm (0.6 inches) of the outline/SO-DIMM
shadow. Again, this assumes negligible effects from airflow.

Figure 62. DDR Memory Thermal Sensor Placement
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----- .

Side View — SO-DIMM
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SO-DIMM outline will be not be as
effective at controlling fast transient
temperature changes
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Integrated Graphics Display Port

8.1.

8.1.1.

8.1.2.

Intel® 852GM

The GMCH contains four display ports: an analog CRT port, a dedicated LVDS port, and one 12-bit
Digital Video Out (DVO) port. Section 8.1 will discuss the CRT and RAMDAC routing requirements.
Section 8.2 will discuss the dedicated LVDS port. Section 8.3 will discuss DVOC design guideline.
Section 8.4 provides recommendations for the GPIO signal group.

Analog RGB/CRT Guidelines

RAMDAC/Display Interface

The GMCH integrated graphics/chipset design interfaces to an analog display via a RAMDAC. The
RAMDALC is a subsection of the graphics controller display engine and consists of three identical 8-bit
digital-to-analog converter (DAC) channels, one for the display’s red, green, and blue electron guns.

Each RGB output is doubly terminated with a 75-Q resistance: One 75-Q resistance is connected from
the DAC output to the board ground, and the other termination resistance exists within the display. The
equivalent DC resistance at the output of each DAC is 37.5 Q. The current output from each DAC flows
into this equivalent resistive load to produce a video voltage, without the need for external buffering.
There is also an LC pi-filter on each channel that is used to reduce high-frequency noise and to reduce
EML. In order to maximize the performance, the filter impedance, cable impedance, and load impedance
should be matched.

Since the DAC runs at speeds up to 350 MHz, special attention should be paid to signal integrity and
EMI. RGB routing, component placement, component selection, cable and load impedance (monitor) all
play a large role in the analog display’s quality and robustness. This holds true for all resolutions, but
especially for those at 1600x1200 resolutions or higher.

Reference Resistor (REFSET)

A reference resistor, Rset, is used to set the reference current for the DAC. This resistor is an external
resistor with a 1% tolerance that is placed on the circuit board. A reference resistor can be selected from
a range between 124 Q to 137 Q (1%). The Intel Customer Reference Board uses the value 127 Q (1%).
Based on board design, DAC RGB outputs may be measured when the display is completely white. If
the RGB voltage value is between 665 mV to 770 mV, then the video level is within VESA specification
and the resistor value that was chosen will be optimal for board design. See Figure 65 for the
recommended Rset placement.

A reference voltage is generated on the GMCH from a bandgap voltage reference circuit. The bandgap
reference voltage level is approximately 1.2 V and this voltage is divided by four to generate the
reference voltage. The VESA video standard defines the LSB current for each DAC channel. The
RAMDAC reference current is designed on-die to be equal to 32LSB.
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In order for the RAMDAC to successfully run at speeds up to 350 MHz, care should be taken when
routing the analog RAMDAC signals. Intel recommends that each analog R, G, B signal be routed
single-endedly. The analog RGB signals should be routed with an impedance of 37.5 Q. Intel
recommends that these routes be routed on an inner routing layer and that it be shielded with VSS
planes, if possible. Spacing between R, G, and B channels and to other signals should be maximized;
20-mil spacing is recommended. The RGB signals require pi filters that should be placed near the VGA
connector. It consists of two 3.3-pF caps with a 75 Q at 100-MHz FB between them. The RGB signals
should have a 75-Q, 1% terminating pull-down resistor. The complement signals (R#, G#, and B#)
should be grounded to the ground plane.

RAMDAC Board Design Guidelines

Intel recommends that the pi filter and terminating resistors be placed as close as possible to the VGA
connector. After the 75-Ohm termination resistor, the RGB signals should continue on to their pi filters
and the VGA connector, but should now ideally be routed with a 75-Ohm impedance (~ 5 mil traces).

The RGB signals also require protection diodes between 1.5 V and ground. These diodes should have
low C ratings (~5 pF max) and small leakage current (~ 10 pA at 120°C) and should be properly
decoupled with a 0.1-pF cap. These diodes and decoupling should be placed to minimize power rail
inductance. The choice between diodes (or diode packs) should comprehend the recommended electrical
characteristics in addition to cost.

The RGB signals should be length matched as closely as possible (from the Intel 852GM GMCH to
VGA connector) and should not exceed 200 mils of mismatch.
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8.1.4. RAMDAC Routing Guidelines

Figure 63. GMCH RAMDAC Routing Guidelines with Docking Connector
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The RAMDAC channel (red, green, blue) outputs are routed as single-ended (with 37.5 ohm trace
impedance) shielded current output routes that are terminated prior to connecting to the video PI-filter

and VGA/docking connector.
Figure 64. RAMDAC Routing w/ Resistor and Analog Switch Layout Example for Docking

Connector

37.5Q Trace Impedance

75Q Trace Impedance

J VGA

37.5Q Trace Impedance

Docking ¥
(Connector [1-Filter
Analog
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75.0Q, 1%,
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multiple vias
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No toggling

signals should be
routed near these
video outputs

ground plane

NOTES:
The routing to the docking connector is not shown in this figure; however, this routing scheme applies to the

1.
docking connector as well.
2. The analog switch should meet the following characteristics of C < 10pf and Ron~50hms in order to meet VESA

analog specifications Actual value will vary depending on routing topology.

The recommended routing of the termination resistors is shown in Figure 64.
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Table 48. Recommended GMCH RAMDAC Components

Integrated Graphics Display Port

Recommended DAC Board Components
Component Value Tolerance Power Type
R1 75.0 Q 1% 1716 W SMT, Metal Film
Rset 128.0 0 1% 1716 W SMT, Metal Film
C1 0.1 yF 20% | @ - SMT, Ceramic
C2 0.01 pF 20% | @ - SMT, Ceramic
C 3.3 pF 10% | - SMT, Ceramic
California Micro Devices — ESD diodes for VGA
D PAC DNOO6 | - 350 mW SOIC package or equivalent diode array
FB 7550@100MHz | - | e MuRata* BLM11B750S

Figure 65 shows the recommended Rset placement.

Figure 65. Rset Resistor Placement
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8.1.5. DAC Power Requirements

The DAC requires a 1.5-V supply through its two VCCADAC balls. The two may share a set of
capacitors, 0.1 uF and 0.01 uF, but this connection should have low inductance. Separate analog power
or ground planes are not required for the DAC.

However, since the DAC is an analog circuit, it is particularly sensitive to AC noise seen on its power
rail. Designs should provide as clean and quiet a supply as possible to the VCCA DAC. Additional
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filtering and/or separate voltage rail may be needed to do so. On the Intel CRB, there is a place holder
for a LC filter in case there is noise present in the VCCA power rail.

Video DAC Power Supply DC Specification: 1.50 V + 5%
Video DAC Power Supply AC Specification:

+/- 0.3% from 0.10 Hz to 10 MHz

+/- 0.95% from 10 MHz to max pixel clock frequency

Absolute minimum voltage at the VCCA package ball =1.40 V

Please contact your Intel Field Representative for latest AC/DC specification.

HSYNC and VSYNC Design Considerations

HSYNC and VSYNC signals are connected to the analog display attached to the VGA connector. These
are 3.3-V outputs from the GMCH. A 39 ohm series resistor is required before routing to the VGA
connector. Capacitors before and after the series resistor may be needed to meet the VESA VGA
connector over/undershoot specification. Please refer to Chapter 13 and 14 for for details on Intel
costomer reference board implementation. Unidirectional buffers (high impedance buffers) are required
when routing to the CRT connector to prevent potential electrical overstress and illegal operation of the
GMCH, since some display monitors may attempt to drive HSYNC and VSYNC signals back to
GMCH.

DDC and I12C Design Considerations

DDCADATA and DDCACLK are 3.3-V 10 buffers connecting the GMCH to the monitor. To avoid
potential electrical overstress on these signals, bi-directional level-shifting devices are required. These
signals require 2.2-kQ pull-ups (or pull-ups with the appropriate value derived from simulation) on each
of these signals. See Section 8.4 for further pullup recommendations for the DDC (GPIO) signal group.

LVDS Transmitter Interface

The Intel LVDS (Low Voltage Differential Signaling) Transmitter serializer converts up to 24 bits of
parallel digital RGB data, (8 bits per RGB), along with up to 4 bits for control (SHFCLK, HSYNC,
VSYNC, DE) into 2, 4 channel serial bit streams, for output by the LVDS transmitter.

The transmitter is fully differential and utilizes a current mode drive with a high impedance output. The
drive current develops a differential swing in the range of 250 mV to 450 mV across a 100-Ohm
termination load.

The parallel digital data is serially converted to a 7-bit serial bit stream that is transmitted over the 8
channel LVDS interface at 7x the input clock. The differential output clock channel transmits the output
clock at the input clock frequency. While the differential output channels transmit the data at the 7x
clock rate (1 bit time is 7x the input clock). The 7x serializer will synchronize and regenerate and input
clock from 35 MHz to 112 MHz. Typical operation is at 65 MHz (15.4 ns), therefore, at a 7x clock rate,
1-bit time would be 2.2 ns. With data cycle times as small as 2.2 ns, propagation delay mismatch is
critical, such that intra-channel skew (skew between the inverting and non-inverting output) must be
kept minimal.
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The following differential signal groups comprise the LVDS Interface. The topology rules for each
group are defined in subsequent sections.

Table 49. Signal Group and Signal Pair Names

8.2.1.

Channel Signal Group Signal Pair Names
Channel A Clocks ICLKAM, ICLKAP
Data Bus IYAM[3:0],
IYAP[3:0]
Channel B Clocks ICLKBM, ICLKBP
Data Bus 1YBM[3:0],
1YBP[3:0]

Length Matching Constraints

The routing guidelines presented in the following subsections define the recommended routing
topologies, trace width and spacing geometries, and absolute minimum and maximum routed lengths for
each signal group. These recommendations are provided to achieve optimal SI and timing. In addition
to the absolute length limits provided, more restrictive length matching requirements are also provided.
The additional requirements further restrict the minimum to maximum length range of each signal group
with respect to clock strobe, within the overall boundaries defined in the guideline tables, as required to
guarantee adequate timing margins. These secondary constraints are referred to as length matching
constraints. The amount of minimum to maximum length variance allowed for each group around the
clock strobe reference length varies from signal group to signal group depending on the amount of
timing variation that can be tolerated. Refer to Table 50 for LVDS length matching requirements.

Each LVDS channel is length matched to the LVDS strobe signals. The strobes on a given channel are
matched to within + 25 mils of the target length.

Table 50. LVDS Signal Trace Length Matching Requirements

Signal Group .
Data pair Signal Matching Cloc\l;v%t]r?r?:%ﬁzﬁggated Strobe Matching
IYAMO, IYAPO + 20 mils
CHANNEL IYAM1, IYAP1 + 20 mils
ICLKAM, ICLKAP + 25 mils
A IYAM2, IYAP2 + 20 mils
IYAM3, IYAP3 + 20 mils
I'YBMO, IYBPO + 20 mils
CHANNEL IYBM1, IYBP1 + 20 mils
ICLKAM, ICLKAP + 25 mils
B IYBM2, IYBP2 + 20 mils
IYBM3, IYBP3 + 20 mils

NOTE: All length matching formulas are based on GMCH die-pad to LVDS connector pin total length. Package
length tables are provided for all signals in order to facilitate this pad to pin matching.
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8.2.1.1. Package Length Compensation
As mentioned in Section 8.2.1, all length matching is done from GMCH die-pad to LVDS connector
pin. The reason for this is to compensate for the package length variation across each signal group in
order to minimize timing variance. The GMCH does not equalize package lengths internally as some
previous GMCH components have, and therefore, the GMCH requires a length matching process. See
Table 52 for the Intel 852GM LVDS package lengths information.
Package length compensation should not be confused with length matching as discussed in the previous
section. Length matching refers to constraints on the minimum and maximum length bounds of a signal
group based on clock length, whereas package length compensation refers to the process of adjusting
out package length variance across a signal group. There is of course some overlap in that both affect
the target length of an individual signal. Intel recommends that the initial route be completed based on
the length matching formulas in conjunction with nominal package lengths and that package length
compensation is performed as a secondary operation.
8.2.2. LVDS Routing Guidelines
Table 51. LVDS Signal Group Routing Guidelines
Parameter Definition
Signal Group LVDS
Topology Differential Pair Point to Point
Reference Plane Ground Referenced
Differential Mode Impedance (Zdiff) 100 ohms * 15%
Nominal Trace Width 4 mils
Nominal Pair Spacing (edge to edge) 7 mils
Minimum Pair to Pair Spacing 20 mils
(see exceptions for breakout region below)
Minimum Serpentine Spacing 20 mils
Minimum Spacing to Other LVDS Signals .
. - 20 mils
(see exceptions for breakout region below)
Minimum Isolation Spacing to non-LVDS Signals 20 mils
Maximum Via Count 2 (perline)
550 mils + 150mils
Package Length Range — P1
(see LVDS package length Table 52 for exact lengths)
Total Length — Max 10”
Clock Length Matching Match all segments to + 20 mils (see Section 8.2.1)
Clock to Clock Length Matching (Total Length) Match clocks to X0 £ 20 mils
Breakout Exceptions Breakout section should be as shorter as possible. Try to
maintain trace width as 4 mils, spacing 7 mils, while the spacing
(Reduced geometries for GMCH breakout region) | petween pairs can be 10-20 mils.
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The traces associated with the LVDS Transmitter timing domain signals are differential traces
terminated across 100 ohms + 15 % and should be routed as:

Strip-line only.

Isolate all other signals from the LVDS signals to prevent coupling from other sources onto the
LVDS lines.

Use controlled impedance traces that match the differential impedance of your transmission
medium (i.e. cable) and termination resistor

Run the differential pair trace lines as close together as possible as soon as they leave the IC, not
greater than 10 mils. This will help eliminate reflections and ensure noise is coupled as common
mode. Plus, noise induced on the differential lines is much more likely to appear as common mode,
which is rejected by the receiver.

The LVDS Transmitter timing domain signals have a maximum trace length of 10.0 inches. This
maximum applies to all of the LVDS Transmitter signals.

Traces must be ground referenced and must not switch layers between the GMCH and connector.

When choosing cables, it is important to remember:

Use controlled impedance media. The differential impedance of the LVDS cable uses to connect to
the panel should be 100 Q. Cables should not introduce major impedance discontinuities that cause
signal reflection.

Balanced cables (twisted pair) are usually better than unbalanced cables (ribbon cable, multi-
conductor) for noise reduction and signal quality.

Cable length must be less than 16 inches.

Table 52. LVDS Package Lengths

Signal Group | GMCH Signal Name Package(;ri?;:)e Length Board Length Total Trace Length
ICLKAP 503.7
ICLKAM 498.8
IYAPO 399.6
I'YAMO 385.4
CHANNEL IYAP1 487.5
A IYAM1 466.2
IYAP2 572.6
IYAM2 566.2
IYAP3 643.2
IYAM3 637.8
CHANNEL ICLKAP 502.0
B ICLKAM 499.1
IYBPO 359.8
IYBMO 353.7
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Signal Group | GMCH Signal Name Package(;riallsc)e Length Board Length Total Trace Length
IYBP1 524.7
IYBM1 516.6
IYBP2 623.3
IYBM2 604.2
IYBP3 441.8
I'YBM3 441.7

8.3. Digital Video Out Port

The GMCH DVO port interface supports a wide variety of third party DVO compliant devices (e.g. TV
encoder, TMDS transmitter or integrated TV encoder and TMDS transmitter The Intel 852GM has a
single dedicated Digital Video Out Port (DVOC). Intel’s DVO port is a 1.5-V only interface that can
support transactions up to 165 MHz. Some of the DVO port command signals may require voltage
translation circuit depending on the third party device.

8.3.1. DVO Interface Signal Groups

8.3.1.1. DVOC Interface Signals

Input Signals

e DVOCFLDSTL
DVOBCCLKINT
DVOBCINTR#
ADDID[7:0]
DVODETECT

Output Data Signals
e DVOCHSYNC
e DVOCVSYNC
e DVOCBLANK#
e DVOCDI[11:0]

Output Strobe Signals
e DVOCCLK (DVOCCLK][0])
e DVOCCLK# (DVOCCLK[1])

138 Intel® 852GM Chipset Platform Design Guide



Integrated Graphics Display Port
intel

Voltage References, PLL Power Signals
e DVORCOMP
e GVREF

8.3.2. DVO Port Interface Routing Guidelines

8.3.2.1. Length Mismatch Requirements

The routing guidelines presented in the following subsections define the recommended routing
topologies, trace width and spacing geometries, and absolute minimum and maximum routed lengths for
each signal group, which are recommended to achieve optimal SI and timing. In addition to the absolute
length limits provided in the individual guideline tables, more restrictive length matching requirements
are also provided which further restrict the minimum to maximum length range of each signal group
with respect to clock strobe, within the overall boundaries defined in the guideline tables, as required to
guarantee adequate timing margins. Refer to Table 53 for DVO length matching requirements.

Table 53. DVO Interface Trace Length Mismatch Requirements

Data Group Siggﬁl()l%/l:tg{'l()igg to Assc?(\:/igtgc;ovt\:lli(tr?tt%oebgsroup Clock Strobe Matching Notes
DVOCD [11:0] + 100 mils DVOCCLK][1:0] + 10 mils 1,2
NOTES:
1. Data signals of the same group should be trace length matched to the clock within +100 mil including package
lengths.

2. All length matching formulas are based on GMCH die-pad to DVO device pin total length. Package length
table are provided for all signals in order to facilitate this pad to pin matching.

8.3.2.2. Package Length Compensation

As mentioned in Section 8.3.2.1, all length matching is done from GMCH die-pad to DVO connector
pin. The reason for this is to compensate for the package length variation across each signal group in
order to minimize timing variance. The GMCH does not equalize package lengths internally as some
previous GMCH components have, and therefore, the GMCH requires a length matching process. See
Table 55 for DVOC package lengths information.

Package length compensation should not be confused with length matching as discussed in the previous
section. Length matching refers to constraints on the minimum and maximum length bounds of a signal
group based on clock length, whereas package length compensation refers to the process of adjusting
out package length variance across a signal group. There is of course some overlap in that both affect
the target length of an individual signal. Intel recommends that the initial route be completed based on
the length matching formulas in conjunction with nominal package lengths and that package length
compensation is performed as a secondary operation.
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8.3.2.3. DVO Routing Guidelines

Table 54 provides the DVOC routing guideline summary.

Table 54. DVOC Routing Guideline Summary

Parameter Definition
Signal Group DVCBD [11:0]
Motherboard Topology Point to point
Reference Plane Ground Referenced
Characteristic Trace Impedance (Zo) 55 Q+15%
Nominal Trace Width Inner layers: 4 mils
Minimum Spacing to Trace Width Ratio 2to 1 (e.g. 8 mil space to 4 mil trace)
Minimum Isolation Spacing to non-DVO Signals 20 mils
Minimum Spacing to Other DVO Signals 12 mils (see exceptions for breakout region below)
Minimum Spacing of DVOCCLK [1:0] to any other 12 mils
signals
Package Length Range — P1 See Table 55 for package lengths.
Total Length — Max 6”

+ 100 mils (See Table 53 for length matching

Data to Clock Strobe Length Matching Requirements .
requirements)

CLKO to CLK1 Length Matching Requirements + 10 mils (See Table 53 for length matching requirements.)

Refer to Table for GMCH DVOC package lengths.
o All signals should be routed as striplines (inner layers).

o All signals in a signal group should be routed on the same layer. Routing studies have shown that
these guidelines can be met. The trace length and trace spacing requirements must not be violated
by any signal.

e Route the DVOCCLK]1:0] signal pairs 4 mils wide and 8 mils apart (2:1) with a max trace length
of 6 inches. This signal pair should be a minimum of 12 mils from any adjacent signals.

o In order to break out of the Intel 852GM GMCH, the DVOC data signals can be routed with a trace
width of 4 mils and a trace spacing of 7 mils. The signals should be separated to a trace width of 4
mils and a trace spacing of 8 mils within 0.3 inches of the GMCH component.
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Table 55. DVOC Interface Package Lengths

Integrated Graphics Display Port

Signal Pin Number Package Length (mils) P1
DVOCBLANK# L3 541
DVOCCLK J3 601
DVOCCLK# J2 675
DVOCDI0] K5 489
DVOCD[1] K1 692
DVOCDI2] K3 622
DVOCDI3] K2 685
DVOCDI4] J6 536
DVOCDI5] J5 518
DVOCDI6] H2 720
DVOCDI7] H1 771
DVOCDI8] H3 649
DVOCD[9] H4 625
DVOCDI[10] H6 521
DVOCDI[11] G3 762
DVOCFLDSTL H5 566
DVOCHSYNC K6 491
DVOCVSYNC L5 440

8.3.2.4. DVO Port Termination

The DVO interface does not require external termination.

8.4. DVO GMBUS and DDC Interface Considerations

The GMCH DVOC port controls the video front-end devices via the GMBUS (12C) interface.
DDCADATA and DDCACLK should be connected to the CRT connector. The GMBUS should be

connected to the DVO device, as required by the specifications for those devices. The protocol and bus

may be used to configure registers in the TV encoder, TMDS transmitter, or any other external DVI
device. The GMCH also has an option to utilize the DDCPCLK and DDCPDATA to collect EDID

(Extended Display Identification) from a digital display panel.

Pull-ups (or pull-ups with the appropriate value derived from simulating the signal) typically ranging
from 2.2 kQ to 10 kQ are required on each of these signals.

The following GMCH signal groups list the six possible GMBUS pairs.
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Table 56. GMBUS Pair Mapping and Options

Pair # Signal Name Buffer Description Notes
Type
0 DDCADATA 33V DDC for Analog monitor (CRT) This cannot be shared with
connection. other DDC or 12C pairs due to

DDCACLK legacy monitor issues.
LCLKCTRLA 3.3V For control of SSC clock generator If SSC is not supported then

1 devices down on motherboard. can be used for DVOC
LCLKCTRLB GMBUS.
DDCPDATA 33V DDC for Digital Display connection via If EDID panels are not

2 the integrated LVDS display port for supported. Can optionally use
DDCPCLK support for EDID panel. as GMBUS for DVOC.
MDVIDATA 1.5V GMBUS control of DVI devices (TMDS Can optionally use as

3 or TV encoder) GMBUS for DVOC.
MDVICLK
MI2CDATA 15V GMBUS control of DVI devices (TMDS Can optionally use as

4 or TV encoder) GMBUS for DVOC.
MI2CCLK
MDDCDATA 1.5V DDC for Digital Display connection via Can optionally use as

5 TMDS device GMBUS for DVOC.
MDDCCLK

NOTE: All GMBUS pairs can be optionally programmed to support any interface and is programmed through the
BMP utility.

If any of GMBUS pairs (expect DDCADATA/DDCCLK for CRT) are not used, 2.2 k — 100 kQ pull-up
(or pull-ups with the appropriate value derived from simulating the signal), resistors are required except
for LCLKCTRLA/LCLKCTRLB GMBUS pair. LCLKCTRLA/LCLKCTRLB are used as bootup
straps, please refer to Chapter 13 for details on strapping option. This will prevent the DVO interface
from confusing noise on these lines for false cycles.

8.4.1. Leaving the DVO Port Unconnected

If the motherboard does not implement any of the possible video devices with the DVO port, please
follow the guidelines recommended on the motherboard. DVO Output signals may be left unconnected
if they are not used.

Pull-down resistors are required for the following signals if not used:
¢ DVOCFLDSTL
e DVOBCCLKINT

Pull-up resistors are required for the following signals if not used:

e DVOBCINTR#

8.5. Miscellaneous Input Signals and Voltage Reference

e ADDIDJ[7]: Pulldown to ground with a 1 kQ resistor when using the DVOC port. This is a vBIOS
strapping option to load the TPV AIM module for DVOC port. Pulldown not required DVOC is not
enabled.

o ADDIDJ[6:0]: Leave unconnected (NC).
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DVODETECT: Leave unconnected (NC) when using the DOVC port.
AGPBUSY#: Connect directly to ICH4-M. A 10-k, pullup resistor is required.

DVORCOMP is used to calibrate the DVO buffers. It should be connected to ground via a 40.2-
Q, 1% resistor using a routing guideline of 10-mil trace and 20-mil spacing.

DPMS: connects to 1.5 V-version of the ICH4-M’s SUSCLK or a clock that runs during S1.

GVREF: Reference voltage for the DVOC input buffers. Refer to the figure below for proper signal
conditioning.

Figure 66. GVREF Reference Voltage

+V1.58

1kQ 1%

GVREF (to DVO device) GVREF(to GMCH)

0.1 uF 0.1 uF J_

I 1kQ 1%
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Hub Interface

The GMCH and ICH4-M pin-map assignments have been optimized to simplify the hub interface
routing between these devices. It is recommended that the hub interface signals be routed directly from
the GMCH to the ICH4-M with all signals referenced to VSS. Layer transitions should be kept to a
minimum. If a layer change is required, use only two vias per net and keep all data signals and
associated strobe signals on the same layer.

The hub interface signals are broken into two groups: data signals (HL) and strobe signals (HLSTB).
For the 11-bit hub interface, HL[10:0] are associated with the data signals while HLSTB/HLSTBS and
HLSTB#/HLSTBF are associated with the strobe signals.

Figure 67. Hub Interface Routing Example

9.1.

HLSTB#HLSTBF
HLSTB/HLSTBS
HL[10:0]

ICH4-M GMCH

AAAA
vYVy

CLK66 CLK66

CLK408

Hub Interface Compensation

This section documents the routing guidelines for the 11-bit Hub Interface using enhanced (parallel)
termination (the method of termination is dependant upon the processor). This Hub Interface connects
the ICH4-M to the GMCH. The ICH4-M should strap its HLRCOMP pin to Vc=1.5 V, as summarized
in Table 57. The GMCH should strap its HLRCOMP pin to Vc=1.2 V, as summarized in Table 57.

The trace impedance must equal 55 Q + 15%.

Table 57. Hub Interface RCOMP Resistor Values

Component Trace Impedance HLCOMP Resistor Value HLCOMP Resistor Tied to
ICH4-M 55 Q0+ 15% 48.7Q+ 1% Veel_ 5
GMCH 55 Q +15% 2740+ 1% Veel_2
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9.2. Hub Interface Data HL[10:0] and Strobe Signals

The Hub interface HL[10:0] data signals should be routed on the same layer as Hub interface strobe
signals.

9.2.1. HL[10:0] and Strobe Signals Internal Layer Routing

146

Traces should be routed 4 mils wide with 8 mils trace spacing (4 on 8) and 20 mils spacing from other
signals. In order to break out of the GMCH and ICH4-M packages, the HL[10:0] signals can be routed 4
on 7. The signal must be separated to 4 on 8 within 300 mils from the package.

The maximum HL[10:0] signal trace length is 6 inches. The HL[10:0] signals must be matched within =
100 mils of the HLSTB differential pair. There is no explicit matching requirement between the
individual HL[10:0] signals.

The hub interface strobe signals HLSTB and HLSTB# should be routed as a differential pair, 4 mils
wide with 8 mils trace spacing (4 on 8). The maximum length for strobe signals is 6 inches. Each strobe
signal must be the same length and each HL[10:0] signal must be matched to within £ 100 mils of the
strobe signals. All length matching should be done from the Intel 852GM die to the ICH4-M die. Refer
to the package length Table 59 and Table 60.

Table 58. Hub Interface Signals Internal Layer Routing Summary

Signal Max Width Space Mismatch Relative Space with Notes

length (mils) (mils) length To other

(inch) (mils) signals

(mils)
HL[10:0] 6” 4 8 +100 Differential 20
HSTB pair
HLSTB 6” 4 8 + 100 Data lines 20 HLSTB and HLSTB#
STB# must be + 10 mils of

HLSTB each other.
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Table 59. Hub Interface Package Lengths for ICH4-M

Signal Pin Number Package Length (mils)
HUB_PDO L19 551
HUB_PD1 L20 562
HUB_PD2 M19 552
HUB_PD3 M21 567
HUB_PD4 P19 599
HUB_PD5 R19 627
HUB_PD6 T20 623
HUB_PD7 R20 593
HUB_PD8 P23 668
HUB_PD9 L22 559
HUB_PD10 N22 682
HUB_PD11 K21 560
HUB_CLK T21 605

HUB_PSTRB P21 541
HUB_PSTRB# N20 565

Table 60. Hub Interface Package Lengths for GMCH

Signal Pin Number Package Length (mils)
HLI[O] u7 281
HL[1] u4 408
HL[2] u3 476
HLI[3] V3 484
HL[4] W2 551
HLI[5] W6 355
HL[6] V6 328
HL[7] W7 343
HLI[8] T3 499
HLI[9] V5 399
HL[10] V4 457
GCLKIN Y3 539
HLSTB W3 504
HLSTB# V2 548
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9.2.2.

9.3.

Table 61.

9.3.1.
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The HL[11] signal exists on the ICH4-M but not the GMCH and is not used on the platform. HL[11]
must be pulled down to ground via a 56-Q resistor.

Terminating HL[11]

Hub VREF/VSWING Generation/Distribution

The Hub interface reference voltage (VREF) is used on both the GMCH (HLVREF) and the ICH4-M
(HIREF). The Hub interface also has a reference voltage (VSWING) for the GMCH (PSWING) and the
ICH4-M (HI_VSWING), to control voltage swing and impedance strength of the hub interface buffers.
The VREF voltage requirements must be set appropriately for proper operation. See Table 61 for the
VREF and VSWING voltage specifications. Sections 9.3.1 to 9.3.3 provide details on the different
options for VREF and VSWING voltage divider circuitry requirements.

Hub Interface VREF/VSWING Reference Voltage Specifications
VREF VSWING NOTES
HIREF (ICH4-M) HI_VSWING (ICH4-M)
HLVREF (GMCH) PSWING (GMCH)
350 mV + 8% 800 mV = 8% See Sections 9.3.1, 9.3.2, and 9.3.3 for recommendations for

the VREF/VSWING voltage generation circuitry.

See Table 62, Table 63, and Table 64 for recommended
resistor values.

Single Generation Voltage Reference Divider Circuit

The GMCH and ICH4-M may share the same single voltage divider circuit. This option provides one
voltage divider circuit to generate both VREF and VSWING reference voltage. The reference voltage
for both VREF and VSWING must meet the voltage specification in Table 61. If the voltage
specifications are not met then individual locally generated voltage divider circuit is required. The
maximum trace length from the GMCH to ICH4-M is 4 inches or less. The voltage divider circuit should
be place midway between the GMCH and ICH4-M. Normal care needs to be taken to minimize
crosstalk to other signals (< 10-15 mV). If the trace length exceeds 4 inches then the locally generated
voltage reference divider should be used. See Section 9.3.2 for the more details.
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Figure 68. Single VREF/VSWING Voltage Generation Circuit for Hub Interface

VCCHI

PSWING J_CS i C2_|_ HI_VSWING
GMCH I cjim I_ ICH4-M

HLVREF J_CG l C4_|_ HIREF

The resistor values, R1, R2, and R3 must be rated at 1% tolerance. See Table 62 for recommended
resistor value. The selected resistor values ensure that the reference voltage tolerance is maintained over
the input leakage specification. Two 0.1-uF capacitors (C1 and C3) should be placed close to the
divider. In addition, the 0.01-pF bypass capacitor (C2, C4, C5, and C6) should be placed within

0.25 inches of HLVREF/VREF pin (for C4 and C6) and HI VSWING pin (for C2 and C5).

Table 62. Recommended Resistor Values for Single VREF/VSWING Divider Circuit

9.3.2.

9.3.2.1.

Intel® 852GM Chipset Platform Design Guide

Recommended Resistor Values VCCHI
Option 1 R1=806Q+1% R2=511Q+1% R3=402Q+ 1% 1.5V
Option 2 R1=255Q+1% R2=162Q+1% R3=127Q+ 1% 1.5V
Option 3 R1=226 Q+ 1% R2=147Q+1% R3=113Q+1% 1.5V
C1 and C3 = 0.1 yF (near divider)
C2, C4, C5, C6 = 0.01 yF (near component)

Locally Generated Voltage Reference Divider Circuit

Sections 9.3.2.1 and 9.3.2.2 provide the option to generate the voltage references separately for GMCH
and ICH4-M. This option should be used if the routing distance between GMCH and ICH4-M is greater

than 4 inches.
ICH4-M Single Generated Voltage Reference Divider Circuit

This option allows the ICH4-M to use one voltage divider circuit to generate both HIVREF and
HI_VSWING voltage references. The reference voltage for both HITVREF and HI VSWING must meet
the voltage specification in Table 61. The resistor values R1, R2, and R3 must be rated at 1% tolerance
(see Table 62). Normal care needs to be taken to minimize crosstalk to other signals (< 10-15 mV). If
the voltage specifications are not met then individually generated voltage divider circuit for HIVREF

and HI VSWING is required.
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Figure 69. ICH4-M Locally Generated Reference Voltage Divider Circuit
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9.3.2.2. GMCH Single Generated Voltage Reference Divider Circuit

This option allows the GMCH to use one voltage divider circuit to generate both HLVREF and
HLPSWING voltage references. The reference voltage for both HLVREF and HLPSWING must meet
the voltage specification in Table 61. The resistor values R1, R2, and R3 must be rated at 1% tolerance
(see Table 62). Normal care needs to be taken to minimize crosstalk to other signals (< 10-15 mV). If
the voltage specifications are not met, then individually generated voltage divider circuits for HLVREF
and PSWING is required.

Figure 70. GMCH Locally Generated Reference Voltage Divider Circuit

VCCHI

PSWING

GMCH

HLVREF

9.3.3. Separate GMCH and ICH4-M Voltage Divider Circuits for VREF
and VSWING

Sections 9.3.3.1 and 9.3.3.2 provide the option to generate individual voltage reference for VREF and
VSWING separately for GMCH and ICH4-M.

9.3.3.1. Separate ICH4-M Voltage Divider Circuits for HIVREF and HI_VSWING

This option allows for tuning the voltage references HIVREF and HI_ VSWING individually. The
reference voltage for both HIVREF and HI VSWING must meet the voltage specification in Table 61.
Normal care needs to be taken to minimize crosstalk to other signals (< 10-15 mV).
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Figure 71. Individual HIVREF and HI_VSWING Voltage Reference Divider Circuits for ICH4-M
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Table 63. Recommended Resistor Values for HIVREF and HI_VSWING Divider Circuits for ICH4-M
Signal Recommended Resistor Values VCCHI Capacitor value
HIVREF R4 =487 Q+ 1% VCCHI=1.5V | C3=0.1 yF (near divider)
350 mV
( mv) R5=150 Q £ 1%, C2 =0.01 pF (near component)
HI_VSWING | R6=130Q+1% VCCHI=1.5V | C1=0.1pF (near divider)
(800 mV)
R7 =150 Q £ 1%, C4 =0.01 pF (near component)

9.3.3.2.

Separate GMCH Voltage Divider Circuits for HLVREF and PSWING

This option allows for tuning the voltage references HLVREF and PSWING individually. The reference
voltage for both HLVREF and PSWING must meet the voltage specification in Table 61. Normal care
needs to be taken to minimize crosstalk to other signals (< 10-15 mV).

Figure 72. Individual HLVREF and PSWING Voltage Reference Divider Circuits for GMCH
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Table 64. Recommended Resistor Values for HLVREF and PSWING Divider Circuits for GMCH

Signal Recommended Resistor Values VCCHI Capacitor
Name
HLVREF R4 =243 Q+1% VCCHI=1.2V | C3=0.1yF (near divider)
(350 mV)
R5=100Q+ 1% C6 = 0.01 pF (near component)
PSWING R6=4990Q0+1% VCCHI=1.2V | C1=0.1yF (near divider)
800 mV
( mv) R7=100Q+ 1% C5 =0.01 pF (near component)
9.4. Hub Interface Decoupling Guidelines

To improve I/O power delivery, use two 0.1-puF capacitors per each component (i.e. the ICH4-M and
GMCH). These capacitors should be placed within 50 mils from each package, adjacent to the rows that
contain the Hub Interface. If the layout allows, wide metal fingers running on the Vg side of the board
should connect the VcHI side of the capacitors to the VcHI power pins. Similarly, if layout allows,
metal fingers running on the VcHI side of the board should connect the groundside of the capacitors to

the Vgs power pins.
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10. I/O Subsystem

10.1. IDE Interface

This section contains guidelines for connecting and routing the ICH4-M IDE interface. The ICH4-M has
two independent IDE channels. The ICH4-M has integrated the series resistors that have been typically
required on the IDE data signals (PDD[15:0] and SDD[15:0]) running to the two ATA connectors.
While it is not anticipated that additional series termination resistors will be required, OEMs should
verify motherboard signal integrity through simulation. Additional external 0-Q resistors can be
incorporated into the design to address possible noise issues on the motherboard. The additional resistor
layout increases flexibility by offering stuffing options at a later date.

The IDE interface can be routed with 5-mil traces on 7-mil spaces, and must be less than 8§ inches long
(from ICH4-M to IDE connector). Additionally, the maximum length difference between the shortest
data signal and the longest strobe signal of a channel is 0.5 inches.

10.1.1. Cabling

This section provides guidelines for IDE connector cabling and motherboard design, including
component and resistor placement, and signal termination for both IDE channels.

Length of cable: Each IDE cable must be equal to or less than 18 inches.
Capacitance: Less than 35 pF.

Placement: A maximum of 6 inches between drive connectors on the cable. If a single drive is
placed on the cable it should be placed at the end of the cable. If a second drive is placed on the
same cable, it should be placed on the next closest connector to the end of the cable (6 inches away
from the end of the cable).

Grounding: Provide a direct low impedance chassis path between the motherboard ground and hard
disk drives.

The ICH4-M Placement: The ICH4-M must be placed equal to or less than 8 inches from the ATA
connector(s).
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10.1.2. Primary IDE Connector Requirements

Figure 73. Connection Requirements for Primary IDE Connector

) 2210 47 Q
PCIRST# ll> AAN >
s PDD[15:0] >
— K
7 ’ » Primary IDE
PDIOR# \
PDIOW#
—p
ICH4-M < PDDREQ
PDDACK# \
33V 33V

4.7k 8.2~10 k
< PIORDY (PRDSTB / PWDMARDY#)

IRQ[14] |«¢ ®
PDIAG# / CBLID#
GPIOx |«

CSEL

10 k

TDue to ringing,

PCIRST# must be — —
buffered -

o 22 Q) - 47 Q series resistors are required on RESET#. The correct value should be determined for
each unique motherboard design, based on signal quality.

e An 8.2 kQ - 10 kQ pull-up resistor is required on IRQ14 to VCC3 3.
o A 4.7-kQ, pull-up resistor to VCC3_3 is required on PIORDY.

o Series resistors can be placed on the control and data line to improve signal quality. The resistors
are placed as close to the connector as possible. Values are determined for each unique
motherboard design.

e The 10-kQ resistor to ground on the PDIAG#/CBLID# signal is required on the Primary
Connector. This change is to prevent the GPI pin from floating if a device is not present on the
IDE interface.
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10.1.3. Secondary IDE Connector Requirements

Figure 74. Connection Requirements for Secondary IDE Connector

+ 22 -47Q
PCIRST# T N

> AN\NN—>
—r SDD[15:0] >
) SDA[2:0] >

7/

y SDCS|[3,1]# > Secondary I
SDIOR# q
SDIOW# q
ICH4-M < SDDREQ
SDDACK# q
33V 3.3V
J
47k 8.2~10 k
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GPIOy 1 po—
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T Due to ringing, 1

PCIRST# must be
buffered -

o 22 Q) - 47 Q series resistors are required on RESET#. The correct value should be determined for
each unique motherboard design, based on signal quality.

e An 8.2 kQ - 10 kQ pull-up resistor is required on IRQ15 to VCC3 3.
o A 4.7-kQ, pull-up resistor to VCC3_3 is required on SIORDY.

e Series resistors can be placed on the control and data line to improve signal quality. The resistors
are placed as close to the connector as possible. Values are determined for each unique
motherboard design.

o The 10-kQ resistor to ground on the SDIAG#/CBLID# signal is required on the Secondary
Connector. This change is to prevent the GPI pin from floating if a device is not present on the IDE
interface.

10.1.4. Mobile IDE Swap Bay Support

Systems that require the support for an IDE “hot” swap drive bay can be designed to utilize the tri-state
feature of the ICH4-M’s IDE interface to achieve this functionality. To support a mobile “hot” sway
bay, the ICH4-M allows the IDE output signals to be tri-stated and input buffers to be turned off. This
requires certain hardware and software requirements to be met for proper operation.

From a hardware perspective a minimum of two spare control signals (i.e. GPIO’s) and a FET are
needed to properly utilize the IDE tri-state feature. An IDE drive must have a reset signal (i.e. first
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additional control signal) driving its reset pin and a power supply that is isolated from the rest of the IDE
interface. To isolate the power supplied to the IDE drive bay, a second additional control signal is
needed to control the enabling/disabling of a FET that supplies a separate plane flood powering the IDE
drive and its interface.

Although actual hardware implementations may vary, the isolated reset signal and power plane are strict
requirements. Systems that connect the IDE swap bay drive to the same power plane and reset signals of
the ICH4-M should not use this IDE tri-state feature. Many IDE drives use the control and address lines
as straps that are used to enter test modes. If the IDE drive is powered up along with the ICH4-M while
the IDE interface is tri-stated rather than being driven to the default state, then the IDE drive could
potentially enter a test mode. To avoid such a situation, the aforementioned hardware requirements or
equivalent solution should be implemented.

10.1.4.1. ICH4-M IDE Interface Tri-State Feature

The new IDE interface tri-state capabilities of the ICH4-M also include a number of configuration bits
that must be programmed accordingly for proper system performance. The names of the critical
registers, their location, and brief description are listed below.

1. BO0:D31:F0 Offset D5h (BACK CNTL — Backed Up Control Register) bits [7:6] needs to be set to
‘1’ in order to enable the tri-stating of the primary and secondary IDE pins when the interfaces are
put into reset. By default both bits are set to “1°.

2. B0:D31:F0 Offset DO-D3h (GEN_CNTL — General Control Register) bit [3] should be set to ‘1’
in order to lock the state of bits [7:6] at B0:D31:F0 Offset D5h. This prevents any inadvertent
reprogramming of the IDE interface pins to a non-tri-state mode during reset by a rogue software
program. By default this bit is set to ‘0’ and BIOS should set this bit to “1°. This is a write once bit
only and requires a PCIRST# to reset to ‘0’. Thus, this bit also needs to be set to ‘1’ after resume
from S3-S5.

3. BO0:D31:F1 Offset 54h (IDE_CONFIG — IDE I/O Configuration Register) bits [19:18]
(SEC_SIG_MODE) and bits [17:16] (PRIM_SIG_MODE) control the reset states of the
secondary and primary IDE channels, respectively. The values in SEC_SIG_MODE and
PRIM_SIG_MODE are tied to the values set by the BACK CNTRL register bits [7:6],
respectively. When bits [7:6] are set to ‘1°, the PRIM_SIG MODE and SEC_SIG_MODE will be
set to ‘01 for tri-state when the either IDE channel is put in reset.

4. B0:D31:F1 Offset 40-41h (Primary) and 42-23h (Secondary) bit [5] and bit [1] (IDE_TIM — IDE
Timing Register) are the IORDY Sample Point Enable bits for drive 1 and 0 of the primary and
secondary IDE channels, respectively. By default, these bits are set to ‘0’ and during normal
power-up, should be set to ‘1’ by the BIOS to enable IORDY assertion from the IDE device when
an access is requested.
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10.1.4.3.

10.1.4.4.

I/O Subsystem

S5/G3 to SO Power-Up Procedures for IDE Swap Bay

The procedures listed below summarize the steps that must be followed during power-up of an IDE
sway bay drive:

1.

ICH4-M powers up, IDE interface is tri-stated, disk drive is not powered up. IDE drive is
recognized as being on a separate power plane and its reset is different from the ICH4-M.

BIOS powers on the IDE drive. e.g. GPIO is used to switch on a FET on the board.

Once the IDE drive and interface is powered up, the ICH4-M exits from tri-state mode and begins
to actively the interface.

Once ready, the BIOS can de-assert the reset signal to the IDE drive. e.g. GPIO routed to the IDE
drive’s reset pin.

Power Down Procedures for Mobile Swap Bay

The procedures listed below summarize the steps that must be followed in order to remove an IDE
device from the mobile swap bay.

1.

User indicates to the system that removal of IDE device from the mobile swap bay should begin.
Once the system recognizes that all outstanding IDE accesses have completed, the reset signal to
the swap device should be asserted.

The IDE channel (primary or secondary) that the device resides on should then be set to drive low
mode rather than the default tri-state mode. This requires setting the IDE_ CONFIG register
(B0:D31:F0 Offset 54h) bits [19:18] or [17:16] to ‘10’ (10b). This will cause all IDE outputs to
the IDE drive to drive low rather than the default tri-state (which is useful during boot up to
prevent any IDE drives from entering a test mode).

The IORDY Sample Point Enable bit of the IDE_TIM register for the appropriate IDE device
should then be set to ‘0’ to disable IORDY sampling by the ICH4-M. This ensures that zeros will
always be returned if the OS attempts to access the IDE device being swapped.

Power to the isolated power plane of the IDE device can then be removed and the system can
indicate to the user that the mobile swap bay can be removed and the IDE device replaced.

Power-Up Procedures After Device “Hot” Swap Completed

The procedures listed below summarize the steps that must be followed after a new IDE device has been
added to the mobile swap bay and the swap bay must be powered back up:.

1.

Once the IDE swap bay is replaced into the system, the power plane to the device should be
enabled once again.

The IORDY Sample Point Enable bit of the IDE_TIM register for the appropriate IDE device
should then be set to 1’ to enable IORDY sampling by the ICH4-M. This allows the OS to access
the IDE device once again and waits for the assertion of IORDY in response to an access request.

Once the system IDE interface is configured for normal operation once again, the reset signal to
the swap device should be deasserted to allow the drive to initialize.
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The ICH4-M provides a PCI Bus interface that is compliant with the PCI Local Bus Specification
Revision 2.2. The implementation is optimized for high performance data streaming when the ICH4-M
is acting as either the target or the initiator in the PCI bus.

10.2. PCI

The ICH4-M supports six PCI Bus masters (excluding the ICH4-M), by providing six REQ#/GNT#
pairs. In addition, the ICH4-M supports two PC/PCI REQ#/GNT# pairs, one of which is multiplexed
with a PCI REQ#/GNTH# pair.

Figure 75. PCI Bus Layout Example

ICH4-M

10.3. AC'97

The ICH4-M implements an AC’97 2.1, 2.2, and 2.3 compliant digital controller. Please contact your
codec IHV (Independent Hardware Vendor) for information on 2.2 compliant products. The AC’97 2.2
specification is on the Intel website:

http://developer.intel.com/ial/scalableplatforms/audio/index.htm - 97spec/

The AC-link is a bi-directional, serial PCM digital stream. It handles multiple input and output data
streams, as well as control register accesses that employs a time division multiplexed (TDM) scheme.
The AC-link architecture provides for data transfer through individual frames transmitted in a serial
fashion. Each frame is divided into 12 outgoing and 12 incoming data streams or slots. The architecture
of the ICH4-M AC-link allows a maximum of three codecs to be connected. Figure 76 shows a three-
codec topology of the AC-link for the ICH4-M.
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Figure 76. ICH4-M AC’97 — Codec Connection
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If a modem codec is configured as the primary AC-link Codec, there should not be any Audio Codecs
residing on the AC-link. The primary codec may be connected to AC_SDINO as documented in the
Intel® 82801DBM 1/O Controller Hub 4 Mobile (ICH4-M)I/O Controller Datasheet.

Clocking is provided from the primary codec on the link via AC BIT CLK and is derived from a
24.576-MHz crystal or oscillator. Refer to the primary codec vendor for crystal or oscillator
requirements. AC_BIT CLK is a 12.288-MHz clock driven by the primary codec to the digital
controller (ICH4-M) and to any other codec present. That clock is used as the time base for latching and
driving data. Clocking AC_BIT_CLK directly off the CK-408 clock chip’s 14.31818 MHz output is
not supported.

The ICH4-M supports wake-on-ring from S1M-S5 via the AC’97 link. The codec asserts AC_SDIN to
wake the system. To provide wake capability and/or caller ID, standby power must be provided to the
modem codec.

The ICH4-M has weak pull-down and pull-ups that are always enabled. This will keep the link from
floating when the AC-link is off or there are no codecs present.

If the Shut-off bit is not set, it implies that there is a codec on the link. Therefore, AC BIT CLK and
AC_SDOUT will be driven by the codec and the ICH4-M respectively. However, AC_SDINO,

AC _SDIN1, and AC_SDIN2 may not be driven. If the link is enabled, the assumption can be made that
there is at least one codec.
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Figure 77. ICH4-M AC'97 — AC_BIT_CLK Topology
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Table 65.

AC’'97 AC_BIT_CLK Routing Summary

AC’97 Routing

Maximum Trace Length

Series Termination

AC_BIT_CLK Signal

Requirements (inches) Resistance Length Matching
50n5 L1=(1to8)-L3 R1=33Q-47Q N/A
L2=0.1t06 R2 = Option 0 Q resistor for
L3 =011004 debugging purposes
L4 =(1t06)—L3
NOTES:

1. Simulations were performed using Analog Device’s Codec (AD1885) and the Cirrus Logic’s Codec (CS4205b).
Results showed that if the AD1885 codec was used a 33-Q resistor was best for R1 and if the CS4205b codec
was used a 47-Q resistor for R1 was best.

2. Bench data shows that a 47-Q resistor for R1 is best for the Sigmatel* 9750 codec.

Figure 78. ICH4-M AC’97 — AC_SDOUT/AC_SYNC Topology
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I/O Subsystem

AC’97 Routing
Requirements

Maximum Trace Length
(inches)

Series Termination
Resistance

AC_SDOUT/AC_SYNC
Signal Length

Matching
50n5 L1=(1t06)-L3 R1=33Q-470Q N/A
L2=1t08 R2 = R1 if the connector
card that will be used with
L3=01t004 the platform does not have a
L4 =(0.1t06)—L3 series termination on the
card. Otherwise R2=0Q
NOTES:

1. Simulations were performed using Analog Device’s* Codec (AD1885) and the Cirrus Logic’s* Codec
(CS4205b). Results showed that if the AD1885 codec was used a 33-Q resistor was best for R1 and if the
CS4205b codec was used a 47-Q resistor for R1 was best.

2. Bench data shows that a 47-Q resistor for R1 is best for the Sigmatel* 9750 codec.

Figure 79. ICH4-M AC’97 — AC_SDIN Topology
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AC’97 AC_SDIN Routing Summary

AC’97 Routing

Maximum Trace Length

Series Termination

AC_SDIN Signal

Requirements (inches) Resistance Length Matching
50n5 Y1=0.1t00.4 R1=33Q-47Q N/A
Y2=(1t08) - Y1 R2 = R1 if the connector
card that will be used
Y3=(1to14)-11 with the platform does
Y4= (1to6) — Y1 not have a series
termination on the card.
Y5= (0.1t06) - Y1 Otherwise R2=0 Q
NOTES:

1. Simulations were performed using Analog Device’s Codec (AD1885) and the Cirrus Logic’s Codec (CS4205b).
Results showed that if the AD1885 codec was used a 33-Q resistor was best for R1 and if the CS4205b codec
was used a 47-Q resistor for R1 was best.

2. Bench data shows that a 47-Q resistor for R1 is best for the Sigmatel 9750 codec.
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10.3.1. AC’'97 Routing

To ensure the maximum performance of the codec, proper component placement and routing techniques
are required. These techniques include properly isolating the codec, associated audio circuitry, analog
power supplies, and analog ground planes, from the rest of the motherboard. This includes plane splits
and proper routing of signals not associated with the audio Section. Contact your vendor for device-
specific recommendations.

The basic recommendations are as follows:

162

Special consideration must be given for the ground return paths of the analog signals.

Digital signals routed in the vicinity of the analog audio signals must not cross the power plane
split lines. Analog and digital signals should be located as far as possible from each other.

Partition the board with all analog components grouped together in one area and all digital
components in another.

Separate analog and digital ground planes should be provided, with the digital components over the
digital ground plane, and the analog components, including the analog power regulators, over the
analog ground plane. The split between planes must be a minimum of 0.05 inches wide.

Keep digital signal traces, especially the clock, as far as possible from the analog input and voltage
reference pins.

Do not completely isolate the analog/audio ground plane from the rest of the board ground plane.
There should be a single point (0.25 inches to 0.5 inches wide) where the analog/isolated ground
plane connects to the main ground plane. The split between planes must be a minimum of 0.05
inches wide.

Any signals entering or leaving the analog area must cross the ground split in the area where the
analog ground is attached to the main motherboard ground. That is, no signal should cross the
split/gap between the ground planes because doing so would cause a ground loop, thereby greatly
increasing EMI emissions and degrading the analog and digital signal quality.

Analog power and signal traces should be routed over the analog ground plane.
Digital power and signal traces should be routed over the digital ground plane.

Bypassing and decoupling capacitors should be close to the IC pins, or positioned for the shortest
connections to pins, with wide traces to reduce impedance.

All resistors in the signal path or on the voltage reference should be metal film. Carbon resistors
can be used for DC voltages and the power supply path, where the voltage coefficient, temperature
coefficient, and noise are not factors.

Regions between analog signal traces should be filled with copper, which should be electrically
attached to the analog ground plane. Regions between digital signal traces should be filled with
copper, which should be electrically attached to the digital ground plane.

Locate the crystal or oscillator close to the codec.
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I/O Subsystem

Motherboard Implementation

The following design considerations are provided for the implementation of an ICH4-M platform using
AC’97. These design guidelines have been developed to ensure maximum flexibility for board
designers, while reducing the risk of board-related issues. These recommendations are not the only
implementation or a complete checklist, but they are based on the ICH4-M platform.

o Active components such as FET switches, buffers or logic states should not be implemented on the
AC-link signals, except for AC_RST#. Doing so would potentially interfere with timing margins
and signal integrity.

e The ICH4-M supports wake-on-ring from S1M-S5 states via the AC’97 link. The codec asserts
AC SDIN to wake the system. To provide wake capability and/or caller ID, standby power must be
provided to the modem codec. If no codec is attached to the link, internal pull-downs will prevent
the inputs from floating, so external resistors are not required.

e PC BEEP should be routed through the audio codec. Care should be taken to avoid the
introduction of a pop when powering the mixer up or down.

Valid Codec Configurations

Table 68. Supported Codec Configurations

Option Primary Codec Secondary Codec Tertiary Codec Notes
1 Audio Audio Audio 1
2 Audio Audio Modem 1
3 Audio Audio Audio/Modem 1
4 Audio Modem Audio 1
5 Audio Audio/Modem Audio 1
6 Audio/Modem Audio Audio 1
NOTES:

1. For power management reasons, codec power management registers are in audio space. As a result, if there is
an audio codec in the system it must be Primary.

2. There cannot be two modems in a system since there is only one set of modem DMA channels.

3. The ICH4-M supports a codec on any of the AC_SDIN lines; however, the modem codec ID must be either 00
or 01.

SPKR Pin Configuration

SPKR is used as both the output signal to the system speaker and as a functional strap. The strap
function enables or disables the “TCO Timer Reboot function” based on the state of the SPKR pin on
the rising edge of PWROK. When enabled, the ICH4-M sends an SMI# to the processor upon a TCO
timer timeout. The status of this strap is readable via the NO_REBOOT bit (bit 1, D31: FO, Offset D4h).
The SPKR signal has a weak integrated pull-down resistor (the resistor is only enabled during
boot/reset). Therefore, its default state is a logical zero or set to reboot. To disable the feature, a jumper
can be populated to pull the signal line high (see Figure 80). The value of the pull-up must be such that
the voltage divider output caused by the pull-up, the effective pull-down (R.g), and the ICH4-M’s
integrated pull-down resistor will be read as logic high (0.5 * VCC3 3 to VCC3 3+ 0.5V).
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Figure 80. Example Speaker Circuit
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USB 2.0 Guidelines and Recommendations

Layout Guidelines

General Routing and Placement

Use the following general routing and placement guidelines when laying out a new design. These
guidelines will help to minimize signal quality issuesand EMI problems. The USB 2.0 validation efforts
focused on a four-layer motherboard where the first layer is a signal layer, the second plane is power,
the third plane is ground, and the fourth plane is a signal layer. This results in the placement of most of
the routing on the fourth plane (closest to the ground plane), allowing a higher component density on the
first plane.

1.

Place the ICH4-M and major components on the un-routed board first. With minimum trace
lengths, route high-speed clock, periodic signals, and USB 2.0 differential pairs first. Maintain
maximum possible distance between high-speed clocks/periodic signals to USB 2.0 differential
pairs and any connector leaving the PCB (i.e. I/O connectors, control and signal headers, or power
connectors).

USB 2.0 signals should be ground referenced (on recommended stack-up this would be the
bottom signal layer).

Route USB 2.0 signals using a minimum of vias and corners. This reduces reflections and
impedance changes.

When it becomes necessary to turn 90°, use two 45° turns or an arc instead of making a single 90°
turn. This reduces reflections on the signal by minimizing impedance discontinuities. (As shown
in Figure 102.)

Do not route USB 2.0 traces under crystals, oscillators, clock synthesizers, magnetic devices or
IC’s that use and/or duplicate clocks.

Stubs on high speed USB signals should be avoided, as stubs will cause signal reflections and
affect signal quality. If a stub is unavoidable in the design, the sum of all stubs for a particular
signal line should not exceed 200 mils.

Route all traces over continuous planes (VCC or GND), with no interruptions. Avoid crossing
over anti-etch if at all possible. Crossing over anti-etch (plane splits) increases inductance and
radiation levels by forcing a greater loop area. Likewise, avoid changing layers with USB 2.0
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traces as much as practical. It is preferable to change layers to avoid crossing a plane split. Refer
to Section 10.4.2.

8. Separate signal traces into similar categories and route similar signal traces together (such as
routing differential pairs together).

9. Keep USB 2.0 USB signals clear of the core logic set. High current transients are produced during
internal state transitions and can be very difficult to filter out.

10. Follow the 20*h thumb rule by keeping traces at least 20*(height above the plane) away from the
edge of the plane (VCC or GND, depending on the plane the trace is over). For the suggested
stack-up the height above the plane is 4.5 mils. This calculates to a 90-mil spacing requirement
from the edge of the plane. This helps prevent the coupling of the signal onto adjacent wires and
also helps prevent free radiation of the signal from the edge of the PCB.

USB 2.0 Trace Separation

Use the following separation guidelines.

1. Maintain parallelism between USB differential signals with the trace spacing needed to achieve
90-Q differential impedance. Deviations will normally occur due to package breakout and routing
to connector pins. Just ensure the amount and length of the deviations are kept to the minimum
possible.

2. Use an impedance calculator to determine the trace width and spacing required for the specific
board stack-up being used. 4-mil traces with 4.5-mil spacing results in approximately 90-Q
differential trace impedance.

3. Minimize the length of high-speed clock and periodic signal traces that run parallel to high speed
USB signal lines, to minimize crosstalk. Based on EMI testing experience, the minimum
suggested spacing to clock signals is 50 mils.

4. Based on simulation data, use 20-mil minimum spacing between high-speed USB signal pairs and
other signal traces for optimal signal quality. This helps to prevent crosstalk.

Figure 81. Recommended USB Trace Spacing

10.4.1.3.

Low-speed Clock/High-
non periodic speed
signal DP1 DM1 DP2 DM2 periodic signal

20 4 45" 4 20 4 45 4 50

Distance in mils

USBRBIAS Connection

The USBRBIAS pin and the USBRBIAS# pin can be shorted and routed 5 on 5 to one end ofa 22.6 Q +
1% resistor to ground. Place the resistor within 500 mils of the ICH4-M and avoid routing next to clock
pins.
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Figure 82. USBRBIAS Connection
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Table 69. USBRBIAS/USBRBIAS# Routing Summary

USBRBIAS/ USBRBIAS# Maximum Trace Signal Length Matching Signal Referencing
Routing Requirements Length
50n5 500 mils N/A N/A

10.4.1.4. USB 2.0 Termination

A common-mode choke should be used to terminate the USB 2.0 bus. Place the common-mode choke as
close as possible to the connector pins. See Section 10.4.4 for details.

10.4.1.5. USB 2.0 Trace Length Pair Matching

USB 2.0 signal pair traces should be trace length matched. Max trace length mismatch between USB 2.0
signal pair should be no greater that 150 mils.

10.4.1.6. USB 2.0 Trace Length Guidelines

Table 70. USB 2.0 Trace Length Preliminary Guidelines (with Common Mode Choke)

Configuration Signal Signal Matching Motherboard Card Trace Maximum Total
Referencing Trace Length Length Length
Back Panel Ground 150 mils 17 inches N/A 17 inches
NOTES:

1. These lengths are based upon simulation results and may be updated in the future.

2. All lengths are based upon using a common-mode choke (see Section 10.4.4.1 for details on common-mode
choke).

10.4.2. Plane Splits, Voids, and Cut-Outs (Anti-Etch)

The following guidelines apply to the use of plane splits voids and cutouts.
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VCC Plane Splits, Voids, and Cut-Outs (Anti-Etch)

Use the following guidelines for the V¢ plane.

1. Traces should not cross anti-etch, for it greatly increases the return path for those signal traces.
This applies to USB 2.0 signals, high-speed clocks, and signal traces as well as slower signal
traces that might be coupling to them. USB signaling is not purely differential in all speeds (i.e.
the Full-speed Single Ended Zero is common mode).

2. Avoid routing of USB 2.0 signals 25 mils of any anti-etch to avoid coupling to the next split or
radiating from the edge of the PCB.

When breaking signals out from packages it is sometimes very difficult to avoid crossing plane splits or
changing signal layers, particularly in today’s motherboard environment that uses several different
voltage planes. Changing signal layers is preferable to crossing plane splits if a choice has to be made
between one or the other.

If crossing a plane split is completely unavoidable, proper placement of stitching caps can minimize the
adverse effects on EMI and signal quality performance caused by crossing the split. Stitching capacitors
are small-valued capacitors (1 pF or lower in value) that bridge voltage plane splits close to where high
speed signals or clocks cross the plane split. The capacitor ends should tie to each plane separated by the
split. They are also used to bridge, or bypass, power and ground planes close to where a high-speed
signal changes layers. As an example of bridging plane splits, a plane split that separates Vc5 and
Vce3 3 planes should have a stitching cap placed near any high-speed signal crossing. One side of the
cap should tie to V¢S5 and the other side should tie to Vc3 3. Stitching caps provide a high frequency
current return path across plane splits. They minimize the impedance discontinuity and current loop area
that crossing a plane split creates.

GND Plane Splits, Voids, and Cut-Outs (Anti-Etch)

Avoid anti-etch on the GND plane.

USB Power Line Layout Topology

The following is a suggested topology for power distribution of Vbus to USB ports. Circuits of this type
provide two types of protection during dynamic attach and detach situations on the bus: inrush current
limiting (droop) and dynamic detach fly-back protection. These two different situations require both
bulk capacitance (droop) and filtering capacitance (for dynamic detach fly-back voltage filtering). It is
important to minimize the inductance and resistance between the coupling capacitors and the USB ports.
Capacitors should be placed as close as possible to the port and the power carrying traces should be as
wide as possible, preferably, a plane. A good rule is to make the power carrying traces wide enough that
the system fuse will blow on an over current event. If the system fuse is rated at 1 amp, then the power
carrying traces should be wide enough to carry at least 1.5 amps.
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Figure 83. Good Downstream Power Connection
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EMI Considerations

The following guidelines apply to the selection and placement of common-mode chokes and ESD
protection devices.

Common Mode Chokes

Testing has shown that common-mode chokes can provide required noise attenuation. A design should
include a common-mode choke footprint to provide a stuffing option in the event the choke is needed to
pass EMI testing. Figure 84 shows the schematic of a typical common-mode choke and ESD

suppression components. The choke should be placed as close as possible to the USB connector signal
pins.

Figure 84. Common Mode Choke Schematic
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Common mode chokes distort full-speed and high-speed signal quality. As the common mode
impedance increases, the distortion will increase, so you should test the effects of the common mode
choke on full speed and high-speed signal quality. Common mode chokes with a target impedance of
80 Q to 90 Q at 100 MHz generally provide adequate noise attenuation.
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Finding a common mode choke that meets the designer’s needs is a two-step process. A part must be
chosen with the impedance value that provides the required noise attenuation. This is a function of the
electrical and mechanical characteristics of the part chosen and the frequency and strength of the noise
present on the USB traces that you are trying to suppress.

Once you have a part that gives passing EMI results, the second step is to test the effect this part has on
signal quality. Higher impedance common-mode chokes generally have a greater damaging effect on
signal quality, so care must be used when increasing the impedance without doing thorough testing.
Thorough testing means that the signal quality must be checked for Low-speed, Full-speed, and High-
speed USB operation.

10.4.5. ESD

Classic USB (1.0/1.1) provided ESD suppression using in line ferrites and capacitors forms a low pass
filter. This technique doesn’t work for USB 2.0 due to the much higher signal rate of high-speed data. A
device that has been tested successfully is based on spark gap technology. Proper placement of any ESD
protection device is on the data lines between the common-mode choke and the USB connector data pins
as shown in Figure 84. Other types of low-capacitance ESD protection devices may work as well but
were not investigated. As with the common mode choke solution, it is recommended to include
footprints for some type of ESD protection device as a stuffing option in case it is needed to pass ESD
testing.

10.5. IOAPIC (/0O Advanced Programmable Interrupt
Controller)

On a Mobile Intel Pentium 4 Processor-M, mobile Intel Celeron Processor and Intel Celeron M
Processor based platforms, the serial IOAPIC bus interface of the Intel ICH4-M should be disabled.
IOAPIC is supported on the platform and the servicing of interrupts is accomplished via a processor
Front Side Bus interrupt delivery mechanism.

IOxAPIC is enabled by setting DT bit, xAPIC and APIC_EN bit, BIOS needs to program these bits
when IOXAPIC is enabled.

The IOXAPIC only use FSB as a medium of message transfer so grounding PICD[1:0] and PICCLK
will not have any effect on FSB interrupt delivery and it will only affect serial APIC transfer.

The serial IOAPIC bus interface of the Intel ICH4-M should be disabled as follows.
e Tie APICCLK directly to ground

e Tie PICDO, PICD1 to ground through a 10-kQ resistor (separate pull-downs are required if using
XOR chain testing)

The Mobile Intel Pentium 4 processor- M, mobile Intel Celeron processor and Intel Celeron M

processors do not have pins dedicated for an IOAPIC bus interface and no hardware change is
necessary.
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IOAPIC Disabling Options

Recommended Implementation

Intel recommends that IOAPIC be disabled in software while the connections to the board are as shown
in Figure 85. Software can be used to turn off PICCLK from clock generator.

To disable IOAPIC in BIOS:
e [CH4-M: D31:F0; Offset: D1; bit 7:8
e Mobile Pentium 4 Processor-M Processor: MSR 1Bh bit 11

Figure 85. Minimum IOAPIC Disable Topology
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SMBus 2.0/SMLink Interface

The SMBus interface on the ICH4-M uses two signals SMBCLK and SMBDATA to send and receive
data from components residing on the bus. These signals are used exclusively by the SMBus Host
Controller. The SMBus Host Controller resides inside the ICH4-M.

The ICH4-M incorporates an SMLink interface supporting Alert-on-LAN*, Alert-on-LAN2*, and a
slave functionality. It uses two signals SMLINK]1:0]. SMLINK][0] corresponds to an SMBus clock
signal and SMLINK]1] corresponds to an SMBus data signal. These signals are part of the SMB Slave
Interface.

For Alert-on-LAN* functionality, the ICH4-M transmits heartbeat and event messages over the
interface. When using the Intel® 82562EM Platform LAN Connect Component, the ICH4-M’s
integrated LAN Controller will claim the SMLink heartbeat and event messages and send them out over
the network. An external, Alert-on-LAN2*-enabled LAN Controller (i.e. Intel 82562EM 10/100 Mbps
Platform LAN Connect) will connect to the SMLink signals to receive heartbeat and event messages, as
well as access the ICH4-M SMBus Slave Interface. The slave interface function allows an external
micro-controller to perform various functions. For example, the slave write interface can reset or wake a
system, generate SMI# or interrupts, and send a message. The slave read interface can read the system
power state, read the watchdog timer status, and read system status bits.

Both the SMBus Host Controller and the SMBus Slave Interface obey the SMBus 1.0 protocol, so the
two interfaces can be externally wire-OR’ed together to allow an external management ASIC (such as
Intel 82562EM 10/100 Mbps Platform LAN Connect) to access targets on the SMBus as well as the
ICH4-M Slave Interface. Additionally, the ICH4-M supports slave functionality, including the Host
Notify protocol, on the SMLink pins. Therefore, in order to be fully compliant with the SMBus 2.0
specification (which requires the Host Notify cycle), the SMLink and SMBus signals must be tied
together externally. This is done by connecting SMLink[0] to SMBCLK and SMLink[1] to SMBDATA.
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Figure 86. SMBUS 2.0/SMLink Protocol
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Note: Intel does not support external access of the ICH4-M’s Integrated LAN Controller via the SMLink
interface. Also, Intel does not support access of the ICH4-M’s SMBus Slave interface by the ICH4-M’s
SMBus Host Controller. Refer to the Intel® 82801DBM 1/0 Controller Hub 4 Mobile (ICH4-M)I/O
Controller Datasheet for full functionality descriptions of the SMLink and SMBus interface.

10.6.1. SMBus Architecture and Design Considerations

10.6.1.1. SMBus Design Considerations

There is not a single SMBus design solution that will work for all platforms. One must consider the total
bus capacitance and device capabilities when designing SMBus segments. Routing SMBus to the PCI
slots makes the design process even more challenging since they add so much capacitance to the bus.
This extra capacitance has a large affect on the bus time constant which in turn affects the bus rise and
fall times.

Primary considerations in the design process are:
1. Device class (High/Low power). Most designs use primarily High Power Devices.
2. Are there devices that must run in S3?

3. Amount of Vcc_suspenp current available, i.e. minimizing load of Ve suspen.
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Regardless of the architecture used, there are some general considerations.

The pull-up resistor size for the SMBus data and clock signals is dependent on the bus load (this
includes all device leakage currents). Generally the SMBus device that can sink the least amount
of current is the limiting agent on how small the resistor can be. The pull-up resistor cannot be
made so large that the bus time constant (Resistance X Capacitance) does not meet the SMBus
rise and fall time specification.

1.

The maximum bus capacitance that a physical segment can reach is 400 pF.

The ICH4-M does not run SMBus cycles while in S3.

SMBus devices that can operate in S3 must be powered by the Ve suspenp supply.

High Power and Low Power Mixed Architecture

This design allows for current isolation of high and low current devices while also allowing SMBus
devices to communicate during the S3 state. Keeping non-essential devices on the core supply
minimizes VCC_SUSPEND leakage. This is accomplished by the use of a “FET” to isolate the devices
powered by the core and suspend supplies. See Figure 87.

Figure 87. High Power/Low Power Mixed Vcc_suspeno/Vee_core Architecture
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The bus switch must be powered by Vcc_suspen.

Devices that are powered by the Ve suspenp Well must not drive into other devices that are

powered off. This is accomplished with the “bus switch”.

The bus bridge can be a device like the Phillips* PCA9515.

Calculating the Physical Segment Pull-Up Resistor

The following tables are provided as a reference for calculating the value of the pull-up resistor that may

be used for a physical bus segment. If any physical bus segment exceeds 400 pF, then a bus bridge
device like the Phillips* PCA9515 must be used to separate the physical segment into two segments that
individually have a bus capacitance less than 400 pF.
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Table 71. Bus Capacitance Reference Chart

Device # of Devices/ Capacitance Includes Cap (pF)
Trace Length
ICH4-M 1 Pin Capacitance 12
CK408 1 Pin Capacitance 10
SO- 2 Pin Capacitance (10 pF) + 1 inch worth of trace capacitance (2 pF/inch) | 28
DIMMS 3 per SO-DIMM and 2 pF connector capacitance per SO-DIMM 42
PCI 2 Each PCI add-in card is allowed up to 40 pF + 3 pF per each connector 86
Slots
3 129
4 172
5 215
6 258
Bus 224 2 pF per inch of trace length 48
Trace -
Length 236 72
ininches | >48 96

Table 72. Bus Capacitance/Pull-Up Resistor Relationship

Physical Bus Segment Capacitance Pull-Up Range (For Vcc =3.3V
0 to 100 pF 8.2kQto 1.2 kQ
100 to 200 pF 4.7 kQto 1.2 kQ
200 to 300 pF 3.3kQto 1.2 kQ
300 to 400 pF 2.2kQto 1.2 kQ
10.7.  FWH

The following provides general guidelines for compatibility and design recommendations for supporting
the FWH device. The majority of the changes will be incorporated in the BIOS. Refer to the FWH
Datasheet or equivalent.

10.7.1. FWH Decoupling

Place a 0.1-pF capacitor between the V¢ supply pins and the Vgg ground pins to decouple high
frequency noise, which may affect the programmability of the device. Additionally, place a 4.7-uF
capacitor between the V¢ supply pins and the Vgg ground pins to decouple low frequency noise. The
capacitors should be placed no further than 390 mils from the V¢ supply pins.
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Figure 88. Voltage Translation Circuit for 3.3-V Receivers
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10.7.2.  In Circuit FWH Programming

All cycles destined for the FWH will appear on PCI. The ICH4-M hub interface to PCI Bridge will put
all CPU boot cycles out on PCI (before sending them out on the FWH interface). If the ICH4-M is set
for subtractive decode, these boot cycles can be accepted by a positive decode agent on the PCI bus.
This enables the ability to boot from a PCI card that positively decodes these memory cycles. In order to
boot from a PCI card, it is necessary to keep the ICH4-M in subtractive decode mode. If a PCI boot card
is inserted and the ICH4-M is programmed for positive decode, there will be two devices positively
decoding the same cycle.

10.7.3. FWH INIT# Voltage Compatibility

The FWH INIT# signal trip points need to be considered because they are NOT consistent among
different FWH manufacturers. The INIT# signal is active low. Therefore, the inactive state of the Intel
ICH4-M INIT# signal needs to be at a value slightly higher than the Vi min FWH INIT# pin
specification. The inactive state of this signal is typically governed by the formula V_CPU_IO(min) —
noise margin. Therefore if the V_.CPU_IO(min) of the processor is 1.60 V, the noise margin is 200 mV
and the Vi min spec of the FWH INIT# input signal is 1.35 V, there would be no compatibility issue
because 1.6 V - 0.2 V = 1.40 V which is greater than the 1.35 V minimum of the FWH. If the Vi min
of the FWH was 1.45 V, then there would be an incompatibility and logic translation would need to be
used. The examples above do not take into account any noise that may be encountered on the INIT#
signal. Care must be taken to ensure that the Vg min specification is met with ample noise margin. In
applications where it is necessary to use translation logic, refer to Section 4.3.4.7.

The solution assumes that level translation is necessary. The Figure 16 implements a UP topology
solution for the Intel Pentium 4 processor-M / Mobile Intel Celeron processor and Intel ICH4-M FWH
signal INIT#. Trace lengths and resistor values can be found in

Table 11. The Voltage Translator circuitry is shown in Figure 17. Figure 29 implements a UP topology
solution for the Intel Celeron M processor and Intel ICH4-M FWH signal INIT#. Trace lengths and
resistor values can be found in Table 27. The Voltage Translator circuitry is shown in Figure 30.
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10.7.4. FWH Vpp Design Guidelines

The Vpp pin on the FWH is used for programming the flash cells. The FWH supports Vpp 0f 3.3 V or 12
V. If pp is 12V, the flash cells will program about 50% faster than at 3.3 V. However, the FWH only
supports 12 V Vpp for 80 hours (3.3 V on Vpp does not affect the life of the device). The 12 V Vpp
would be useful in a programmer environment, which is typically an event that occurs very infrequently
(much less than 80 hours). The Vpp pin MUST be tied to 3.3 V on the motherboard.

In some instances, it is desirable to program the FWH during assembly with the device soldered down
on the board. In order to decrease programming time it becomes necessary to apply 12 V to the Vpp pin.
The following circuit will allow testers to put 12 V on the Vpp pin while keeping this voltage separated
from the 3.3-V plane to which the rest of the power pins are connected. This circuit also allows the
board to operate with 3.3 V on this pin during normal operation.

Figure 89. FWH VPP Isolation Circuitry

S_.I_SV 12V (From Motherboard)

FET

Bt S VPP

10.8. RTC

The ICH4-M contains a real time clock (RTC) with 256 bytes of battery backed SRAM. The internal
RTC module provides two key functions: keeping date and time and storing system data in its RAM
when the system is powered down.

The ICH4-M uses a crystal circuit to generate a low-swing, 32-kHz input sine wave. This input is
amplified and driven back to the crystal circuit via the RTCX2 signal. Internal to the ICH4-M, the
RTCX1 signal is amplified to drive internal logic as well as generate a free running full swing clock
output for system use. This output ball of the ICH4-M is called SUSCLK. This is illustrated in Figure
90.

Figure 90. RTCX1 and SUSCLK Relationship in ICH4-M

Low-Swing 32.768 kHz i
Sine Wave Source S — Zl RTexT

Internal

Oscillator
Full-Swing 32.768 kHz :
Output Signal m - Xl SUSCLK

........................

ICH4-M
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For further information on the RTC, please consult Application Note AP-728 ICH Family Real Time
Clock (RTC) Accuracy and Considerations Under Test Conditions. This application note is valid for the
ICH4-M.

Even if the ICH4-M internal RTC is not used, it is still necessary to supply a clock input to RTCX1 of
the ICH4-M because other signals are gated off that clock in suspend modes. However, in this case, the
frequency accuracy (32.768 kHz) of the clock inputs is not critical; a single clock input can be driven
into RTCX1with RTCX2 left as no connect; Figure 91 illustrates the connection. This is not a validated
feature on the ICH4-M. Please note that the peak-to-peak swing on RTCX1 cannot exceed 1.0 V.

Figure 91. External Circuitry for the ICH4-M Where the Internal RTC Is Not Used

External
( > No Connection

10.8.1. RTC Crystal

The ICH4-M RTC module requires an external crstal oscillating source of 32.768 kHz connected on the
RTCX1 and RTCX2 balls. Figure 92 documents the external circuitry that comprises the oscillator of the

ICH4-M RTC.
Figure 92. External Circuitry for the ICH4-M RTC
N
3.3V Sus > l X veerte
1uF
> |
) . * RTCX2
o X
R1
32.768 kiz—1 10mMQ
Vbatt Xtal _I_
+ X rrexa
c3 Jj l R2
0.047uF= 18pF 18pF 10MQ
_ * X veias
VBIAS, VCCRTC, RTCX1, and RTCX2 are ICH4 pins
Notes ) o ) VBIAS is used to bias the ICH4 Internal Oscillator
Reference Designators Arbitrarily Assigned VCCRTC powers the RTC well of the ICH4
3.3V Sus is Active Whenever System Plugged In RTCX1 is the Input to the Internal Oscillator
Vbatt is Voltage Provided By Battery RTCX2 is the feedback for the external crystal

NOTES:
1. The exact capacitor value needs to be based on what the crystal maker recommends.
(Typical values for C1 and C2 are 18 pF, based on crystal load of 12.5 pF).
2. Vecrre: Power for RTC Well
3. RTCX2: Crystal Input 2 — Connected to the 32.7 68-kHz crystal.
4. RTCX1: Crystal Input 1 — Connected to the 32.7 68-kHz crystal.
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Table 73. RTC Routing Summary

5. Vgias: RTC BIAS Voltage — This ball is used to provide a reference voltage and this DC voltage sets a current,
which is mirrored throughout the oscillator and buffer circuitry.
6. Vss: Ground

RTC Routing Maximum Trace Signal Length R1, R2, C1, and C2 Signal
Requirements Length To Crystal Matching tolerances Referencing
5 mil trace width 1inch NA R1=R2=10 MQ + 5% Ground

(results in ~2 pF per
inch) C1=C2= (NPO class)
See Section 10.8.2 for
calculating a specific
capacitance value for C1

and C2.

10.8.2. External Capacitors

To maintain the RTC accuracy, the external capacitor C; needs to be 0.047 uF and capacitor values C,
and C, should be chosen to provide the manufacturer’s specified load capacitance (Cy,,qg) for the crystal
when combined with the parasitic capacitance of the trace, socket (if used), and package. The following
equation can be used to choose the external capacitance values:

Cload = [(CI + Cinl + Ctracel)*(CZ + Cin2 + CtraceZ)]/[(Cl + Cinl + Ctracel + C2 + CinZ + CtraceZ)] + Cparasitic

Where:
® Cpyq = Crystal’s load capacitance. This value can be obtained from Crystal’s specification.

e Cy,, Ciyp = input capacitances at RTCX1, RTCX2 balls of the ICH4-M. These values can be
obtained in the Intel® 82801DBM 1/O Controller Hub 4 Mobile (ICH4-M)I/O Controller Datasheet.

® Cuacel, Ciracer = Trace length capacitances measured from Crystal terminals to RTCX1, RTCX2
balls. These values depend on the characteristics of board material, the width of signal traces and
the length of the traces. A typical value, based on a 5 mil wide trace and a %2 ounce copper pour, is
approximately equal to :
Cirace = trace length * 2 pF/inch

o Cansiic = Crystal’s parasitic capacitance. This capacitance is created by the existence of two
electrode plates and the dielectric constant of the crystal blank inside the Crystal part. Refer to the
crystal’s specification to obtain this value.

Ideally, C;, C, can be chosen such that C; = C,. Using the equation of C,y,4 above, the value of C;, C,
can be calculated to give the best accuracy (closest to 32.768 kHz) of the RTC circuit at room
temperature. However, C, can be chosen such that C, > C,. Then C, can be trimmed to obtain the
32.768 kHz.

In certain conditions, both C;, C, values can be shifted away from the theoretical values (calculated
values from the above equation) to obtain the closest oscillation frequency to 32.768 kHz. When C,, C,
values are smaller then the theoretical values, the RTC oscillation frequency will be higher.

The following example will illustrates the use of the practical values C,, C, in the case that theoretical
values cannot guarantee the accuracy of the RTC in low temperature condition:
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According to a required 12-pF load capacitance of a typical crystal that is used with the ICH4-M, the
calculated values of C; = C, is 10 pF at room temperature (25 C) to yield a 32.768-kHz oscillation.

Example 1:

At 0°C the frequency stability of crystal gives — 23 ppm (assumed that the circuit has 0 ppm at 25°C).
This makes the RTC circuit oscillate at 32.767246 kHz instead of 32.768 kHz.

If the values of C;, C, are chosen to be 6.8 pF instead of 10 pF, the RTC will oscillate at a higher
frequency at room temperature (+23 ppm) but this configuration of C,/ C, makes the circuit oscillate
closer to 32.768 kHz at 0°C. The 6.8-pF value of C1 and 2 is the practical value.

Note that the temperature dependency of crystal frequency is a parabolic relationship (ppm / degree
square). The effect of changing the crystal’s frequency when operating at 0 C (25 C below room
temperature) is the same when operating at 50 C (25 C above room temperature).

RTC Layout Considerations

Since the RTC circuit is very sensitive and requires high accuracy oscillation, reasonable care must be
taken during layout and routing of the RTC circuit. Some recommendations are:

1. Reduce trace capacitance by minimizing the RTC trace length. ICH4-M requires a trace length
less than 1 inch on each branch (from crystal’s terminal to RTCXn ball). Routing the RTC circuit
should be kept simple to simplify the trace length measurement and increase accuracy on
calculating trace capacitances. Trace capacitance depends on the trace width and dielectric
constant of the board’s material. On FR-4, a 5-mil trace has approximately 2 pF per inch.

2. Trace signal coupling must be limited as much as possible by avoiding the routing of adjacent PCI
signals close to RTCX1 and RTCX2, and VBIAS.
3. Ground guard plane is highly recommended.

4. The oscillator V¢ should be clean; use a filter, such as an RC low-pass, or a ferrite inductor.

RTC External Battery Connections

The RTC requires an external battery connection to maintain its functionality and its RAM while the
ICH4-M is not powered by the system.

Example batteries are: Duracell* 2032, 2025, or 2016 (or equivalent), which can give many years of
operation. Batteries are rated by storage capacity. The battery life can be calculated by dividing the
capacity by the average current required. For example, if the battery storage capacity is 170 mAh
(assumed usable) and the average current required is 5 pA, the battery life will be at least:

170,000 pAh / 5 A = 34,000 h = 3.9 years

The voltage of the battery can affect the RTC accuracy. In general, when the battery voltage decays, the
RTC accuracy also decreases. High accuracy can be obtained when the RTC voltage is in the range of
30Vto3.3V.

The battery must be connected to the ICH4-M via a Schottky diode circuit for isolation. The Schottky
diode circuit allows the ICH4-M RTC-well to be powered by the battery when the system power is not
available, but by the system power when it is available. To do this, the diodes are set to be reverse
biased when the system power is not available. Figure 93 is an example of a diode circuit that is used.
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Figure 93. Diode Circuit to Connect RTC External Battery

I/O Subsystem
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A standby power supply should be used in a mobile system to provide continuous power to the RTC
when available, which will significantly increase the RTC battery life and thereby the RTC accuracy.

10.8.5. RTC External RTCRST# Circuit

Figure 94. RTCRST# External Circuit for the ICH4-M RTC
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The ICH4-M RTC requires some additional external circuitry. The RTCRST# signal is used to reset the
RTC well. The external capacitor and the external resistor between RTCRST# and the RTC battery
(VBAT) were selected to create an RC time delay, such that RTCRST# will go high some time after the
battery voltage is valid. The RC time delay should be in the range of 18 ms - 25 ms. Any resistor and
capacitor combination that yields a time constant is acceptable. When RTCRST# is asserted, bit 2
(RTC_PWR _STS) in the GEN_PMCON_3 (General PM Configuration 3) register is set to 1, and
remains set until software clears it. As a result, when the system boots the BIOS knows that the RTC
battery has been removed.

This RTCRSTH# circuit is combined with the diode circuit (shown in Figure 93) whose purpose is to
allow the RTC well to be powered by the battery when the system power is not available. Figure 94 is an
example of this circuitry that is used in conjunction with the external diode circuit.

Veias DC Voltage and Noise Measurements

VBIAS is a DC voltage level that is necessary for biasing the RTC oscillator circuit. This DC voltage
level is filtered out from the RTC oscillation signal by the RC network of R2 and C3 (see Figure 92).
Therefore, it is a self-adjusting voltage. Board designers should not manually bias the voltage level on
VBIAS. Checking VBIAS level is used for testing purposes only to determine the right bias condition of
the RTC circuit.

VBIAS should be at least 200 mV DC. The RC network of R2 and C3 will filter out most of AC signal
noise that exists on this ball. However, the noise on this ball should be kept minimal in order to
guarantee the stability of the RTC oscillation.

Probing VBIAS requires the same technique as probing the RTCX1, RTCX2 signals (using Op-Amp).
See Application Note AP-728 for further details on measuring techniques.

VBIAS is also very sensitive to environmental conditions.

SUSCLK

SUSCLK is a square waveform signal output from the RTC oscillation circuit. Depending on the
quality of the oscillation signal on RTCX1 (largest voltage swing), SUSCLK duty cycle can be between
30-70%. If the SUSCLK duty cycle is beyond 30-70% range, it indicates a poor oscillation signal on
RTCXI1 and RTCX2.

SUSCLK can be probed directly using normal probe (50-Q input impedance probe) and it is an
appropriated signal to check the RTC frequency to determine the accuracy of the ICH4-M’s RTC Clock
(see Application Note AP-728 for further details).

RTC-Well Input Strap Requirements

All RTC-well inputs (RSMRST#, RTCRST#, INTRUDER#) must be either pulled up to VccRTC or
pulled-down to ground while in the G3 state. RTCRST# when configured as shown in Figure 94 meets
this requirement. RSMRST# should have a weak external pull-down to ground and INTRUDER# should
have a weak external pull-up to VccRTC. This will prevent these nodes from floating in G3, and
correspondingly will prevent [ccRTC leakage that can cause excessive coin-cell drain. The PWROK
input signal should also be configured with an external weak pull-down.
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10.9. Internal LAN Layout Guidelines

The ICH4-M provides several options for LAN capability. The platform supports several components
depending upon the target market. Available LAN components include the Intel® 82562ET, and Intel®
82562EM Platform LAN Connect components.

Table 74. LAN Component Connections/Features

LAN Component Interface to Connection Features
ICH4-M

Intel 82562EM (48 Pin SSOP) LCI Advanced 10/100 Ethernet Ethernet 10/100 connection,
Alert on LAN* (AoL)

Intel 82562ET (48 Pin SSOP) LCI Basic 10/100 Ethernet Ethernet 10/100 connection

Design guidelines are provided for each required interface and connection.

Figure 95. ICH4-M/Platform LAN Connect Section

B
ICH4-M L 82560EM/ - > Mﬁggﬁl’[iecs :: Connector
| 82562ET -~ \
| \
! Refer to 82562EM/82562ET
e — Section —
A

Table 75. LAN Design Guide Section Reference

Layout Section Figure 95 Reference Design Guide Section
ICH4-M — LAN Connect Interface (LCI) A Reference Section 10.9.1
Intel 82562ET / Intel 82562EM B Reference Section 10.9.2
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10.9.1. ICH4-M — LAN Connect Interface Guidelines

This Section contains guidelines on how to implement a Platform LAN Connect device on a system
motherboard. It should not be treated as a specification and the system designer must ensure through
simulations or other techniques that the system meets the specified timings. Special care must be given
to matching the LAN CLK traces to those of the other signals, as shown below. The following signal
lines are used on this interface and are guidelines for the ICH4-M to LAN Connect Interface.

e LAN CLK
e LAN RSTSYNC
e LAN RXDJ[2:0]
e LAN TXD[2:0]

This interface supports Intel 82562ET and Intel 82562EM components. Signal lines LAN CLK,
LAN _RSTSYNC, LAN RXDJ[0], and LAN_TXDJ[0] are shared by all components.

10.9.1.1. Bus Topologies

The Platform LAN Connect Interface can be configured in several topologies:
e Direct point-to-point connection between the ICH4-M and the LAN component

o [ OM Implementation
10.9.1.1.1. LOM (LAN On Motherboard) Point-To-Point Interconnect

The following are guidelines for a single solution motherboard. Either Intel 82562EM or Intel 82562ET
is uniquely installed.

Figure 96. Single Solution Interconnect

[« L >

< LAN_CLK
LAN_RSTSYNC Platform
= »  LAN
ICH4-M LAN_RXD[2:0] Connect
< (PLC)
LAN_TXD[2:0] >
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Table 76. LAN LOM Routing Summary

LAN Routing Maximum Trace Length Signal LAN Signal Length Matching
Requirements Referencing
50n10 4.510 12 inches Ground Data signals must be equal to or no

more than 0.5 inches (500 mils)
shorter than the LAN clock trace.

10.9.1.2.

Signal Routing and Layout

Platform LAN Connect Interface signals must be carefully routed on the motherboard to meet the timing
and signal quality requirements of this interface specification. The following are some general
guidelines that should be followed. Intel recommends that the board designer simulate the board routing
to verify that the specifications are met for flight times and skews due to trace mismatch and crosstalk.
On the motherboard the length of each data trace is either equal in length to the LAN CLK trace or up
to 0.5 inches shorter than the LAN CLK trace. (LAN_CLK should always be the longest motherboard
trace in each group.)

Figure 97. LAN_CLK Routing Example

10.9.1.3.

10.9.1.4.

e
Pa= 5 o
T

LAN_RXDO

Crosstalk Consideration

Noise due to crosstalk must be carefully controlled to a minimum. Crosstalk is the key cause of timing
skews and is the largest part of the tpparcn skew parameter. tpyarcy i the sum of the trace length
mismatch between LAN_CLK and the LAN data signals. To meet this requirement on the board, the
length of each data trace is either equal to or up to 0.5 inches shorter than the LAN CLK trace.
Maintaining at least 100 mils of spacing should minimize noise due to crosstalk from non-PLC signals.

Impedances

The motherboard impedances should be controlled to minimize the impact of any mismatch between the
motherboard. An impedance of 55 Q = 15% is strongly recommended; otherwise, signal integrity
requirements may be violated.
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Line termination mechanisms are not specified for the LAN Connect Interface. Slew rate controlled
output buffers achieve acceptable signal integrity by controlling signal reflection, over/undershoot, and
ringback. A 0-Q to 33-Q2 series resistor can be installed at the driver side of the interface should the
developer have concerns about over/undershoot.

Line Termination

The receiver must allow for any drive strength and board impedance characteristic within the specified
ranges.

Terminating Unused LAN Connect Interface Signals

The LAN Connect Interface on the ICH4-M can be left as a no-connect if it is not used.

Intel 82562ET / Intel 82562 EM Guidelines

For correct LAN performance, designers must follow the general guidelines outlined in Section 10.9.1.
Additional guidelines for implementing an Intel 82562ET or Intel 82562EM Platform LAN Connect
component are provided below.

Guidelines for Intel 82562ET / Intel 82562EM Component Placement

Component placement can affect signal quality, emissions, and temperature of a board design. This
Section will provide guidelines for component placement.

Careful component placement can:

e Decrease potential problems directly related to electromagnetic interference (EMI), which could
cause failure to meet FCC and IEEE test specifications.

o Simplify the task of routing traces. To some extent, component orientation will affect the
complexity of trace routing. The overall objective is to minimize turns and crossovers between
traces.

Minimizing the amount of space needed for the Ethernet LAN interface is important because all other
interfaces will compete for physical space on a motherboard near the connector edge. As with most
subsystems, the Ethernet LAN circuits need to be as close as possible to the connector. Thus, it is
imperative that all designs be optimized to fit in a very small space.

Crystals and Oscillators

To minimize the effects of EMI, clock sources should not be placed near I/O ports or board edges.
Radiation from these devices may be coupled onto the I/O ports or out of the system chassis. Crystals
should also be kept away from the Ethernet magnetics module to prevent interference of communication.
The retaining straps of the crystal (if they should exist) should be grounded to prevent the possibility
radiation from the crystal case and the crystal should lay flat against the PC board to provide better
coupling of the electromagnetic fields to the board.
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For a noise free and stable operation, place the crystal and associated discrete components as close as
possible to the Intel 82562ET/EM, keeping the trace length as short as possible and do not route any
noisy signals in this area.

10.9.2.3. Intel 82562ET / Intel 82562EM Termination Resistors

The 100 Q = 1% resistor used to terminate the differential transmit pairs (TDP/TDN) and the 121

Q =+ 1% receive differential pairs (RDP/RDN) should be placed as close to the Platform LAN connect
component (Intel 82562ET or Intel 82562EM) as possible. This is due to the fact these resistors are
terminating the entire impedance that is seen at the termination source (i.e. Intel 82562ET), including the
wire impedance reflected through the transformer.

Figure 98. Intel 82562ET / Intel 82562EM Termination

K

U E—_
LAN Connect Interface Magnetics | > | RJ45

ICH4-M —_— 82562ET | Module |——
I

Place termination resistors as close to the Intel®
82562ET as possible

10.9.2.4. Critical Dimensions

There are two dimensions to consider during layout. Distance ‘A’ from the line RJ-45 connector to the
magnetics module and distance ‘B’ from the Intel 82562ET or Intel 82562EM to the magnetics module.
The combined total distances A and B must not exceed 4 inches (preferably, less than 2 inches). (See
Figure 99.)

Figure 99. Critical Dimensions for Component Placement

B
>  Magnetics [*™] Line
- < < RJ45
ICH4-M 82562ET > Module
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Distance Priority Guideline
A 1 <1inch
B 2 <1inch

Distance from Magnetics Module to RJ-45 (Distance A)

The distance A in Figure 99 above should be given the highest priority in board layout. The distance
between the magnetics module and the RJ-45 connector should be kept to less than one inch of
separation. The following trace characteristics are important and should be observed:

o Differential Impedance: The differential impedance should be 100 Q. The single ended trace
impedance will be approximately 50 Q2; however, the differential impedance can also be affected by
the spacing between the traces.

e Trace Symmetry: Differential pairs (such as TDP and TDN) should be routed with consistent
separation and with exactly the same lengths and physical dimensions (for example, width).

Asymmetric and unequal length traces in the differential pairs contribute to common mode noise. This
can degrade the receive circuit’s performance and contribute to radiated emissions from the transmit
circuit. If the Intel 82562ET must be placed further than a couple of inches from the RJ-45 connector,
distance B can be sacrificed. Keeping the total distance between the Intel 82562ET and RJ-45 will as
short as possible should be a priority.

Measured trace impedance for layout designs targeting 100 Q often result in lower actual impedance.
OEMs should verify actual trace impedance and adjust their layout accordingly. If the actual impedance
is consistently low, a target of 105 Q to 110 Q should compensate for second order effects.

Distance from Intel 82562ET to Magnetics Module (Distance B)

Distance B should also be designed to be less than one inch between devices. The high-speed nature of
the signals propagating through these traces requires that the distance between these components be
closely observed. In general, any section of traces that is intended for use with high-speed signals should
observe proper termination practices. Proper termination of signals can reduce reflections caused by
impedance mismatches between device and traces. The reflections of a signal may have a high
frequency component that may contribute more EMI than the original signal itself. For this reason, these
traces should be designed to a 100-Q differential value. These traces should also be symmetric and equal
length within each differential pair.

Reducing Circuit Inductance

The following guidelines show how to reduce circuit inductance in both back planes and motherboards.
Traces should be routed over a continuous ground plane with no interruptions. If there are vacant areas
on a ground or power plane, the signal conductors should not cross the vacant area. This increases
inductance and associated radiated noise levels. Noisy logic grounds should be separated from analog
signal grounds to reduce coupling. Noisy logic grounds can sometimes affect sensitive DC subsystems
such as analog to digital conversion, operational amplifiers, etc. All ground vias should be connected to
every ground plane; and similarly, every power via, to all power planes at equal potential. This helps
reduce circuit inductance. Another recommendation is to physically locate grounds to minimize the loop
area between a signal path and its return path. Rise and fall times should be as slow as possible because
signals with fast rise and fall times contain many high frequency harmonics that can radiate
significantly. The most sensitive signal returns closest to the chassis ground should be connected
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together. This will result in a smaller loop area and reduce the likelihood of crosstalk. The effect of
different configurations on the amount of crosstalk can be studied using electronics modeling software.

Terminating Unused Connections

In Ethernet designs, it is common practice to terminate unused connections on the RJ-45 connector and
the magnetics module to ground. Depending on overall shielding and grounding design, this may be
done to the chassis ground, signal ground, or a termination plane. Care must be taken when using
various grounding methods to insure that emission requirements are met. The method most often
implemented is called the “Bob Smith” Termination. In this method, a floating termination plane is cut
out of a power plane layer. This floating plane acts as a plate of a capacitor with an adjacent ground
plane. The signals can be routed through 75-Q resistors to the plane. Stray energy on unused pins is then
carried to the plane.

Termination Plane Capacitance

Intel recommends that the termination plane capacitance equals a minimum value of 1500 pF. This helps
reduce the amount of crosstalk on the differential pairs (TDP/TDN and RDP/RDN) from the unused
pairs of the RJ-45. Pads may be placed for an additional capacitance to chassis ground, which may be
required if the termination plane capacitance is not large enough to pass EFT (Electrical Fast Transient)
testing. If a discrete capacitor is used, to meet the EFT requirements it should be rated for at least 1000
Vac.

Figure 100. Termination Plane
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Intel 82562ET/EM Disable Guidelines

To disable the Intel 82562ET/EM, the device must be isolated (disabled) prior to reset (RSM_PWROK)
asserting. Using a GPIO, such as GPO28 to be LAN Enable (enabled high), LAN will default to
enabled on initial power-up and after an AC power loss. This circuit shown below will allow this
behavior. The BIOS controlling the GPIO can disable the LAN micro-controller.
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Figure 101. Intel 82562ET/EM Disable Circuitry
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There are four pins which are used to put the Intel 82562ET/EM controller in different operating states:
Test En, Isol Tck, Isol Ti, and Isol Tex. The table below describes the operational and disable features
for this design.

The four control signals shown in the below table should be configured as follows: Test En should be
pulled-down through a 100-Q2 resistor. The remaining three control signals should each be connected
through 100-Q series resistors to the common node “Intel 82562ET/EM Disable” of the disable circuit.

Table 77. Intel 82562ET/EM Control Signals

Test_En Isol_Tck Isol_Ti Isol_Tex State
0 0 0 0 Enabled
0 1 1 1 Disabled w/ Clock (low power)
1 1 1 1 Disabled w/out Clock (lowest power)

In addition, if the LAN Connect Interface of the ICH4-M is not used, the VccLANI1 5 and the
VccLAN3 3 are still required to be powered during normal operating states. It is acceptable to power
the VecLAN1 5 and VeccLAN3 3 power pins by the same switched voltage source that supplies power
to the Vecl 5 and Vee3 3 power pins. Also, the LAN RST# pin of the ICH4-M should be pulled-down
to GND with a 10-kQ to keep the interface disabled.

10.9.4. General Intel 82562ET/82562EM Differential Pair Trace Routing
Considerations

Trace routing considerations are important to minimize the effects of crosstalk and propagation delays
on sections of the board where high-speed signals exist. Signal traces should be kept as short as possible
to decrease interference from other signals, including those propagated through power and ground
planes.

Observe the following suggestions to help optimize board performance.

Note: Some suggestions are specific to a 4.3-mil stack-up
e Maintain constant symmetry and spacing between the traces within a differential pair.

e Keep the signal trace lengths of a differential pair equal to each other.
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o Keep the total length of each differential pair under 4 inches. (Many customer designs with
differential traces longer than 5 inches have had one or more of the following issues: IEEE phy
conformance failures, excessive EMI (Electro Magnetic Interference), and/or degraded receive
BER (Bit Error Rate).)

e Do not route the transmit differential traces closer than 100 mils to the receive differential traces.

¢ Do not route any other signal traces both parallel to the differential traces, and closer than 100 mils
to the differential traces (300 mils is recommended).

o Keep maximum separation between differential pairs to 7 mils.

e For high-speed signals, the number of corners and vias should be kept to a minimum. If a 90° bend
is required, it is recommended to use two 45° bends instead. Refer to Figure 102.

e Traces should be routed away from board edges by a distance greater than the trace height above
the ground plane. This allows the field around the trace to couple more easily to the ground plane
rather than to adjacent wires or boards.

e Do not route traces and vias under crystals or oscillators. This will prevent coupling to or from the
clock. And as a general rule, place traces from clocks and drives at a minimum distance from
apertures by a distance that is greater than the largest aperture dimension.

Figure 102. Trace Routing

10.9.4.1.1.

Trace Routing

Trace Geometry and Length

The key factors in controlling trace EMI radiation are the trace length and the ratio of trace-width to
trace-height above the ground plane. To minimize trace inductance, high-speed signals and signal layers
that are close to a ground or power plane should be as short and wide as practical. Ideally, this trace
width to height above the ground plane ratio is between 1:1 and 3:1. To maintain trace impedance, the
width of the trace should be modified when changing from one board layer to another if the two layers
are not equidistant from the power or ground plane. Differential trace impedances should be controlled
to be ~100 Q. It is necessary to compensate for trace-to-trace edge coupling, which can lower the
differential impedance by up to 10 Q, when the traces within a pair are closer than 30 mils (edge to
edge).

Traces between decoupling and I/O filter capacitors should be as short and wide as practical. Long and
thin traces are more inductive and would reduce the intended effect of decoupling capacitors. Also for
similar reasons, traces to I/O signals and signal terminations should be as short as possible. Vias to the
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decoupling capacitors should be sufficiently large in diameter to decrease series inductance.
Additionally, the PLC should not be closer than one inch to the connector/magnetics/edge of the board.

Signal Isolation

Some rules to follow for signal isolation:

e Separate and group signals by function on separate layers if possible. Maintain a gap of 100 mils
between all differential pairs (Ethernet) and other nets, but group associated differential pairs
together.

NOTE: Over the length of the trace run, each differential pair should be at least 0.3 inches away
from any parallel signal traces.

e Physically group together all components associated with one clock trace to reduce trace length and
radiation.

o Isolate I/O signals from high speed signals to minimize crosstalk, which can increase EMI emission
and susceptibility to EMI from other signals.

¢ Avoid routing high-speed LAN traces near other high-frequency signals associated with a video
controller, cache controller, CPU, or other similar devices.

Magnetics Module General Power and Ground Plane Considerations

To properly implement the common mode choke functionality of the magnetics module the chassis or
output ground (secondary side of transformer) should be separated from the digital or input ground
(primary side) by a physical separation of 100-mils minimum.

Intel® 852GM Chipset Platform Design Guide



I/O Subsystem

Figure 103. Ground Plane Separation
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Good grounding requires minimizing inductance levels in the interconnections and keeping ground
returns short, signal loop areas small, and power inputs bypassed to signal return, will significantly
reduce EMI radiation.

Some rules to follow that will help reduce circuit inductance in both back planes and motherboards.

Route traces over a continuous plane with no interruptions (don’t route over a split plane). If there
are vacant areas on a ground or power plane, avoid routing signals over the vacant area. This will
increase inductance and EMI radiation levels.

Separate noisy digital grounds from analog grounds to reduce coupling. Noisy digital grounds may
affect sensitive DC subsystems.

All ground vias should be connected to every ground plane; and every power via should be
connected to all power planes at equal potential. This helps reduce circuit inductance.

Physically locate grounds between a signal path and its return. This will minimize the loop area.

Avoid fast rise/fall times as much as possible. Signals with fast rise and fall times contain many
high frequency harmonics, which can radiate EMI.

The ground plane beneath the filter/transformer module should be split. The RJ-45 connector side
of the transformer module should have chassis ground beneath it. By splitting ground planes
beneath transformer, noise coupling between the primary and secondary sides of the transformer
and between the adjacent coils in the transformer is minimized. There should not be a power plane
under the magnetics module.
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Common Physical Layout Issues

Here is a list of common physical layer design and layout mistakes in LAN On Motherboard Designs.

1.

10.

Unequal length of the two traces within a differential pair. Inequalities create common-mode noise
and will distort the transmit or receive waveforms.

Lack of symmetry between the two traces within a differential pair. (Each component and/or via
that one trace encounters, the other trace must encounter the same component or a via at the same
distance from the PLC.) Asymmetry can create common-mode noise and distort the waveforms.

Excessive distance between the PLC and the magnetics or between the magnetics and the RJ-45
connector. Beyond a total distance of about 4 inches, it can become extremely difficult to design
a spec-compliant LAN product. Long traces on FR4 (fiberglass epoxy substrate) will attenuate the
analog signals. In addition, any impedance mismatch in the traces will be aggravated if they are
longer (see #9 below). The magnetics should be as close to the connector as possible (< one inch).

Routing any other trace parallel to and close to one of the differential traces. Crosstalk getting
onto the receive channel will cause degraded long cable BER. Crosstalk getting onto the transmit
channel can cause excessive emissions (failing FCC) and can cause poor transmit BER on long
cables. At a minimum, other signals should be kept 0.3 inches from the differential traces.

Routing the transmit differential traces next to the receive differential traces. The transmit trace
that is closest to one of the receive traces will put more crosstalk onto the closest receive trace and
can greatly degrade the receiver's BER over long cables. After exiting the PLC, the transmit traces
should be kept 0.3 inches or more away from the nearest receive trace. The only possible
exceptions are in the vicinities where the traces enter or exit the magnetics, the RJ-45, and the
PLC.

Use of an inferior magnetics module. The magnetics modules that we use have been fully tested
for IEEE PLC conformance, long cable BER, and for emissions and immunity. (Inferior
magnetics modules often have less common-mode rejection and/or no auto transformer in the
transmit channel.)

Use of an 82555 or 82558 physical layer schematic in a PLC design. The transmit terminations
and decoupling are different. There are also differences in the receive circuit. Please follow the
appropriate reference schematic or Application Note.

Not using (or incorrectly using) the termination circuits for the unused pins at the RJ-45 and for
the wire-side center-taps of the magnetics modules. These unused RJ pins and wire-side center-
taps must be correctly referenced to chassis ground via the proper value resistor and a capacitance
or termplane. If these are not terminated properly, there can be emissions (FCC) problems, IEEE
conformance issues, and long cable noise (BER) problems. The Application Notes have
schematics that illustrate the proper termination for these unused RJ pins and the magnetics
center-taps.

Incorrect differential trace impedances. It is important to have ~100-Q2 impedance between the
two traces within a differential pair. This becomes even more important as the differential traces
become longer. It is very common to see customer designs that have differential trace impedances
between 75 Q and 85 Q, even when the designers think they've designed for 100 Q. (To calculate
differential impedance, many impedance calculators only multiply the single-ended impedance by
two. This does not take into account edge-to-edge capacitive coupling between the two traces.
When the two traces within a differential pair are kept close’ to each other, the edge coupling can
lower the effective differential impedance by 5 Q - 20 Q. A 10-Q - 15-Q drop in impedance is
common.) Short traces will have fewer problems if the differential impedance is a little off.

Use of a capacitor that is too large between the transmit traces and/or too much capacitance from
the magnetic's transmit center-tap (on the Intel 82562ET side of the magnetics) to ground. Using
capacitors more than a few pF in either of these locations can slow the 100 Mbps rise and fall time
so much that they fail the IEEE rise time and fall time specs. This will also cause return loss to fail
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at higher frequencies and will degrade the transmit BER performance. Caution should be
exercised if a cap is put in either of these locations. If a cap is used, it should almost certainly be
less than 22 pF. (6 pF to 12 pF values have been used on past designs with reasonably good
success.) These caps are not necessary, unless there is some overshoot in 100-Mbps mode.

It is important to keep the two traces within a differential pair close’ to each other. Keeping them close’
helps to make them more immune to crosstalk and other sources of common-mode noise. This also
means lower emissions (i.e. FCC compliance) from the transmit traces, and better receive BER for the
receive traces.

" Close should be considered to be less than 0.030 inches between the two traces within a differential
pair. 0.007 inch trace-to-trace spacing is recommended.

Power Management Interface

10.10.1. SYS_RESET# Usage Model

The System Reset signal (SYS RESET#) of the ICH4-M can be connected directly to a reset button or
any other equivalent driver in the system where the desired effect is to immediately put the system into
reset. A weak pull-up resistor pulled-up to the 3.3-V standby rail (VccSUS3_3) should be implemented
to ensure that no potential floating inputs to SYS RESET# cause a system reset. The ICH4-M will
debounce signals on this pin (16 ms) and allow the SMBus to go idle before resetting the system. This
delay to allow all outstanding SMBus cycles to complete first is to prevent a slave device on the SMBus
from “hanging” by resetting in the middle of a SMBus cycle.

10.10.2. PWRBTN# Usage Model

The Power Button signal (PWRBTN#) of the ICH4-M can be connected directly to a power button or
any other equivalent driver (e.g. power management controller) where the desired effect is to indicate a
system request to go to a sleep state (if in a normal operating mode) or to cause a wake event (if in a
sleep state already). This signal is internally pulled-up in the ICH4-M to the 3.3-V standby rail
(VeeSUS3 _3) through a weak pull-up resistor (24 k2 nominal). The ICH4-M has 16 ms of internal
debounce logic on this pin.

10.10.3. Power Well Isolation Control Strap Requirements

The circuit shown in the figure below can be implemented to control well isolation between the
VeeSUS3 3 and RTC power wells in the event that RSMRST# is not being actively asserted during the
discharge of the standby rail. Failure to implement this circuit or a circuit which functions similar to this
may result in excessive droop on the VccRTC node during Sx-to-G3 power state transitions (removal of
AC power and battery power). Droop on this node can potentially cause the CMOS to be cleared or
corrupted, the RTC to lose time after several AC/battery power cycles, or the intruder bit might assert
erroneously.
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Figure 104. RTC Power Well Isolation Control
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10.11. CPU CMOS Considerations

The Intel 82801DBM ICH4-M has been designed to be voltage compatible with the CMOS signals of
the Intel Celeron M processor. For Intel Celeron M Processor based systems, the ICH4-M’s V_CPU_10
rail uses the same 1.05-V voltage as the Vcp rails for the processor the GMCH. It is important to verify
that the voltage requirements of all CPU and ICH4-M signals are compatible with the FWH as well. See
Section 10.7 for FWH details. Figure 105 shows a typical interface between the ICH4-M, CPU, and
FWH. See Section 4.3.4 for recommended topologies and routing guidelines.
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Figure 105. ICH4-M CPU CMOS Signals with CPU and FWH
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11. Platform Clock Routing Guidelines

11.1. System Clock Groups

The system clocks are considered as a subsystem in themselves. At the center of this subsystem is the
Clock Synthesizer/Driver component. Several vendors offer suitable products, as defined in the Intel
CK408 Synthesizer/Driver Specification. This device provides the set of clocks required to implement a
platform level motherboard solution. Table 78 below provides a breakdown of the various individual
clocks.

Note: When used in Intel 852GM platforms the CK408 is configured in the unbuffered mode and a host clock
swing of 710 mV.

Table 78. Individual Clock Breakdown

Clock Group Frequency Driver/Pin Receiver/s Comments
HOST_CLK 100 MHz CK408 CPU Length matched
CPUI[2:0] GMCH Differential signaling
Debug Port
CLK66 66 MHz CK408 GMCH Length matched
3V66[5:0] ICH4-M
CLK33 33MHz CK408 ICH4-M Length matched to CLK66
PCIF[2:0] Synchronous but not edge aligned with
33 MHz CK408 SIO CLK6o
PCI[6:0] FWH Phase delay of 1.5 ns to 3.5 ns
PCICLK 33 MHz CK408 PCI Conn #1 Length matched to CLK33 *
(Expansion) PCI[6:0] PCI Conn #2 * CLK33 length minus 2.5”
PCI Conn #3
CLK14 14 MHz CK408 ICH4-M Independent clock
REFO SIO
DOTCLK 48 MHz CK408 GMCH Independent clock
48 MHz
SSCCLK 48/66 MHz CK408 GMCH Independent clock
VCH
USBCLK 48 MHz CK408 ICH4-M Independent clock
48 MHz
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Figure 106 below depicts the system clock subsystem including the clock generator, major platform
components, all the related clock interconnects.

Figure 106. Clock Distribution Diagram
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11.2. Clock Group Topologies and Routing Constraints

The topology diagrams and routing constraint tables provided on the following pages define the
recommended topology and routing rules for each of the platform level clocks. These topologies and
rules have been simulated and verified to produce the required waveform integrity and timing
characteristics for reliable platform operation.

198
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11.2.1.

Platform Clock Routing Guidelines

Host Clock Group

The clock synthesizer provides three pairs of 100-MHz differential clock outputs utilizing a 0.7-V
voltage swing. The 100-MHz differential clocks are driven to the processor (Mobile Intel Pentium 4
Processor-M, Mobile Intel Celeron processor or Intel Celeron M processor) the GMCH, and the
processor debug port with the topology shown in the figure below. The host clocks are routed point to
point as closely coupled differential pairs on the motherboard, with dedicated buffers for each of the
three loads. These clocks utilize a Source Shunt Termination scheme as shown below.

Figure 107. Source Shunt Termination Topology
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The clock driver differential bus output structure is a “Current Mode Current Steering” output that
develops a clock signal by alternately steering a programmable constant current to the external
termination resistors Rt. The resulting amplitude is determined by multiplying IOUT by the value of Rt.
The current IOUT is programmable by a resistor and an internal multiplication factor so the amplitude of
the clock signal can be adjusted for different values of Rt to match impedances or to accommodate
future load requirements.

The recommended termination for the differential bus clock is a “Source Shunt termination.” Parallel Rt
resistors perform a dual function, converting the current output of the clock driver to a voltage and
matching the driver output impedance to the transmission line. The series resistors Rs provide isolation
from the clock driver’s output parasitics, which would otherwise appear in parallel with the termination
resistor Rt.

The recommended value for Rt is a 49.9-Q +1% resistor. The tight tolerance is required to minimize
crossing voltage variance. The recommended value for Rs is 33 QO + 5%. Simulations have shown that
Rs values above 33 Q provide no benefit to signal integrity but only degrade the edge rate.

The MULTO pin (CK408 pin #43) should be pulled-up through a 10 kQ to VCC — setting the
multiplication factor to 6.

The IREF pin (CK408 pin #42) should be tied to ground through a 475 Q2 = 1 % resistor — making the
IREF 2.32 mA.
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Table 79.

Host Clock Group Routing Constraints

Parameter Definition
Class Name HCLK
Class Type Individual Differential Pairs
Topology Differential Source Shunt Terminated

Reference Plane

Ground Referenced (contiguous over length)

Single Ended Trace Impedance ( Zo )

55 Q+15%

Differential Mode Impedance (Zdiff)

100 Q + 15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Inner Layer Pair Spacing (edge to
edge)(except as allowed below)

7.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Nominal Outer Layer Pair Spacing (edge to edge) 5.0 mils
Minimum Spacing to Other Signals 25 mils
Serpentine Spacing 25 mils
Maximum Via Count 5 (per side)

Series Termination Resistor Value

33 ohms = 5%

Shunt Termination Resistor Value

49.9 ohms + 1%

Trace Length Limits — L1 & L1’ Up to 500mils
Trace Length Limits — L2 & L2’ Up to 200 mils
Trace Length Limits — L3 & L3’ Up to 500 mils
Trace Length Limits — L4 & L4’ 2.0"t0 8.0
Total Length Range— L1 + L2 + L4 2.0"t0 8.5”

Length Matching Required

Yes (Package Compensated Pin to Pad)

HCLK to HCLKIk# Length Matching

+ 10 mils (per segment)

+ 10 mils (overall)

CPU Clock to GMCH Clock Length Matching

Match HCLKSs (pin to pad) + 20 mils
Match L1 segment to + 10 mils across all pairs.

(See Section 11.2.1.2.)

Breakout Region Exceptions

No breakout exceptions allowed.

Clock to Clock Skew Budget

(Measured at receiver crossing point)

250 ps (interconnect only)

400 ps (total skew, including 150 ps driver skew)

NOTES:

1. Differential pairs should be routed as a closely coupled side-by-side pair on a single layer over their entire

length.

2. To minimize skew, Intel recommends that all clocks be routed on a single layer. If clock pairs are to be routed
on multiple layers, the routed length on each layer should be equalized across all clock pairs.

3. To minimize skew, Intel recommends that all clock pairs be length matched from CK408 pin to CPU and GMCH
die-pad, and length compensated on the motherboard for differences in package length and for
socket/interposer effective length. A table of package lengths and equivalent socket length is provided.

4. The motherboard length of the ITP connector clock pair should be matched to the motherboard length of the

CPU clock pair.
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Platform Clock Routing Guidelines

11.2.1.1. Host Clock Group General Routing Guidelines

When routing the 100-MHz differential clocks, do not split up the two halves of a differential clock pair

between layers, and route to all agents on the same physical routing layer referenced to ground.

If a layer transition is required, make sure that the skew induced by the vias used to transition between

routing layers is compensated in the traces to other agents.

Do not place vias between adjacent complementary clock traces. Vias placed in one half of a differential

pair must be matched by a via in the other half. Differential vias can be placed within length L1,

between clock driver and Rs, if needed to shorten length L1.

11.2.1.2. Clock to Clock Length Matching and Compensation

The HCLK pairs to the CPU and GMCH should be matched as close as possible in total length from

CK408 pin to the die-pad of the receiving device. In addition, the L1/L1’ segments of all three clock

pairs should be length matched to within + 10 mils. Pair to pair overall length matching requires

knowledge of the package lengths of various CPUs, and the GMCH, as well as the effective length of

the CPU socket/interposer if used. This information is provided in Table 80.

Once routing lengths are defined for the CPU and GMCH, match the motherboard length of the ITP

clock pair to the motherboard length of the CPU clock pair.

Table 80. Clock Package Length

Parameter Length
Mobile Intel Pentium 4 Processor-M / Mobile Intel 596 mils
Celeron Processor Package Length
Intel Celeron M Processor Package Length 485 mils
Intel 852GM GMCH Package Length 1142 mils
CPU Socket Equivalent Length 157 mils

11.2.1.3. EMI Constraints

Clocks are a significant contributor to EMI and should be treated with care. The following

recommendations can aid in EMI reduction:

e Maintain uniform spacing between the two halves of differential clocks.

e Route clocks on physical layer adjacent to the VSS reference plane only.
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The 66-MHz clocks are series terminated and routed point to point on the motherboard, with dedicated
buffers for each of the loads. These clocks are all length tuned to match each other and the CLK33

clocks.

Figure 108. CLK66 Clock Group Topology
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Table 81. CLK66 Clock Group Routing Constraints
Parameter Definition
Class Name CLK66
Class Type Individual Nets
Topology Series Terminated Point to Point

202

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

55 Q £15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Minimum Spacing (see exceptions below) 20 mils
Serpentine Spacing 20 mils
Maximum Via Count 4 (per side)
Series Termination Resistor Value 33Q+ 5%

Trace Length Limits — L1

Up to 500 mils (breakout segment)

Trace Length Limits — L2

4.0"to0 8.5

Total Length Range — L1 + L2

4.0"t0 9.0

Length Matching Required

Yes (Pin to Pin)

Clock to Clock Length Matching

+ 100 mils
CLK66 to CLK66

Breakout Region Exceptions.

(Reduced spacing for GMCH & ICH breakout region)

5 mil trace with 5 mil space on outers
4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”

NOTE: The overall length of CLK6E6 is considered the reference length for all other clocks, except USBCLK and
CLK14. The length of this clock should be set within the range and then used as the basis for defining the

length of all other length matched clocks.
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Platform Clock Routing Guidelines

The 33-MHz clocks are series terminated and routed point to point on the motherboard with dedicated
buffers for each of the loads. These clocks are length tuned to match the CLK66 clocks, however, they
are out of phase due to an internal phase delay in the CK408.

Figure 109. CLK33 Group Topology

Table 82.

CK408 ICH4
SIO, FPWH
CLK33 Clock Group Routing Constraints
Parameter Definition
Class Name CLK33
Class Type Individual Nets
Topology Series Terminated Point to Point

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

55 Q+15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Minimum Spacing (see exceptions below)) 20 mils
Serpentine Spacing 20 mils
Maximum Via Count 4

Series Termination Resistor Value 33Q+5%
Trace Length Limits — L1 Up to 500mils
Trace Length Limits — L2 4.0” to 8.5”

Total Length Range — L1 + L2

CLK®66 Length

Length Matching Required

Yes (Pin to Pin)

Clock to Clock Matching

+ 100 mils
CLK33 to CLK33 to CLK66

Breakout Region Exceptions

5 mil trace with 5 mil space on outers
4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”
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The PCI clocks are series terminated and routed point to point as on the motherboard between the
CK408 and the PCI connectors with dedicated buffers for of the three slots. These clocks are
synchronous to the CLK33 clocks and are length tuned to compensate for the segment on the PCI

daughter card.

Figure 110. PCI Clock Group Topology

T

| Rs :
L1 f L2 ( L3 |
|
| Trace on Card !_
PCI )
CK408 Connector PCI Device
Table 83. PCICLK Clock Group Routing Constraints
Parameter Definition

Class Name PCICLK
Class Type Individual Nets
Topology Series Terminated Point to Point

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

55 Q+15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Minimum Spacing (see exceptions below)) 20 mils
Serpentine Spacing 20 mils
Maximum Via Count 4

Series Termination Resistor Value 33Q+5%

Trace Length Limits — L1

Up to 500 mils (breakout segment)

Trace Length Limits — L2

1.5"t0 8.0”

Trace Length Limits — L3

2.5” (as per PCI specification)

Total Length Range — L1 + L2 + L3

CLK33 —2.5" (for nominal matching)

Length Matching Required

Yes (Pin to Pin)

Clock to Clock Length Matching

+2.0”
PCICLK to PCICLK to (CLK33 — 2.5")

Breakout Region Exceptions

5 mil trace with 5 mil space on outers

4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”
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11.2.5. CLK14 Clock Group

Platform Clock Routing Guidelines

The 14-MHz clocks are series terminated and routed point to point on the motherboard. A single clock
output is shared between the two loads. These clocks are length tuned to each other but are not

synchronous with any other clocks.

Figure 111. CLK14 Clock Group Topology

Table 84. CLK14 Clock Group Routing Constraints

Parameter Definition
Class Name CLK14
Class Type Individual Nets
Topology Dual Series Terminated Point to Point
Reference Plane Ground Referenced
Single Ended Trace Impedance ( Zo ) 550+ 15%
Nominal Inner Layer Trace Width 4.0 mils
Nominal Outer Layer Trace Width 5.0 mils (pin escapes only)
Minimum Spacing (see exceptions below) 20 mils
Serpentine Spacing 20 mils
Maximum Via Count 4 (per driver/receiver path)
Series Termination Resistor Value 33Q+5%
Trace Length Limits — L1 Up to 500 mils
Trace Length Limits — L2A, L2B 2.0"t0 8.5”
Total Length Range — L1 + L2A & L1 + L2B 2.0"t09.0”
Length Matching Required Yes (Pin to Pin)
Clock to Clock Length Matching + 500 mils
CLK14A to CLK14B

Breakout Region Exceptions

5 mil trace with 5 mil space on outers
4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”
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2.6.

DOTCLK Clock Group

The 48-MHz DOTCLK is series terminated and routed point to point on the motherboard. This clock
operates independently and is not length tuned to any other clock.

Figure 112. DOTCLK Clock Topology

Table 85.

=

Rs

N — T
CK408 GMCH
DOTCLK Clock Routing Constraints
Parameter Definition
Class Name DOTCLK
Class Type Individual Net
Topology Series Terminated Point to Point

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

55 Q+15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Minimum Spacing (see exceptions below) 25 mils
Maximum Via Count 4

Series Termination Resistor Value 33Q+5%
Trace Length Limits — L1 Up to 500 mils
Trace Length Limits — L2 2.0"t0 8.0
Total Length Range — L1 + L2 2.0"t0 8.5”
Length Matching Required No

Breakout Exceptions

5 mil trace with 5 mil space on outers

4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”

NOTE: The DOTCLK is used internally by the GMCH to generate the pixel clock and must exhibit very low jitter.
Care should be taken to avoid routing through noisy areas and spacing rules should be observed. Guard
traces may be employed if necessary with ground stake vias on no less than 0.5- inch intervals.
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11.2.7. SSCCLK Clock Group

Platform Clock Routing Guidelines

The 48/66-MHz SSCCLK operates independently and is not length tuned to any other clock. This clock
employs a spread-spectrum device in its path to reduce EMI. The overall clock path is divided into two
segments as shown in Figure 113, with each segment series terminated and routed point to point.

Figure 113. SSCCLK Clock Topology
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Table 86. SSCCLK Clock Routing Constraints
Parameter Definition
Class Name SSCCLK
Class Type Individual Net
Topology Series Terminated Point to Point
Reference Plane Ground Referenced
Single Ended Trace Impedance ( Zo ) 55 Q +15%
Nominal Inner Layer Trace Width 4.0 mils
Nominal Outer Layer Trace Width 5.0 mils (pin escapes only)
Minimum Spacing (see exceptions below) 20 mils

Maximum Via Count

4 (per driver/receiver path)

Series Termination Resistor Value 33Q+x5%
Trace Length Limits — L1 Up to 500 mils
Trace Length Limits — L2 1.0"t0 4.0”
Trace Length Limits — L3 Up to 500 mils
Trace Length Limits — L4 1.0"t0 7.0”
Total Length Range — L1 + L2 + L3 + L4 3.0"to0 8.5”
Length Matching Required No

Breakout Exceptions

5 mil trace with 5 mil space on outers
4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”
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2.8.

USBCLK Clock Group

The 48-MHz USBCLK is series terminated and routed point to point on the motherboard. This clock
operates independently and is not length tuned to any other clock.

Figure 114. USBCLK Clock Topology

Table 87.

=

Rs

N — T
CK408 GMCH
USBCLK Clock Routing Constraints
Parameter Definition
Class Name USBCLK
Class Type Individual Net
Topology Series Terminated Point to Point

Reference Plane

Ground Referenced

Single Ended Trace Impedance ( Zo )

55 Q+15%

Nominal Inner Layer Trace Width

4.0 mils

Nominal Outer Layer Trace Width

5.0 mils (pin escapes only)

Minimum Spacing (see exceptions below) 20 mils
Maximum Via Count 4

Series Termination Resistor Value 33Q+5%
Trace Length Limits — L1 Up to 500 mils
Trace Length Limits — L2 3.0"to 12.0”
Total Length Range — L1 + L2 3.0"t0 12.5”
Length Matching Required No

Breakout Exceptions

5 mil trace with 5 mil space on outers

4 mil trace with 4 mil space in inners

Maximum breakout length is 0.3”
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11.3.

11.4.

Platform Clock Routing Guidelines

CK-408 Clock Updates for Intel Celeron M Processor
Platforms

To maximize the power savings on Intel Celeron M processor / Intel 852GM Chipset based systems,
additional control registers have been added to the CK-408 clock generator to allow option to tri-state
the CPU[2:0] host clocks during CPU_STOP# or PWRDWN assertion. The option to have CPU[2:0]
driven (default) or tri-stated can be programmed via the serial [2C bus interface to the CK-408 clock
driver. If the tri-state feature on the CPU[2:0] signals is chosen, it is recommended that the STP_CPU#
signal from the Intel ICH4-M drive the CK-408’s CPU_STOP# signal. Also, it is recommended that the
ICH4-M’s DPSLP# signal be connected to the DPSLP# pin of the processor and GMCH. Functionally,
the ICH4-M’s STP_CPU# and DPSLP# signals are equivalent. However, STP_CPU# is powered by the
main I/O well (3.3 V) and is sent to the CK-408 whereas DPSLP# is driven to the processor interface
voltage (1.05 V).

CK-408 PWRDWN# Signal Connections

For systems that support the SIM state, the PWRDWN# input of the CK-408 clock chip is required to
be driven by both the SLP_S1# and SLP_S3# signals from the ICH4-M, i.e. the PWRDWN# pin of the
CK-408 should be driven by the output of the logical AND of the SLP_S1# and SLP_S3# signals. This
configuration best allows CPU[2:0] to be tri-stated during Deep Sleep (C3), Deeper Sleep, and S1-M or
lower (numerically higher) states.

For systems that do not support SIM but do support the S3 state, the PWRDWN# input of the CK-408
clock chip should be connected to the SLP_S3# output of the ICH4-M. It is not recommended that
PWRDWN# be pulled-up to the CK-408’s 3.3-V power supply if the S3 state is the second highest,
power consuming state supported by the platform (i.e. SIM and S2 not supported). The advantage of
using SLP_S3# rather than the 3.3-V supply to qualify PWRDWN# is that it reduces the likelihood of
the CK-408 clocks driving into unpowered components and potentially damaging the clock input
buffers. Also SLP_S3# can help reduce power consumption because it will be asserted before the 3.3-V
supply will be shut off, thus minimizing the amount of time that the clocks will be left toggling.
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Intel 852GM Platform Power Delivery Guidelines

12. Intel 852GM Platform Power Delivery
Guidelines

12.1. Definitions

Table 88. Power Delivery Definitions

Term

Definition

SO/Full-On operation:

In the SO state, all components on the motherboard are powered and the system is fully
functional.

S1M/Power-On-Suspend
(POS, Mobile):

In the mobile implementation of the S1M state, the outputs of the clock chip are stopped
in order to save power. All components remain powered but may or may not be in a low
power state.

S3/Suspend-To-RAM
(STR):

In the S3 state, the system state is stored in main memory and all unnecessary system
logic is turned off. Only main memory and logic required to wake the system remain
powered.

S4/Suspend-To-Disk

In the S4 state, the system state is stored in non-volatile secondary storage (e.g. a hard
disk) and all unnecessary system logic is turned off. Only logic required to wake the

(STD): system remain powered. Standby power rails may or may not be powered depending on
system design and the presence of AC or battery power.
S5/Soft-Off: The S5 state corresponds to the G2 state. Restart is only possible with the power button.

Full-Power operation:

During Full-Power operation, all components remain powered. Full-power operation
includes both S0 and the S1-M (CPU Stop-Grant state).

Suspend operation:

Intel 852GM chipset-based systems can be designed to support a number of suspend
states such as Power-On-Suspend (S1M), Suspend-to-RAM (S3), Suspend-to-Disk (S4),
and Soft-Off (S5). During suspend operation, with exception of S1M, power is removed
from some components on the motherboard.

Core power rail:

A power rail that is only on during full-power operation.

Standby power rail:

A power rail that is on during a suspend operation (S3, S4 or S5). The rail is also on
during full-power operation.

Derived power rail:

A derived power rail is any power rail that is generated from another power rail using an
on-board voltage regulator. For example, 3.3 Vgg is usually derived (on the motherboard)
from 5 Vg using a voltage regulator.

12.2. Platform Power Requirements

The following figure shows the power delivery architecture for an example of the Intel 852GM chipset
platform. To ensure that enough power is available during S3, a thorough power budget should be
completed. The power requirements should include each device’s power requirements, SO — S5. The
power requirements should be compared against the power budget supplied by the power supply.
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The solutions given in this document are only examples. There are many power distribution methods
that achieve similar results. It is critical, when deviating from these examples, to consider the effect of
the change.

12.2.1. Platform Power Delivery Architectural Block Diagram

Figure 115. Platform Power Delivery Map
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Figure 116. Platform Power Delivery Map for Intel Celeron M Processor
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12.3. Voltage Supply

12.3.1. Power Management States

Table 89. Power Management States on Intel Reference Board

Signal SLP_S1# SLP_S3# SLP_S4# | SLP_S5# | +V*ALW +V* +V*S | Clocks
S0 (ON) HIGH HIGH HIGH HIGH ON ON ON ON
S1M (POS) LOW HIGH HIGH HIGH ON ON ON LOW
S3 (STR) LOW LOW HIGH HIGH ON ON OFF OFF
S4 (STD) LOW LOW LOW HIGH ON ON/OFF OFF OFF
S5 (Soft Off) LOW LOW LOW LOW ON OFF OFF OFF

12.3.2. Power Supply Rail Descriptions

Table 90. Power Supply Rail Descriptions on Intel Reference Board

Signal Names Voltage Current Tolerance Enable Description
V) A
+V1_25S 1.25 0.01 +3.2% SLP_S3# GMCH, DDR
Termination
SLP_S4# DDR Reference (VREF)
+V1_5 1.5 0.03 +5% SLP_S4# - HIGH LAN logic
+V1_5S 1.5 1.35 +5% SLP_S3# - HIGH GMCHDVO-Core,
GMCH DLVDS, GMCH
DAC, GMCH ALVDS,
ICH4-M core, ICH4-M
VCCHL
+V1_5ALWAYS 1.5 0.1 +5% +V3ALWAYS ICH4-M Resume
+V1_2S 1.2 1.8 +5% SLP_S3# - HIGH GMCH Core, GMCH
HL, GMCH DPLL,
GMCH HPLL, GMCH
GPLL, GMCH VCCASM
+V2_5 25 8.12 +5% SLP_S4# - HIGH GMCH DDR /O, DDR
SO-DIMM, GMCH
TXLVDS'
+V3ALWAYS 3.3 0.4 +5% +VDC_ON ICH4-M Resume,
SMC/KBC, AC'97
+V3 3.3 0.9 +5% SLP_S4# - HIGH ICH4-M LAN 1/0O,
AC’97, RS232
+V38 3.3 7.0 +5% SLP_S3# - HIGH GMCH GPIO, ICH4-M
I/0, CK-408, FWH,
SIO,PCI
+V5 5 9.0 +5% SLP_S4# - HIGH AC'97,
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Signal Names Voltage Current Tolerance Enable Description
V) (A)
+V58 5 1.0 +5% SLP_S3# - HIGH ICH4-M VREF,
MSE/KBD, FDD, IDE,
PCI
+V5ALWAYS 5 3.0 +5% +VDC ICH4-M VREFSUS,
USB Supply
+V12S 12 0.2 +5% SLP_S3# - HIGH PCI, IDE
+VCC_CORE / 1.2/1.3 40.0 See IMVP-III +VCC_VID -HIGH Mobile Intel Pentium 4
+VCCP Mobile processor-M 1/O core
Intel Pentium 4 and 1/O voltage by
processor-M IMVP-IIl VR
+VCC_CORE 1.356 32 +5% VID+ Intel Celeron M
Intel Celeron M (Standard) processor core voltage
by IMVP — IV VR
processor 1.004 4
(Ultra Low + 10mV (ripple &
Voltage) transient)
+VCCP 1.05 24 +5% VR_ON Intel Celeron M
processor |/O voltage
Intel Celeron M by IMVP-IV VR
processor
+VCC_VID 1.2 0.300 +5% DC VR_ON Reference voltage for
+9% AC Mobile Intel Pentium 4
° processor-M PLL and
VID circuitry.
NOTE: GMCH VREF, DDR memory VREF, DDR termination, and GMCH TXLVDS can be turned off during S3.

12.4.

Intel 852GM Platform Power-Up Sequence

The following sections describe the power-up timing sequence for Intel 852GM GMCH based

platforms.

12.4.1.

Processor Power Sequence Requirement

Contact your Intel Field Representative for details on the Mobile Intel Pentium 4 Processor-M with
IMVP-III voltage regulator or Intel Celeron M processor with IMVP-1V voltage regulator.

12.4.2.

GMCH Power Sequencing Requirements

All GMCH power rails should be stable before PWROK is asserted. The power rails can be brought up
in any order desired. However, good design practice would have all GMCH power rails come up as
close in time as practical, with the core voltage (1.2 V) coming up first. RSTIN#, which brings
GMCH out of reset, should be deasserted only after PWROK has been active for 1 ms. Once GMCH is
out of reset, it will deassert CPURST# within 1 ms.
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Figure 117. GMCH Power-Up Sequence
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12.4.3. ICH4-M Power Sequencing Requirements

The following figure describes the power-up timing sequence for ICH4-M. The VGATE input should be
connected to the processor voltage regulator PWRGD output. When both PWROK and VGATE are
asserted, it indicates that core power and system power are stable and PCIRST# will be de-asserted a
minimum of 1 ms later. It is the responsibility of the system designer to ensure that the power and timing
requirements for the processor and GMCH are met.

Note: Please refer to ICH4-M datasheet for more details.
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Figure 118. ICH4-M Power-Up Sequence
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Note: It is not necessary for PWROK to be asserted before or after PM_VGATE is asserted. However, if
PWROK is asserted after PM_VGATE, it must be delayed 3-10 ms from PWRGD from the VR (which
enables clock). Similarly, if PM_VGATE is asserted after PWROK, it must be delayed 3-10 ms from
PWRGD from the VR (which enables clock).
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Table 91. Timing Sequence Parameters for Figure 118

Sym Description Min Max Units Notes
T173 VccSus supplies active to RSMRST# inactive 10 - ms
T176 Vce1.5, Vee3.3, VecHI, V_CPU_IO supplies active to 10 - ms
PWROK, VGATE active
T177 PWROK and VGATE active and SYS_RESET# inactive 32 38 RTCCLK 2
to SUS_STAT# inactive
T178 SUS_STAT# inactive to PCIRST# inactive 1 3 RTCCLK 2
T181 VccSus active to SLP_S5#, SUS_STAT# and PCIRST# 50 ns
active
T182/T183 | RSMRST# inactive to SUSCLK running, SLP_S5# 110 ms 1
inactive
T183a SLP_S5# inactive to SLP_S4# inactive 1 2 RTCCLK 2
T183b SLP_S4# inactive to SLP_S3# inactive 1 2 RTCCLK 2
T184 V_CPU_IO active to STPCLK#, CPUSLP#, STP_CPU#, 50 ns

STP_PCI#, SLP_S1#, C3_STAT# inactive, and CPU
Frequency Strap signals high

T185 PWROK and VGATE active and SYS_RESET# inactive 32 38 RTCCLK 2
to SUS_STAT# inactive and CPU Frequency Straps
latched to strap values

T186 CPU Reset Complete to Frequency Straps signals 7 9 CLK66 3
unlatched from strap values

NOTES:
1. If there is no RTC battery in the system, so VccRTC and the VccSus supplies come up together, the delay from
RTCRST# and the RSMRST# inactive to SUSCLK toggling may be as much as 1000 ms.
2. These transitions are clocked off the internal RTC. 1 RTC clock is approximately 32 us.
3. This transition is clocked off the 66-MHz CLK66. 1CLK66 is approximately 15 ns.

12.4.3.1. 3.3V/1.5V Power Sequencing

No power sequencing requirements exist for the associated 3.3 V/1.5 V rail of the ICH4-M chip. It is
generally good design practice to power up the core before or at the same time as the other rails.

12.4.3.2.  Vsger Sequencing

Vsgrer 1s the reference voltage for 5-V tolerance on inputs to the Intel ICH4-M. Vsggr must be powered
up before Vccs_3, or after Vs 3 within 0.7 V. Also, Vsger must power down after Vcs_s, or before
Vees_3within 0.7 V. These rules must be followed in order to ensure the safety of the Intel ICH4-M. If
the rule is violated, internal diodes will attempt to draw power sufficient to damage the diodes from the
Vees_; rail. Figure 119 shows a sample implementation of how to satisfy the Vsggr/ 3.3 V sequencing
rule.
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Figure 119. Example Vsger/ Vsrersus Sequencing Circuitry
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The same rule for Vspgr also applies for Vsger_sys. However, in most platforms, the Vcsyss_s rail is
derived from the Vcguss and therefore, the Vcsuss_3 rail will always come up after the Vcguss rail. As
aresult, Vsger_sus will always be powered up before Vecsyss 3. In platforms that do not derive the
Vesuss_z rail from the Vcsyss rail, this rule must be comprehended in the platform design.

In order to meet reliability and testing requirements for the USB interface, the following design
recommendations for the Vsggr sus pins of the ICH4-M should be followed. There are changes to the
USB specification regarding continuous short conditions must be addressed. The USB 1.1 specification
requires host controllers to withstand a continuous short between the USB 5-V connector supply and a
USB signal at the connector. However, the duration is unspecified. The USB 2.0 specification requires
this duration to be at least 24 hours. This in turn requires that the Vsggrsys pin be at 5 V as long as the
attached USB devices are powered. The recommendation is to provide a +VSALWAYS (active S0-S5)
supply to the Vspersus pin if available as shown in Figure 120. However, if support for wake on USB
from S3 and support for self-powered USB devices are not required, then option shown in Figure 121
can be used. Vspersys can be supplied by combination of +V5S (active in SO only) and +V3ALWAYS
(active SO-S5).

Figure 120. V5REFSUS With +V5ALWAYS Connection Option
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Figure 121. V5REFSUS With +V3ALWAYS and +V5S or +V5 Connection Option
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12.4.4.

DDR Memory Power Sequencing Requirements

No DDR-SDRAM power sequencing requirements are specified during power-up or power-down if the
following criteria are met:

VDD and VDDQ to memory devices are driven from a single power converter output.

VTT is limited to 1.44 V (reflecting VDDQ(max)/2 + 50 mV VREF variation + 40 mV VTT

variation)

VREF tracks VDDQ/2

A minimum resistance of 42 Q (22-Q series resistor + 22-Q parallel resistor + 5% tolerance) limits
the input current from the VTT supply into any pin.

If the above criteria cannot be met by the system design, then the following Table 92 must be adhered to
during power-up. Refer to Intel® DDR 200 JEDEC Spec Addendum for more details.

Table 92. DDR Power-Up Initialization Sequence

Voltage Description Sequencing Voltage Relationship to Avoid Latch-up
vDDQ After or with VDD <VDD +0.3V
VTT After or with VDDQ <VvDDQ+0.3V
VREF After or with VDDQ <VvDQ+0.3V
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Intel 852GM Platform Power Delivery Guidelines

Each component is capable of generating large current swings when switching between logic high and
logic low. This condition could cause the component voltage rails to drop below specified limits. To
avoid this type of situation, ensure that the appropriate amount of bulk capacitance is added in parallel to
the voltage input pins. Intel recommends that the developer use the amount of decoupling capacitors
specified in this document to ensure the component maintains stable supply voltages. The capacitors
should be placed as close to the package as possible. Rotate caps that set over power planes so that the
loop inductance is minimized (see Figure 122). The basic theory for minimizing loop inductance is to
consider which voltage is on Layer 2 (power or ground) and spin the decoupling cap with the opposite
voltage towards the BGA (Ball Grid Array). This greatly minimizes the total loop inductance. Intel
recommends that for prototype board designs, the designer should include pads for extra power plane
decoupling caps.

Figure 122. Example for Minimizing Loop Inductance
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Intel® 852GM
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<% - -- Current Flow to Decoupling Cap

Processor Decoupling / Power Delivery Guidelines

Contact your Intel Field Representative for details on Mobile Intel Pentium 4 Processor-M with IMVP-
III voltage regulator or Intel Celeron M processor with IMVP-IV voltage regulator.

Intel 852GM Decoupling Guidelines

Decoupling in Table 93 is based on voltage regulator solution used on the customer reference board
design.
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Table 93. GMCH Decoupling Recommendations

12.5.2.1.

222
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Pin Name Configuration F Qty TYPE Notes
VCC Connect to 0.1 pyF 4 XR7, 0603, 16 V, 10% 1 X 0.1 yF within 200 mils
VCC1_2S )
- 10 pF 1 XRS5, 1206, 6.3 V, 20% 3 X 0.1 pF on bottom side
150 yF 2 SPC, E, 6.3V, 20%
VTTLF Connect to 0.1 uF 2 XR7, 0603, 16 V, 10% 2 X 0.1 yF on bottom side
VCCP
10 pF 1 XR5, 1206, 6.3 V, 20%
150 yF 1 SPC, E, 6.3V, 20%
VTTHF Connect to caps 0.1 uF 5 XR7, 0603, 16 V, 10%
directly
VCCHL Connect to 0.1 pyF 2 XR7, 0603, 16 V, 10% 1 X 0.1 yF within 200 mils
VCC1_2S )
- 10 pF 1 XRS5, 1206, 6.3 V, 20% 1 X 0.1 yF on bottom side
VCCSM Connect to 0.1 pF 11 XR7, 0603, 16 V, 10% See section 1.5.2.1
VCCSus2_5
150 yF 2 TANT, D, 10 V, 20%
VCCDVO Connect to 0.1 pyF 2 XR7, 0603, 16 V, 10% 1 X 0.1 yF within 200 mils
VCC1_5S )
- 10 pF 1 XR5, 1206, 6.3 V, 20% 1 X 0.1 yF on bottom side
150 yF 1 SPC, E, 6.3V, 20%
VCCDLVDS Connect to 0.1 uF 1 XR7, 0603, 16 V, 10% 1 X 0.1 gF within 200 mils
VCC1_5S
- 22 uF 1 TANT, B, 10 V, 20%
47 uF 1 TANT, D, 10 V, 20%
VCCTXLVDS Connect to 0.1 uF 3 XR7, 0603, 16 V, 10% 1 X 0.1 yF within 200 mils
VCCSus2_5 )
22 uf 1 TANT, B, 10 V, 20% 2 X 0.1 pF on bottom side
47 uF 1 TANT, D, 10 V, 20%
VCCGPIO Connect to 0.1 uF 1 XR7, 0603, 16 V, 10%
Vce3d _3S
10 pF 1 XRS5, 1206, 6.3 V, 20%
SMVREF 0.1 uF 1 XR7, 0603, 16 V, 10% 1 X 0.1 yF on bottom side

GMCH VCCSM Decoupling

For the VCCSM pins of the GMCH, a minimum of eleven, 0603 form factor, 0.1-uF, high frequency
capacitors is required and must be placed within 150 mils of the GMCH package. The capacitors should
be evenly distributed along the GMCH DDR system memory interface and must be placed perpendicular
to the GMCH with the power (2.5 V) side of the capacitors facing the GMCH.

e Every GMCH ground and VCCSM power ball in the system memory interface should have its own
via.

e FEach capacitor should also have its own 2.5-V via within 25 mils of the capacitor pad for
connecting to a 2.5-V copper flood. The traces from the capacitors should also be wide and connect
to the outer row of balls on the GMCH.

e The ground end of each capacitor must connect to the ground flood and to the ground plane
through a via. Each via should be as close to the associated capacitor pad as possible, within 25
mils and with as thick a trace as possible.
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12.5.2.2.

12.5.2.3.

12.5.3.

Intel® 852GM

Intel 852GM Platform Power Delivery Guidelines

DDR SDRAM VDD Decoupling

Discontinuities in the DDR signal return paths will occur when the signals transition between the
motherboard and the SO-DIMMs. To account for this ground to 2.5-V discontinuity, a minimum of nine
0603 form factor 0.1-puF high frequency bypass capacitors is required between the SO-DIMMs to help
minimize any anticipated return path discontinuities that will be created. The capacitors should be
distributed as evenly as possible between the two SO-DIMMs.

e Wide ground trace from each capacitor should be connect to a via that transitions to the ground plane.
Each ground via should be placed as close to the ground pad as possible.

e Wide 2.5-V trace from each capacitor should connect to a via that transitions to the 2.5-V copper
flood. Each via should be placed as close to the capacitor pad as possible. Each capacitor pad should
also connect to the closet 2.5-V SO-DIMM pin on either the first or second SO-DIMM connector
with a wide trace.

DDR VTT Decoupling Placement and Layout Guidelines

The VTT termination rail must be decoupled using high-speed bypass capacitors, one, 0603 form factor,
0.1-uF capacitor and one, 0603 form factor, 0.01-puF capacitor per four DDR signals. They must be
place more than 100 mils from the termination resistors.

e A VTT copper flood must be used. The decoupling capacitors must be spread out across the
termination island so that all the parallel termination resistors are near high frequency capacitors.

e FEach capacitor ground via should be as close to the capacitor pad as possible, within 25 mils with
as thick a trace as possible.

DDR Memory Power Delivery Design Guidelines

The main focus of these GMCH guidelines is to minimize signal integrity problems and improve the
power delivery to the GMCH system memory interface and the DDR memory SO-DIMMSs. This section
discusses the DDR memory system voltage and current requirements as of publishing for this document.
This document is not the original source for these specifications. Figure 123 shows the implementation
2.5V, 1.25 V and SMVREF on the CRB only as an example. It is the responsibility of the system
designer to ensure that the power requirements for the DDR and GMCH are met. Refer to the following
documents for the latest details on voltage and current requirements found in this design guide.

e JEDEC Standard, JESD79 (Release 2), Double Data Rate (DDR) SDRAM Specification
o Intel DDR 266 JEDEC Spec Addendum Rev 1.0 or later
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Figure 123. DDR Power Delivery Block Diagram

Note:

12.5.3.1.

Note:

12.5.3.2.
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| gu +vi_2sHl
Vin Vout >

Sense Adj.

SMVREF and +V1.25 can optionally be on the switch rail and turned off in either S3 or S4. This is only
a block diagram. It is the responsibility of the system designer to ensure that the timing requirements for
the DDR memory devices and GMCH are met.

2.5-V Power Delivery Guidelines

The 2.5-V power for the GMCH system memory interface and the DDR SO-DIMMs is delivered around
the DDR command, control, and clock signals. Special attention must be paid to the 2.5-V copper
flooding to ensure proper GMCH and SO-DIMM power delivery. This 2.5-V flood must extend from
the GMCH 2.5-V power vias all the way to the 2.5-V DDR voltage regulator and its bulk capacitors.
The 2.5-V DDR voltage regulator must connect to the 2.5-V flood with a minimum of six vias. The SO-
DIMM connector 2.5-V pins as well as the GMCH 2.5-V power vias must connect to the 2.5-V copper
flood.

In the areas where the copper flooding necks down around the GMCH make sure to keep these neck
down lengths as short as possible. The 2.5-V copper flooding under the SO-DIMM connectors must
encompass all the SO-DIMM 2.5-V pins and must be solid except for the small areas where the clocks
are routed within the SO-DIMM pin field to their specified SO-DIMM pins.

A minimum of 12-mil isolation spacing should be maintained between the copper flooding and any
signals on the same layer.

GMCH and DDR SMVREF Design Recommendations

There is one SMVREF pin on the GMCH that are used to set the reference voltage level for the DDR
system memory signals (SMVREF). The voltage level that needs to be supplied to these pins must be
equal to VCCSM/2. As shown in Figure 123 an OpAmp buffer is recommended to generate SMVREF
from the 2.5-V supply. This should be used as the “VREF” signals to both the DDR memory devices
and the SMVREF signal to the GMCH. A resistor divider is not a recommended solution since
SMVREF has a tight tolerance of + 2%.
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DDR SMRCOMP Resistive Compensation

The GMCH requires a system memory compensation resistor, SMRCOMP, to adjust buffer
characteristics to specific board and operation environment characteristics. Refer to the RS — Intel®
852GM GMCH Chipset Datasheet and Figure 124 for details on resistive compensation. The
SMRCOMP signal should be routed with as wide a trace as possible. It should be a minimum of 12 mils
wide and be isolated from other signals with a minimum of 10 mils spacing.

Figure 124. GMCH SMRCOMP Resistive Compensation

+V2.5

6040 +1% —— 0.1puF

SMRCOMP /W\/i

60.4Q+1%

The GMCH’s system memory resistive compensation mechanism also requires the generation of
reference voltages to the SMVSWINGL and SMVSWINGH pins. The schematic for SMVSWINGL and
SMVSWINGH voltage generation is illustrated in Figure 125. Two resistive dividers with R1b = R2a =
150 Q@ + 1% and R1a = R2b = 604 Q + 1% generate the SMVSWINGL and SMVSWINGH voltages.
SMVSWINGL and SMVSWINGH components should be placed within 0.5 inches of their respective
pins and connected with a 15-mil wide trace. To avoid coupling with any other signals, maintain a
minimum of 25 mils of separation to other signals.

Figure 125. GMCH System Memory Reference Voltage Generation Circuit

+VCCSM +VCCSM
R1a R1b
604Q +1% 150Q +1%
SMVSWINGL SMVSWINGH
SMVSWINGL SMVSWINGH
Rea 852GM Rab
150Q +1% 604Q +1% _—
A uF —— Tl A uF
01w GMCH 0-1u
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DDR VTT Termination

The recommended topology for DDR-SDRAM Data, Control, and Command signal groups requires that
all these signals to be terminated to a 1.25-V source, VTT, at then end of the memory channel opposite
the GMCH. Intel recommends that this VIT be generated from the same source as used for VCCSM,
and not be used for GMCH and DDR SMVREF. This is because SMVREF has a much tighter tolerance
and VTT can vary more easily depending on signal states. A solid 1.25-V termination island should be
used to for this purpose and be placed on the surface signal layer, just beyond the last SO-DIMM
connector and must be at least 50 mils wide.

The Data and Command signals should be terminated using one resistor per signal. Resistor packs and +
5% tolerant resistors are acceptable for this application. Only signals from the same DDR signal group
can share a resistor pack. See Chapter 6 for system memory guidelines.

DDR SMRCOMP, SMVREF, and VTT 1.25-V Supply Disable in S3/Suspend

Regardless of how these 1.25-V supplies for GMCH are generated, they can be disabled during the S3
suspend state to further save power on the platform. This is possible because the GMCH does not
require a valid reference voltage nor does it require the enabling of resistive compensation during
suspend. However, some DDR memory devices may require a valid reference voltage during
suspend. It is the responsibility of the system designer to ensure that requirements of the DDR memory
devices are met. Note that the 2.5-V VCCSM power pins of the MCH-M and the VDD power pins of the
DDR memory devices do need to be on in S3 state.

Other GMCH Reference Voltage and Analog Power Delivery

GMCH GTLVREF

For GMCH, the GTLREF generation circuit has been broken down into three separate voltage
references; host data reference voltage (HDVREF[2:0]), host address reference voltage (HAVREF) and
host common clock reference voltage (HCCVREF). Maximum length from pin to voltage divider for
each reference voltage should be less than 0.5 inches. 10-mil wide traces are recommended. GMCH
VREF can be maintained as individual voltage dividers as shown in Figure 126, Figure 127, and Figure
128.
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Figure 126. GMCH HDVREF[2:0] Reference Voltage Generation Circuit

+VCCP
R1
49.9
1% 852GM
GMCH_HDVREF K21 DVREFO
121
R2 DVREF1
100 C1— c2—— 117
1% LUEE 0.1uF DVREF2

Figure 127. GMCH HAVREF Reference Voltage Generation Circuit
+VCCP
R1
49.9
1 852GM
GMCH_HAVREF Y22 AVREF
R2 c3
100 C1— —
1% TuF 7T 0.1uF
Figure 128. GMCH HCCVREF Reference Voltage Generation Circuit
+VCCP
R1
49.9
1% 852GM
GMCH_HCCVREF Y28 CCVREF
R2 c3
100 C1—— —
1% TuF 7T 0.1UF

Sample layout for GMCH VREF generation is shown in Figure 129 and Figure 130.
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Figure 129. Primary Side of the Motherboard Layout
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GMCH AGTL+ I/O Buffer Compensation

The HXRCOMP and HYRCOMP pins of the GMCH should each be pulled-down to ground with a 27.4
Q =+ 1% resistor. See Figure 131. The maximum trace length from pin to resistor should be less than 0.5
inches and should be 18-mil wide to achieve the Zo = 27.4 Q target. Also, the routing for HRCOMP
should be at least 25 mils away from any switching signal.

Figure 131. GMCH HXRCOMP and HYRCOMP Resistive Compensation

12.5.4.3.

HXRCOMP HYRCOMP

2740+ 1% 2740+ 1%

GMCH AGTL+ Reference Voltage

The GMCH’s AGTL+ I/O buffer resistive compensation mechanism also requires the generation of
reference voltages to the HXSWING and HY SWING pins with a value of 1/3*VCCP. Implementations
for HXSWING and HYSWING voltage generation are illustrated in Figure 132. Two resistive dividers
with Rla=RI1b =301 Q £ 1% and R2a = R2b = 150 Q + 1% generate the HXSWING and HYSWING
voltages. Cla= Clb = 0.1 pF act as decoupling capacitors and connect HXSWING and HY SWING to
VCC_CORE. HSWING components should be placed within 0.5 inches of their respective pins and
connected with a 15-mil wide trace. To avoid coupling with any other signals, maintain a minimum of
25 mils of separation to other signals.

Figure 132. GMCH HXSWING and HYSWING Reference Voltage Generation Circuit

12.5.4.4.

+VCCP +VCCP

R1a Rib
301 301

£X3W|N 3 HXSWING HYSWING %
R2a i 852GM Cib Reb
150 150
‘ GMCH /L

GMCH Analog Power

Table 94 summarizes the eight analog circuits that require filtered supplies on the GMCH. They are:
VCCASM, VCCQSM, VCCAHPLL, VCCADPLLA, VCCADPLLB, VCCADAC, VCCAGPLL, and
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VCCALVDS. VCCADAC, VCCAGPLL, and VCCALVDS do not require an RLC filter but do require
decoupling capacitors.

Figure 133. Example Analog Supply Filter

Table 94.

Low Pass Filtering
*R
DAMP L
Ve W Filtered Vg,
Noise N 1
TN Cauk T Cuen
*Rpamp i Not required for all
filters
% *RDAMP
Analog Supply Filter Requirements
Required Rdamp Rdamp location L Cbulk Chigh
Intel 852GM
Filters
VCCASM None N/A 1210 1.0 yH DCRmax 100 pF 0603 0.1 uF X5R
0.169 Qs
VCCQSM 10 In series with Cbulk 0805 0.68 uH 1206 4.7 uF 0603 0.1 uF X5R
DCRmax 0.80 Qs X5R
VCCAHPLL None N/A None 0603 0.1 uF X5R
VCCADPLLA 10 In series with 0805 0.10 uH 220uF 0603 0.1 uF X5R
inductor
VCCADPLLB 1Q In series with 0805 0.10 yH 220 yF 0603 0.1 uF X5R
inductor
VCCADAC None N/A None None 0603 0.1 yF X5R
0603 0.01 yF X5R
VCCAGPLL None N/A None None 0603 0.1 uyF X5R
VCCALVDS None N/A None None 0603 0.1 uF X5R
0603 0.01 uF X5R
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12.5.5. ICH4-M Decoupling / Power Delivery Guidelines

12.5.5.1. ICH4-M Decoupling

The ICH4-M is capable of generating large current swings when switching between logic high and logic
low. This condition could cause the component voltage rails to drop below specified limits. To avoid
this type of situation, ensure that the appropriate amount of decoupling capacitance is added in parallel
to the voltage input pins. Intel recommends that the developer use the amount of high frequency
decoupling capacitors specified in table below to ensure that component maintains stable supply
voltages. Low frequency decoupling is dependent on layout and system power supply design.

Table 95. ICH4-M Decoupling Requirements

Pin Name Configuration F Qty
VCC3_3 Connect to Vcc3_3S 0.1 uF 6
VCCSUS3_3 Connect to Vcc3_3A 0.1 uF 2
VCCLAN3_3 Connect to Vcc3_3 0.1 yF 2
V_CPU_IO Connect to Veep IMVP-IV /111 1 uF 1
1uF 1
VCC1_5 Connect to Vcc1_5S 0.1 uF 2
VCCSUS1_5 Connect to Vcc1_5A 0.1 yF 2
VCCLAN1_5 Connect to Vcc1_5 0.1 yF 2
V5REF Connect to Vcc5_Ref 0.1 uF 1
V5REF_SUS Connect to Vcc5A 0.1 uF 1
VCCRTC Connect to Vcc_RTC 0.1 uF 1
VCCHI Connect to Vcc1_5S 0.1 yF 2
0.1 yF 1

VCCPLL Connect to Vcc1_5S

0.01 uF 1

NOTE: Capacitors should be placed less than 100 mils from the package.

12.5.6. Hub Interface Decoupling

See Section 9.4 for details.

12.5.7. FWH Decoupling

A 0.1-pF capacitor should be placed between the VCC supply pins and the VSS ground pins to decouple
high frequency noise, which may affect the programmability of the device. Value of low frequency bulk
decoupling capacitor is dependent on board layout and system power supply design.
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12.5.8. General LAN Decoupling

The following are general LAN decoupling recommendations:
e All VCC pins should be connected to the same power supply.
o All VSS pins should be connected to the same ground plane.
e Four to six decoupling capacitors, including two 4.7-uF capacitors are recommended

e Place decoupling as close as possible to power pins.
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13. Reserved, NC, and Test Signals

Reserved, NC, and Test Signals

The processor and Intel 852GM GMCH may have signals listed as “RSVD”, “NC”, or other name

whose functionality is Intel reserved. The following section contains recommendations on how these

Intel reserved signals on the processor or GMCH should be handled.

The Mobile Intel Pentium 4 Processor—M has a total of eight NC and nine TESTHI signals that are Intel
reserved in the pin-map. For connection recommendations on the TESTHI signals, refer to the latest

Mobile Intel® Pentium® 4 Processor-M Datasheet. All NC signals must remain unconnected. The
location of the Intel reserved signals in the pin-map is listed in Table 96.

Table 96. Processor “Intel Reserved” Signal Pin-Map Locations

Signal Name Ball Name
NC A22
NC A7
NC AD2
NC AD3
NC AE21
NC AF3
NC AF24
NC AF25
TESTHIO AD24
TESTHI1 AA2
TESTHI2 AC21
TESTHI3 AC20
TESTHI4 AC24
TESTHI5 AC23
TESTHI8 U6
TESTHI9 W4
TESTHI10 Y3

Intel® 852GM Chipset Platform Design Guide

233



Reserved, NC, and Test Signals

13.1.

234

intal

Intel 852GM GMCH RSVD Signals

Intel 852GM has a total of 32 RSVD and 12 NC signals that are Intel reserved in the pin-map. The
recommendation is to provide test points for all RSVD signals. All NC signals should be left as no
connects. The location of the Intel reserved signals in the GMCH pin-map is listed in Table 97.

Table 97. Intel 852GM RSVD and NC Signal Pin-Map Locations

Signal Name Ball Name
NC AJ29
NC AH29
NC B29
NC A29
NC AJ28
NC A28
NC AA9
NC AJ4
NC AJ2
NC A2
NC AH1
NC B1

RSVD AA22
RSVD L2
RSVD P3
RSVD P4
RSVD R3
RSVD R5
RSVD M1
RSVD M5
RSVD R6
RSVD R4
RSVD P6
RSVD P5
RSVD N5
RSVD P2
RSVD N2
RSVD N3
RSVD M2
RSVD T6
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Signal Name Ball Name
RSVD T5
RSVD F12
RSVD D12
RSVD B12
RSVD AA5
RSVD L4
RSVD F3
RSVD D3
RSVD B3
RSVD F2
RSVD D2
RSVD Cc2
RSVD B2
RSVD D7

Intel® 852GM Chipset Platform Design Guide
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Platform Design Checklist

Note:

14.1.

14.2.

General Information

The following section should be filled out by the OEM or Intel field representative.

Processor Min Frequency targeted for this platform

Processor Max Frequency targeted for this platform

Voltage Regulator Solution

Part#/Vendor:
Target ICC(max):

Target Thermal Envelope (Watts)

Battery Life Target:

Form Factor

Panel Vendor and Size Part#/Vendor:
Backlight Inverter Part#/Vendor:
DVO Device Part#/Vendor:

LOM or mini-PCI LAN?

Wireless Solution?

Target FCS (First Customer Ship) Date

Customer Implementation of Voltage Rails

Fill in schematic name of voltage rails and mark boxes of when rails are powered on.

Name of Rail On S0-S1 On S3

On S4 On S5

Intel® 852GM Chipset Platform Design Guide

The following checklist provides design recommendations and guidance for the mobile Intel Pentium 4
Processor-M, mobile Intel Celeron processor or Intel Celeron M processor systems with the Intel
852GM chipset platform. It should be used to ensure that design recommendations in this design guide
have been followed prior to schematic reviews. However, this is not a complete list and does not
contain detailed layout information.

Unless otherwise specified the default tolerance on resistors is £ 5%. Also note that the (S) reference
after power rails such as VCC3_3 (S) indicates a switched rail — one that is powered off during S3-S5.
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14.3. Design Checklist Implementation
The voltage rail designations in this checklist are as general as possible. The following table describes
the equivalent voltage rails in the Intel reference board schematics.
Checklist Rail | Intel CRB Rail On S0-S1 On S3 On sS4 On S5 Notes
Veel_2 +V1.2S_GMCH_CORE, X
+V1.2S_GMCH_HUB,
+V1.2S_GMCH_HGPLL,
+V1.2S_GMCH_DPLL,
+V1.2S_GMCH_ASM
Vce1_25 +V1.25S [DDR_Vit] X 4
Veel 5 +V1.58_GMCH_DVO, X
+V1.56S_GMCH_ALVDS,
+V1.56S_GMCH_ADAC,
+V1.5S_GMCH_DLVDS,
+V1.5S_ICH,
+V1.5S_ICHHUB
VccSus1_5 +V1.5_ICHLAN X X 1,3
V1_5ALWAYS | +V1.5A_ICH X X X X
VccSus2_5 +V2.5_GMCH_SM, X X
+V2.5_GMCH_QSM,
+V2.5_GMCH_TXLVDS,
+V2.5_DDR
Vce3_3 +V3.3S_ICH, X
+V3.3S_GMCH_GPIO,
+V3.3S_CLKRC,
+V3.3S_SPD,
+V3.3S_LVDS,
+V3.3S_FWH
VceSus3_3 +V3.3_ICHLAN, X 1,2,3
+V3.3_LAN
V3ALWAYS +V3.3ALWAYS_ICH X X X X
Vceb +V5S_DAC X
VccSus5 +V5_USB X X 1,3
V5ALWAYS +V5A_ICH X X X X
Vcel12 +V12S X
VccRTC +V_RTC X X X X
VCCP +VCC_IMVP X
VCCA +VCC_VID X
NOTES:
1. Arail powered in Sx is dependent on implementation.
2. VccLANx rail is powered on in Sx is dependent on implementation.
3. XALWAYS rail can be the SUS rail depending on implementation.
4. Vccl1_25is the 1.25 V VTT rail for DDR.
5. For the Mobile Intel Pentium 4 Processor-M Front Side Bus, VCCP is the 1.2 V-1.3 V. Note that VCCP is the
supply to both the Vtt and Vcore for Mobile Intel Pentium 4 Processor-M.
6. VCC_VIDis 1.2V for processor PLL and VID circuitry.
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14.4.1.

Resistor Recommendations

Platform Design Checklist

Mobile Intel Pentium 4 Processor-M and Mobile Intel
Celeron Processor

Pin Name

System
Pull-up/Pull-down

Series
Termination

Voltage
Translation

Notes

A20M#

Point-to-point connection to ICH4-
M.

BRO#

220 Q pull-up to
VCCP

Point-to-point connection to
GMCH, with resistor placed by
GMCH.

COMP[1:0]

51.1 Q + 1% pull-
down to gnd

Resistor placed within 0.5” of
processor pin. Trace should be at
least 25 mils from other traces.

DPSLP#

Connects to GMCH and ICH4

FERR#

56 Q pull-up to
VCCP

Point-to-point connection to ICH4-
M, with resistor placed by ICH4-M.

GTLREF([3:0]

49.9 O + 1% pull-up
to VCCP

100 Q + 1% pull-
down to gnd

Voltage divider should be placed
within 0.5” of processor pin. Place
1-uF cap by the resistor divider,
220 pF by the processor pin.

GHI#

300 Q pull-up to
VCCP

Point-to-point connection to ICH4-
M.

IERR#

56 Q pull-up to
VCCP

IERR# is a 1.05-V signal. Voltage
translation logic may be required if
used.

INIT#

R1=2kQ
R2 =300 Q
Rs =300 Q

Point-to-point connection to ICH4-
M. Voltage transition circuit is
required if connecting to FWH.
Signal is T-split from the ICH4-M
to FWH.

See Figure 134.

IGNNE#

Point-to-point connection to ICH4-
M.

LINTO/INTR

Point-to-point connection to ICH4-
M.

LINT1/NMI

Point-to-point connection to ICH4-
M.

PROCHOT#

56 Q pull up to
VCCP

R1=1.3kQ
R2 =330 Q
Rs =330 Q

PROCHOT# is a VCCP signal.
This signal is not used on the
CRB. So, voltage translation logic
may be required if used.

If Voltage Translation is
Required: Driver isolation resistor
should be placed at the beginning
of the T-split to the system
receiver. The receiver at the
output of the voltage translation
circuit can be any receiver that
can function properly with the
PROCHOT# signal.

See Figure 135.
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In

Pin Name System Series Voltage Notes
Pull-up/Pull-down Termination Translation
PWRGOOD 300 Q pull-up to Point-to-point connection to ICH4-
VCCP M, with resistor placed by the
processor.
RESET# 51 Q pull-up to If ITP700FLEX is Used: RESET#
VCCP connects from processor to GMCH
and then forks out to ITP700
FLEX, with pull-up and series
damping resistor placed next to
ITP. Second pull-up may be
required at ITP if there is noise
issues on the signal.
SLP# Point-to-point connection to ICH4-
M.
SMI# Point-to-point connection to ICH4-
M.
STPCLK# Point-to-point connection to ICH4-
M.
TESTHI[5:0], 56 Q pull up to
TESTHI[10:8] | VCCP
THERMTRIP# | 56 Q pull-up to Point-to-point connection to ICH4-
VCCP M, with resistor placed by ICH4-M.
THERMTRIP# is a VCCP signal. If
connecting to other device,
voltage translation logic may be
required.
VCCI[85:0] Connect to VCCP
VCCA, VSSA, | Connectto VCCP See Figure 136.
VCCIOPLL via filter
VCCSENSE, Connect to test vias
VSSSENSE
VSS[182:0] Connect to gnd

NOTE: Default tolerance for resistors is + 5% unless otherwise specified.
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Figure 134. Routing lllustration for INIT#

Platform Design Checklist

CPU ICH4-M

L1

L2

Rs

FWH

V_IO_FWH

Figure 135. Voltage Translation Circuit for PROCHOT#

3.3V
3.3V
R2
1'?}_(5% To Receiver
330 Q1 3904
From Driver ‘5%
Rs
Figure 136. VCCIOPLL, VCCA and VSSA Power Distribution
VCC_VID i VCCA
47uH | |
Ca 1 PLLs
33uF :
Mother Processor
board : VSSA Core
10
33uF
[ o 1 T ' VCQIOPLL
4.7uH
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14.4.2.

14.4.3.

242

In Target Probe (ITP)

Pin Name System Series Notes
Pull-up /Pull-down Termination
Resistor ()
BPM[5:0]# 51 Q pull-up to VCCP Connect to processor, with resistors placed by the
processor.
DBR# 150-240 Q pull-up to If using ITP on interporser card, then DBR#
V3ALWAYS should also be connected to DBRESET pin at the
processor.
RESET# 51 Q pull-up to VCCP 150 Q from pull- | See Notes in Section 14.4.1.
up to
If USING ITP700FLEX ITP700FLEX
FBO Connect to TCK pin of processor. .
TCK 27.4 Q + 1% pull-down Connect to processor, with resistor placed by ITP.
to gnd
TDI 150 Q pull-up to VCCP Connect to processor, with resistor placed by ITP.
TDO 75 Q pull-up to VCCP Connect to processor, with resistor placed by ITP.
If ITP not used, this signal can be left as NC.
™S 39.2 QO + 1% pull-up to Connect to processor, with resistor placed by ITP.
VCCP
TRST# 680 Q pull-down to gnd Connect to processor.
VTAP, Connect to VCCP One 0.1 pF decoupling cap is required.
VTT[1:0]
NOTE: The above recommendation is only for ITP700FLEX. If using other ITP, please refer to the appropriate ITP

documents.

Decoupling Recommendations

Signal

Configuration

Value

Qty Notes

VCCI[Vcc_core]

Connect to VCCP

10 yF

38 X5R/XT7R, 1206 package. Use for high
frequency decoupling. Bulk decoupling
will depend on the VR solution. The
maximum Equivalent Series Resistance
should be equal to or less than 2.5 mQ.

NOTE:

Decoupling guidelines are recommendations based on our reference board design. Customers will need to

take layout and PCB board design into consideration when deciding on overall decoupling solution.
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14.4.4. Power-up Sequence

Please refer to processor datasheet for latest information.

Platform Design Checklist

Table 98. Mobile Intel Pentium 4 Processor-M Power-up Timing Specifications

Sym

Timing Parameters

Min

Max

Unit

Notes

Ta

VceVID active to VID_GOOD

1

us

Please refer to the Mobile Intel
Pentium 4 Processor-M
Datasheet.

See Figure 137.

Tb

VID_GOOD valid to Vcc active

50

ms

Please refer to the Mobile Intel
Pentium 4 Processor-M
Datasheet.

See Figure 137.

Tc

BCLK stable to PWRGOOD active

10

BCLKs

Please refer to the Mobile Intel
Pentium 4 Processor-M
Datasheet.

See Figure 137.

Td

PWRGOOD active to RESET#
inactive

10

ms

Please refer to the Mobile Intel
Pentium 4 Processor-M
Datasheet.

See Figure 137.
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Figure 137. Mobile Intel Pentium 4 Processor-M Power Up Sequence

Td |

RESET# [////////// /117777 77/

PWRGOOD -
scLk L7777 7777777 XXX XXX
vee LU
VID_GOOD
Ta 4 T
s
vCcCcvID —

Ta= 1us minimum (VCCVID > 1V to VID_GOOD high)
Tb= 50ms maximum (VID_GOOD to Vcc valid maximum time)
Tc=T37 (PWRGOOD inactive pulse width)

Td=T36 (PWRGOOD to RESET# de-assertion time)

Note: VID_GOOD is not a processor signal. This signal is routed to the
output enable pin of the voltage regluator control silicon. For more
information on implementation refer to the Intel Mobile Northwood
Processor and Intel 845MP Platform RDDP.

14.5.

Intel Celeron M Processor

14.5.1. Resistor Recommendations
Pin Name System Series Voltage Notes
Pull-up/Pull- Termination Translation
down
A20M# Point-to-point connection to ICH4-M.
BRO# Point-to-point connection to GMCH.
COMPO, 274 Q+ 1% Resistor placed within 0.5” of
COMP2 pull-down to gnd processor pin. Trace should be 27.4 Q
+ 15%.
COMP1, 549Q+1% Resistor placed within 0.5” of
COMP3 pull-down to gnd processor pin. Trace should be 55Q +
15%.
DPSLP# Point-to-point connection to GMCH.
FER# 56 Q pull-up to 56 Q from pull- Point-to-point connection to ICH4-M,
VCCP up to ICH4-M with pull-up resistor and series resistor
pin. placed by ICH4-M.
GTLREF 1KQ 1% pull- Voltage divider should be placed
up to VCCP within 0.5” of processor pin.
2 KQ £ 1% pull-
down to gnd
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Pin Name System Series Voltage Notes v
Pull-up/Pull- Termination Translation
down
IERR# 56 Q pull-up to IERR# is a 1.05 V signal. Voltage
VCCP translation logic and/or series resistor
may be required if used.
INIT# R1=1.3KQ Point-to-point connection to ICH4-M.
_ Voltage transition circuit is required if
R2=3300Q connecting to FWH. Signal is T-split
Rs =330 Q from the ICH4-M to FWH.
IGNNE# Point-to-point connection to ICH4-M.
LINTO/INTR Point-to-point connection to ICH4-M.
LINT1/NMI Point-to-point connection to ICH4-M.
PROCHOT# 56 Q pull up to R1=1.3KQ PROCHOT# is a VCCP signal. This
VCCP _ signal is not used on the CRB. So,
R2=330Q voltage translation logic may be
Rs =330 Q required if used.
If Voltage Translation is Required:
Driver isolation resistor should be
placed at the beginning of the T-split
to the system receiver.
PSI# Can be left as NC, if not used for
IMVP.
PWRGOOD 330 Q pull-up to Point-to-point connection to ICH4-M,
VCCP with resistor placed by the processor.
RESET# 5490+1% 226 Q+1% If ITP700FLEX is Not Used: Point-to-
pull-up to VCCP | from pull-up to point connection to GMCH.
If USING ITP700FLEX If ITP700FLEX is Used: RESET#
ITP700FLEX connects from processor to GMCH
and then forks out to ITP700 FLEX,
with pull-up and series damping
resistor placed next to ITP.
RSVD (pin Route to test points.
AC1, AF7,
C3, C14, E26,
G1)
SLP# Point-to-point connection to ICH4-M.
SMI# Point-to-point connection to ICH4-M.
STPCLK# Point-to-point connection to ICH4-M.
TEST[3:1] 1 KQ pull-down For each signal, stuffing option for
to gnd pull-down should be provided for
(default: no testmg_ purposes. For nc_)rmal
operation, leave the resistors
stuff)
unpopulated.
THERMTRIP# | 56 Q pull-up to 56 Q from pull- Point-to-point connection to ICH4-M,
VCCP up to ICH4-M with pull-up and series resistors
pin placed by ICH4-M. THERMTRIP# is a
VCCP signal. If connecting to other
device, voltage translation logic may
be required.
VCCI[71:0] Connect to
VccCORE
VCCAJ[3:0] Connect to
Vcel1_8
VCCP[26:0] Connect to
VCCP
245
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Pin Name System Series Voltage Notes v
Pull-up/Pull- Termination Translation
down

VCCSENSE, 5490+1% For each signal, stuffing option for

VSSSENSE pull-down to pull-down should be provided for
gnd testing purposes. Also, a test point for
default: differential probe ground should be
(teffau -no placed between the two resistors. For
stuff) normal operation, leave the resistors

unpopulated.
VSS[191:0] Connect to gnd

Figure 138. Routing lllustration for INIT# (for Intel Celeron M Processor)

CPU ICH4-M

L1
L2 L3

FWH

3.3V

V_I0_FWH

w
w
<

Rs

Figure 139. Voltage Translation Circuit for PROCHOT# (for Intel Celeron M Processor)

1.3K
+/-5%

330ohm Q1

_RO
From Driver +-5%

Rs

3.3V

3.3V

3300h
+/-5% R2

To Receiver
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14.6. CK-408 Clock Checklist

14.6.1. Resistor Recommendations

Pin Name System Series Notes v
Pull-up/Pull-down Resistor

3V66[0] 330 If the signal is used, one 33-Q series resistor is

3V66[1] required. If the signal is NOT used, it should be left
as NC (Not Connected) or connected to a test
point.

66BUF[2:0] 330 Use 66BUF[1] (pin 22) for GMCH. Use one of the
other two signals for ICH4-M.

CPU[0], CPU[OJ# | 49.9 Q * 1% pull- down | 33 Q Use one pair for the processor and another pair

CPU[1], CPU[1}# | to gnd for GMCH. If on-board ITP is implemented, the

CPU[2], CPU[2J# third pair of clock signals is used for the ITP

connector. Otherwise, it can be routed to the
dedicated ITP clock pins on the processor socket.

48MDOT 330 Connect to GMCH’s DREFCLK.

3V66/VCH 33Q Two possible topologies:
e Use directly for GMCH’s DREFSSCLK.

e Use as input to an SSC component and use the
SSC component output for GMCH’s

DREFSSCLK.

IREF 475 Q + 1% pull-down

to gnd
MULTIO] 10 kQ pull-up to

Vce3d 3
PCI[6:0] 330 Connect to various PCI devices.
PCIF[2], 330 Use one clock for ICH4-M. Unused clock pins
PCIF[1], should be left as NC or connected to a test point.
PCIF[0]
PWRDWN# AND gate | This signal is needed for supporting S1M. It needs

to be driven low by both SLP_S1# and SLP_S3#
through an AND gate.

See Figure 140.

REF 330 This is the 14.318MHz clock reference signal for
ICH4-M, SIO and LPC. Each receiver requires one
33-Q series resistor.

SEL[2:1] 10K-20KQ pull-down to

gnd
SEL[0] 10K-20KQ pull- up to

Vce3_ 3
48MUSB 33Q Connect to ICH4-M’s 48-MHz clock input.
XTAL_IN, Connect to a 14.318 MHz crystal, placed within
XTAL_OUT 500 mils of CK-408.
VDDI[7:0], VDDA | Connectto Vcec3_3 Refer to clock vendor datasheet for decoupling

info.

VSS[5:0], VSSA Connect to gnd

VSSIREF Connect to gnd
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Figure 140. Clock Power-down Implementation

VccSus3 3

PM_SLP_S1# 4, |
PM_SLP_S3# > CLK_PWRDWN#

248 Intel® 852GM Chipset Platform Design Guide



intal
14.7.

14.7.1.

14.7.1.1.

Intel 852GM GMCH Checklist

System Memory

GMCH System Memory Interface

Platform Design Checklist

Pin Name System Series Notes v
Pull-up/Pull-down Resistor
RCVENIN# This signal should be routed to a via next to
ball and left as a NC (No Connect).
RCVENOUT# This signal should be routed to via next to
ball and left as a NC (No Connect).
SBA[1:0], SCAS#, | 56 Q pull-up to Vcc1_25 100 Three topologies available for routing these
SRAS#, SWE# signals.
SCKE[3:0], 56 Q pull-up to Vcc1_25
SCS#[3:0]
SDQ[63:0], 56 Q pull-up to Vcc1_25 10Q
SDM[7:0],
SDQS[7:0]
SDQ[71:64], 56 Q pull-up to Vcc1_25 100 ECC detection is not supported. These
SDM8, SDQS8 signals should be left as NC.
SMA[12:6,3,0] 56 Q pull-up to Vcc1_25 100 Three topologies available for routing these
signals.
SMA[5,4,2,1] 56 Q pull-up to Vcc1_25 Use SMA[5,4,2,1] for one SO-DIMM
connector; use SMAB[5,4,2,1] for the other
SMAB[5.4.2.1] SO-DIMM connector.
SCKO, SCKO# These clock signals connect to SO-DIMM 0.
SCK1, SCK1#
SCK2, SCK2# ECC detection is not supported and these
clock signals should be left as NC.
SCK3, SCK3# These clock signals connect to SO-DIMM 1.
SCK4, SCK4a#
SCKS5, SCK5# ECC detection is not supported and these
clock signals should be left as NC.
SMVREF 10 kQ 1% pull-up to Signal voltage level = VccSus2_5/ 2. Note
VceSus2_5 that a buffer is used to provide the
necessary current and reference voltage to
10 k€ 1% pull-down to gnd SMVREF. Place a 0.1 uF cap by GMCH.
See Figure 141.
This signal may be optionally connected to
Vce2_5 and powered off in S3.
SMVSWINGL 604 Q 1% pull-up to Signal voltage level = 1/5 * VccSus2_5.
VeeSus2_5 Need 0.1 pF cap at pin.
150 © 1% pull-down to gnd This signal may be optionally connected to
Vcc2_5 and powered off in S3.
SMVSWINGH 150 Q 1% pull-up to Signal voltage level = 4/5 * VccSus2_5.
VeeSus2_5 Need 0.1 pF cap at pin.
604 Q 1% pull-down to gnd This signal may be optionally connected to
Vce2_5 and powered off in S3.
SMRCOMP 60.4 Q 1% pull-up to Signal voltage level = 1/2 * VccSus2_5.
249
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Pin Name System Series Notes v
Pull-up/Pull-down Resistor
VeeSus2_5 Need 0.1 uF cap by the voltage divider.
60.4 Q 1% pull-down to gnd This signal may be optionally connected to
Vce2_5 and powered off in S3.
Figure 141. Reference Voltage Level for SMVREF
VceSus2 5
10k+/- 1% GMCH
+
SMVREF o
I *"| SMVREF_0
10k+/-1 % - —
0.1 uF/TY
£ —
14.7.1.2. DDR SO-DIMM Interface
Pin Name Configuration Notes v
VREF[2:1] Signal voltage level = VCCSus2_5/ 2.
VDDI[33:1] Connect to VccSus2_5 Power must be provided during S3.
VDDSPD Connect to Vce3_3
SA[2:0] Connect to either VC3_3 or These lines are used for strapping the SPD address for
gnd each SO-DIMM.
VSS[31:1] Connect to gnd
RESET(DU) Signal can be left as NC (“Not Connected)
VDDID Signal can be left as NC (“Not Connected)
DU[4:1] Signal can be left as NC (“Not Connected)
GND[1:0] Signal can be left as NC (“Not Connected)
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14.7.1.3. SODIMM Decoupling Recommendation
Pin Name F Qty Notes v
Vcel_25 0.1 uF Place one 0.1 yF cap and one 0.01 pF close to every 4 pull-up resistors
0.01 uF terminated to Vcc1_25 (VTT for DDR signal termination). In S3,
' Vce1_25 is powered OFF.
Vcc2_5Sus 0.1 uF A minimum of 9 high frequency caps are recommeneded to be placed
100-150 uF bewt.een the SO-DIMMS. A minimum of 4 low frequency caps are
required.
14.7.2. FSB
Pin Name System Notes v
Pull-up/Pull-down
HXSWING, 301Q 1% pull-up to VCCP Signal voltage level = 1/3 of VCCP. C1a=0.1 pF.
HYSWING 150 Q 1% pull-down to gnd §1b—_0.1 JF. Trace should be 10-mil wide with 20-mil
pacing.
See Figure 142.
HXRCOMP, 27.4 Q 1% pull down to gnd | One pulled-down resistor per pin. Trace should be 10-
HYRCOMP mil wide with 20-mil spacing.
HDVREF[2:0] 49.9 Q 1% pull-up to VCCP Signal voltage level = 2/3 of VCCP. Need one 0.1 pF
100 Q 1% pull-down to gnd cap and one 1 yF cap for voltage divider.
HAVREF 49.9 Q 1% pull-up to VCCP Signal voltage level = 2/3 of VCCP. Need one 0.1 pF
100 Q 1% pull-down to gnd cap and one 1 uF cap for voltage divider.
HCCVREF 49.9 Q 1% pull-up to VCCP Signal voltage level = 2/3 of VCCP. Need one 0.1 pF
100 Q 1% pull-down to gnd cap and one 1 uF cap for voltage divider.
Figure 142. Intel 852GM GMCH HXSWING and HYSWING Reference Voltage Generation Circuit
+VCCP +VCCP
301 301
1% 1%
HXSWIN HYSWIN
S G HXSWING HYSWING S ¢l
150 1 GMCH o 150
1% Cla 1~ _~1~C1b 1%
Intel® 852GM Chipset Platform Design Guide 251




Platform Design Checklist

14.7.3. Hub Interface
Pin Name System Notes v
Pull-up/Pull-down
HLVREF See Section14.8.9. Signal voltage level = 0.35 V + 8%.
PSWING See Section14.8.9. Signal voltage level = 2/3 of VCC1_2 0or 0.8 V + 8%.
HLZCOMP | 27.4 Q 1% pull-up to Vcec1_2
14.7.4. Graphics Interfaces
14.7.4.1. LVDS
Pin Name System Notes v
Pull-up/Pull-down
LIBG 1.5 kQ 1% pull-down to gnd
YAP[3:0[/YAM[3:0] If any of these LVDS data pairs are unused, they can
YBP[3:0//YBM[3:0] be left as “no connect.”
CLKAP/CLKAM If any of these LVDS clock pairs are not used, they can
CLKBP/CLKBM be left as “no connect.”
LVREFH, LVREFL, These signals should be left as NC.
LVBG
14.7.4.2. DVO
Pin Name System Notes v
Pull-up/Pull-down
DVORCOMP 40.2 Q 1% pull-down to gnd Trace should be 10-mil wide with 20-mil spacing.
GVREF 1 kQ 1% pull-up to Vce1_5 Signal voltage level = 1/2 of Vcc1_5. Need 0.1 puF
1 kQ 1% pull-down to gnd cap at pin.
DVOCD[11:0] If unused, these signals can be left as NC.
DVOCCLK
DVOCCLK#
DVOCHSYNC
DVOCVSYNC
DVOCBLANK#
DVOCFLDSTL 100 kQ pull-down to gnd Pull-down resistor required only if signal is unused
(10 k-100 k). It is up to DVO device to drive this
signal.
DVOBCINTR# 100 kQ pull-up to Vecc1_5 Pull-up resistor required only if signal is unused
(10 k-100 k). It is up to the DVO device to drive this
signal.
DVOBCCLKINT 100 kQ pull-down to gnd Pull-down resistor required only if signal is unused
(10 k-100 k). It is up to the DVO device to drive this
signal.
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Pin Name System Notes v
Pull-up/Pull-down
DVOBDI[11:0] Intel 852GM GMCH supports only one DVO port.
DVOBCLK So, these signals should be left as NC.
DVOBCLK#
DVOBHSYNC
DVOBVSYNC
DVOBBLANK#
DVOBFLDSTL 100 kQ pull-down to gnd For Intel 852GM GMCH, pull-down resistor
(pin M2) required on this signal (10 k-100 k).
MI2CCLK, 2.2 kQ pull-up to Vee1 5 Pull-up resistor required on each signal even if
MI2CDATA they are unused (2.2 k-100 k). This signal is 1.5V
tolerant. It may require voltage translation circuit.
MDVICLK, 2.2 kQ pull-up to Vec1_5 Pull-up resistor required on each signal even if
MDVIDATA they are unused (2.2 k-100 k). This signal is 1.5V
tolerant. It may require voltage translation circuit.
MDDCCLK, 2.2 kQ pull-up to Vec1_5 Pull-up resistor required on each signal even if
MDDCDATA they are unused (2.2 k-100 k). This signal is 1.5V
tolerant. It may require voltage translation circuit.
ADDID[6:0] Leave as NC.
ADDID7 1 kQ pull-down to gnd if DVO If DVO interface is not used, this signal can be left
device is onboard as “no connect”. Otherwise, pull-down is needed.
DVODETECT 1 kQ pull-up to Vec1_5 If DVO interface is used, leave as NC. This signal
if DVO interface is unused has internal pull-down.
DPMS Connect to 1.5 V version of ICH4-M’s SUSCLK or
a clock that runs during S1.
See Figure 143.
Figure 143. DPMS Clock Implementation
Vcel 5
1K
To GMCH
PM_SUS_CLK :
" DPMS pin
From ™
ICH4-M —
SUSCLK |-SUS CLK 1 \ 1,(] i BSS138
I
AN
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14.7.4.3. DAC
Pin Name System Pull-up /Pull-down In Series Notes v
REFSET 127 O 1% pull-down to gnd
RED # Connect to gnd Need to connect to RED’s return path
BLUE # Connect to gnd Need to connect to BLUE’s return path
GREEN# Connect to gnd Need to connect to GREEN's return path
RED On GMCH side of ferrite bead: Ferrite bead: | Ferrite bead for EMI suppression between
75 2 1% pull-down to gnd, 3.3 pF 1705())%22 GMCH and VGA connector.
cap to gnd, ESD diode protection
for Vec1_5
On VGA side of ferrite bead:
3.3 pF cap to gnd
BLUE On GMCH side of ferrite bead: Ferrite bead: | Ferrite bead for EMI suppression between
750 1% pull-down to gnd, 3.3 pF 170%%@; GMCH and VGA connector.
cap to gnd, ESD diode protection
for Vec1_5
On VGA side of ferrite bead:
3.3 pF cap to gnd
GREEN On GMCH side of ferrite bead: Ferrite bead: | Ferrite bead for EMI suppression between
750 1% puII-dowq to gnd, 3.3.pF 1705o§|\2/||e-‘|tz GMCH and VGA connector.
cap to gnd, ESD diode protection
for Vec1_5
On VGA side of ferrite bead:
3.3 pF cap to gnd
HSYNC On VGA side of seires resistor: 390 Use qnidirectional buffer f[o prevent pqtential
33 pF cap to gnd ?Aicgﬁgﬁ.verstress and illegal operation of
VSYNC On VGA side of series resistor: 390 Use tg unidirectional buffer to prevent.potential
33 pF cap to gnd ?Aicgﬁgﬁ.verstress and illegal operation of
14.7.5. Miscellaneous
Pin Name System Notes v
Pull-up/Pull-down
EXTTS 10 kQ 1% pull-up to Vcc3_3
DPWR# (pin Connect to DPWR# pin of Intel Celeron M processor.
AA22) Leave as NC for all other processors.
LCLKCTLB 1 kQ pull-up to Vce3_3 for Intel 852GM | Strap option for Mobile Intel® Pentium® 4  Processor-
GMCH. M
LCLKCTLA Leave as NC if not used.
GST1, GSTO Leave as NC or 1 kQ pull-up to Vec1_5 | These pins have internal pull-down. See Table 99
below for configuration options.
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14.7.6.
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GMCH GST[.l:O] FSB DDR Gfx Core Clock Low Gfx Core Clock High
Configuration
00 400 266 N/a 133
10 400 200 N/a 133

GMCH Decoupling Recommendations

Pin Name Configuration F Qty Notes v
VCC Connect to Vcc1_2 0.1 uF 4 Bulk decoupling is based on VR
150 uF 2 solutions used on CRB design.
10 pF 1
VTTLF Connect to VCCP 0.1 uF 2 Bulk decoupling is based on VR
150 uF 1 solutions used on CRB design.
10 yF 1
VTTHF 0.1 uF 5 Connect pins directly to caps.
VCCHL Connect to Vcc1_2 0.1 uF 2 Bulk decoupling is based on VR
10 uF 1 solutions used on CRB design.
VCCSM Connect to 0.1 yF 11 Bulk decoupling is based on VR
VccSus2_5 150 uF 2 solutions used on CRB design.
VCCQSM Connect to 0.1 uF 0.68 pH from power supply to GMCH
VccSus2_5 with pins. On GMCH side of inductor: one 0.1
filter network ATUFHIO | Teach |y GND, 4.7 uF + 10 to GND
VCCASM Connect to Vcc1_2 0.1 uF 1 1 pH from power supply to GMCH pins,
with filter network 100 uF 1 with caps on GMCH side of inductor.
VCCDVO Connect to Vcc1_5 0.1 yF 2 Bulk decoupling is based on VR
10 uF 1 solutions used on CRB design.
150 pF 1
VCCADAC Connect to Vcc1_5 0.01 uF 1 Route VSSADAC to other side of the
01 WF 1 caps, then to ground.
A 0-ohm 0805 resisor is recommended
22035;)(”0 ! between the caps and Vcc1_5. This and
the 220 pF cap footprints are there in
case there is noise issue with the VGA
supply.
VCCALVDS Connect to Vcc1_5 0.1 yF 1 Route VSSALVDS to other side of the
0.01 uF 1 caps, then to ground.
VCCDLVDS Connect to Vcc1_5 0.1 uF 1 Bulk decoupling is based on VR
22 uF 1 solutions used on CRB design.
47 uF 1
VCCTXLVDS Connect to 0.1 yF 3 Bulk decoupling is based on VR
VccSus2_5 22 uf 1 solutions used on CRB design.
47 uF 1 This power signal may be optionally
connected to Vcc2_5 and powered off in
S3.
VCCGPIO Connect to Vcc3_3 0.1 yF 1 Bulk decoupling is based on VR
10 uF 1 solutions used on CRB design.
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Pin Name Configuration F Qty Notes v
VCCAHPLL Connect to VCC1_2 0.1 uF 1
VCCAGPLL Connect to VCC1_2 0.1 uF 1
VCCADPLLA Connect to VCC1_2 0.1 yF 1 0.1 puH from power supply to GMCH pins,
with filter network with caps on GMCH side of inductor.
220 pF 1
VCCADPLLB Connect to VCC1_2 0.1 uF 1 0.1 pH from power supply to GMCH pins,
with filter network 220 uF 1 with caps on GMCH side of inductor.

NOTE: Decoupling guidelines are recommendations based on our reference board design. Customers will need to
take layout and PCB board design into consideration when deciding on overall decoupling solution.

14.7.7. GMCH Power-up Sequence

Table 100. Intel 852GM GMCH Power-up Timing Specifications

Timing Parameters Min Max Unit Notes v
PWROK active to RSTIN# inactive. 1 ms See Figure 144
RSTIN# inactive to CPURST# inactive. 1 ms See Figure 144

Figure 144. Intel 852GM GMCH Power-up Sequence

CPURST#

< »

1ms max

RSTIN#

< >
< —>
1ms min

PWROK

GMCH PWR
Rails
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14.8. ICH4-M Checklist
Note: All inputs to the ICH4-M must not be left floating. Many GPIO signals are fixed inputs that must be
pulled up to different sources.
14.8.1. PCl Interface and Interrupts
Pin Name System Pull-up /Pull-down Notes v
PCI_DEVSEL# 8.2 kQ pull-up to Vce3_3
PCI_FRAME# 8.2 kQ pull-up to Vcc3_3
PCI_GPIO0 / REQA# 8.2 kQ pull-up to Vee3_3 Each signal requires a pull-up resistor.
PCI_GPIO1 / REQB_L/REQ5#
PCI_GPIO16 / GNTA# GNTA is also used as a strap for “top block
swap”. Itis sampled on the rising edge of
PWROK. By default, this signal is HIGH
(strap function DISABLED). It can be enabled
by a pull-down to gnd through a 1-kQ resistor.
PCI_IRDY# 8.2 KQ pull-up to Vcc3_3
PCI_LOCK# 8.2 KQ pull-up to Vee3_3
PCI_PERR# 8.2 KQ pull-up to Vcc3_3
PCI_SERR# 8.2 KQ pull-up to Vee3_3
PCI_STOP# 8.2 KQ pull-up to Vee3_3
PCI_TRDY# 8.2 KQ pull-up to Vee3_3
PCI_REQ[4:0}# 8.2 KQ pull-up to Vce3_3 Each signal requires a pull-up resistor.
PCI_PME# ICH4-M has internal pull-up to VccSus3_3.
PCI_RST#, PAR, GNT[4:0]#, None
GNTA#, GNTB#
APICCLK 0 Qtognd Can also be connected directly to ground.
APICD[1:0] 10 kQ pull-down to gnd If XOR chain testing is NOT used: Pull down
the signals through a shared 10 kQ resistor. If
XOR chain testing is used: Each signal
requires a separate 10 kQ pull-down resistor.
INT_IRQ[15:14] 8.2 kQ pull-up to Vce3_3 Each signal requires a pull-up resistor.
INT_PIRQ#A:D] 8.2 kQ pull-up to Vce3_3 Extneral pull up is required for
INT_PIRQE#/GPI102 INT_PIRQ#[A:D]. External pull up is required
:m¥—ﬁ:sggﬂ%g%z when muxed signal (INT_PIRQ[E:HJ#/
INT:PIRQH#/GPIOS GPIO[2:5]) is implemented as PIRQ.
INT_SERIRQ 8.2 kQ pull-up to Vce3_3
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Note:

GPIO

Ensure ALL unconnected signals are OUTPUTS ONLY. Only GPIO[7:0] are 5-V tolerant.

Recommendations v

GPIO[7] & [5:0]:

e These pins are in the Main Power Well. Pull-ups must use the V¢c3_3 plane.
e Unused core well inputs must be pulled up to V¢c3_3.

e GPIO[1:0] can be used as REQ[B:AJ#.

e GPIO[1] can be used as PCI REQ[5]#.

e GPIO[5:2] can be used as PIRQ[H:E]#.

e These signals are 5V tolerant.

e These pins are inputs.

GPIO[8] & [13:11]:

e These pins are in the Resume Power Well. Pull-ups go to VccSus3_3 plane.
e Unused resume well inputs must be pulled up to VccSus3_3.

e These are the only GPIs that can be used as ACPI compliant wake events.

e These signals are not 5 V tolerant.

e GPIO[8] can be used as SMC_EXTSMI#

e GPIO[11] can be used as SMBALERT#.

e GPIO[13] can be used as SMC_WAKE_SCI#

e These pins are inputs

GPIO[23:16]:

e Fixed as output only. Can be left NC.

¢ In Main Power Well (V¢c3_3).

e GPIO[17:16] can be used as GNT[B:AJ#.

e GPIO[17] can be used as PCI GNT[5]#.

e STP_PCI#/GPIO[18] — used in mobile as STP_PCI# only.

e SLP_S1#/GPIO[19] - used in mobile as SLP_S1# only.

e STP_CPU#/GPIO[20] - used in mobile as STP_CPU# only.
e C3_STAT#/GPIO[21] - used in mobile as C3_STAT# only.

o CPUPERF#/GPIO[22] - open drain signal. Used in mobile as CPUPERF# only.
¢ SSMUXSEL/GPIO[23] - used in mobile as SSMUXSEL only.

GPIO[28,27,25,24]:

e 1/O pins. Default as outputs. Can be left as NC.

e These pins are in the Resume Power Well.

o CLKRUN#/GPIO[24] (Note: use Vcc3_3 if signal is required to be pulled-up)

e GPIO[28, 27, 25] From resume power well (VccSus3_3). (Note: use Vcc3_3 if this signal is
required to be pulled-up)

e These signals are NOT 5-V tolerant.
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Recommendations v

e GPIO[25] can be used as AUDIO_PWRDN.

GPIO[43:32]:

e |/O pins. From main power well (Vcc3_3).
o Default as outputs when enabled as GPIOs.
e These signals are NOT 5-V tolerant.

e GPIO[32] can be used as AGP_SUSPEND#.
e GPIO[33] can be used as KSC_VPPEN#.

e GPIO[34] can be used as SER_EN.

e GPIO[35] can be used as FWH_WP#.

e GPIO[36] can be used as FWH_TBL#.

e GPIO[40] can be used as IDE_PATADET.

e GPIO[41] can be used as IDE_SATADET.

14.8.3. AGP_BUSY# Design Requirement

Signal System Notes v
Pull-up/Pull-down
AGPBUSY# 10 KQ pull-up to This ICH4-M signal requires a pull-up to the switched 3.3-V rail
Vce3d 3 (powered OFF during S3).
This ICH4-M signal must be connected to the AGP_BUSY# output
of GMCH.
NOTE: Please also consult Intel for the latest AGP Busy and Stop signal implementation.
14.8.4. (SMBus) System Management Interface
Pin Name System Notes v
Pull-up/Pull-down
SM_INTRUDER# 100 kQ pull-up to VccRTC RTC well input requires pull-up (10 k-100 k) to reduce
leakage from coin cell battery in G3.
SMB_ALERT#/ 10 kQ pull-up to
GPIO[11] V3ALWAYS
SMBCLK, Pull-up to V3ALWAYS Require external pull-up resistors. Pull up value is
SMBDATA, determined by bus characteristics. CRB schematics use
SMLINK[1:0] 10 kQ pull-up resistors.
The SMBus and SMLink signals must be connected
together externally in SO for SMBus 2.0 compliance:
SMBCLK connected to SMLink[0] and SMBDATA
connected to SMLink[1].
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AC '97 Interface

Pin Name

System
Pull-up/Pull-down

Series
Termination
Resistor

Notes

AC_BIT_CLK

None

33-47 O

The internal pull-down resistor is controlled by the
AC’97 Global Control Register, ACLINK Shut Off
bit:

1 = enabled; 0 = disabled

When no AC'97 devices are connected to the
link, BIOS must set the ACLINK Shut Off bit for
the internal keeper resistors to be ENABLED. At
that point, pull-ups/pull-downs are NOT needed
on ANY of the link signals.

AC_SDATAIN[2:0]

None

33-47 O

A series termination resistor is required for the
PRIMARY CODEC.

A series termination resistor is required for the
SECONDARY and TERTIARY CODEC if the
resistor is not found on CODEC.

AC_SDATAOUT

None

33-47 O

A series termination resistor is required for the
PRIMARY CODEC.

One series termination resistor is required for the
SECONDARY/ TERTIARY CODEC connector
card if the resistor is not found on the connector
card.

AC_SYNC

None

33-47 O

A series termination resistor is required for the
PRIMARY CODEC.

One series termination resistor is required for the
SECONDARY/ TERTIARY CODEC connector
card if the resistor is not found on the connector
card.
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14.8.6. ICH4-M Power Management Interface
Pin Name System Notes v
Pull-up/Pull-down

PM_DPRSLPVR Signal has integrated pull-down in ICH4-M.

PM_SLP_S1#/GPIO19 Signals driven by ICH4-M.

PM_SLP_S3#,

PM_SLP_S4#,

PM_SLP_S5#

PM_BATLOW# 10 kQ pull-up to V3BALWAYS | Pull up is not required if it is used. However, signal

IF NOT USED must not float if it is NOT being used

PM_CLKRUN# 10 kQ pull-up to Vee3_3

PM_PWRBTN# Has integrated pull-up of 18 kQ) — 42 kQ.

PM_PWROK Weak pull-down to gnd RTC well input requires pull-down to reduce leakage
from coin cell battery in G3. Input must not float in G3.
This signal should be connected to power monitoring
logic and should go high no sooner than 10 ms after
both Vcc3_3 and Vec1_5 have reached their nominal
voltages. CRB uses 100 kQ pull-down.

PM_RI# 8.2 kQ-10 kQ pull-up to If this signal is enabled as a wake event, it needs to

V3ALWAYS be powered during a power loss event. If this signal
goes low (active), when power returns the RI_STS bit
will be set and the system will interpret that as a wake
event.

PM_RSMRST# Weak pull-down to gnd RSMRST# is a RTC well input and requires pull-down
to reduce leakage from coin cell battery in G3. Input
must not float in G3.

This signal should be connected to power monitoring
logic and should go high no sooner than 10 ms after
both Vcc3_3 and Vce1_5 have reached their nominal
voltages. CRB uses 100 kQ pull-down.

Timing Requirement: See LAN_RST#.

PM_THRM# 8.2 kQ Pull-up to Vcec3 3 External pull-up not required if connecting to

If TEMP SENSOR not sued | temperature sensor.

PM_SYSRST# 10 kQ pull-up to VBALWAYS | This signal to ICH4-M should not float. It needs to be

if not actively driven. at valid level all the time.

14.8.7. FWH/LPC Interface
Pin Name System Notes v
Pull-up/Pull-down
LPC_AD[3:0] No extra pull-ups required. Connect straight to FWH/LPC.
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14.8.8. USB Interface

Pin Name System Notes v
Pull-up/Pull-down

USB_OCI[5:0# 10 kQ pull-up to V3ALWAYS No pull-up is required if signalsl are driven.. Signals

if not driven must NOT float if they are not being used.

USBRBIAS, 22.6 Q + 1% pull-down to gnd Connect signals together and pull down through a
USBRBIAS# common resistor, placed within 500 mils of the ICH4-
M. Avoid routing next to clock pin.

14.8.9. Hub Interface

Pin Name System Notes v
Pull-up/Pull-down
HUB_RCOMP 48.7 O 1% pull-up to to Vec1_5 | Place resistor within 0.5” of ICH4-M pad using a thick
trace.
HUB_VREF, See Figure 145 and Figure HUB_VREF signal voltage level = 0.35 V * 8%.
HUB_VSWING 146. HUB_VSWING signal voltage level = 0.80 V + 8%.
Three options are available for generating these
references.
HUB_PD11 56 Q pull-down to gnd

Figure 145. Single or Locally Generated GMCH & ICH4-M HIVREF/HI_VSWING Circuit

VCCHI=1.5V

R1

PVSWING HI_VSWING
J_CS

Option 1

ICH4-M R1 =226 Q + 1%,

R2 =147 Q£ 1%,

% R3=113Q+1%

.

GMCH l

HIREF Option 2

R1=280.6 Q + 1%,
R2=51.1Q+ 1%,
R3=402Q+1%
Option 3

R1=255Q+ 1%,
VCCHI=1.5V R2 =162 Q + 1%,
R3=127Q+ 1%

C1and C3=0.1pF
(near divider)

HLVREF J_CG

I =
—

VCCHI=1.5V

R1

PVSWING 2 HI_VSWING C2,C4,C5,C6 =
0.01pF (near
R2 I Intel component)

ICH4

HIREF

GMCH

[
L
HLVREF JI-_ Ra% c4i
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Figure 146. Single Generated GMCH & ICH4-M VSWING/VREF Reference Voltage/ Local Voltage
Divider Circuit for VSWING/VREF

VccHI=1.5V R4=4320+1%,
R5=49.9Q + 1%,

R6=78.7Q+ 1%,

R4 R6 R7=242Q0+1%

C1and C3=0.1yF
HI_VSWING (near divider)

© |C2C4C5C6=
HREF - |ntel 0.01uF (near

GMCH ICH4 component)
c RS c4

HLVREF

h—e
h
)

_|O°’
(4]

lc2
T

IHHIS
s
—

14.8.10. RTC Circuitry

Pin Name System In Series Notes

Pull-up/Pull-down

RTCRST# 180 kQ pull-up to RTCRST# requires 18-25 ms delay. Use a 0.1 yF cap
VceRTC to ground Pull up with 180 kQ resistor. Any resistor or
capacitor combination that yields a time constant is
acceptable.

CLK_RTCX1, Connect a 32.768 kHZ crystal oscillator across these
CLK_RTCX2 pins with a 10 MQ resistor and a decoupling cap at
each signal. Values for C1 and C2 are dependent on
crystal.

See Figure 147.

CLK_VBIAS 1KQ Connect to CLK_RTCX1 through a 10 MQ resistor.
0.047 pF Connect to VBA_TT through a 1 kQ in series with a
0.047 pF capacitor.

Intel® 852GM Chipset Platform Design Guide 263



Platform Design Checklist

Figure 147.

14.8.11.
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External Circuitry for the RTC

3.3V Sus

™

10!
Vbatt l

Notes

J_luF
i
I

—
32.768 kHz

C3
0.047u

Reference Designators Arbitrarily Assigned
3.3V Sus is Active Whenever System Plugged In
Vbatt is Voltage Provided By Battery

ci | c2

]
J— -

VBIAS, VCCRTC, RTCX1, and RTCX2 are ICH4-M pins
VBIAS is used to bias the ICH4 Internal Oscillator
VCCRTC powers the RTC well of the ICH4-M

RTCX1 is the Input to the Internal Oscillator

RTCX2 is the feedback for the external crystal

§ X rrox

LAN Interface

Pin Name System Notes v
Pull-up/Pull-down
LAN_JCLK Connect to LAN_CLK on the platform LAN Connect Device. If LAN
interface is not used, leave the signal unconnected (NC).
LAN_RST# 10 kQ pull-down to gnd | Timing Requirement: Signal should be connected to power
) monitoring logic, and should go high no sooner than 10 ms after
LfslgdH4 MLAN not both VccSus3_3 and VccSus1_5 have reached their nominal
voltages.
NOTE: If ICH4-M LAN controller is NOT used, pull LAN_RST# down
through a 10 kQ resistor.
LAN_RXDI[2:0], Connect to LAN_RXD on the platform LAN Connect Device.
LAN_TXD[2:0]

If LAN interface is not used, leave the signal unconnected (NC)

LAN_RSTYSNC

Connect to LAN_RSTSYNC on Platform LAN Connect Devce.
If LAN interface is not used, leave the signal unconnected (NC).
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Pin Name System Series Notes
Pull-up/Pull- Damping
down
IDE_PDD[15:0] These signals have integrated series resistors.
IDE_PDA[2:0], These signals have integrated series resistors. Pads for
:BE_:ngggz series resistors can be implemented should the system
IDE:PDDACK’#, designer have signal integrity concerns.
IDE_PDIOWH#,
IDE_PDIOR#
IDE_PDDREQ These signals have integrated series resistors and pull-down
resistors in ICH4-M.
IDE_PIORDY 4.7 kQ pull-up This signal has integrated series resistor in ICH4-M.
to Vce3_3
IDE_PRST# 22-47 Q The signal must be buffered to provide IDE_RST# for
improved signal integrity.

14.8.13. Secondary IDE Interface

Pin Name System Series Notes
Pull-up/Pull- | Damping
down
IDE_SDDI[15:0] These signals have integrated series resistors.
IDE_SDA[2:0], These signals have integrated series resistors. Pads for
IDE_SDCS1#, series resistors can be implemented should the system
:BE:gggigT(# designer have signal integrity concerns.
IDE_SDIOWH#,
IDE_SDIOR#
IDE_SDDREQ These signals have integrated series resistors and pull-down
resistors in ICH4-M.
IDE_SIORDY 4.7 kQ pull-up This signal has integrated series resistor in ICH4-M.
to Vee3_3
IDE_SRST# 22-47 Q The signal must be buffered to provide IDE_RST# for
improved signal integrity..

14.8.14. Miscellaneous Signals

Pin Name System

Pull-up/Pull-down

Notes

SPKR

SPKR is a strapping option for the TCO Timer Reboot function and is
sampled on the rising edge of PWROK. An integrated weak pull-down
is enabled only at boot/reset. Status of strap is readable via the
NO_REBOOT bit (D31:F0, Offset D4h, bit 1).

1 = disabled
0 = enabled (normal operation)

To disable, a jumper can be populated to pull SPKR high. Value of
pull-up must be such that the voltage divider output caused by the pull-
up, effective impedance of speaker and codec circuit, and internal pull-
down will be read as logic high (0.5 * Vcc3_3 to Vee3_3 + 0.5).
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14.8.15. ICH4-M Decoupling Recommendations
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Pin Name Configuration Value Q Notes

VCC1.5 Connect to Vec1_5 0.1 uF 2 Low frequency decoupling is dependent on
layout and power supply design. CRB uses
one 22 uF and one 100 pF.

VCC3.3 Connect to Vcc3_3 0.1 yF 6 Low frequency decoupling is dependent on
layout and power supply design. CRB uses
two 22 pF.

VCCSUS1.5 Connect to 0.1 uF 2 Low frequency decoupling is dependent on

V1_5ALWAYS layout and power supply design. CRB uses
one 10 pF.

VCCSUS3.3 Connect to 0.1 uF 2 Low frequency decoupling is dependent on

V3ALWAYS layout and power supply design. CRB uses
one 22 pF.

VCCLAN1.5 Connect to 0.1 yF 2 Low frequency decoupling is dependent on

VccSus1_5 layout and power supply design. CRB uses
one 22 uF.

VCCLAN3.3 Connect to 0.1 yF 2 Low frequency decoupling is dependent on

VccSus3_3 layout and power supply design. CRB uses
4.7 uF 1
one 22 uF.

VCC5REF Connect to Vcch 0.1 uF 1 Caps from VCC5REF to ground. Also connect

through 1KQ 1 uF 1 diode from VCC5REF to Vce3_3.

VCC5REFSUS | Connect to 0.1 yF 1 Caps from VCC5REFSUS to ground. Also

V5ALWAYS through 1uF 1 connect diode from VCC5REFSUS to
1KQ V3ALWAYS.

VCC_CPU_IO Connect to VCCP 0.1 yF 1

1 uF 1

VCCPLL Connect to Vcc1_5 0.1 uF 1

0.01 pF 1

VCCRTC Connect to VccRTC 0.1 uF 1
VCCHI Connect to Vcc1_5 0.1 uF 2 Low frequency decoupling is dependent on

layout and power supply design. CRB uses
one 22 pF.

NOTE: All decoupling guidelines are recommendations based on our reference board design. Customers will need

to take their layout and PCB board design into consideration when deciding on their overall decoupling
solution. Capacitors should be place less than 100 mils from the package.
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14.9. USB Power Checklist

14.9.1. Downstream Power Connection

Pin Name Notes v

USB_VCCIE:A] | One 220 yF and two 470 pF are recommended for every two power lines. Either a
thermister or a power distribution switch (with short circuit and thermal protection) is
required.

See Figure 148.

Figure 148. Good Downstream Power Connection

5V 5V Thermister
] Vcc
5V Sus—| Switch —YWM——— prowa= Rl
ZZOUFI o — Port
— Gnd 4
Veeo
l
L a70F & — Port
-
Gnd 4 =
Ferrite Bead
PWR Vcc
5V Sus—| Distribution | I L i700F & —
100-150uF] g — Port
Switch — Gnd 14
Ferrite Bead —
1
470pF .: = Port
100- 150uI ,:4 —
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268

FWH Checklist

Pin Name System Series Notes v
Pull-up/Pull-down Damping
FGPI[4:0] 100 Q pull-down to gnd Each signal requires a 100 Q pull-down resistor.
IC 10 kQ pull-down to gnd
RST# 100 Q
ID[3:0] Signals are recommended to be connected to
test points.
RSVDI[5:1] Signals are recommended to be connected to
test points.
NC[8:1] The signals should be left as NC (“Not

Connected”)
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14.11. LAN/HomePNA Checklist

Platform Design Checklist

14.11.1. Resistor Recommendations (for 82562ET / 82562EM)

Pin Name System Term Notes v
Pull-up/Pull-down Resistor
ISOL_EX, 10 kQ pull-up to If LAN is enabled, all three signals needs to
ISOL_TCK, VccSus3_3LAN be pulled up to VccSus3_3LAN through a
ISOL_TI common 10 KQ pull-up resistor.
See Figure 149.
RBIAS10 549 Q £ 1%pull-down to gnd
RBIAS100 619 Q + 1%pull-down to gnd
RDP, RDN 121 Q +1% Connect 121-ohm resistor between RDP and
RDN.
TDP, TDN 100 Q + 1% | Connect 100-ohm resistor between TDP and
TDN.
TESTEN 100 Q pull-down to gnd
X1, X2 Connect a 25-MHz crystal across these two
pins. 22pF on each pin to ground.
LAN_RST# On CRB, the power monitoring logic waits for
PM_PWROK to go high before deasserting
this signal to enable the LAN device. It also
keeps this signal high during S3.
See Figure 149.
Figure 149. LAN_RST# Design Recommendation
VceSus3_3LAN
10k 82562EM
ISOL_TCK
— ISOL_TI
ISOL_EX
LAN_RST# ﬁ
14.11.2. Decoupling Recommendations
Signal Name Configuration F Qty Notes v
VCC[2:1], Connect to 0.1 yF 4
VCCP[2:1], VceSus3_3LAN 4.7 uF 2
VCCA[2:1],
VCCTI[4:1]
VCCR[2:1] Connect to 0.1 uF 1 4.7 uH from power supply to VCCR pins.
VeeSus3_3LAN via 4.7 uF 1 Caps on VCCR side of the inductor.
filter
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15. Schematics

See the following pages for the reference board schematics.
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can
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A [ B C [ D E
. 2 .
Voltage Rails 1°C / SMB Addresses Default Jumper Settings
+VDC Primary DC system power supply (10 to 21V) Device Address Hex Bus Jumper _Default _Option Description Page
Clock Generator 1101 001x D2 SMB_ICH_S J7B1 1-2 1-X GMCH Strap: PSB Voltage 08
+VCC_IMVP Core/VTT voltage for processor & VTT for Montara-GML Spread Spectrum Clock 1101 010x D4 SMBTICH_S B3 1X 12 GMCH Strap: DVO Strap 08
+VCC VID 1.2V for processor PLL and VID circui[ry SO-DIMMO 1010 000x A0 SMB_ICH_S J7B4 1-X 1-2 GMCH Strap: Clock Config 08
V1.2 L2V for M GML Jhub interf SO-DIMM1 1010 001x A2 SMB_ICH_S J7B5  1X 1-2 GMCH Strap: Clock Config 08
+vl. .2V for Montara- core/hub interface Thermal Sensor Header 1001 000x 90 SMB_ICH J7B6  1-X 1-2 GMCH Strap: Clock Config 08
+V1.25S 1.25V DDR Termination Vol[age LVDS Backlight Inverter _ SMB_ICH J6E1 2-3 1-2 LVDS EV 08
. . h Dock Connector _ SMB_ICH J233 1-X 1-2 CMOS Clear 19
+V1.58 1.5V switched power rail (off in S3-S5) Smart Battery 0001 011x 16 SMB_SB J8J2 23 1-2 CRB/SV Detect 19
+V1.5ALWAYS 1.5V always on power rail Smart Battery Charger 0001 001x 12 SMB_SB JOE2 12 2-3 Moon ISA Support 23
i : Smart Selector 0001 010x 14 SMB_SB J9E4 1-2 2-3 Moon ISA Support 23
+V15 1.5V power ra!l (Oﬁ n 34'55) Bluetooth Header _ SMB_SB J9ES 2-3 1-2 Moon ISA Support 23
+V2.5 2.5V power rail for DDR LPC Pwr Mngmnt Header _ SMB_SB J9B1 1-X 1-2 SMC/KBC Programming 32
. LPC Pwr Mngmnt Header _ SMB_THRM J9AL 1-X 1-2 KBC 60/64 Decode Disable 32
+V3.3ALWAYS 3.3V always on power rail Thermal Diode 1001 110x 3 SMB_THRM BA2 12 23 SMC/KBC Disable 32
+V3.3 3.3V power rail (off in S4-S5) JBAL 12 1-X INIT Clock Disable 33
- : : _ EV Support: JOHL  1X 1-2 Port 80-81/82-83 Select 33
+V3.3S 3.3V switched power rail (off in S3-S5) DVO0-DV3 0101 0001 51 SMB_ICH 962 12 23 SIO Disable 34
+V5ALWAYS 5.0V for ICH4M's VCC5REFSUS V5-v8 0101 0010 52 SMB_ICH JIF1 1-X 12 Manual VID Strap Enable 39
; ; R PVO-PV3 0101 0011 53 SMB_ICH JIGL 12 2-3 VIDO Strap 39
+V5 5.0V power rail (off in S4-S5) DV4 0101 0100 54 SMB_ICH nG2 12 23 VIDL Strap 39
+V5S 5.0V switched power rail (off in S3-S5) Vo-V12 0101 0101 55 SMB_ICH J1G3 12 23 VID2 Strap 39
; ; ; 11-14 0101 0110 56 SMB_ICH JiG4 12 23 VID3 Strap 39
+' - _!
V125 12.0v sw@ched power ra||l (offin S3 SS) EP1-EP4 0101 0111 57 SMB_ICH JIHL 12 23 VID4 Strap 39
-V12S -12.0V switched power rail for PCI (off in S3-S5) PV4 0101 0100 58 SMB_ICH 3361 1X 1-20r2-3 DDR EV Support 43
V1-v4 0101 1001 59 SMB_ICH 13G2
PCI Devices
Device IDSEL # REQ/GNT # Interrupts PC/PCI LEDs and Switches Wake Events
Slot 1 AD16 1 1 F,G H, E A
Slot 2 AD17 2 2 G,F,E.H A LED Page Reference RI# (Ring Indicate) from serial port
Slot 3 AD18 3 3 C,D,B,A A Primary IDE 27 DS2J2 PME# (Power Management Event) from PCI/mini-PClI slots,
(E, F, G, H optional) Secondary IDE 27 DS2J1 ADD slot, LPC slot
Docking AD28 4 4 D,A B, C B SMC/KBC Num Lock 32 DS8AL dan 110 from Ki h
LAN (AD24 internal) (E internal) SMC/KBC Scroll Lock 32 DS8A2 Jordan /O from Kinnereth+
SMC/KBC Caps Lock 32 DS8B1 LID switch attached to SMC
SO State 38 DS1H1 usB
S1 State 38 DS1H3 AC97 wake on ring
S3 State 38 DS1H2 SmLink for AOL Il
gg 2}2}: gg ggg:i Hot Key from the scan matrix keyboard
VIDO 39 DS1J3
vib1 39 bs12 Net Naming Conventions
VID2 39 DS1J1
VID3 39 DS2J4
VID4 39 DS2J3 Suffix
# = Active Low signal
Switch Page Reference
Virtual Battery On/Off 32 SWB8A1 Prefix
Lid 32 SW9AL H = Host TP = Test Point (does not
Power On/Off 44 swaJjl M = DDR Memory connect anywhere
Reset 44 SW7J1 o)
Power States PCB Footprints
As seen from top
SIGNAL
STATE SLP_S1#| SLP_S3#| SLP_S4#| SLP_S5#|+V:ALWAYS | +V* +V*S Clocks SOT-23 SOT23-5
Oz [ 5[]
Full ON HIGH HIGH HIGH HIGH ON ON ON ON
3 02
S1M (Power On Suspend) Low HIGH HIGH HIGH ON ON ON Low
02 Os 41
S3 (Suspend to RAM) Low Low HIGH HIGH ON ON OFF OFF
S4 (Suspend To Disk) Low Low Low HIGH ON OFF OFF OFF Title -
Notes and Annotations
S5/ Soft OFF Low Low Low Low ON OFF OFF OFF Size | Project: Document Number Rev
A Intel 852GM CRB
2 of 59
A B C [ D E




A | B | C D E

U2E1B
H A#16 DQJ_|—<§>H7ADS# 8
A AFIS Nad ﬁig: i‘gﬁg TP_CPU_APO#
—HAPLA o0 oA ———CpuAPTH ) U2E1A
AR 2d Ala# AP P ——=ErT BT 8 H_D#{15:0]<<Z>==k 1 pu1s  Drar ASZ>H_DH4T:32] 8
g a3 BINIT# PAA ——————— o229 Dp1s# Da7# PIA e
—HARIL agd] AL2 BNRi HBNRY 8 FDF3 haad DL4# D46# PI22— e
—F oG ALLE o BPRI# H_BPRI# 8 e 222 p13# D45 PI2E =g
A ] Al0% DRI D12t Daait P18y
AT e A% 3 TP_CPU_DP3# DRI axd D1l pagt PR
AT ag s O pP3# PLB——p=cp0ppn DR —2d D104 | o  Daz¢ PR
A <INV bp2s DKZG—C—: Ko TP _CPU_DPI# 4,50,10,18,20,40,41,47,48 +VCC_IMVP Wrﬂﬁcczgc Do Q | o D4 DEHBZW
H_A#5 ﬁg: x Bgé: TP_CPU_DPO¥# NH_D#7__ o3 gg: ?D: % ggg: N5 H D#39 /]
AR ol —————— H_D#6 H_D#38
8 HAM163] <Bo=\—fram—ad a8 DEFER# H_DEFER# 8 R < | < Dse PYE—rpE
OAB kg S DRDY# H_DRDY# 8 i pr— 2229 D5t K| g o 5736
8 H_ADSTB#0 AREQA 12 ADSTBO# DBSY# H_DBSY# 8 o2k pa# S| S pass PN
N Hag 1 A25 EM2a_ H
73 358‘3‘2 R2T1 H_D#2 Bgz Bgiﬁ H_D#34
72 9 H BR3# » RPRDAB7 56 GRS o2
T2 REQ2# TESTHIS T BRAF s b 220 ToR—222] D1# D33# P22 —=pos—
K5 Reo1# TESTHIo [ WA FH BR2F4 REABIOS 56 ¢ HDR 21 pow 3oy pM23 AL D#3Z
119 REQU# TESTHI10 |62 =t a RADCe 56 8  H_DINV#0 DBI0O# DBI2# H_DINV#2 8
8 H_REQ#4:0] TP CPU A35# BRO# <Z>HBRO# 8 8 H_DSTBNHO DSTBNO# DSTBN2# H_DSTBN#2 8
— TP _CPU_AAF v, A35# 459,10,18,20,40,41,47,48 +VCC_IMVP 8  H_DSTBP#0 DSTBPO# DSTBP2# H_DSTBP#2 8
_CPU_ vid 5,9,10,18,20,40,41,47, 5 : .
TP_CPU_AS3? A4 aca HIERR PUE " RP2DIAR 56 | 8  H_D#31:16) HD#3L e aa2a H D#63 A H_D#[63:48] 8
TP_CPU_A32% _\/3 A33# IERR# H_D#30 o34 D31# D63# B apo  H D#62 /]
8 HAMR1LT) <B =k FAwET A2t H_D#29 D30# D62+ H_D#61
HA#BL  uag HD#29 24 baazs H DH#61 /]
H_A#30 A31# H _D#28 D29# D61# H_D#60
A2 A30# INIT# PYE—<TTH T 18,37 o —-22d D2s# D60# P2 —=pir—
NS T L g 455,9,10,18,20,40,41,47,48 +VCC_IMVP H_D#26 o D274 D59 Pyos  H_D#58
AT o Az o T HDFm—L24q D26t D58# D757
—Romms g as Q| Locks PA—<ZE>H LOCKH 8 | ! WDRd —o0d D25% o | D57 DY —prm—
H_A#25 ad A28 O ° ' 2 R3R1 ‘ H_D#23 _ poad D24# o | o D56 e H D#ss
H_A#24 AZSH o 4 TP_CPU_MCERR# ! NO_STUFF_51 H_D#22 D23# o | o D55# H_D#54
—H AT ooq A K £ MCERR# PM———— ! WomT iaaq p22¢ O | (O D54 PY2A—p-pra—
I o AZ3 O % e D720 eaad Eoa D21# < | < D53 Dﬂh H_D#52
H_A#2L A2i < o ABDS << H_D#19 D20# ol I H_D#51
LR - a— R RESET# H_CPURST# 5.8 o o 019 X | £ b5 PR —p-grn
LT — RS2# # H_RS#2 8 DR o2 Dis# D50# PUZ g~
LT a— s R RS1# H_RS#L 8 DR L D17# Dag# PU2d =7
529 A8 RSO0# 7 HRS#O 8 ———"——H22q p164 Dag# U6 ="
e —— e VN Rspy PABZ =T 8 H_DINV#L DBI1# DBI3# H_DINV#3 8
8 H_ADSTB#1 <Z>——R59 aADSTR1# TRDY# P——————————< X |H TRDY# 8 8  H_DSTBN#1 DSTBN1# DSTBN3# H_DSTBN#3 8
8  H_DSTBP#L DSTBP1# DSTBP3# H_DSTBP#3 8
M B “MobiiSk
HIT# HHIT# 8 ontwood-Processor-MobilSkt
HITM# H_HITM# 8

Montwood-Processor-MobilSkt

Note: Host Clock

terminations are at | 6 CLK_CPU_BCLK [ > >————

the source (CK408) '|| R2F1. A A49.9 1% | 4,59,10,18,20,40,41,47,48 +VCC_IMVP
6 CLK_CPU_BCLK# [ > >— R2T4
J[R2EA AN 104 300
6 CLK_ITP_CPU - U2EIC -
) BCLKO = FSBSELO H_BSELO 6
R 49.9 1% AE23 | piiy O FSBSEL1 D5 H_BSELL 6
L ACo6 | bae
6 CLK_ITP_CPU# HE-SHK0 IO GH# PM_CPUPERF# 19,37 45,9,10,18,20,40,41,47,48 +VCC_IMVP
o — DPSLP# b g H_DPSLP# 7,18,37
| R3F 49.9 1% A20M# S SLP# H_CPUSLP# 18,37 Trace Iength: Less
18 H-FeRm i 5 compo 24— H.COMFO _ RSRg SL1 1% han 1.9 inch R2R1
A N P1 H_COMP1 R2R4 511 1% | 49.9_1%
| 5 a COMP1
18,37 H_INTR LINTO 2| =
18,37 H_NMI LINTL 6| o TP GTLREF =
18,37 H_SMI# SMI# @ | O  GILREF3 —ﬁﬁ?# I ’ ’ [ > >H_GTLREF 47
18,37 H_STPCLK# STPCLK# i gtggﬁ £50 TP GTLREFT
5 H_THERMDAE E l:g: THERMDA E % GTLREFo [-E6—TP-GTLREF0 GTLREFO 2R2 2R3 ?5531%
5 H_THERMDC THERMDC -
a PM_THRMTRIPZ 20PF
———————————£29 THERMTRIP# T _ Eo 1UF
39 H_PROCHOT#<Z>——————C3d prOCHOT# = BPMS# <T>H_BPM5_PREQ# 5 =
0,18,20,40,41,47,48 +VCC_IMVP P4D1C g H_TESTHI5 BPM4# < >H_BPM4_PRDY# 5 - —
T- TESTHI5 BPM3# <K >H_BPM3_ITP# 5 Place 1 GTLREF cap near
TESTHI4 BPM2+# <SS >H_BPM2_ITP# 5 . P
2 - S >H_BPM2_| each pin under processor. 4,5,9,10,18,20,40,41,47,48 +VCC_IMVP
> A TESTHI Ao | TESTHI3 BPM1# < >H_BPML_[TP# 5
S H TESTHIL s | TESTHI2 o BPMO# <& >H_BPMO_ITP# 5 4,5,9,10,18,20,40,41,47,48 +VCC_IMVP
1_H_TESTHIO ADo4 | JESTHIL = H_ITPCLKOUTO 56. g8 RP3DIA By R6H1
TESTHIO S ITPCLKOUTO 4420 ——rmemagm VR
a H_ITPCLKOUTL RP4D1D 1 56
AB22 4 5
TP CPU NCO < ITPCLKOUTL 2822
+VCC_VID TP_CPU_NCIL NCO = DBRESET Po7 { > >ITP_DBRESET# 544,47 PM_THRMTRIP#
- ——————AL a1 TCK >§_|H_TCK 5 19 PM_THRMTRIP# —
39 H_VIDPWRGI NC2 DI gé H_TDI 5
39 H_VID5 TP CPU NCZ NC3 TDO - { > >HTDO 5
T L s £L < é H_TMS 5
TP_CPU_NC6 NCS TRST# H_TRST# 5 Title . .
TP_CPU_NC7 NC6 AE26TP_CPU_SKTOCC# 2 RI1F7 Mobile Intel Pentium 4 Processor-M 1 of 2
T 0021'3,‘_3 M:(n:ZNood_Pmcessm_ ODISKE Sroce 680 Size |Project: Document Number Rev
= Intel 852GM CRB A#
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VSS

B26

VSs8l

VSS82

VSS83

VSS84

VSS85

VSS86
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VSs8s

VSS89

VSS90

VSS91

VSS92

VSS93

VSS94

VSS95

VSS96

VSS97

VSS98

VSS99
VSS100
VSS101
VSS102
VSS103
VSS104
VSS105
VSS106
VSS107
VSS108
VSS109
VSS110
VSS111
VSS112
VSS113
VSS114
VSS115
VSS116
VSS117
VSS118
VSS119
VSS120
VSSi121
VSS122
VSS123
VSS124
VSS125
VSS126
VSS127
VSS128
VSS129
VSS130
VSS131
VSS132
VSS133
VSS134
VSS135
VSS136
VSS137
VSS138
VSS139
VSS140
VSS141
VSS142
VSS143
VSS144
VSS145
VSS146
VSS147
VSS148
VSS149
VSS150
VSS151
VSS152
VSS153
VSS154
VSS155
VSS156
VSS157
VSS158
VSS159
VSS160

D24

W21

W24

W3

W6

Y2

Y22

Y25

K3

3,5,9,10,18,20,40,41,47,48 +VCC_IMVP

U2ELD RZTIZ A0
A0 veet veesg (£
A121 vceo vcess (EL
vces VCC54
Al6 AF15
veea VCC55
Al8 AF17
vces VCC56
A20 1 ycce vcesy HAELS
A8 AE2 VCC IMVP_CPU D
veer vCCs8
AA1Q AF21
vces VCC59
AA12 AFS
vceo VCC60
AAl14 AF7
VCC10 vCee1
AA16 AF9
AME vect vcce? (AR
ALE veC2 veess Bl
vceis VCCo4
AB11 B15
ABLL vccia veess B18
ABL3 1 vccis veees B
AB15 vecie vccer (Bl
ABLI veey veees B
8191 vccis veesy B2
AB7 vcei veero (610
4891 vccao veer (512
vceal vCCT2
AC12 C16
vcea? vcer3
ac1a | yccos  OC gy, 18
AC16 LlJ C20
AC16 yccoa veers 62
vCe2s VCC76
ACB | o6 vcerr R
AD11 D13
DL vccor O vecrs (RA2
vcC28 [ VCCT9
AD15 D17
ADIS vec veeso R
AD17 yecao vees: R
D18 vecat veeess (22
807 veca? veees 2%
~AD9 vceas veesa (E10
AE101 vccaa vcess
AE121 veess H_VID[4:0] 5890 HECVID
AEL4 veeas ViD4
AE181 veear VD3 L3D2
AE18 1 vceas viD2 5
vCC39 ViDL
AE6 ;I-
AE81 vccao VIDO c3D 4.70H
vceal 33uF — '
AELL L \ccaz
AF13 1 yccas voca [-AD20 HYCCA 6
E14 {\CCa4  VCCSENSE VCCSENSE 151 o1 | s T Lot
Ul
E16yCcas  VCCIOPLL [AEZ—pvEePtl ! 2
vCcas VSSA TESsENSE |
201 vcca7  VSSSENSE f0lo2e2 | 4.7UH
E1 | VCC4s veevio NO_SH M +VCC_VID
vCCa9 T
E13
E15 Vveeso AB23
VCC51  PWRGOOD
Montwood-Processor-Mobil Skt 3,5,9,10,18,20,40,41,47,48 +VCC_IMVP
R3R2
300
<X JH_PWRGD 18,37
Title
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A B | C D E
CPU Thermal Sensor
6,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48  +3.3S
'|' 6,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48 +V3.3S
Address Select Straps L
c2B2 R2BY> R2B3
Current Address: 0.1UF 1K > 1K
RP2B1D RP2B RP2B
1001 110x = 10K 10K 10K
U2A1
2 vee STBY# STBYE
3 H_THERMDA [> > i DXP - ©
‘ SMB_THRM_DATA 32,37
Cont IADDO 2 DXN  SMBDATA 2 % _THRM _ :
ADDO  SMBCLK SMB_THRM_CLK 32,37
ADDI - =
TZZOOPF 6 |'app1  ALERTH L THRM_ALERT#
3 H_THERMDC [>_>
NC1 FE—x
NC2 22— P 1
NC3 F2—x ! |
GND1 NC4 R : «,Z%PZ : { > > PM_THRM# 19,21,32,37
GND2 NCs B ! _STUFF_O|
ADMI023 T T T T T
Layout Note: Note: No Stuff for
Route H_THERMDA and Normal Operation
H_THERMDC on same
layer.
10 mil trace on 10 mil
spacing.
Note:
If using Thermal Diode
Conn, NO STUFF
C2A1 and U2AL.
Place TDO Place TMS

pullup resistor

pullup resistor

H_BPM[5:0]* signals

within 2" of within 1" of should be matched
. mP. to within 0.25" of
3,4,9,10,18,20,40,41,47,48  +VCC_IMVP each other and not
Place TDI pullup longer than 6.0".
) I;SI?[OI’ within Place 0.1uF cap within
Place RESET# serial 4 ofITP. 0.1 of VTT pins on ITP.
resistor within 0.1 R1F4 R1U2 R1U3 R2T3 3,4,9,10,18,20,40,41,47,48  +VCC_IMVP
and RESET pullup
resistor within 0.3". 51 75 39.2_1% 150 3,4,9,10,18,20,40,41,47,48 +VCC_IMVP
J1F2 15,19..23,27..29,32,36..39,44,48  +V3.3ALWAYS
Runseparate H_TCK 3 H_ToI S X o1 vTTO 2L CiF1 Place BPM pul
ace ullups
trace to processor for 3 H_TMS s VTTL :zzgj = . R2D3 ¢ R2D2 0 R2D4 @ R2D6 @ R2D5 0 R2DL oo rocespsor ¥
FBOand TCKpinson  §  HICK &3 7] 1K VTAP T ouwr P :
P, 3 HTRSTH L} ad 122 = 150 51 51 51 51 51 51
. TRST#
38 H_CPURST# [>> R1FS 150 RESETPLEX¥ 124 pesets  DBRe P25 "> ">ITP_DBRESET# 344,47
The ITP should be at DBA#
the end of the 3 H_TCK o> 111 Fgo DBA# ma}t/ tzje left
unconnected.
H_CPURST# 6 CLKITPH 8 baclkn  BPMo# P23 H_BPMO_ITP# 3
transmissionlinebut ¢ LK TP 9 LBCLKp  BPML# g H_BPM1_TP# 3
less than 6.0" from R A p 10 BPM2#t 072 H_BPM2_ITP# 3
the processor. : R1F8 : R1U1 14 gmg? ngﬁ 15 :’BBFF:ME’LT;,SWS 3
9 | BPM4_]
| No_Stuff_330 ‘ 27.4_1% %g GND2 BPMs# P13 < JH_BPM5_PREQ# 3
! | GND3
N — E 20 GNDa Ne1 FA—x
GND5 NC2 FB—x
Place TCK ITP700-FLEXCON i
. itle
pulldown resistor CPU Thermal Sensor & ITP
within 1" of ITP. Size | Project: Document Number Rev
A Intel 852GM CRB A#
Sheet 5 of 59
A B [¢] [ D [ E




A B c D E
5,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48  +V3.3S
+V3.35_CLKRC
FB2F1 R2F7
+V3.33 CLKVDD 1z 24
_L ca2U0§  coup C2Us CZFI cau c3u£ czul czul c3u£ 3000hm@100MHz 0.01_1%
Place Oohm near ~T1~ C2F4
crystal. 22UF 1UF| 0.4UF | 01UF | 0.AUF| 01UF| 0.4UF | 01UF| 0.4UF | 0.1UF
[ i b
|
R3F18 ! FB2F3
L |
Place crystal within 500 | 0 NO_STUFF_0 : +V3S CLKYDDA 1z 2
i 14.318MHZ
mils of CK_408 e A _lcau 1 _cors C2G1 C2F7 3000hm@L00MHz
1 ||:|| 2 U3F1 0.1UF 22UF 0.1UF 0.1UF
1 |1 #1335 CLKRC 1 vbpo vDDA (28
I S —— 3000hm@100MHzZ 4] vED? vssa 22 =
L[ c3ra C3F2 ! 1z 2 19 1 Uops
) D | 45 cPU2 R2K3. A33
C2UI=—C2F Lv3.3s CLKVDD5 37 xgg‘s‘ CPUT2 AN > >>CLK_CPU_BCLK 3
0.UF | 220F 461 \/pp6 cpuca |44—CPUZ BRI > >cik_cpu_BCLks 3
— 50 \vpp7 Egcu(_MCH_BCLK 8
- XTAL_IN 5 cPUL RIEIA .33 e 5% CLKCMCH_BCLK# §
XTAL_IN CPUTL |
RIAASB { [>>ClkTP 5 |
XTAL_OUT 3 XTAL_OUT cpucy |48—CPUL RRAAE L | 77 oo 1 -
i il 7 - L R3IF —[ > >cik_TP_cPu 3
| R3F11 | ¢ R3F8 T NOSTUFF 33 | -
I NO_STUFF_330 | 1K R2U2 1K CK408_SEL2 40 | o5 cPUTO |52 CPUO | R3FY, S >CLK_ITP_CPU# 3
:
! ‘ = CcPUO# l R3ELR_A33 | NOSTURR.33 .
I = pp POV O 00000 @& RXIg N33 4 ——-—-—---- -
CK408_SEL1 53 cpuco . RAA t R3F6 350 1% L2 >CLKITPH 5 I“,
66IN/3V66_5 —M—Z'R/\/\—IGGOU BRI CLK_DVO_SLOT 15!
CLK_HUBLAI B T = e e e |
R3F10 CK408_SELO 54 23 66BUF2 2 3 - C2G3 1 2 NO STUFF_10pF |
I L - SELO 66B2/3V66_4 — e A oo 7 ; ; [
! R UEF 0 : 19,37,3844 PM_SLP_S1# [ > >——250 pwRDWN#  66B1/3V66_3 22 IARGEE { —C2621 {1 2 NO STURF 100F -,
‘ = - ! 66BUED l—EDCLKJCHee 18 I |
| | +V3.35_CLKRC 1937 PM_STPPCI [ 34 poi sToP#  e6B0/aVes 2 |21 BN = _cres I 2 NO STUFE100F ),
L ——T l—EDCLK_ICHPCI 18 I |
= ' 19,37,39.40 PM_STPCPU# [> >—539 cpu_sTop P2 |L—FCIF2 2 388 C3G3 1 || 2 NO STURF 100F ),
= A e T e o | | |
3 HBSELO [ >rRAAANOSTUFF O 39 VR_PWRGD_CK408# [ > >——280 vTT pwRGD# PCIF1 FE—x 3 \ |
| | | |
R2UL TOK MULTO 5 PCIFO a_~ ROFEIE . C362 1 || 2 NO STUFF 10pF M
| | F BB~ B SIEE 1o A H MULTO PCIFO — |l
3 HesELL [ R3UJ\ A NO STUFE O R3UZ_ MQ-STUFF 10K = PCiE 233W2$ T_EggLKngzogTsoz 333 : I L
B e B s e o SDATA PCI6 LK_PCI_SLOT: I
e e et 8,11,12,16,1839 SMB_DATA S E%i : 17__PCI5 ESWQ@ L €267 1 {1 2 NO STURF 100F ),
| > |
- ! ! %: 8,11,12,16,18,39 SMB_CLK_S SCLOCK PCI5 el ’ { > >CLK_PCI_SLOT2 22 ' 26101 5 NO STUFE 10pF | I
SEL1 | SELO | FUNCTI ON (- o <321 3v66 0 pci4 [H6—PCH A $— L5 >CLKPCLSLOTL 22 | y66 1 || » NO STUFE 10pF | :
g E = il ‘ '
| L q o =  SSCCLKIN _ RaG1, .33 CLK 66SSC g5 13 PCI3 N 14 ‘ |
0 0 66Mhz Host CLK ! % o o 'qjl\ Keep stub short --> CK_IREF sveenven e PCI2 33W L L2 >cucpocee 2 L2651 2NO STUFF 100F ‘ II'
o] 12 2 1B
| = I I | | |
0 1 T00Mhz Host GLK ! g‘ o s fé\ IREF PCI2 o 33ﬁ1€ > >cik FwHPCl 31 ' 264 1 || 2 NO STUFE 10pF I
[ = el 11 3 [ |
1 [0 200Mhz Host CLK . 2 2l | ) | LI - peiL 33«5{3519 t— > >cLksiopal 34 L €2691 || 2 NO STUFF 100F .
! ﬁ@ -4 I s I 4 S >CLK_SMCPCI 32 ! I
111 133Mhz Host CLK | No Stff \ 15 SR2G2 41 vsso 4 Pcio 33 N T CLK_SMCPCI 3 L C364 1 || » NO STUFF 100F , |,
| | | 1 1 |
T | Measurement Point }gu | 5] Vst PCIO ~RSE s—{ > >cwk Lpepal 37 ' 366 1 || » NO STUFF 10pF | I
777777777777 UsB |
| REF CK408 CLOCK I - 20 vss2 4gmuss 32 RIRAAE +—{ > >cikicHas 19 | cor1 2 NO STUFF 10pF | ||
U3 SW NG CONFI G L vss3 25 DOT RIREA A3 1 . i
L 56 _REFO_ R3R2Q_A33 ‘ !
REF RAN —{> >cik Lpcis 37 | cars 1 || 2 nosTUEF e |
CK-408 R3K1Z A33 CLK SI014 34 | | |
5:8,9,11,1%,16,18,20,21,23,26,31,33..36,38..40,42,44,48  +V3.3S - L C3FL 1 || 2 NO STUFF 10pE |,
R3KIQ 33 i —
c2612] C2613] U262 CLKICH14 19 L C3F3 1 || > NO STUFF 10pE 1 ),
Keep stub short --> I I o o | |
TEL 0UEL SSCCLKIN 111k po# FE——< X |PM SLP_S1# 19,37,38,44
- - Q LK I doca NO STIIEE ( .l
L2 vpp soLk [-1S36SC R2GH A NO_STUFF 0, R2G3 LCLKCTLA 7.16
‘ ‘ SMB_CLK_S 8,11,12,16,18,39
6 SQC_SDATA | R2G NO STUFF 0 _CLK_>_8,11,12,16,19,
|_—°‘— GND SDATA ~R2GO A NO STUFF 0 RS A LCLKCTLB 7,816
L : SMB_DATA_S 8,11,12,16,18,39
7 DREFSSCLK << }—4 |4§_gé3ﬂ< (P76, 18562993 46.1,33..36,38..40,42,44,48  +V3.3S
R2G8. 33 DREFSSCLK_D
A 1CS91718 REF_OUT _
R2G12 R2G{3Y 10K Title CK-408
10K _ _
Size | Project: Document Number Rev
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A B [} D E
USELE USE1B
13 M_DATA[63:0] <2 M DATAO M_DQs[8:0] 13 15 DVOBD[11:0] <R pvoBDo
M_DATAL SDQO SDQS0 BVOEDT 22| DVOBDO BLUE [+2 DAC_BLUE 17
WV DATAZ —aca] SDQ1 SDQS1 NBvosns—=2-{ bvosD1 BLUE# P22
ATAS st ] SDQ2 SDQS?2 DVOBDT Lo DVOBD2 GREEN [-C8 > >DAC_GREEN 17
ATAL ap3 | SPQ3 SDQS3 VOBD4 pg | DVOBD3 GREEN# P2
SDQ4 SDQS4 DVOBD4 RED [ > >DAC_RED 17
ATAS AE2 VOBD5 A8
ATA6  pca | SPQ5 SDQS5 DVOBDS Lo DVOBDS RED#
ATAT Atz | SPQ6 SDQS6 DVOBD7 DVOBD6 1) HSYNC DAC_HSYNC 17
DVOBD7__p2 |
ATAB apg | SPQ7 SbQs7 DVOBDS yp | DVOBD? b4 VSYNC DAC_VSYNC 17
ATAO  pGs | SDQ8 SbQss VOBDS DVOBDS 3
ATAIO _agy | 5PQ° AC1s  M_AAD M_AAD  12.14 g4 49 +V1.5S_GMCH_DVO DVOBDIo - bvoBDY REFSET FE8————< X |DAC_REFSET 10
ATA S\2e] sbQ1o SMA_A0 =2 AR M_AA[2:1] 11,14 DVOBDIT -] DVOBD10
ATA f\ce] SDQ1L SMA_AL [0 22— AAz DVOBD11 DDCACLK § DAC_DDCACLK 17,24
ATA Sha| SDQ12 SMA_A2 [ AR R6E3 b3 DDCADATA DAC_DDCADATA 17,24
ATA o] SDQ13 SMA_A3 FA g, <EZ>M_AA3  12.14 100K 15 DVOBCLK DVOBCLK
ATALS Ang | SPQ14 SMA_A4 =~ AAS 15 DVOBCLK# —e9 DVOBCLK# -
ATAT6E apg | SDQ15 SMA A5 =t AAG 15 DVOBHSYNC 1] DVOBHSYNC IYAMO =212 LVDS_YAMO 16
ATAL7 __agg | SPQ16 SMA_A6 = 57 ART M_AA[5:4] 11,14 15 DVOBVSYNC DVOBVSYNC IYAM1 —E12 LVDS_YAM1 16
ATAIS  Apg | SPQ17 SMA_A7 = o6 AAS 15 DVOBBLANKi# o0 DVOBBLANK# IYAM2 [~ 3 LVDS_YAM2 16
ATAID acig ] SDQ18 SMA_A8 =2 AR 15 DVOBFLDSTL <Z> DVOBFLDSTL IvAm3 FE12 LVDS_YAM3 16
ATAZ0  app | SDQL9 SMA_A9 7\ C1gM_AAID o IYAPO =25 LVDS_YAPO 16
ATAZL apg | SDQ20 SMA_A10 =2 AATL 15 DVOBCINTRB <Z> 52 pVOBCINTRB ivap1 -E14 LVDS_YAP1 16
ATAZZ _ ap1q | SPQ2L SMA_A11 AALD 15 DVOBCCLKIN DVOBCCLKINT] IYAP2 [—oo LVDS_YAP2 16
ATA23 _ap11 | oPQ22 SMA_AL2 FABR——mmms R6E5 15 DVOCDI[11:0] DVOCDO k& IYAP3 —Fo LVDS_YAP3 16
SDQ23 KZ>M_AA[12:6] 12.14 DVOCDO IYBMO LVDS_YBMO 16
ATA24  pAH1Q M_ABL 100K VOCDI ) E12
ATAZS SDQ24 SMA_B1 M ABZ VOCD2 i3 | DVOCDL IYBM1 [~ =% LVDS_YBM1 16
A ArAmLAmg SbQ25 SMA_B2 M AB4 R6E6 VOCD3 5 | DVOCD2 IYBM2 [~ LVDS_YBM2 16
ATA2T __ap1a | SPQ26 > SMA_B4 M ABS M_AB[2:1] 12,14 100K VOCD4 16 | PVOCD3 IYBM3 [—27> LVDS_YBM3 16
ATAZ8 a1y | SPQ27 x SMA_B5 VOCD5 5 | PVOCD4 o 1IYBPO F’1 : LVDS_YBPO 16
ATAZ9 anly | SPQ28 o) M_AB[5:4] 12,14 — VOCD6 3y, | DVOCD5 S IYBPL —= LVDS_YBP1 16
ATA30 _ap13 | oPQ29 SCKEO M_CKEO  11,12,14 - VOCDT 1y ] DVOCDs A IYBP2 [~ LVDS_YBP2 16
ATA At13 | SPQ30 = SCKEL M_CKELl 11,1214 — DVOCDS 3 | DVOCD? IYBP3 =3~ LVDS_YBP3 16
ATA an1g | SPQ31L L SCKE2 M_CKE2 12,14 - DVOCDY 1y | DVOCD8 8 ICLKAM {22 LVDS_CLKAM 16
ATA AG17 | SPQ32 S SCKE3 M_CKE3 12,14 BVOCDhI0, | PVOCD9 S ICLKAP§—F o LVDS_CLKAP 16
ATA. AE1g | SDQ33 SCS0# M_CSo#  11,12,14 DVOCDIig, | DVOCD10 O ICLKBM {7 LVDS_CLKBM 16
ATA35 SDQ34 = SCS1# M_Csl# 11,1214 DVOCD11 ICLKBP LVDS_CLKBP 16
AE20
ATAZ6 apss | SDQ35 O scs2# M_CS2# 12,14 .
ATA3T SDQ36 [ SCS3# M_CS3# 12,14 15 DVOCCLK DVOCCLK DDCPCLK ¢ LVDS_DDCPCLK 16
A ATAEJ'L atg | SPQ37 0 15 DVOCCLK# DVOCCLK# DDCPDATA LVDS_DDCPDATA 16
ATA30 __aG1lg | SPQ38 SBAO M_BS0#  12.14 15 DVOCHSYNC L= | DVOCHSYNC
ATAZ0 AI:?O SDQ39 > SBAL M_BS1# 12.14 15 DVOCVSYNC DVOCVSYNC PANELBKLTCTL LVDS_BKLTCTL 16
ATAAL _ aGoq | SPQ40 ] 15 DVOCBLANK# =] DVOCBLANK# PANELBKLTEN LVDS_BKLTEN 16
ATAAZ SDQ4L SRASH M_RASH#  12.14 15 DVOCFLDSTL <> DVOCFLDSTL PANELVDDEN LVDS_VDDEN 16
DATAZT 4522 SDQ42 x SCASH M_CAS# 12.14 el @ P Ve REFH
SDQ43 [m) SWE# M_WE#  12.14 15 MI2CCLK MI2CCLK LVREFH |2 mmvmm e
ATAZE __AFoQ a 100K F12 TP_LVDS _REFL
2 MTAH-E—S 3383‘5‘ SCMDCLKO M_CLK_DDRO 11 ig mg\ﬁ'ﬁA Movienk LVREFL
ATAG _CLK_| MDVICLK LVDS LVBG P Vet :
ATAGT —anzi-| SDQ46 SCMDCLKO# M_CLK_DDRO# 11 15 MDVIDATA MG VDVIDATA LvBG |-B12 ! Holasc4 No Stuff
ATAZE “azon| SDQ47 SCMDCLK1 M_CLK_DDR1 11 45 MDDCCLK £ mpoccik LBG FAL— < |IvDS_LIBG 8 ~ ~ ~ ~
ATAGO atipa | SDQ48 SCMDCLK1# M_CLK_DDR1# 11 =15 _MDDCDATA MDDCDATA
ATASD —apos | SDQ49 SCMDCLK2 M_CLK_DDR2 11 15 ADDID[7:0] "ADDIDO
ATAST _ apos | SPQS0 SCMDCLK2# M_CLK_DDR2# 11 A ADDIDO 1% DREFCLK ¢ DREFCLK 6
ATA5Z _ agos | SPQ5L SCMDCLK3 M_CLK_DDR3 12 A ADDID1 X  DREFSSCLKS DREFSSCLK 6
ATAS3 a3 | SPQ52 SCMDCLK3# M_CLK_DDR3# 12 ADDID2 — LCLKCTLA$ LCLKCTLA 6,16
ATASG _app5 | SPQ53 SCMDCLK4 M_CLK DDR4 12 ADDID3 o LCLKCTLB§ LCLKCTLB 6,8,16
ATASS acon | SDQ54 SCMDCLK4# M_CLK_DDR4# 12 ADDID4
ATAS6 arpon | SDQ55 SCMDCLKS M_CLK_DDR5 12 ADDID5
ATAST acoq | SDQ56 SCMDCLKS# M_CLK_DDRS# 12 ADDIDT oo ADDIDG DPWR# DAA22.
ATAS8 __AG SDQS57 M_DMO M_DM[8:0] 13 5| ADDID? DPSLP# H_DPSLP# 3,18,37
ATASO AF%E_ SDQ58 spmo [-AES 8,15 ADDDETECT % ADDDETECT RSTIN# PCI_RST# 8,10,15,18,33
D5
ATAG0 acae | SDQ59 SDM1 [~ =2 15 DPMS_CLK DPMS Q
ATABL _apoe | SPQ60 SDM2 [~ o1 2} PWROK [F———<XJIMVP_PWRGD 39,40
ATAG? SDQ61 SDM3 15,47 DVO_VREF [ > > GVREF s
DATASS —anar] SDQ62 sowa [-A33 M5 Place COE1 near| C6EL EXTTSO MCH_EXTTS0 8
13 M_CB[7:0] <& CB0 ozl spQs3 SDMS5 o VG 19,48 AGP_BUSY# [ > >——FIq AGPBUSY# MCHDETECTVSS MCH_DETECT# 48
B 2141 spQes SDM6 M7
AE14 1 5pqes Spwm7 [HAH28 — 01UF | 10 MCH_GRCOMP D1 | srcomp
Cl AE17 AH15 M_DM Y3 TP_MCH_NCO
& SDQ66 SDM8 . —— 6 CLK_MCH66 66IN Neo FBL SR
AG16 Layout note: Route to =
SDQ67 ) NC1 TP_MCH_NC1 48
g 4 AH14 SDQ68 TP M ROVO# vias near ball RSVDO AAS | buspo NGo A2 TP_MCH_NC2
AE15
~CB6 SDQ69 SRCVENOUT# RIS —m—pprerer RovDL £2 14 rysp1 NC3 a2~ —<@E> TP_MCH_NCS 48
—os—AEL6 spgro SRCVENIN# PACIE 22 | E39 rvso2 NCA4
M BT RsVDIRI—— B2d Q Al2g TP_MCH_NC5
SDQ71 RVSD3 p=4 NC5 =50 CH_NC6
SMRCOMP [FABL———— < T IMCH_SMRCOMP 10 RsVDARI— Bad pysps NG e
RSVD5 €2 RvsDs nc7 (822 SHNGE
43 SM_VREF_MCH [> > Al24 | s\yREF SMVSWINGL [-A12 MCH_SMVSWINGL 10 RSVD6 C3 | RvsDe NC8 =N
Al19 Cca A129 TP_MCH_N
SMVSWINGH MCH_SMVSWINGH 10 Sgg; RVSD7 NC9 TP MCH NC10
D29 Rrysps NC10
C5F13 _| montara-gm C5F6 | C5F5 RSVD9 Wmo RVSD9 NG11 TP_MCH_NC11
= D7 ryspio
0.1UF 0.1UF 0.1UF RSVDIR——14d pyspag
montara-gm
Title
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A B | C D | E
_— 3 HDHE30] <= GMCH Strapping Options
3 H_A#31:3] <Z == 4 an3 Function Board Default Optional Override
e ——P23Q Hass HDO#
External Thermal Sensor Header H 2:451 125 aas HD1# J7B1 | PSB Voltage Select JMP for 1.2V 1.05V
56,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48  +V3.3S \Ws—mac HAS# Hp2# J783 | DVO Strap NoJMPfor DVO | Reserved
224 HA6# HD3#
239 HA7i HD4#
] —FATaad it noar J7B4 | GSTO No JMP
e ——R24Q ags HD6#
H_A#10
RSD1 — A 28d patox HD7# J7B5 | GST1 No JMP
Jact AT HA11# HD8#
10K T ATTS S2Lq HA12¢ HD9# J7B6 | GST2 No JMP
_% —IﬂCHiA#M mﬁz :gﬁ’z 9,48 +V1.5S_GMCH_DVO
61112161839 SMB_DATA S —2 é:ﬁ;\zig 53 HaLt oy 5,6,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42, 44,48 +V3.3S
6,11,12,16,18,39 SMB_CLK_S 4 ATk HAL6# HD13#
7 MCH_EXTTSO 5 AT 22 HALT# HD14#
Bt = = i
; H_AF:
6Pin_HDR s —W250 pagos HD17#
Y250 Ao HD18#
H_AE22 5
—FAZT paard [0l Holes 15..18,20,23..25,27,34,35,38..40,42,44,47  +V5S
Ao L24g a3 HD20#
dCH_A#ZS HA24# HD21# C6B6
Note: Host Clock —H ARG vord :2;2: Egiéﬁ
o H_A#27 _ aaog u7B2 0.1UF Z ol
terminations are at H_A#28 HA27# HD24# 2a — 2 |0 |50
the source (CK408) H_A#29 9 HA28# HD25# 67,16 LCLKCTLB 1AL vee B 781 ol o]
—rs—LB22d 1294 HD26# 7,15 ADDDETECT 4182 ) STRAP J CTLE 1 <i<|<i<
e —— Y260 pasoy HD27# RSVD7 1A3 1B1 b g2—xr|oie
CLK_MCH _BCLK# H_A#3L [ RSVD6 8 o
CLK MGH BGLK TS AB28Q pagi# 0 HD28# 11 1A 182 TRAP J PAR  J7B3 00 |w|n
3 HREQ#40] <Z>= REQ#0 HD29# RSVD5 1A5 183 ¢ == | 5
—REGHT —aaeq| HREQU# @] HD30# 184 2 ONe]
R3F4 § R3F3 TEZECHJ:{E 7 HREQ1# I HD31# HJ—FM_ 2A1 1B5 1784
H_REQ#3 HREQ2# HD32# 2A2 STRAP J STO 1 2
49.9_1%49.9_1% —Q_RECH REQ#4 HREQ3# HD33# 181 on3 281 M 5 g
9 -9 =" 1234 HREQa# HD34# 211 5p4 282 HE—x 1785
3 H_ADSTB#0 HADSTBO# HD35# %—221 2a5 283 12— STRAP_ J STL )
- L 3 H_ADSTB#L HADSTB1# HD36# 284 20— == b g
= = HD37# 285 22— 786
6 CLK_MCH_BCLK# > HCLKN HD38# 7,1015,1833 PCI_RST#[ > >—210 10e# STRAP J ST2
6 CLK_MCH_BCLK > HCLKP HD39# 139 20E# GND ==2=1p 2
10 MCH_HYRCOMP HYRCOMP HDA40# SNTACETD338T —
10,47 MCH_HYSWING [ > > HYSWING HD41# 1K Reclo  TAcBTD33Ee
10 MCH_HXRCOMP HXRCOMP HD42# STRAP OE2# —
10,47 MCH_HXSWING [ > > ‘ HXSWING HD43# = -
HDA44#
3 H_DSTBN#0 HDSTBNO# HD45# -
Lavout Note: _IC4E2 [COR2 3 psTeN#1 HDSTBN1# HD46#
ayout Note: 1UF biue 3 H_DSTBN#2 HDSTBN2# HDA47#
Route : 497 3 W psteNn#3 HDSTBN3# HD48#
MCH HXSWIN —— = 3 H_DSTBP#0 HDSTBPO# HD49#
ICH_HXSWING, = = 3 H_DSTBP#1 HDSTBP1# HD50#
MCH_HYSWING 3 H_DSTBP#2 HDSTBP2# HD51#
10 mil trace, 20 mil 3 H_DSTBP#3 HDSTBP3# HD52#
3 H_DINV#0 DINVO# HD53# J6EL Default pi
space 3 H_DINV#L DINV1# HD54# 23 Fof EE‘\L,JV;I('::ES
3 H_DINV#2 S DINV2# HDS55# £ POr
3 HDINV#Z <> DINV3# HDS56# jumper pins 1-2
HD57# J6EL
35 H_cPURsT# < F—F15q cpursT# HD58#
HD59# 48 EPOT_VWO
10,47 MCH_HDVREF [ > > 1 "];} HDVREFO HD60# LVDS_LIBG 7
. HDVREF1 HD61#
1T HDVREF2 HD62#
25+ HCCVREF HD63#
HAVREF
HUB_PDO ADS#
coTL 512 - HI_O HTRDY#
0.1UF 1UF HI_L DRDY#
HI_2 DEFER# —
= = HI_3 HITM# 3 -
= - HI_4 HIT# 3
HIS HLOCK# 3
10 MCH_HCCVREF ’ H6 = BREQO# 3
10 MCH_HAVREF ’ M7 m BNR# 3
H8 S BPRI# 3
f 10,18 HUB_PD[10:0] M9 T DBSY# 3
= HI_10 RSO# 3
10,18 HUB_PSTRB PSTRBS RS1# 3
CA4ES_| C4E csT8 10,18 HUB_PSTRB# H PSTRBF RS2t 3
10 HUB_HLZCOMP HLZCOMP
0AUF | 1UF 0.1UF 10 MCH_PSWING U2 1 bswinG
e L 10,47 MCH_HLVREF WL H VREF
) ) ) coT1 coT2 montara-gm Title
1 1 g 852GM (2 of 3)
0.1UF 0.1UF Size | Project: Document Number Rev
= = A Intel 852GM CRB Af
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A [ B c [ D E

USE1C 42,47 +V1.2S_GMC 48 +V1.2S_GMCH_CORE
Gl vsso vsssa L6 F 3.5,10,18,20,40,41,47,48 +VCC_IMVP
5] vsst VSSES ITAF1s ‘ 574 511z o517 5710 YC6EZ  YcoD , _
] vss2 VSS86 = ‘ C6D3 USE1D Resistor provided for
VSS3 VSSs87 NO_STUFF_0.01 1% J15 G15 power measurement m
D17 SN2 L U 2 VTTLFO R
‘:ﬁ} sS4 VSS88 iy ' :EJUF :E.lUF :EJUF IOUF :_E.lUF :_@WF :;EOUF P13 xggg VTTLFL FH1E (plane underneath
= vsss VSS89 iy = = = = = = = 113 | iés vTTLR2 [FHIE resistor will have to NO_STUFF_0.01_1%
AGa | Vost v R17 N4 {ycc3 VTTLF3 L2 be cut T
Veor Vases iz R4 yccq VTTLF4 [FH20 4 o
Ao vsss VSS92 TRty 48 +VL1.2S_GMCH CORE 10 +V1.2S GMCH HUB 1 VESE v [z
Ga | VSS9 xgggi ACLT NO_STUFF_0.01 1% P15 | e VTTLFo |21
kal yeSi vsses (E18 2 \ 5 veer vITLF7 2L csT3  |c5T5 [csR1 | Lcapn
N4 vssge (L8 e ittt - |ceE10 C6E9 C5T9 VCC8 VTTLF8
VsS12 AR N6 122
T4 yss13 VSS97 e veeo VTTLRY H2Z Toavr Toauelzour " 2rour
W4 AG18 48 +V1.2S_GMCH_CORE VCC10 VTTLF10 — — = —
aag | VSS14 VSS9 a1e 10UF 0.1UF 0.1UF e | veSt) UTTLEY Mp2o = = = =
VSS15 VSS99 — = = P17 122
AC4 | 5516 vss100 212 - - - vcCi2 VTTLF12
T17 22
AE4 H19 vCCe13 VTTLF13
VSS17 VSS101 v V29
B5 | yssig vssi02 [FABLY cap2 vCC14 VTTLF14 2
3 AAL9 VTTLF15
US| yssig vss103 [FAEL vCC15
W21 E29
Y5 yss20 vss10s [FE20 T VCC16 vTLF16 FE22-
X6 120 1UF Hid 1 ycerr VTTLF17
vss21 V55106 o AR2
AGH AA20 - VTTLF18
VSS22 VSS107 v A2
C7 AC20 VCCHLO VTTLF19
vss2s VeS108 Maz1 Y1 | \CCHLL VTTLF20 [FAL8
EZ 1 vss24 vss109 A2 CBE11 w5 | Vee C5D12  0.1uF
GZ yss25 VSS110 VCCHL2 A22  MCH_PWR_VTTHFO | | c5D13 0.1uF
17 H21 To UB 1 yceHLa VTTHFO
vy | VSS26 VSS111 Fror 0.1UF ] 8 | vachia VTTHFL | -A24 MCH PWR VTTHFL | C4E1 0.1u
VSsSs27 VSS112 +V1.2S GMCH_DPLLA D = W8 H29  MCH_PWR_VTTHF2 |
BT vss2s vssi13 221 e e w7 | VSCHLe vITHE2 MCH_PWR_VITHF3 — C4E3 !
AAT R5R1 MCH_PWR_VTTHF4
AEZ ¥§§§§ ggﬁg V2l —AAA S YT +V1.25 GNEH DPLLA V9 1 VCCHLY VTTHF4 |22 - i
Al Y21 1 Ao " |csps C5D15 C4E4 ' O.1UF
VsS3l VSS116 D29 ACL
BB vss32 vss117 -AA2l 291 VCCAHPLL veesmo RS
K8 vssiig FAB2L :E VCCAGPLL VCCSM1 11.12.43 V2.5
0 vssi1g [FAG2L OuF 1UF vecsMz -AB2 o
g | VSS34 Bo4 +V1.2S_GMCH_DPLLB_D = = A6 | \ccADPLLA VCCams |-AE3 V25 GMCH SM RaU
VSS35 V55120 LeD2 ] va TN
VB 5536 vssi21 22 R5D2 +V1.2S GMCH DPLLB 218 vceappLis VCCSM4
1 v v Y\ 2 20 _GMeH | AlS 0.01_1%
Y8 | 5537 vss122 (122 ST 1 = vccsws o C5F1 |C5T14|C5T13|C5F3
ACE vss38 vssi23 k22 1 ‘ csp7 C5D20 1] VSCOV0.0 D veCsMe g ST b2
Lo | V3330 Vet Cr22 Nifyccpvoz B vicsws [AES I_ TUELOIUEL0UEL 01U
No | V340 a1z M2 EO“F Joawr B4 vcepvo_s vcesmy [k = = = = C5T11|C5F8 |C5T15
Rg | V3841 9] Veoi2® Mwiz2 15,19,20,44,47,48 +VL5S = = 7 S Voo Cang
ua | Ve3e Y AE2) 7848 +V15S_GMCH_DVO M4 \CCpvo 5 veesmil -ABE— csFa |csF9 |csF7 |csT16| Toaueloaueloaur
Wo_ | VSS43 > xgggg A3 R6T3 001 1% 1 E6 | yocovo o vClamiz e _lo.1uEl0auUEl0,
VSS44 H7 — AF9 = = =
MBI yssas vss130 023 (C6E7 |CoE4 C5T6 |CoE5 1] VSCDvO 7 VECSMI3 g 01uelo1uelotueloaur
10 | VSS46 VSSist I8 | ARIO = = = =
Cl0 1 yssa7 vssi3z [FAC23 “TaouF E SOuF Toseloar VCCDVO_9 veesmis (4810
110 Al23 e — — M8 { \copvo 10 VCCSM16
aA10 | VoS48 veors [eaa = = = e NE | yccpvo_11 vcesmiy FAB12 c [g
VSS49 VSS134 +V1.5S_GMCH_ADAC ] — AF12 5F12 SF11
AE10 H24 VCCDVO_12 VCCSM18
VSS50 VSS135 RER2. ~0QL 1% RERY, T K9 AA13
DIL {5551 vss136 K24 < K9 veepvo i3 veesmig ARL3 SOUF SOUF
ELL 1 vsss2 vssia7 (424 - { <503 7 |C5D9 | cspis M9+ vecovo_14 veesmizo (Al
HI1 1 ysss3 vssi3g [-B24 Layout note: Route [ VCCDVO_15 vecsmzl FABL — —
ABLL 1 \/5554 vssi3g |24 VSSADAC lrace to cap NO_STURF_220uF I [0.1UF] 0.00UF A9 VCCSM22 = oo e
ACLL | \/5555 vss140 |24 (no via at GMCH). NO_ - | t VCCADACO veesmizs (A1
AlLL ] 5556 vss141 [FAA24 e Rg | VCCADACL veesm24 = bre 10,4348 +V2.5 GMCH_SM
112 AG24, = = VSSADAC VCCSM25
—12 vsss7 vSsi42 [-AG2 vccsmze HAELS
2G12 | Vooes Veotas [Co2a R5R4 001 1% +V1.5S_GMCH_ALVDS 211 | yeeaivos vecamat Camza 25 MG OSM L5F1
B11 AF21 YY)
A13 AA2S cs5D11 VSSALVDS VCCSM28
D13 VSS60 xggﬂg AE25 Layout note: Route CsD18 VCCSM29 FALRL CsF10 C5E2 Ofos;nH
o3 Vssel G26 VSSALVDS trace to cap 0.01UF G123 {\cepLvpso vCesmao FAB22
VSS62 VSS147 A 0.1UF] 0. oia AE24
H12 Ss148 |-128 (no via at GMCH). VCCDLVDS1 VCCSM31 27UF 0.1UF
VSS63 VSS1, 113 A5
N13 126 — VCCDLVDS2 VCCSM32 =
R13 | Vosed Ve e = B15 | vcepLvpss vcesmas FAEZL -
13 | Vo568 Vesis0 Trog R5R3 0.01 1% +V155 GMCH DLVDS vecouss Macae osm R RSFS
ARLS 53223 vssi5p (428 CsD6 | csp2  |csD19 E9 1 yceTxLvDSo vcesmas [FAE22 =
B10 AG29 1
AEL3 1 5568 vssi53 A28 Bl ycerxivpst VCCSM36
114 T T2 VCCTXLVDS2
19 vss69 VSS154 o2 Lanr _220F - Toaur A2 | yCCTXLVDS3  vecQsmo (A48
Tia | VSST0 Vet Ce2z = = = veegsm AR
VST ey AC27 11,1243 25 A3 veeapio_o +V1.28 GMCH_CORE
vesr2 vssi57 [FAC2L 47 +V2.5_GMCH_TXLVDS TV Ve VCCASMO -
ACLA /5573 VSS158 R5RS 0.01 1% T . AF1 +V1.2S_GMCH_ASM 1 2 T
D15 Al27 VCCASM1 o
VSS74 vss159 AL p— 1uH 20%
b5 Vss7s vSsieo [HACZE CsD1  |c5R3 |C5D17/C5D10 Tontaragm CoE14 L
VSST76 VSS161 — C6E13
RIS | yss77 vssi62 —C22 a7uF | 220F _[0.AUF]0.1UF [0.1UF 01UF_| 100uF
ULS | vss7s vss163 522 = L= = =
2B vss79 vssi6s [-922 - - - =
t16 ] VSS80 Looorovmnaog VSS1E5 MO0 5,6,8,11,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48  +V3.3S
16 ysSg2 BRRBARBARBNH vssier (D22 48 +V3.35_GMCH_GPIO
1 u29 - -
P16 vsses 222222222222 vssies RSR6 001 1% . T i
EEREEEEEEEER 852GM (3 of 3)
4990844939 montaragm C5D8 |C5D14
] ¢ Size | Project: Document Number Rev
| 1 _T1our]oaur A Intel 852GM CRB
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A | B

GMCH-GML Compensation & Reference Voltages

8,18 HUB_PD[10:0]

D
LAI Hub Interface

[ Ul !
3.5,9,18,20,40,41,47,48 +VCC_IMVP 3.5,9,18,20,40,41,47,48  +VCC_IMVP | NJ_Stuff_HUBLINK !
Host ! |
R5R9 R4T1 I 2 1 | MCH_HLVREF
301_1% 301_1% R6ES | 4 3 J
HUB_PDO LAI_HUB_PiN® 6 & T R6F4  392_1%
o c SWING R5R10 o - SWING R4E2 Yoo 1% 7 r 7 —? LAI_HUB_PIN7 ~ HuB_PD1
/47 MCH_HXSWIN! o 147 MCH_HYSWIN 150 Yon HUB_PD2 — 7 LALHuB_PINT0 10 9 ! RerY V392 1%
1% — _ = *~A T T 11 ™9 LAILHUB_PIN11 B_PD3
T .
392 1% ! 13 ‘
R6F12 16 HS
HUB_PD4 LAI_HUB_PINT8 18 17 R6F11  392_1%
3.5,9,18,20,40,41,47,48 +VCC_IMVP T i =
| 392 1% ‘ 20 19 7 LALHUB_PIN19 s cik_HusLall 8
R5D3 | HL;A 52 1 LAI_HUB_PIN23 ~
R6FI0 | A Hue PTG ‘ — AAA—LJHUB_PSTRB | 8,18
8 MCH_HXRCOM 8,18 HUB_PSTRB# [ > > N =\ gg 25
27.4 1% = " ! 30 %9 - R6F17  392_1%
3 31 % LAI_HUB_PIN31 HUB_PD5
8,47 MCH_HDVREF HUB_PD6 R6F16  LAI_HuB P37 4 3 ‘ REFY8™ 392 1%
100_1% == R4EL T =
= 392_1% N 35 [ LALHUB PINSS .\ A\ ~ T JPci RsT# 7h15,18
8 MCH_HYRCOM HUB_PD7 LA HuB_PINZE Aag_ 37 ' =
|
27.4_1% R6F21 ' _mﬁ !
= 392_1% | HLM :
| 48 5 R6F22  392_1%
! 28 47 1 LAI_HUB_PIN47 HUB_PD9
| 50| 49 |
3.5,9,18,20,40,41,47,48  +VCC_IMVP 3.5,9,18,20,40,41,47,48  +VCC_IMVP o> 3 ‘
j 53 I
|
s S
R5T4 | 58 57 ! R6F25  392_1%
49.9.1% ! 50 9 1 LAI_HUB_PIN59 HUB_PD10
R5T5S |62 61 L
8 MCH_HCCVREF 8 MCH_HAVREF ! 64 —23ﬁ< !
100_1% — 100_1% —== | <66 5 :
.- - ] 0] 6o 14 R6GL 392 1%
. 72 71 1 LAI_HUB_PIN71 HUB_PD8
7! 73 |
To support the Brookdale-G to Montara-G interposer, | 76 5 o |
the following resistor need to be changed to these I 18] yaa |
new values. L 80 79 L
R5D3 = 24.9_1% R4EL = 24.9_1% ! }
Digital Video Port R5R8 = 169_1% R6T2 = 68.1_1% L |
R6D6 = =
7 MCH_GRCOMP ‘ DAC R5R8 e - :
402 1% 7 DAC_REFSET <Z:|—'\/\/\—_|_
= L 127 1%
9,43,48 +V2.5_GMCH_SM Layout Note:
Hub Interface 9 +V1.2S GMCH HUB 9 +V1.2S GMCH HUB The following signals should have 10 mil spacing and must be routed 20 mil from any other trace.
B - - - RSF3
R6T2 150_1% MCH_HXSWING
8 HUB_HLZCOMP REF1 MCH_HYSWING
27.4 1% 7 MCH_SMVSWING MCH_HDVREF
= 604 1% —— MCH_HXRCOMP
8 MCH_PSWING : MCH_HYRCOMP
100_1% == MCH_HCCVREF
MCH_HLVREF
9,43,48 +V2.5_GMCH_SM MCH_SMVSWINGL
MCH_SMRCOMP
9 +V1.2S_GMCH_HUB MCH_SMVSWINGH
HUB_HLZCOMP
MCH_PSWING
I- | 7 MCH_SMVSWINGL: DAC_REFSET
| T[NO_STUFF_470PF | 150_1% —= MCH_GRCOMP
I MCH_GTLREF2 | ¢ R6T7 MCH_HAVREF
: L > 243 1% 9,43,48 +V2.5_ GMCH_SM
| (R6T9 |
| ONO_STUFF_56.2_1% |
| J System Memory
i Bl R6T8
8,47 MCH_HLVREF <<} ’
A o Tile  g50GM Circuit
'l RreT10 ! 7 MCH_SMRCOM ircurry
| MCH_GTLREF3 || | Ay - .
| I | 41% — Size | Project: Document Number Rev
I NO_STUFF_0 NO_STUFF_0.01UF T— A Intel 852GM CRB
[ttt h
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5,6,8,9,15,16,18,20,21,23,26,31,33..36,38..40,42,44,48 +V3.3S 12 +V3.3S_SPD

RAWW0.0l 1%

Power plane for Serial Presence Detect logic

12.14 M_DATA_R_[63:0] <S> S
<= M_AA FR 0 J6H1A CON200 DDR-SODIMM
13 M_AA_FRO M AAL 112 M_DATA_R_0
M AAD A0 DQO M _DATA_R_1 12,43,47,48 +V2.5 DDR  J6H1B CON200 DDR-SODIMM
7,14 M_AA[2:1] Al DQl M ="M DATAR T 9 3
M_AA FR3 A2 DQ2 oM DATA R_3 vDD1 VvSSL
13 M.AAFR 3 <> M_AAZ 1 " ng 5 MDATARZ 21 vbo2 ves 15
) M_AAS M _DATA R 5 e
Tas WS i o Ao e Swe v
! M _AA_FR 7 M _DATA R_7 ) 3
13 M_AA FR [12:6] <= —r2aFR A7 DQ7 M DATA R | 23 vDD6 vss6 52
i o BBy B vob
M_AAFR 10 AL0/AP boio M_DATAR10 113 \ppo vssg (43
M _AAFR 11 100 Q10 2 M DATA R 114 131 105
M_AA_FR_12 ALl DQ11 75 M DATA_R_12 43| VDbD10 VSS10 =22
A12 Q12 R BATA R TS 12431 vopi1 VSsi1
i how ooi: PO v v PR
13 M_BSO_FR# 1171 gpg 0815 32 MDAIAR L 167 1 \pp14 vss14 (6L
13 M_BSL_FR# 16 1 ga1 D016 LA R 19 vopis vssis 12
) 98 | 43 M DATAR T7
12.14 M_CB_R[7:0] M_CB_RO BA2(DU) DQ17 M DATA R T§ 31 vbp16 vss16
M_H B_RL CBO bQ18 JsﬁMiDATAiRil 55| VDD17 VSS17
VM CE RS CcB1 DQ19 WM BATARZG 221 vpD18 vssig o
—MCB R L CB2 DQ20 F42—p-FATA R 51 VDD19 vssig 28
M CE R oo CB3 DQ21 M DATA R +—35 vbD20 vss20 38
T CoRs 22 CB4 DQ22 M BDATA R 2% 281 vop21 vssa1 20
M_CB_R6 CBS bQ23 M_DATA_R_24, >0 VpD22 VSs22 22
M _CB R7 aa | SEC DQ2i [sg MDATAR 2 a2 | yoD28 ves2s
7 M_CLK_DDRO 35 Ceo 3822 M DATA R 2 %2 | yooss vasss
7 M_CLK_DDRO# 21 cio DQ27 M DATA R 24 vbD26 vssz6 —20
7 M_CLK_DDR1# CK1# DQ28 [2b g VDD27 vss27
7 M_CLK_DDR1 160 1 oy DQ29 80— A2 132 1 \pp2g vss2g [H128
7 M_CLK_DDR2 89 ckz DQ30 A AR 1441 vbp2o vsszg 128
o o R e sy Dlon e
712.14 M_CKEL 951 cKE1 D033 |22 MDATAR S 180 1 \pp32 vss32 4
"'13 M_CAS_FR# 1201 casy DOas [135 M DATAR 34 192 D33 vssas (188
13 M_RAS_FR# L8 Rasy DQ35 M DATA R3¢ —
13 M_WE_FR# L9 wes DQ36 M DATA R 37/ *2291 vppip pu1 HEE—=
7,12,14 M_CSO# S0# DO37 EaTa VDDSPD pu2 (28— $JS0-DIMM_RSVD_FR
712,14 M_CS1# 122 | 51y DQ38 m_ggﬁ_s_aﬁ 1243 SM_VREF_DIMM << | 1 VREF1 DU3 24
140 M DATA R 2
SAO DQ39 =) M DATA R 40 Cov2 VREF2 pu4 200
= Sh2 Do [145 MDATAR 1T 0.1UF Gpr 202
6,8,12,16,1839 SMB_CLK_S 1951 scL DQ42 A =
6,812,16,18,39 SMB_DATA_S 193 | 5pa DQ43 NV DATA R4
%881 RESET(DU) o e e
12.14 M_DM_R_[8:0] [> === ' bv R 0 DQ45 05 M*gﬂﬁfgfig
__-_-_LLM_DM_R_l bmo DQ46 M_DATA_R_47,
M DM R 2 45 | DML DQ47 ™53 M DATA R 4 +V2.5_DDR 12,43,47,48 91243 +V25
MDMR3 4 Bmg Bgig 165 M _DATA R 49,
M DM R 4 134 171 _M_DATA R 50 RAF
M DM R 5 148 gmg gggg 175 _M_DATA R 51/
M DM R 6 170 164 M_DATA R 53 0.01_1%
M DM R 7 DM6 DQ52 1™ ¢e M DATA R 53 caG C4G CBW; CAW: caw3
ﬁm_mfwjf 78 gm; gggi 175 M _DATA R 54 150uF 150uF 0.1UF 0.1UF 0.1UF
12.14 M_DQS_R80] [ >==\  pos ko DQss -8 AR
TlLM’D RL 25 | DQSO DQS6 = o1 M DATA R 5
M_DQS_R2 bost bQs7 M_DATA_R_58
THLM:D R 51 | DQS2 DQ58 _mj—gjgs M_DATA R 5
M _DQS_R4 133 | DQS3 DQ59 122 "™M DATA R 60 COW C5W: C5W! C5W. C5W6
M_DQS_R5 ng‘s‘ ngg M_DATA_R_61, 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
WDOSR6 1o | 169 bmmmjf A
M _DQS_R7 _ 1g3 | DQS6 bQ62 M_DATA R_63
M DOS RS DQS7? DQ63 [t
—=—==—_ 17 pQss

Layout note: Place capacitors between and near DER connector if possible

SO-DIMM 0O

Tile " DDR SO-DIMMs (1 of 2)

Size | Project: Document Number Rev
A Intel 852GM CRB
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11,13,14 M_DATA_R_[63:0] <33 e

= M_AAD J6H2ACON200 DDR-SODIMM R
71314 M_AAO VI ABL Luz [, >
M_AB2 0 Q0
714 M_AB[2:1] AL DQL
M AA3 A2 DQ2
71314 M_AA3 <> NABT 109 A3 383
7,14 M_AB[5:4] @—ﬁw A5 DQ5
T MAAG  gq |
A6 DQ6
. M _AAT
71314 M_AA26] <Bowm MAAT 1051, bey7
. ST DQ8
M_AAIO 115 | A9 DQ9
N ALO/AP DQ10
—WAATZ —ag| Al DQ11
= AL2 DQ12
A13(DU) DQ13
711,14 M_CSO# DQ14
713,14 M_BSO# Eé BAO DQ15
71314 M_BS1# BAL DQ16
111314 M_CB_R[7:0] M B Rro 2B BA20U) DQ17
W CE R CBO DQ18
N DQ19
M_CKEO, M_CKEL, M_CS0#, M_CS1# —MCERS e | O boas
are only for LAl support. ﬁ‘—ZLM— B RS CB4 DQ22
CB| 74
cBS DQ23
M_CB_R6
— B R 22 cB6 DQ24
CB_| 84
CcB7 DQ25
7 M_CLK_DDR3 CKO DQ26
7 M_CLK_DDR3# CKo# DQ27
7 M_CLK_DDR4# CK1# DQ28
7 M_CLK_DDR4 K1 DQ29
7 M_CLK_DDR5 cKk2 DQ30
7 M_CLK_DDR5# cK2# DQ31
7,14 M_CKE2 CKEO DQ32
714 M_CKE3 CKEL DQ33
71314 M_CAS# CcAs# DQ34
71314 M_RASH RASH# DQ35
71314 M_WE# WE# DQ36
u +V3.35_SPD 714 M_CS2# So# DQ37
T 714 M_CS3# s1# DQ38
SA0 DQ39
SAL DQ40
SA2 DQ41
L 6811,161839 SMB CLK S scL DQ42
=  6.81116.18,30 SMB DATA S 193 1 5pa DQ43
711,14 M_CKEO 86 { RESET(DU) DQ44
11,1314 M_DM_R_[8:0] M DM R 0 DQ45
VMR T2 bmo DQ46
M DM R I
DR+ DML DQ47
WDMR 3o | OM2 DQ4
DM R_
TER DM3 DQ49
VR E L34 pm4 DQ50
WM R 6130 DV DQS51
DM R_
o DM6 DQ52
WM R 5 2a| DM7 DQS53
R DM8 DQ54
11,1314 M_DQS_R[8:0] [> Swmep \/ DOS_RO DQ55
EoE DQS0 DQ56
WM DOSRL o |
W DGRz 22 DQS1 DQ57
_DQS | 47
M DOS K3 DQS2 DQ58
WIDOS RA12a] DQS3 DQ59
M-DGS RS DQS4 DQ60
M DOS RS 147 | 5OSRo DQS5 DQ61
WIDOS R71ae] DQS6 DQ62
_DQS |
MDOsRE 77 93] DQ63

EV
M_DATA_R_0
7 MDATART
M_DATA_R_2
_u—flz M_DATA_R_:
5 MDATARGA
M_DATA_R_5
_Bﬁ M_DATA_R_
M_DATA_R

29 M DATA R 10,
M_DATA R 11

T35 W DATAR TS
M_DATA_R_13

M _DATA R 14,
M _DATA R 15
M_DATA_R_16,
M _DATA R 17
M _DATA R 1
M_DATA_R_19
M_DATA R 2

67 M DATA R 2
5 M _DATA R 2
50__M _DATA R 29
56 M DATA R 3

M_DATA_R_31,
_6&—?2] 27 M_DATA R
M_DATA_R_33
_lE—W 4,
_BE—;MiDATAiRi 5
M_DATA_R_36

7

M _DATA R 37
126 _M_DATA R 35/
M_DATA_R_39
141 W DATAR 4G
145 M DATA R 41
M_DATA_R 42
it MDATAR S
142 M DATA R 44,
M_DATA_R_45
_Mﬁﬁ M_DATA R 4
154 M DATA R 47/
M_DATA_R_45
_ms—éms M_DATA R &
171 M DATA R 50,
M_DATA R 51
64 MDATARS?
166 M_DATA R 53
172 M _DATA R 54,
176 _M DATA R 55
M_DATA_R_56,
18] M DATA R 57

187 M_DATA R 5

189 _M_DATA_R_59

178 M_DATA_R_6l

M_DATA_R_61,

M_DATA_R_62
J‘H 90 M _DATA R (

SO-DIMM 1

SO-DIMML1 is placed further from GMCH
than SO-DIMMO

11

43 SM_VREF_DIMM

11434748 +V2.5DDR  J6H2B CON200 DDR-SODIMM_REV
-2 vob1 vss1 -
214 vbp2 vss2 18
33 vbDp3 vss3
45 vopa vssa 22
VDD5 vsss a1
82 vooe vsse 82
&1 voo7 vss7 23
-2 vbD8 vssg AL
1131 vopo vsso 10
1314 vpp1o vss10 23
1421 VD11 VSS11
1551 vbp12 vssi2 149
157 vpD13 vss13 122
167 vpD14 vssi4 161
1294 vpp1s vssis [
21 VD16 vss16 L
104 vbp17 vss17 4
2 Vo016 vesto |28
+—35-1 vbD20 vsszo 28
464 vpp21 vssa1 -4
38 vpp22 vss22 52
20 vbD23 vss23 54
82 vop24 vssa4 8
22 vbp2s vsszs -8
24 vbD26 vss26 0
114 VD27 vsso7 4
182 vbD2s VSS28
156 1 \oDso Vesso 150
+V3.35_SPD 168 vpp31 vss31 182
1804 vpp3? vss3 L4
VDD33 VSS33
1991 \ppip pU1 M_CKE1 71114
VDDSPD DU2 SO-DIMM_RSVD
VREF1 DU3 M_CS1# 7,114
COWE VREF2 pua P20
T oaur GNpo 2L
— GND1 F292-x
+V2.5_DDR 11,43,47,48 9,11,43 +V2.5
RAVL 0.01_1%
coH c66 csvz—L (:4v—L caw cowl
150uF | 150uF 0.1UF—1_ 01UF | 0AUF | 0.1UF
—L c5v—L cev—L c5v1j_ csW. csw2
—|_ 0.1UF 0.1UF 0.1UF—1_ 0.1UF 0.1UF

Layout note: Place capacitors between and near DDR connector if possible

Title

DDR SO-DIMMs (2 of 2)

Size
A

Project:
Intel 852GM CRB

Document Number
A#

Rev
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M_DATAO 4 RPAGAD5 10 M DATA RO M_DATA32 4 RPSGAE 10 M DATAR 32
M_DATAL 2 RPAGACE 10 M_DATA_R_1 M_DATA33 3 RPRGALG 10 M_DATA_R_33
M_DATA2 4 RPAGAAE 10 M_DATA R_2 M_DATA34 1 RPAGAS 10 M_DATA_R_34
M_DATA3 4 RPAGAD5 10 M DATARS3 M_DATASS 4 RPAGRD5 10 M DATAR 35
M_DATA4 4 RPAGADS 10 M_DATA_R_4 M_DATA36 8 RPAGSA1 10 M_DATA_R_36
M_DATAS o RPAGACE 10 M_DATA_R_5 M_DATA37 RERGHRB 210 M_DATA_R_37
M_DATA6 1 RPAGAAg 10 M DATAR 6 M_DATAS8 5 RPSGAD4 10 M DATAR 38
M_DATA7 4 RPAGRD5 10 M DATAR YT M_DATA39 4 RPAGAD5 10 M DATAR 39
M_DATA8 2 RPAGACE 10 M_DATA_R_8 M_DATA40 3 RPAGRCG 10 M_DATA_R_40
M_DATA9 5 RPRGAB7 10 M _DATA R 9 M_DATA41 RPAGSB7 10 M DATAR 41
M_DATAI0 g RPAGA2A 10 M _DATA R 10 M_DATA42 4 RPAGRD5 10 M DATAR 42
M_DATA1l 7 RPAGA2E 10 M_DATA_R_11 M_DATA43 3 RPAGACE 10 M_DATA_R_43
M_DATA12 o RPAGACE 10 M_DATA_R_12 M_DATA44 3 RPAGRCG 10 M_DATA_R_44
M_DATAI3 , RPAGRB7 10 M DATAR 13 M_DATAS 5 RPAGAB7 10 M DATAR 45
M_DATAL4 4 RPAGRD5 10 M_DATA_R_14 M_DATA46 4 RPAGAD5 10 M_DATA_R_46
M_DATA15 o RPRGACH 10 M_DATA_R_15 M_DATA47 3 RPAGACH 10 M_DATA_R_47
M_DATAL6 g RPAGA2@ 10 M _DATA R 16 M_DATA48  » RPAGAB7 10 M DATAR 48
M_DATAL7 5 RPAGA2D. 10 M _DATAR 17 M_DATA49 1 RPAGRAS 10 M DATAR 49
M_DATA18 o RPRGRCH 10 M_DATA_R_18 M_DATA50 3 RPAGACGH 10 M_DATA_R_50
M_DATA19 5 RPRGEB7 10  M_DATA R 19 M_DATASL RPAGAB7 10 M DATAR 51
M_DATA20 , RPSGRB7 10 M _DATA R 20 M_DATAS2 _ » RPAGAB7 10 M DATAR 52
M_DATA21 4 RPAGRAR._10 M_DATA_R_21 M_DATAS3 1 RPAGAAS 10 M_DATA_R_53
M_DATA22 o RPAGACE 10 M_DATA_R_22 M_DATAS4 3 RPAGACH 10 M_DATA_R_54
M_DATA23 , RPSGAB7 10 M DATA R 23 M_DATASS _ » RPAGAB7 10 M DATAR 55
M_DATA24 4 RPAGAA S 10 M_DATA_R_24 M_DATAS6 1 RPAGKAE 10 M_DATA_R_56
M_DATA25 4 RPAGA0; 10 M_DATA_R_25 M_DATAS7 4 RPAGRDS5 10 M_DATA_R_57
M_DATA26 » RPSGAOE; 10 M _DATA R 26 M_DATASS _ » RPAGAB7 10 M DATAR 58
M_DATA27 | RPSGA0A 10 M _DATA R 27 M_DATAS9 1 RPAGRAS 10 M DATAR 59
M_DATA28 4 RPRGAAR 10 M_DATA_R_28 M_DATA60 1 RPAGAAg 10 M_DATA_R_60
M_DATA29 g RPRGAA1 10 M DATA R 29 M_DATAGL 4 RPAGRDS 10 M DATAR 61
M_DATA30 g RPAGAC3 10 M DATA R 30 M_DATAG2 _ » RPAGRB7 10 M DATAR 62
M_DATA31 & RPAGAD4 10 M_DATA_R_31 M_DATA63 1 RPAGRAS 10 M_DATA_R_63
7 M_DATA[63.0] < o——

7,12,14

712,14

7,12,14
7,12,14

712,14

M_BSO0#

M_BS1#

M_CAS#
M_RAS#

M_WE#

ED 5 RPRGAD4 10 ED
EE 8 RPRGAA1 10 EZ:

ED 8 RPRGSRA1 10 ED
EE 5 RPRGAD4 10 EZ:
ED 7 _RPRGAB2 10 ED

M_BSO_FR# 11

M_BS1_FR# 11

M_CAS_FR# 11
M_RAS_FR# 11

M_WE_FR# 11

<Z> M_DATA_R_[630] 11,12,14

712,14 M_AAL2E] <>

712,14 M_AA3

7,12,14 M_AAO

7 M_CB[7:0]

7 M_DQS[8:0]

7 M_DM[8:0]

M_AA_FR_[12:6] 11

M_AA12 7 RPRGMB 10 M AA FR 12
M_AA11 6 RPRGMG 10 M_AAFR 11
M_AA10 6 RPAGACa 10 M AA FR 10
M_AA9 8 RPRGMA 10 M AAFR 9
M_AA8 5 K{:}'\G/mu 10 M_AA_FR 8
M_AAT7 g RPRGRA1 10 M_AAFR7
M_AA6 7 RPRGAB2 10 M_AA FR 6
<> M_AA3 5 RPRGAD4 10 MAAFR3 <Z>M_AA_FR 3 11
<> MAR0 7 REAGAB2 10 MAAFRO =y aa FRO 11
<= M_CB7 RERLA_10 M_CB_R7
M_CB6 5 RPRGRD4 10 M_CB_R6
M_CB5 7 RPRGRB2 10 M_CB_R5
M_CB4 8 RPAGRA1 10 M_CB_R4
M_CB3 RER2A_10 M_CB_R3
M_CB2 5 RPAGASDL 10 M_CB_R2
M_CB1 7 RPSGA3E 10 M_CB_R1
M_CBO 8 RPRGAAL 10 M_CB_RO
e 2> M_CB_R[7:0] 11,12,14
M_DQs8 6 RPAGA3G 10 M_DQS _R8
M_DQS7 3 RPAGACS 10 M_DQS_R7
M_DQS6 4 RPAGHDS 10 M_DQS_R6
M_DQS5 1 RPAGRAR 10 M_DQS _R5
M_DQS4 2 Wla 10 M_DQS_R4
M_DQS3 3 RPRGAG 10 M_DQS_R3
M_DQS2 4 RPRGS05 10 M_DQS_R2
M_DQS1 1 RPRGAAg 10 M_DQS_R1
M_DQS0 2 RPRGAB7 10 M_DQS_RO
b 3> M_DQS_R[8:0] 11,12,14
M_DMO 2 RPAGAB7 10 M_DM_R_0
M_DM1 1 RPRGRAg 10 M_DM_R_1
M_DM2 4 RPRGRD5 10 M DM _R 2
M_DM3 7 RPRGAB2 10 M_DM_R_3
M_DM4 6 RPRGSC3 10 M_DM_R_4
M_DM5 1 RPAGRAR 10 M_DM_R_5
M_DM6 4 RPAGID5 10 M_DM_R_6
M_DM7 3 RPAGZCE 10 M_DM_R_7
M_DM8 6 RPAGRCa 10 M_DM_R_8
b 3> M_DM_R_[8:0] 11,12,14
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C6H!
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A B | C D E
+V1.55_DVO
5,19.23,27..29,32,36..39,44,48  +V3.3ALWAYS
R6E4 2.2k R6P4 0
; gxggcg:m(c; J6C1 ADD 124 MDDCDATA 7 DPMS_CLK PM_SUS_CLK 19,37
B4 +V5S_DVO M
[11:0] ADO 3.3Vaux R7E1 2.2k
7 DVOBD[11:0] AD1 5.0V2 :gh—-, )
e 2oV 1723273744  +V12S __MI2CDATA A n
"A*Bi 12v ‘A‘L—T:Lcece R6D4 2.2k
ADS veess 1 |-BL —_MDVIDATA A ~—q 4
- [B16 0.1UF
AD6 VCC3.3 2
-2 [TRos R7D1 2.2k
AD7 veess 3 iz = MIZCCLK
ADS VCC33 4 28 = — "\
B 23?0 xgggg—f’ AlG 18..20,23,27,30,32,35,37..39,4344  +V3.3 R6E2 2.2k
A 548 ao5 +V3.3S_DVO " 1 MDVICLK
AS4 ] AD11 vees 3 7 as e I ReP2 | — A
= BS54 AD12 VCC3.3_8 T REEL 2.2
7 DVOBCCLKINT <3 A33 | AD13 | :
7 DVOBFLDSTL BS3 1 AD14 vbDQ1 (852 VLSS DVO « NO_STUFF_0.01 1%, —MDDCCLK A A~
7 MDDCDATA ASLY Ap1s vDDQ2 [-A52 i VL5 20
7 DVOCVSYNC <2 o AD16 20 [ ' —
7 DVOCHSYNC <35> B38 1 Ap17 vopQ15_1 (B34 I RML |
7  DVOCBLANK# <2 >——Hvoch0 aee| AD18 VDDQLS5 2 5.0 i T
DVOCDI g6 | AP19 VDDQLS53 pgg | NO_STUFF_0.01_1% 919,20,44,47,48  +V1.5S
A36 1 D20 VDDQL.5_4 [ |
B35 AD21 vDDQL5_5 [~E844 Cemmm e
B ﬁggg 33381'?3 A40 Populate R6P2 and R7T1
A oo [LAB8 R6D3
.y AD24 VDDQL5_8 [~=% for D3 Hot support. 1K 1%
B30 1 Ap2s VDDQL.5_9 —
A29 | Appe
- AD27 Vrefeg [-B88 ’ ’ {>>> DVO_VREF 747
A27 1 Ap2g vrefge FAB8 3
B27 1 AD29 ADDIDO ADDID[7:0] 7
7 DVOCD[1L0] <B A6 1 \p3o SBAO REDS
7 DVOBCINTRB <S> Be2— AD31 SBAL 1K 1%
+V15S_DVO 7 DVOCFLDSTL SBA2 -7
7 DVOCCLK# <> AD_STB1# SBA3
7 DvVOCCLK < AD_STB1 SBA4
7  DVOBCLK# §f> AD_STBO# SBAS — —
7 DVOBCLK AD_STBO SBAG = B
7E4 R7E2 © ApD_RSVD_A18 SB_STB# SBA7 ADDID?
ADD_RSVD_B18 SB_STB
CIBEO# DVOBD7 7
K B2k 6 cLK_Dvo_sLoT [ > >—=EB11 cik C/BE1# DVOBBLANK# 7 ol
: : o Fenrer e CipEo ADD_RSVD_B39
ADD SERR¥ Ba8Q perR# CIBES# DVOCD5 7 +VL5S 9,19,20,44,47.4
SERR#
7 MI2CDATA  <Z>—B46g peyseL# e __ | +VL5S_DVO ReTL
ADD_RsVD_B8 [X——2EB8&d req# ‘ T .
= s e e L [
C6E3 C7E8 c7es | c7e6 | ceE6 | c7pa | cepa | ceEs | ceE12
7 MDVIDATA FRAME# ! ! ceDsT cD! 0.01_1%
NO_STUFF_150uF 100uF | 22UF | 04UF | 0.1UF | 0.4UF | 0.1UF | 0.4UF | 0.1UF | 0.1uUF
ADD_RSVD_A8 [X——A8d gnr# ! NO_STUEF 150uF ! 2
7 Mi2cclk  <B>—-B41qg |rpvs il —
7,8,10,18,33 PCIl_RST# - 8,16..18,20,23..25,27,34,35,38..40,42,44,47 +V5S
8,10,18, | > >—AIg rsT#
7 MDVICLK  <Z>—Ad8g TRpy# +V5S_DVO
rsvp1 [FBlA T R7C4
ADD_RSVD_B12 RBF# rsvD2 B2
ADD_RSVD_A14 WBF# RSVD3 A3 c7ca 0.01_1%
RsvD4 ALl cree crer
=820 TYPEDET# RSVD5 822 PUE oaUF  Toaur
RSVD6 [-A24-< U i : -
7 MDDCCLK <Z>—441d sTop# . +V3.3S 5,6,8,9,11,16,18,20,21,23,26,31,33..36,38..40,42,44,48
18,21,2324 INT_PIRQB# %jg INTB# GND2 2113 =
182112324 INT_PIRQA# INTA# Sﬁgi E19 8 +V3.35_DVO R6P3
»—Blg ovrenT# GNDs (B3 T :
78 ADDDETECT <T>— 850 | pan gmgg B49 J_cma _Lcecs _Lcms _Lcec7 ceoz_Lcem 0.002_1%
’ GND8 B55 100uF
B10 22UF 22UF 01UF | 01UF | 0.1UF
ADD_RSVD_B10 sT0 GND9
ADD_RSVD_AL0 E Qﬁ ey GND10 A5 Note: Intel 852GM does not support
ADD_RSVD_B11 ST2 gmgﬁ ALY —L: AGP cards--only AGP Digital Display 1
7 DPMS_CLK [ > >—AL2d pipey GND13 [-a23 cards.
GND14
18,222337 PCI_PME# <Z>—A48] pyey GND15 A3 ADDID7 should be pulled to
GND16 GND with a 1K ohm resistor Title ‘L ;
841 ysp. GND17 (255 AGP Digital Display (ADD) Connector
<B4 usp+ GND18 A6 when using on-board DVO i ) 9 play ( )
—_— devices Size | Project: Document Number Rev
- ' A Intel 852GM CRB A#
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+V3.3S 5,6,8,9,11,15,18,20,21,23,26,31,33..36,38..40,42,44,48
LVDS Interface +V3.35 1VDSDDC
R6NS 0.01 1%
+V3.3S 5,6,8,9,11,15,18,20,21,23,26,31,33..36,38..40,42,44,48
LVDS 2 R6N3 R6N4
S J6B1
g 2.2 2.2
o - 32
QsB2 & [ 3
_ 2 K 3 +V3.3S LVDS PANEL 5 Test points for 24bpp support
L | 3
R5N4 C5N1 == C5B6 CcsB7 - g ******* A
M 1000PF i 01UF oUE 7 LVDS_DDCPCLK 6 7 LVDS_YAMZ [ S>> ReC2 UkF 0 |
] . 7 LVDS_DDCPDATA 7 7 LVDS_YAP3 [ > > = -
O rens 7 LVDS_YAMO s | T T g
a) VDS_VDDEN_D# 7 LVDS_YARO 9
>1 = 10
@ = 7 LVDS_YAML 11
2 7 LVDS_YAP1 L |\ = ______ ‘
-
13 R6C1 |
It 7 LVDS_YAM2 14 7 LVDS_YBM3 [ > > NO STUFF 0 |
|_ 7 LVDS_YAP2 15 7 LVDS_YBP3 [ > > = -
w | |l ______ .
N—} o e 7 LVDS_CLKAM 17
7 LVDS_VDDEN — 7 LVDS_CLKAP 18
19
7 LVDS_YBMO 20
R5N3 7 LVDS_YBPO Eg 21
22
100K 7 LVDS_YBM1 23
, 7 LVDS_YBP1 24
= 7 LVDS_YBM2 26
7 LVDS_YBP2 27
28
7 LVDS_CLKBM 29
7 LVDS_CLKBP 30
31
LVDS,CONN30
BIOS Note: Disable both LVDS Panel Backlight
BKLTSEL lines before
enabling one.
+V3.3S 5,6,8,9,11,15,18,20,21,23,26,31,33..36,38..40,42,44,48
+V5S 8,15,17,18,2P,23..25,27,34,35,38..40,42,44,47 +VDC 21,39,40,44
+V5S 8,15,17,18,20,23..25,27,34,35,38..40,42,44,47
8,15,17,18,20,23..25,27,34,35,38..40,42,44,47  +V5S
p I | s ittty | Option to power
[ | csB3 R5N9 1Q RSP4 : R5N7 | ﬁngTSSFSg%EFl% : backlight with
USB1 I_O.lUF 0.01_1% : NO_STUFF_0.01_1% | 0.01_1% : - = | 5.0V
34 LVDS_BKLTSELO 1o vee B 25 i e [ H
7 LVDS_BKLTCTL Eg 2| oy oe2s L < ZJLVDS_BKLTSELL 34 +V3.337LVDSE11K_LT +VCC iLl\LDSBKLT
3 6
1B 28 ¢
GND 2A 2 RSNL 0
R5B1 e SMB_DATAD SMB_DATA_S 6,8,11,12,18,39
100K P h J5C1
[ |
RNZ2_\DQSTUFED ___~Z | cLkCTLB 6.8
= L__ Noswff_ _ ___ 2 |
3 |
4
5
LVDS_BRIGHTNESS &
7 LVDS_BKLTEN [ > > Z
6,8,11,12,18,39 SMB_CLK_S Eg R5P1 0 SMB CLK D
[ T AA A T T Il
R5C2 67 LCLKCTLA R5P2 NO_STUFF_Q |
| No Stuff | = INVERTER CONN
100K |

Title LVDS
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A [ B [ c [ D I E
9 +V1.55_GMCH_ADAC 1523273744  +V12S
T 8,15,16,18,20,23..25,27,34,35,38.40,42,44,47  +V5S +V5S_F_DAC
,‘I 1 corz 1 CeR1| ceR3
o 04UF | 04UF] 0.1UF |
CR6DL > ESD DIODE ARRAY R3BL
I —
= 1K
CR3B1
o0c oare
DAC RED 1 T — 1N4148
DAC GREEN o /102 nos < R3N1
4 DAC BLUE 4 e 100K b
1103 1104 a7 AL
Z:S Zﬁ p FB3A7
= 500HM
c El R3A6
> U3AL g = OlF 2.2k
R3AIA A100 DDC_OE1# 1 Morr  veo e R3A8 100
:J ooc oz
= 724 DAC_DDCACLK  <E>———2 1 oe2e A DAC_QA DDCADATA
|| GND 2A J—I
= 7,24 DAC_DDCADATA <B>—— 74CBT3306 =
DAC_QA_DDCACLK
DAC_Q_VSYNC R3A4 39 DAC L VSYNC
DAC_Q_HSYNC R3 39 DAC_L_HSYNC
Layout Note: — - - — - -1
3 Place 75 ohm resistors near connector. : C4A4_| C4A2 | g??AF?» __g;AFB
e p ——3spl
:)J;; 3;.555?::: traces from GMCH to 75 | NO_STUFF_3.3pF :
istors. | NO_STUFF_3.3pF ! o
- = <
— _— o
= - '
! | *| CONN,MISC,49P D-SUB 3-IN-1
| No_Stuff_3.3pF ' ’ N ’
' ‘ DAC,Q RED o FB3AL, DAC_L_RED J2A1C
/
L — . DAC_Q_RED 750hMm@100MHz | 40 3
5S IN SOURCELNO — - il 000-4@
T 21y, com 56— JpAC RED 7 DAC| Q GREEN 172 DAC L GREEN ig_ o ol46
L Conz 750hm@100MHz 210 |
T oauF GND SOURCE2NC [F4—{>">DOCK RED 25 -0 ©
= SPDT DAC| Q_BLUE | FBeAs, DAC_L_BLUE | 000 48
iiiiiiiii 1/
- _\_|_CGB3 1 750hm@100MHz —O
a9 |
| R3A1 can2 R3A3  [C3A5 R3A5 C3A8  C3AL c3na C3A7 C_&
L_|_No_stuff_3.3pF | —-— e e e e e
= — — _ _ _ __ 75_1% 3.3pF 75_1% [3.3pF 75_1% 3.3pF 3.3pF 3.3pF 3.3pF
UsB4 =
1 6 | DAC Q BLUE
+y1§s IN  SOURCELNO t K=
2 5 = = = =
1 v+ CoMm <XJpAc BLUE 7 5,6,8,9,11,15,18,20,21,23,26,31,33..36,38.40,42,44,48  +V3.3S
o H—{>>
0.1UF GND  SOURCE2 NC DOCK_BLUE 25 8,15,16,18,20,23..25,27,34,35,38..40, 42,4447  +V5S .
= SPDT UsB6 CoN4
8
24,25 DOCK_QPCIEN# OE1#  VCC DAC OPCIEN
A 7 DAC_VSYNC @:JZ 1A oe2i H——Bre-Shvee Lowr
g S -
2y N —p et
24,25 DOCK_QPCIEN# [ > > 13 E 12 DAC QPCIEN DOCK VSYNCf— GND oA Fi——— < T IpAc_vsYNG 7
=  Sswavezms
UsB3 - o 5,6,89.11,15,18,20,21,23,26,31,33.36,38.40.42,44,48  +V3.3S
1 s | DAC Q GREEN Q ]
ES IN  SOURCELNO < ] cos
2 UsB5
v+ com -4 |
cong [ << JpAc_GREEN 7 o 24,25 DOCK_QPCIEN# Egj OE1#  vee DAC OPCIEN ::Eo,luF
0.1UF _lj_ GND SOURCEZNC [ 5 DOCK_HSYNC 25 7 DAC_HSYNC 1A OE2# BAC O FSYNG.
£ DOCK_GREEN 25 ool —e————RAAT S T T a s 1 2y 1y e 2SR
= SPDT - 8 NO_STUFF 3.3pF DOCK_Q HSYNC
= C7B3 ! "o A i——<Xoac Hse 7
,,,,,,,, i —  SN74LVC26125

STUFF_3.3pF T
6

{>">DOCK_VSYNC 25

.|||_
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A B [ C D E

3..5,9,10,20,40,41,47,48 +VCC_IMVP 5,6,8,9,11,15,16,20,21,23,26,31,33..36,38..40,42,44,48 +V3.3S
U7G2A
T -
22.24 PCI_AD[3L:0] <Z>=1 1oy Apo e | B SMINTRUDER# oWe <7771 SM_INTRUDER# 21,37 RBGS
o [ s5  owmo
PCI_AD ba | PSHADY Lo N SMB_CLK R6W19
PCLAD K1 pciAD3 E= SMB_DATA [-AB4 SMB_DATA
P — !
38 ﬁgi G]i PCI_AD4 | SMB_ALERT#/GPIO11 SMB_ALERT# 21,37 56 { > > FWH_INIT# 31
G ADE 14 PCI_ADS e H_AZ0GATE 36
PCLAD? 151 PG Any ‘ CPERL oou: phBza CPU_A20Mm# REW2L 0 H_A20M# 3
BCLAD k2 | G / Sy L23 CPU_DPSLPA REHLS 0 E;; H_DPSLP# 3,7,37
PCI_AD G2 | PCIADS ICH4-M CPU_DPSLP# P ioT CPU_FERRE R6W1S 0 1 - 7.
POT ADLO <] PCI_AD9 ! CPU_FERR# Py, o0 CPU_IGNNE# R6W16 0 T H—::GE,\?,\TS# 33 R6H14
5 AD L pci_AD10 PART A CPU_IGNNE# D2 SPUINITF > > H HINTZD &
PCLAD L2 | PEADT : Cou i [aB22 P -TR REW17 0 H_INTR 3,37 300
PCI_AD 1o | POl = CPul V21 CPU_NMI R6H13 0 e s
PCLAD Lt G -A1e 5 CPU_PWRGDOD 2 CPU_PWRGOOD ROW20 g H_PWRGD 4,37
PCI_AD15 E5 | pimAD] | <PU RoNe pU22 1 H ' REJL 0 HONTE 337
PCI_AD16 Ea_| PCLADLS | CPU_RCIN# P o9 CPU SLP? ROWI4 0 HRON 3237 - k
PCI_ADL7 n1 | PCIADIS | CPU_SLP# B\oa CPU_SMI# R6H10 0 N % 20 +V15S_ICHHUB
B ADIS N1 pci_AD17 CPU_SMi# DVLZ: CPUSTPCIRE ReWiE o K :
= PCI_AD18 [ CPU_STPCLK# H_STPCLK# 3,37
Pl ADLS N2 5c"AD19 Fom om0 HUB PDO HUB_PD[10:0] 8,10 The pad of R6H10
BCIAD £3 pcizAD20 : HuB_PDo —-8—EEoE needs to be overlap
PCI_AD21 HUB_PD1 T - -
PCI_AD: E4 — | - M19 _ HUB PD: R6H12 STUFF'0 ith R6H12
o A | Fe-7o? Cu o RIS e @ rovo
P = ! H =] 0
e 2 pci_Ap24 ! HuB_PD4 212 e Fod 2 VLSS ICHHUB T] HUBVREF.ICH 47 487_1%
oo oo | e e
PCI_AD27 p2 | PEI-ADZ0 | HoB-Pb8 MrenHUB PD? PLACE RCOMP resistor
PCI_AD28 D3 | o< AD28 o HUB PDg |-B23 HUB PD: within 0.5" of ICH pad using R6H3
POl A2 BL pCi_AD29 2= HUB_PDy (-22—HUB PD. a thick trace c8 RoWo
PCI_AD30 D2 | pE~an30 PCl T HUB PD10 |-N22__HUB PD10 48.7_1% Ccew4
PCI_AD31 Y RS 1F | HoB-P1Y ko1 HUBPDII” Re{A 56 RCOMP R should be 2/3 0.01UF 0AUF
- | B F2l <7 board impedance ’
| HUB_CLK CLK_ICHE6 6 — P = = 50 1%
22.24 PCI_CIBEO# PCI_C/BEO# N20. - =
22.24 PCI_CIBE1# PCI_C/BE1# ! Hue_psTra# PR2C HUB_PSTRB# 8,10 =
22.24 PCI_CIBE2# PCI_C/BE2# HUB_PSTRB NS RCOWPTCH HUB_PSTRB 8,10
22.24 PCI_CIBE3# PCI_C/BES# ! HuB_Rcomp B2 —ame-trer ey
TP_GNTO# HUB_VREF HUB_VSWING_ICH
X Clg by enTos ! HUB_VSWING |B22 A | +V15S_ICHHUB 20
%g gg:—gm;z Q PCI_GNT1# T T T T T INT_APICCLK
_ ——-ALY pCI_GNT2# | INT_APICCLK [~ —reesse—— REW12
23 PCI_GNT3# ——2EBL9 pciGNT3# | INT_APICDO et —— 30 106
| Koo T APICDL _
24 PCI_GNT4# D89 pci GNT4# = INT_APICD1
s INT_PIRQA# P2 INT_PIRQA# 15,21,23,.24
21 PCI_REQO# PCI_REQO# = INT_PIRQB# PE2 INT_PIRQB# 15,21,23.24
21,22 PCI_REQ1# PCI_REQ1# 2w INT_PIRQC# OB2 INT_PIRQC# 21,2324
2122 PCI_REQ2# PCI_REQ2# == INT_PIRQD# P2 o 5—r7em 5 INT_PIRQD# 21,23,24
21,23 PCI_REQ3# PCI_REQ3# | INT_PIRQE#/GPIO2 P> —INT PIROFE D R7F10 0 INT_PIRQE#  21.23 R6W13
21,24 PCI_REQ4# PCI_REQ4# | INT_PIRQF#/GPIOS PRI piRder b R7e 5 INT_PIRQF# 21..23 £
| INT_PIRQG#/GPIO4 D —NTPIROH# D _R7G3 0 INT_PIRQG# 21.23 b.o1uF 150_1%
6 CLK_ICHPCI PCI_CLK | INT_PIRQH#/GPIOS = = INT_PIRQH# 21..23,37 . —
21.24 PCI_DEVSEL# PCI_DEVSEL# ‘ INT_IRQ14 INT_IRQ14 21,2637 oo V3.3 ICHLAN
21.24 PCI_FRAME# PCI_FRAME# ‘ INT_IRQ15 INT_IRQ15 21.26.37 e = =
22,23 PCI_REQA# PCI_GPIOO/REQA# ‘ INT_SERIRQ INT_SERIRQ  22.24,32.3437 ;751 N )
24 PCI_REQB# PCI_GPIO1/REQB_L/REQ5# [ EEP_CS
19,22,23 PCI_GNTA# PCI_GPIO16/GNTA# 3 Eep_cs (210 FEP-SR s vee F—1p eep e _] cret
24 PCI_GNTB# PCI_GPIO17/GNTB_L/IGNT5# | EEP_DIN = SK  DC —
- . a | TP EEP ORG 0.1UF
2154 POADYE BCLIDY Fu e pouT |28 E— 2151 or |8 L HUB INTERFACE VSWING VOLTAGE
22.24 PCI_PAR PCI_PAR W= EEP_SHCLK = DO GND =
21.23 PCIPERR# e bagubll [ | 1 HUB INTERFACE LAYOUT:
X PCI_PERR# [ AT88SC153 i i ing. Si
21..24 PCI_LOCK# PCI_LOCK# | LAN_RXDO LAN_RXDO 30 Route signals with 4/8 trace/space routing. Signals
15,22,23,37 PCI_PME# O gg:_;l\S/ITE: | tﬁm_g;g; t2m7§§82 gg EEPROM for ICH4-M LAN must match +/- 0.1" of HUB_STB/STB# signals
! | | _|
21.24 PC|_SERR# PCI_SERR# E4S LAN_TXDO LAN_TXDO 30 (Aumel AT9SCEE-10PC-27) 8,15..17,20,23..25,27,34,35,38.40,42,44,47  +V5S
21.24 PCI_STOP# PCI_STOP# [ LAN_TXD1 LAN_TXD1 30 L—{ > > EEP_DOUT 19 9 1E85,83::£9,21,95,99,90. 418475
21.24 PCI_TRDY# PCI_TRDY# | LAN_TXD2 LAN_TXD2 30 . This Bus Switch prevents
| LAN_JCLK LAN_JCLK 30 5 leakage of the SMBuS it
| LAN_RSTSYNC LAN_RST 30 o eakage of the us into
| LAN_RST# PM_LANPWROK 30,32 2 UsG1 devices powered on the
ICHA-M sue s oeie 1 switched rail.
2 OEl# VCC Z SMB_S_OE2#
Rov1 21.2447 SMB_CLK - 2 1A OF2# £
6,8,11,12,16,39 SMB_CLK_S 1B 2B SMB_DATA_S 6,8,11,12,16,
7,8,10,15,33 PCI_RST# [ > > GND oA 2 ‘ SMB_DATA 21..24,47
+v33 15,19,20,23,27,30,32,35,37..39,43,44 10K __INT_APICCLK R6G4 74CBT3306 <
NT_APICDO R6G2 =
\ INT_APICD1 100 3
C8G2 = 100 2
J  user R6W5 = 3
T oawr 5 L
= 1
..24,26,31,32,34,37 BUF_PCI_RST# Title
T4AHC1G08_2 ICH4-M (1 of 3)
_ Size | Project: Document Number Rev
Buffer to reduce loading on PCI_RST# = A Intel 852GM CRB A
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A [ B C [ D E
+V33 15,18,20,23,27,30,32,35,37..39,43,44 u7G28 ‘ oo
PIO7
c2611 { 7,48 AGP_BUSY# PM_AGPBUSY#/GPIO6 | cPi0_7 M —coi5g :gﬁm g ICH_GPIO7 37
U261 44 PM_SYSRST# PM_SYSRST# 53 | GPI0 8 A —CroTr Rows o SMC_EXTSMI# 32,34,36,37
oar T 9 32,36,37 PM_BATLOW# PM_BATLOW# Zs i3 GPIO_12 55573 Rewit o SMC_RUNTIME_SCI#  32,36,37
= SLP S1# D 37,48 PM_C3_STAT# PM_C3_STAT#/GPIO21 &% %, crio 13 e rays o SMC_WAKE_SCi# 32,36,37
- = 21..24,32,34,37 PM_CLKRUN# PM_CLKRUN#/GPIO24 § E= GPIO_25 W1 GPIO27 R9FL 0 AUDIO_PWRDN
6,37,38,44 PM_SLP_S1# 37,39,40 PM_DPRSLPVR PM_DPRSLPVR g 5 GPIO_27 ICH_MFG_MODE 37
74AHC1G0§ PM_SLP_S3# - 2 wa
e 32,37 PM_PWRBTN# PM_PWRBTN# | GPIO_28 “REDETF
21,25,32,37,39 PM_PWROK PM_PWROK P L__CRBDET
437 +Vv3.35_ICH = 213537 PM_RI# PM_RI# | IDE_PDCs1# pYld IDE_PDCS1# 26
4 P — & R6HY 213237 PM_RSMRST# PM_RSMRST# ICH4 M‘ IDE_PDCS3# DABL4 | IDE_PDCS3# 26
I R6V2 NO_ STUFF 1K PM_SLP_S1#/GPIO19 -M ' IDE_spcsi# PABZL IDE_SDCS1# 26
‘ ! AC_SPKR 68 253237384344 PM_SLP_S3# PM_SLP_S3# | IDE_sDCs3# PACZZ— IDE_SDCS3# 26
| | 20,32,37,38,43.44 PM_SLP_Sa# PM_SLP_S4# PARTB ! aala
I R7V7 NO_STUFF_10K AC SDATAOUT 37,38 PM_SLP_S5# PM_SLP_S5# | IDE_PDAD [-AA12 IDE_PDAO 26
. : = 6,37,39,40 PM_STPCPU# PM_STPCPU#/GPIO20 | IDE_PDAL -58L IDE_PDAL 26
I R7V8 NO_STUFF_1K 6,37 PM_STPPCI# PM_STPPCI#/GPIO18 [ IDE_PDA2 IDE_PDA2 26
= = AA20
: T <1 PCILGNTA# 18,2223 33,37 SUS_CLK PM_SUS_CLK I IDE_SDAQ [-AA20 IDE_SDAO 26
I R7V9 NO_STUFF_IK 32,34,37,48 PM_SUS_STAT# —AB30f pM_SUS_STAT#/LPCPD# [ IDE_SDAL [-a520 IDE_SDA1 26 -
—+——<X] EEp_DOUT 18 521.32,37 PM_THRM# PM_THRWH [ IDE_SDA2 IDE_SDA2 26
e — - — = — = ABLL 5000 DE_PDD|15:0] 26
- . . 37 PM_GMUXSEL PM_GMUXSEL/GPIO23 — 1 IDE_PDDO i
ICH4M Strapping Options 337 PM_CPUPERF# %% PM_CPUBERFHGRIOL2 2 1 o pobi [ACIIDEPDD
37,40 DELAYED_VR_PWRGD PM_VGATE/VRMPWRGD [ IDE_PDD2
Function Board Default Optional Override L - - 4 |DE_PDD3 22%0 333 5]5,20..23,27..29,32,36..39,44,48  +V3.3ALWAYS
ard Defar | |
R6V2 | No Reboot NO STUFF STUFF for No Reboot 27 ACBTCLK ACBITCLK AC 97 | IDE_PDD4 PDD5 R8I17
| | E W | v PDD6
STUFF Tor 52 ode 27 AC_SDATAINO AC_SDATAINO Ww  IDE_PDD6 oo
R7V7 | Safe Mode Boot NO STUFF 27 AC_SDATAIN1 AC_SDATAINL I== IDE_PDD7 222 333 10K 1832
- 27 AC_SDATAINZ AC_SDATAIN2 IDE_PDD8
R7V8 | A16 swap override | NO STUFF STUFF for AL swap override 27 AC_SDATAQUT ACSYRE B e AC_SDATAOUT ! IDE_PDDY 2 poDe-
R7VO | Reserved NO STUFF STUFF 27 AC_SYNC R7V6 33 |ACSYNC ,  DEPDDIO g PDD
- AB10 PDD
31..34,37 LPC_ADO LPC_ADO P ! IDE_PDD12 =
3 515.20.2321.29,3236.39,44.08 _ 1V3IALWAYS S 34%y LPCADS LhC DS |/r(=: | IDE PDD15 [0 PDDL3
: 31..34,37 LPC_AD2 LPC_AD2 ! IDE_PpD14 YA e
. . _I__”_ 31..34.37 LPC_AD3 Y21 (pc aD3 ! IDE_PDD15 =
RTC Circuitry = UBG2"] ICH DRO0 | LPC_DRQO# ! iz sopo A=<E> IDE_SDD[15:0] 26
49 HVB.IALWAYS 37 LPC_DRQ#0 §->—L 31..34,37 ng_ggggé#%:mg LhC PR ‘ IDE D01 |-ABLZ Sl CRB/SV Detect
- [7AAHC1G08 T - e | |DE SDD2 |16 SDD2 Default: 2-3 for CRB
CRZZOézll V_RIC 34 sio_pro#o [>>—2 28 USB_PPO USB_PPO ! IDE_SDD3 -AC18 gg%/
28 USB_PP1 USB_PP1 | IDE_sppa A5 <D0
28 USB_PP2 USB_PP2 | IDE_SDDS5 [-ABL <008~
4 4 29 USB_PP3 USB_PP3 | IDE_SDD6 [~ <007
g o2 g 29 USB_PP4 P USEPPS USB_PP4 | IDE_sDD7 [4AL D08~
_USB_| AT /1
USB_PP5 | IDE_SDD8 (14— <DDS
Taur 28 USB_PNO USB_PNO# | IDE_SDDY (-AC13 20010,
= 28 USB_PNL USB_PN1# | IDE_SDD10 (441 2DDIL,
- - 28 USB_PN2 USB_PN2# | IDE_spp11 3 20D
CMOS Settings J2J3 29 USB_PN3 USB_PN3# use | IDE_sppi2 (4B 2DD15
Clear CMOS SHUNT RTC RST# 29 USB_PN4 TP USE PNE USB_PN4# E | IDE_SDD13 [~ SDD14
——=—>=—_BI7q ysp_pns# IDE_SDD14
| X ! - D14/
Keep CMOS OPEN delay ! IDE_SDD15 Y17 SDD15 /
. 28 USB_OCO# USB_0Co# |
cRz 18-25ms 180k RIC RSTH 28 USB_OC1# USB_OC1# | IDE_PDDACK# IDE_PDDACK# 26
1 3 — 28 USB_OC2# USB_0C2# | IDE_SDDACK# IDE_SDDACK# 26
2 AT "Layout: Route 29 USB_OC3# USB_0C3# | IDE_PDDREQ IDE_PDDREQ 26
V RTCBATT D USB_RBIAS/RBIASH#| 29  USB_OC4# USB_OC4# | IDE_SDDREQ IDE_SDDREQ 26
- - Diff 29 USB_OCS# USB_OCS5# IDE_PDIOR# PACIZ IDE_PDIOR# 26
c2J2 2J3 ifferentially _ | | Ovia |
USB_RBIAS A3 | IDE_SDIOR# IDE_SDIOR¥# 26
R2F8 0.1UF A23 UsB_RBIAS | IDE_PDlOW# P2 IDE_PDIOW# 26
1K ’ USB_RBIAS# | IDE_SDIow# PAALE | IDE_SDIOW# 26
ROW7 0GPI032 g [~ IDE_PIORDY IDE_PIORDY 26
—L e heGa 37 AGP_SUSPEND# vt oGP GPIO32 @0 | IDE_SIORDY IDE_SIORDY 26
E T ooarur 33 KSC_VPPEN: RBWO /0 GPI03 5| CPI033 F-==-=--
> : - 35 SEREN oW 0~GPIO35 GPIO34 | CLK_14 CLK_ICH14 6
3 - = 31,37 FWH_WP# Rews oGPl GPIO35 o CLK 48 [~ CLKIICH48 6  RTC RST#
— 2 o, 3137 FWH_TBL# NGRS Las | GPIO36 ] RTCRST# >
& 22.6]1% R7FS 0 GPIO37 S ACT RTC X1
: 21 ICH_FAB_REVO RSESS 0-GPIO38 GPIO37 1S CLK_RTCX1 RTC%3
> _/\/\/_Eﬁ_ O AC6 »
21 ICH_FAB_REV1 neros 0GP0 GPIO38 ©©  CLKRTCx2 (A€ RTCVBIAS
i 21 ICH_FAB_REV2 Re3s _W(WE% GPIO39 | CLK_VBIAS
R7VL 26,37 IDE_PATADET o 8 orfed GPIO40 [k iadl
—L— 26:37 IDE_SATADET ROWA A0 2007 H21 | Cp1041 lo
BT1H1 10M = R6W. 0 GPIO42 ©
Battery Holder = 23 PCI_NOGO q—fl\/\/\—EZL6J6 0 GPI043 GPIO42 2 SPKR jﬁ:{% AC_SPKR 27
V- ™ Gp|043 GPIO43 = THRMTRIP# PM_THRMTRIP# 3
2 ICHAM
0,15,20,44,47,48 +VL5S
RTC_RST#
1 —RTC_VBIAS _
1 C7Y1 10pF RTC_X1
1 RTC X2
32.768KHY |:| R791 PM_SUS_CLK 15,37
10m Title
Cap values depend on Xtal |ICH4-M (2 of 3)
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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A [ B C D E

+V1.5ALWAYS +V1.5A_ICH
R8J7
N U7G2C 19,21,22,24,37  +V3.3S_ICH +V3.3S 5,6,8,9,11,15,16,18,01,23
0
0.01_1% [5601 E7ws EW\/;IS E7W18 ! E}E VCCSUS15.0 VCC33.0 ’Qi REH2
I VCCSUS1.5_1 VCC3.3_1 |
D Gl G Y PR o= VecsusLs 2 vecss 2 ity -
15 +V15 1 " No Stuff | G18 | \Cd2uste a VCGa 3 g [ 733 732 7W2 [C7TW5 [C7TW10[C7TW13CTW17[CTW9 0.01_1%
Rres *VLS_ICHLAN [ ST S vceas s (U8
4 e 16 | \écauat o e VCCa 3 e K6 2UF 2UF F.lUF F.lUF F.lUF F.lUF F.lUF F.lUF 4
ug - o M10
o 9 c c VCCSUS1.5_7 VCC3.3_7
0.01_1% 8G1 7TW7 [C7TW8 . VeC33 8 2?7 _;_
VCCLAN1.5_0 VCC3.3_9 =
2UF - DAUF DIUF L —E2fveciants vees s 1o Note: Some ot
VCC3.3_11 ote: Some of the
+V3.3 15,18,19,23.27.30.32,35,37..1389:44 Va3 ICHLAN E9 | \ccLAN3S 0 VCC3.3 12 x}g decoupling Caps may be
R7G5 - sl Lo VCCLAN3.3_1 VCC3.3_13 ACS extra and shall be removed
VCC3.3_14 ACTT) after the first build.
VCC3.3_15

2UF .

VCC5REF
0.01 1% [g7G7 E7w3 Ews [5706 1 §é xgggsgg ICH4-M veers o o +V1.55 ICH 4V1.55 9,15,19,44,47,48
= K12 1

1UF p.aur  h7ur POWER veeLs 1 | T R7V4M_-,—

|
+V5A_ICH vces o (8
VCCSREFSUSL Ve 3 e +C7G5 7G8 W11 [C7TW20 0.01_1%

= 91510444748 +VL5S _ 18 +VL.5S_ICHHUB L vec1s s fﬁg 100uF o n n
T &34 VCCHI0 VCC156 o ’ :
VCCHI_1 VCC15_7
P18 1 ycoHi2 L
0.01_1% 6H1 7TW14CTW12 122 | yédnis 1921 = +v_R_T_c
2UF  P.AUF paurF - veeRTe [-ABA )
3.5,9,10,18,40,41,47,48 +VCC_IMVP T c71
@15,19,44,47,48  +V1.5S c22 E11 0.1UF 3
= VCCPLL xgggﬂggg{ E10 = 515,10,21..23,27..29,32,36.30,44,48  +V3.3ALWAYS
0 R7V5 \/CCPLL p14 VCCSUS3.32 ﬁ? +V3.3ALWAYS_ICH .
A 71 1] VEC_CPU_I0 0 VCCSUS33 3 [~pa
_feve e Aaza] VCC_CPUTIO 1 VCCSUS3.3 4 [~ o
- q VCC_CPU_IO_2 VCCSUS3.3 5 c 9 9 1 9
AUF  P.O1UF : R6H6 | - CRU_IO_ vecaUsa It x; 7G4 [c7va [crwaicTwa 0.01_1%
‘ 1 VCCSUS3.3_7
= | NO_STUFF_0.01_1% j:_7w1e_lc_7w22 veesus3a s AL 2UF  [0.1UF 0.1UF 0.1UF
= —— 2= VCCSUS3.3_9
Ly UF \1UF ICH4-M = 15 +VL5 15 VL5 e
,28..25,27,34,35,38..40,42,44,47 +V5S For power measurement, cut the V5 2
- +VCC_IMVP plane and populate
= R6HG.
19,21,23,24,37 +V3.3S ICH R8J2 UBH3
5,15,19,21..23,27..29,32,36..39,44,48  +V3.3ALWAYS +VL.5ALWAYS S13442DY
b 5,15,19,21..23,27..29,32,36..39,44,48  +V3.3ALWAYS 10K 6
5 ¢ 4
R8G5 CR8G1 CR7G2 UsH2 2 J_*J_
1K BAT54 21,2829 +V5_ALWAYS BAT54 1 5 D&
IN  ouT ¢
+V5A_ICH 2| oo R8J9 R8J11 (N7
2 VCC5REF 3 c8J 4 POK 10K 10K 10UF 5
° R7V3 762 [c7G3 a grons POK
W1 7W19 1K 10U
e, Daur =
MAX8888 =
UF \1UF ~ . o
= = C8H1 0.1UF of o
R8J4
= 5,15,19,21..23,27..29,32,36..39,44,48  +V3.3ALWAYS 10UF c8J3 3 3
20k_1% a a
a1 Jdddddd 444 ddddded9ddq9ddd ] {94 ddddd <= = = 7
dog9999YudddddYSSS335 895 F3FHF3 5 0a]alaa g dANS YIS I35 S = = = z z
T [Nt or 0o m 0 ORmRo dN®m T DO~ DD O N LD ONDED O N ML DO~ DD D u7G2D = o I
LD OOOOOOOWOWWOWONNNINENNENNENENOOOOOOOVOVOVOIDDNINDDODOOO O
NDNNNNNNVNNVNNNDNNNNNNNNNNNNVNDNDNNNDNNNNNNNNNNUNNY
DDDDDDDNDDDDDDNDDDDDDDDDDDDDDNNDDDDDDNDNNDDDNDNNDDDDDND NN ICH4-M R8JS R8J10
>5555555555555555555555555555555555555555555555500 T I I‘|_— 0813
FEE LN BSS138
2. 39 VL5 PWRGD <<} POK DQ Q8324 |
< 0 9 BSS138 o
%]
Ir > CR8JL
O 3904
— ~N
1 = 1
oHamTworeeaH NN EE e NNEEN YRR H NS RenRR7Y0ILe5R23 = - PM_SLP_S4# 19,32,37,38,43,44
NNNNNNNNDNNNDNNDNNDNNDNNNNNNNNNNNNNNNNNNNNUNNNYNN DYDY D
DNNDNDNDNNDNDNDNDDNNDNNDNNDDNDNDDNDDNDLNNLDNDNDDNDDDDNLNLLNNWY
S>>>3>33>3>333>3>3>3>3>33>3>33>5>3>3>3>3>33>33>3>332>32>333>3>3>3>32>32>3>32>3>3>3>3>3>3>2>>>>

98 = Title
el g o] ~ ] — g o [ AN g < ZERIN -
25{2%‘222‘2‘2‘Z‘Z‘EE&&%&W%%EWGSEEEE%SEEEEWEE&ESS ICH4-M (3 of 3)
! ¢ | Size | Project: Document Number Rev
A#

i A Intel 852GM CRB
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A | B C | D E
ICH4 Pullups 20,37 +V3.3ALWAYS_ICH +V5 20,22,23,27,36,37,42..44
19,3537 PM_RI# Eg Rpsgggm'; ? igi +V3.3ALWAYS  5,15,19,20,22,23,27..29,32,36..39,44,48
1837 SVBALERTH RN +VDC 16394044 +V5_ALWAYS Generation
19,20,22,24,37 +V3.3S_ICH 100K_1%
RP8H2D 4 5
1822.24 POLFRAMER RPBH3C 3 G 39 vsA_PWRGD <1 -1 Vout=0.8(1+Rtop/Rbot) 1
18,22.24 PCI_TRDY# RPSH2C 3 A A8 ! ‘ Vout=0.8(1+(3.92k/750))= 4.98V
T Pararony RP8H2B > 7 e . 1 < R4PL ! IMAX OUT = 50mV / 10mohms = 5A 4
22.. _ RP8H2A | 8 Place th 1 { NO_STUFF_680K
18,22.24 PCI_SERR# RPoHA 8 1 Place these caps | vace o ! | L _
18,22.24 PCI_DEVSEL# PN | near UAC2 ‘ L L oucin
18,22,23 PCI_PERR# REGHSD 4 A AN B -
22, | > V5A_T!
18,22.24 PCI_LOCKi# Tt z V5A COSC 1 cosc $ S 16|18 5A_TG 2 Si4966DY
A Pg'—REgo# RP8G3C 3 5 X g c3
18,22 PCI_REQ1# R
: | R RUN V5A_BOOST
18,22 PCI_REQ2# EZSE Qi : — 2 RUNISS BOOST (12 oA _BOOS L H 2 o 2V ALWAYS 20,2429
iggi Eg:—gggiz RPSH1D 4 5 cacs —=— c4co 0.47uF L4B1 RaC1
: a RP7J1D 47pF 3300pF VBA_SW )
18,26,37 INT_IRQ14 RP7JTA f g P P 3 iH sw 14 = o one 2 —
18.26.37 INT_IRQ15 ROBHA 2 — =
15,18,23.24 INT_PIRQA# R
15182324 INT_PIRQB# RP g ;1 8 V5A_ITH 8| sonp v 2 MBRO520LT1 i
162324 INT PRGOS PG ; R4Cs <~ o4c1s 0
,23, _ RP7F. [ i
182523 INT_PIRQE# RPTE2A 1 E 37.4k_1% 7] vosense  mTvee |22 VSAJNTVCC Si4966DY Q
18,2223 INT_PIRQF# o5 B—;*—/\/\/ 8 cacio | CR4B1 §
18.22.23 INT_PIRQGH# RETED 2 . N 5 1 V5A_BG Ls B320A
18,22,2337 INT_PIRQH# RoTEin T 5 AToF SENSE- BG (o
2775 POIACRedH R7ELS 2 7 10 £ 1 cwes | cace | o
: RP8H7D 4 5 10 < 0= s s ) RACA RACS
10,22..24,32,34,37 PM_CLKRUN# g SENSE+ PGND—1 IiUF TlOUF 0AUF 1019 1019 3
19,20 +V_RTC cacs [TC1735-1 )
cacii
18,37 SM_INTRUDER# [ > > R2J4 200K 330pF I; 47pF V5A_SENSE+
56,89,11,15,16,18,20,23,26,31,33..36,38.40,42,44,48  +V3.3S I
Tc4c7 RAC3
5,19,32,37 PM_THRM# ED Rﬂa\/\/\ 8.2K 1000PF V5A_SENSE- 3.92k_1%
V5A_VOSENSE : e
10,25,32,37,39 PM_PWROK E%'é’v\/iggﬁ RaC2
19,32,37 PM_RSMRST# 750_1%
20,37 +V3.3ALWAYS_ICH
- T FAB REVISION
R8J1 2.2k
1822.2447 SMB_CLK <Z2> 19,20.222437 +V3.38 ICH +V5 20,22,23,27,36,37,42..44 +VDC 16,39,40,44 +vs_aLwavs  2dds2b
18,22.24,47 SMB_DATA <ZT> R8J3 2.2
e i S 2
R6F20 0 | R6F19 | 0 RiF8 1 cac2 cap2 c4B6 caca
| NO_STUFF_10K | | No_Stuff_10K 100pF cac1
‘ 10K Ko 0.1UF 10% 22UF 150UF 0.1UF
] i
19 ICH_FAB_REVO = = =
19 ICH_FAB_REV1
19 ICH_FAB_REV2
R6F24 | R6F23, | & R7F5 Pl ease place Pl ease place Pl ease place
10K 10K —
\LNQ‘SLUEF_I C CAP2 near C3542 and CAC7 and
U4C2 Pin 9 C3544 near CAP6 near
US5A. RAC2
RACT
FAB ID Strapping Table GND_VSA
1 CH_FAB_REV 0 J‘:
2 1 0 BOARD FAB .
0 0 0 1
0 0 1 2
0 1 0 3
9 3 3 g Title .
1 0 0 2 ICH4-M Pullups and Testpoints
1 1 0 7 Size | Project: Document Number Rev
1 1 1 8 A Intel 852GM CRB
21 of 59
A B [ C [ D [ E




23 +V125_PCI 2344 vi2s
23,44 -vi2s +V125_PCI 23
+V33ALWAYS  5,15,19..21,23,27..20,32,36..39,44,48
23 +V5S_PCI 23 +V5_PCI +V33ALWAYS  5,15,19..21,23,27..20,32,36..39,44,48
+V5S_PCI 23
23 +V3.35_PCl Al 23 +V55_PCI Al +V5S_PCl 23
+V5_PCl B2 T]g}\</ TijzT\‘j A2 +V3.35_PCI 23 B2 T]g}\</ TijzT\‘j (a2 |
Ba | Lo s [aa 23 +V3.35_PCI Ba | Lo oy &3 +V3.35_PCl
844 0o TDI A2 <841 0o TDI A2 4
18,21,23 INT_PIRQG# +5V (1) +5V (7) 18,21,23 INT_PIRQF# +5V (1) +5V (7)
18,21,23 INT_PIRQE# BE { i5v (2 INTA# (A8 INT_PIRQF# 18,21,23 18,21,23,37 INT_PIRQH# BE { i5v (2 INTA# A8 INT_PIRQG# 18,21,23
B7 @ A7 B7 @ A7
B3 | INTB# INTC# [~ INT_PIRQH# 18,21,23,37 B3 | INTB# INTC# =22 INT_PIRQE# 18,21,23
INTD# +5V (8) INTD# +5V (8)
C7B10 ||0.01UF SLTL PRSNT1# B?g PRSNTL# RSV3 220 <ZT> PM_CLKRUN# 19,21,23,24,32,34,37 |cant SLT2 HRSNT1# B?g PRSNTL# RSV3 220 <T> PM_CLKRUN# 19,21,23,24,32,34 37
RSV1 +5V (9) ] ] RSV1 +5V (9)
C7C1 ||0.01UF SLTL PRSNT2# BLL pRSNT2# Rsva [FALL <X PCIGATED_RST# 23,3237 0.01UF C8C1 SLT4 PRONT# BLL pRSNT2# Rsva [FAll <X PCI_GATED_RST# 23,3237
== B124 G2 GND14 -A12 = 0.01UF B124 62 GND14 12
B3 Gnp3 GND15 (-a13 B3 Gnp3 GND15 (-a13
18,23,24,32,34,37 INT_SERIRQ <Z> oo RSV2 RSV5 o2 18,23,24,32,34,37 INT_SERIRQ <> oo RSV2 RSV5 o2
6 CLKPCLSLOT 5> B154 GND4 RsT# -A18 <1 BUF_PCI_RST# 1232426312343 o> B154 GND4 RsT# -A18 <] BUF_PCI_RST# 18,23,24,26,31,323
LK_PCI_SLOT. CLK +5V (10) LK_PCI_SLOT. CLK +5V (10)
B17 1 GNps GNT# FALL <Z] PCLGNTI# 18 B17 | Gnps GNT# FALL <X PCIGNT2# 18
18,21 PCILREQl# << | B18 | pEq# GND16 [FA18 1821 PCI_REQ2# <<} B18 | pEq# GND16 [FA18
B19 | .5\ (3) PME# [—A12 PCI_PME# 15,18,23,37 B19 | .5y (3) PME# 212 PCI_PME# 15,18,23,37
18,2324 PCI_AD31 B20 | Apa1 AD30 (FA20 PCI_AD30 18,2324 18,2324 PCI_AD31 B20 | Apa1 AD30 [-A20 PCI_AD30 18,23,24
18,2324 PCI_AD29 B21 1 Ap2g +33v (7) A2 18,2324 PCI_AD29 B21 1 Ap2g +3.3v (7) A2
B22 | GND6 AD28 [-A22 PCI_AD28 18,2324 B22 | GND6 AD28 [-A22 PCI_AD28 18,2324
18,2324 PCI_AD27 % :;Z AD27 AD26 ﬁ;j PCI_AD26 18,2324 18,2324 PCI_AD27 % :;Z AD27 AD26 ﬁ;j PCI_AD26 18,23,24
18,2324 PCI_AD25 AD25 GND17 18,2324 PCI_AD25 AD25 GND17
2;2 +3.3V (1) AD24 —ﬁﬁgﬁ BE T3> PCLAD24 182324 2;2 +33V (1) AD24 %)SE <Z> PClLAD24 18,2324
18,23,24 PCI_C/BE3# CIBE3# IDSEL = 0 PCI_AD16 18,2324 18,2324 PCI_C/BE3# CIBE3# IDSEL - PCI_AD17 18,2324
18,23,24 PCI_AD23 B27 | xp23 +3.3V (8) [FAZL R7CH 18,23,24 PCI_AD23 B27 | xpog +3.3v (8) [FA2L R8CL s
B28 | GNps AD22 (A28 PCI_AD22 18,2324 B28 | GNpg AD22 (A28 PCI_AD22 18,2324
18,23,24 PCI_AD21 B29 | Ap21 AD20 (HA22 PCI_AD20 18,2324 18,23,24 PCI_AD21 B29 | \p21 AD20 [-A22 PCI_AD20 18,2324
18,2324 PCI_AD19 B30 Ap1g GND18g [-A30 18,2324 PCI_AD19 B30 | Ap1g GND18 [FA30
B3l .33v () AD1g [FA3L PCI_AD18 18,2324 B3l | 133V (2) AD1g [FA3L PCI_AD18 18,23,24
18,23,24 PCI_AD17 B32 | Ap17 AD16 [FA32 PCI_AD16 18,2324 18,23,24 PCI_AD17 B32 | Ap17 AD16 [-A32 PCI_AD16 18,2324
182324 PCI_C/BE2# B33 | cBE2¢  +33v (9) FA33 182324 PCI_C/BE2# B33 | cigEos  +3.3v (9) A2
B34 GNDo FRAME# [FA34 <> PCI_FRAME# 18,21,2324 B34 | c\po FRAME# [-A34 <Z> PCIFRAME# 18,21,2324
18,21,2324 PCLIRDY# <> B35 1 |RDY# GND19 [FA3S 18,21,2324 PCLIRDY# <> B35 1 |RDY# GND19 [FA3S
B36 | .33v (3)  TRDY# (A6 <E> PCITRDY# 18,21,2324 B36 | .33v 3)  TRDY# (A6 <> PCILTRDY# 18,21,23,24
18,21,23,24 PCI_DEVSEL¥ <> B37 | pevseLs  GND20 [FA3Z 18,21,23,24 PCl_DEVSEL#<T> B37 | pEvseLs  GND20 [FA3Z
—B38 1 5Np1o STOP# [FA38 <T> PCISTOP# 18,21,23,24 ¢—B38 | 5 p1o sTop# [-A38 <> PCI_STOP# 18,21,23,24
18,21,23,24 PCI_LOCK# B39 | 'ock#  +3.3v (10) FA32 18,21,23,24 PCI_LOCK# B39 | 'ock#  +3.3v (10) FA32 o
18,21,23 PCI_PERR# BA01 perRy SDONE (440 % SMB_CLK 18,21,23,24,47 18,21,23 PCI_PERR# BA0 peRRy SDONE (440 % SMB_CLK 18,21,23,24,47
+3.3V (4) SBO# SMB_DATA 18,21,23,24,47 +3.3V (4) SBO# SMB_DATA 18,21,23,24,47
18,21,23,24 PCI_SERR# <Z> B42 | SERR# GND21 [HA42 18,21,2324 PCI_SERR# <> B42 | SERR# GND21 [FA42
B43 | .33V (5) PAR [FA43 PCI_PAR 18,23,24 B43 | .33y (5) PAR [FA43 PCI_PAR 18,23,24
18,23,24 PCI_C/BE1# B44 | cjpE1s AD15 (-Add PCI_AD15 18,2324 18,23,24 PCI_C/BE1# B44 | cjpE1s AD15 [-A44 PCI_AD15 18,2324
18,2324 PCI_AD14 B45 | Ap14 +3.3v (11) (440 18,2324 PCI_AD14 B45 1 Ap14 +3.3V (11) 442
B46 | GNp11 AD13 [-A48 PCI_AD13 18,2324 B46 | GNp11 AD13 A48 PCI_AD13 18,23,24
18,2324 PCI_AD12 BA7Z 1 D12 AD11 HA4L PCI_AD11 18,2324 18,2324 PCI_AD12 BA7Z 1 D12 AD11 (HA4L PCI_AD11 18,23,24
18,23.24 PCI_AD10 B48 | Ap1o GND22 (A48 18,2324 PCI_AD10 B48 | Ap1o GND22 (A48
B49 | GnD12 ADOY [-A49 <T> PCILADY 18,2324 B49 | Gnp12 ADO9 |-A442 <T> PCILADY 18,2324
KEY KEY
2
18,23,24 PCI_AD8 BS2 " bos C/BEO# [FA52 <T> PCICIBEO# 182324 18,23,24 PCI_AD8 BS2 " bos CIBEO# |FA52 <Z> PCICIBEO# 1823,24
18,23,24 PCI_AD7 B33 | Apo7 +3.3v (12) [FA33 18,23,24 PCI_AD7 B33 | Apo7 +33V (12) (FAS3
B34 1 133V (6) ADOG [-A24 PCI_AD6 18,23,24 B34 | 133V (6) ADOG [-A24 PCI_AD6 18,23,24
18,23,24 PCI_AD5 e ADO4 (-AS3 PCI_AD4 18,2324 18,23,24 PCI_AD5 e ADO4 [-A52 PCI_AD4 18,2324
18,2324 PCI_AD3 B56 | Apos GND23 [-A56 18,2324 PCI_AD3 B36 | Apo3 GND23 |46
B57 1 GNp13 AD02 [FASL PCI_AD2 18,23,24 B57 1 GNp13 AD02 [FASL PCI_AD2 18,23,24
18,2324 PCIADL <> BS8 | Apo1 ADOO (A58 PCI_ADO 18,2324 182324 PClADL <Z> BS8 | Apo1 ADOO [-A58 PCI_ADO 18,2324
B39 |5y 4y 45V (1) 222 B39 |5y 4y +sv (1) 222
2123 PCLACK64# [ > B6O | Ackea#  REQGA# 280 <] PCILREQ64# 21,23 2123 PCILACKe4# [ > > B6O | Ackea#  REQGA# Ao <<X] PCIREQ64# 21,23
Bl sy (5) 45V (12) (ASL Bl usv (5) 45V (12) (ASL
45V (6)  +5V(13) 45V (6)  +5V(13) -
= J782 CON120_PCl = = J8B3 _ CON120_PCI =
SLOT1 SLOT2
10.21,2437  +V3.3S_ICH
R7V2 20,21,23,27,36,37,42.44  +V5_
J761 8.2K
18,19,23 PCI_GNTA# 2
PCI_REQA# 18,23 1
LEGACY HEADER & %WT}ERMQ 18,23,24,32,34,37
FOR ADD-IN i
AUDIO CARD Pin_Keyed-HDR .
TESTING = - oK
VIA SLOT1 ONLY Title
19..21,24,37 +V3.3S_ICH PCl Slot1 & 2
Size | Project: Document Number Rev
A Intel 852GM CRB
22 of 59




[N

A B C [ D E
5,15,19..22,27..20,32.36..30.44.48 _ +V3.3ALWAYS
+V5_PCl 2 Moon ISA support J9E4
15,17,27,37,44  +V12S 1
Moon ISA support 19E2 Default: 1-2 RPIEJA & T PIRQCH 18,2120
. el _ hed,
+V125_PCI Default: 1-2 1822 PCI_REQA# [ >—3— o 1o
22,44 -vi2s CON3_HDR 3 1] RETE
R7B2. 0,01 19 19 PCILNOGO [> >—3 V33PCISLT3 g R UFE o INT_PIRQE# 18,21,22
+V3.35_PCl CON3_HDR
115,18..20,27,30,32,35,37..39,43,44 +V5PCISLT3 VSPCISLT3 INT_PIRQB# 15,18,21,24
c7B4 _fees PCI_RSV1 2 +V125 PCl
i Al /3.3PCISLT3 INT_PIRQG# 18,21,22
Bl 1oy TRST# A
B2 TeK +12v 42
18,21,24 INT_PIRQD# GND1 ™S Moon ISA support
- PCI_SLT3INTB# DO DI Default: 2-3
18,21,22 INT_PIRQF# = B5 1 sv (1) +5v (7) A2 PCI SLT3INTA%
" B8 1 5y (2) INTA# (A8
15182124 INT PIRQA#  <E>—————————— 4RO T FCL SLTSNTD B INTB# INTC# (A7 PCL SLISINTC#
—B8 1 |\TD# +5V (8)
18,21,22,37 INT_PIRQH# <TB>—4 W‘%FF 5 ; Q.01UF ICBNZ LT3 PRONTLY -89 pRNTL# Rsv3 A% <> PM_CLKRUN# 19,21,223832,3437
22 HVES PCl L— - — - — - — | 001UF||c8c2 sUT3 RRSNT2Z  gip | RSV BV (9) Fa1p PCI_RSV4 5 ToHH———<X rcienTar 181922
Bl prsNT2# Rsva ALl o]
20..22,27,36,37,42.44  +V5 RRGA 0 = 13 | G\D2 GND14 =2 OF—=—-<X] PCI_GATED_RST# 22,323
HWEPCISLTS G ] - oXYIT B14 | GNDS GNDI5 774 CON3_HDR
ol Place close to slot 3 ‘ - 87‘22 24,32,34,37 INT_SERIRQ <Z> Bt RSV2 Rsvs —a2d -
GND4 RST# <X 1BUF_PCI_RST# 18,22,24,26,31,32,34,37
Y cscs T cees C8Ba CBE6 c8B5 T NY_STUFF_0 B16 Al6 _PCL_ 122,24,26,31,32,34,
1 R 1 1 L NRRTUPR O, 6 CLK_PCI_SLOT3 [> > o gINKD . +5\(/3 ’(\‘1% XE S3 PCI_GNT3#
20UF | 0.4UF 01UF | 0aur 0.1UF 1821 pCl REQIH <] BIE | oROs ondie Fata
BL9 | i5v (3) PME# [FA12 PCI_PME# 15,18,22,37
+V3.3PCISLT3 - 18,22,24 PCI_AD31 % 820 Ap31 AD30 (420 PCI_AD30 18,22,24
- Place close to slot 3 18,22,24 PCI_AD29 By | AD29 +3.3V (1) [Ta5n
£22 GND6 AD28 [-h22 % PCI_AD28 18,22,24
18,22,24 PCI_AD27 AD27 AD26 PCI_AD26 18,22,24
Ycap7_tcaps | cace | Csez | cscs | caDo c8D5 162224 PO ADZE % 224 | 308 e wen
[a25 |
22UF | 22UF 01UF ] 01UF ] 01UF | 0aUF ] 0auF 182224 PCI CIBERH Bo6 | 133V M AD24 = s SIT3 IPSEl <> PolAb2A 82220 D18 182224
22, . B26 ciBEs# IDSEL 428 FeAR O ¥ 22,
= 18,22.24 PCI_AD23 8271 AD23 +3.3V (8) [FA2L
= GND8 AD22 PCI_AD22 18,22,24
+V5S 8,15..18,20,24,25,27,34,35 38..40,42,44,47 18,2224 PCI_AD21 % 8291 AD21 AD20 (A2 % PCI_AD20 18,22,24
Layout Note: 18,22,24 PCI_AD19 331 AD19 GND18 231
: +33V (2) AD18 PCI_AD18 18,22,24
R7E3 Place half of these caps by PCl slot 1, the other 18,22,24 PCI_AD17 B32 | n\p17 AD16 [—A32 % PCI_AD16 18;},24 335 PCI
0.01_1% half by PCI slot2 18,22,24 PCI_C/BE2# B33 | c/pE2# +33V (9) [FA32 /3.3S_|
gzi GND9 FRAME# ﬁzi <Z> PCIFRAME# 18,21,22,24 V3.3PCISLT3
22 +vss pCI 18,21,22,24 PCIIRDY# <> IRDY# GND19 -
B36 | .33v (3)  TRDY# <> PCILTRDY# 18212224
. 18,21,22,24 PCI_DEVSEL#<Z> B37 | pEVSEL#  GND20 [FA3L RSE2
{_ Ras| [ A8
[9 [9 [Q [g E [E [E IE GND10 STOP# <> PCI_STOP# 18,21,22,24
8E3 _[c8B7 _[c7BS _[C7E2 786 [C8E7 csca [c7c3 [c7c2 18212224 PCI_LOCK# % B8 | 0k 433y (lo) A 1 ReE3
F F F 18,21,22 PCI_PERR# PERR# SDONE SMB_CLK 18,21,22,24,47 10K
/qu|: 2UF  P2UF  p2UF FlUF FIUF FlUF FIUF FlUF 2] 5550 2300 [ % SuB_CL 1821222447 3
18,21,22,24 PCI_SERR# <Z> SERR# GND21 8
B3 | 33V (5) PAR [-A43 PCI_PAR 18,22,24 ]
18,22,24 PCI_C/BE1# % Sjﬁ“_ CIBEL# AD15 [-A44 PCI_AD15 18,22,24 'g
18,22,24 PCI_AD14 AD14 +3.3V (11) Q 1
_IQBS _E?m _IC_”E“ _EBH _E’“ _IQBS _EB _12354 J°_759 B40 GD11 AD13 448 % PCI_AD13 18,22,24 'o B
18,22,24 PCI_AD12 AD12 AD11 PCI_AD11 18,22,24
|5.1UF F.IUF FlUF F.lUF F.IUF F.lUF F.w F.lUF F.lUF 169594 PCIADIo % Bag | Ao12 oot [ad [ ;3335&04
¢——B49 § 5yp1o ADO9 |-A42 <Z> PCIADY 18,2224
= KEY
18,22,24 PCI_AD8 B52 "Abos CIBEO# [-A32 <T> PCICIBEOH 18,2224 PCI_GNT3# 18
18,2224 PCI_AD7 ADO7 +3.3V (12) [FAS3
B54 1 133V (6) ADOG (424 PCI_AD6 18,22,24
18,22,24 PCI_AD5 B35 1 AD05 ADO4 [FA55 PCI_AD4 18,2224
18.22.24 PCI_AD3 B56 | Apo3 GND23 A6 ¢
BS7 1 GNp13 ADO2 [FA3L PCI_AD2 18,2224
18,22,24 PCI_AD1 B8 1 D01 ADQO [-A58 PCI_ADO 18,2224
¥V (4) 45V (11)
B60 A60
+V3.35 5,6,89,11,15,16,18,20,21,26,31,33..36,38..40,42,44,48 21,22 PCIACKs4# [5> B61 f;ﬁg 55\?(6142’; AG1 <X poi_REQes# 21,22
B2 | 5y (6)  +5v (13) FAB2
RSE1 = J8B2  CONI20_PCI =
9 Note: To Power PCI Slot3 in
0.01_1% +3.35_PCI SLOT3
suspend Stuff R8B5, R7C3, R8P2
and Unstuff R8B6, R7C6, R8P1
8D8 _[c7D6  [c7D2  [csDe  fcsco  fcsDa  [csD2  [csp1 [csc7  [cres  fcvpi fc7El [c7D7 [csEl
FZUF FZUF F.lUF F,lUF F.lUF F,lUF F.lUF F.lUF F,lUF F,lUF F.lUF F,lUF FlUF FlUF
PCI Slot3 is farthest Title ’
= from processor PCI Slot 3/Moon-ISA support & Decoupling
Size | Project: Document Number Rev
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A B [ C [ D E
Qbuffers used for isolation during suspend 8,15..18,20,23,25,27,34,35,38..40,42,44,47 +V5S
as well as 5V->3.3V translation
U9D2 +V5S_QSPWR — <] DOCK_QDEN# 25
»—ne vee B -— ’
18,22,23 PCI_AD[31:0] <Z === 1! Ap22 " DOCK AD
PCTAD23 3 ﬁ; 12; 45 DOCK AD coc1 CcoP1
PCl_AD26 4 1A3 183 44 DOCK _AD:
PCI_AD27 5 43 DOCK_AD: 22UF 0.1UF Q9D1
PCI_AD30 5 ﬁ“ 124 PP DOCK_AD30 BSS84 | cop1
PCI_AD3L 7|1 185 [0 DOCK AD3I = = -
PCI_AD29 9 | 1A6 6 39 DOCK AD29 0.1UF
PCI_ AD28 10 37 127 38 DOCK_AD28
PCI_AD25 11| A8 S 37 DOCK_AD25 =
PCI_AD24 2| 1A a0 3 DOCK ADas
PCI_AD12 13| Jpt o) 28 DOCK_AD12
PCl_AD14 14 282 282 34 DOCK AD14
PCI_AD15 16| 522 02 [5apockAD
PCI_AD18 18 | opo A DOCK_AD 19.22,37 +V3.3S_ICH
PCl_AD19 19 2A5 285 30 DOCK _AD:
PCI_AD21 20| 500 80 |22 DOCK_AD
PCI_AD20 21| 5he oo 28 DOCK_AD20 R7G2 +V5S_QSPWR
PCI_AD17 22| o0t o [ DOCK_AD17 8.2K U9EL '|'
P
PCLADLE 231 59 2g9 (28 DOCK AD16 »—1 ne vee 8
CI_AD13 24 25 DOCK_AD13
2A10  2B10 coc2
N >b3L 1A1 181
17,25 DOCK_QPCIEN# @-—dﬁ 10E# GND1 18 PCI_GNTB# > > 1A2 1B2 DOCK_GNTB# 25 0.1UF
20E# GND2 |- 18 PCIREQB: << | 4113 1B3 DOCK_REQB# 25
GND3 32 18,22,23,32,34,37 INT_SERIRQ <B> A4 184 DOCK_SERIRQ 25
GND4 4L 15,18,21,23 INT_PIRQAH <3 1A5 185 DOCK PIRQA# 25 ——
S ICETDIE0 —<Z> DOCK_AD[31:0] 25 15,18,21,23 INT_PIRQB# <33 1A6 1B6 DOCK_PIRQB# 25 =
18,21,23 INT_PIRQCH <&=> 1A7 1B7 DOCK_PIRQC# 25
18,21,23 INT_PIRQD# <3=> 1A8 1B8 DOCK_PIRQD# 25
+V5S_QSPWR 18,21.23 PCI_SERR# <> 1A9 1B9 DOCK_SERR# 25
UID1 - 18,22,23 PCI_PAR <&> 1A10  1B10 DOCK_PAR 25
18,21.23 PCI_IRDY# 2A1 281 DOCK_IRDY# 25
»—14 ne vee HB 18,21.23 PCI_DEVSEL# 282 282 DOCK_DEVSEL# 25
18,21..23 PCI_STOP# <> 2A3 2B3 DOCK_STOP# 25
Zg ﬁg g 1A1 1B1 iﬁ ggg ﬁg _chm 18,21.23 PCL_TRDY# <> 274 28B4 DOCK_TRDY# 25
BCI AD! | 1A2 182 = DOCK AD 0.1UF PCI_LOCK# <> 2A5 2B5 DOCK_LOCK# 25
PGl AD =] 1A3 1B3 =)o DOCK AD : PCI_FRAME# <S> 2A6 2B6 DOCK_FRAME# 25
PG ADTO 2 184 184 43 DOCK ADID == PCI_CIBE3# <& 2A7 287 DOCK_C/BE3# 25
G ADLL 1A5 185 42 BOCK ADLL = PCI_CIBE2# 208 288 DOCK_C/BE2# 25
CrADS I 1ne 1B6 JAS DOCKAD PCI_C/BEL# 2A9 2B9 DOCK_C/BEL# 25
SCIADS 2 12; 12; BN SocK A0 18,22,23 PCI_C/BEO# 2A10  2B10 DOCK_C/BEO# 25
PCI_AD5 11 37 DOCK_AD5 8
= 1A9 1B9 DOCK OPCIEN 1—4-30105# GND1
Cl_AD4 12 17070 1m10 |26 DOCK_AD4 _Ql 471 5064 GND2 g
1821.2347 SMBDATA | .\ <3>—13 §ﬁ§ gg; 53> | Dock_smBDATA 25 Gmgi 22
PCI_ADO 16 33 DOCK ADO G
2A3 283 74CBTD16210 =
18,21..23,47 SMB_CLK <>—181om 2B4 DOCK_SMBCLK 25 =
%19 1 5n5 285 30—
201 506 286 M2
=211 5n7 287 28—
%—221 5ng 288 2L
7,17 DAC_DDCADAT. 2A9 289 DOCK_DDCDAT 25
7,17 DAC_DDCACLK 2A10  2B10 DOCK_DDCCLK 25
8
DOCK_QPCIEN# | 473 e )
GND3 32
GND4
74CBTD16210
+V5S_QSPWR
uoct
*—311a1 vee 24
18,22,23,26,31,32,34,37 BUF_PCI_RST# [ > >—411a2
*—111a3 181 F—= CoR2
19,21..23,32,34,37 PM_CLKRUN# <ZS>—1E8-11n 1B2 F3—{ > >DOCK_RESET# 25
111 145 183 FA—< IO‘IUF
1B4 DOCK_CLKRUN# 25 =
141 on1 185 F0—<
18 PCI_GNT4# 2A2
18,21 PCI_REQ4# 2A3 281 FE—x
6 CLK_DOCKPCI 2A4 282 DOCK_GNT4# 25
32,36,37 DOCK_INTR# 2A5 283 DOCK_REQ4# 25
284 CLK_DOCKCONNPCI 25
285 DOCK_DOCKINTR# 25
OE# 10E#
20E# GND —-'-j
R9C1 SN74CBTD3384 Title . .
100 QUIETDOCK = Docking Q-Switches
QSWITCH Size | Project: Document Number Rev
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A B c D E
JOE3A JOE3C
1 GNDO REQ# H DOCK_REQ4# 24 0 3y LPT BUSY 26
%—2-v bCo GND7 GND30 LPT_D5 H2Lx
XJA— v DCl PERR# PR—x 103 ne7 LPT_D4 —%g%
GND1 SERR# PE————————<&> DOCK_SERR# 24 GND31 GND39
21 GND2 [ DOCK_AD1/ 105 4 Ap17 ERROR# 130
£ RED_RTN stop# pil—— DOCK_STOP# 24 DOCK AD16 1061 Ap16 LPT D1 3L
17 DOCK_RED RED TRDY# 32— DOCK_TRDY# 24 GND32 LPT DO 82
17 DOCK_VSYNC 81 ysync GNDg (33 gggE ’;gg 108 1 Ap13 GND4p (33
17 DOCK_HSYNC 9 SYNG Lock# 34— DOCK_LOCK# 24 109 § Ap1p SER OUT 34
10 GND3 FRAME# 32— DOCK_FRAME# 24 110 GNpa3 SER_RTS 33
111 GND4 GND10 (38 DOCK_ADS 1111 Apg SER_CTS (38
<12 neo ClBELH PAL—r DOCK_C/BEL# 24 DOCK ADS 1121 apg SER DTR &L
24 DOCK_SMBDATA <> SM_DATA CIBEO# DOCK_C/BEO# 24 DOCK ADS 12 GNDaa MS_DATA 138
24 DOCK_CLKRUN# ——15g cS:IESSLi Gﬁ?éé 49 i DOCK AD29 DOCK AD4 115 ﬁgi Méﬁ%ﬁ 140
24 DOCK_REQB# %:—mo PC_REQ# AD28 (41 DOCK AD28 1161 GND3s L_LININ 4L
- 171 GND5 GND12 [-42 DOCK _AD1 1171 pp1 LIN_GND {142
18 oho hoge a3 DOCK_AD25 DOCK_ADO 118 | hoo RN ez
*—19 1 Ne1 AD24 (24 DOCK_AD24 19 6np3s ~ NCs 144
*—201 N2 GND13 22— 24 CLK_DOCKCONNPCI [ > > 120 1 pei cLk MIDI_SRX |43
211 CD3#GND AD21 (48 DOCK ADIL 1211 GNpa7 MIDI_STX (48
24 DOCK_PIR L 224 41 DOCK AD20 1224y 0SB+ 4L
_PIRQC# INTD# AD20 2 SLCTIN# USB+
24 DOCK_PIRQB# ——239f |NTCH GND14 %1239 p T AFDY Use- (485
24 T >
GND6 V_ACDCO [F42—< <12 i pe GND42 49—
24 DOCK_GNT4# [ > >————1——259 GNT# V_ACDCL 28— 125 | GND38 DCKINTR# P80 ————— ™S> DOCK_DOCKINTR# 24
_ 200Pin_Docking-Plug 200Pin_Docking-Plug
24 DOCK_AD[31:0] <>
J9E3B J9E3D
<511y pca UNDKGT# D-Z-g—x »<1511 5 LPT Acks# P8
XJS% v_DC3 GNp22 L *A52 1 59 LPT_D7 L
33 GNp15 PAR DOCK_PAR 24 kﬁi— NCO LPT_D6 —31'-}2%
221 GND16 PCI_RST# D-gg——é E DOCK_RESET# 24 DOCK AD1S 12a7] oND4s GND48
GRN_RTN GND23 AD15 LPT_INIT# P80
17 DOCK_GREEN [ > > ﬁ‘; GREEN |RDY# oﬁl—w DOCK_IRDY# 24 DOCK AD14 }ES_ AD14 LPT D3 [LBLX
ST BLU_RTN DEVSEL# Dﬁ% DOCK_DEVSEL# 24 DOCK ADLL 157 GNDas LPT D2 —gﬁ
17 DOCK_BLUE BLUE GND24 AD11 GND49
24 DOCK_DDCDAT 59 1 ppc_pAT C/BE3# PBd— DOCK_C/BE3# 24 DOCK_AD10 159 1 AD10 SER_RD (184
24 DOCK_DDCCLK 80 ppc_cLk CIBE2# DOCK_C/BE2# 24 160 4 GNpas SER_DSR [
81 { GNp17 GND25 (88 DOCK_AD7 1611 Ap7 SER_RI 186
62 | oNDis gy [z DOCK_AD31 DOCK_AD6 162 | hoe ser ooy ez
63 | a8 DOCK_AD30 163 =
24 DOCK_SMBCLK £ s _cLk AD30 (8 DOCK AD3 183 Gnpas KB_DATA (88
24 DOCK_SERIRQ SERINT GND26 bOCK AD27 SOCKADS AD3 KB_CLK (189
851 Nc3 AD27 20 G ADSS 165 1 Ap2 Ne11 R0
24 DOCK_GNTB# [ >——T1—"889 pC anT# Ap26 L DOCK_AD 166 4 GNpa7 L_INOUT [H2L
GND19 GND27 SRBTN# L_O_GND 22
<681 Ncg AD23 23 DOCK AD23 24 DOCK_QDEN# << F————1689 opens R INoUT 23
94 DOCK_AD22 169, —
891 s AD22 1699 QpciEns NC12 H24-x
><—7ﬂ13'— NC6 GND28 —gg—- bOCK AD19 19,21,32,37,39 PM_PWROK [ > > NBPWROK MICIN 22
24 DOCK PIR GND20 Ap19 28 DOCK AD1S A1 ppwRrsw MIC_GND {28
_PIRQA# ——129 |NTB# AD18 27 1221 Ne1o 5v_USB 2L
24 DOCK_PIRQD# —ﬁo INTA# GND29 *AL3 1 pT sieT | GND use 8
GND21 V_ACDC2 22— >ﬁ-}§o LPT STB# SUSTAT# —%g-g—
UNDKRQ# v_ACDC3 10 CD4#/GND cD1#
200Pin_Docking-Plug = 200Pin_Docking-Plug =
CROC1L

200

199
150
149

52512 1

8,15..18,20,23,24,27,34,35,38..40,42,44,47

17,24 DOCK_QPCIEN#

R9E1

+V5S

10K

19,32,37,38,4344 PM_SLP_S3#[ > >3 J—‘ 1 DOCK SUSTAT#

There is pull-up on

BAR43 docking station.

Te " Docking Connector
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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RaV2 47
18,22..24,31,32,34,37 BUF_PCI_RST# =
lw)
é PRIMARY HDD CONN
@
= 1432 , IDE_PDD[15:0] 19
19 IDE_PDD[15:0] IDE_PDD7 Fu 3 IDE_PDDS8
TDE_PDD6 s ot s TDE_PDDY
TDE_PDD5 ot e TDE_PDD10
TDE_PDD4 [E S B TDE_PDDIL
1DE_PDD3 n R TDE_PDD12
TDE_PDDZ2 XY o KT TDE_PDD13
5,6,8,9,11,15,16,18,20,21,23,31,33..36,38..40,42,44,48  +V3.3S TDE_PDDL 15 bt 16 IDE_PDD14
RP2J1C TDE_PDDO VA 2 BT DE_PDD15
6 19 0|
19 IDE_PDDREQ < < T 21 510f-22
4.7K 23 24
19 IDE_PDIOW# o) R2J2
19 IDE_PDIOR# % S 25 Io[of-28 IDE PD CSEL
19 IDE_PIORDY < < | 27 5Tof-28 A
19 IDE_PDDACK# [ 29 1570} 30 70 =
18,21,37 INT_IRQ14 1 ;; Do—gﬁ =
19 IDE_PDA1 9 > > IDE_PATADET 19,37
19 IDE_PDAO éé—%?— jgg—
19 IDE_PDCS1# o
27,44 IDE_PDACTIVE# < < | 39 {oro} 40 e
= 20x2-HDR =
19 IDE_PDCS3# =
19 IDE_PDA2
27 IDE_D_SRsT# [ > >————— SECONDARY HDD CONN
19 IDE_SDDI[15:0] . J4J1 5
IDE_SDD! e IDE_SDDS8 IDE_SDD[15:0] 19
e R TDE_SDDY
e TDE_SDD10
10 TDE_SDDI1
o BT TDE_SDD12
TDE_SDD! S BT TDE_SDD13
5,6,8,9,11,15,16,18,20,21,23,31,33..36,38..40,42,44,48  +V3.3S TDE_SDD1 S BT DE_SDD14
RP2J1D TDE_SDDO Iva o BT IDE_SDD15
5 19 )
19 IDE_SDDREQ < < | 21 15022
47K 23 24
19 IDE_SDIOW# o)
19 IDE_SDIOR# 25 Plof-28 R3J1
19 IDE_SIORDY ] 27 I5tef 28 IDE_SD CSEL
19 IDE_SDDACK# [ 29 JoTof-30 0 =
18,21,37 INT_IRQ15 ] :]% Do—gﬁ =
19 IDE_SDA1 9 > > IDE_SATADET 19,37
19 IDE_SDAO FJ— |6 R2IL
19 IDE_SDCS1# 37 polof-38 oK
27 IDE_SDACTIVE# < < } 39 ¥S[o)-40
= 20x2-HDR =

19 IDE_SDCS3#
19 IDE_SDA2

Tile  |DE 1 0f2

Size | Project: Document Number Rev
A Intel 852GM CRB
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C D E
Secondary IDE Power 8,15..18,20,23..25,34,35,38..40,42,44,47  +V5S
8,15..18,20,23..25,34,35,38..40,42,44,47  +V5S
C2H1 o
U3H1A
0.1UF
= R2HS5 C2H2
34,37 IDE_SPWR_EN# [ > > 1 2 UBHIE M T 1000F b e -
|
74HC14 R2HG 390k U2H1A U2HIB | R2H1 |
74HC14 IDE_SPWR_EN 11 ﬂ- 10 IDE_SPWR2_D IDE_SPWR2 S14925DY || sto25DY ! NO_STUFF_Q 4
+V5S_IDE_S I |
|
|
= Note: Primary>e [ "4 | 14 ot ------
= Power on Turner
8,15..18,20,23..25,34,35,38..40,42,44,47  +V5S DC/DC Module Ll +V12S_IDE_S
+V5S_IDE_S J2H1
U3H1D U3H1B T
1 o
SHMIDT2 IDE_SRST# R3H2 R2H7 [gzws [92.11 [z_:zwz C2H T ]
o [T >0t 3 [] >o4 = AA{ S>> IDE_D_SRST# 26 Son 196 2 °
74HC14 47 1UF  P2UF P.1UF [100uF
74HC14
_1__ 4Pin_PwrConn
,,,,,,,,,,,,,,,,,,,,,,,,, ; For
™ I
Q3H1 1517,23,37,44  +V12S 8,15.18,20,23.25,34,35,38.40,42,44,47  +V5S | Secondar
|—1lBSs138 | SPARE GATE | . y
- IDE_SPWR_EN_Q# +V12S_IDE_S | | IDE Drive
IDE_SPWR_EN# ‘ U3H1C | 3
— ' ! | Only
R2G11 2G14 ‘ |
Iy | SHMIDT3 g5 ﬂ- 6 TP_SHMIDT_C
Q361 R2G10 1000PF ‘ |
= IDE_SPWR_EN M IDE_SPWR_EN_D# Q2G4 ‘ R3H1 |
SI2307DS
2N7002 ook | 74HC14 !
= | 0 |
| |
| |
‘_
8,15..18,20,23..25,34,35,38..40,42,44.47  +V3S IDE Activity LEDs MDC Interposer Header
5,15,19..23,28,29,32,36..39,44,48  +V3.3ALWAYS
R236 15,18..20,23,30,32,35,37..39,43,44  +V3.3
470 20.23,36,37,42.44 +V5_
J9F4
) IDE_PLED 1 5 2
o 3 BSola
5 IS ol-6
19 AUDIO_PWRDN ¢ {T>> AC_SPKR 19
/SZ Dsa 19 AC_SYNC E% 7 5o} -8
‘ ROF3 33 SDATAINL D 1? o O }2
19 AC_SDATAINL — [ R9F5
i 19 ACisDATAINO% ROFY 33 SDATAING_D 13 foof-14 AC_SDATAOUT.D 33 AC_SDATAOUT 19
RIF6
18 'SDATAIN2 D 33
T AC_SDATAIN2 19
26,44 IDE_PDACTIVE# [ > >— 19 AC_BITCLK <X }-R9G2 33 ACBITCLK D 19 oXe! ¢ g; AC_RST# 19
= 2x10-SHD-HDR — ||
ROF2
10K
+V5S_IDE_S
‘ Layout Note:
Place MDC series resistors
R2J3 0.1 to 0.4 inches from MDC 1
\,\ 70 Lheader based on topology J
26 IDE_SDACTIVE# [ > > 1 m 2 IDE_SDACTIVE# Q
DS2J1 i
GREEN itle
IDE 2 of 2/ MDC INTERPOSER
Sllee Project: Intel 852GM CRB E“)ocument Number Rev
27 of 59
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A B C D E
+V5_ALWAYS  20,21,29
R4B2
+V5_USB1
0.01_1% E4BS 5,15,19..23,27,29,32,36..39,44,48  +V3.3ALWAYS
baur
+V5_ALWAYS  20,21,29 RP4B1B RP4B1A
10K 10K USB_OCO# 19
R4B3 U482 FB4B1
1K 1 ba ~ 500HM FB4B2
> ﬁ-\‘ND ggﬁ 7 SBPWR_CONNC 1 7 2 500HM
2] Ena ouT2 |6 USBPWR_CONND [ 1z 2
EN_U16
: 41 EN2 oc2# PA——e[ > > UsB_OC1# 19 _[caar 1 cans
TPS2052 |cans | cane :Izmpp:i 150UF
= 470PF 150UF B
Lam2
19 USB_PNO <> I oaoat+4 1 Hggg__vcc
19 USB_PPO <> 2 L AL 3 §ISBCH
90@100MHz CRAM3 CRAM4
Triple
USB
- =4 Connector
Clamping-Diode J4A2
Clamping-Diode 1
H e e
e PR
LamM3 GND1
1 " USBD_VCC 5 13
19 USB_PN1 <Z> AAA 1 Eg. 6]Y/CC2 mooe GNDA Ty
o~~~ +
19 USB_PPL <> 2~ 3 IHp1 PR Gnpg 2
B GND2 GND7 L
90@100MHz CRAMS5 CR4M6 __USBE_vCC 9
10| YEC3  BorTOM
10 pir2
P2
Clamping-Diode 1 3_stack_USB
Clamping-Diode =
L4M1 S
USBE-
19 usB_PN2 <> I oa—t+4
19 usB_PP2 <B> 2 L~ S USBE+
90@100MHz CRAM1 CRAM2
+V5 USE
481
5,15,19..23,27,29,32,36..39,44,48  +V3.3ALWAYS = =
E.lUF Clamping-Diode
= Clamping-Diode
+V5 ALWAYS  20,21,29 9
RP4B1C RP4B1D
10K 10K USB_OC2# 19
R4B1 U4B1 FB4B3
1K 1 3 9 500HM
5] GND oc1# P USBPWR _CONNE 1 /7 2 USBE yCC
alh oot b “ Title
EN_U10 EN1 UT: oca#
. = 4 EN2 oczs pi—= Cant cans USB (1 of 2)
= TPS2052 470PF 150UF Size | Project: Document Number Rev
1 I_ A Intel 852GM CRB
- - 28 of 59
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A B C D E
5,15,19..23,27,28,32,36..39,44,48  +V3.3ALWAYS
+V5_ALWAYS 20,2128
R6B2 R6A7
R6N2 10K 10K
0.01_1%
= UsB1 USB_OC3# 19
ba FB5B1 500HM
GND OC1# P USBPWR CONNA 1, o
:_?‘Nl 83% 5 USBPWR_CONNB 7/
EN2 oC2# P5——e{ > >usB_oc4# 19 _LCSBZ —LCSBI
TPS2052 470PF 150UF
= = J5A1B
USBA VCC
veet
1 4 USBA- 2
19 USB_PN3 <F&> AAN - USeAs 29 ggo ToP
19 UsSB_PP3 <> e I [ enow PORT
FB5B2 500HM =
90@100MHz - A vee? .
CR5M3 CR5M4 7/ \F(;:lcz BOTTOM
C5B4 C585 7 b1
470PF 150UF GND11
= == = = —  STACKED_RJ45_USB
Clamping-Diode
L5M1L Clamping-Diode
1 4 USBB-
19 USB_PN4 <> \AANA - USEET
19 UsB_PP4 <> 21 A 3 [
90@100MHz -
CR5M1 CR5M2
Clamping-Diode 5,15,19..23,27,28,32,36..39,44,48  +V3.3ALWAYS
Clamping-Diode
R7V10
10K
19 USB_OC5#
Title
USB Connector (2 of 2)
Size | Project: Document Number Rev
A Intel 852GM CRB
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s

18 LAN_Jolk <}

If LAN is enabled,
PM_LANPWROK waits for
PM_PWROK to go high and
stays high in S3.

18,32 PM_LANPWROK |:Z>—1J

+V3.3

15,18..20,23,27,32,35,37..39,43,44

R6A1

+V3.3_LAN

L6A1

Bulk caps should be 4.7uF or higher.
1 1 ~—2 +\y3.3 L LAN
4.7UH 6A6 C6A4
E,lUF 4.7UF
q | vesur |

Layout note:
Place 100 Ohm resistor
close to 82562EM

Optional cap: C1 value
6pF - 12pF if needed for

Layout note:
Transmit/Receive pairs
need to be 50 ohms

82562EM

magnetics +V3.3_LAN
Jgg NN o = | J5A1A
.—N#vwr\o—n—-—a UBA ‘ No Stuff 1 LAN_TDP R 15
TAN-TON TDP RXC
HONN A AN AN AN | | — 10 TDN
SE PRI SN2 R6AS5 | | ceAL | GND1 28
39 1ok >>88893383328 rpp L 00 1% WO STUFF 10pF | M€ 131 150y GND2 (2L
18 LAN_RST JRSTSYNG ~ =~ === ToN [y 0 L PRSTEREAPE R6AL L 2] GND3 28
18 LAN_TXD2 JTXD2 GND4 22
18 LAN_TXD1 15 LAN_RDP 121_1% 11 o
+V3.3_LAN = JTXD1 RDP 4| ROP GNDS5 [52
! 18 LAN_TXDO JTXDO RON 18—y LAN_RDN | RDN GND6
18 LAN RXD2 37 JRXD2 Platform LAN = GND7 22
| 25 LAN RBI00 6A2 ~_ 619 4% 17 RN 21
R6AG 18 LAN_RXDL 35 JRxD1 Connect RBIAS100 CANRBIO STRD 1 Lep_PwR GNDs (2L
10K 18 LAN_RXDO JRXDO RBIAS10 g | SPEED LED ﬁIYLW GND9
= ACT_LED =
LAN_ADV | =
LAN_TCK = 414 Apvio ACTLED 32 bm éggtggﬁ 20 | INK_LED -
b g | 1SOL_TCK SPDLED [ AN _LILED# STACKED_RJ45_USB
1 29 ISOL_TI LILED
LAN_TOUT 'TSOOJ‘T*EX e xo [AL_LANXZ I Magnetics and LED resistors;
o e TESTEN  qo<woaon'<dSEs X1 P8 ——="1 | are integrated into RJ-45 |
NNNNVLNNLNNY . |
20222229299 Y5A1 | Chassis GND |
I (should cover part |
|

NO_STUFF

o od o rfj <IN -—1—|D|J—-
o R B RN R RS 3 R R RN

25MHZ

_[C6A9 _[c6A8

2PF 2PF

: of magnetics)

Tie | AN Interface (82562EM)
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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A B c D E
4
56,89,11,15,16,18,20,21,23,26,33..36,38.40,42,44,48  +V3.35 +V3.35 FWH
R8HS
UBH1
001 1%
18 FWH_INIT# 32 |NIT# vpp L
- Eg RBWZ - ~ 100 PCI RSTE D 12 I
18,22..24,26,32,34,37 BUF_PCI_RST# RST# xgg 10 cowz 863 cawt
6 CLK_FWHPCI [>> ol veer a1 0.1UF 10UF 0.1UF
R8W1 00 FGPIO4 vl B
FGPIO3 —
RBW7 00 151 FGPI3 TBL# TEl= RBWE 100 FWH_TBL# 19,37 B
REw3 00 Tores 161 £Gpi2 wpy ple WP RBWG 100 FWH_WP# 19,37
REWA 00 _FGPIOT 17| FePe2 R }
REWS o FOPIOb 181 FGpIo FWH4 LPC_FRAME# 19,32..34,37
FWH3 LPC_AD3 19,32..34,37
TE_EwH IDS D3 FWH FWH2 LPC_AD2 19.32..34.37
TP_FWH_ID2
— TP o ———22 D2 FWH1 LPC_AD1 19.32..34.37
D 23| LPC_ADO 19.32..34.37
= TP_FWH_ID ID1 FWHO y '32..34,
————24 00 5 c s
TP_FWH_RSVD2 Ic
TP FWHRSVDI 2| RSVD2 1 TP_FWH_NCL
TP_FWH _RSVD5 34 | RSVDL NC1 TP_FWH_NC2
TP_FWH_RSVD4 RSVD5 NC2 TP_FWH_NC3
— TP FWHRSVD oo RSVD4 NC3 A ——prwrrRcs —
S NC4 =2 TP_FWH_NC5 RPYBIB
29 NGS5 TP_FWH_NC6 10K
30 | GND2 NC6 —BW
40 | GNDL NC7 —TP_FWH_NC8
GNDA NCg
‘_
2
1
FWH sits in the e FWH
FWH _TSOP_Socket , e . S— -
Not on the board e | Prolect  intel 852GM CRB Document Number ev
31 of 59
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A B [ C [ D [ E
5,15,19..23,27..29,36..39,44,48  +V3.3ALWAYS
RoAL +V3.3ALWAYS_KBC KSC J8A2
Enable 1-2 (Default)
Disable 2-3
0.01_1% C9AL CON1 _|CO9N2 [CON3 _|Com 33 +V3.3ALWAYS_KBC
5T JoUE 5.1UF TO.4UF TO.AUF To.4U Decode KBC Addresses J9A1
LML Enable 60h & 64h No Shunt (Default)
| |:| [ 1 Disable Shunt R8A3
240
1 OMHZ
cos? C9B1 .
4 18PF 18PF +V3.3ALWAYS_KBC 33 JoB1 Boot Mode Programming Straps 2
1 2 P90-P92 needs to be at VCC for boot mode programming. They are a
— already pulled up in the design. MDO, MD1 needs to be at Vss. -
— Shunt to program
+V3.3ALWAYS_KBC 33 = Jumper for J9B1 needs to be populated. System needs to supply DS8E]
V3.3ALWAYS_KBC 33 RPIBIL RPIB1D +V3ALWAYS to flash connector. GREENN ZGREENN, ZGREENN,/
10K 10K \ N N
C8AT, 0.1UF N N N
U9B1 %
uga2"] i 59 10 2
J8A2 . 5 vee PATICINIS/KIN5#/PS2CD 7 %KBC_GP_DATA 36 & _ |
33 SMC_RsT# [ >—1 RST HDR S veL PAB/CIN14/KIN14/PS2CC KBC_GP_CLK 36 o .
- = VCCB o =
SMC PROG RST# 2 {74AHC1G08 38 Avrer PAJICINLUKIN11#/PS2AD 30 %KBC_MOUSE_DATA 36 - 2
,f— AVCC PA2/CINL0/KINLO#/PS2AC KBC_MOUSE_CLK 36 o Q s
I =}
—L_CON3_HDR y SME D5 2 vp1 PAS/CINI3/KIN13#/PS2BD |22 KBC_KB_DATA 36 = £ z
- MDO PA4/CIN12/KIN12#/PS2BC RBC CAPSLOCK KBC_KB_CLK 36 1 ||‘— ~ I
X 4
SMC_XTAL 2 | yraL PoscsL: 08 —RBCSCROLLOCK o o
KBC_NUMLOCK g |
44l48  +Vv33ALWAYS 5 SMC_EXTAL 3 B AL Pog/loRe: B2 i R 55313I‘_
| NO_STUFF_10K | . |
: ‘ SMC RES# 1o Res# PEOIFTCHCINO/KIND p28—KBC SCANINO =
SMC_STBY# 8, 27 KBC SCANINL __\ 9B1
|_ _R4B4 O STBY# PEL/FTOA/CINI/KINL# D20 BC SCANINZ ] BSs138
3 39 VR_SHUT_DOWN# <<} 33 SMC_INITCLK [> >—Z nwmi PE2/FTIAICINZIKIN2HTMIY 20— BE=SEARING ™\ o —
VR SHUTDOWN R P63/FTIB/CIN3/KIN3# = NINE—N\
19,21,25,37,39 PM_PWROK ROA 0 I—/\/\/RaB4 RV GATEF — 2+ P51/RXD0 P64/FTICICINA/KINa# P32 BN L e
__NMI_GATER 14 | B
StuT ROAG only Tor n-okt PSO/TxDO PBS/ETIDICINS/KINS# B2 ™ (BC"SCANING N FTgea1
36,37,44 SMB_SB_CLK P52/SCKO/SCLO P66/FTOB/CING/KING#/IRQ6# BC SCANINZ N BSS138
44148 +V3.3ALWAYS programming 36,37,44 SMB_SB_DATA P97/SDAO PG7ICINTIKIN7#IRQ7# PIB—E o
0l et = 10,25,37,38,43,44 PM_SLP_S3# PIBIO/EXCL 60 KBC SCANOUT15 =K IKBC_SCANIN[T:0] 36
4 poiirQi# 363744 SMB_SB_ALRT# 259 P92/IRQU P27/PW15 2~ RE SCANOUTLA
_ NO_STUFF_10K 1 Q| PO1/IRQ1# P26/PW14 25 BC SCANOU
37,44 SMC_ONOFF# [>>—259 Po0/IRQ2#/ADTRGH P25/PW13 =
SWOA1 63 BC_SCANOU .
P24/PW12 = Bluetooth Sideband
RP9ALB 2 SMC_LID 38 | pro/an o3Pl |84 KBC SCANOU
Ly VIRTUAL_BATTERY 39 | P70/ANO 3 65 KBC SCANOUTI10 +V3.3ALWAYS  5,15,19..23,27..29,36
|_—°‘—193PD SLIDE P71/ANL P22IPWI10 28— B =S EANGUTO
D — = 19(20,37,38,43,44 PM_SLP_S4# P72/AN2 HBS/2149F-Z P21/PW9 2 BC SCANOUTS J9B2
N J9A3) 37,44 AC_PRESENT# P73/AN3 P20/PW8 3T S NOUTT BT_WAKE
B )\ 1
SWITCH 24,36,37 DOCK_INTR# BT WAKE P74/AN4 P17/PW7 5 BT ON ]
Default Open Tﬁ)—@_ P75/AN5 P16/PWE 73 BC SCANOUT6 —#LO
KSC P76 44| 74 __KBC SCANOUT5 BT DETACH 313
= KBC_DISABLE# 45 | P76/ANE/DAO PISIPWS oK BC SCANOUT4 SMB_SB_CLK S
e s L4y Cianis Ha—xee <caou S-S DRt 419
39,4448  +V3.3ALWAYS 18,30 PM_LANPWROK PAO/CINS/KINS# P12/PW2 ;; 8 Jéﬁ 8j 2
19,37 PM_PWRBTN# P40/TMCIO PLUPWL [ ey BESCANOUTO o
VBATTON SW8AL 37,3942 VR_ON P41/TMOO P10/PWO - S}
VAT 37,38 FAN_ON P43/TMCIT/HIRQLL KBC_SCANOUT[15:0] 36 com1 | com2 8Pin_HDR
2 19,21,25,37,39 PM_PWROK P44/TMO1/HIRQ1 P30/HDBO/LADO >>LPC_ADO 19,31,33,34,37 -
fs_PﬁT SLIDE 19,21,37 PM_RSMRST# P45/TMR11/HIRQ12 P31/HDB1/LAD1 <E&>LPC_ADL 19,31,33,34,37 01UF | 10UF —
= 5,19,21,37 PM_THRM# P46/PWX0 P32/HDB2/LAD2 < >LPC_AD2 19,31,33,34,37 : =
48 SMC_SHUTDOWN P47/PWX1 P33/HDB3/LAD3 <& >LPC_AD3 19,31,33,34,37
VIRTUAL 18,37 H_RCIN# PB5/WUES# P34/HDB4/LFRAME# LPC_FRAME# 19,31,33,34,37 ==
BATTERY 37 SMC_RSTGATE# PB4/WUE4# P35/HDB5/LRESET# BUF_PCI_RST# 18,22..24,26,31,34,37 -
P36/HDB6/LCLK < _JCLKSMCPCI 6
5,37 SMB_THRM_CLK PB3/CS4#/WUE3# P37/HDB7/SERIRQ <E>INT_SERIRQ  18,22..24,34,37
JoAL 5,37 SMB_THRM_DATA 0pC] PB2ICS3H#WUE2# P82/CLKRUN# <3>>PM_CLKRUN# 19,21..24,34,37
19,36,37 SMC_RUNTIME_SCI# PB1/HIRQ4/WUE1#/LSCI P83/LPCPD# PM_SUS_STAT# 19,34,37,48
33 +V3.3ALWAYS_KBC 19,34,36,37 SMC_EXTSMI# 919 pBO/HIRQ3/WUEO#/LSMI#
— RP9ALD 19,36,37 SMC_WAKE_SCI# —gio P8O/HAO/PME# P85/IRQ4# SCIT SMB_SC_INT# 37
= 36,37 KBC_A20GATE P81/CS2#/GA20 P86/IRQ5#/SCLL
Y = P2/ TMRIOISDAL 15,18..20,23,27,30,35,37..39,43,44  +V3.3
37 BAT_SUSPEND gjg PB7/WUET# 15 J9A4
19,36,37 PM_BATLOW# PB6/WUEG6# ﬁg; 70 Measurement Point
. BT DETACH o7 71 - BUF_PCI_RST#
Programming  .v33ALWAYS  5,15,19..23,27..29,36..39,44,48 PBA/IRQ3# ¥§§3 @
Interface +V3.3ALWAYS_KBC 33 KSC_RESO 1004 Resox AVSS |46 Q9B3
BSS138
:I SMC_RSTGATE#
RPSCIA RPECIC 22,2337 PCI_GATED_RST#
1 10K 10K GATE OFF PCIRST# during S3
KSC Testpoint Header Testpoint Header
1
BT_DETACH 3 +I 4 SMB_SC_INT# J8Bl J9A2
SHUTDOWN_R KSC RESO
[ YR LR 2 531 .
KSC_P76 Title
SMC PROG RST# u D B KBC_A20GATE NMI_ GATE# System Management and Keyboard Controller
SMC_MD 11 2 . = - .
++ K Note: for flash progamming, must use = Size | Project: Document Number Rev
i CON3_HDR
134 4+ —M:l TX1 and RX1, which are pin97 and - A Intel 852GM CRB
“— CONI14_RECEPT — pin9a. 32 of 59
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A B [ C D E

SMC SUSPEND TIMER

32 +V3.3ALWAYS_KBC
32 +V3.3ALWAYS KBC
+V3.3ALWAYS SMCRST R7AL .
+V3.3ALWAYS_KBC 2 14 4
° C8A5 R8A4
SMC_INIT_CLK1 SMC INIT CLK2 5 6 SMC_INIT_CLK3 ¢ 3
i T oaur [ S>> SMC_INITCLK 32
U7A U7A4B U7A4C C8B1 U7A4D
o 74HC04 74HCO4 == 74HCO4
3] R7A2 Q8B1 4.7u0F
2 SMC_RST# D _ 9 SMC_RST 4 BSS138 = = =
o RST# _ SMC_INIT_CLK4
= 47K U7A4A
© 74HC04 R8B2
MAX809 = = J8AL " NMI Jumper: Shunt J8A: 100K
b 532138 Lfor SMC Programming
L SMC_RST# 32 19 KSC_VPPEN# _ =
=
Circuitry provides an interrupt to the SMC [ ) V33ALWAYS KB ) V33ALWAYS KB
every 1s while in suspend (this allows the [ 8 V33 S_KBC 8 V33 S_KBC
. . . | 4 4
SMC to complete housekeeping functions while ‘
suspended) 1Hz Clock JBAL
: INVD1 TP_INVD1 INVD2 TP_INVD2
Disable Shunt (Default) [ RTBL AL 11 10 TP RIAS\ A0 13 12 TP
Enable No Shunt ! U7A4E U7A4F
| 74HCO4 = 74HCO4
| - =
| Spare gates
Il
5,6,8,9,11,15,16,18,20,21,23,26,31,34..36,38..40,42,44,48  +V3.35 Bad__ 191
5,6,8,9,11,15,16,18,20,21,23,26,31,34..36,38..40,42,44,48  +V3.3S 82-83 | Shunt
CROG]
CROG2 80-81 No Shunt (Default)
LED_SEGA 1 g LED SEGDP PORT 80, 82 ¢ )
[ED_SEGB A AN_DP LED_SEGA LED_SEGDP
os=commry TEbSEes o] A AN_DP |F——— RP8HSD 0. cLED_SEGA kL
n o s K , Eoseec s RPSHAC 5 FO-SEGE 9 _M_,—<Z:| LPC_FRAME# 19,31,32,34,37
[ED_SEGE D CT_DP [ED_SEGD c 7 7TSEG_LED _CT2 RP8H5B ED_SEGC 17 | Vecl 1032 PORT82_EN#
_FW EGF E _W EGE D CT_bpP RP8HAD 4330~ 4.ED_SEGD_ 5 | VCC2 1031 =5
_F@:—LLEQ E 3 é o1 com k2 _W EGF 2 E RP8H4B » ED_SEGE 1 xggj :ggg JOH1
_ [ED_SEGG a]f ot com 12 RP8H4C 3 ;%/d,—E SEGF e JS_XM ROW2
= _ RPSHAA | {ED_SEGG_ 1028 [Caa PLD_PD
- _ 5 RPSHBA | { ED_SEGDP oozl = o
7-SEG-LED-DISPLAY ol e “LED_MUX_HI81 0
High Nibble (Lef) 4| 7SEG-LED-DISPLAY 1025 |33 TED-MUX ToBT LED_WUX_LOBL =
© ) ) 6 CLK_PCI_PORT80 >GCLK1 1023 FE—TE5 U100
g Low Nibble (Right) 7,8,10,1518 PCI_RST# [ 27 LED MUX LO8O
@ 8,10,15, | GCLR# 1022
~ PORT 81, 83 TeKNo21 28—
CROH2 CROHI 25
OE#_PORT80 a8 1020
LED SEGA 1 s LED _SEQDpP LED_SEGA 4 g LED _SEGDP 20 051/ 1019 23—
LED SEGB o [ AN_DP LED_SEGEQ | A AN_DP 46 8.9,11,15,16,18,20,21,23|26,31,34.136,38..40,42,44, 48 +V3.3S OF2/GCLK219%8 751 LED_SEGA
[ED_SEGC [ED_SEGC ROWL TED_SEGB
_TB‘LEQ EGD =]C 7 _WB‘LEQ EGDs | € 7 130 1016 ‘NTJQ CED_SE
[ED_SEGE D CT_DP [ED_SEGE4 | P CT_DP 1015 [ED_SEGD
_W EGF E _#‘LEQ EGF, | E R8J13 1014 TED SEGE
TLLEQ E £l A 9 _mLLEQ E F 9 1013 _ETLEQ EGF
G CT_COM 3G CT_COM — 1K 1012 H4—EESeee—
@ ) SUS _CLK Q :gié ‘B—SFG—JZ TED_SEGDP
— m— O — —
7 SEG.LED-DISPLAY a 7 SEG-LED DISPLAY :gg 00
) . = Low Nibble (Right) o7 8<%
High Nibble (Left) 2 7SEG_LED_CT4 858138 TMS/I06 E—>
o e 19,37 SUS_CLK 105 LPC_AD3 19,31,32,34,37
~ 74 GND1 104 LPC_AD2 19,31,32,34,37
56,8,9,111,15,16,18,20,21,23,24,31,34..36,38..40,42,44,48  +V3.3S = 24| GND2 103 LPC_AD1 19,31,32,34,37
== GND3 102 LPC_ADO 19,31,32,34,37
p—36- GnDa TDIOL
EPM7064STC
B B
T COWIT—COWZ-—CIW3 oY1 Cow2 CoH1
Q8H3 Q8H4 01UF | 01UF] 0JUF DAUF D.10F fouF
2N3904 2N3904
LED_MUX_HI81 RP9H1A 1 0. g  LED_MUX_HI81 D - - : Title .
LED _MUX_HI80 RP9H1B 2 7 LED_MUX_HI80_D SMC Suspend Timer and Port 80 LEDs
[ED_MUX LOB1L RPOHIC 3 5 LED MUX_LOBL D S Sroiach 5 NomD =
LED_MUX_LO80 RPOHLD 4 = LED_MUX _LOB0_D 1ze roject: ocument Number ev
A Intel 852GM CRB
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A [ B C D [ E
- BUF_PCI_RST# 18,22..24,26,31,32,37 cal T +V5S 8,15..18,20,23..25,27,35,38..40,42,44,47
SIQ_RST# SIO 39G2 +3.35_SIO
Enable 1-2 (Default) 1 3
— CON3_HDR Disable 2-3 +V3.35_SIO | RP8GIA ] 8 10K CR7G1
BAR43
USF1 +V5S DIODE
15 14
19,31..33,37 LPC_ADO LADO vDD1 I
19,31.33,37 LPC_AD1 184 Lap1 Sw vop2 (=32 2RSS BRI
19.31..33.37 LPC_AD2 114 (aD2 zc VDD3 N P N S Y P
I o Siopr 2] ok g | vass [ D B S S O 1 Bk
19 SIO_DRQ#0 —2Ld Loro# Q o vsse 28— R R R D D S e e
19,31..33,37 LPC_FRAME# 120 | FRAME# =z VsS7 3; NS N s s s IR BN S
L—99 | ReSET# ao vsS8 HAYYY Y ¥Y &Y §Y < FY HY
|
18,22..24,32,37 INT_SERIRQ SERIRQ T 9 “ T T 09 ddd Jdddd
19,32,36,37 SMC_EXTSMI# SMI# SLIN#/ASTRB# PPT_SLIN#/ASTRB# 35
19,32,37,48 PM_SUS_STAT LPCPD# it g2 { PPT_INIT# 35
10,21.2432,37 PM_CLKRUN# CLKRUN# UL 4 s AFDIDSTRET RT3 |PPPF3|_T7AEF%§#;D B .
6 CLK_slon [ > >——201 cikin Clock STBH#WRITE# D54 STBAWRITE $TEIRAAE PPT_STB#MWRITE# 35 —
i
35 IR_RXD IRRXL PNF [F32 EBFS J@H
35 IR_SEL IRRX2_IRSLO % 5 sicr =8 PPT_SLCT 35 20PF
35 IR_MDO IRSL1 = PE PPT_PE 35
35 IR_MD1 IRSL2A/DR1B/XIORDB gt’ BUSYWAIT A0 BUSIWATTE E;EZ%S PPT BUSYMWAIT# 355500
%861 |RSL3/PWUREQ <) ACK# = PPT_ACK# 35 —
35 IR_TXD< F——20 |r7x oo PD7 F42—EDE i
pD6 (42 |
pos |44 ;gi | PPT_PD7 35
35 FLP_DSKCHG# DSKCHG# PD4 42 5D | PPT_PD6 35
35 FLP_HDSEL# HDSEL# PD3 (48— | PPT_PD5 35
35 FLP_RDATA# RDATA# e PPT_PD4 35
35  FLP_WP# 229 wer PD1 ;g BD0
35 FLP_TRKO# TRKO# - PDO PPT_PD3 35
35 FLP_WGATE# ——289 wGATE# o PPT_PD2 35
35 FLP_WDATA# 219 WDATA# le) PPT_PD1 35
35 FLP STEP# ——289 sTEps DCD1# SER_DCDA# 35 ’ PPT_PDO 35
35 FLP_DIR# ——299 piRr# DSR1# SER_DSRA# 35 L
3 FLPATROS 51 rros RTSIA SER RTSA 35 _CTFS_CTF4_[Cers [ceu
5 59 ~ —_ — I il il 1 il il
o5 FLPINDEX# INDEXS: = SOUTLIXCNFO P60 R O > anm: anm: E3OPF b30PE [Ceuz [ceus [C7FL lgﬂ:z U4 [C7F3
— — — p— p— pn—
35 FLP_DRATEO DRATEO == DTR1# POL—— SER DTRA# 35 ]
12d BRAT g8 1 B SEr RIAE 36 ESOPF ESOPF ESOPF ESOPF ESOPF ESOPF
<—18Q MTR1# ESp— XCNFL/XWR# _RP8GLC g 3 10K
EV_GPIO_0 3 Straps XcNF2 P2 REF1 kT L L
[SUAC R N 82:8? GPIO20 VR_VID4 39,40 - -
x—L1 Gpio2 GPIO21 VR_VID3 39,40
%1001 cpio3 GPI022 VR_VID2 39,40
%9291 Gpioa GPI023 VR_VIDL 39,40
981 5pios GPIOs GPIO24 VR_VIDO 39,40
%911 Gpios
961 Gpio7 opiozs B DET 1.2v#
GPIO27
»—811 Gpio1o
%804 Gpio11 GPI030 F8———— "> >IDE_SPWR_EN# 27,37
191 Gpio12 GPI031 84—
*—181 Gpio13 GPI032 83—
L1 Gpio14 GPIO33 LVDS_BKLTSELO 16
181 Gpio1s GPIO34 LVDS_BKLTSEL1 16
%151 Gpio16
727 SPIO1 ne Les 5,6,8,9,11,15,16,18,20,21,23,26,31,33,35,36,38.40,42,44,48  +V3.35 s S0
PC87393
+V3.3S_SIO +V3.3S_SIO R8G6
EV GPIO Strapping options | _ _ _ _ _ _ _ _ 4 ____ )
B ‘r 7‘ ‘r 7‘ 0.01_1% 8U6 8U5 C8F2
| R |
‘ NO_STUFF_4.7K : ‘ NO_STUFF_10K_1% : F,lup: FlUF 22UF
! | ! | ’
! | ! |
EV_GPIO_1 D DET 12v¥ "]~~~ """ ""7°° =
”””” 7‘ R8U2
10K_1%
NO_STUFF_470 | - Tite
|
‘ MontaraGML core Super I/O Controller
] voltage detection Size | Project: Document Number Rev
1 = Default: Pulled to GND A Intel 852GM CRB
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A c E
600HM@100MHZ PARALLEL PORT
8,15..18,20,23..25,27,34,38..40,42, 44,47 +V5S 3 /7 @ FB2A2C _ PPT L PNF#
=2 34 PPT_PNF#
34 PPT SLCT % 1 ﬁ g FB2A2A  PPT L SLCT 2A1A
—
600HM@100MHZ 2 [ © °
2 sz 7 FB2A2B PPT L PE 12
FLOPPY CONNECTOR 34 PPT_PE °
34 PPT_BUSY/WAIT# 4 % 5 A2D PPT L BUSY/WAIT# 241 o
1 % 8 ALA L_ACK# 11
34 PPT_ACK# /4 e FET o0y o)
4 34 PPT_PDY e S - | fg o
<XT] FLP_DENSEL# 34 uls
2+—o
< >2> FLP_DRATEO 34 T Oo
{ FLP_INDEX# 34
<< ] FLP_MTRO# 34 PPT L PD6 72 OO
<X FipDRO* 34 eoo:yc@loo HZ PPT L PD5 715
34 PPT_PDS ?1 /5 ﬁ ALD PPT L PD4 12 o
FLP_DIR# 34 34 PPT_PD5 A | S0
FLP_STEP# 34 34 PPT_PD4 > 7/ FB3Acs PPT L PD3 100
| FLP_WDATA# 34 34 PPT_PD3 7/ 210
FLP_WGATE# 34 o
FLP_TRKO# 34 12 ')
§§ FLP_WP# 34 o
FLP_RDATA# 34 N 5 gggxéwc@l:oDQMstuN# 1; o)
] FLP_HDSEL# 34 34 PPT_SLIN#/ASTRB# /F- FE3AGD PPTLPD2 > o
7> FLP_DSKCHG# 34 34 PPT_PD2 FB3A5A_PPT L INITZ °
34 PPT_INIT# 1 /4 8 EaASE PPT L PDL 141 o
17x2_HDR 34 PPT_PDL 2 _J7 1 FB L 110
CONN,MISC,49P,D-SUB,3-IN-1
600HM@100MHZ
3 FB3ASC PPT L ERR#
34 PPT_ERR# EBaASs PP T PD0
34 PPT_PDO 4 5+ T AF
34 PPT AFGHDSTRBA 1% 3 FBIAA PPT L AFDADSTREE
34 PPT STBHWRITE# 4 ? 5 FB3A4D L _STB#WRITE#
5,6,8,9,11,15,16,18,20,21,23,26,31,33,34,36,38..40,42, 44,48 +V3.3S INFRARED PORT
S +V3.3S_IR
| R7M1 1 [ m e — |
. NOASKUFE 2.2 ! | U7AL |
+Vv3.3 15,18..20,23,27,30,32,37..39,43,44 w
e 1101 Epa I
T 34 IR_TXD [ S>> 9 Txp !
34 IR_RXD <} : 3 RXD !
C8AL [§8M1 & ﬁ‘gD ‘
34 IR_MD1 51 mop1 !
L 220F TE.IUTJ o g 34 IR_MDO L4 MoDo ‘
= = = 34 IR_SEL : 2 FIR_SEL !
AGND
2 SERBUF Cl+ o SERBUF V+ 1
19,21,37 PM_RI# coa3 c1+ s v+ oAl ‘ VDD MNT ‘
0.1UF | NO_STUFF_HSDL-3600#017 |
SERBUF C1- 24 | ., baee == =T LTE T -
e 2 982 - =
BSS138
— SERBUF_C2+ oo v SERBUF V- =
C7A3 - E?Al Caps must be placed
R 0.1UF as close as possible to
SERBUF C22 5 | :E.wF pins 1,2
| SER RIA_ 20| o7 serauE Croa SERIAL PORT
34 SER_CTSA# RIOUT: RLIN 42502 J2A1B
31 SER RiAs 18 | R200T RN [ 5_SERBUE RIA 600HM@100MHZ
34 SER SINA 177 RsouT R3IN | 6SERBUF SINAZ 1 7 g FBIAIA SERPRT DCDA 26 (3™
= 16 SERBUF_DSRA 4 %% & FBIAD SERPRT DSRA 3]
34 SER_DSRA# RAOUT: RaIN FL—2E0E /4 PR o o
34 SER DCDA# 15| ReguT RelN | 2_SERBUF DCDA 3 6 FBIA2C SERPRT SINA¥_27 [ - | 50
_ 4 12//7 5 FB1A1D SERPRT RTSA 32 o |51
34 SER_DTRA# T1N T10UT —g—égsBBSFF sDcT>E¢A# 22 0 ﬁg
34 SER_SOUTA T2IN }—D’i’—ETZOUT —}9§RBUF BTSA a o 23
34 SER_RTSA# T3IN T30UT o
600HM@100MHZ a4 |~ [
8| +va3s & FBIAIC SERPRT_SOUTA# 3
IJ— FORCEON E o
1 s FBIA2A SERPRI CTSA L2
1 R8AL. 1K _SER_ON 2] ﬁ\‘?/iCLIE&FF# oND 2 14 7 FBIAIB_SERPRT DIRA =
2 Y7 FBlAZ8 SERPRT RIA CONN,MISC,49P,D-SUB, 3-IN-1
1o SEREN [>> MAX3243
= R20UTB is enabled even in suspend. T
R8M1 SER_RIA# is routed to allow the system to itle ]
K Nk o Suspend T RAM. _ Eloppy, Parallel, Serial, and IR Ports
— Size | Project: Document Number Rev
Note: FORCEOFF# overrides FORCEON. A Intel 852GM CRB
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A B [ C D E
+V5_PS2
KBC_SCANOUT[15:0] 32
/ 7] xec_ 115:0)
[ | CBTD has integrated [
| I diode for 5V to 3.3V
: J9D1 : voltage translation C8A6
CANOUTO _, . B |__KBC SCANOUTL 0.1UF
CANOUT2 3 4 |__KBC SCANOUT3
CANOUT4 _, : s |__KBC SCANOUTS 8A3 =
CANOUTE 7 8 1 KBC SCANOUT/ 32 KBC_GP_DATA 1A1 vce 24
CANOU ! |__KBC SCANOU
9 10 OB 32 KBC_GP_CLK 1A2
CANOUT10 |__KBC SCANOU 2 GP_DATA
11 12 Tl 32 KBC_MOUSE_DATA 1A3 1B1
CANOUTI2 | |__KBC_SCANOU 5 GP CLK
CANOUTLE 13 14 BC SCANOU 32 KBC_MOUSE_CLK 1A4 182 2 MOUSE DATA
; 15 16 : > 32 KBC_KB_DATA 1A5 183 o MOUSE CTK—
BC_S 1B4 =
CANINO ! 17 18 |__KBC SCANIN1 /1 32 KBC_KB_CLK AL 1oe [0 KBD_DATA
CANINZ_) 19 20 |_KBC_SCANINS 18 H_A20GATE 2A2
CANINA | | BC SCANINS /] - .18 | 15 KBD_CLK
CANING 21 22 |__KBC SCANIN7 /1 2A3 281 g
‘ 23 24 IR 211 op4 282 <X] KBC_A20GATE 32,37
| NO_STUFF_24Pin_ZIF-HDR * 2A5 ggi 0
Scan Matrix Key Board 1,15,16.18,20 76.31,33.3535.40,42,44,48  +V3.3S
\ N : 20E# GND
{ > > KBC_SCANIN[7:0] 32 SNTACETD 380 — PRG2C
= 89K
+V5_PS2 +V5_PS2
5,15,19..23,27..29,32,37..39,44,48  +V3.3ALWAYS
o
SMC_EXTSMI# 19,32,34,37
?%B ;11121 SMC_RUNTIME_SCI# 19,32,37
: FB1A9 : V5 PS2 SMC_WAKE_SCI# 19,32,37
600hm@100MHz PM_BATLOW# 19,32,37
GP CLK SMB_SB_DATA 32,37,44
_ o1 /7 2 ¥ > > SMB_SB_CLK 32,37,44
- RP1B2A ! > >SMB_SB_ALRT# 32,37,44
14
= 47K
CP1A1B & ROAZ ANJRK DOCK_INTR# 24,32,37
47PF 2h FB1A4
600hm@100MH z
o FB1AG L GPDATA 1 /7 2 . GP_DATA
N 310hm@100MHz 7/ °
= )
+V5_PS2
+V5_PS2 C1A2
L_PS2_PWR
47pF
RP1B2B
RP1B2D 4.7K +V5_PS2 +V5 20..23,27,37,42..44]
4.7K J1AL =
FB1A8 L GPCLK FB1A3 R1B 001 1%
600hm@2100MHz Q 600hm@100MH z AR
KBD_CLK R L_KBD_CLK L KBD DATA] 7 o KBD_DATA
z/ z/ v
CP1AIC ﬁ 3 C1A1
e 47pF
47PF 5 16
p 17 — +V5_PS2
+V5_PS2 C1B1 C1B2
+V5_PS2 « 22UF 0.1UF
2 DUAL_PS2 E
I
<"},J S\ If a PS/2 "breakout" connector is used,the keyboard PS/2 =
RP1B2C 3 Q RP1B1A connector can be used for both a PS/2 keyboard and a
4.7K 5‘ —— o 4.7K second PS/2 mouse. Otherwise, the keyboard PS/2
FB1A7 - = f\ FBIAS connector will only support a PS/2 keyboard.
600hm@100MHz 600hm@100MHz
MOUSE_CLK 1 7 2 1 7.0 MOUSE_DATA
! /7 /7 !
CP1A1A
CP1A1
47PF 47PF Title
L £ Keyboard and Mouse Connectors
Size | Project: Document Number Rev
A Intel 852GM CRB #
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A [ B [ C D E
LPC POWERED ON SUSPEND RAIL FOR ADD-IN H8 CARD
1517,2327,44  +V12S
LPC Debug Siot oo 488 fo0m S 2 22
+V3.3_LPCSLOT 19,21,35 PM_RI# BUF_PCI_RST#_ 18.22..24,26,31,32,34
1517,2327,44  +V12S RaiSs%8
g 3,7,18 H_DPSLP# =T R
J8EL 18,213 lSBMB_A':E’\IT&iI# <JH_STPCLK# 3,18
Al ! <
12v1 12v2 318 H_SMI# <X JH_CPUSLP# 3,18
4 19,33 SUS_CLK [>> B2 suscik NEG_12v FA2— = s HOR= 4
GND1 GND2 = ~ =
X—Eﬂ— LREQ BP_CLK —ﬁH
vCe3_1 VCC3_2
<884 | cNTio LONTLL A8 2021 +V3.3ALWAYS,_ICH
GND3 GND5
B84 | pe LD6 (A8 19.22,24 +V3.3S_ICH
B0 s Gn7 AL R7J3
B1L| OO 1oy [Can +V5_LPCSLOT R7J4 10K
515,19..23,27..29,32,36,38,39,44,48  +V3.3AL WAYS 47K
<B12 1 by Lpo A2
- B13 ] GNpe vees_2 FALS Jr1 |
B14 1 5y sTRY SCLK A4 19 ICH_GPIO7 [ S>> 1[0 IDE_PATADET 19,26
><—512— LPS GND10 “2 3 10[0] 4 IDE_SATADET 19,26
18,32 H_RCIN# B16g KBRESTE# SERIRQ [FA1 INT_SERIRQ 18,22..24,32,34 L 182123 INT_PIRQHE [ >S5 [o[O
32,36 KBC_A20GATE 211; A20GATE# CLKRUN# PALL PM_CLKRUN# 19,21..24,32,34 = 19 ICH_MFG_MODE | ?0
GND8 AL g 15,18,22,23 PCI_PME# EéS‘—‘?—OC
19.32,34.36 SMC_EXTsMi# <<} B19q) L smi# 5'15’19“2%%2%%23@@33 4,48 | +V3IALWAYS x5 Header ==
+V5_LPCSLOT KEY R8G9 ICH4-M Testpoint Header
10K
B20 A20
vees_1 VCC5_3
19 LPC_DRQ#L g;g LDRQL# LDRQO# 2;% "> >1LPC_DRQ#0 19 ,
3 19,31.34 LPC_FRAME# LFRAME1# GND14 6,19,39,40 PM_STPCPU# PM_STPPCI# 6,19 3
B23 1 GNDo LAD3 [-A23 LPC_AD3 19,31..34 6,19,38.44 PM_SLP_S1# INT_IRQ14 18,2126
19,31.34 LPC_AD2 B24 || \pp LAD1 [-A24 LPC_AD1 19,31.34 19,48 PM_C3_STAT# INT_IRQ15 18,2126
19.31.34 LPC_ADO 8251 LADo GND15 (423 3.19 PM_CPUPERF# 8- AGP_SUSPEND# 19
o] GND11 PCICLK [8 %CLK_LPCPCI 6 39 VR_PWRGD m
PCIRST# LPCPD# PM_SUS_STAT# 19,32,34,48
B28 | GNp13 GND16 A28 PM_CLKRUN# 19,21..24,32,34
6 CLK_LPC14a [ > > :gg osc PME# 2;8 <1 PCI_PME# 15,18,22,23 PM_SLP_S4# 19,20,32,38,43,44
VCC3_3 VCC3_4 — — HDR =
60Pin_CardCon
Ra # Layout Note: J2J32 o
@ Line up LPC slot 27,34 IDE_SPWR_EN# <<} é O[o}-2 ;; FWH_WP# 19,31
o with PCI Slot 3 5 1o e FWH_TBL# 19,31
5 7 15
| R9G3 B = i —
22,23,32 PCI_GATED_RST# ; ARG T BUF PCIRST# 18,22.24,26,31,32,34 = Slgps'?d:l?aids =
L
TEST HEADER
J201
2 519,21,32 PM_THRM# g:i SMC_RUNTIME_SCI# 19,32,36 19,32,34,36 SMC_EXTSMI# 1 {o[oH2 DELAYED_VR_PWRGD 19,40 2
19,32 PM_PWRBTN# } SMC_WAKE_SCH# 19,32,36 19,38 PM_SLP_S5# 3 _O[ot-4 PM_SUS_CLK 15,19
3244 SMC_ONOFF# [ > FAN ON 32,38 19,3940 PM_DPRSLPVR 5 1olor-& PM_GMUXSEL 19
32,3942 VR_ON ] SMB_THRM_CLK 5,32 Z{olo}-&
19,21,25,32,39 PM_PWROK S > SMB_THRM_DATA 5,32 —|—_ 8Pin HDR —|—=
19,21,32 PM_RSMRST# <<} SMB_SB_CLK 32,36,44
32,44 AC_PRESENT# S > SMB_SB_DATA 32,36,44
SMB_SB_ALRT# 32,36,44 P
19,25,32,38,43,44 PM_SLP_S3# > {> >PM_BATLOW# 19,32,36 |
|
— 44,48 GATED_SMC_SHUTDOWN | NO STUFF
32 BAT_SUSPEND é; } | GROUND
32 SMC_RSTGATE# <X_ISMB_SC_INT# 32 |
24,32,36 DOCK_INTR# ‘:5 I HEADERS
| 15x2_HDR |
= | 3934 J7EL J7F2 J1H6 J2A2
|
SMC Sidebands for LPC Power Management | : @ j_ _i E j_
| - - - - - - - - - -
\ 3933 J7AL J9EL JIE2
|
1 l
20.23,27,36,42.44  +V5 +V5_LPCSLOT +V3.3 15,18..20,23,27,30,32,35,38,39,43,44 +V3.3_LPCSLOT |
| L L L
R9G1 001 1% RIG5 0.01 1% T
C9G2 C9G1 C9G4 C8F1 C8F3 | C9G3 Title
LPC Slot & Debug Headers
22UF 0.1UF 22UF 0.1UF 0.1UF | 0.1UF Size [ Project Document Number Rev
? A Intel 852GM CRB
= = 37 of 59




Q2G3

Fan Power Control
B,15..18,20,23..25,27,34,35,39,40,42,44,47  +V5S Test CAPs
5 +V5 FAN .
PR o B +
Ta[—= TP_220pf1 1 TP_220pf2
1 C1E3 C1E2 | [Ce37
R1E1 C1E4 o 220PF
M —_— U1EL 0.1UF 22UF
1000PF SI3457DV JI1EL CRI1E1 TP 330pfl 1 || 2 TP_330pf2
i A 1Ns14s |[Co33
ol RiE2 330PF
73— 4 FANOND = : TP_0.1uft 1 TP_0.1uf2
[e) ~ H _0.1u _0.1uf
2 CONN2_HDR Test CAPs backside | Feams
b 0.1UF
N TP_BS_100pf1 ||___TP_BS_100pf2 TP 0.082uf1 || TP_0.082ufZ
= L I | Ic8ia
W & Qe = CoY2 100pF 0.082uF
[ BSS138
3237 FAN_ON — TP_BS_0.01uf1 1 TP_BS_0.01uf2 TP 047Ul 1 || » TP_0.47uf2
| [Cova I
o 0.01UF C8J5 0.47uF
= TP_BS_0.1uf1 ||___TP_BS_0.1uf2 TP_0.01uf1 1 TP_0.01uf2
|Tcays | Icaar
0.1UF 0.01UF
TP_BS_220pf1 I TP_BS_220pf2
|[Cave
220PF
coJ2
TP_BS_1000pF1 || TP_BS_1000pF2 TP_0.1uft 1 TP_0.1uf2
|Icovs I
1000PF
0.1UF
System State LEDs 5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,39,40,42,44,48 +V3.3S
5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,39,40,42,44,48 +V3.3S
(3|
15,18..20,23,27,30,32,35,37,39,43,44 +V3.3 b— Q1G2 R1H1
4 SI2307DS 68
5,15,19..23,27..29,32,36,37,39,44,48  +V3.3ALWAYS R 6103744 PM_SLP_S1# —
.23,27..29,32,36,37,39,44,48 +V3.3ALWAYS D— Q2G5 o <
& SI2307DS o a
19,25,32,37,4344 PM_SLP_S3# [ > >—l—"_ °f 8
o o i | 9
b— Q2G6 Q2G2 o b
19,37 PM_SLP_S5# Js?%ﬁlﬁ“ PM_SLP_S4# '_x SEoTs z R1H2 R
[a)
o 68 LEDforSO N/ DS1H1
b b B ‘| Green
(] (] "
o) a = n
g o o < o
& & R2H2 3 a
68 - ]
R2H3 R2H4 b2 o
68 68 o N 3
< u_nJ o
< o 2 LEDforS1 N/ DSIHe
a 4 o “ |  GREEN 7 o161
| < =
9 o o ﬂ 6,19,37,44 PM_SLP_S1# I:Z>—‘J BSS138
9 7 DS2H2 LED for S3 DS1H2
LEDfors5  NZ Ds2H1 LEDforS4 </ |  green o1 Green L
GREEN =

|_
19,37 PM_SLP_S5# [D—lJ%

BSS138

==

e Fan Circuit, Test Capacitors and System State LEDs
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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A i B i C [ D E
5,15,19..23,27..29,32,36..38,44,48  +V3.3ALWAYS 5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48  +V3.3S
oo a0 Step 1 - Power OK Step 2 - VR ON
'I| - | tep - Power I 1
U7A3 01UF i c4B5 RAN2 £ caB4
44 PWR_PWROK [ > >——1 MAIN PWROK —— 0.1UF 2.2k I= 0.1UF
= - =
74AHC1G08 U4B5
20 VL5_PWRGD [ >—2+ MAIN2_PWROK PM_PWROK  19,21,25,32,37] U4B4"] INTERPOSER PRES# .
- Co—H
= 32,37,42 VR_ON . 5 | 7aanc1c08 ON_BOARD_VR_ON 40
5,15,19..23,27..29,32,36..38,44,48  +V3.3ALWAYS o> 2 | 74AHC1G08
4 C7B2  oe 32 VR_SHUT_DOWN# OFF_BOARD VR ON 4
| L
43 DDR_VR_PWRGD[ > >—1 =
+V3.3S 5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48
21 V5A PWRGD [ > >———2 Step 3 - Power Good
15,18..20,2347,30,32,35,37,38,43,44  +V:
R3G10
10K
| 5,15,19..23,27..29,32,36..38,44,48  +V3.3ALWAYS T c7B1 ||
e L VR_PWRGD_CK408# 6
VR PWRGD CIRCUIT UTAS = O.1UF - -
42 GMCH_VCORE_PWRGD [ > >— \ 4 ) R2G9 IMVP_PWRGD_D 3 Q2G1
74AHC1G08
2 o 2N3904
Ic452
0.1UF 4 =
= U4B3A 4 IMVP_PWRGD 7,40
U4B3B =
40 ON_BOARD_VR PWRGD [>>——1 0 PWRGDL1
INTERPOSER PRES# 2 74HCO0 |
5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48  +V3.3S J— —
3 L—[>>VR_PWRGD 37 4 HVIDE0] [ —— Note: J1F1 enables 3
= 7 Manual VID strapping
5,15,19..23,27..29,32,36..38,44,48  +V3.3ALWAYS odx B2y Oy o QRIFL
EPORC! 8 RN G o> 1K R1F3 With pin 13 high, B input goes to C
14 1gac © g z ® o @ 1K Loutput. With pin 13 low, A input goes
14 3
10 U4B3D 1 o g du Y 9 1K (e to C output. -
74HC00 INTERPOSER_PRE = 3 |12 |2 3 I ULFL
w H
e 74HC00 ’ 3 3 | . x;" 3 po co 2 VR_VIDO 34,40
p) 4 A1 c1 VR_VIDL 34,40
H < H Vi 11 a2 c2 0 VR_VID2 34,40
Ly = RAN1L 5,6,8.9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48  +V3.3S o A6k H_VID: 17| 3 AT VROVIDS 3440 "
OFF BOARD VR PWRGD 100K " 3 o 1703k H_VIDA4 21| Ca |20 VRVIDA 3440
16} 2 STRAPVIDT e Do [ o
J1H 1 N a 8 Lo
= 2| & STRAP_VIDZ 14 | BL D1
3 X STRAP_VID3 18 | B2 D2 5 .vss 8,15..18,20,23|.2
4 ~ , STRAP_VID4 2o | B3 b3
- BEA 1 Eé# ché
5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48  +V3.3S = CON3_HDR 2 18X 13
oo, BX GND CiF2
. 47 STRAP_VID4 JIF1 Bus_Switch_74CBT3383 0.01UF
VIDS Setting J1H7 47 STRAP_VID3 ==
Layout note: R2Y3 R2v2 Raxl R1Y3 R1Y2 Rivi Processor Control | 1-2 (Default) 47 STRAP_VID2 R1F6 RIES =
2| Route +vCC_VID 330 330 330 330 330 330 R 47 STRAP_VID1 8.2K 1K - - 2
to processor with at Logic "0 2-3 47 STRAPVIDO For EVMC use, J1F1 is to be jumpered and J1G1, |
" ic "1" - - J1G2, J1G3, J1G4, J1H1 need to be jumpered 1-2
least a 25 mil trace. ID5_LED |VID4_LED [VID3_LED ID2_LED |VID1_LED [VIDO_LED Logic "1 1-X = = Jump
S235 S233 S234 S1J1 S132 S133
REEN REEN REEN REEN REEN REEN i
8,15..18,20,23..25,27,34,35,38,40,42,44,47  +V/5S JUMPER SETTINGS Mobile Northwood VID table
D D D D D 5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44,48  +V3.3S -
DIP Switch Settings DIP Switch Settings
3 H_PROCHOT# <Z>— +VCC_CORE +VCC_CORE
YR DS - - o VR VID2 N I PM_STPCPU# 6,19,37,40 4 21110 - 413121110 -
VR_VID4 VR_VID1 TP_OFF_BOARD_VCC_VID_PWRGD 3 M DPRaLPuR oy
VR_VID3 VR_VIDO OFF_BOARD_VR_PWRGD = _DPRS| 9,37.40 ;ggz g;gz
1 7 8 SMB| CLH_VR : T
4,40 +VCC_VID +V33S  56,89,11,15,16,18,20,21,23,26,31,33..36,38,40,42,44 46 H-VIDPWRGD < 9 -5503 9253
11 OFF BOARD VR ON 500 00
INTERPOSER_PRES# 13 550V 875V
3126,31,33..36,38,40,42,44,48  +V3.3S o I 500V 850V
450V 825V
6,8,11,12,16,18 SMBiDATAis@W)\/S}/U\F,F :MBfDATAfVRl i RSB4 400V 800V
8,20,23..25,27,34,35,38,40,42,44,47  +V5S +V5S  8,15..18,20,23..25,27,34,35,38,40,42,44,47 - - 21 NO STUFF 0 S0 18y
gg 250V 725V
o 200V 700V
SMB_CLK_S 6,8,11,12,14,18 150V 675V
=+ =+ = 29 =+ 100V 650V
1 = = = = = 050V 625V 1
000V 600V
136 136
138 37 138
16,21,40,44 +VDC P32 i
20x2_H 16,21,40,44 +VDC 20x2 H itle : .
0x2_Header 0x2_Header Processor VR Interposer Support & Power Circuitry
Size | Project: Document Number Rev
Connector 2 VR Interposer Headers Connector 1 A Intel 852GM CRB
(rows C,D) (rows A,B) 39 of £9
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20,21,22,23,27,36,37,43,44 +V5
8,15,16,17,18,20,23,24,27,34,35,38,39,44,47  +V5S
+V3.35

5,6,8.9,11,15,16,18,20,21,23,26,31,33,34,35,36,38,39,44,48 +VDC 16,21,39,44

34,39 VR_VID[4:0] [ e

IMVP III

6,19,37,39 PM_STPCPUE > >——|

PM_DPRSLPVR [ > >—

19,37,39

39 ON_BOARD_VR ON [> >——

32,3739 VR_ON [> >—
47 LV EV[>—

6,8,9,11,15,16,18,20,21,23,26,31

56,89,11,15,16,18,20,21,23,26,31,33..36,38,30,42,44 48 +V3.35

c6ca
0.1UF

R6C13 R6CE
10K 1.58K_19%

OPAMP_N

OPAMP_P.

QsC2 C6C5.
7,39 IMVP_PWRGD Bess4 o R6CE
2K_1% N

6,38,30,42,44,48  +V3.:

|

+VCC_VID 4,39

4VCC_IMVP 3,4,5,9,10,18,20,47,48

f——{ > ">ON_BOARD_VR_PWRGD 39

9,1047,48 +V1.2S_GMCH

f———{>">GMCH_VCORE_PWRGD 39

Titl
e IMVP-IIl VR Controller
Size |Project: Document Number Rev
A Intel 852GM CRB A#
40 of 59
B c [ D \ E




m

Processor Decoupling

Bulk decoupling values are tuned to Intel's IMVP Ill 2 phase VR design.
Circuits using other converter topologies may have different requirements.

3..5,9,10,18,20,40,47,48 +VCC_IMVP

V_CORE |
lli/lrldhand J_csEz _L:ZDZ _LcaTz _LcaRg _L:3D12 _LC3R10 _LCZR5 _LcsTA _LC3T1 _L:3Re _I_C?»RS _Lc309 _L:zm _LcsRs _LcaR4 _12203 _L:3R1 _LcsRu _LcaR3 J_03R7
Frlegquency _—EOUF —FOUF —FOUF —FOUF —1_10UF —FOUF —l_loun: —l_mul: —FOUF —FOUF —l_louF —Foup —l_mUF —FOUF —l_lOUF —FOUF —l_louF —FOUF —l_louF —|_10u|:
Decoupling =
3:5:8,1018.20404743 VG IMVP 3.59,10,18,20,40,47,48 +VCC_IMVP

\B’aﬁigfl% V_CORE Mid

. C3D10 _]33013 _Ezn _chm _LcaE4 Jgsus and ngh C3T3 _]2351 _]2251 J£3E3 _]£3D5 _L?,Ds _]£3D4 _]gaoz ngm _]£3R2 jglelJQDl
Mid 10UF —FOUF —FOUF —l_lOUF —FOUF —P)ur: Frequency [10uF —F)UF —FOUF —ll_OUF —FOUF —ll_OUF —ll_OUF —ll_OUF —ll_OUF —FOUF —ll_OUF —|1_0UF
Frequen_cy I Decoupling I
Decoupling - (under CPU) -

Tile processor Decoupling

Size | Project:
A

Intel 852GM CRB

Document Number

Rev
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A B C D E
20..23,27,36,37,42,44  +V5
BOOT 1
C369
c367 c3c8 €3610 U3GL [ 0.0220F
4 I
150uF 150uF 0.UF 3] VinD oo
1
1| VINZ PH2 g 911,12 +V2.5
0| VNS TPssasio B3 [Mg Singl e point
VSENSE_1 PH5 il sense
= " VSENSE PHS 5 L4G1 near | oad
C3G5 COMP_1 3 14 PH 11
1Fa7pF cave NC/Comp PHE 47uH caF1
R3V4 4
COMP_1 D PWRGD 3| 0.1UF
5 14‘ >
/KK _ _ S600F_ BOOT E
RT 1
| R = 8 RT AGND ﬁ
19
! NO_STUFF_10K_1% | FSEL PGNDO [5
[, SSIENA 1 6 PGND1 [
SS/ENA PGND2
36 - e | PGND3 -1
RaFZ 1
CONa_HOR | | VBAIS PGND4
RAGL 5.49K 1% | = | Mot for Tayout: This part has
B V25 DDR D | O1UF w|  special pad on it’s underside
INO_STUFF_10K] | K
S g 20..23,27,36,37,42,44  +V5
G3E
R3V1 10K_1% A4 1,12,47,48 +V2.5_DDR 20..23,27,36,37,42,44  +V5
0.1UF
VSENSE_1 D 91048 +V2.5_GMCH_SM
1 R3V8
Rav2 221 1% cavi c3611 10K
il 8200pF 0.1UF
RIF2 A AB32 1% R2G7 ho
R3V3 oD+
5.49% 1% 10K_1%
Default: J3G1 No Jumper SM_VREF_DIMM_EV 47 - NG
25V_DDR_EV 47 :
<7 Ta61 CPAMPL El [ >>> SM_VREF_DIMM 11,12
1 4 -—--1
AAA R3V5 2 |
@D No_STUFF 10K
9,1048 +V2.5_GMCH_SM R3GO 0 R3G6 r !
s
10K_1%
15,18..20,23,27,30,32,35,37..39,44  +V3.3 R3vil 1%
10K_1%
R3G8
10K
20..23,27,36,37,42,44  +V5
{> > DDR_VR_PWRGD 39 -
R3W3 c3v3
10K_1% 001UF
61048 +V2.5_GMCH_SM A il
ho R3V6
SM_VREF_MCH_EV 47 \pp. | NO_STUFF 10K |
20..23,27,36,37,42,44  +V5 REFIN_2 R3G2 !
U3G2A l_ a
= - TLV2463
fLok_1% 1 R3G4 o
5 OPANPZ EN
+
SM_VREF_MCH 7
PR I el R3V7
C3H2 C3H3 C3H4 | R3G1 u 10K
| R3W2 | U3G3
150uF 150uF 0.1UF | I
| VINO PHO Rok_1%
| VINL PH1 A4
! VINZ PH2
hE | No_BTUFF.0, VNG s 2 1
= R ving TPS54672 P 10 = << J1.25V_DDR_EV 47
VSENSE_2 PHS [ Vit Sense l RAG: 43.2 1% Single point
-~ VSENSE PH6 12 LaHL ' ngl e pol
||c3G13 COMP_2 PHT M4 PH 2 1 +VDDR sense
1 T220PF NC/Comp PHe 4.7uH near | oad
4 K
STATUS, n—‘>
R3WL cavs
COMP_2 D BOOT 2 7,48 +V1.258
AN 2. } - 5] soot & R4H1 ¥
4,99k 1% 0.082uF RT 2
RT AGND 0011%
FSEL 19
ENA T cea1 can 622 caH1 _| caHs
6 1 Non-EV Support|  EV Support
REFIN PGND2 q 150uF | 150uF | 150uF | 1S0uF | O.UF i it
PGND3 [, R3G4
RaG: 100K o VBAIS PGND4 R R3V6
@|  Note Tor Tayout: This part has Stuff
= Z|  special pad on it's underside R3GO
R3V12 < = R3G4
C3G12 9,25,32,37,38,44 PM_SLP_S3# R36 L L No Stuff R3V6 Rav?
3.92k_1% 0.1UF R3G9
R3VO cava
VSENSE2D 1 || o4 |
_| C3HL | EV Support Resistor Options
267_1% 8200pF 020,32.37,38.44 PM_SLP_Sa# R3V: NO_STUFF 0
00220F e PesEsnsRat PSR S L2 e Y T
ors ‘ Titl
R3V13 | itle
I> NO_STUFF_4.99k 1% t Sense Wit Sense
12 Nosrure_somk 1% DDR VR
,,,,,,,, a - -
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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A [ B [ C [ D [ E

HDM Connector Assembly (base board) HDM conn. is a modulized conn design in 2 parts. 3 pin power 22,23 -V12s
P - — - — - — - — - — f‘ recepticle aqda72 pin_recepticle. The 2 parts will be arranged as c8A2
J1B1 shown on this schematic page. 22UF
‘ Al | T ssv
i — =
A3
| Al 16‘,21,39,40 +VDC
I D1 ! T 15,17,23,27,37  +V12S
D2
d D3 I lczm
4 o i 22UF
E1 | 35V
S — =
E3
| E4 ! 8,15..18,20,23..25,27,34,35,38..40,42,47  +V5S
T |
) 3Pin_RECEPTICLE 5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,42,48  +V3.3S C7E7
CONB,RCPTL,TH,700000-667.Normal |
+V18S 22UF
J1B2 | =
I Al
L] el | R6J5
T A3 9,15,19,20,47,48  +V15S 10K c633 20..23,27,36,37,42,43  +V5
1 | 0.1UF
44 UeJ1
| D1 , SW7J1 CIE1
D2 I 1 4 =
33.36,38.40,42,48  +V3.3S r1c1 d D3 3 - GND  vee 22UF
D4 ‘ = =
T +V3.3S_TURNER | E1 RST PUSH# 21N out -2 MASTER RESET#
1 E2 | |
C1C1  0.002_1% I E3 1 MAX6816
22UF 1 £4 I =
|
3 = 3Pin_RECEPTICLE 8,15..18,20,&3..25,27,34,35,33“40,42,47 +V5S h
CONB3,RCPTL,TH,700000-667.Normal
JiC1 ! CR6J2
3237 AC PRESENT# . | Al E12 +V5S TURN‘ER ! BAT54
. ~ <L A2 RID1 0.01_1%
o748 GAgg?Shsﬁrxcnésglrﬂ)DF?:\gN 2= } A3 E10 \ 8,15..18,20,23..25,27,34,35,38..40,42,47  +V5S -
32,36,37 SMB_SB_CLK % ‘ 22 Eg ‘ 15,17,23.27,37 +V12S @ 8,15..18,20,23..25,27,34,35,38..40,42,47  +V5S
32,36,37 SMB_SB_DATA |
136, _SB_ A6 F7___1  +V12S TURNER o
32,36,37 SMB_SB_ALRT# 2
- \ AT E6 RIC4 0.01 1% S
! I
19,20,32,37,3843 PM_SLP_S4# ‘ 22 £ gggz = V5 20..23,27,36,37,42,43 333?6]4 POWER
> 19,25,32,37,38,43 PM_SLP_S3# o2 £ ‘ V2.5 TURNER o
619,37,38 Pw\g—iwﬁsﬁ‘ 1 \ ALL E2 FRONTL FRONT2 SWeIL
39 _PWROK << psoNSWr AL2 1 | o> T
[ B1 E12 3 CONN_D 3 1 2 >
12 12s ‘ B2 | 5 Bl | 26,27 IDE_PDACTIVE# Push button
\ Bl g [El0 | CR6J1 637 _[c6%5
-V12S_TURNER Ba | £ [Eo lc6Ja [ceJ6 [ce8 11 BATEA _-—
RIC3 0.01_1% I Bs | I [Ea ‘ _— - 70PF  WU70P) PS_ON_Swi#
B6 | O [Ez 70PF 470PF [470PF =
8| +V3.3ALWAYS \ B7 | & [E6
R1D2 o ! = HDR_2x8 =
) +V3.3A TURNER ! R i _EH:A ‘ —
. B10 (g =1
0.002_1% [ B11 £ B2 |
B1? | & [E1 5,15,19..23,27..29,32,36..39,48  +V3.3ALWAYS
15V_EV 47 > . 158 y
c1D1 ! ci] © [y ‘ L2 >1sv Front Panel Connector pu
22UF | c2 D11 C1E5
= | c3 [ D105 | MASTER RESET# 1 T
: ca D9 o 74AHC1G08 PM_SYSRST# 19 :MUF
€5 b ‘ 3,547 ITP_DBRESET# [ > >—2- =
i c6 D7
c7 D6 |
; C8 D5
= c9 D4 3 =
| C10 D3 3 ‘
I C11 D2 I
‘ c12 DI ‘
CON72,RCPTI_j;FI5|1,7OOOOO»668.N0rmaJ
|
' Al ‘
A2
| A3 20..23,27,36,37,42,43  +V5
I A4 |
‘ D1 +V5_TURNER
1 i D2 \ R1D3 0.01_1%
= D3
D4 |
,35,37.39,43  +V3.3 ‘ F1 ‘
E2
+va.3 TURNER £ | Title /
a— oL T 3 E4 DC/DC Connector
iy | - B n
3Pin_RECEPTICLE \ Size | Project: Document Number Rev
‘ CON3,RCPTL,TH,700000-667.Normal \ A Intel 852GM CRB
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A B I C I D E

Power On Sequence

% PCl RST#
18
PM SLP_S4# @ | CH4
PM SLP_S3# (4) PG 19
el 3]
1 )ps on swe 17 1 g PG 7
PG 41 _L_ 3 E Z
(PWR PWROK ) E : Z 3 3
@ U7A3 MAIN_PWROK @ z & ':>(J n;: g
U7A6 \ PM_PWROK s| 2 5 a g
PG 39 MAIN2 PWROK / o o@ T
a I
g U7B1 PG 39
7 al o = e
(2) o 2 09 ot @®
+V3A > E 8 PG 39 ~—t—{Hli
q & H PG 38 ke CPU
o -
SMC
V15A . X <
PG 20 pvisa, g & PG 3
PG 32
SMC_ONOFF#
N | VR PWRGD CK408#,| CK- 408
DDR VR +V3A | S © ' ® PG 6
PG 43 [HV25 T SMC_PROG RST# fa)
@: USA2 \_RST HDR | Q
MAX809 SMC RST# Z =
PG 33 PG 29 g i
+VBA VR T ~ 2
PG 21 kvs ALwavs ) PG 39
VR_SHUTDOWN l
ON BOARD VR ON{ U4B5 @ UiB4 VR ON NGM &
Core VR L\ “ VCCP VR
PG 39 INTERPOSER PRES# GMCH_VCORE_PWRGD PG 42
PG 40
® F
@ ON_BOARD VR _PWRGD UaB3 | U7A5
U4B3
PG 36
INTERPOSER_PRES PG 36 PG 36
[)
OFF BOARD VR PWRGD HBs Tile power On Check list
Size | Project: Document Number Rev
A Intel 852GM CRB A#
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| C

A I
PS_ON SW SWJL1

| i Reset Map
' PG 44
DC/ DC SMC_SHUTDOWN
Tur ner PCl _RST# BUF PCl _RST# PCl
PG 44 PWR_PVROK > SLOTS
U7A3 PM_PVROK | CH4
P&22
SW6 L MASTER RESET#| o oo ~—
I PG 18
PG 40
B PCI _GATED RST#
Core VR <
3 PG3 R=0] Lpc
o —— |
PG 39 z Lo
DOCKI NG R=Qy PG 37
I TP PG 22
*o
ADD
PG 5 SLOT
U7 A4 - PG 15
PG 33
SMC
SMC_RST# °
MAX809 | | Z0= USA2 | swc ResH
PG 33 PG 32 PG 32 A
' ~»—IPG 31
SMC_PROG RST#
H_CPURST#
MCH SI O
H_PWRGD PG 34
CPU
] PG 7
PG 3
Tite  Reset Map
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ADD Card
Connector
PG 15

INTEL(R) CELERON(R) M PROCESSOR

/ INTEL(R) 852GM CHIPSET CUSTOMER

REFERENCE BOARD

Fab 4

REV 4.403

Fan CPU INTEL(R)
Header | |Thermal CELERON(R) M TP CK-408 SS Test Points
PG 38 | |Sensor PROCESSOR PG5 Clocking Clocking o6 37
PG5
478 uFCPGA PG 6 PG 6
PG 3,4
852GM VR IMVP-IV VR
PG 39,40,41 PG 11 PG 12
PG 43 . PSB PG 13
4 .|
DVO Bus PG 13 g g
. Intel(R ) 852GM DDR SDRAM = = oG 14
Backlight LVDS chipset 200/266 Q Q
Connector (@) (@) v/
VIHZ
PG 16 Fe 10 732 UFCBGA 0 &)
PG 46
7 PG 7,8,9,10
DAC T EVMC SLOT
(CRT) PG 17 DDR VR
Hub Interface
66MHz PG 44 PG 22 PG 22 PG 23
PG 26,27 PG 10 _
- “ ATA 100 . s il S o9
g e ol |o| |6 £ || £8
a = 33MHz PCI - S S s =2
ICH4-M o s d 3 = S<
pe29 PG29 PG29 USB 2.0 421 BGA S| o] |o 88
P lara PG 18,19,20,21 LAN CONNECT S =| | G24
[ %) % e 1) I3 13 PG 25
o —5\ o) 3
m ol AC97
18 a
'~ 7" pPc2s PG28| PG28 B2562EM
o — E o
@ e PG 30
7] g »n
2 =] MDC Q
Header R4 PG 37
PG 27 LPC, 33MHz
'_
| | | | o5
10
T FWH slo PORT 80--83 SMC/KBC PG 36
urner 8 Mbit PG 33 o o
PC87393 < Hitachi H8S
System on Board VR PG 31 g o] 2140 TPC PM
DC/DC 1.5V Always, PG 34 ZE | Peaz PG . o
Connector 5V Always PG 33 PG 37
1.5V
PG 45 — AAY 7 1 | —=1
Serial Parallel FIR FDD PG 36
PG35 PG35 PG35 PG35

Title .
Block Diagram
Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB C26116 4.403
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. 2 .
Voltage Rails 1°C / SMB Addresses Default Jumper Settings
4 4
HVDC Primary DC system power supply (10 to 21V) Device Address Hex Bus Jumper Default _Option Description Page
Clock Generator 1101 001X D2 SMB_ICH_S J3F3  1X 12 CPU BSEL Override 03
+VCC_CORE Core voltage for processor Spread Spectrum Clock 1101 010x D4 SMB_ICH_S B2 1X 12 GMCH Strap: PSB Voltage 08
+VCCP 1.05V rail for processor PSB, 852GM PSB SO-DIMMO 1010 000x A0 SMB_ICH_S J7B3 12 1-X GMCH Strap: DVO Strap 08
o SO-DIMM1 1010 001x A2 SMB_ICH_S J7B4 12 1-X GMCH Strap: Clock Config 08
+V1.8S 1.8V for processor PLL and VID circuitry Thermal Sensor Header 1001 000x 90 SMB_ICH J7B5 12 1X GMCH Strap: Clock Config 08
HV1.25S 1.25V DDR Termination voltage LVDS Backlight Inverter _ SMB_ICH J7c1 1-2 1-X GMCH Strap: Clock Config 08
Dock Connector _ SMB_ICH J6E1 2-3 1-2 LVDS EV 08
+V1.35S 1.35V for 852GM core Smart Battery 0001 011x 6 SMB_SB D1 1X 12 No-Shunt Default 09
HV1.5S 1.5V switched power rail (off in S3-S5) Smart Battery Charger 0001 001x 12 SMB_SB J4F1 1-X 1-2 No-Shunt Default 09
15V al i Smart Selector 0001 010x 14 SMB_SB 213 1X 1-2 CMOS Clear 19 =
tV1.5ALWAYS -V always on power ral Bluetooth Header _ SMB_SB 82 23 12 CRB/SV Detect 19
V1.5 1.5V power rail (off in S4-S5) LPC Pwr Mngmnt Header _ SMB_SB J9E2 12 2-3 Moon ISA Support 23
) LPC Pwr Mngmnt Header _ SMB_THRM J9E4 12 2-3 Moon ISA Support 23
V2.5 2.5V power rail for DDR Thermal Diode 1001 110x oc SMB_THRM JE5 23 12 Moon ISA Support 23
+V3.3ALWAYS 3.3V always on power rail J9Bl 11X 1-2 SMC;KBC Progl;?mming 32
: : EV Support: J8A2 12 23 SMC/KBC Disable 32
V3.3 3.3V power rail (off in S4-S5) DVO0-DV3 0101 0001 51 SMB_ICH JOAL 11X 1-2 KBC 60/64 Decode Disable 32
H+V3.3S 3.3V switched power rail (off in S3-S5) V5-v8 0101 0010 52 SMB_ICH J9A3 11X 1-2 SMC_LID Disable 32
. PVO0-PV3 0101 0011 53 SMB_ICH JBAL 12 1-X NMI Jumper 33
FVSALWAYS 5.0V for 'CH4M S VQCSREFSUS DV4 0101 0100 54 SMB_ICH JOHL  1X 1-2 Port 80-81/82-83 Select 33
HV5 5.0V power rail (off in S4-S5) V9-V12 0101 0101 55 SMB_ICH J9G2 12 2-3 SIO Disable 34
3 : ! : ~ 11-14 0101 0110 56 SMB_ICH 33G1  1X 1-2 DDR EV Support 44 3
+V5S 5.0V switched power rail (off in S3-S5) EP1-EP4 01010111 57 SMB_ICH JIHA  1X 12 A_FAN_P1 46
HV12S 12.0V switched power rail (off in S3-S5) PV4 0101 0100 58 SMB_ICH JIH5  1-X 1-2 A_FAN_PO 46
lvi2s -12.0V switched power rail for PCI (off in V1-v4 0101 1001 59 SMB_ICH J9J2 11X 1-2 EVMC ITP_DBRESET# 46
S3-S5)
PCI Devices LEDs and Switches Wake Events A
Device IDSEL # REQ/GNT # Interrupts PC/PCI LED Page Reference RI# (Ring Indicate) from serial port
Slot 1 AD16 1 1 F,G,HE A Primary IDE 27 DS2J2 PME# (Power Management Event) from PCI/mini-PCl slots,
Slot 2 AD17 2 2 G,F,E,H A Secondary IDE 27 DS2J1 ADD slot. LPC slot
Slot 3 AD18 3 3 C,D,B,A A SMC/KBC Num Lock 32 DS8AL o1
(E, F, G, H optional) SMC/KBC Scroll Lock 32 DS8A2 LAN I/O from 82562EM
Docking AD28 4 4 B,C,D, A B SMC/KBC Caps Lock 32 DS8B1 LID switch attached to SMC
LAN (AD24 internal) A B VIDO 34 DS1J1 UsB
VID1 34 DS1J2 AC97 wake on ring
vib2 34 DS1J3 SmLink for AOL I
Vi3 34 DS134 Hot Key from the scan matrix keyboard
i i VID4 34 DS233
2 Net Naming Conventions viDe bl Dooe 2
SO State 38 DS1H1
Suffix S1 State 38 DS1H3 i
# = Active Low Signal S3 State 38 DS1H2 PCB Footprlnts
S4 State 38 DS2H2
Prefix S5 State 38 DS2H1
H = Host TP = Test Point (does not ) SOT-23 SOT23-5
M = DDR Memory connect anywhere else) Switch Page Reference Oa O1 501
Virtual Battery On/Off 32 SWB8A1
Lid 32 SW9AL
Power On/Off 45 SwaJ1 3[] Asseenfromtop []|2 ||
Reset 45 SW7J1
Power States
02 s 41
SIGNAL
STATE SLP_S1#| SLP_S3#| SLP_Sa#| SLP_S5#|+ALWAYS | +V* +V*S Clocks
Full ON HIGH HIGH HIGH HIGH ON ON ON ON Stuff / No_Stuff Resistors for Celeron M A0/ Al
S1M (Power On Suspend) Resistor CeleronM AQ Celeron M Al and follow-on silicon
Low HIGH HIGH HIGH ON ON ON LowW RST1 Stfed No. Stiffed
1 R2T3 Stuffed No_Stuffed 1
S3 (Suspend to RAM) Low Low HIGH HIGH ON ON OFF OFF
S4 (Suspend To Disk) Low Low Low HIGH ON OFF OFF OFF Title N
Notes and Annotations
S5/ Soft OFF Low Low Low Low ON OFF OFF OFF Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB C26116 4.403
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8 HAHELE] <= i a3 H2ELA
AT ad| A3# ADS# H_ADS# g
a4 a4t BNR# B%%H BNR#
7 |
.5 vad A% i W bpais & +VCCP  4,5,9,18..20,40,42,43,46
T a—R3d A6t >
H_A#T v
H_A#8 AT# T DEFER# H_DEFER# 8
g ——g asr 3 DRDY# H_DRDY# 8 RoE1
AT e A% o DBSY# H_DBSY# 8 i
) w2
H AFIL AL0# |
T ——2q ALl S| g R pd > BRo# 8 - -
H_ATI3 A2 S| E . bas  HERRE Place testpoint on ‘
H_A#14 o B -
ars—283q alan & T pEE————X] HINTE 1837 H_IERR# with a GND
H_A#T ALS# o "
ST AR2d pgy LOCK# H_LOCK# 8 0.1" away
8  H_ADSTB#0 ADSTBHO H_CPURST# 58 _—
8  H_REQ#4:0] " REOHO RESET#
LREQHD R REQO# RSO# H_RS#0 8
H_REQAL .
W’REQHC# REQ1# RS1# H_RS#L 8
A REOT —m2C| REQ2# RS2# H_RS#2 8
TREGET——+d REQS# TRDY# H_TRDY# 8 8  H_D#[630] < U2EIB K> H_D#[63:0] 8
. ——T1g ReQa# H_D#0 H_D#32
8 HAHE1S] <= b as17 HIT# gb%:_::m# 8 DT aeaq Do# D32# P28 - ——
A APIE  pcad AL7# HITm = +VCCP 4,5,9,18.20,40,42,43 46 H_D72 e2203 bi# b33 3:125 H_D%34
H_A#10 ALsi# ca H BPMO ITP% 5 H_TDI pullup (R3T3) must H_D#3 o1 D2# D344 P52 H_D#35
H_A#20 ALo# BPM#0 i “ITP# be placed within 300ps of H_D#4 ps# Dss# H_D#
AT ASaq A0 . BPM# PBE————— H_BPM1_ITP# 5 podhiieaniibai e —H o7 azad| Da# D36# P2 —p=pr——
A aaq Aotk B |, BPM#2 PAT———— H_BPM2_[TP# 5 pin (within 2) — D B26d pey D374 pR2A DT
ra—AEA] azon 2 ppmag PS—————— H_BPM3_ITP# 5 52249 pe# Dag# PR =
7 o _BPM3_ R3T3 7 o 7
amr—aD2q azs# o | < prOys PAI— HBPM4 PROY# 5 ¢ oo —oem———220q pr# »| o  Daos PRAB_——rr——
rae—AB4g poar o | 5 PREQ# H_BPM5_PREQ# 5 —om———S2099 ps# 3| o Daor DAMZE per ——
AT aeedq At B | TCK 775 H_TCK 5 T OITLaaq D9% o pa1s PYE—p—mm
amr——anad azer 2| o DI > >TDI_FLEX 5 — o224 Dio# 2 2 a2 Ho
e hdi e E o 17 ¢ R e S
H_A#29 = - H_D#13 H_D#45
rars—2E3q Azon TRST# H_TRST# 5 HVECP 4.5.9,18.20,40,42,43,46 —ore———222] p1a# O pasy PR
H A0 a1 A D7L  E3d haaze HD#E
HATIT et ﬁi?ﬁ DBR# ITP_DBRESET# 5,45,46 FBeTs Bigz 333§ o7
8 H_ADSTB# [> >———AF5q apstea |5 PROCHOT# PELL H_PROCHOT# RSEL =S 8  H_DSTBN#0 €230 psTRNOH DSTBN2# P25 H_DSTBN#2 8
& THERMDA H_THERMDA 5 8  H_DSTBP#0 £229 pstepor DsTBP2: DY H_DSTBP#2 8
18 H_A20M# A20M# | THERMDC H_THERMDC 5 8  H_DINV#0 q DINVO# DINV2# H_DINV#2 8
18 H_FERR# FERR# |
18 H_IGNNE# IGNNE# | THERMTRIP# FC1L——————["5™> PM_THRMTRIP# 19 H_D#16 H_D#48
H.D#ME  Ho3d e Dags pAB25_H D48
H_DF17 H_D#49
18,37 H_STPCLK# STPCLK# ITP_CLK1¢ CLK_ITP_CPU# 6 oA D174 D49 b5
1837  H_INTR UNTO [ ITP_CLKOS CLK_ITP_CPU 6 o 22q D1 D504 PAB2A i
1837  H_NMI UNTL | BCLKI CLK CPU_BCLK# 6 T om—U26Q pig# D51# o7
1837  H_SMi# SMI# I BCLKOY CLK_CPU_BCLK 6 o249 p20o# o Ds2# PAGZZ =
D71 po5d bacos HD#H3
Processor-Skt HfD:ZZ ng E o Bgiﬁ HfD:S“
—HD#3 134 hAE22 FD#5
A Diza D23# o| § D55 Pups FOWe
H_D#25 105 D24# D L D56 P apos A DFSY
H_D#26 D25# ol = D57# H_D#58
H_D#27 24l D26# @ £ DS8EB Es A DS
4,5,9,18..20,40,42,43,46 +VCCP H_D#28 D27# D59# H_D#60
H_D#29 ngz ngz H_DA6L
NS B YT AR ey ——
A D70 Npsd bAE22 FHD#2
H_D#31L 5 ngz ngz AE26__H_D7063
5,6,8,9,11,15..18,20,21,23,26,31,33..36,38..40,43,4551  +V3.3S RAD2 8  H_DSTBN#1 DSTBN1# DSTBN3# H_DSTBN#3 8
Tt 8  H_DSTBP#1 DSTBP1# DSTBP3# H_DSTBP#3 8
— 8  H_DINV#L DINV1# DINV3# H_DINV#3 8
TP_GTLREF3 P ovPo Comp0 +VCCP
AYOUt note: RAF5 — 2 —ompT 4,5,9,18..20,40,42,43,46
H_GTLREF
ICOMPO and COMP2 need to be Zo=27.4ohm traces. Best 1.3K 46 > > 0.5" max length TP_GTLREFL p2g gitggg ggmi; AB2 __Comp2
estimate is 18mil wide trace for outer layers and 14mil 5% —_— AD26 | ST REFO CoMmPp3 [-ABL _COmPS ?ggl
if on internal layer. See DG of Processor.Traces MISC
should be shorter than 0.5". Refer to latest CS layout 6,8 CK408_SEL1 R3D1
- AL Neo
ICOMP1, COMP3 should be routed as Zo=55ohm CR4F1B 2K_1% B2 | \c1 ppstpg pBL—— | H_DPSLP# 7,18,37
[traces shorter than 0.5" 3904 DPwR# pCle | H DPWR# 7
TPB SELL L4 H_PWRGD 18,37
= TG 7 it RSVDL PWRGOOD N :
J3F3 TFNC T aea RSVD2 SLP# H_CPUSLP# 18,37
CR4F1A 5 CPU_BSELO_D CPU_BSELO 1p g2 CPUBSEO T i Egggi TesT1
3904 << }—E1]
Compo RAF2 330 PM_PSI# PSH# eSS/ L
CompL 39,40 Processor-Skt a
Comp2 — !
J3F3 should open to NO_STUFF_1K !
R4F3 support Celeron M R3TI & R213 are to be stuffed T
1K for AO silicon and no_stuffed

R2R1
54.9_ 1%

R2R2
27.4_1%

R3R2
54.9 1%

R3R3
27.4_1%

for A1 and follow-on silicon

Titl

"® " Intel Celeron M Processor 1 of 2
Size |Project: Document Number Rev
ICustom Intel Celeron M / 852GM CRB C26116 4.403
Date: Sheet 3 of 51

Wednesday, January 12, 2005
D I




One 0.01uF & 10uF cap for each VCCA p

NO_STUFF 3 resistors
of VCCA pins for Celeront BJ

support and no stuff 6caps V18 PROC | Coupon TP |
of those 3 pins 82 | |
| |
NO_STUFF_102276-100 TP _Lis NO_STUFF_102276-100
U | TPEFL [OF—— S TPaFs |
| NO_STUFF_102276-100 TP_LiL NO_STUFF_102276-100 |
40.42,4651 +VCC_CORE 40.42,46,51 +VCC_CORE_ 10UF 0.01UF | P33 [} TR3F2 |
U2E1D = = ‘ NO_STUFF_102276-100  1popg [ TP_L3S TP2F6 NO_STUFF_102276-100 ‘
VSS0 Vss97
a5 Vst Vese . R2T: | NO_STUFF_102276-100 rppr7 [o— TP TP2Fs NO_STUFF_102276-100 |
VsS2 V5599 | g ™ Les 100 |
ii ves3 VSS100 veeo veeso C2E1 C2E2 ‘ NO_STUFF_102276-100 TP2F1 @7 TP2F2 NO_STUFF_102276-100 ‘
= VSS101 vcel VCCB0 T g TP L6L g
A;O VSS5 V55102 veez VCe61 _|L_0.01UF_| 10UF | NO_STUFF_102276-100  1pye3 [ | TP2Fa NO_STUFF_102276-100
VSS6 V55103 vces vCcee2
NO_STUFF_102276-100 TP_L8S NO_STUFF_102276-100
A2 vss7 VSS104 vcea VCCe3 RoR o : - = TPIFS [ TPAFL —S TR :
vss8 VSS105 vCes VCC64 Sl g TP LeL g
Aﬁ} vSs9 VSS106 VCOB VCCES5 o1 o2 | NO_STUFF_102276-100 TP3F7 @7, TP3F6 NO_STUFF_102276-100 |
AMIvssi0  vssio7 veer VCCo6 L L ‘ ‘
VSS11 VSS108 vces vces?
A‘;‘g VsS12 VSS109 vCey vCCces Toowr T 1ove | = |
AAL VSS13 VSS110 VCC10 VCC69 | N 0
VSS14 VSS111 VCC11 vecop<S“—/¢ (/]  R®R®L..O | |} ———777T"THH=""""""""~"=—"—"—"=—"—"—"—"—"—"—"———— = — -
AR vss1s VSS112 vceiz veert RIBI AN
VSS16  VSs113 vceis
AMB 1 yss17 VSS114 vceia VCCAO capt | capz
VSsS18 VSS115 VCC15 VCCAL
:A 5 VSS19 VSS116 VCC16 VCCA2 IIDUF IO O01UF
VSS20  VSs117 vee? veeas - -
ae3 | V3350 vssin e HVECP 35918.2040424345
851 vss22 VSS119 vceig veePo
VSs23 VSS120 vcc20 VCCP1
AB?l VSSs24 VSs121 vceal VCCP2
ABLLIvss2s  vssiz2 vz veeps
AB13|vss26  vssiza vceas veepa
B15vssz7  vssid vccaa vceps
) VSs28 VSS125 VvCC25 VCCP6
AB19 vss29 vss126 [-E VCC26 veep?
AB21|vss30  vssiz7 (52 vcear vceps
AB23 vssaL vssizg S5 vccae vcepg
126 vss32 vssizg -G22 vceag VCCP10
c VSS33 VSS130 G26 VCC30 VCCP11
ACS vssaa vssia1 (& vCeal vCCP12
JACAvss3s  vssigz [H3 vccaz VCCP13
ACI0vssae  vssiz [HE vceas VCCP14
0221 vssar vssia4 [-H2L vCceaa VCCP15
c16 VSS38 VSS135 VCC35 VCCP16
C161 vssag vssi36 1L VCC36 VCCP17
ACIBvssao  vssi7 (14 vcear vCcPig
ACZL vssa1 vss138 [ vceas VCCP19
24 vssa2 Vs 122 vCceag VCCP20
VSS43 VSS140 VCC40 VvCCP21
ADA vssaa VSS141 vceal vCcp22
AT vssas  vsSsia2 vccaz VCCP23
A3 vssa  VSsLa3 vceas VCCP24
D21 vssar VSS144 vccaa
D15 VSs48 VSS145 VCC45 VCCQOo
VSs49 VSS146 VCC46 VvCcecQ1 - P i i
D17 | VSSie VSse vecse LAYsUT NOTE: rov\;?ifa st nlb(wllh no
AD19 5551 VSS148 vceas VIDO H_VIDO 39 stub) to connect differential probe
AD22_| \/5557 VSS149 VCCa9 VIDL H_VID1 39 between VCCSENSE and VSSSENSE at the
D25 1vsss3  vSS1s0 VCCs0 viD2 HVID2 39 location where the two 54.90hn resistors
Fe | VSS54 VSS151 Vees1 VID3 H_VID3 39 terminate the S50hn tranmisssion lines.
AES|vssss  vssis2 vCes2 viDa HVID4 39
JAFBvsss6  Vssis3 VCCs3 VIDS HVIDS 39
101 vsss7 VSS154 VCCs4
VSS58 VSS155 VCCs5 TP VCCSENSE ™ — — — = TPpsB3— NO STURE 163276 5071
AEL vssse VSS156 VCC56  VCCSENSE = o] TP2D3  NO_STUFF_102276-100
AELS | vsse0  VSS157 vCCs7 !
VSS61 VSS158 vCCse RoD2 |
AE201 vss62 VSS159 <
E: 2 ves63 VSS160 Processor-Skt NO_STUFF_54.9_1% |
AR261 vssea VSS161 |
VSSE5  VSS162 g
AFa] V/SS66 Vvss163 0] TP2D4  NO_STUFF_102276-100 |
F1y | VSS67 VSS164 -
VSS68 VSS165
AEL3 vsses VSS166
AELS|vss70  vssie7 TP_VSSSENSE TP2D2 NO_STUFF_102276-100 1
AL vss71 VSS168 7
191 vss72 VSS169 ‘ !
VSS73 VSS170 I
AE2 vssta vesirt 10 NoySTURF_54.9_1% |
B3 jvsszs  vssiz2 - o9
D8 vss76 VSS173 ! |
VsSS77 vss174 | g
315 ves78 VSs175 L 4@ TP2D1  NO_STUFF_102276-100 |
B161 vss7o vssize FHM2—e e -
B19vssso  vssi77
5221 vssa1 VSS178
125 vsss2 VSS179
c. VSs83 VSS180
C4- vsses vssis 2L
SIvsses  vssig2 28
S0 vssss  vssiss A
C13 vsser vssisa i
VSs88 VSS185 ¥
C18- vssey vssige 23 Vi8S PROC
VSS90 VSs187
€24 vsso1  vssiss 2 45 gss
D2 vsso2 vssieg o
VSS93 VSS190
D71 yssoa vssio1 24
Do RID6
D% vssos o
VSS96
Processor-Skt
9,15,19,20,45,46,51 +V15S _—————
|
|
R1D4
| NO_STUFF_O
L -
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B C D E
CPU Thermal Sensor
3,6,8,9,11,15..18,20,21,23,26,31,33..36,38..40,43 4551 +V3.3S
'|' 3,6,8,9,11,15..18,20,21,23,26,31,33..36,38.40,43,45,51  +V3.3S
Address Select Straps coB2 = 5 mopdd> Roms
Current Address: 0.1UF 1K > 1K
RP2B1D RP2B
1001 110x = ToK 0K
U2A1
2 vee STBY# STEVY
3 H_THERMDA [ > Z DXP - © 9
C2A1 JADDO 10 | DXN  SMBDATA =+ : % SMB_THRM_DATA 32,37
2900PE ADDT 6 ADDO  SMBCLK [ TRV ALERTH SMB_THRM_CLK 32,37
ADD1  ALERT#
3 H_THERMDC[ > >
NC1 F—x
NC2 e —— - e
NC3 ! " |
GND1 NCa 83— : > > PM_THRM# 19,21,32,37
GND2 NG5 3 STUFF O
= ADM1023
Layout Note: Note: No Stuff for
Route H_THERMDA and Normal Operation
H_THERMDC on same
layer.
10 mil trace on 10 mil
spacing.
Note:
If using Thermal Diode
Conn, NO STUFF C372
and U14.
3,4,9,18..20,40,42,43,46  +VCCP
_ 3,4,9,18..20,40,42,43,46 +VCCP
Layout:
Route H_TCK according
to DG guidelines R1F4 R1F2 R1F12
54.9_ 1% 54.9_1% 39.2_1% +VCCP  3,4,9,18..20,40,42,43,46
Run separate H_TCK JIF1
frace to processor for 3 TDLFLEX 1o V1o +V33ALWAYS  15,19..23,27..29,32,36..39,45,51
. 3 H_TMS 2 TMS VTTL C1F1
FBO and TCK pins on — c
3 H_TCK RIF 226 1% TOO FLEX 7 | 1K VTAP “Toaur RIFL
ITP. 3 H_TDO 3'\/\/‘ - = 3 TDO 150
3 H_TRST# TRST# =
9 RESET_FLEX#
The ITP should be &t 38 H_CPURST# [ > > RIFS 226 1% SET 129 RESET#  DBR# P22 {">">ITP_DBRESET# 34546
DBA# P24—x
the end of the 3 H_TCK > 11| g0
H_CPURST# 6  CLK_ITP# 8 bpclkn  BPMo# PPA—— H_BPMO_ITP# 3
transmission line but 6 CLK_ITP 9 BCLKp BpM1# p2b—o H BPML_ITP# 3
less than 6.0" from ‘f i ety | 10 BPM2# P1&— H_BPM2_ITP# 3
the processor. - RIF6 ¢ RIFT | R v v i ST e— ey 4 WA
Note: 27.4_1% 680 | NO_STUFF_100pF | 16 | ooz BPtas H BPMS_PREQ# 3
All traces between ITP Con S o 18 - -
5| GND3
and 0 ohm res must be 20 GNDa NC1 FA—x
short as possible GND5 NC2 FE—x

Place TCK
pulldown resistor
within 1" of ITP.

Note:

o

C1F2 not needed for
Customer Platforms

ITP700-FLEXCON

Titl
"®  CPU Thermal Sensor & ITP
Size ject: Document Number Rev
A Intel Celeron M / 852GM CRB C26116 4.403
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A B C D E
LCayout note: 35,8,9,11,15..18,20,21,23,26,31,33..36,38..40 43,4551 +V3.3S
g;azgspul Idowns near 1V3.35_CLKRC
R2F2,R2F1,R3F4,R3F3 FezFL R2Fo
+V3.35 CLKVDD
CLK_MCH BCLK#
CLK_CPU_BCLK# CLK_MCH BCLK czuj£ czu{ c2u6 CZFJ cau L E L 3000“”‘@100 Hz 0.01_1% [[ayout note:
C2F4 place clock terminatign
R2F1 22UF 1UF| 0.1UF [ O.UF [ 0.1UF | 0.1UF | 0.1UF | 0.1UF | 0.1UF | 0.1UF hear CK-408
7777777 49.9_186 RaFa :l
CLK_ITP#
| 0 R3F18 ! = FB2F3
Place crystal within 500 | o NO_STUFF O | +V3S_CLKYDDA
mils of CK_408 14.318MHZ | » Place Oohm near c2u7  __coFs C2G1 C2Fs
Y3F1 Lleoystal. - _ o == _— PoUR 3000hm@100MHz CLK_ITP_CPU#
| I:I | U3F1 0.1UF 0.1UF 0.1UF TR TTP_CPU
LT +V3.3S_CLKRC 1 26 3F1
FB2F2 a xggg VDDA 49.9_1%<49.9_1% 2 R3F5 > R3F6
,,,,,,,,,,,,,,,,,, 3000hm@100MHz 14 27 = 49.9 49.9
" | C3F4 C3F2 1 VDD2 VSSA
— [ /72 19 1 \pp3 cPU2 RoF3. .33 i 1% 1%
2 45 = =
T No_sTurF_10pF NO_STUFF_10p cauT=Car Lva 3S CLKVDD5 17 xggg CPUT2 RAA > >cik cpu BeLk 3 = =
0.1UF [_2 46 44 CPU2 R2E4A N33
| | S >CLK_CPU_BCLK# 3
[ e 50 §38§ chuez — CLK_MCH_BCLK 8
= No'stuff; caps are = CLK_MCH_BCLK# 8
internal to CK-408 XTAL_IN 2 CPU1 R3K14 .33 MR
- XTAL_IN CPUTL RIKIZ 32
XTAL_OUT 3 | 45 CPUL# GESTAR < N I S ——— > >cik P 5
XTAL_OUT cPuCL e |
- —[ > >CLK_ITP_CPU 3
! ‘ B CK408_SEL2 CPUD | RargO-STUFF-33 o
! NO_STUFF_330 330 R2u2 1K — 40 seL2 cPUTO [-22 : N A > >CLK_ITP_CPU# 3
! j 3,8 CK408_SEL1 —|—: 51 CPUOH l RIIA_A33 L SO-2lFres |
s - . CPUCO > >ciktPs 5
SEL1
S6IN3VES 5 660UT R2E1)_ .33 CLK_DVO_SLOT 15
CK408_SELO | s esBUR2 f ° e CLK_HUBLAI [ cieh [ NO STUFE_T0pF |||
= 94 SELO 66B2/3V66_4 = ; — I
[ ey e ity | 66BUFL p l—EDCLKfMCH% 7 2 NO STUFF 10pF !
| 0 R3FI10 L2 R3F7 ! 19,37,38,45 PM_SLP_S1# [ > >——25C] pwRDWN#  66B1/3V66_3 22 3= e O_STUFF 100F ),
I I 66BUFO I—EDCLK_ICHGG 18 I
| NO_STUFF_1K | | NO_STUFF O | +V3.35_CLKRC 1937 PM_STPPCH [ 34 pe) sToP#  6680/3v66 2 |21 N = | c268 NO_STUFF_10pF i
I l—EDCLKJCHPa 18 I
L ‘ - 19,37,39,40 PM_STPCPU# [ > >—53d cpy_sTop# poiF2 |2 2 AFGEE I NO_STUFE 100F .
r - |
|
= 39,40 VR_PWRGD_CK408# > > 28 VTT_PWRGD# pCIF1 FB—x 23 | :
) "Rl Y Yok ] MuLTo MULTO peiro |5_PCIFO 3\ BO3EIE | cacz ||  No STUFF 1opF , ||,
T
[ RSUL \ MOSTUEF 10K I o6 33 CLK_PCI_PORT80 33 | 1 vl
SEL1 | SELO |FUNCTION 4 _ o __ Y ] SDATA pci6 |18 2 A JR5E2B CLK_PCI_SLOT3 23 | !
1o S 33 1 _PCL c267 NO STUFF 10pF 1 ||
TCR3FL Crarz ! 811,12,16,18 SMB_DATA_S 5 pCEs 2 e ‘ i
| >
O 19 |e6mhz Host CLK Lo W W3 811121618 SWB_CLKS scLock pcis 3 T3 >CLKPCLSLOT2 22 | cogg NO_STUFE 10pF |||,
|8 o 33| 16 PCIA 4 AR { > >cLk pcisLoTl 22 | —
0 | 1 100Mhz Host CLK i 4] 3vee_0 PCl4 33 1 —Pel . C2G6 NO_STUFF_10pF | I
o o C T= SSC_CLKIN_ R2 CLK_66SSC PCI3 P T
T 0 >00Mhs Fost CLK : &u .q : e RIAN3S . 35 | 3v66_1/VCH pci3 2 133 1 > >CLK_DOCKPCI 24 | coc2 NO_STUFF_10pF ! I
S o of - CK_IREF PCI2 ‘
— 2 9 (- u \REF pCi2 12 2~ LR "> >CLK_FWHPCI 31 ! it
133Mhz Host CLK [ S P i 33 L | C2G5 NO STUFF 10pF II-
| o m ] 5 -—4-—-— R2U3 11 3 P2E1E !
e 2 2 a | 1o, ‘ 475.1% 41 |\ oo iner PCi1 33'\5\}‘E T {5 >cuk siopcl 34 | C2G9 NO_STUFF_10pF | I
|
;552 gm‘gg ES(N)I?I(G : £ a ! :% R2G4, 4 A > >cik sucpal 32 | caca NO_STUFF_10pF | :|,
| J3F2 ! e | 9 | VSSO 10 PCIO N [ !
T 1 475 1% ] 0.7 VOLTS | | o ‘ 15| VS PCIO —L > >cLk LPepal 37 | c3G6 NO STUFF 10pF , |,
! No Stuff | 12 ! = 20 39 USB R2E5A 33 T !
| Veasurenent Point : [t A 2 x’ggg 48MUSB RoAA 1 {>>cCLK_ICH48 19 | cor1 NO STUFE 10pF | II-
7777777777777 poT R2) T
361 vssa 4gmpoT |38 REANSE [>>DREFCLK 7 | !
VSS5 CLK_REFQ !
_1 56 _REFQ_ R3E2Q .33 |
- REF AN —{>>cik LPci4 37 ' cars NO STUFE 100F |||,
CK-408 R3E1Z_ .33 ‘ [
35,89,1115..18,20,21,23,26,31,33..36,38.40,43,4551  +V3.3S CLK_SIO14 34 | C3F1 NO_STUFE 10pF |1,
R3E1Q .33 [
|
c2612] C2613] U2G2 CLK_ICH14 19 | C3r3 NO STUFF 10pF | ||,
Keep stub short --> I I | |
WEL O0UEL SSCCLKIN |1 ] iun pp# [FB——<Z|PM_SLP_S1# 19,37,38,45
- - SSC SCLK | R2G6. . NO STUFE (
L2 vpp ScLK [Z I RIGR A ANO STUFF 0, R2GE R LCLKCTLA 7,16
SMB_CLK_S 8,11,12,16,18
S \ ! ! ,4l,14,10,
_I_—3— GND spaTa [[6S3CSDATA | RIGH \ ~NO STUFF 0. T LCLKCTLB 7.8,16
- (" 7. — GUAR SMB_DATA_S 8,11,12,16,18
7 DREFSSCLK <X+ = - ckout  ReF_out +V3.3S 35,8,9,11,15.18,20,21,23,26,31,33..36,38..40,43,45 51
R2GIQ_A33 DREFSSCLK_D
[CS91718 i
R2G12 itle
R2G11 10K CK-408
10K Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB |C26116 4.403
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USE1B
USELE
13 M_DATA[63:0] < M DATAO £ M_DQS[80] 13 15 DVOBDILL0] DAC_BLUE 17
M_DATAL SDQO SDQS0 DVOBDO BLUE FE&—{ > >
—baTA—2E3 spQ1 SDQS1 DVOBD1 BLUE# P2
— MDATAZ  AF4 |
M_DATA3 atp_| SPQ2 SDQS2 DVOBD2 GREEN {T>">DAC_GREEN 17
M_DATAZ SDQ3 SDQS3 DVOBD3 GREEN# Dﬁg— =
T DATAS 422 SDQ4 SDQs4 DVOBD4 RED [>">DAC_RED 17 =
— MDATAS  Ap2 |
M _DATAG SDQ5 SDQS5 DVOBD5 RED# PAB——]
4 M DATAT SDQ6 SDQS6 DVOBD6 o HSYNC DAC_HSYNC 17 4
— MDATA7 _ AH3 |
M_DATA8 SbQ7 SDQS7 DVOBD7 < VSYNC DAC_VSYNC 17
M_DATA9 SDQ8 SDQs8 DVOBDS8 a
N SDQ9 M_AAO  12.14 DVOBD9 REFSET FE8———< < JDAC_REFSET 10
M_DATAL AGT ) 9, 55 _( _|
M _DATAIL __apg | SDQ10 SMA_A0 M_AA[z1] 11,14 5951 VL5S_GMCH_DVO DVOBD10
M DATATZ SDQ11 SMA_AL ™ DVOBD11 DDCACLK'MDAC_DDCACLK 17,24
— W DATALT A | Aha | SPQ12 SMA_A2 7 oW R6E3 DDCADATA DAC_DDCADATA 17,24
MDATALZ SDQ13 SMA_A3 4D 77 <Z>M_AA3  12.14 100K 15 DVOBCLK DVOBCLK
VI DATAE 4t SDQ14 SMA_A4 N ARS 15 DVOBCLK# DVOBCLK# a1
— W DATATE ] aEg | SPQ1S SMA_AS [ =" AA 15 DVOBHSYNC DVOBHSYNC IYAMO -2 LVDS_YAMO 16
M_DATAL7 e SMA_A6 7 0> M_AAY M_AA[5:4] 11,14 15 DVOBVSYNC DVOBVSYNC IYAML [—=% LVDS_YAM1 16
M_DATAIS SDQ17 SMA_AT = e M _AAS 15 DVOBBLANK# o] DVOBBLANK:# IYAM2 [~ LVDS_YAM2 16
W DATATS Sair] SDQI8 SMA_Ag HASE—z—r 15 DVOBFLDSTL <> DVOBFLDSTL ivam3 (-C13 LVDS_YAM3 16 -
— M_DATALY aGiq |
SDQ19 SMA_A9 IYAPO LVDS_YAPO 16
M_DATAZ0 _ a7 7 M_AALO 3
M _DATAZL SDQ20 SMA_A10 [FAC1S 7 15 DVOBCINTRB <> G2 pvoBcINTRE ivap1 (-E14 LVDS_YAP1 16
_MWADQ— SDQ21 SMA_A11 —ADE—MW 15 DVOBCCLKIN DVOBCCLKINT| IYAP2 oo LVDS_YAP2 16
— M_DATA22 A0 | | aBs M AALZ .
SDQ22 SMA_AL2 15 DVOCD[11:0] IYAP3 LVDS_YAP3 16
M _DATAZS SD023 L B> M An126] 12.14 REES DVOCDO IvBwmo [-H12 LVDS_YBMO 16
S —AHI0 | Snoos SMA_B1 MAB 100K DVOCD1 rvem1 12 LVDS_YBM1 16
— M_DATAZ Ap11 | 5 |Lac12 M c12 -
™M _DATAZ6 SDQ25 SMA_B2 M _AB4 DVOCD2 IYBM2 LVDS_YBM2 16
— W DATAT 2813 sDQ26 > swa B4 FAELL e M_AB[2:1] 12,14 focs DVOCD3 ivem3 [FGLL LVDS_YBM3 16
— MDATA2/ aAF14 | S
sSDQ27 SMA_B5 DVOCD4 IYBPO LVDS_YBPO 16
—roaTaz 251 spQ28 DO: ACT M_AB[5:4] 12,14 = DVOCD5 g ivep1 [E11 LVDS_YBP1 16
W DATAT —aoaz] AE13 | SPQ29 SCKEO [~ 7 M_CKEO ~ 11,12,14 B DVOCD6 A IYBP2 [~ = LVDS_YBP2 16
M_DATA3L SDQ30 = SCKEL = ~o M_CKE1 11,12,14 — DVOCD7 IYBP3 [- 0 LVDS_YBP3 16
3 M_DATAZ? SDQ31 1] SCKE2 M_CKE2 12,14 - DVOCD8 a ICLKAM LVDS_CLKAM 16 3
! AC10 [a) E13
M _DATA. AG17 | SPQ32 S SCKE3 M_CKE3 12,14 DVOCD9 S ICLKAP ¢—51% LVDS_CLKAP 16
M_DATA34 SDQ33 SCS0# DAD23—AD76 M_CS0# 11,1214 BVOCDI1ag | DVOCD10 4 ICLKBM {57 LVDS_CLKBM 16
M_DATA35 SDQ34 > SCs1# M_Cs1i# 11,1214 234 pvocpil ICLKBP LVDS_CLKBP 16
I DATA SDQ35 I Scsou pAC22 — M_CS2# 12,14
— M_DATAS6  ap1g | bac2s <
™M DATA37 E SDQ36 [ SCS3# M_CS3# 12,14 15 DVOCCLK DVOCCLK DDCPCLK' LVDS_DDCPCLK 16
M_DATA3S SDbQ37 ) AD22 15 DVOCCLK# DVOCCLK# DDCPDATA LVDS_DDCPDATA 16
N SDQ38 SBAO M_BSO#  12.14 15 DVOCHSYNC DVOCHSYNC
M_DATA. AGLO > AD20
M_DATA40 SDQ39 SBAL M_BS1# 12.14 15 DVOCVSYNC DVOCVSYNC PANELBKLTCTL LVDS_BKLTCTL 16
M_DATA4L SDQ40 0 15 DVOCBLANK# 1120 DVOCBLANK# PANELBKLTEN LVDS BKLTEN 16
—baTA—28201 spQa1 x SRAS# M RAS# 12.14 15 DVOCFLDSTL<Z> DVOCFLDSTL PANELVDDEN LVDS_VDDEN 16
N AE22
SDQ42 SCAS# M_CAS# 12.14
M_DATASS SDQ43 [a] SWE# M CWE# 12,14 R6D2 015 mizceLk MIZCCLK LVREFH TP_LVDS_REFH "
M_DATAZA 100K F12 TP_LVDS_REFL
—baTaE—2E22 spQaa o - 15 MI2CDATA MI2CDATA LVREFL
N AH19 | 308545 seMDOLKodAB2 SN uiclk DbbRO 11905 mbviclk . <= N7 vSviek . | T
SDQ45 SCMDCLKO M_CLK_DDRO 11 15 MDVICLK MDVICLK
Hﬂﬁj}? SDQ46 SCMDCLKO#: % M_CLK_DDRO# 11 15 MDVIDATA MDVIDATA LvBG |-B12 LVDS_LVBG )53 No Suff
— W DATAIE 55221 5DQ47 SCMDCLK1 M_CLK_DDR1 11 45 MDDCCLK MDDCCLK LG A — T ivDs LléG |-
WAEZB_ SDQ48 SCMDCLK1# 3%?%5— M_CLK_DDR1# 11 =15 _MDDCDATA MDDCDATA
M DATAS SDQ49 SCMDCLK: M_CLK_DDR2 11 15 ADDID[7:0] ADDIDO
— M_DATASO  ap24 | hapa y
M_DATA5L SDQS0 SCMDCLK2#4 (== M_CLK_DDR2# 11 ADDIDO 1) DREFCLK DREFCLK 6
M_DATA52 SDQ51 SCMDCLK3 M_CLK_DDR3 12 ADDID1 ¢  DREFSSCLKY DREFSSCLK 6
W DATAST o] AE23 | SDQ52 SCMDCLK3# DAD;ARH M_CLK_DDR3# 12 ADDID2 — LCLKCTLAS LCLKCTLA 6,16
M_DATAGA SDQ53 SCMDCLK4 M_CLK_DDR4 12 ADDID3 o LCLKCTLBS LCLKCTLB 6,8,16
— M_DATASA P25 | bAB24 |
N DATASE SDQ54 SCMDCLKA4#: AAS M_CLK_DDR4# 12 ADDID4
M DATAS SDQ55 SCMDCLKS: M_CLK_DDR5 12 ADDID5
2 —— T DATAS—2H26+ SDQs6 SCMDCLK5#¢OABL ——— M_CLK_DDRS# 12 ADDID6 DPWRE H_DPWR# 3 2
— M_DATAST _ AF26 |
M_DATASS SbQs7 AEs M_DMO M_DM[8:0] 13 ADDID7 DPSLP# H_DPSLP# 3,18,37
— T bATATT 2828 spQss SDMO RS —F BT 8,15 ADDDETECT%j ADDDETECT RSTIN# PCI_RST# 8,10,15,18,33
— M_DATAS9  ap2g |
M_DATAG0 SDQ59 SDM1 [~/ 0N DM2 15 DPMS_CLK DPMS S
M DATAGT SDQ60 SDM2 M D3 o 2] PWROK FL———< T JVR_PWRGD 37,39
T DATAGZ —ac2a-| SDQ61 spm3 (-AH2—g=rrr— 15,46 DVO_VREF[ > > GVREF s
— M_DATAGZ app7 | | AD1g M. DM4
SDQ62 SDM4 EXTTSO MCH_EXTTSO 8
. M_DATAG3 M_DM5
13 McB70l  <BORN—wrcm 2227 SDQe3 SDM5 [AD2L_Zre oo CoRtmeal COELL 1051 Acp_BusY# [5>——FId AGPBUSY# MCHDETECTVSS MCH_DETECT# 51
—reer——2614 spQes SDM6 [FAR24_erre
— MCBL  AF14 | | AHog M. DM7 0.1UF
N__vce2 AE17 28822 ooy Capis M OVE * %EE‘SSS?GMPB:LMCEGF:SOMP Neo |LBL_TP_MCH NCO
— MCB3  AG16 | SDO67 Layout note: Route to = = NS TP MCH NC1 51
M cB4 vias near ball RSVDO A2 TP_MCH _NC2 - -
SDQ68 RVSDO NC2 —
M_CB5 TP_M_RCVO#
—cme—2EL5 spQeo SRCVENOUT# BN ROVIF RSVDL RVSD1 NC3 TETCHNCE TP_MCH_NC3 51
—==e—AE16 | 5po70 SRCVENIN# RSVD2 RVSD2 NCa | A8
MR RSVD3 RVED3 @] Nee [Ca1ps TP MCH NC5
SDQ71 2 TP_MCH_NCG6
ABL RSVD4 R
SMRCOMP <_<_JMCH_SMRCOMP 10 RVSD4 NG6
= Rog TP_MCH_NC7
8,15 AGP_ST2 RVSDS NC7 T5~MCH-NCS
44 SM_VREF_MCH SMVREF SMVSWINGL 2};; MCH_SMVSWINGL 10 8,15 AGP_ST1 RVSD6 NC8 e RCTRGT
SMVSWINGH MCH_SMVSWINGH 10 815 AGP_STO_ < RVSD7 NC9 TP-MCH-NCT
RVSD8 NC10
Ala_TP_MCH_NCIT
C5F13 Intel 852GM Skt C5F6 | C5F5 RSVDY Rvsoe Neio
RVSD10
0.1UF 0.1UF 0.1UF RSVDLER) ad RySDI0
1 = = .
Intel 852GM Skt
Tite | 852GM GMC f3
Intel 852GM GMCH (1 of 3)
Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB C26116 4.403
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A B c D E
Seein 3 H_D#63:0] <= GMCH Strapping Options
3 H_A#[31:3] <3 e H A#3 H DHO Function Board Default Optional Override
P P23 sy HDo# k22— T
External Thermal Sensor Header :72?; T25 HAg HD1# b H27 :732% J7B2 | PSB Voltage Select No JMP for 1.05V Reserved
35,6,9,11,15..18,20,21,23,26,31,33..36,38.40,43,45,51  +V3.35 _F!WB—IZBCBZZC HAS# Hp2# DKZS_FHT?: 24 M DF J7B3 | DVO Strap IMP Reserved
T H_AFT HAG# HD3# H_D#
AT L] HATH HD4# P2 —5rs J7B4 | GSTO MP
— AT hagd HA# HD5# DEZ—F5
— 2240 HA9# HD6# PRl —=r=
4 R5P12 W"mc HA10# HD7# DLEW J7B5 | GST1 JMP 4
—H A2 q HALL# HD8# DL —5-
Lo Jac1 ) 21d P Hos Boa 1 J7ct | GsT2 IMP
— % _HWH :ﬁﬁz :[D)i(llz [ DF 7951  +V1.5S_GMCH_DVO
- AT 222G H_DAL
611,12,16,18 SMB_DATA_S 3 P 25 {jn15s Ho1o MRz 35,6,9,11,15..18,20,21,23,26,31,33..36,38..40,43,45,51  +V3.3S
6,11,12,16,18 SMB CLK S 4 — 26 Hate# HD13# K2 —P—a
7 MCH_EXTTSO 5 240 HALT# HD14# 0128 — =y o
6 AT 2] HAL8# HD15# PH2E P @
BT HDR AT 2aq HALO# HD16# PE22—pr T
- — 223G HA20# HD17# PE2E—P—rad
N HA21# HD18# D7 15..18,20,23..25,27,34 41434546  +V/ =
_H_A?HECH]# anzrd HAZLE Ho1ss Phoa HFLDD#IQ 5.18,20,23..25,27,34,35,38..41,43,45,46  +V5S
240 g3 HD20# PEZL—p=52
AP woad N
H_A#25 HA24# HD21# H_D#2 C6B6
—e—LR2LY HAs5# HD224# 7
—HATITpilid HAeH HD23# P2 —ppr u7B2 0.1UF zlo|ol
H_A#28 HAZ7# HD24# H_D#25 = o A )
— A28 pazey HD25# o7 6,7,16 LCLKCTLB %j: 1A1 vee B ol ol
A2l HA29# HD26# DH28—prrd 715 ADDDETECT 1A2 5 STRAP_J CTLB 4 <Ig|<S
SERTE T A — HD27# ggm/ 715 AGP_STO 1A3 1B1 == |1
e e T 0 HD28# 0725 715 AGP_ST1 1A4 1B2 —2—| wes 2o
3 H_REQH[40] <Z>== | Reowo o) HD29# H D3 7,15 AGP_ST2 1A5 1B3 [~ STRAP J PAR 1 )
3 —H REGFT S22 HREQO# HD30# = 184 [ OXe; 3
—HREGTT o2 HREQl# T HD31# o7 x4 oa1 1B5 1784
= x"c _R234 !
H_REQE3 HREQ2# HD32# H_D#33, <1 on2 15 CK408_SEL1# 4 5
WRZSC HREQ3# HD33# DQZ‘W 181 5a3 2B1 b a
———<"T23Q jReQa# HD34# PC2A— =y 211 opa 282 |6 1785
- 3 H_ADSTBH#O HADSTBO# HD35# PE2E—p=mr? *—2- 2p5 283 [H2—x
Tayout Note: FO A HADSTEOH HD35% Doy D7 283 0 STRAP JSTL 1 5m»
MCH_HXSWING and MCH_HYSWING should be = H_D#3/ 23 o
- ‘ ! : HD37# 1555 285 et
10mil traces with 20mil spacing 6 CLK_MCH_BCLK# > HCLKN HD3g# PE2A— =t 7,10,15,18,33 PCI RST#ED—J-C 10E# STRAP J ST2 4 5
6 CLK_MCH_BCLK > HCLKP HD3g# PR24— = 20E#  GND — b3
10 MCH_HYRCOMP HYRCOMP HD4o# PO — =t SNTACETDI38d—
10,46 MCH_HYSWING ED HYSWING HD41# A D& SN74CBTD3384 — J7B3, J7B4, J7B5.
10 MCH_HXRCOMP HXRCOMP HD42# o7 - J7etshoudbe | €
10,46 MCH_HXSWING [ > > 3 HXSWING HD43# PB23 — = osc2 o Q681 should be
Hp44# PE2ZS—prr BSS138 BSS138 sued
cag2 fcsrp 3 H_DSTBN#O HDSTBNO# HD45# 0% = —
_[ 3 H_DSTBN#L HDSTBN1# HDag# PC20— =l
1UF paup 3 H_DSTBN#2 HDSTBN2# HDA47# ggbmm ] 3,6 CK408_SEL1 AGP_TYPEDET# 15
: 1UF 3 Hopsten#s HDSTBN3# HDA48# 0745
—— = 3 H_DSTBP#0 HDSTBPO# HD49# Ho%5
- = 3 H_DSTBP#1 HDSTBPL# HD50# oF R
3 H_DSTBP#2 HDSTBP2# HD51# A - -
3 H_DSTBP#3 HDSTBP3# HD52# PD2—p=p7rt
3 H_DINV#O DINVO# HD53# Homs
2 3 H_DINv# DINV1# HD54# PELE— =7 2
3 H_DINV#2 DINV2# HD55# PCL— =22
3 H_DINV#3 DINV3# HD56# PEL—p—727
HD57# 55
35 chpwzsw%:—mc CPURST# HDsg# PEIE—=rrd
35 H_CPURST# HD59# PELE——pr J6EL Default: pins
10,46 MCH_HDVREF [ > > K21 ipvREFO HDB0# P —r=rrer P
. ) 121 N 2:3. For EV work
HDVREF1 HD61# 15
L1z ] ipvrer HD62# B
HCCVREF HD63# =
HAVREF
csT1 512 ADSH# Z>H_ 3 51 EPOT_VWO —
HI_O HTRDY# | > >H TRDY# 3 LVDS LIBG 7
0.1UF TUF HI_1 DRDY# <E >H DRDY# 3
HI_2 DEFER# -) _DEFER# 3
= == HI_3 HITM# 3
- - HI 4 HIT# 3
HS HLOCK# 3
10 MCH_HCCVREF Eg 1 H_6 = BREQO# 3
10 MCH_HAVREF 7 u H7 m BNR# 3
| _ 15K_1%
— H8 S BPRI# 3 S —=
10,18 HUB_PD[10:0] HL9 I DBSY# 3 -
— L HI_10 Rso# P23 3
4 10,18 HUB_PSTRB PSTRBS RS1# 3
1 | 1
C4BS_|C4E csTe 10,18 HUB_PSTRB# PSTRBF RS2# 3
10 HUB_HLZCOMP HLZCOMP
1F[ 1UF AUF .
01U v 01 10 MCH_PSWING U2 | bs\yiNG
L 2 - 10,46 MCH_HLVREF W1 i VREF
: B : C6T1 C6T2 Tntel 852GM Skt Title
— Intel 852GM GMCH (2 of 3)
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A B C D E
USELC 4346  +V1.355_GMCH 51 +V1.35S_GMCH_CORE
CL vsso vssss |- 3.518.20,40,42,4346 +VCCP
3 VsS85 E E 10 +VCCP_VTTLF
lll:ll ng; VSS86 ﬁf;ﬁ ST4 5T12 ST 603 5T10 6E2 6D USE1D T Text Line Represents Short
VSS3 VSSs87 Text Line Represents Short 15 G15 Resistor provided for -
AL D17 [fext Line Represents Short 0
ﬁEl x;gg xgggg H17 :IElUF :IElUF :IElUF :@UF :IElUF :EOUF :EOUF P13 xggg ¥$$tlil ng power measurement |
R2 | \3ap vssgo FNIZ JeD1 = = = = = = = T13 | oo VTTLF2 :'11q (plane underneath | NO STUFF_0.01 l"/‘p
AG3 | \2e7 vesor |-B1Z 152 211‘41 vces VTTLFS [ resistorwillhaveto | __ - _ _— =
u17
£oa vsss VSS92 miR17 51  +V1.355_GMCH_CORE 10 +V1.355_GMCH_HUB Ula xggg xﬂtig o1 be cut). .
4 VSS9 VSS93 ble N1
G4 yss10 vSS94 [-ACLZ R T P15 vees vTTLFs N2
K4 {5511 vssos 18 LB SO o s | vecr VTTLF7 [-0or C5T3  |C5T5 k“l +C4D1
N4 118 PL SRR ! CBE9 c5T9 vces VTTLF8
T4 | VSS12 VSS96 [~ e C6E10 N16 | \&co VTTLFg |-H22 I
Wa VSS13 VSS97 AG1S ‘_'I—I:—ext ne Represents Short 10UF R16. VEG10 VTTLF10 M22 _&.lUF _&.lUF _10UF _270uF
AAL 3221‘5‘ nggg A9 51 +V1.35S_GMCH_CORE 01U 0.1UF u16 | yecrr VTTLFLL 822 = = = =
AC4 blg = = = 171 veeiz VTTLF12 (22 Note C4D1 was added
VSS16 VSS100 = 122
AE4 H19 VCC13 VTTLF13 .
VSSs17 VSS101 VT Vo9 ba
B5 AR19 cap3 vCCl4 VTTLF14
VSs18 VSS102 VAT Koo
us AE19 VCC15 VTTLF15
VSS19 VSS103 Wor £99
Y5 E20 VCC16 VTTLF16 -
VSS20 VSS105 0.1UF H14 AB29
Y6 yss21 vss106 (124 0 vcel? VITLFL7 (482
AG6 AA20 = VTTLF18
VSS22 VSS107 i hen
C7 AC20, VCCHLO VTTLF19
VSS23 VSS108 71 N
EZ{ yss24 vss109 [FAZL C6E1L S| veeHL VTTLF20
GZ yss25 vssi10 [F22L VCCHL2 MCH_PWR_VTTHFO | [c5D12 0.1uF
H21 ue VTTHFO A22 -
17 vss26 vssi11 -HL 0.1UF g | VecHL3 A24 __MCH PWR VTTHEL | [ T[cspiz__JoauF
M vss27 VSSi12 +V1.35S_GMCH_DPLLA_D = ws | VCCHL4 VITHRL ™ 59— MCH PWR VTTHF2 [_[e4EL Jo.1uF
RZ | yss28 vss113 |FB2L - - - - /7| VCCHLS VITHF2 [~ 00— MCH PWR VTTHF3 =l 0.1uF
AAL vssi14 (2L RSR1 + GMCH DPLLA VCCHL6 VTTHF3 MCH PWR VTTHFZ [ Tlcaea 0.1uF
VSS529 e 1 5 V1.355_ | V) NARLYSS V7T _PWR_
’ZF]; VSS30 vssi1s 21 >—'\/}/‘ Y VCCHL7 I
VSS11/ C5D6 Cc5D15 =
he | Veoo? colly a2t 0.10uH D29 1 yceAHPLL vcesmo FAGL 3
VSS32 VSS117 " AGT
3 K8 AB21 VCCAGPLL VCCSML 111244  +V25
pg | VSS33 VSS118 7 6o 220uF 1UF @ Vccsw [453 12, 2.5
vssi19 |FAG = 0
18] VoS3 vssizo [-B24 *V1.355_GMCH DPLLB_D - - A8 yccappiia ] vecsus (AR V25 GMCH SM RAUL \ Q0L 1%
Y81 \/ss36 vssi21 [HE22 R5D1 V1355 GMCH DPLLB —H18 vccappLLp vCCSMa ‘
1 Al5
Y8 122 = VCisms C5F1 |C5T14|C5T13|C5F3 JaF1
B vssa7 vssi2z =122 o 1 oo VECSMS | pa
oo | VSS38 VSS123 oS 1 0.10uH C5D5 C5D20 7 | Vecbv -0 (@) vecams Caga 2 5 g1
Lo | VSS39 vss124 Moo N1 | VCCPVOL vecams | AES 0.1UF|0.1UF | 0.1UF | 0.1UF
No | V5S40 Vesrss 22 220uF 0.1UF E4 | yooovo-2 vocams vz = = = = |
Ra | V2545 0 vss127 [FA22 41519,204546,51 +V15S = = 14 ccpvo_4 vCCsMio [~AAR csT11{C5F8 |C5T15
N AEoD 7,851 +V1.557(3MCH7DVO M4 - AR
U9 /5543 VSS128 0.01 1% 9 vcepvo s veesmi =58 C5F4 |C5F9 |C5F7 |C5T16,
W 5544 > vssi29 [FA23 RETS aeR VCCDVO_6 VCCSM12 0.10e] 010 0. 1UF
D23 HZ | veepvo_7 vcesmiz FAES —LO.IUEI0.IVE LG,
A8 vssas VSS130 C6E7 06E4 C5T6 |C6ES 18 — Al9 oaveloaveloavelor| = = =
AGY AA23 VCCDVO_8 VCCSM14 — = e =
VSS46 VSS131 10uF 150uF 18 - AB10 = = = =
C10 AC23, VCCDVO_9 VCCSM15
VSSsa7 VSS132 _10.1UE[0.1UF M8 = AALL
J10 Al23 — —— VCCDVO_10 VCCSM16
AAL0 | 5226 Vosisg |E24 = =, N8 { yeepvo_11 vcesmiy [FAB12 IQ 9
VSS49 VSS134 17 +VL5! GMCH ADAc RS — AF12 5F12 5F11
AE10 H24 VCCDVO_12 VCCSM18
VSS50 VSS135 R5R2 0l 1% ADAC D RSR7. Q T K9 — AA13
D11 /5551 vss136 K24 8- vecpvo 13 veesmig [FAal2 SOuF S0UF
ElL ] ysss2 vssia7 (24 -~ e5b3 { 509 | csp16 VCCDVO_14 vecsmzo (-adld
H11 VSS53 VSS138 P24 Layout note: Route ‘ P9 VCCDVO_15 VCCSM21 ARl — =
AB11 | \ /5554 VSS139 124 VSSADAC trace to cap NO STURF | 220uF aa VCCSM22 \Bla - =
ACLL 5555 vss140 (24 (no via at GMCH). ‘ t VCCADACO vecsmes (-AB18 .
2 ALLL | 556 vssi41 [-AA24 L---—= VCCADACL VCCSM24 = e 10,4451 +V2.5_GMCH_SM
12 | \/ss57 vss142 [FAG24 = VSSADAC vecsmes [-AE18
AAL2 A25 VCCSM26
43
AG12 VSS58 VSS1. Do R5R4 0.01 1% +V1.5S_GMCH_ALVDS Al1l VCCALVDS VCOSM27 ABR20 V2.5 GMCH_OSM L5F1
VSS59 vss144 B11 AE21 5 | YA
A13 AAZS C5D1 VSSALVDS VCCSM28
D13 | oS80 VSS145 TaE2s Layout note: Route CsD18 VCCamag AL csri0 |csr2 OS8UH
E13 | Voot vesia® [aza VSSALVDS trace to cap G13 | ycepLvpso vccsm3o [~AB22 10%
VSS62 VSS147 0.1UF] 0.01UF e APo4
H13 J26 (no via at GMCH). VCCDLVDS1 VCCSM31 2.7UF 0.1UF
VSS63 VSS148 13 AJoE
N13 126 — VCCDLVDS2 VCCSM32 —
RI3 | Veood Veaisy [oiz6 = B15 | yeepLvpss vccsmas [FAE2L
U13 nggg ﬁgigg R26 R5R3 0.01 1% +V1.55 GMCH DLVDS Veoanas |AC29 -~ REES
ABI13 | 2367 vssiso |-U26 csD7 | csp1 C5D19 B’ig VCCTXLVDSO VCCSM35 :(':3’2‘; = S0 o T
AE13 W26 VCCTXLVDS1 VCCSM36 1
~o-| vsses VSS153 - e D10 | yceTxivps2
54 Tane Toor o
P14 | /2300 Vosios [-A2z _L47uF _1220F - _loaur Al2 | yCCTXLVDS3 — VCCQsmo [-AL8 t
T4 1 5571 vss156 [FE2L - - B VCCQSM1 51 +V1.355_GMCH_CORH
AAL4 AC27 111244 +V25 A3 | \/cCGPIO_O - -
VSST72 VSS157 46 +V2.5_GMCH_TXLVDS ™ X
AC14 AG27. VCCGPIO_1 VCCASMO
VSST73 VSS158 RERS 0.01 1%
D15 Al27 : VCCASM1 o
VSs74 vss159 ALZL P UH 20%
HIS 1 yss75 VSS160 L C5D2  |C5R3 |C5D17/C5D10 Intel 852GM Skt
Ni5 AE28 — C6E13
RS vss76 vssi61 —AE2
RIS vss77 vssi62 =23 a70F | 22UF  JO.AUFJO.AUF 0.1UF | 100uF
AB15 VSST8 VSS163 G29 = = = = = = = 1
i VSS79 VSS164
AGILS | 5580 vssi65 (122
F16 OO~ OTONNAOD 129 3,5,6,8,11,15..18,20,21,23,26,31,33..36,38..40,43,45,51
116 | \/SS2 DD DDRRDADBNBDD VSS1e7 N2 -
P16 DODDDDDDNDDD D U29 51 +V3.3S_GMCH_GPIO
vsses >>>>>>>>5>>>5 Vssies R5R6 001 1% T T
SRR RNEEER Intel 852GM GMCH (3 of 3)
EREER BB csps [csD14
4HAWU QO3 Intel 852GM Skt - -
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A B C D E
. LAl Hub Interface
GMCH Compensation & Reference Voltages 8,18 HUB_PD[10:0]
T————————————— \
| NO STUFF_HUBLINK |
Layout Note: | |
Route MCH_HXSWING & ! J6ul !
9 +VCCP_VTTLF MCH_HYSWING | 2 1 | MCH_HLVREF
+! 2 . f I 4 3 !
Host w/ 10 mil trace & 20 mil space HUB_PDo REE8 LAI_HUB_P[NG - = T R6F4 392 1%
Y | 5 7 T LAI_HUB_PIN7 HUB_PD1
RSRY Hug pp2 392-1% | A Hus PINTY I g T RePY N 557 1%
301_1% 9 +VCCP_VTTLF ReF1 | 12 11 : LAI_HUB_PIN11 HUB_PD3
RSR10 392 1% [ 13
! 16
8,46 MCH_HXSWING o Hu_PD4 ROF12 | A yup PINTB 18 EEE R6F11  392_1%
1% — Y T >0 9 LAI_HUB_PIN19
= 392_1% T o RV 35 CLK_HUBLAI] 6
| b e
8,46 MCH_HYSWING R6FIO | ol Hup PINZS 24 28— LALHUB PINZS N\ A< JHUB PsTRe| 818
9 +VCCP VTTLF 150_1% —= | 818 HUB_PSTRB# [ > > Y — ;2 25 ;
- - } 29 | R6F17  392_1%
0 YR LAI_HUB_PIN31 HUB_PD5
R5D2 HUB_PD6 R6F16 LAI_HUB_P|N34 34 33 | Re?ﬁi\/\39271%
39271% ; 36 35 1 LALHUB PINGS \ \ A 2]
8 MCH_HXRCOM HUB PD7 ~ = LAl HUB P[N3§ g a7 6151833
8,46 MCH_HDVREF 27.4 1% — R6F21 20 (a9 ,8,15,18,
- 41 !
100_1% —= 392_1% H‘AL 23 ]
w46 45 ! R6F22  392_1%
R4EL a8 a7 ] LAI_HUB_PIN47 B_PD9
T
8 MCH_HYRCOM >@E§— 49
274 1% — 54 | —-gg—x‘
9 +VCCP_VTTLF ch f
58 = ! R6F25 392 1%
50 g LAI_HUB_PIN59 HUB_PD10
62 | 61
9 +VCCP_VTTLF oa 62 )
68 & ;
8 MCH_HCCVREF 8 R5T4 7 REGI 392 1%
100_1% — 49.9.1% X_m_n 71 LAI_HUB_PIN71 B_PD8
R5T5 74 | < -
8 MCH_HAVREF 76 B,
. ) 100_1% = 80 79 !
Digital Video Port :
R6D6 |
7 MCH_GRCOMP | ==
402_1% —= T
: DAC R5R8 b
7 DAC_REFSET
127 1% =
94451  +V2.5_GMCH_SM
Manufacturing Support
Hub Interface
9 +V1.35S_GMCH_HUB 9 +V1.355_GMCH_HUB R5F3
R6T2 150_1% J4D1
8 HUB_HLZCOMP R5F1
37.47Y 1% 7 MCH_SMVSWING ANCHOR_CLIP_GHOST
604 1%
= J6D2
8 MCH_PSWING M ANCHOR_CLIP_GHOST
: 94451  +V2.5 GMCH_SM JAF2
ANCHOR_CLIP_GHOST
9  +V1.35S_GMCH_HUB
J6F1
1= | 7 MCH_SMVSWINGL ANCHOR_CLIP_GHOST
! C613 ! 150_1%
. |[NO_STUFF 470PF | 1% —
| [MCH_GTLREF2 | 2 R6T7
| | %f,i/z 94451  +V2.5_ GMCH_SM
| QR6TY I
| >NO_STUFF_56.2_1% |
I : System Memory
e e ity R6TS
8,46 MCH_HLVREF << }
————————————— 100_1% —, Title . -
‘ co6T4 | Intel 852GM GMCH Circuitry
| ROTIO ey Grirers || ! 7 MCH_SMRCOM
| = [ | 60.4_1% — Size |Project: Document Number Rev
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13 M_AA_FR 0 <Z>

12..14 M_DATA_R_[63:0] <35> e

3,5,6,8,9,15..18,20,21,23,26,31,33..36,38..40

,43,45,51

+V3.3S

12 +V3.3S_SPD

R4W1\/\/‘0'01 1%

Power plane for Serial Presence Detect logic

M_AA2
7,14 M_AA[2:1]
M_AA FR3 109

13 M_AA FR 3 <>

7,14 M_AA[5:4]

13 M_AA_FR_[12:6] <33 >

13 M_BSO_FR#
13 M_BS1_FR#
12.14 M_CB_R[7:0]

M_CLK_DDRO

M_CLK_DDRO#

M_CLK_DDR1

7
7
7 M_CLK_DDR1#
7
7

M_CLK_DDR2

7 M_CLK_DDR2#

7,12,14 M_CKEO
7,12,14 M_CKE1

13 M_CAS_FR#

13 M_RAS_FR#

13 M_WE_FR#

7,12,14 M_CS0#
7,12,14 M_CS1#

6,8,12,16,18 SMB_CLK_S
6,8,12,16,18 SMB_DATA_S

12.14 M_DM_R_[8:0] [ e

12.14 M_DQS_R[8:0] [ e

12,44 SM_VREF_DIMM

M_AA FR 0 J6H1A CON200 DDR-SODIMM
M _AAL 112 M_DATA_R_0
A0 DQO M DATA R T
ﬁé 38% M _DATA R 2
17 M DATA R 3
M_AAZ A3 DQ3 M_DATA_R 4
M_AAS A4 DQ4 M_DATA_R 5
M_AAFR G 105 ﬁg 382 14 M DATA R 6
M AATFR T o 102 | A7 DQ7 _mm M_DATA_R_
M_AA_FR O A8 DQ8 M_DATA_R 9
M_AA_FR_10 A9 DQY [0 M DATA R_1
“AATR AL0/AP DQ10 M2~ BATA R I
s 2 e e
24 -, e
*—271 A13(DU) DQ13 M DATA R 14
112 | DOt [ W DATAR T
116 | 229 D816 41 M DATA R T
%8 43 M DATA R T/
M _CB_RO 71 EQE(DU) ggg 29 MfDATAﬁRflg/
NGB RT 2| B | 79 | GB1 DQ19 _53—27)42 M DATA R._.
cB2 DQ20 ="M DATA R 21/
ggj 382 M _DATA R 2
CBS DQ23 mop M@:DATA:R: 2,
CB6 DQ24 M_DATA_R 75,
g% 3822 65 MfDATAﬁRfZ?/
CKO# DQ27 il EATA R4
56 M _DATA R .
gﬁ# 3833 M_DATA_R._29
66 M DATA R 3
gﬁg# ngg M_DATA_R 31/1
CKEO D032 |H2Z M DAAR
oKeo D932 [Moq M DATA R 3
ShEh D834 M_DATA_R_34
[ DATA R
WE# DQ36 130 M_DATA R 37,
22’; ngg 136 MfDATAﬁRjg/
SAO0 DQ39 ™1 M DATA_R_40,
= SAL DQ40 M _DATA R 4
105 | A2 B M _DATA R 4
103 Q42 DATA R _:
SDA DQ43 M_DATA_R 44,
86 RESET(DU) DQa4 42 peprar=p=r?
146 M DATA R_.
MDMRO gp| 3832 152 MfDATAﬁRfA?/
MOV R 7 o] 4 | PML DQ47 _154—8]“ M_DATA_R 4
M _DM_R_3 bm2 DQ48 M_DATA_R_49
T b o
M_DM_R 6 170 | DMS DQ51 }ZZ M_DATA_R_5
M DM R 7 bM6 DQ52 " -~ M DATA R 5
M DM R 8 gm; ngi M _DATA_R 54
M _DQS_R1L DQSO DQS6 ™01 ™ DATA R 57
M _DQS _RZ DQS1 DQ57 M _DATA R 5
OS] DQS2 oQse [HEf-para-r-st]
W DO Ri—Tag] DQS3 DQs9 2 —TpATA R0
M DQS R5 147 | PQS4 DQ60 M _DATA R 6
M _DQS_R6 DQS5 DQ61 M_DATA R 6
W D03 R o DQS6 DQ62 SATA R
W D03 RTaa-| DQS7 DQ63 —
 DOS ] 77
DQS8

SO-DIMM O

12,44,46 51 +V2.5 DDR  J6H1B CON200 DDR-SODIMM
~3 vbp1 vss1 -
21 voD2 vss2 15
33 vops vss3 2T
45 voos vssa 32
VDD5 VSss
—52 voos vsse |52
81 voo7 vss7 15
3 voos vsss i
1131 vopg vssy 02
1811 vopio vssio 25
143 vop11 vssi1 37
155 vop12 vssi2 42
157 vop13 vss13 52
1871 vop14 vssia 61
179 vopis VSS15
21 vop16 vssi6 L85
10 vop17 vss17 4
22 vpD18 vssig 18
34 vop19 VSS19
35 vop2o vss20 8
28 vop21 vss21 20
58 vop22 vss22 52
10 vop23 vssz3 54
82 vop24 vss24 L8
921 vop2s vsszs 88
24 vop2s vss26 0
VDD27 vss27
ﬁi VDD28 VSS28 gg
VDD29 VSS29
12 +v33s_sPD iga| VDD vss30 (39
: 68 vbpa1 vss31 162
180 vop32 vss32 4
VDD33 VSS33
%1991 \ppip pul 85—~
VDDSPD pu2 M8 — SO-DIMM_RSVD_FR
VREF1 pu3 24
cov2 VREF2 DU4
0.1UF GNDo 200
— GND1 [F202-x
+V2.5_DDR 12,44,46,51 912,44 +V25

o]

0.01_1%

C4G C4G CeWw. Caw. C4w3
150uF 150uF 0.1UF 0.1UF 0.1UF

CeW C5W. C5w! C5W. C5W6
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF

=

Layout note: Place capacitors between and near DDR connector if possible.

e DDR SO-DIMMs (1 of 2)
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11,13,14 M_DATA_R_[63:0] <33 ey

<> M_AAO JBH2ACON200_DDR-SODIMM_REV
7,13,14 M_AAO M _ABL 112 M_DATA R 0 11,44,46 51 +V2.5 DDR  J6H2B CON200_DDR-SODIMM_REV
M _AB2 AO bQo M _DATA_R_1 9 3
7,14 M_AB[2:1] AL DQ1 M DATA RS 2] voD1 vss1 =
M AA3 A2 DQ2 T FATA R VDD2 VSS2
71314 M_AA3 <> NCABA 109 1 53 DQ3 [ BATA R 7 33 vop3 vss3 [-2L
W AES A4 DQ4 —5—M_DATA_R_5 22| VDD4 vss4 [
7,14 M_AB[5:4] ARG A5 DQ5 WM DATA R 27 vDDS5 vsss 21
T 106  DATA R
; V_AAT AG bQs M_DATA R_7 vDD6 VSS6
71814 M_AALZE] <Z=f —raar i A7 Q7 F&—rpamA R T &1 voo7 vss? -2
—thM_AA A8 DQ8 J%M_DATA_R_ -5 VDDS8 vsss [
M_AAIO A9 DQ9 [0~ M DATA_R_10 131 | VDD9 VSS9 o
AT AL0/AP DQI0 2 BATA R T Tas-| VDD10 VSS10 [22
—a—0 1 a1p DQI11 S~ BATA R T oo VDDI1L vssi1 3
N 99 DATA_R_
A12 DQ12 -2~ DATA R I 25 vDD12 VsS12
A13(DU) DQ13 M DATA R4 2 vDD13 VSS13 (133
7,11,14 M_CS0# DQ14 M DATAR T o] vop14 vss14 o3
7,13,14 M_BSO# BAO DQ15 BATA R o3 voD15 vss1s 3
7,13,14 M_BS1# BAL DQ16 M DATA R T7 0 vbD16 VSS16 [
g |43 VA AR )
11,13,14 M_CB_R[7:0] BA2(DU) DQ17 M DATA R P VSS17 [
CBO DQ18 M DATAR I £2-| vop1s VSS18 [0
cB1 DQ19 e AR VDD19 VSS19
M_CKEO, M_CKEL, M_CS0#, M_CS]# ag DQ20 |- W DATA R 71/ 46 | Vooo0 Voo |40
- = - = cB3 DQ21 M DATA R 2 VDD21 vss21 2
are only for LAl support. CB4 DQ22 M DATA R 2 5g | VbD22 VSS22 %
cBs5 D23 [54 MDA Y] 20 vbp23 vssz3 |54
cB6 D024 |55 MDATA R 2] 82 vbb2s VSS24
59 M _DATA R
cB7 DQ25 VM DATA R 2% VDD25 VSS25
65 M _DATA R .
7 M_CLK_DDR3 CKO DQ26 M DATA R 27 -4 vbp26 vssze 30
7 M_CLK_DDR3# CKO# DQ27 BATA TR T3, vDD27 VSs27 92
7 M_CLK_DDR4# CK1# DQ28 M DATA R 122 vDD28 VSS28
50 M _DATA R_:
7 M_CLK_DDR4 CK1 DQ29 WM DATAR- VDD29 VSS29
66 M _DATA R 156 150
7 M_CLK_DDR5 cK2 DQ30 e 11 +V33S SPD VDD30 VSS30
gg M _DATA R : 168 162
7 M_CLK_DDR5# CK2# DQ31 28— TR RS VDD31 VSS31 122
714 M_CKE2 CKEO Q32 2l BATA RS 1801 vpp32 VsS32
714 M_CKE3 CKE1 DQ33 VM BATE R VDD33 VSS33 —'-35—43
7,13,14 M_CAS# CASH DQ34 M DATA RS
7.13.14 M_RAS# RASH# DQ35 w VDDID DUL M_CKEL 7,11,14
7,13,14 M_WE# WE# DQ36 — — VDDSPD DU2 SO-DIMM_RSVD
11 +V3.3S_SPD 714 M_CS2# S0# po37 130 MDATA R S/N1) 44 SM_VREF DIMM VREF1 DU3 M_Csl# 71114
. Q 136 M _DATA R 35/ - | =
714 M_CS3# S1# DQ38 M DATA-R 35 VREF2 DU4 [—200-<
SAO DQag [l == GNDo P20«
141 M _DATA R_
SAL DQ40 WM DATA R T GND1 (202
SA2 DQ4L ™o ™M DATA R 42/ -
= 6,8,11,16,18 SMB_CLK_ S scL DQ42 M OATERT
= 6,8,11,16,18 SMB_DATA_S SDA DQ43 —m—mm-gf =
71114 M_CKEO 86 RESET(OU) DQ44 WM DATA R %5
- 146 A A R 29
11,13,14 M_DM_R_[8:0] M_DM_R_0 1 DQ45 M_DATA_R_45,
M_DM_R_1 DMO DQ46 M_DATA_R 47, 911,44  +V25
 DM_R_ 26| pyio Dot _DATA_R_: +V25 DDR  11,44,46,51
—H_M_DM_R_ 52 | DM2 DQ48 jgmlﬁ M DATA R 2 R4V1 0.01_1%
M DM R4 134 | PM3 DQ49 ="M DATA_R 50
M DM R 5 DM4 DQSO0 [~ "W DATA R 5
M DM RG6 179 | MO DOSL 1™ ¢y M DATA RS CceH C6G csv: cav CAWIES—= Ccowl
M DM R 7 1gg | OM6 DQ52 [~ M DATA R 5 150uF 150uF 0.1UF 0.1UF 0.1UF 0.1UF
M _DM_R_8 78 gm; 3822 M_DATA_R_54
M_DATA_R_5!
11,13,14 M_DQS_R[8:0] [ Swmmmp DQS_RO DQ55 B =R
T:LLM_D “R1 o5 | DRSO DQS6 ™01 M DATA R 57,
M_DQS_R2 47 | DQS1 DQ57 M_DATA_R_ 5
M _DQS _R3 DQS2 DQS58 M _DATA R 59 C5V: cev csv C5W! C5W2
M‘S{E‘H u DQS3 DQ59 _mg_m_m R 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
THLM_D R5 147 | DQS4 DQ60 _mﬁ M_DATA_R_61/
M DQS R6 149 | PRS3 DQ61 ™ o ™M DATA R 62/
M_DQS_R7 DQs6 DQ62 ™00 M _DATA_R 63/ —
W DOS REoa DQS? DQ63 -
DS ] 77
DQS8
SO‘ D I M M 1 Layout note: Place capacitors between and near DDR connectors if possible.
SO-DIMM 1 is placed farther from
the GMCH than SO-DIMM 0
Title
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<Z> M_DATA_R_[63:0] 11,12,14
M_DATAO 4 RPAGADs 10 M _DATAR 0 M_DATA32 4 RPRGALB 10 M _DATA R 32
M_DATAL 3 RPRGACG 10 M DATA R 1 M_DATA33 3 RPRGALG 10 M DATA R 33
M DATA? 1 RPAGAAR 10 M DATA R 2 M_DATA34 1 RPSGALA 10 M DATAR 34 712,14 M_AN12:6] <Z2> M_AAL2 7 RPRGA4R 10 M AA FR 12 M_AA_FR_[12:6] 11
M_DATA3 4 RPAGADS 10 M DATA R 3 M_DATASS 4 RPAGRDS 10 M DATA R 35 M_AALL 6 RPRGA4@ 10 M AA FR 11
4 M_DATAY 4 RPAGADs 10 M DATAR 4 M_DATA35 g RPRGRA1 10 M _DATA R 36 M_AALO 6 RPRGAC3 10 M_AA FR 10 4
M_DATAS 3 RPAGACE 10 M DATARS M_DATA37 7 RPRGAB2 10 M _DATA R 37 M_AA9 8 RPRGA%A 10 M AA FR O
M_DATAS 1 RPAGAAg 10 M DATAR6 M_DATA38 5 RPRGAD4 10 M _DATAR 38 M_AAS 5 RPRGA4RQ 10 M AA FR 8
M_DATA7 4 RPAGRDs 10 M DATAR 7 M_DATA39 4 RPAGADs 10 M _DATA R 39 M_AA7 8 RPRGRA1 10 M AA FR 7
M_DATAS 3 RPRGACG 10 M DATA R 8 M_DATA40 3 RPAGRCG 10 M _DATA R 40 M_AAG 7 RPRGAB2 10 M AA FR 6
M_DATA9 _ RPAGAB7 10 M DATAR 9 M_DATA4L _ » RPAGRB7 10 M DATAR 41 11200 MAAS > MAN 5 REAGRDA 10 MAAFRS s\ ap brs 11
M_DATAI0 g RPRGA?A 10 M_DATA R 10 M_DATA%2 4 RPAGADS 10 M _DATA R 42 70214 MARD  <Z5> MAND 7 REAGAB2 10 MAAFRO =\ ar bro 11 L
M_DATALL 7 RPRGA2B 10 M _DATAR 11 M_DATA43 3 RPAGRCG 10 M _DATA R 43
M_DATA12 3 RPRGRCG 10 M _DATA R 12 M_DATA44 3 RPAGACG 10 M _DATA R 44
M_DATAI3 » RPAGRB7 10 M _DATA R 13 M_DATA4S 5 RPAGAB7 10 M _DATAR 45
M_DATA14 4 RPSGADs 10 M _DATAR 14 M_DATA4% 4 RPAGADs 10 M _DATA R 46
M_DATA1S 3 RPSGRCG 10 M _DATA R 15 M_DATA4T 3 RPAGACG 10 M _DATA R 47
M_DATAI6 g RPRGA2@ 10 M _DATA R 16 M_DATA4 _ » RPAGAB7 10 M _DATAR 48 7 M_CB[7:0] <= ™ cr? RERLA_10 M_CB_R7
3 M_DATAL7 5 RPRGA2D 10 M _DATA R 17 M_DATA49 1 RPAGRAs 10 M _DATA R 49 M_CB6 5 RPEGAD4 10 M_CB_R6 3
M_DATA18 3 RPSGSCG 10 M _DATA R 18 M_DATAS0 3 RPAGACG 10 M _DATA R 50 M_CB5 7 RPEGRB2 10 M_CB_R5
M_DATAL9 » RPRGB7 10 M _DATA R 19 M_DATASL _ » RPAGZB7 10 M _DATAR 51 M_CB4 8 RPEGRA1 10 M_CB_R4
M_DATA20 5 RPSGRB7 10 M _DATA R 20 M_DATAS2 _ » RPAGAB7 10 M _DATA R 52 M_CB3 5G2A_ 10 M_CB_R3
M_DATA2L 1 RPRGRAs 10 M _DATAR 21 M_DATAS3 1 RPAGAAs 10 M _DATA R 53 M_CB2 5 RPRGI3L_10 M_CB_R2
M_DATA22 3 RPSGACe 10 M _DATAR 22 M_DATAS: 3 RPAGACE 10 M_DATAR 54 M_CB1 7 RPAGASR_10 M_CB_R1
M_DATA23 » RPSGRB7 10 M _DATA R 23 M_DATASS __ » RPAGAB7 10 M _DATA R 55 M_CBO 8 RPRGI3A_10 M_CB_RO
. 1
M_DATA24 1 RPSGRAR 10 M _DATA R 24 M_DATAS6 1 RPAGZA 10 M DATA R 56 —3Z>M_CB_R[7:0] 11,1214
M_DATAZS 4 RPRGAOB 10 M _DATAR 25 M_DATAS? 4 RPAGRDS 10 M_DATA R 57 7 M_DQS[8:0]  <ZZm—
M_DQs8 6 _RPRGA3@ 10 M_DQS_R8
M_DATA26 » RPSGAOR 10 M _DATA R 26 M_DATASS _ » RPAGAB7 10 M _DATA R 58 2%
M_DQS7 3 RPAGACg 10 M_DQS_R7
M_DATA27 1 RPSGAOR 10 M _DATA R 27 M_DATAS9 1 RPAGRAs 10 M _DATA R 59 REAA
M_DQS6 4 RPAGID5 10 M_DQS_R6
M_DATA28 1 RPSGRAs 10 M DATA R 28 M_DATAS0 1 RPAGAAs 10 M _DATA R 60 RAA
M_DQS5 1 _RP4GRAg 10 M_DQS_R5
M_DATA2) g RPRGAA1 10 M _DATA R 29 M_DATASL 4 RPAGRDs 10 M _DATAR 61 REAR
M_DQS4 2 RPRGIIE 10 M_DQS_R4
s M_DATAS0 g RPRGAC3 10 M _DATA R 30 M_DATA62 _ » RPAGRB7 10 M _DATA R 62 RGO )
M_DQS3 3 RPRGA0G 10 M_DQS_R3
M_DATA3L 5 RPRGAD4 10 M _DATAR 31 M_DATA63 1 RPAGRAs 10 M _DATA R 63 REA
M_DQS2 4 RPRGAD5 10 M_DQS_R2
M_DQsS1 1 RPRGAAg 10 M_DQS_R1
7 M_DATA[63:0] < m—— M_DQS0 2 RPRGABZ 10 M_DQS_RO
b 2> M_DQS_R[8:0] 11,12,14
7 M_DM[8:0] L o
M_DMO 2 RPRGAB7 10 M_DM R O
M_DM1 1 RPRGRAR_10 M_DM_R_1 —
M_DM2 4 RPRGRD5 10 M_DM R 2
7,12,14 M_BSO# FRCAD4_10 M_BSO_FR# 11 M_DM3 7 RPRGAB2 10 M DM R 3
7,12,14 M_BS1# FRGAAL 10 M_BS1_FR# 11 M_Dwv4 6 RPRGRC3 10 M DM R 4
M_DM5 1_RPAGRAg_10 M_DM_R_5
712,14 M_CAS# PRCRAL 10 M_CAS_FR# 11 M_DM6 4 RPAGADS 10 M_DM_R_6
7,12,14 M_RAS# S>——5 RORCAD4 10—~y ras_Fre 11 M_DM7 3 ROAGACE 10 MDM_R_7
1 1
7,12,14 M_WE# PRCRB2_10 M_WE_FR# 11 M_DM8 6 RPRGRC3 10 M DM R 8
b 2> M_DM_R_[8:0] 11,12,14
Title . : :
DDR Series Termination
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+V1.5S_DVO
5,19..23,27..29,32,36..39,45,51  +V3.3ALWAYS
7  DVOBHSYNC 6c1 ADD 124 MDDCI;sEth 2.2k
7 DVOBVSYNC +V5S_DVO —MDDCDAA ~—
ADO 3.3vaux [FB24 - R7EL 2.2k Q6D2 Q6D1
7 DVOBD[11:0] DVOBDT A 28; ggﬁ +V12S 17,23,27,37,45 MI2CDATA A s BSs1%8 BSS138
f AD3 12v AL C6C7 R6D4 2.2k 2 AGP PIPE# FET
& AD4 1 MDVIDA : PM_SUS_CLK| —~ —~ > >DPMS_CLK 7
B62 1 Aps veeas 1 B 0AUF —HRYRAR A 1937 vl I+
e ]
BSZ | ADs vcea 3 a FB28 = — MIZCCLE A~
A6 | ADg vcea3 s A2 +V12S 17,2327,3745
B -2 [Ca1s R6E2 2.2k
DVOBDII 4 ﬁgﬂ zgggg-g A5 | +V3.3S_DVO 51 18..20,23,27,30,32,35,37,38,44,45 MDVICLK A A
DVOBDI0 g D12 VCCaa s |A28 T S L HVes RER7. AL100K
7 DVOBCCLKINT <> AS3 | AD13 e, L ‘ 5 ‘ MDDC’?ZGEI 2.2k
O e B2 A ﬁgig xggg; AS2 ] *V1.5S_DVO NO_STUFF_01 1% —HBREC A~
7 DVOCVSYNC <& A AD16 1 I +V-1|—5 20 AGP_TYPEDET# > >—
7 DVOCHSYNC <35> B AD17 vDDQL5 1 |-B34 — A 4,9,19,20,45,46,51
7 DVOCBLANK#<SZ > A38 | \p18 vDDQL5 2 |-B42 ! |
DVOCD0 2 ["pa7 NO_STUFF_01 1%
DVOCDT oa8— AD19 vDDQ1.5 3 [—H4Z r +VL5S
B 2822 xgggigfg Bal T —- [ Note: D3 hot support ]
A35 | Ap22 VDDQ15_6 |44
B33 AD23 vDDQ15 7 (440 R6D3
A0 1 Ap24 vDDQL5 8 498 1K 1%
B30 1 AD25 VDDQ1.5_9 =
A23 | AD26 a6
B AD27 Vrefeg ’ { > > DVO_VREF 746
A27 1 Ap2g vrefge [FA88x
B2/ AD29 ADDID[7:0] 7
7 DVOCD[11:0] A26 1 AD30 SBAO ADDIDO CTTL | Place C7T1 near 1R£D150/
7 DVOBCINTRB B26 1 AD31 SBAL ADBIDS 0.1UF 0 =7
+V15S_ DVO 7 DVOCFLDSTL <o SBA2 ’
7  DVOCCLK# <32> AD_STB1# SBA3 ADDID4
7 DvocCLK AD_STB1 SBA4 ADDID5 = =
7 DVOBCLK# <> AD_STBO# SBA5 ADDIDG6 - B
R7E4 R7E2 7 ADngSBSID‘KAIB } é&ggg ggﬁg A21 [ ADDID7 should be pulTed down to GND w/ 1K when using on-board DVO devices ]
ADD_RSVD_B18 SB_STB
CIBEO# DVOBD7 7
oK B2k 6 CLK_DvVO_sLoT [ > >—=Bl{cik C/BE1# DVOBBLANK# 7
: - ADD PERRY . CIBE2# ADD_RSVD_B39
ADD_SERRZ Bang ZEEE*: C/BES# bvocebs 7 +VL5S  4,9,19,20,45,46,51
7 MI2CDATA  <Z>—-B46d pevsELy o V155 VO R6TL
ADD_RsVD_B8 [K——2B8d| reo# ! T
|
C6E3 C7E8 ! L C7E5 | C7E6 | C6E6 | C7D4 | ceéD4 | C6E8 | C6E12
7 MDVIDATA <Z>—Adlg |
FRAME# ‘ : C6D! C7D! 0.01_1%
| NO_S/TF:F_lSOUF 100uF | 22UF | 0.1uF 0.4UF | 0.1UF | 0.UF | 0.1UF | 0.1UF
ADD_RSVD_A8 [——28g gnT# | NO_STURF 150uF
7 Mi2cCLK  <Z>—B4lg |rpy# e - —I—:
7.810,1833 PCI_RST# [ > >—AZq - 8,16..18,20,23..25,27,34,35,38..41,43,45,46  +V5S
810,18, | RST#
7 MDVICLK  <B>—-~46d TRpys +V5S_
rsvD1 [FB14< T R7C4
ADD_RSVD_B12 @ﬁc RBF# RsvD2 [FB22-x<
ADD_RSVD_A14 WBF# Eggi A3 c7ce c7c7 0011%
8 AGP_TYPEDET# << A2 TYPEDET# §gggg A2 PoUF CAUF OAUF
7 MDDCCLK <Z>—A4ld sToPY onon L85 +V33S  3,5,6,89,11,16..18,20,21,23,26,31,33..36,38..40,43,45,51
18,21,2324 INT_PIRQB# w INTB# GND2 2:3 =
1821,23.24 INT_PIRQA# INTA# gmgi s 51 +V3.3S_DVO R6P6
»—Bld ovReNT# GND5 [-B3L
GND6
c7D3 C6C10 c7ca c6C9 | C6D2 | C6D1  0.002 1%
7,8 ADDDETECT <3S >—A50 Bag
PAR gmg; B55 100uF
78 AGP STO 510 oS a6l 22UF 22UF 0.1UF | 0.1UF | 0.1UF
7,8 AGP_ST1 sT1 GND10 ﬁ??
7.8 AGP_ST2 ST2 GND11 413 —I—:
GND12 A% =
7 DPMS_CLK [> >—AL2d pipey GND13 |42
GND14 431
18,22,23,37 PCI_PME# <3S>—2A48( pyE# GND15 ==Y
GND16 Title . -
*—Ad yse- GND17 A58 AGP Digital Display (ADD) Connector
<B4 Usp+ GND18 [-A6L _ h 9 play ( )
= Size |Project: Document Number Rev
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LVDS Interface

+V3.3s

3,5,6,8,9,11,15,17,18,20,21,23,26,31,33..36,38..40,43,45,51

+V3.3S_LVDSDDC

R6N5 0.01 1%
+V3.3S  3,5,6,8,9,11,15,17,18,20,21,23,26,31,33..36,38..40,43,45,51
+V3.3S_LVDS 2 R6N3 R6N4
S 2.2k 22k J6BL
™
. & — 32
0.01 1% | stz @ ]
K 3 +V3.3S LVDS PANEL > Test points for 24bpp support
Bl | 3
R5N4 C5N1 == C5B6 C5B7 4
™ 1 %5 =
- 7 LVDS_DDCPCLK 6 7 LVDS_YAM3 > >
% 1000PF y 0.1UF 22UF 7 LVDS_DDCPDATA 7 7 LWDS VAP [$S
| " 7 LVDS_YAMO 8
7 LVDS_YAPO 9
a LVDS_VDDEN_D# -
St N - — — —1 10
1) = 7 LVDS_YAM1 Eg 11
g 7 LVDS_YAP1 12
= — 13
o 7 LVDS_YAM2 14 7 LVDS_YBM3 [ > >
7 LVDS_YAP2 15 7 LVDS_YBP3 [ > >
F2 osen —{ 16
M % 5esiss 7 LVDS_CLKAM 17
7 LVDS_VDDEN — 7 LVDS_CLKAP 18
— 19
7 LVDS_YBMO 20
RSN3 - o 7 LVDS_YBPO Eg 21
— 22
100K 7 LVDS_YBM1 23
, 7 LVDS_YBP1 24
= %
= 7 LVDS_YBM2 26
7 LVDS_YBP2 27
— 28
7 LVDS_CLKBM 29
7 LVDS_CLKBP 30
— 31
_ | [VDS.CoNN3o
BIOS Note: Disable both LVDS Panel Backlight
BKLTSEL lines before
enabling one.
3,5,6,8,9,11,15,17,18,20,21,23,26,31,33..36,38..40,43,45,51 +V3.3S
8,15,17,18,20,23..25,27,34,35,38..41,43 4546 +V5S +VDC  21,39,41,4345
+V5S
8,15,17,18,20,23..25,27,34,35,38..41,43,45,46  +V/5S
) A A | s
[ _] csB3 R5N12 1 R5N8 | R5N7 12 R5P3 NO STUFF ‘\
01 | 1> NO_STUFF_01 I
USB1 IO 1UF 1% 1< NO_STUFF_0.01 1% | 001.1% < 70 f
O o N o
34 LVDS_BKLTSELO 1 oE1#  vee
7 VDS BKLTCTL Eg i oF oS z VDS BKLTSELL 34 +V3.3S_LVDSBTKLT +VCC_%DSBKLT
1B 2B
GND 2A RSNL 0
R5B1 SMB_DATA_D
7ACET 308 o Y T <E>SMBDATAS 6aL218
100K = ‘ J581
R5N2 NO STUFF °<Z:|LCLKCTLB 68
| L1 ]
= ___NoStuff _ __ __ 4 2 |
| 3 |
4
5
LVDS_BRIGHTNESS &
7
7 LVDS_BKLTEN S >
- 6,811,12,18 SMB_CLK_S Eg _ROND A\ A A0 f"’lsich D
R5B2 6.7 LCLKCTLA | RGN0 NO_STUFF. o .
| No Stuff = INVERTER CONN
100K |

R6C2 |
NO_STUFF 0 |

R6C1
NO_STUFF_0

8,15,17,18,20,23..25,27,34,35,38..41,43,45,46

Option to power |
backlight with

|
|
5.0v |

Title
LVDS
Size | Project: Document Number Rev
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+V1.5S_GMCH_ADAC

DAC _RED 1

»

CR6D1

o
|> ESD DIODE ARRAY

7S ZS

/01 —

Zs zs

— 1/06
1/105

1104

-
i
_[>|_
| Vn —
1
I
n)

Place 75 ohm resistors near connector.
Use 37.5 ohm traces from GMCH to 75

24,25 DOCK_QPCIEN#

ueB2

IN SOURCE1 NO

GND SOURCE2 NC

SPDT

u6B4

\ﬁ C6B3

IN SOURCE1 NO

GND SOURCE2NC

6 | DAC Q BLUE

| C6B1

|

| NO_STUFF
g DAC_Q_RED
54—~ bAC_RED

F4—{">">DOCK_RED 25

2 4 <<IDAC_BLUE 7

15,23,27,37,45

8,15,16,18,20,23..25,27,34,35,38.41,43,45,46  +V5S
[ CerRz | Co6RL | c6R3
F3Al
04UF | 0aUF] o01uF ] +
= CR4B1 N 11A
1N4148 — Q3B1
& (=
'_
ooc s o FB3A7
500HM
R3A7 2 R3A6
22k > 2.2k
DDC_OE1#
RIGANLD - 11 oE1#  vece ! s
7,24 DAC_DDCACLK <§>—qL 1A OE2# —67—’\/\/;| DAC_QA_DDCADATA
1B 28
GND 2A —5—|
= 724 DAC_DDCADATA <B>—— 74CBT3306 =
DAC_QA_DDCACLK
DAC_Q_VSYNC R3A€/\/\ 39 DAC L VSYNC
DAC_Q HSYNC R3A2 DAC_L_HSYNC
icans | canz | ) C3A6
== ‘ —— 33pF
[ NO_STUFF_3.3pF ‘ 5%
[ NO_STUFF_3.3pF| | o
| | P4
e — - — o
= - = -
-—q (/7‘
! 2
I *| CONN,MISC,49P,D-SUB,3-IN-1
3:3pF, J2A1C
L DAC_Q RED 1 DAC_L_RED
24
750hm@100MHz | :2 (5
o o4
47 ’e)
, DAC| Q_GREEN DAC L GREEN 36 o ol 46
hm@L00MH 42 L o
750hm 2
so ot
DAC| Q BLUE DAC_L_BLUE | O
B Q 1 /7 L 38 1o of48
7 750hm@100MHz 0 | 4
‘ R3A1 C3A2 R3A3  [C3A5 R3A5 C3A8 c3A4 C3A7 L o
\ NO_STUFF_3.3pF | _-— - _-— _-— - -
L= __. 75_1% S 3.3pF 75_1% [.3pF 75.1% | 3.3pF  3.3pF 3.3pF 3.3pF
- 1 -
: ° ° ,5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,43,45,51  +V3.3S

SPDT

u6B3

IN SOURCE1 NO

GND SOURCE2 NC

6 | DAC_Q GREEN

SPDT

44— > >DOCK_BLUE 25

|
NO_STUFF_3.3pF | 24,25 DOCK_QPCIEN# [ > >

DAC_GREEN 7

| 5 {
J_|—|:Z>DO(:K_GREEN 25

DOCK_Q_VSYNC
DOCK Q HSYNC

8,15,16,18,20,23..25,27,34,35,38..41,43,45,46  +V5S

U3H1F
74HC14

NO_STUFF 3.3pF |
C7B2 |

{>">DOCK_VSYNC 25

39 — —
,,,,,,,,,, Yy + | | INO_STUFF_3.3pF
| [C6N6

DAC _QPCIEN

DOCK_HSYNC 25

1 C6N4

24,25 DOCK_QPCIEN# 1
7 DAC_VSYNC 2

24,25 DOCK_QPCIEN# 1
7 DAC_HSYNC 2

DAC_Q VSYNC

Toauwr

8
7 DAC_QPCIEN

3,5,6,8,9,11,15,16,18,20,21,23,26,31,33..36,38..40,43,45,51

5 DOCK_Q_VSYNC

e << IDAC_VSYNC 7

+V3.3S

1 C6N5

8
7 DAC_QPCIEN

3

]_:0.1UF

5 DOCK_Q_HSYNC

DAC HSYNC s 4

Fi— <X IDAC_HSYNC 7

Title
' DAC (CRT) Connector
Size Document Number Rev
A Intel Celeron M / 852GM CRB 4.403
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A B C D E
3.5,9,19,20,40,42,43,46 +VCCP 3,5,6,8,9,11,15..17,20,21,23,26,31,33..36,38..40,43,45,51  +V3.3S
U7G2A
=]
22.24 PCI_AD[31:0] <™= pci ano e | § SM_INTRUDER# pwe "7 SM_INTRUDER# 21,37
o —n 58 o
PCI_AD2 H3 = 58, SMB_CLK R6W19 1.3K
= PCI_AD2 1255 SMB_CLK MB_DATA 9
Cl_AD3 K1 AE= ABR4 SMB_| 5%
PCI_AD4 G5 | PClAD3 ‘ SMB_DATA 56 FWH_INIT# 31
BCIADS 35 PCI_AD4 SMB_ALERT#/GPIO11 SMB_ALERT# 21,37 _|
5CADS -4 PCI_ADS b H_A20GATE 36
5CIADT 12 PCi_ADS ! CPU_A20GATE |22 CPU_A20M# REW21 o Aot 3
4 5CT ADS 57| PCI_AD7 CPU_A20M# DP52 CPU DPSLPR REH16 0 i:% » 4
BCTADD 2+ PCI_AD8 ICH4-M CPU_DPSLP# [0./23- CPUFERR? RGW <5 { H_DPSLP# 3,7,37
PCI_AD10 11| PCLAD9 | CPU_FERR# Op 7 CPU IGNNEF REW16 3 < (] HFERR# 3
5CIADLL - pci_AD10 PART A CPU_IGNNE# Y2 CPUINITE > > H_IGNNE# 3 ohL HINITAD
PCl AD12 o | PClLAD11 | CPU_INIT# 0 2o CPU_INTR R6WL7 0 P ——— &)
FCT ADL 2| PCI_AD12 W CPU_INTR [-552 CPUNMT REHi4 5 | 33
PCI_AD14 13 | PCLAD13 S CPU_NMI — 22 CPU PWRGOOD R6W20 0 H_NMI 3,37
5CIADIE 3| PCI_AD14 ‘ CPU_PWRGOOD [—Y23 H_PWRGD 337 | po.0 o =
PCI_AD15 2 CPU_RCIN# = <] H_RCIN# 3237 H_INIT# 337  —=
PCI_AD16 [ — 3 5 u21 CPU_SLP# R6W14 0 H_CPUSLP# 3,37
PCI_ADL7 N1 | PClLAD1E [ CPU_SLP# Py oe CPU_SMIZ R6H12 0 Hemis 397 +VL5S_ICHHUB 20
5CIADLS N pci"Ap17 | CPU_smi# PIE CPU STPCIRF ROWAE 5 K :
5CIADIS T2 PCI_AD18 | CPU_STPCLK# H_STPCLK# 3,37 |
PCI_AD19 e — HUB_PD[10:0] 8,10
PCI_AD20 E3 — L19 PDO
o — | AT ey o PSeTET i
PCI_AD22 E4 _ | M19 PD2 R6HI3 STUFF'0
o (e : HUe P02 Mt e P03 CEEAORETTT) powe e rovo
P - _! P 0,
,g ﬁgﬁ;‘ E2 | pci"AD24 [ HUB_PD4 [-B12 PD4 FVLSSICHHUB 20 21 L1ug VREFICH 46 487_1%
Bl pci”AD25 ! HuB_PDs [-R12 DS —_—
PCLADZ6 EL pci”AD26 ! HUB_PD6 20 2Dg
PCl_AD27 P2 PCI AD27 | HUB PD7 R20 PD7 PLACE RCOMP resistor within
PCI_AD28 D3 ! | — P23 PD8 0.5" of ICH pad using a 10 mil R6H3
PCIADZ9 R1| pADos oL Hoe oo 22 PD9 trace w/ 20 mil spacing C6) R6W9
PCI_AD30 D2 Eg:’ﬁggg PCI 2 HTJLéBEE?g N22 ___HUB_PD10 48.7_ 1% cow4
3 PCI_AD31L P4 | pCanan \/F | ypiy et HUB PDIl _ RGH1. A56 RCOMP R should be 2/3 0.01U 01UF 3
_ ‘ | —Kﬂ—ﬁ\/\/\—_l . .
| HUB_CLK _'[2.1_@ CLK_ICHB6 6 —= board impedance L L 50 1%
22..24 PCI_C/BEO# PCI_C/BEO# | N0 = E— = = i
22.24 PCI_C/BE1# PCI_C/BEL# ‘ HUB_PSTR# DN HUB_PSTRB# 8,10 S
22.24 PCI_CIBE2# PCI_C/BE2# | HUB_PSTRB MU RCOVP T HUB_PSTRB 8,10
- - — R23 | il -
22.24 PCI_C/BE3# PCI_C/BE3# | HUB_RCOMP [—2£°—HUB VREF_ICH HUB_VREF and HUB_V
TP_GNTO# o1 | HUB_VREF Ro> __ _HUB_VSWING_ICH +V1.5S_ICHHUB 20 circuits for internal
PCI_GNTO# | HUB_VSWING u r
22 PCI_GNT1# —— E6¢ PCI_GNT1# === INT APICCLK testing need 10 mil traces
22 PCI_GNT2# ———AZd pCI_GNT2# | INT_aPiCCLK L REW12 w/ 20 mil spacing
23 PCI_GNT3# ———-BId pci_GNT3# [ INT_APICDO (3 —mm=rerery 130 1% e
24 PCI_GNT4# ——2D6d pci_GNT4# [ INT_APICD1 (2 -
b INT_PIRQA# INT_PIRQA# 15,21,23,24
21 PCI_REQO# PCI_REQO# 12 INT_PIRQB# 052 INT_PIRQB# 15,21,23,24
21,22 PCI_REQL# PCI_REQ1L# 5 INT_PIRQC# 084 INT_PIRQC# 21,2324
21,22 PCI_REQ2# PCI_REQ2# 124 INT_PIRQD# (’ig NT PIROEF D RIFLL 5 INT_PIRQD# 21,2324
21,23 PCI_REQ3# PCI_REQ3# ‘ INT_PIRQE#/GPIO2 O=-—IRT PIRQFZ D ___R7F10 0 INT_PIRQE# 21..23 RE6W13
21,24 PCI_REQ4# PCI_REQ4# | INT_PIRQF#/GPI03 PRI —Rrproer b—RoF 5 INT_PIRQF# 21..23 _
| INTPIRQG#/GPI04 DS —=peomr o R7Gs 0 INT_PIRQG# 21..23 O1UF 150 1%
6 CLK_ICHPCI PCI_CLK | INT_PIRQH#/GPIO5 INT_PIRQH# 21..23,37 —
21..24 PCI_DEVSEL# PCI_DEVSEL# | INT_IRQ14 INT_IRQ14 21,26,37 +V3.3 ICHLAN 20
21.24 PCI_FRAME# PCI_FRAME# ‘ INT_IRQ15 INT_IRQ15 21,26,37 - — = —
22,23 PCI_REQA# PCI_GPIOO/REQA# | INT_SERIRQ INT_SERIRQ  22..24,32,34.37 ;7659 : B .
2 24 PCI_REQB# PCI_GPIOL/REQB_L/REQ5# |~ —————————— b0 EEP CS 1 a c761 z
19,2223 PCI_GNTA# PCI_GPIO16/GNTA# = EEP_CS 14 EEPSK > ¢s vee 2 1
24 PCI_GNTB# PCI_GPIO17/GNTB_L/GNTS# |2 EEP_DIN = SK  DC
_ _ | | 0.1UF
21.24 PCIIRDYH PC vt B¢ eep oour |28 E— o ome B L HUB INTERFACE VSWING VOLTAGE
22.24 PCI_PAR PCI_PAR = EEP_SHCLK = DO GND =
21.23 PCI_PERR# g | 1 HUB INTERFACE LAYOUT:
X PCI_PERR# AT88SC153 i i ing. Si
21..24 PCI_LOCK# PCI_LOCK# | LAN_RXDO LAN_RXDO 30 - Route signals with 4/8 trace/space routing. Signals
15,22,2337 PCI_PME# PCI_PME# [ LAN_RXD1 LAN_RXD1 30 EEPROM for ICH4-M LAN must match +/- 0.1" of HUB_STB/STB# signals
PCI_RST# ! LAN_RXD2 LAN_RXD2 30
21.24 PCI_SERR# PCI_SERR# ! LAN_TXDO LAN_TXDO 30 (Atmel ATS3C66-10PC-2.7) 8,15..17,20,23..25,27,34,35,38..41,43 45,46 +V5S
21..24 PCI_STOP# PCI_STOP# E& LAN_TXD1 LAN_TXD1 30 b——>>> EEP_DOUT 19 12t [0S £9,2(,598,99,98, A L,85,49,
21.24 PCI_TRDY# PCI_TRDY# = LAN_TXD2 LAN_TXD2 30 v . )
! LAN_JCLK LAN_JCLK 30 5] This Bus Switch prevents
| LAN RSTSYNC LAN_RST 30 - CoF3 leakage of the SMBus into
‘ LAN_RST# PM_LANPWROK 30,32 = devices powered on the
| Z U6G1 ’ "
ICHAM - —— 0.1UF switched rail.
pee 1 op1 vee )
21.24,46 SMB_CLK é 21 1A OE2# [H—28=0
6,811,12,16 SMB_CLK_S 3118 2B |8 SMB_DATA_S 6,8,11,12,16
7,8,10,15,33 PCI_RST# [ > > GND 2A |2 : SMB_DATA 21..24,46
+V3.3  1519,20,23,27,30,32,35,37,38,44,45 INT_APICCLK R6G4 74CBT3306 <
NT_APICDO = R6G2 =
| TNT APICDT 100 o
1 C8G2 — 100 2 1
d usel RBWS5 = 3
0.1UF 0 =
= 1
2p..24,26,31,32,34,37 BUF_PCI_RST# Title
74AHC1G04_2 ICH4-M (1 of 3)
! L Size |Project: Document Number Rev
<« Buffer to reduce loading on PCI_RST# = A Intel Celeron M / 852GM CRB |C26116 4.403
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A

A B C D E
V33 15,18,20,23,27,30,32,35,37,38,44,45
U7G2B
) T GPIO7 R7J2 0
7,51 AGP_BUSY# R3
5L AGRBUSYS PM_AGPBUSY#/GPIO6 | GPIO_7 [—3-—GPIO8 RBWIG o ICH_GPIO7 37
c2611 _ PM_SYSRST# =v | GPIO_8 SMC_EXTSMI# 32,34,36,37
32,36,37 PM_BATLOW# PM_BATLOW# 22 g GPIO_T2 |8 _SEIO1Z RIW 2 SMC_RUNTIME_SCI# 32,36,37
0.1UF U2G1 91 2432 ;Z;l ﬁm-gﬁRSRTU/T\‘Tz PM_C3_STAT#/GPIO21 %2 1¥_  GPIO_13 y; GO :?‘Q’zl g SMC_WAKE_SCI# 32,36,37
— ..24,32,34, _ PM_CLKRUN#/GPIO24 122 GPIO_25 AUDIO_PWRDN 27
° SLP_S1# D 37,39,40 PM_DPRSLPVR PM_DPRSLPVR s 55 GPIO 7 ML GPIO27 [ROF1 o ICH_MFG_MODE 37
6573845 P SLP S 32,37 PM_PWRBTN# PM_PWRBTN# I GPIO 28 |4 | REDETE e
137,38, _SLP_S1# 74AHC1GOd PM_SLP S3# 21,25,32,37,39 PM_PWROK PM_PWROK [E a
= 21,3537 PM_RI# PM_RI# | IDE_pDCS1# Y3 — IDE_PDCS1# 26
REH11 ,,21:32.37 PM_RSMRST# wigJ PM_RSMRST# ' |DE_pDCs3# pABlA—— IDE PDCS3# 26 |~~~ |7~ """~~~ |
+V3.35_ICH pv_sLp_sieriots  |CH4-M |  IDE_spcsie pABZL— IDE_SDCS1# 26 || J9F3 |
= 68 253237.384445 PM SLP S3# —Y4q pm_SLP_s3# | IDE_SDCS3# PACZZ— IDE_SDCS3# 26 || |
- 4 = 32,37,38,44, _SLP_ ——Y2d pM_SLP_sa# ‘
IR6Y2 NO_STUFF_1K ! AC_SPKR 37,38 PM_SLP_S5# 28820 py_SLP S5 PART B | IDE_PDAO [4413 IDE_PDAO 26 | |
f w = 6,37,39,40 PM_STPCPU# W19 py STPCPU - AB13 y |
! ! 6,37 PM_STPPCI# —x21g PM:STPPCI#?(IB%TCI)?.? | IDE PDAZ [ U2 IDEPDAZ 26 NO_STUFF_MFG-TEST-JUMPER |
R7V7 NO_STUFF_10K! AC_SDATAOUT 33,37 SUS_CLK AAL | b\ITSUS CLK | IDE_SDAQ |-AA20 IDE_SDAO 26 e e it E
! ‘ 32,34,37,51 PM_SUS_STAT# —AB3Q pM_SUS_STAT#LPCPD# | IDE_SDA1 [-AC20 IDE_SDAL 26 =
VR?/V\B/\NO_STUFF_lK‘ bel GNTAY 169228 5,21,32,37 PM_THRM# PM_THRM# ‘ IDE_SpA2 [-AC21 IDE_SDA2 26
¥ 2. e D 5 =335 >IDE_PDD|15:0] 26
L‘@@NO,STUFFJK 1 37 PM_GMUXSEL PM_GMUXSEL/GPIO23 — IDE_PDDO [-ABL1 L
9 —<XJ Eep_pouT 18 139 el DU CPUPEREE PM_CPUPERF#/GPI022 I IDE_PDD1 [-AC11 5505
,,,,,,,,, , _VR_| PM_VGATE/NRMPWRGD [ IDE_PDD2 5 E
51520.2327.2032.36.39.4561 o __ . b -moo—ooo oo ‘ IDE PDD3 |-AAL0 DD3_$6.15,20..23,27..29,92,36..39,4551  +V3.3ALWAYS
ICHAM S i i 27 AC_BITCLK  [> > B8 | pc mITCLK i ‘ IDE_PDDS ["aaz PDDA
trapping Options +V33ALWAYS  2F AEBUE 3 ciad AS-BTCl AC*97 | IDE_PDDS I"aBe PDDS R8J17
Function Board Default | Optional Override 27 AC SDATAINO D13 | AC SDATAINO 1/F ww IDE PDD6 Y& PDD6
= Al3 - 8K — AAB PDD7
ROV2 | No Reboot NO STUFE 27 AC_SDATAIN1 éé AC_SDATAIN1 23 |pE_PDD7
STUFF for No Reboot 27 AC_SDATAIN2 B13 AC_SDATAIN2 | \DE PDD8 FABS PDD8
R7V7 |safe Mode Boot  |NO STUFF o 27 AC_SDATAOUT } ACSYNC D 2| AC_SDATAOUT ! IDE_PDD9 (Y2 PDD9
STUFF for safe mode | 27 AC_SYNC é é IR—/\/\/\—<39—7V6 = ~ AC_SYNC | IDE_pDDIO [-AE3 b
R7V8 .de |[NO STUFF  BTUFF for A16 swap override 0wl | o o | T T T IDE_PDD11
A16 swap override p gigjg; tECfADO LPC_ADO LPC : IDE_PDD12 \ANF::)O Zgg g
R7V9 |Reserved NO STUFF -34, C_AD1 LPC_AD1 | IDE_PDD13
STUFF UBG2 31.34,37 LPC_AD2 LPC_AD2 I/F | IDE_PDD14 |1 = ‘5‘
37 LPC DRO# 31..34,37 LPC_AD3 U2 LPC_AD3 | IDE_PDD15 Y11
_DRQ#0 [74AHC1G08 ICH_DRQ#0 [~ == —— tPg_DRgo# | Wiz SDDO =3> IDE_SDD[15:0] 26
i PC_DRQ1# | IDE_SDDO
5,15,20..23,27..29,32,36..39,45,51 34 SI0_DRQ#0 [>>—21 31.34,37 LPC,FRAME#%jCC LPC_FRAME# | IDE_spp1 [FABLZ Sbbl CRB/SV Detect
WAsAWAYS ot oo oo oo e b—>,y—™r . g | |DE SDD2 |46 Sbb2_/] Default: 2-3 for CRB
T 28 USB_PPO USB_PPO | |DE eDD3 |-AC16 SDD3
. . 28 USB_PP1 | - W15 SDD4
20,21 +V_RTC - USB_PP1 | IDE_SDD4
CR2GL RTC Circuitry - L 28 USB_PP2 USB_PP2 | IDESDDS5 |-ABIS SDDS
2 B 29 USB_PP3 USB_PP3 \ |DE_SDD6 |14 SDD6_/]
29 USB_PP4 USB PP4 | IDE sppD7 |FAAl4 SDD7
IP_USB_PP5 - Al7 — | . Y14 SDD8
BAT54 Cc7v2 USB_PP5 IDE_SDD8 SDDO
28 USB_PNO USB_PNO# ! IDE_SDDy [-AC15 2DDI0
UF 28 USB_PN1 USB_PN1# ! IDE_SDDI10 [AAL5 DD,
[CMOS Settings 3233 i uss_pnzé . IDESDDU I pi SDD12
Clear CMOS SHUNT = 29 USB_PN4 S usa [ E SDD12 Vg SDD13
RTC_RST# IP_USB PN5# - Bz USB-PN4# 1/F | IDE_SDD13 7017 SDD14 /]
Keep CMOS OPEN - USB_PN5# IDE_SDD14 ST
delay : |DE_SDD15 |YAZ SDD15
CR2F1 18-25ms 28  USB_OCO# USB_OCO0# ‘ -
1 3 R2J5, 180K RTIC_RST# 28 USB_OC1# USB_OC1# | IDE_PDDACK# IDE_PDDACK# 26
Layout: Route 28 UsSB_OC2# USB_OC2# | IDE_SDDACK# IDE_SDDACK# 26
oA 29 USB_OC3# USB_OC3# | IDE_PDDREQ IDE_PDDREQ 26
| | Q
V_RTCBATT D USB_RBIAS/RBIAS# 29 USB_OC4# USB_OC4# | IDE_SDDREQ IDE_SDDREQ 26
c232 Differentially 9  USB_OCS# USB_OCS5# | IDE_PDIOR# PAC12 IDE_PDIOR¥# 26
J2J3] USB_RBIAS A3 | IDE_SDIOR# Y18 —— IDE_SDIOR# 26
R2F10 0.1UF £oa- use RBiAs | IDE_PDlow# P12 — IDE_PDIOW# 26
1K USB_RBIASH# | IDE_SDlow# pAALE | IDE_SDIOW# 26
R6W7 O0GPIO32  yq [~ """ """ """ TTTTTT7 ! IDE_PIORDY IDE_PIORDY 26
_ ——C2F7 R6G3 g; Qgg_\?gsgsglm R6VL 0 GPIO33  opy | GPI032 GPIO I IDE_SIORDY IDE_SIORDY 26
£ 0.047UF — RBWO 0 GPIO34___poq | GPIO33 Eoo oo 3.5,9,18,20,40,42,43,46 +VCCP
g = = a gg E&/F;‘,I\EA?IP# REWL 0GP0 aq | GPIO34 | CLK_14 CLK_ICH14 6 "
o : | REW3 0 GPIO36 GPIO35 0 CLK_48 CLK_ICH48 6  RTC
E 226)106 3137 FWH_TBL# RF S E21 | ~pi036 % RTCRST# WL _RST#
. 21 ICH_FAB_REV 9 0 H20 E ACT RTC_XL R6H4
- _FAB_REVO R6ES 0 GPI038 GPIO37 S CLK_RTCX1 =
21 ICH_FAB_REV1 < E23 1 cpio3s 1o AC6 RTC_X2 56
51 ICH FAR REV2 R6F27 0 GPIO39 1125 | G51950 i CLKRTCXZ 7 RTC_VBIAS
26,37 IDE PATAl R6J3 0 GPIO40 _ g23 | CLK_VBIAS
R7Y1 " _PATADET R 0 GPIOAL GPIO4O oo
—— 26,37 IDE_SATADET REWR\ A~ 0 H21 !
T1HL 10M = %3 A T ROWAY A0 CPIOZ2 2 GPI041 9
attery_Holder _ <L Re% 0 CPI043 £aq | GPI042 2 SPKR —alzfo—ED AC_SPKR 2Tpaic g6 PM_THRMTRIP# 3
TP GPIOAID | GPIO43 = THRMTRIP# 22%
4,9,15,20,45,46,51  +V15S \CHAM
| RTC_RST#
= [ -
C7Y1 10pF RTC_XT
RTC_X2
Y7a1——
32.768KHZ :l R7J1 PM_SUS_CLK 15,37
oehd 1om Title
Value for £7Y1, C7J4 depehds on Xtal
| ICH4-M (2 of 3)
I SUS CLK 1 Size |[Project: Document Number Rev
=C734 10pF A Intel Celeron M / 852GM CRB |C26116 4.4031
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+V1.5ALWAYS +V1.5A_ICH
R8J7 -
35.,6,8,9,11,15..18,21,23,26,31,33..36,38..40,43,45,51
D U7G2C 19,21,22,24,37 +V3.3S_ICH +V3.35
0
0.01_1% EGGl [gwe EN\FS E7w1s £12 [\ cosusts o - .
ouF Paur pauk L3 veesusts 1 veeaa 1 (B2 |
‘NO sTuFF 01UF E20 veesusts 2 vees3 2 c
15 WIS oo I No Stuff‘ ala | veSeuar s N Wt 703 _lcTa2 _[CTw2 _[CTWS _[CTWI0_[CTW13_ [CTWI7_[CTW9  0.01_1%
VLS| 'CHLAN = b BE { yccsusis_ s vcesa s L8
T6 | yoSSUSho- veess e N 2UF  PR2UF  PAUF  P.IUF  PAUF  .AUF  PIUF  J0.1UF
U6 2! -3-2 w0
. [9 E [E VCCSUS1.5_7 VCC3.3_7
001_1% _[c8G1  [C7w7 [c7ws . VoG 378 25 I
VCCLANLS5_0 VCC3.3.9 -
2UF D-1UF 0.1UF Lk VCCLANL5_1 VCC3.3_10 {/'10
VCC3.3_11
+V3.3  15,18,19,23,27,30,32,35,37,38,44,4 _
33 151819,2327,3032,3537,38.4445  _L 18 4v33 ICHLAN E9 ] vcCLAN3.3 0 VCC3.3 12 x}:
R7GS5 = P VCCLAN3.3_1 veeaa1s (A
veea3 14 [-AC8y
VCCSREF £7 VCC3.3_15
0.01_1% 767 |cTwa [c7va 7G6 xgggggg ICH4-M vees o |1 +V1.5S_ICH +V15S  4,9,15,19,4546,51
2UF POWER VCC15 1 ﬂ; T R7V4
AV5A ICH s veers 2 (K18
- VCC5REFSUSL veets 3 (22 7G5 768 é7w11 é7wzo 0.01 1%
= 4,9,1519,454651 +V15S 18 +V1.5S_ICHHUB VCCL5 4 mg 100uF -
- e R6G5 - 123 VCC155 [71g 2UF .1UF .1UF
152 VCCHI 0 veeLs 6 (A2
VCCHI_1 VCC15_7
P18 | yecHi 2 .
0.01_1% 6H1  [C7TW14 [C7TWI12 22 | YEEH-2 = +V.RIC 19,21
2UF  DAUF  PIUF - veerTe -ABS T a
3.5,9,18,19,40,42,43,46 +VCCP T c7aL
15,19,454651 +V15S 2 E11 0.1UF 5,15,19,21..23,27..29,32,36..39,45 51
= VCCPLL xggggggg_‘i E10 = +V3.3ALWAYS
3.1 e +V3.3ALWAYS_ICH 21,37
0 R7V5_VCCPLL o14 vecsusasa (18 - R7G1
trve v P14 vec_cpu_io o vccsus3 33 (18
[Text Line Represents Short  For power measurement, cufl aans | VCC_CPU_IO_1 VCCSUS3.3 4 [ 77
|5.1UF |5.01UF | ‘ VCCP plane & populate R6HS VEC_CPU_I0_2 xggggggg—g V7 E7G4 E7v4 k7w21 k7w4 0.01_1%
P L - veesus3a 7 (A SUF 1k baur Toaur
= ! 6Hg | lgwm [ngz VOCSUSS.S 8 77 ' ' '
INO_STUFF_0.01_14% VCesus3.3 9
ST UF 1UF ICHAM = 15 +VL5 15 +VL5
21.2327,36,37,4445  +V5
19,21,22,24,37 +V3.3S ICH
B,15..18,23..25,27,34,35,38.41,43,45,46  +V5S5 =
L R8J2 U8H3
5,15,19,21..23,27..29,32,36..39,45,51  +V3.3ALWAYS +V1.5ALWAYS SI3442DY
R8G5 CR8G1 515,19,21..23,27..29,32,36..39,4551  +V3.3ALWAYS 10K 5
1K ! BAT54 5 ¢ 4
CR7G2 UBH2 g )
21,2829 +V5_ALWAYS BATS4 1 5 S
B VCCS5REF N out °
+V5A_ICH 2| oo R8J9 R8JI1>  C8J2
7W1 7W19 K] c8l 4 POK 10K 10K 10UF
R7V3 7G2  [C7G3 3 POK
UF 1UF 1K 10U SHDN#
—%—FlUF L MAX8888 =
N = = o
== = C8H1 0. 1UF 3l 5}
R8J4 I **
5,15,19,21..23,27..29,32,36..39,45,51  +V3.3ALWAYS 10UF c833 & &
20k_1% N o
| —
add 999941 4dY988 9999799949999 497 1999 19N d AN —— —— 7] %]
90999994 ddddd933555594992239942 5988888 AddS 9933395 = = s =
Q| o
NOTDONDDOATNMINONODIDOANMNTIONDVDIOATNMNMTLONODDIOANMNMIOONODO ? o
LN OOOOOOOWWOWOONNNNNNNNNENOOONVOVOVOVNOVODDDDDNDDDOONDD DO O
NNNNNUVNNNNNNNVNNNNNNNVNNVNNNNDVNNNNNNNDNANNNNNNNUNW A
NDNDNNDNNNDNDNDNDNNDNNDNNDNNDNNDNNDNNNDNDNNDNNDNDNNDNNYVANN R8J8 R8J10
B e E 1] % P — Q813
1 L BSS138
o —
= POK_DQ Q812
& " 39 V1.5 PWRGD <} A Bssizs | o
0
Ir = CR8J1
O 3904
— N
CHNmTwOra a2 NN RN RN AR BNl EenIeTIIILESRIRD = PM_SLP_S4# 19,32,37,38,44,45
NNNNNUVNNNNNNNVNNNNNNNVNNNNNNNVNNNNNNNUVNNNNNUNWNNY NN
DNV NNVNDNNNDNNDVNDNNNDNNDVNDNNNDNDNDVNDNNDNDNNLNDNNNDDNNULNNYONYWV
B e e s e S i
itle
« gl EEEDRDIRE N Qg [= Y uNol o NN ERREREEEELE o -
222%‘%253555%%‘&‘&2& &%aa%me:scataa%gaa%&a‘amwﬁmmﬁw ICH4-M (3 of 3)
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ICH4 Pullups 20,37 +V3.3ALWAYS_ICH V5 20,22,23,27,36,37,44,45
193537 PM_Ri# RPSH6C 3 g 10K +V33ALWAYS  5,15,19,20,22,23,27..29,32,36..39,45 51
18,37 SMB_ALERT# RPSH7E 2 7 10K +VDC  16,39,41,43,45 ;
- RANL  *7 ERALAS +V5_ALWAYS Generation
19,20,22,24,37 +V3.3S_ICH 100K_1%
18.22.24 PCI FRAVE# : s 39 vsa_pwrop <} Voul-0.6(1+(3 92K750))= 4.98V
18,22.24 PCI_IRDY# R 2 Tt )l IMAX OUT = 50mV / 10mohms = 5A
4 18,22.24 PCI_TRDY# 2 S 1< Rep1 | 4
18,22.24 PCI_STOP# i e I B T - | B e—
18.22.24 PCI_SERR# R g 1 Place these caps | vact < 1 NO_STUFF_680K |
18,22..24 PCI_DEVSEL# A - ! near U4C1 I S .
18,22,23 PCI_PERR# R 2 (B VEA COSC 8 8 VEA TG ey Layout:
18,22.24 PCI_LOCK# A | 1 cosc = 3 TG [H - 2 CR4B2 needs to be placed
18 PCI_REQO# = : o3 0] close to U4C1 & Q4C1
18,22 PCI_REQL# = 2 RUN_SS . = V5A_BOOST C4|C|5 +V5_ALWAYS
18,22 PCI_REQ2# 2 < — 2 RUN/SS BOOST [H2 — il °r T 202829
18,23 PCI_REQ3# i 2K 1 LaB1 RACL 128,
R 2 C4C10 cac11 0.47uF
18,24 PCI_REQ4# = 5 i 33000F V5A_SW YA
18,26,37 INT_IRQ14 = : p p 3 rh Sw 14 . _ 1 > N |
R 2 4.7uH 0X1M%
18,26,37 INT_IRQ15 2 g cract —
15,18,23,24 INT_PIRQA# i -2
1518.2324 INT_PIRQB# R g VSA_ITH 8 | senD vin 2 MBROSZOLTli
18,2324 INT_PIRQCH# R : o
182324 MIPIRQDA : ; 37 4kRi$os V5A_INTVCC smgg‘,AD?(lB T %‘
18,2223 INT_PIRQE# R - e 7 VOSENSE  INTvCC 2 \
18,2223 INT_PIRQF# R 2K N <
el ~ R 2K C4C12 i CR4B2 Q2
18,22,23 INT_PIRQG# & oK ol = N 1 V5A_BG . | B320A
18,22,23,37 INT_PIRQH# = 5 2 T aer SENSE- BG = (o
gg;g ESF?ESEZ‘Z R 0! E| 7 cap3 cacs capP1 o
; R 0| < 0= - - R4C4 RAC5
3| §p22.2432,34.37" PM_CIKRUN# 8 SENSE+ PGND—‘[ IlUF TlOUF TMUF <3 -1 10 194 10196 3
19,20 +V_RTC cac? [TC1735-1 °
cac13=—
R2J4 100K 330pF 47pF
18,37 SM_INTRUDER# [ > > V5A_SENSE+
3,5,6,8,9,11,15..18,20,23,26,31,33..36,38..40,43 45,51 +V3.3S )
'|' Tc409 R4C3
519,32,37 PM_THRM# [ > > R8HZ A ~—8:2K A 1000PF V5A_SENSE- 3.92k 1%
TOP
V5A_VOSENSE i
19,25,32,37,39 PM_PWROK REHA\ ALK
19.32,37 PM_RSMRST# R8J6 100K ! RaC2
98 - 1 750_1%
- BOTTOM
20,37 +V3.3ALWAYS_ICH TAB REVISION
R8J1 2.2k
18,22.24,46 SMB_CLK <> 19,20,22,24,37 +V3.33 ICH +V5  20,22,23,27,36,37,44,45 +VDC  16,39,41,43,45 +V5_ALWAYS
1822.24,46 SMB_DATA <> R8J3 2.2k 20,28,29
201" === — 2
| | caca c4ce
| R6F20 ‘ R6F19 R7F8 cac3
| NO_STUFF_10K ‘ 10K 10K 0.1UF 150UF 0.1UF
- - - - - —
19 ICH_FAB_REVO = =
19 ICH_FAB_REV1
19 ICH_FAB_REV2 —
********* - o e
| |
R6F24 | R6F23 : | ¢ R7F5 : Please place Please place Please place
10K g NOSTUFFIOK 2 | & NOSTUFFIOK C4ca near C4P2 and c4c3 and —
”””” B e U4C1 Pin 9 C4B8 near C4C6 near
Q4C1A. R4C1
R4CT 0O
FAB ID Strapping Table GND_V5A
ICH_FAB_REV 47 J:
1 2 1 0 |BOARD FAB )
0 0 0 1
0 0 1 2
0 1 0 3
Q 5 5 2 Title :
: 9 0 2 ICH4-M Pullups and Testpoints
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.37

23 +V12S_PCl 2345 -V12S
2345 -V12s +V12S PCI 23
+V33ALWAYS  5,15,19..21,23,27..29,32,36..39,45,51
23 +V5S_PCI 23 +V5_PCl +V33ALWAYS  5,15,19..21,23,27..29,32,36..39,45,51
+V5S_PCI 23
I - 5
23 +V3.3S_PCI 1oy TRsT# |AL 23 +V5S_PCI oy TRT# AL +V5S_PCI 23
23 +V5_PCI Ro T Laz +V33S_PCI 23 B2 o a2
B3 | TCK +2v e 23 +V3.3S_PCl B3 | 1CK H2V mee +V3.3S_PCI
GND1 Tms |42 T GND1 s A ==
4 k&ﬁ— DO TDI A4 x—gﬁ— DO TDI 42
18,21,23 INT_PIRQG# +5V (1) +5V (7) 18,21,23 INT_PIRQF# +5V (1) +BV (7)
18,21,23 INT_PIRQE# B6 | 5y (2) INTA# |FA8 INT_PIRQF# 18,21,23 18,21,23,37 INT_PIRQH# BE ] isv (2) INTA# [-88 INT_PIRQG# 18,21,23
SZ INTB# INTC# 2; INT_PIRQH# 18,21,23,37 BZ  \NTB# INTCH# ﬁ; INT_PIRQE# 18,21,23
7810 | |0.01UF SLTL PRSNTLF BB INTD# +5V (8) [aB |cent SLTS BRENTE B8 1 \NTD# +5V (8) 42
- = o9 PRSNTL# Rsv3 A% <> PM_CLKRUN# 19,21,23,24,32,34,37 I Rns_m PRSNT1# RsV3 A% <Z> PM_CLKRUN# 19,21,23,24,32,3
RSV1 +5V (9) L RSV1 +5V (9)
crcl ||0.01UF SLTI_PRSNT2 Bl prsntoe  Rsva AL <X] PCI_GATED_RST# 23,32,37 0.01UF HCBCl SLT4 PRENTZ# Bl prsNT2#  Rsva (41l <X PCI_GATED_RST# 233237
=3 GND2 GND14 - GND2 GND14
B13 Al13 = 0.01UF B13 A13
B131 enps GND15 413 B131 enps GND1s [A13
18,23,24,32,34,37 INT_SERIRQ <> oie | RSV2 RSV5 22 18,23,24,32,34,37 INT_SERIRQ <> Bie| RSV2 RSV5 22 18,23,24,26,31,32,34,37
5151 eNp4 RST# (A% <] BUF_PCI_RST# 18,23,24,26,31,32,34,37 5151 enp4 RST# (A3 << ] BUF_PCI_RST#
6 CLK_PCI_SLOTL [ > > Bro| CLK +5V (10) 2 6 CLK_PCI_SLOT2 [> > Bpo] CLK +5V (10) |10
B1a ] GNDS5 GNT# [l <] PCIGNT1# 18 B GNDS5 GNT# [ <] PCI_GNT2# 18
1821 PCI_REQL# <<} REQ# GND16 1821 PCI_REQ2# < } REQ# GND16
B19 | .5y (3) PME# [FA12 PCI_PME# 15,18,23,37 B19 | .5y (3) PME# [FA12 PCI_PME# 15,18,23,37
18,2324 PCI_AD31 B20 1 Apa1 AD30 420 PCI_AD30 18,23,24 18,2324 PCI_AD31 B20 1 Ap31 AD30 [FA20 PCI_AD30 18,23,24
18.23.24 PCI_AD29 B21 | Ap2g +3.3V (7) FAZ 18,23,24 PCI_AD29 B21 | Ap29 +3.3V (7) A2
B22 | GND6 AD28 [-A22 PCI_AD28 18,23,24 B22 | GND6 AD28 [-A22 PCI_AD28 18,23,24
18,2324 PCI_AD27 B23 | Ap27 AD26 |-A23 PCI_AD26 18,23,24 18,2324 PCI_AD27 B23 | Ap27 AD26 |-A23 PCI_AD26 18,23,24
18,2324 PCI_AD25 B;“ AD25 GND17 Ag“ 18,2324 PCI_AD25 Bg“ AD25 GND17 Ag“
B2 433v (1) AD24 [HAB <> PCLAD24 18,23,24 B251+33v (1) AD24 A <E> PCIAD24 18,2324
18,2324 PCI_C/BE3# CIBE3# IDSEL 4 50 PCI_AD16 18,23,24 18,2324 PCl_C/BE3# CIBE3# IDSEL 50 PCI_AD17 18,23,24
5 18,23.24 PCI_AD23 B27 | ap23 +3.3V (8) AL 7C 18,23,24 PCI_AD23 B27 | ap23 +3.3V (8) [A2L 8C1
B28 | 5NDs AD22 |-A28 PCI_AD22 18,2324 B28 | 5NDs AD22 |-A28 PCI_AD22 18,2324
18,23,24 PCI_AD21 B29 | \po1 AD20 [FA22 PCI_AD20 18,2324 18,23,24 PCI_AD21 B29 | \po1 AD20 [FA22 PCI_AD20 18,2324
18,2324 PCI_AD19 B30 | Ap1g GND18g 430 18,23.24 PCI_AD19 B30 | Ap1g GND1g [-230
B3l | 133v (2) AD1g [FA3L PCI_AD18 18,23,24 B3l 133v (2) AD18 (A3l PCI_AD18 18,23,24
18,2324 PCI_AD17 % B:i AD17 AD16 Azz PCI_AD16 18,23,24 18,2324 PCI_AD17 % Bzz AD17 AD16 Azg PCI_AD16 18,23,24
18,2324 PCI_C/BE2# 224 CIBE2#  +3.3V (9) 2,%4 18,2324 PCI_C/BE2# 2'44 CIBE2#  +3.3V(9) 224
GND9 FRAME# <> PCI_FRAME# 18,21,23,24 GND9 FRAME# <T> PCI_FRAME# 18,21,23,24
18,21,23,24 PCIIRDY# <> B35 IRDY# GND19 (438 18,21,2324 PCIIRDY# <Z> B35 IRDY# GND19 [-A35
B ] #33V (3)  TRDY# =3 <Z> PCITRDY# 1821,23,24 B #33V (3)  TRDY# =3 <Z> PCITRDY# 1821,23,24
18,21,23,24 PCI_DEVSEL# <> B3 DEVSEL#  GND20 18,21,2324 PCI_DEVSELAZ> nan | DEVSEL#  GND20 =0
Bag | GND10 STOP# —ﬁgg <> PCI_STOP# 18,21,23.24 ng— GND10 sTopy 438 <Z> PCI_STOP# 18,21,23,24
18,21,23,24 PCI_LOCK# % B39 Lock#  +33v (10) 452 18,21,23,24 PCI_LOCK# % B39 Lock#  +3.3v (10) 432
18,21,23 PCI_PERR# 5401 PERR# SDONE (440 %’ SMB_CLK 18,21,23,24,46 18,21,23 PCI_PERRY# 5201 PERR# SDONE 240 %’ SMB_CLK 18,21,23,24,46
BAl1+33v (@) sgo (441 SMB_DATA 18,21,23,24,46 B {433V @ sgoy (44l SMB_DATA 18,21,23,24,46
18,21,23,24 PCI_SERR# <Z> Eas"| SERRi GND21 92 18,21,23,24 PCI_SERR# <Z> B4 | SERRH GND21 [~
B3 1433V (5) PAR 422 PCI_PAR 18,2324 B3 433V (5) PAR 243 PCI_PAR 18,23,24
18,23,24 PCI_C/BE1# % CIBE1# AD15 PCI_AD15 18,2324 18,23,24 PCI_C/BE1# % CIBE1# AD15 PCI_AD15 18,2324
18,2324 PCI_AD14 232 AD14 +3.3V (11) 22: 18,2324 PCI_AD14 Sﬁ: AD14 +3.3V (11) ’:‘A‘Z
GND11 AD13 PCI_AD13 18,23,24 GND11 AD13 PCI_AD13 18,23,24
18,2324 PCI_AD12 B47 | Ap12 AD11 |FA4L PCI_AD11 18,23,24 18,2324 PCI_AD12 B47_{ Ap12 AD11 |FA4L PCI_AD11 18,23,24
18,23,24 PCI_AD10 B48 | A\p1p GND22 A48 ¢ 18,23.24 PCI_AD10 243— AD10 GND22 —ﬁfg—-
¢+—B49 Gnp12 ADOg 449 <> PCI_AD9 18,2324 49 | GND12 ADO9 <> PCI_AD9 18,23,24
) KEY KEY
18,2324 PCI_AD8 % B‘i ADO8 CIBEO# A‘Vg: <> PCI_C/BEO# 18,23,24 18,2324 PCI_AD8 % 5‘32 ADO8 CIBEO# A“g <> PCI_C/BEO# 18,23,24
18,2324 PCI_AD7 2: 3 AD07 +3.3V (12) 22 3 18,2324 PCI_AD7 22 3 AD07 +3.3V (12) 224
+3.3V (6) ADO6 PCI_AD6 18,23,24 +3.3V (6) AD0G PCI_AD6 18,23,24
18,2324 PCI_AD5 B55 | Apos ADO4 |-ASS PCI_AD4 18,23,24 18,2324 PCI_AD5 BS5 | Apos ADO4 |-AS5 PCI_AD4 18,23,24
18,2324 PCI_AD3 B56 1 Ap03 GND23 A58 18,2324 PCI_AD3 BS6 1 Apo3 GND23 |FAS8
BST GND13 ADO2 [-ASL PCI_AD2 18,23,24 BS7 GND13 AD02 [-45Z PCI_AD2 18,23,24
18,2324 PCIADL <Z> ADOL ADOO PCI_ADO 18,2324 182324 PCILADL <> 58 { Apo1 ADOO PCI_ADO 18,23,24
B39 |5y @)  +5v(11) ﬁgg Sgg 45V (4)  +5V(11) ﬁ
21,23 PCI_ACK64# > ACK64#  REQ64# <X] PCILREQ64# 21,23 21,23 PCI_ACK64# > ACK64#  REQ64# <<X] PCILREQ64# 21,23
B61 A61 B61 AB1
B8l 14sv (5)  +sv(12) A4S BElJ4sv (5)  +svi(12) AL
+5V (6)  +5V (13) +5V (6)  +5V (13)
J7B1 _ CON120_PCI JBB3 _ CON120_PCI
SLOT1 SLOT2
19.21,24,37  +V3.3S_ICH
R7V2 20,21,23,27,36,37,44,45  +V5_
J761 8.2K 23 +V5_PCI
) 18,19,23 PCI_GNTA# _AL PCI_REQA# 18,23 ( 7':%%&17 . j‘
LEGACY HEADER 6 % INT_SERIRQ 18,23,24,32,34,37 ~ NOSTUFF O
FOR ADD-IN o KevedHbR
In_Keyea-|
AUDIO CARD -
TESTING — 8.9K
VIA SLOT1 ONLY - Title
+V3.3S_ICH  19..21,24,37 PCl Slot1 & 2
Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB |C26116 4.403
Date: Wednesday, January 12, 2005 Sheet 22 of 51
A B C | D | E




A B C D E
515,19..22,27..29,32,36..39.45,51 _+V3.3ALWAYS
W5 PCl 22 Moon ISA support J9E4
[1517,27,37,45  +v12s - -1
Moon ISA support J9E2 Default: 1-2 RPIBIA 5 T PG 18210
. e - » )
22 +V12S_PCI Default: 1-2 18,22 PCI_REQA# [ > >—3 ‘Q i ,0 ,,,,,,
22,45 -V12s CON3_HDR X ! R7E
N — [}
R7B2. 0,01 19 19 PCINOGO [ +V3.3PCISLT3 g 1R ¥TUrE o INT_PIRQE# 18,21,22
22 +V3.3S_PCI CON3_HDR u
5
| 15,18..20,27,30,32,35,37,38,44,45 +V3.3 +V5PCISLT3 R INCPIROBY 15182124
c7B4 _fc7Bs PCI_RSV1 22 +V12S_PCI
10UF [3.3PCISLTS INT_PIRQG# 18,21,22
-12v TRsT# A1
B2 A2
B2 Tex +12v |42
18,21,24 INT_PIRQD#
21, _PIRQ] GND1 Tms A2
PCI_SLT3INTB# B4 Tpo DI (A
18,21,22 INT_PIRQF# = | +5V (1) 5V (7) [ PCI SLT3INTA# Moon ISA support
B6 | ,5v (2) INTA# 2.
15182124 INT_PIRQAY <> 4 RPZ8JD5  PCI SLTSINTD# BZ | \NTes INTes [AZ PCI_SLTBINTC# Default: 2-3
0.01UF| |C8N2 _SLT3 PRENTIZ BB INTD# +5V (8) (48
18,21,22,37 INT_PIRQH# <> W%FF 5 ; - = Soo| PRSNTL# RSV3 [ <Z> PM_CLKRUN# 19,21,22,24,32,34,37
22 +V5S PCI L MOSTORL 0.01UFHC802 suTs RRSNTZF _ppg | RSV . Y O)Tan PCI_RSV4 , & PCIGNTA# 18,19,22
—1 B12 Al2 —_'{_G g
20.22,27,36,37,44,45 +V5 R8RB6, 0 = R13 g“gg gmgi‘s‘ Al3 Si PCI_GATED_RST# 22,32.9
HVBPCISLTS e Close o slot 3 T ems. | [82224323437 INT_SERIRQ <Z> Bl psv; Rsys [Al4 J9E5 CON3_HDR
|
GND4 RST# <] BUF_PCI_RST# 18,22,24,26,31,32,34,37
{cscs | cees C8Ba CBE6 C8B5 NY_STUFF 0 | B16 AlE _PCI_| 122,24,26,31,32,34,
[ L _[cees ] cess T NOSTUFFO, 6 CLK_PCI_SLOT3 [ > > oo CLK +5V (10) 412 S3 PCI_GNT3#
22UF | 0.1UF 0.1UF 0.1UF 0.1UF 1821 poiREQH <} B18 gggz Gﬁ’l\j‘l‘é AlS
= - B19 1 15y (3) PME# (412 % PCI_PME# 15,18,22,37
+V3.3PCISLT3 - 18,2224 PCI_AD31 % o1 | ADSL AD30 [0 PCI_AD30 18,2224
Place close to slot 3 18,22,24 PCI_AD29 Bay | AD29 +3.3V(7) [Ta5n
s | GND6 AD28 [~ % PCI_AD28 18,22,24
18,22,24 PCI_AD27 AD27 AD26 PCI_AD26 18,22,24
CBD7_1 C8D3 _| CBC6 _| CBE2 _| C8cs _| c8Do c8D5 182224 PO ADZ5 % 824 | os oD17 424
20UF | 22UF 01UF | 01UF | 01UF | 04UF 0.1UF 189294 PCI CIBESS 526 g’;egél) Iégéﬁ 726 _SLT3_IPSE ,v\e,f’c' AP 82228 o168 182204
—L_ 18,22,24 PCI_AD23 % gg; AD23 +3.3V (8) ﬁg; R8C2 80
+V5S  8,15..18,20,24,25,27,34,35,38..41,43.45 46 B 182224 PCI AD2L % RB2Q 23‘2[’18 ﬁggg A29 % Eg:,ﬁggg ig'gsgj
5o - B30 A30 - o
Layout Note: 18,22.24 PCI_AD19 B0 /:3?%\9/ © Gﬂgig A0 oCl ADLE 169224
R7E3 Place half of these caps by PCI slot 1, the other 18,22,24 PCl_AD17 B32 AD'17 AD16 |-A32 % PCI_AD16 18?42:24
0.01_1% half by PCI slot2 1812224 PCI_C/BE2# B33 | cgE2y  +3.3v (o) [FA33 - V338 PCl
B34 | Gnpg FRAME# [-A34 <> PCIFRAME# 18,21,22,24
18,21,22,24 PCI_IRDY# <T> B35 A35 FV23PCISLTS
22 +V5S PCI 121,22, _| R26 | IRDY# GND19 A6
T nay | *33V (3)  TRDY# [—2 <Z> PCI_TRDY# 18,21,22,24
: 18,21,22,24 PCI_DEVSEL#Z > ag | DEVSEL#  GND20 (=17 R8E2
c c c c c c c c PCI_STOP# 18,21,22,24
8E3 8B7 7B8 TE2 7B6 8E7 Cc8Cc4 [C7C3 7C2 18212224 PCl LOCK# % B39 fgg&g +3§$%+’Q¢; 230 <Z> | 121,22, 1K e
a1 w B40 . A40
18,2122 PCI_PERR#
qup qup qup qup FlUF FlUF FlUF FlUF FlUF 821,22 PCL B4 5525#(4) S%ggﬁ A4l %’ §MS—§;$A1§§12'1222§‘;2‘36 < 10K
18,21,22,24 PCI_SERR# <> B42 | SERRY GND21 [-442 - o
+3.3V (5) PAR PCI_PAR 18,2224 8
18,22,24 PCI_C/BE1# % 2‘4“; C/BE1# AD15 ﬁji PCI_AD15 18,22,24 5
c c c c c c c c c 18,22.24 PCI_AD14 AD14 +3.3V (11) o] 4
883 (C7B7 [C7E4 [C7B11 (C8C5 [C8B6  [CTE SE4  [C7BY ] 846 Gupns AD13 [A46 % PCI ADI3 18.22.24 o A
FJUF FJUF FJUF FJUF FlUF FJUF Flu FJUF FJUF }g'géi ﬁg:"ﬁg% % e ﬁgig Gﬁgg v PCI_AD1l 18,22.24 o8EL
N B49 ] GND12 ADOY [-442 <T> PCIADY 18,22,24 2N3904
KEY
18,22,24 PCI_ADS B52"Abos C/BEOY [-A32 <> PCI_CIBEO# 18,22,24 PCI_GNT3# 18
18,22,24 PCI_AD7 B33 Apo7 +3.3V (12) [-A53
PCI_AD6 18,2224
18,22,24 PCI_AD5 Bss | p55y © ADO4 |-A55 % PCI_AD4 18,22.24
18,22,24 PCI_AD3 8561 ADo3 GND23 [-458
GND13 AD02 PCI_AD2 18,2224
182224 PCIADL  <Z> B38| Apo1 ADQO A28 PCI_ADO 18,2224
BR9 sy @) +sv (1) (A22
+V33S  3,5,6,8,9,11,15.18,20,21,26,31,33..36,38..40,43,45,51 21,22 PCI_ACK64# [5> R61 fé:va(g E‘g\?g“z‘; v <X PCIREQe4# 21,22
BE2 1 i5v (6)  +5v (13) [FA62
RSEL = J8B2  CON120_PCI =
9 Note: To Power PCI Slot3 in
0.01_1% 22 +V3.3S_PCl SLOT3

T

7D2

/PUF F.IUF

ESDS
/PUF

s

T
—Fw

>

E8D4 8D2
F.IUF F.IUF

EBCQ
F.IUF

S

EBDl EBC7
F.IUF F.lUF

E7C5
F.lUF

T
—FlUF

1 E7E1

—FlUF —Flu

E7D7

F

"ll-—,ﬁh:

m
[

suspend Stuff R8B5, R7C3, R8P2
and Unstuff R8B6, R7C6, R8P1

PCI Slot3 is farthest [Ti -
from processor T pCI Slot 3/Moon-ISA support & Decoupling
Size | Project: Document Number Rev
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A B D E
Qbuffers used for isolation during suspend 8,15..18,20,23,25,27,34,35,38..41,43,45,46
ugD2 +V5S_QSPWR t—< <] DOCK_QDEN# 25
»—1 ne vce 8 - 2
18,22,23 PCI_AD[31:0] <T === 1 an22 L 1o |46 DOCK AD22
PCLADZE 5| 1AL 3 [F4s___DOCK AD23 coc1 CoP1 |
PCl_AD26 2 | A 1B2 = DOCK_AD26
PCI_AD27 5 ﬁi igi 43 DOCK_AD27 22UF 0.1UF
PCI_AD30 By 158 (42 DOCK ADZ0 cop1
PCI_AD31 7 >[40 DOCK AD31 = = =
PCl AD29 g | 1A6 1B6 o9 DOCK_AD29 0.1UF
PCl_AD28 10 12; ig; 38 DOCK_AD28
PCI_ADZ5 1| 188 158 ['sz___Dock AD2s =
PCI_AD24 T 5 35 DOCK AD24
PCl AD12 13 | AL 1B10 I=op DOCK_AD12
PCI_AD14 14 | 2AL 2B1 o DOCK_AD14
PCI_AD15 16 gﬁg ggg 33 DOCK ADI5
PCI_AD18 182 283 DOCK_AD18 19.22,37 +V3.3S_ICH
PCI_AD19 19 | 2A4 B4 30 DOCK_AD19
PCl_AD2L 50 | 2AS 2B5 7o DOCK_AD21L
PCl_AD20 o1 gﬁ? ggg %8 DOCK_AD20 R7G2 +V5S_QSPWR
PCI_AD17 22 | on oo [ —pock Abiy 8.2K U9E1
PCI_AD16 23 26 DOCK_AD16 15
SCrADTS 23280 289 PR — K E N vee
2A10  2B10 coc2
—2- 1AL 181
17,25 DOCK_QPCIEN# [ > > 480 10e# GND1 B 18 PCI_GNTB: [ > 31 1A2 1B2 DOCK_GNTB# 25 0.1UF
L 479 506 o2 2 18 PCI_REQB# } 41 1a3 183 DOCK_REQB# 25
GND3 [-32 18,22,23,32,34,37 INT_SERIRQ <33 1A4 1B4 DOCK_SERIRQ 25
GNDa |41 1518,21,23 INT_PIRQA# 1A5 185 DOCK_PIRQA# 25 — —=
 ICETOTET0 33> DOCK_AD[31:0] 25 1518,21,23 INT_PIRQB# 1A6 1B6 DOCK_PIRQB# 25 =
_ 18,21,23 INT_PIRQC# 1A7 187 DOCK_PIRQC# 25
= 1821.23 INT_PIRQD# 1A8 188 DOCK_PIRQD# 25
18.21..23 PCI_SERR# 1A9 189 DOCK_SERR# 25
u9D1L VES_QSPWR 18,22,23 PCI_PAR 1A10  1B10 DOCK_PAR 25
18,21.23 PCI_IRDY# 3 2A1 281 DOCK_IRDY# 25
»—1{ne vce 8 1821.23 PCI_DEVSEL# S > 282 282 DOCK_DEVSEL# 25
18,21..23 PCI_STOP# <32> 2A3 2B3 DOCK_STOP# 25
=] - S =
)g ﬁgg 2 181 181 48 ggg ﬁgg _chm 1821.23 PCI_TRDY# <o 274 284 DOCK_TRDY# 25
PCl_ADG 2 | 1A2 1B2 7 DOCK_AD6 0.1UF 18,21..23 PCI_LOCK# <> 2A5 2B5 DOCK_LOCK# 25
G ADS 1A3 183 (44— 5 A5 : 1821..23 PCI_FRAME# <S> 206 286 DOCK_FRAME# 25
5CIADID Z 1A4 1B4 fw DOCK ADTO = 18,22,23 PCI_C/BE3# <35> 2A7 2B7 DOCK_C/BE3# 25
SCABLL 1A5 185 BOCKADLT S 18,22,23 PCI_C/BE2# 2A8 288 DOCK_C/BE2# 25
ST 7 176 186 [0 — e TS 18,22.23 PCI_C/BE1# 2A9 289 DOCK_C/BE1# 25
PCI_AD8 o A7 187 _;; DOCK_ADS 18,22,23 PCI_C/BEO# 2A10  2B10 DOCK_C/BEO# 25
1A8 188 =
PCl_AD5 11 37 DOCK_AD5 8
1A9 1B9 l—A-BC 10E# GND1
PCI_AD4 DOCK_AD4 DOCK_QPCIEN#
1821 2346 SMB DATA 12 1 3p10 1810 |38 0 42q 20e#  GND2 [
,21..25, _| pCl A[ﬁ§>_13— 22; gg; —as—iDOCK §> DOCK_SMBDATA 25 gmgi 21
PCI_ADO Z 2 DOCK_ADO 1
A3 B3 74CBTD16210 =
18,21..23,46 SMB_CLK <Z>—181om 2B4 DOCK_SMBCLK 25
%191 oa5 285 [F30—x
201 op6 286 22—
=21 7a7 287 28—
%—22- 7n8 288 [F2L—x
7,17 DAC_DDCADAT, 2A9 289 DOCK_DDCDAT 25
7,17 DAC_DDCACLK 2A10  2B10 DOCK_DDCCLK 25
8
DOCK_QPCIEN# 9 =l T
GND3 |32
GND4
74CBTD16210 N
+V5S_QSPWR
ugclt
»—311a1 vee 24
18,22,23,26,31,32,34,37 BUF_PCI_RST# [ > >—411a2
*—11{1A3 181 F2—= J_CQRZ
19,21..23,32,34,37 PM_CLKRUN# <Z>—-8-11a4 182 F2—] > >DOCK_RESET# 25
11 145 183 [H— ;0'1UF
1B4 F2—<Z>DOCK_CLKRUN# 25 =
141 oa1 185 10—
18 PCI_GNT4# 22
18,21 PCI_REQ4# 2A3 281 [H5—x
6 CLK_DOCKPCI 274 282 DOCK_GNT4# 25
32,36,37 DOCK_INTR# 2A5 283 DOCK_REQ4# 25
284 CLK_DOCKCONNPCI 25
285 DOCK_DOCKINTR# 25
OE# 10E#
20E# GND —lj
R9C1 SN74CBTD3384 Title . .
100 QUIET DOCK = Docking Q-Switches
QSWITCH Size [Project: Document Number Rev
= A Intel Celeron M / 852GM CRB_|C26116 4.403
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—_ > > DOCK_DOCKINTR# 24

J9E3A J9ESC
1 GNDO REQ# 3%5—EZ> DOCK_REQ4# 24 e LPT BUSY [H26-
»—2-v_pco GND7 GND30 LPT_D5 M2
H— v DC1 PERR# [028—x 1028 ey LPT D4 —%g—x
GND1 SERR# P22——————<T> DOCK_SERR# 24 GND31 GND39
51 GND2 GNDg [30 DOCK_AD17 105 1 Ap17 ERROR# P30
. DOCK_AD16 106 121 %
5| RED_RTN STOP# 333—:% DOCK_STOP# 24 05| AD16 LPT_D1
17 DOCK_RED 1 RED TRDY# 3—:*% DOCK_TRDY# 24 DOCK AD13 1071 Gnp32 LPT DO —ﬁ%—x
17 DOCK_VSYNC B vsyne GND9 SOCK ADT> 1081 Ap13 GND40
17 DOCK_HSYNC HSYNC Lock# [p34— DOCK_LOCK# 24 AD12 SER_OUT (134
10 110 -
GND3 FRAME# 038——— DOCK_FRAME# 24 GND33 SER_RTS [32¢
10 [ DOCK_AD9 111 —ora |-136
GND4 GND10 [36— DOCK ADE 111 apg SER_CTS
*—12- neo CIBE1# 33-7—% DOCK_C/BEL# 24 121 Aps SER_DTR 31
24 DOCK_SMBDATA <> SM_DATA C/BEO# :)-Eg— DOCK_C/BEO# 24 DOCK ADS 131 GND34 MS_DATA [F38-
»—149 sysacT# GND1L 22 DOCK AD29 DOCK ADZ D4 ADs MS_CLK —E‘lg%
Ty <> W— —> AD29 141 BOCK ADs® 115 AD4 GND41
24 DOCK_REQB# —169 pc_RrReQ# AD28 GND35 L_LININ 1415
17 42 DOCK AD1 117
GND5 GND12 ADL LIN_GND [-142-x
18 43 DOCK AD25 DOCK_ADO 118 —
cb2 AD25 43 SOCK ADt U84 Apo R_LININ 143
191 Nca AD24 -4 1194 Gnpgs NC8 |44
F%?— NC2 GND13 |2 DOCK AD21 24 CLK_DOCKCONNPCI [ > > 1204 pei_cLk MIDI_SRX [-145-x
CD3#/GND AD21 |48 5OCK AD20 GND37 MIDI_STX |46
24 DOCK_PIRQC# %:—220 INTD# AD20 25 %1229 5| cTINg USB+ 4L
24 DOCK_PIRQB# —gio INTC# GND14 %1239 pLT AFD# USB- —ﬁ-g—x
GND6 V_ACDCO F42— k}%— PLT _PE GND42
24 DOCK_GNT4# [ > >———1——259 GNT# V_AcDc1 [FR0—x GND38 DCKINTR# PL30——
i 200Pin_Docking-Plug 1 200Pin_Docking-Plug
24 DOCK_AD[31:0] <Z>
J9E3B J9E3D
%311y pc2 UNDKGT# 3% »1511 5y LPT_ACk# PLLBix
>@%L v_DC3 GNp22 L *A52 1 51 LPT D7 I
o | GND15 PAR DOCK_PAR 24 Hﬁ_ NC9 LPT D6 %
GND16 PCI_RST# PL&— DOCK_RESET# 24 GND43 GND48
55 = a0 DOCK_AD15 155 318%<
GRN_RTN GND23 SOCK ADLA AD15 LPT_INIT#
17 DOCK_GREEN [5> 5 GReEN \RDY# Dﬁj—ﬂ DOCK_IRDY# 24 1561 AD14 LPT D3 |81
BLU_RTN DEVSEL# P82— DOCK_DEVSEL# 24 GND44 LPT D2 182
83 DOCK AD11 158 | 183
17 DOCK_BLUE —28-{ BLUE GND24 SOCKADLS 15881 Ap11 GND49
24 DOCK_DDCDAT oo| DDC_DAT C/BE3# PBA— DOCK_C/BE3# 24 1591 AD10 SER_RD [184-x
24 DOCK_DDCCLK 1] DDC_CLK ciBE2# P8 —nx] DOCK_C/BE2# 24 DOCK AD7 1801 GNpas SER_DSR 82
GND17 GND25 [F88—8 AD7 SER RI [186
62 a7 DOCK_AD31 DOCK_AD6 162 T2
521 Gnpis AD31 BOCK AD30 1621 Abs SER_DCD
24 DOCK_SMBCLK SM_CLK AD30 |8 GND46 KB_DATA |88
64 =~ 89 DOCK_AD3 164 =
24 DOCK_SERIRQ SERINT GND26 b AD3 KB_CLK (182
65 | 20 OCK_AD27 DOCK_AD2 165 Cre0
NC3 AD27 |20 BOCK ADS6 1851 AD2 NC11
24 DOCK_GNTB# [ >————1—86q pC_onT# AD26 [~ GND47 L_INOUT H&L
GND19 GND27 *161g SRETN# L_O_GND 22
DOCK_AD23 _O_
w68 | Nca AD23 gi s 24 DOCK_QDEN# @——%ggg QDEN# R_INOUT (23
891 Ncs AD22 QPCIEN# NC12 (14
»—10{ Nce GND28 23 19,21,32,37,39 PM_PWROK [ > > 170 1 NBPWROK MICIN F25-<
71 96 DOCK_AD19
GND20 AD19 o2 5OCK ADLS *A71 ppwRsW MIC_GND 26
24 DOCK_PIRQA# ——22] INTB# AD18 1221 Nc1o 5v_UsB [F21x
24 DOCK_PIRQD# 239 INTA# GND29 [F28—9 *AZ3 1 pT sicT | GND_uss 98
74 ~ = 199
GND21 V_ACDC2 F22—< <G LPT sTBY | SUSTAT# |22
%159 UNDKRQ# | V_AcDc3 [0 CD4#/GND cD1#
1 200Pin_Docking-Plug 1 = 200Pin_Docking-Plug =
= CR9C1

19,32,37,38,44,45 PM_SLP_S3#[ > >3 K 1 DOCK_SUSTAT#

8,15..18,20,23,24,27,34,35,38..41,43,45,46  +V/5S There is pull-up on
BAR43 docking station.
o O|0 O
IR B ROE1
10K

N Ao o 17,24 DOCK_QPCIEN#
o o |

Title :

Docking Connector

Size | Project: Document Number Rev
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R4Y2 47

18,22..24,31,32,34,37 BUF_PCI_RST# =
o
% PRIMARY HDD CONN
[%2]
=
#* ; J432 5 IDE_PDD[15:0] 19
19 IDE_PDD[15:0] IDE_PDD7 3 " IDE_PDD8
TOE_PDD6 = s TOE_PDDO
TDE_PDD5 2 ry TDE_PDDI0
DE_PDD4 3 0 TDE_PDDIL
TDE_PDD3 Sl 12 DE_PDD12
] 13 14 TOE_PDDI3
3,5,6,8,9,11,15..18,20,21,23,31,33..36,38..40,43,45,51  +V3.3S TDE_PDD1 15 16 DE_PDD14
RP2J1C TDE_PDDO It 18 TOE_PDD15
6 19
21 22
47x 19 IDE_PDDREQ <X} 2 2
19 IDE_PDIOW# 2 24 R222
19 IDE_PDIOR# % <
19 IDE_PIORDY <.} 27 28 IDE PD CSEL
19 IDE_PDDACK# [ 29 30 o =
18,21,37 INT_IRQ14 } 2 b5 =
19 IDE_PDAL 33 34 {>"> IDE_PATADET 19,37
19 IDE_PDAO 23 jg
19 IDE_PDCS1# o
27.45 IDE_PDACTIVE# T 1 39 40 ot
20x2-HDR

27 IDE_D_SRST# [ >———

19 IDE_PDCS3#
19 IDE_PDA2

SECONDARY HDD CONN

19 IDE_SDD[15:0] . J4JL ,
IDE_SDD 3 2 IDE_SDD8 IDE_SDD[15:0] 19
TDE_SDD6 = I TOE_SDDO
TDE_SDD5 il e TDE_SDD10
— 9 10 TOE_SDDIT
TDE_SDD3 11 1 TOE_SDD12
TDE_SDDZ2 12 4 TOE_SDD13
3,5,6,8,9,11,15..18,20,21,23,31,33..36,38..40,4345 51  +V3.3S TDE_SDD1L e BB TDE_SDD14
RP2J1D 17 18 TOE_SDD15
5 19
21 22
47 19 IDE_SDDREQ <X} 21 22
19 IDE_SDIOW# 2 2 RaIL
19 IDE_SDIOR# % S
19 IDE_SIORDY } 27 28 IDE SD CSEL
19 IDE_SDDACK# [ > 29 30 170
18,21,37 INT_IRQ15 < < } 3L 15 [OF-32—< =
19 IDE_SDA1 :: ':é > > IDE_SATADET 19,37
19 IDE_SDAO
19 IDE_SDCS1# % g ar 38 ?g}gl
27 IDE_SDACTIVE# < < } 39 40
= 20x2-HDR =
19 IDE_SDCS3#
19 IDE_SDA2
Title
IDE 1 of 2
Size | Project: Document Number Rev
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8,15..18,20,23..25,34,35,38..41,43,45,46

Secondary IDE Power

+V5S

8,15..18,20,23..25,34,35,38..41,43,45,46  +\/5S
C2H1 .
U3H1A
0.1UF
= R2H5 C2H2
™ _-— L S I
34,37 IDE_SPWR_EN# [ > > U3H1E 1000PF ‘f 1
74HC14 R2H6 390K U2H1A U2H1B | ¢ R2HL !
74HC14 IDE_SPWR_EN 11 _U 10 IDE_SPWR2_D IDE_SPWR2 S14925DY ||| sw4e2sDY | > NO_STUFFO |
- : I
— . |
s s = Note: Primary IDE N .
==
VS IDE = Power on Turner
8,15..18,20,23..25,34,35,38..41,43,45,46  +V/5S DC/DC Module Lk V5S IDE_PD +V12S_IDE_S
=l
+V5S_IDE_S J2H1
U3H1D U3H1B
1 )
SHMIDT2 IDE_SRsT#  R8HZ R2H7 Ezwz, [gzu Ezwz c2H : °
8 3 _U 4 — IDE_D_SRST# 26 oon 1o 3 °
47 01_1% 4 °
74HC14 1UF  P2UF [0.1UF [100UF
74HC14
4Pin_PwrConn
g B 015.15.2000 7 aa g aidmas was ) wor
BSS1 ,15..18, .25,34,35,38..41,43,45,46  +V5S |
IDE_SPWR_EN# 15,17,23,37,45  +V12S ! SPARE GATE | Secon.dary
+VI2S IDES | IDE Drive
<NO_STUFF> IDE_SPWR_EN_Q# | o U3H1C |
= | I Only
| |
R2G15 C2G14 | TP_SHMIDT_C
| U !
R2G14 1000PF Q2G4 | I
IDE_SPWR_EN ™ IDE_SPWR_EN Db# 4 SI12307DS | 74HC14 !
Q3G1 | I
2N7002 100K | !
S ™ | !
¢ ! ‘
S |
IDE Activity LEDs MDC Interposer Header
5,15,19..23,28,29,32,36..39,45,51  +V3.3ALWAYS
8,15..18,20,23..25,34,35,38..41,43,45,46  +\/5S 15,18..20,23,30,32,35,37,38,44,45  +V3.3
20..23,36,37,44,45 +V5_
JOF4
1 2
R2J6 3 bsala
470 19 AUDIO_PWRDN 5 6 {> > AC_SPKR 19
19 AC_SYNC (7) ?n
ROF3 33 SDATANI D 11 I 1>
19 AC_SDATAIN1 ROF5
DE_PLED 19 ACﬁSDATAINO% RO = SRS 13 joof 14 AC_SDATAOUTD 33 AC_SDATAOUT 19
b o9 1: SDATAIN2 D RIF6 33
1 AC_SDATAIN2 19
AC_BITCLK O _
/SZ gSRZEJEZN 19 Ac_BITCLK < R9G2 33 CBITCLKD 19 20 g; AC_RST# 19
v J J
= 2x10-SHD-HDR =
26,45 IDE_PDACTIVE# [ > >——" ROE2
10K
+V5S_IDE_S
Layout Note: ‘
Place R9F3, ROF7 and R9G2
R2J3 0.1to 0.4 inches from MDC
LN 70 header based on topology
N IDE_SDACTIVE# Q —_—
26 IDE_SDACTIVE# [ > > 1 m 2 = =
DS2J1 =
GREEN itle
IDE 2 of 2/ MDC INTERPOSER
Size | Project: cument Number Rev
Intel Celeron M 2GM
A tel Celeron M / 852GM g 6116 4.403
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+V5_ALWAYS  20,21,29
R4B2
+V5_USB1
0.01_1% E4BS 5,15,19..23,27,29,32,36..39,45,51  +V3.3ALWAYS
b.1ur
+V5_ALWAYS  20121,29 RP4B1B RP4B1A
10K 10K USB_OCO# 19
R4B4 u4B2 FB4B1
1K 1 s ~ 500HM FB4B2
5 | GND 801# 7 SBPWR CONNC 1 2 500HM
3 g\‘Nl 08% 5 USBPWR_CONND z/ 1 7 2
EN_UT6 1%
LS 4 EN2 oc2# Pi————{ > > USB OCL# 19 _[caAar 1 cans
TPS2052 CaA5 _|  C4A6 470PF 150UF
= 470PF 150UF = =
Lam2
USBC_VCC
19 USB_PNO <Z> L4 1 S50
19 USB_PP0 <> 21 A3 pJSBCH
.
90@100MHz CRAM3 CRAM4
Triple
USB
= = Connector
Clamping-Diode J4A2
Clamping-Diode 1
o yeor o
3 PORT
| Po
Lam3 GND1
1 4 USBD vcC 5 13
19 USB_PN1
_| <§> \ANANAS | Hggg 5 \ngl@ MIDDLE gmgg 14
—— +
19 UsB_PPL <B> O Z{py  PORT  Gnpg |15
B 8 GND2 GND7 |18
90@100MHz CR4MS5 CR4M6 USBE_VCC 9 J
10| po5® BotTom =
11 PORT
5 P2
Clamping-Diode 1 3_stack_USB
Clamping-Diode =
Lam1
19 UsB_PN2 <Z> ' I USBE-
19 use_PP2 <B> 21 A"~ 3 USBEY
.
90@100MHz CRAMT CRAM2
Clamping-Diode Clamping-Diode
+V5 US
481
5,15,19..23,27,29,32,36..39,4551  +V3.3ALWAYS = =
b.1ur
+V5_ALWAYS  20,21,29 1
RP4B1C RP4B1D
10K 10K USB_OC2# 19
R4B1 U4B1 FB4B3
1K 1 8 9 500HM
5 | GND OCl# P USBPWR_CONNE. 172 USBE VCC
N ouT1L /7 e
EN_UI0 EN1 ouT2 [ 5cpy
! = 4 EN2 oca# pi———— Cant cans USB (1 of 2)
= TPS2052 470PF 150UF Size | Project: Document Number Rev
1 I_ A Intel Celeron M / 852GM CRB |C26116 4.403
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5,15,19..23,27,28,32,36..39,45,51

+V3.3ALWAYS

+V5_ALWAYS  20,21,28
R6B2 R6AT7
R6N2 10K 10K
0.01_1%
= U6B1 USB_OC3# 19
° ha FB5B1 500HM
+V5_USB2 > | GND OC1# P USBPWR_CONNA 1 5 o
6A12 o N oum s USBPWR CONNB 7/
“baur 1K ENDZ  alens oca# Pi—=—{> >usB_oca# 19 _LC552 —LC5Bl
= TPS2052 470PF 150UF
= = J5A1B
L5M2 USBA VCC 3
19 USB_PN3 <Z> 1 4 USBA- 2d pio
— \AANS . USBA+ a2 Ego TOP
19 use PPz <B> 2 LAY L3 l N PORT
90@100MHz FB5B2 500HM =
] 5 vce2 5
CR5M3 CR5M4 7/ 6 VCC2goTTOM
C5B4 C5B5 7 Ei‘l PORT
470PF 150UF GND11
= = = = —  STACKED_RJ45_USB
Clamping—D!ode
L5M1L Clamping-Diode
1 N USBB-
19 USB_PN4 <Z> \AANT - USEET
19 USB_PP4 <> 21y Yy 3 I
90@100MHz 4
CR5M1 CR5M2
Clamping-Diode 5,15,19..23,27,28,32,36..39,4551  +V3.3ALWAYS
Clamping-Diode
R7V10
10K
19 USB_OC5#
Title
USB Connector (2 of 2)
Size | Project: Document Number Rev
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+V3.3

R6A1

+V_

15,18..20,23,27,32,35,37,38,44,45

.3 LAN

Bulk caps should be 4.7uF or higher.

Layout note:

Layout note:

L6AL . ) : )
+V3.3 L LAN Place 100 Ohm resistor Transmit/Receive pairs
CBA5 C6A7 EeAlo EGAM ke/.\g EGAZ close to 82562EM need to be 50 ohms
4.7UH 6A6 C6A4
4.7UF 4.7UF FlUF F.lUF F.lUF |51UF ]
1UFE 4.7UF Optional cap: C6A1
value 6pF - 12pF if
J__ needed for magnetics +V3.3 LAN
- g g o N o = C T Nesur J5A1A
HC\"QNI\G‘\—(\—(F-—q UBA. | No Stuff 1 LAN_TDP o =
T TAN_TDN ToP RXC
SO TN TER | ! = 10 1pN
00AA<ORFEEGO R6AS ‘ C6AL | GND1 |28
18 LAN_JcLk <<} 3 {0k >~ 3888888398 tpp [HO 00 1% ' No s o ! M€ 13 fpey GND2 [F2Z
- 555755353 1% _STUFF_10PF | 12 56
18 LANRST IRSTSYNG TON (= B i RoAt ToC? ones 2
18 LAN"TXD1 15 "LAN_RDP 121 1% 11 24
V3.3 LAN I JTXD1 RDP T4 ROP GND5 =52
- 18 LAN_TXDO 43 Jmxoo RON (16— LAN_RDN | RDN GNDG [23
18 LAN_RXD2 JRXD2 Platform LAN _RON_ oo
_| 35 LAN _RB100 6A2 A__619 1% 17 RN 21
o lime  Comnect s RS s i o, cuee
PM_LANPWROK waits for 10K 8 By AN ACTLEDS = I 190 207 kD w L
PM_PWROK to go high and LAN TCK = 411 Abvio ACTLED |F2—— A -cErepy 20 |INK_LED =
stays high in S3. = ISOL_TCK SPDLED |
T 28 27 LAN LILED# STACKED_RJ45_USB
¢ 2o 1SOL_TI LILED 7
TAN_TOUT ISOLEX e X2 AL HANX2 | Magnetics and LED resistors|
ggéhe TESTEN  qoswnmoadSES X148 = | are integrated into RJ-45 |
18,32 PM_LANPWROK DRNADDDND DD N | ) |
- 22222222222 Y5AL j Chassis GND !
| (should cover part |
82562EM of < of od o g | | I of magnetics) |
AN o g N N | | s i
= 25MHZ
e e B s 1 C6A9 C6A8
|
| | 2PF 2PF
! —_—
: NO_STUFF | = =
|
|
H |
! 82562EM Testpoint Header |
Title
LAN Interface (82562EM)
Size | Project: Document Number Rev
A Intel Celeron M / 852GM CRB |C26116 4.403
Date: Wednesday, January 12, 2005 Sheet 30 of 51
A B C [ D E




18,22..24,26,32,34,37 BUF_PCI_RST#

6 CLK_FWHPCI [> >

FWH_TSOP_Socket,

3,5,6,8,9,11,15..18,20,21,23,26,33..36,38..40,43,45,51  +V3.3S +V3.38_FWH
R8HS
UBHL
az 11 0.01 1%
RBW2 PCTRST# D 10 INIT# VPP =5
RST# xggi a1 c8w2 C8G3 caw1
9 bk veea |32 _|_0.1UF TlOUF TO.lUF
FGPIO4 7 1
FGPIO3 1= | FGPI4 50 100 =
FGPIO2 16 | FGPI3 TBL# Pro 100 %FWHJBL# 19,37
FGPIOT FGPI2 WP# FWH_WP# 19,37
FGPIO0 157, FGPI1
18 | EGpio FWH4 LPC_FRAME# 19,32..34,37
TP FWH ID FWH3 LPC_AD3 19,32..34,37
Ll Mo 21 p3 FWH2 LPC_AD2 19,32..34,37
TP W BT 22 b2 FWH1 LPC_AD1 19,32..34,37
= TP FWH 150 ” :3[1) FWHO LPC_ADO 19,32..34,37
TP_FWH_RSVD2 ic -2
_TFWL: N 33 | RSVD2 TP_FWH_NC1
TP_FWH _RSVD5 24 Eg&gé mg; _J—GFSTP_WW—LN
TP_FWH_RSVDA 4
TP_FWH_RSVD3 ___ag | RSVD4 NC3 TP_FWH_NC4 N
— RSVD3 NC4 [ ——prwHNes— RP9B1B
29 NG5 =g TP_FWH_NC6 10K
50 | GND2 NC6 = o~ TP FWH_NCY
20 | GND1 NC7 [~ TP FWH_NC8
GNDA NC8 — N
FWH sits in the e  FWH

Not on the board Siie Project: Intel Celeron M/ 852GM CRB Document Number 5%3
Date: Wednesday, January 12, 2005 of
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A B C D E
515,19.23,27.29,36.39,4551  +V3 3ALWAYS
33 +V3.3ALWAYS_KBC J8A2
R9AL KSC
Enable 1-2 (Default)
Disable 2-3
0.01_1% C9AL CON1 _|CON2 |CON3 _|Ccom3 33 +V3.3ALWAYS_KBC
Al
BT J2UF B5.AUF —T0.1UF —T0.1UF —TO.1UF Decode KBC Addresses J9
mi Enable 60h & 64h No Shunt (Default)
| I:I | 1 Disable Shunt ZR%-\S
OMHZ =
= cos? C9B1 ;
4 18PF 18PF $V3IALWAYS_KBC 33 J081 Boot Mode Programming Straps = o 2
165 g2 P90-P92 needs to be at VCC for boot mode programming. They are a a a
L Shunt to program already pulled up in the design. MDO, MD1 needs to be at Vss. - - -
° +V3.3ALWAYS_KBC 33 prog = Jumper for J9B1 needs to be populated. System needs to supply DssB1 V| DSsA2 DS8AL )
+V3.3ALWAYS_KBC 33 RP9BIZ RP9BLD +V3ALWAYS to flash connector. GREENN /GREENN /GREENN /
10K > 10K w N N
C8A7 | |0.1UF U9B1 »
UsA2'“] I 59 10 g
J8A2 o o vee PATICINIS/KIN15#/PS2CD [~ %KBC,GP,DATA 36 & 4 4
33 SMC_RST# [> >—1 5] Ve PAB/CIN14/KIN14/PS2CC KBC_GP_CLK 36 ol .
VCCB o 3
SMC PROG RST# 2 | 74AHC1G08 36 | AVREE PA3/CIN1L/KIN11#/PS2AD ;‘1’ %KBCfMOUSEfDATA 36 - g
Jf— 37 avee PA2/CIN10/KIN10#/PS2AC KBC_MOUSE_CLK 36 T 8‘ s
o z
_L_CON3_HDR SMCMD__ 51 5y PAS/CIN13/KIN13#/PS28D |22 %KBQKBJATA 36 . 4 al
= 6 Mpo PA4ICIN12/KIN12#/PS2BC |2l —RE=CAPSIOTR KBC_KB_CLK 36 . ||1— 2
- = o -
SMC_XTAL > ng/ll%?/\]l.g 19 _KBC_SCROLLOCK o982
+V3.3ALWAYS 51519.2327..29,36.394551 B SMC_EXTAL 3 EI’T*/LM_ oasiow# B2z KBC_NUMLOCK N BSS13§_|
|
NO_STUFF_10K | BC SCANINO |H—}
| 1 - 19 Res# PEOIFTCHCINO/KINO# 08— E 2= r— — oem
R4B5 | STBY# P61/FTOA/CINI/KIN1# = <"
L _R4BS 28 _KBC SCANINZ __\| BSS138
3 39 VR_SHUT_DOWN# <<} 33 SMC_INITCLK [> >—Z nmI P62/FTIA/ICIN2/KIN2#/TMIY 20— RE—S= AN ING ] o —
P63/FTIB/CIN3/KIN3# B s
TDOWN_R BC SCANIN4 __\|
19,21,2537,39 PM_PWROK [ >ROAK AL |—0/\/\/&B4 VR SHUTDOWNR 13 | psy/mxpo P64/FTICICIN/KINA# 032— e =2 e —— s l‘—}
T R —=""——14 | p50;TxD0 PES/FTIDICINS/KING# PDI3—pm e rE— Fdoa
- 11519, 232720 36.39.45 51 ! >ony 36,37,45 SMB_SB_CLK P52/SCKO0/SCLO PE6/FTOB/CING/KING#/IRQ6# (058 —} EESEANINT N\ bSs138
V3 sALWAYS programming 36,37,45 SMB_SB_DATA P97/SDAO P67/CIN7/KINT#IRQT# = —\ o
BALWAYS e \ 19,25,37,38,44,45 PM_SLP_S3# P9G/O/EXCL 60 KBC SCANOUT15 =<K |KBC_SCANIN[7:0] 36
¢ pouiRgis 303745 SMB_SBALRT# 239 p92/IRqo# P27/PW15 [ — B =SNG UTLA
777777 PO1/IRQ1# P26/PW14 (Ol — RS TS
””” 37,45 SMC_ONOFF# [>>>—25q P90/IRQ24/ADTRGH P25/PW13 02— BE—SEANOUTIZ -
SMC_LID a8 | P24/PW12 [~ &~ EE"SCANOUTIL Bluetooth Sideband
VIRTUAL_BATTERY 29 | P70/ANO P23/PW1L = BC SCANOUTL0 +V3.3ALWAYS
SPDT SLIDE P71/AN1 P22/PW10 [~ ™ B SCANOUTY 5,15,19..23,27..29,36..39,45,51
L B 19|20,37,38,44,45 PM_SLP_S4# P72/AN2 HES/2149F-Z P21/PWO 08— EESEANGUTS 1082
LID = J9A3 37,45 AC_PRESENT# P73/AN3 P20/PW8 -8l AT BT WAKE
SWITCH 24,36,37 DOCK_INTR# BT WAKE P74/AN4 P17/PW7 22— BC SCANOUT WLO
—‘3—K557P76 P75/ANS P16/PW6 [ KEC SCANOUTS BT DETACH 8
= KBC_DISABLE# —_4c | P76/ANG/DAO P15/PW5 [ BC_SCANOUT4 SMB_SB_CLK S
= 5T ON P77/AN7/DAL P14/PW4 BC SCANOUT —SVB B DATA |
3ALWAYS  5,15,19..23,27..29,36..39,45,51 - | PAL/CINO/KING# PL3iPW3 L — ot i)
+V3. 115,19..23,27..29,36..39,45, 18,30 PM_LANPWROK 489 PAO/CINS/KING# P12iPW2 I p = ERNE 0
19,37 PM_PWRBTN# P40/TMCIO P11/PW1 BC SCANOUTO a1
VBATTON Swea1 37.43 VR ON P41/TMOO p1o/PWO 2 = Ol
R 37,38 FAN_ON P43/TMCIL/HIRQLL _ KBC_SCANOUT[15:0] 36 com1 | com2 8Pin_HDR
2 19,21,25,37,39 PM_PWROK P44/TMO1/HIRQL P30/HDBO/LADO (g) LPC_ADO 19,31,33,34,37 —
_|__35_PBT SLIDE 19,21,37 PM_RSMRST# P45/TMR11/HIRQ12 P31/HDB1/LAD1 <SS >LPC_ADL 19,31,33,34,37 0.1UF | 10UF —
L = 51921,37 PM_THRM# 551 p46/PWX0 P32/HDB2/LAD2 JSS>LPC_AD2 19,31,33,34,37 -
= 51 SMC_SHUTDOWN 561 pa7/PWX1 P33/HDB3/LAD3 <IS>LPC_AD3 19,31,33,34,37
VIRTUAL 18,37 H_RCIN# 689 psWUES# P34/HDB4/LFRAME# < >LPC_FRAME# 19,31,33,34,37 —
BATTER 37 SMC_RSTGATE# 599 pBa/WUE# P35/HDBS/LRESET# BUF_PCI_RST# 18,22..24,26,31,34,37 B
P36/HDB6/LCLK <_|CLKSMCPCI 6
5,37 SMB_THRM_CLK PB3/CS4#/\WUE3# P37/HDB7/SERIRQ (g’ INT_SERIRQ 18,22..24,34,37
J9AL 537 SMB_THRM_DATA 819 p2/csaswuE2# P82/CLKRUN# 2: PM_CLKRUN# 19.21.24.5437
19,36,37 SMC_RUNTIME_SCI PB1/HIRQ4/WUE1#/LSCI P83/LPCPD# _SUS_ 34,37,
33 +V3.3ALWAYS_KBC 19,34.36.37 SMC_EXTSMI# ——219 PBO/HIRQ3/WUEO#/LSMi#
RPYALD 19,36,37 SMC_WAKE_SCH# o2 PBOHAO/PME P85/IRQa# P[5 >SMB_SC_INT# 37
= 36,37 KBC_A20GATE P81/CS2#/GA20 P86/IRQ5#/SCLL =/ 5pAT +v3.3 15,18..20,23,27,30,35,37,38,44,45
10K = P42/TMRIO/SDAL '
37 BAT_SUSPEND PB7/WUET# 15 J9A4
19,36,37 PM_BATLOW# PB6/WUE6# vss 2 Measurement Point
VSS2 p— BUF_PCI_RST#
- BT DETACH g7 71 _PCL|
Programming  .v33ALWAYS  5,15,19..23,27..29,36..39,45 51 < PBA/IRQ3# Vess 2 0083
KSC_RE
Interface +V3.3ALWAYS_KBC 33 A 1004 Reso S |46 - o3
= :I SMC_RSTGATE#
22,2337 PCI_GATED_RST# =
RP8CIA RP8C1B RP8C1C _
1 10K 10K GATE OFF PCIRST# during S3
KSC Testpoint Header Testpoint Header
1
BT DETACH 3 II y SMB_SC_INT# J8B1 J9A2
VR_SHUTDOWN_R KSC RES0O
B+ — ——2H g1 KSC_P76 Title
SMC PROG RST# Hi KBC_AZOGATE NMI GATE# - System Management and Keyboard Controller
SMC_MD 11 2 . i = Size |Project: Document Number Rev
TN M XL R e CON3_HDR n ! Intel Celeron M / 852GM CRB |G26116 2403
— CON14_RECEPT— pin98. Date: Wednesday, January 12, 2005 Sheet 32 of 51
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SMC SUSPEND TIMER

LED_MUX_HI81

32 +V3.3ALWAYS_KBC
+V3.3ALWAYS KBC 32
+V3.3ALWAYS_SMCRST R7AL A
+V3.3ALWAYS_KBC 32 "
0 C8A5 R8A4
M SMC INIT CLK1 3 SMC_INIT_CLK2 SMC_INIT_CLK3
| Towr WA > > SMCINITCLK 32
U7A: U7A4B U7A4C C8B1 U7A4D
) 74HC04 74HC04 74HC04
0 R7A2 Q8B1 4.7uF
> > SMC_RST# D 1 > SMC_RST 4 BSS138 = = =
o RST# _ SMC_INIT_CLK4
4 47K U7A4A c
© 74HCO04 NMI Jumper R8B2
MAXB09 : = Q8A1L JAL| NOTE: Shunt J8A1 for 1ook
L SMC_RST# 32 19 KSC_VPPEN# |:Z>1J BSS138 SMC Programming
B3 o
Circuitry provides an interrupt to the SMC "7 |
every 1s while in suspend (this allows the | 32 +V3‘3AI;WAYS*KBC 82 +V3IALWAYS KBC |
SMC to complete housekeeping functions while ‘ i
suspended) 1Hz Clock JBAL |
- INVD1 TP_INVD1 INVD2 TP_INVD2
Disable Shunt (Default) \ R7BI AL 11 10— RIAS A0 13 12 — [
Enable No Shunt ‘ U7A4E U7A4F !
L = 74HC04 = 74HC04 |
| = |
‘ Spare gates |
|
PORT 80-83 DISPLAY 15..18,20,23..25,27,34,35,38..41,43,45,46 FV5S
15..18,20,23..25,27,34,35,38..41,43,45 46 +V5S |
3,5,6,8,9,11,15..18,20,21,23,26,31,34..36,38..40,43,45,51  +V3.3S I
CRIG1 cov1l COW2 =—C9H1
CRIG2 b.1ur E.lUF 10UF
LED SEGA 1 s LED_SEGDP PORT 80, 82
[ED_SEGB A AN_DP LED_SEGA LED_SEGDP =
st s TErsrar— A AN_DP fo——=—""— RP8HSD 4 USHL
—TB—LED: TCh c ; _Wm_LED: T B RPBHEC 2 o LPC_FRAME# 19,31,32,34,37
[ED_SEGE o CT_DP [ED_SEGD c 7 7SEG_LED _CT2 RPSHEB » 17 | Vecl 1032 = 2 PORT82_EN#
TED_SEGF 2 E [ED_SEGE E CT_DP [ RPBHAD 4 29 zggg :8% 42
= otob 3| CED_SEGF RPSHA
G cT_com 2 TFrsrec——2F o -38_122 41 veea 1029 38— Jngngz
— 3 R
o G CT_COM RP8H4A 1 {ED_SEGG :853 e PLD_PD
© RPSHBA | 4 ED_SEGDP
T OEGLEDDISPLAY A TDO’:ggg 31 LED_MUX_HI81 10K
High Nibble (Left) uj‘ 7-SEG-LED-DISPLAY 1024 % =
O] . . 6 CLK_PCI_PORT80 >GCLKL 1023 FB—=—5—Ton0
@ Low Nibble (Right) 7,8,10,15,18 PCI_RST# Egjc GCLR# 1022 SED_MUX LOR0
~ PORT 81, 83 TCKN021 28—
CROH2 CROHI 25 T
OE#_PORT80 a8 1020
LED SEGA g LED SEQDP LED_SEGA g LED SEGDP OE1 1019 23— 82-83 [Shunt
[ED_SEGB A AN_DP [ED_SEGB A AN_DP 35,6/8.9,11,15]18,20,21,23,26,31,34..36,38..40,43,45 51 OE2/GCLK2I018 "LED_SEGA No Shunt
_Wm_LED_ E alB _Wrm‘LED_ E alB +V3.3S 1017 = TED SEGB 80-81 |(Default)
[ED_SEGD c 2 [ED_SEGD c 2 le(‘)Nl 1016 ™6~ TED _SEGC
TED_SEGE D CT_DP TED_SEGE D CT_DP 1015 TED_SEGD
TErsre— ¢k E R8J13 1014 H8—rp==rrr—
TLLED_ E F 9 _WLLED_ E F 9 1K 1013 j_ﬁ;—LED_ EGF
— 3¢ CT_COM — 3G CT_COM — 1012 F4—Fr—<Sree—
= 13 _
@ ® SUS_CLK_Q :81% 1p LED SEGDP
O 11
7 SEG.LED.DISPLAY al 7 SEG.LED.DISPLAY :82
2 - . 10
) ] 5 Low Nibble (Right) Q84 107 F8—x
High Nibble (Left) O} BSS138 TMS/I06 FH—x
I 7SEG_LED_CT4
@ SUS_CLK . 105 LPC_AD3 19,31,32,34,37
~ 19,37 T A 104 LPC_AD2 19,31,32,34,37
= 20| GND2 103 LPC_AD1 19,31,32,34,37
- GND3 102 LPC_ADO 19,31,32,34,37
11,15..18,20,p1,23,26,31,34..36,38.140,43,45 51 +V3. —
5,6,8,9,11,15..18,20,p1,23,26,31,34..36,38.140,43,45,5 3.3S 36 | anpe D10 1L
= EPM7064STC
c9w cows
Q8H3 01UF ] 0 0.1UF
2N3904 2N3904 2N3904

RP9H1A 0, LED_MUX_HI81_D Tile -
CED_MUX_HI80 RP9H B; ? CED_MUX_HIB0_D SMC Suspend Timer and Port 80 LEDs
TED_MUX _LO8L P TED_MUX _LOBL D - -
[EMUR-TO80 2o g: o mMux o0 D Size |Project: Document Number Rev
— — A Intel Celeron M / 852GM CRB | C26116 4.403
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BUF_PCI_RST# 18,22..24,26,31,32,37
5 cal +V5S  8,15..18,20,23..25,27,35,38..41,43,45,46
SIO_RST# SIO J9G2 +V3.35_SI0
Enable 1-2 (Default) 1 3
— CON3_HDR Disable 2-3 +V3.3S_SI0 | RP8GIA 1 8 10K CR7G1
BAR43
USF1 +V5S_DIODE
15 14
19,31..33,37 LPC_ADO LADO VDD1
19,31..33,37 LPC_AD1 16 { | 'Ap1 —w vDD2 |32 DIOIQI| BRI
19,31..33,37 LPC_AD2 171 | AD2 =c vDD3 (83 S Sl
19,31..33,37 LPC_AD3 18 1 | AD3 Qo vDD4 |88 d 4 d Jd d d o o o o o I [ 4 o
6  CLK_SIOPCI 81 | cLk = o vsss 3 AEEEEREEE
19 SIO_DRQ#0 —1q LDRQ# o Xo vsse 28— R B e e ¢ s e Kk
19,31..3337 LPC_FRAME# —12d LFRAME# ® == VSSs7 NS S s s ooy IS S ey
L—99 LRESET# Lo vsss 89— AYHY Y Y §Y HY g §Y Y
= | < < —
18,22..24,32,37 INT_SERIRQ SERIRQ o 9 i I q Ndudad Ndua
19,32,36,37 SMC_EXTSMI# SMI# SLIN#/ASTRB# PPT_SLIN#/ASTRB# 35
19,32,37,51 PM_SUS_STAT| LPCPD# INiT# D42 . PRI INITY 35
19,21..24,32,37 PM_CLKRUN# CLKRUN# ERR# 02 AFDFDSTRER REE3. 33 <{_]PPT_ERR# 35
AFD#DSTRB# P52 s o & PPT AFD#DSTRB# 35 —
6 CLK_slo14 [ > >—201 cikiN STB#WRITE# PPT_STB#/WRITE# 35 -
Clock T
35 IR_RXD IRRXL PNF 32 IESFS J@M
35 IR_SEL IRRX2_IRSLO = < stcrT 8 PPT_SLCT 35 S0PF
35 IR_MDO IRSL1 = PE PPT_PE 35
35 IR_MD1 IRSL2A/DR1B/XIORDB S BUSY/WAIT# 40 29%/‘“' g;?\/\}og PPT_BUSYWAIT# 355200F
%—B6 1 |RSL3/PWUREQ T o Acks P2 57 HAKR PPT_ACK# 35 ==
35 IR_TXD< L F——20 |r7x oo PD7 [42—5¢ -
PD6 e | RP7F6
PD5 (44— FDS | :3;:;%—% 6 PPT_PD7 35
35 FLP_DSKCHG# DSKCHG# PD4 (43 553 | RP7FGA L PPT_PD6 35
35 FLP_HDSEL# HDSEL# PD3 |46 555 | RB7F3D 3%; 8 PPT_PD5 35
35 FLP_RDATA# RDATA# PD2 |48 5% 4 5 PPT_PD4 35
35 FLP_WP# WP# PD1 =
35 FLP_TRKO# 250 TRKO# -n PDO [-22 Lo RETE g; ARA g PPT_PD3 35
35 FLP WGATE# ——28 wGATE# o RETESA 3%; PPT_PD2 35
35 FLP_WDATA# 274 wpATA# o) Ut & PPT_PD1 35
35 FLP_STEP# ——284 sTEPS DCD1# SER_DCDA# 35 3 PPT_PDO 35
35 FLP_DIR# ——=299 pir# DSR1# SER_DSRA# 35
o Fip tivRos g RO e SR IR 35, _lcTFs [c7Ra [cere [csut
- 59 - = = —
3355 A INDEX# = SOUT”é‘%gig D60 SsEERR_ScOT%;i 355 FBOPF FSOPF F3OPF B30PF [c8u2 [c8u3 [c7F1 [c7F2 [csu4 c7F3
35 FLP_DRATEO DRATEOQ cE DTR1# 81— SER DTRA# 35
- = F PFF PFF PFF PFF PFF PF
<129 pRri# 38 Ri1# 82— SER_RIA# 35 SOPF [330PF B30PF 330PF 330PF 330
»—13d MTR1# E— XCNFI/XWR# _RP8GIC g 3 10K
RSF1L 10K
BV GPIO 0 . Straps XCNFa |20 i mE s
EV_GPIO_1 5| GP100 95
GPIO1 Gpiozo |-
»—L Gpioz2 GPIO21
5100 | 5pi53 Cpio2s |93 3,5,6,8,9,11,15.18,20,21,23,26,31,33,35,36,38..40,43,45,51  +V3.3S
*—291 Gpio4 GPI023 22
»—B1 Gpos GPIOs GPIO24
»—972{ Gpios &
3 apio7 GPIO26 [mo DET_L2V# R2Y3 R2Y1 R2Y2 R1Y3 R1Y2 R1Y1
81| cpioto GPIO27 330 330 330 330 330 330
<801 Gpio11 GPI030 85— [">">IDE_SPWR_EN# 27,37
X_ZQ_ZB gg:gig gg:gg; _Mﬁz ID5_LED ID4_LED ID3_LED ID2_LED ID1_LED IDO_LED
11 GPIO14 GPIO33 tBLVDS BKLTSELO 16
76 - S233 DS2J4 S235 DS1J1 S132 DS1J3
75 gi:gig GPI034 LVDS_BKLTSELL 16 REEN REEN REEN REEN REEN REEN
14 GpI017 NC 85— . < . < . <
N N N N N N
3,5,6,8,9,11,15..18,20,21,23,26,31,33,35,36,38..40,43, 45,51  PC87393
+V3.35
+V3.35_SIO +V3.35_SIO +V3.3S_SIO 4 - . 4 .
+V3. | i i
a 3.3S_SIO EV GPIO Strapping options ! SIO_VR_VID4 40
o B o B SIO_VR_VID3 40
[ [ O o it SIO_VR_VID2 40
0.01_1% 8F2 R8G3 ! ! - n _VR_
= : NO_STUFF_4.7K | : NO_STUFF_4.7K | : I SIO_VR_VID1 40
! ! NO_STUFF_10K | SIO_VR_VIDO 40
-LUF 0.1UF 2UF L | L | : %~ - | SIO_VR _VID5 40
,,,,,,,,, - L ‘
I
= EV_GPIO_ 0 EV_GPIO_1 DET_1.2V# [ -
o R o R 8U2
! I ! I 10K_1%
I'S NOSTUFF_470 | I'S NOSTUFF_470 | T
| |
! ! ! ! 852GM core Super I/O Controller
‘ 2 ‘ . e voltage detection Size |Project: Document Number Rev
= Default: Pulled to GND A Intel Celeron M / 852GM CRB |C26116 4.403
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A B C D E
600HM@100MHZ PARALLEL PORT
8,15..18,20,23..25,27,34,38.41,43,4546  +V/55 3 7 & FB2A2C  PPT L PNF#
34 PPT_PNF# 1 24 & FB2AJA  PPT L SLCT
34 PPT_SLCT 7/ J2A1A
f'\
9 600HM@100MHZ 25 'OO
2 7 7 FB2A2B PPT L PE 12
FLOPPY CONNECTOR & X 334 PPT_PE /= FroAsD PPT | BUSYIWAITE 52 1°
& K, & 4 PPT_BUSY/WAIT# A PPT T ACKH 2 ‘e}
I oF I & 34 PPT_ACK# 5> L4 7 FB2A1B___PPT L PDY 2 [0
4 9 4 4 9 34 PPT_PD7 7/ = | o}
10
<] FLP_DENSEL# 34 2 [©
O
f)?; FLP_DRATEO 34 7? o
{ FLP_INDEX# 34 o}
<] FLP_MTRO# 34 PPT_L_PD6 22 5
O
<] e oRO¥ 34 L. gggﬂnc@loo HZ PPT L PD5 1o
34 PPT_PD6 - o}
FLP_DIR# 34 34  PPT_PD5 4 z s :Siﬁéﬁ I PPT L PD4 510
FLP_STEP# 34 84 PPT_PD4 > 14 7 FB3A6B PPT L PD3 s 1.©
FLP_WDATA# 34 34 PPT_PD3 7/ 540
FLP_WGATE# 34 o}
FLP_TRKO# 34 12 ’o}
FLP_WP# 34 600HM@100MHZ a1 °
FLP_RDATA# 34 2 6 FB3A6C PPT L SLIN# =
<] FLP_HDSEL# 34 34 PPT_SLIN#/ASTRB# @ A6D PPT L PD2 o
{ > > FLP_DSKCHG# 34 34 PPT_PD2 A A PP INGF 210
== 34 PPT_INIT# 1 g — 14 0o
—  17x2_HDR 24 PPT PDL > 14 7 FB3A5B PPT L PDIL 1o
| 7/ o
CONN,MISC,49P,D-SUB,3-IN-1
600HM@100MHZ
PPT
34 PPT_ERR# Z @ g ﬁgg s E;§#
34 PPT_PDO a ——
34 PPT_AFD#/DSTRB# 8 i Lt ﬁzg PR L grgzﬁ\%ﬁ?gg —
34 PPT_STB#WRITE# 5 4 4= = =
3,5,6,8,9,11,15..18,20,21,23,26,31,33,34,36,38..40,43,45 51 +V3.38 INFRARED PORT
77777777 +V3.3S_IR
| R7M1 : e - |
| NOASIUFF 2.2 U7AL
+V3.3  1518.20,23,27,30,32,37,38,44,45 0% = ! !
A A 10 [ coa |
T 34 IR_TXD [> > —91 Txp !
34 IRRXD L} ; ? RXD |
J_CBAl [Eslvu — ﬁ(h:m |
| 5 |
34 IR_MD1 MOD1 |
220 _E.lUI;BAl 9 34 |R7MDO§§ } g MODO |
= 34 IR_SEL 2| FIR_SEL |
SERBUF_C1+ 3] SERBUF_V+ Tt o oToToTom T T ! ] | AGND !
19,21,37 PM_RI# << }— CcoA3 _,_—25— ci+ s v+ _27—_|C_8A4 [ : ‘ VDD MNT
|
9 0.1UF ‘ c7M1 C7M2 ! | NO_STUFF_HSDL-3600#017 |
— SERBUF_C1- 4 b.1ur ‘ | . [ E—
&= Q82 e = | NO_STURF_0.1UF NO_STUFF_10UF | =
BSS138 | |
— SERBUF_C2+ . SERBUF_V- o Y- _—______ S =
C7A3 c2 V- E7A1 Caps must be placed
D 0.1UF = as close as possible to
SERBUF_C2- o co- _E.lUF pins 1,2
SER_RIA °
20 RooUTB .+ SERBUE CTSA SERIAL PORT
34 SER_CTSA# RiOUT RLIN SERBUF_RIA 600HM@100MHZ J2A18
34 SER_RIA# 18 | R2OUT- R2IN |2 oR RPRT
31 SR EMA 17 5 SERBUF_SINAZ 1 7 g FBIAIA SERPRT DCDA 26 ((3™~
— 16| R3OUT R3IN SERBUF_DSRA [ 4 e A2D SERPRT DSRA 31
34 SER_DSRA# RAOUT- RAIN = L ’e}
34 SER_DCDA# 15 | R50UT Rr5IN | -8—SERBUF_DCDA I 3 4 6 FBIAXC SERPRT SINA# 27 | 50
| 4 U4 5 FBIAID SERPRT RTSA a2 [ ° o [
/
34 SER_DTRA¥# T1IN T10UT |FSERBUE DTRA 28 Lo (52
10 SERBUF_SOUTAZ 23 53
34 SER_SOUTA T2IN T20UT o
S RToAs iy 75007 [[L1SERBUF RTSA 29 [ [54
= 600HM@100MHZ 34 [ O [ss5
3,5,6,8,9,11,15..18,20,21,23,26,31,33,34,36,38..40,43,45 51 g FBIAIC SERPRT_SOUTA# 0o
+V3.3S FORCEON 1 8 A2A SERPRT_CTSA -
R8AL. 1K SER ON 21| FORCEOFF# 2 7 A1B_SERPRT DTRA =
INVALID# GND > o 7 A2B_SERPRT_RIA CONN,MISC,49P D-SUB,3-IN-1
/
19 SEREN [> > VAXGZE3
= R20UTB is enabled even in suspend. T
R8M1 SER_RIA¥# is routed to allow the system to itie H
- y Floppy, Parallel, Serial, and IR Ports

1K

‘Note: FORCEOFF# overrides FORCEON.

wake up in Suspend To RAM.
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KBC_SCANOUT[15:0] 32
/ 7] «KeC_ [15:0]
e | CBTD has integrated ¢
I ! diode for 5V to 3.3V
! J9D1 : voltage translation C8A6
SCANOUTO ! | KBC SCANOUT1 0.1UF
SCANOUTZ é i |__KBC _SCANOUT3
SCANOUT4 _, . i |__KBC SCANOUTS UBA3 =
S BC S T
SCANOUTE 7 8 I__KBC SCANOUTZ 32 KBC_GP_DATA 1A1 vee (24
SCANOUT8 __KBC_SCANOUTY
= 9 10 — = - 32 KBC_GP_CLK 1A2
SCANOUT10 BC_SCANOUTIL 2 GP_DATA
= 11 12 — = - 32 KBC_MOUSE_DATA 1A3 181
SCANOUT12 | BC SCANOUT13 5 GP CLK
SCANOUTLA | 13 14 KB SCANGUTIS 32 KBC_MOUSE_CLK 1A4 182 (2 VOUSE DATA
‘ 15 16 ; 32 KBC_KB_DATA 1A5 igi 9 MOUSE_CLK
S BC S KED_DATA
SCANINO_| 17 18 —KBC SCANINL 32 KBC_KB_CLK 2A1 185 12 =
SCANINZ_ | 9 20 BC_SCANING 18 H_A20GATE 2A2
SCANINA _| 1 ™_KBC_SCANINS - 18 | 2A 15 KBD_CLK
SCANING 1 21 22 ™ KBC_SCANIN7 2A3 LA ET
‘ 23 24 %—211 on4 282 <X] KBC_A20GATE 32,37
| NO_STUFF_24Pn_zIF-HDR s 2A5 283
T ggg 23 +V3.3S
Scan Matrix Key Board OE# PS2 10E# 3,5,6,8,9,11,15..18,20,21,23,26,31,33..35,38..40,43,45,51
\ \ _ 20E# GND 2 RPRGZCE
{ >> KBC_SCANIN[T:0] 32 SN74CBTD3384 BIK
+V5_PS2 +V5_PS2 :
= 5,15,19..23,27..29,32,37..39,45,51  +V3.3ALWAYS
RP1B F1AL EgggéAD ‘1‘ ; g SMC_EXTSMI# 19,32,34,37
47K 114 RPSHER : R SMC_RUNTIME_SCI# 19,32,37
: : 5 SMC_WAKE_SCI# 19,32,37
FB1A9 +V5_PS2 RP8HED | 4 5 10 o BT 1033
600hm@100MHz RP8H7A 1 8 10 G o s san3l
GP_CLK 1 7 9 A RPOGIBL 7 10 SMB_SB_CLK 32,37,45
“ RPOGICE 3 g 10 SMB_SB_ALRT# 32,37,45
;‘\ RP1B2A S8 =
= 4.7K
CP1A1B N R9A 10K DOCK_INTR# 24,32,37
47PF 2h FB1A4
600hm@100MHz
§ FBLAS L_GPDATA 1 7 2 ! GP_DATA
310hm@100MHz Z/
= P
+V5_PS2
+V5_PS2 C1A2
L_PS2_PWR
47pF
RP1B2B
RP1B2D 4.7K +V5_PS2 +V5  20..23,27,37,44,45
4.7K J1AL =
FB1A8 L GPCLK FB1A3 RIBL Q0L 1%
600hm@100MHz > 600hm@100MHz
KBD_CLK N L_KBD_CLK ~ L KBD DATA{ , o KBD_DATA
/ / v
CP1AIC 13 C1A1
1 1 47pF
47PF 5
= +V5_PS2
— 1 =
+V5_PS2 ciB1 ci1B2
+V5_PS2 o 22UF 0.1UF
o DUAL_PS2 s
U‘ <
i — [a)
%},J = |.u‘ If a PS/2 "breakout" connector is used,the keyboard PS/2 =
RP1B2C 3 Q RP1BIA connector can be used for both a PS/2 keyboard and a
4.7K 5‘ — o 4.7K second PS/2 mouse. Otherwise, the keyboard PS/2
EB1A7 - - f\ FB1AS connector will only support a PS/2 keyboard.
600hm@100MHz 600hm@100MHz
MOUSE_CLK 1 7 1 7 MOUSE_DATA
: /7 /7 :
CP1A1A
CP1A1
47PF 47PF Title
£ £ Keyboard and Mouse Connectors
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E

15

,17,23,27,45

+V12s

LPC POWERED ON SUSPEND RAIL FOR ADD-IN H8 CARD

18,21 SM_INTRUDER#

20..23,27,36,44,45

3,18 H_PWRGD

19,21,35 PM_RI#

H_INIT# 3,18
HINTR 3,18 V5
BUF_PCI_RST# 18,22..24,26,31,32,34

69D

3,7,18 H_DPSLP#

18,21 SMB_ALERT#

< JH_STPCLK# 3.18 R3H3 K

19,33 SUS_CLK [> >

15,19..23,27..29,32,36,38,39,45,51

18,32 H_RCIN#
32,36 KBC_A20GATE

19,32,34,36 SMC_EXTSMi# <<}

19 LPC_DRQ#1
19,31..34 LPC_FRAME#

19,31..34 LPC_AD2
19,31..34 LPC_ADO

6 CLK_LPC14

22,23,32 PCI_GATED_RST#

LPC_RST#

7

Layout Note:
Line up LPC slot

with PCI Slot 3

+V3.3_LPCSLOT
+V3.3_LPCSLOT LPC Debug Slot
15,17,2327,45  +V12S
J8F1
12v1 12v2
B2 | suscLk NEG_12v [FA2—x
B3 | GND1 GND2 [-A3
x—gﬁ— LREQ BP_CLK —ﬁﬁ%
VCC3_1 VCC3_2
»—B6 1| oNTLo LCNTLL [FAG—x
BZ | GND3 GND5 [FAL
%881 pc LD6 [FAB—
»—B9 | ps D4 A
B0 Gnpa GND7 (Al V5 LPCSLOT
+V3.3ALWAYS o tgi 'I:gg AL T
B13 Al3
B12 GNe vCes_2
3V_STBY SCLK —ﬂé%
B8 1pS GND10 (418
KBRESTE# SERIRQ INT_SERIRQ 18,22..24,32,34
B170 A20GATE# CLKRUN# PALL PM_CLKRUN# 19,21..24,32,34
B18 Al8
B8 Gnos GND12
LSMI# LINK_ON [FAL2x¢
+V5_LPCSLOT KEY
B20 vees 1 vees 3 420
B5sd LDRQL# LDRQO# 42> { > >LPC_DRQ#0 19
8224 LFRAME# GND14 (422
GND9 LAD3 LPC_AD3 19,31..34
B24 1 | 'App LADL [FA24 LPC_AD1 19,31.34
B25 A25
825 LADo GND15 (428
B261 GND1L PCICLK [-A2 CLK_LPCPCI 6
PCIRST# LPCPD# PM_SUS_STAT# 19,32,34,51
B28 A28 _SUS_
B28 GND13 GND16 (428
> 22 osc PME# D422 <] PCI_PME# 15,18,22,23
vCe3_ 3 vces_ 4
| 60Pin_CardCon 1

() 09 & BUF_PCI_RST# 18,22..24,26,31,32,34

318  H_NMI
318 H_SMI#
—  2X8_HDR—
2021 +V3.3ALWAYS_ICH
19.22,24  +V3.3S_ICH
R7J3
R7J4 10K
4.7K
731
19 ICH_GPIO7 [> > 150}
31o[0}
18,21.23 INT_PIRQH# [ > > 5 5[o-6
19 ICH_MFG_MODE } L {5[of-&
15,18,22,23 PCI_PME# ééi’ 2 {oloH1a
= 2X5-Header

ICH4-M :restpoint Header

6,19,39,40
6,19,38,45
19,51

19

7,39

PM_STPCPU#
PM_SLP_S1#
PM_C3_STAT#
PM_CPUPERF#
VR_PWRGD

27,34 IDE_SPWR_EN# <<}

8Pin HDR
SIO Sidebands

TEST HEADER

;oo’ g;
'3006
7 8 i

<JH_CPUSLP# 3,18

IDE_PATADET 19,26
IDE_SATADET 19,26

PM_STPPCI# 6,19

INT_IRQ14 18,21,26
INT_IRQ15 18,21,26
AGP_SUSPEND# 19

PM_CLKRUN# 19,21..24,32,34
PM_SLP_S4# 19,20,32,38,44,45

FWH_WP# 19,31
FWH_TBL# 19,31

519,21,32 PM_THRM# g:i SMC_RUNTIME_SCI# 19,32,36 19,32,34,36  SMC_EXTSMI# 1502 DELAYED_VR_PWRGD 19,39
19,32 PM_PWRBTN# } SMC_WAKE_SCI# 19,32,36 19,38 PM_SLP_S5# lo[o] PM_SUS_CLK 15,19
32,45 SMC_ONOFF# [ > FAN_ON 32,38 19,39,40 PM_DPRSLPVR 5 1o[o-£ PM_GMUXSEL 19
32,43 VR_ON 1 SMB_THRM_CLK 5,32 Z{o[oF-&
19,21,25,32,39 PM_PWROK > > SMB_THRM_DATA 5,32 —L? 8Pin HDR —|—?
19,21,32 PM_RSMRST# < { —->231 SMB_SB_CLK 32,36,45
32,45 AC_PRESENT# > > SMB_SB_DATA 32,36,45
SMB_SB_ALRT# 32,3645 e e e e e q
19,25,32,38,44,45 PM_SLP_S3# > > >PM_BATLOW# 19,32,36 : |
|
| NO STUFF
45,51 GATED_SMC_SHUTDOWN é % L |
32 BAT_SUSPEND ] : GROUND |
32 SMC_RSTGATE# <ISMB_SC_INT# 32 |
24,3236 DOCK_INTR# |:§§ } HEADERS I
|
| 15x2_HDR I |
= | 1934 J7EL J7F2 J1H6 J2A2 [
|
SMC Sidebands for LPC Power Management : E |
— — — — == = — — — =
‘ = = = = = = = = = =
| 3933 J7AL JOEL J1E2 :
| |
— — — — pe— — — — |
| = = = = = = = =
20..23,27,36,44,45 +V5 +V5_LPCSLOT +V33  15,18.20,23,27,30,32,35,38,44,45 +V3.3_LPCSLOT | I
|
L e
RIG1 0.01 1% RIG5 0.01 1% T
C9G2 C9G1 C9G4 C8F1 C8F3 | C9G3 Title
LPC Slot & Debug Headers
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Fan Power Control
8,15..18,20,23..25,27,34,35,39..41,43 45,46
*VES Test CAPs
4 +V5_FAN )
PR . I - s
J_ él 2 TP_220pfl 11 TP_220pf2
1 C1E3 C1E2 | [C8a7
R1E1 C1E4 220PF
™M - U1EL 0.1UF 22UF “
1000PF SI3457DV J1EL CR1E1 TP_330pfl I I TP_330pf2
A 1N148 C9J3
L—d1
ol RiE2 330PF
=zl 200K FAN_ON_D = —
o - ; TP_0.1ufl I TP_0.1uf2
2l CONN2_HDR Test CAPs backside | Feame
T 0.1UF
7 TP_BS_100pfl || TP_BS_100pf2 TP 0.082uf1 || TP_0.082uf2
! . ] | [C8aa
N—} QIE1 = CaY2 100pF 0.082uF
BSS138
82,37 FANON — TP_BS_0.01ufl T TP_BS_0.01uf2 TP 047Ul || TP_0.47uf2
| [Cova ]
o 0.01UF C8J5 0.47uF
= TP_BS_0.1ufl ||___TP_BS 0.1uf2 TP_0.01ufl I TP_0.01uf2
| [Covs | [CoaT
0.1UF 0.01UF
TP_BS_220pfl I TP_BS_220pf2
| [Cave
220PF
TP_BS_1000pF1 || TP_BS_1000pF2 TP_0.1ufl I TP_0.1uf2
|[cev3 I
1000PF coJ2
0.1UF
System State LEDs 3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,39,40,43,45,51
3.3S +V3.3S
3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,39,40,43,45,51 T
5,15,19..23,27..29,32,36,37,39,45,51
b R1H1
+V31._3ALWAYS :3_ Q1G2 68
& SI2307DS
PM_SLP_S1# [ > >—|—‘
5,15,19..23,27..29,32,36,37,39,45,51 10,57 45 —
+V3.3ALWAYS N 15,18..20,23,27,30,32,35,37,44,45 o <
:3_ % +V3.3 © 8
o 192032374445 PM_SLP_sa# & Si2307Ds o o )
i o 5 o)
D_x s?zzsggos v Q2G5 b ®
19,37 PM_SLP_S5# > >—‘—‘ o o
' o — 19,25,32,37,44,45 PM_SLP_S3# [Z>—1—‘ & si2307Ds
125,32,37,44, _SLP_: DS1H1
o o — LED for SO /{SZ
a o R1H2 GREEN
-
%) Z 68 ]
£ @ PM_SUSLEDPWR o]
@ R2H4 < @
68 a ol
R2H3 = 3
68 R2H2 b o
<| 68
< £ q F—2 oie1
a 2 LED forS1 N/ DS1H3 PM SLP S1# BSS138
; ? PM_SUSLED % GREEN 6,19,37,45
L N -
(%]
LED for S4 /SZ DS2H2 o . 1
9 v | oReEEN LED for S3 N7 DS1H2 = '
LED for S5 N7 Ds2H1 o | ereen
v, —
GREEN | ]
H Title . . .
4 T S Fan Circuit, Test Capacitors and System State LEDs
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= = = A Intel Celeron M / 852GM CRB |C26116 4.403
i Date: Wednesday, January 12, 2005 Sheet 38 of 51

D




A |

D

5,15,19..23,27..29,32,36..38,45,51  +V3.3ALWAYS

|| C7A1 0.1UF
' |7

Step 1 - Power OK

U7A3
45 PWR_PWROK [ > >——1
20 V15_PWRGD [ > >——2

74AHC1G08

™

5,15,19..23,27..29,32,36..38,45,51  +V3.3ALWAYS

C7B1, 0.1UF
'|| U7BL_"]
44 DDR_VR_PWRGD[ y >———1-
21 VBA_PWRGD [ > >——2

74AHC1GO08,

MAIN_PWR

MAIN2_P

OK
WRGK

PM_PWROK 19,21,25,32,37

Step 2 - VR ON

3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38,40,43,45,51
+

43 CORE_VR_ON [ > >—1-
32 VR_SHUT_DOWN#[ > >—-2-

3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38,40,43,45,51

2.2k

V3.38 C4B5  0.1UF I
41 .

+V3

C4B§  0.1UF |
.4T|_||.

u4Bs"]

.35

U4B4"] INTERPOSER_PRES#

N

J4AHC1GO08 ON_BOARD_VR_ON 40,41

74AHC1G08

OFF BOARD VR ON

5,15,19..23,27..29,32,36..38,45,51

+V3.3ALWAYS

Step 3 - Power Good

20x2_Header

20x2_Header

3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38,40,43,45,51

5,6,8,9,11,15..18,20,21,23,26,31,33..36,38,40,43,45,51  +3.3S
3,5,6,8,9,11,15..18,20,21,23,$6,31,33..36,38,40,43, 45,51 '~ +V33S VR PWRGD CKAOBH 640
VR PWRGD CIRCUIT — — '
! R2G13
R6C10 R6C4 6C6 ho R6C9 IMVP_PWRGD_D 2G1
C4B2 10K 1.58K 0.1UF VDD+ 10K 2N3904
0.1UF ha RO
= U4B3A ha OPAMP_ N o UBC1A _
40 ON_BOARD_VR_PWRGD [ > >——1- U4B3B N
- - 74HC00 PWRGD1 ,
INTERPOSER PRES# 5 74HC00 & S>ve PwRED 737 TLV2463 OPAMP_EN {> >DELAYED_VR_PWRGD 19,37
P i OPAMPP 3 ,
coca Note: J1H1 enables
A i 1uF R6C6 GND ‘ Manual VID strapping
5,15,19..23,27..29,32,36..38,45,51 +V3.3ALWAYS Q6C1 20% 2K_1% o
BSS8 With pin 13 high, B input goes to C
4U4B3C — —— = output. With pin 13 low, A input goes
14 - -
10 U4B3D to C output.
74HC00 INTERPOSER_PRE = = E— _
9 74HC00
12 3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38,40,43 45,51 +V3.3S
= R4N3 C
100K
8,15..18,20,23..25,27,34,35,38,40,41,43,45,46  +V5S Input |Output| S2| S1| SO
= = A c 1]1]0
R1 R1G? R1G8 R1GY R1GRORIGZ1R1 B ¢ 1 1 1
a 82K>  8.2K> 8.2K> 8.2K> 8.2K> 8.2K> 8.2K
Q
E U1G1
g IMVP-4Strap_VIDO 2{ 0 oo L4s VR VIDO 40
g 54 A1 c1 44 VR_VID1 40
> 8 41 -
| 46 IMVP-4Strap_VID1 7 A2 c2 VR_VID2 40
2 46 IMVP-4Strap_VID2 B A3 c3 (38— VR_VID3 40
s 46 IMVP-4Strap_VID3 1o A4 ca 28— VR_VID4 40
@ 46 IMVP-4Strap_VID4 A5 cs VR_VIDS 40
n . 46 IMVP-4Strap_VID5 *—181 A c6 3
6 Steelcliff Headers BEEE 2 ar c7 28— o
o %( ol N1 g A A8 c8 ha
wn
<
OFF BOARD VR ON —] PM_STPCPU# 6,19,37,40 40 VR_VIDO VR_VID3 40 2X8_HDR 4 HVIDL BL D1 48 <
meem e m s 3 PM_DPRSLPVR 19,37,40 40 VR_VID1 VR_VID4 40 ESREREEN 4 H_VID2 B2 D2 40— =
; PM_PSI# 3,40 40 VR_VID2 VR_VID5 40 4 H_VID3 B3 D3 F3L—x< <
3 8,20,21,23,26,31,33..36,38,40,43 45,51 +V3.3S 4 H_VID4 B4 pa 35— 3
e i 4 H_VIDS B5 D5 32— 9
_, +v33s | U I PREST 1 {+Vv3.3s 3,58,97T1,15..18,20,21,23,26,31,33..36,38,40,43,45 51 %191 gg D6 (30— 2
o e TERPOSER | 13 %22 g7 D7 F2L—x +v5s O
g +vss | 1; 11; {+Vv5S  8,15)18,20,23..25,27,34,35,38,40,41,43,45,46 *—24- g D8 25— &
< © 19 8,15..18,20,23..25,27,34,35,38,40,41,43,45,46  +V5S 19 8,15..18,20,23..25,27,34,35,38,40,41,4345,46  +V5S 11so vee g
S A '
) 21 21 R1G5 4 o
< < % = T—/\/\/ s2 si—28 s1 GNDO 4~ d
] o s2 GND1 cic1 &
g g 2 25 10K 34 GNps  GND2 (3 o
o S 2z 2L —321 GNps GND3 |22 :
© S - 29 P 29 42 | D7 GND4 22 0.01UF 3
= o = 31 = 31 MUX_SWITCH =
b=
< @ 33 33 74CBT16209A
I & 35 +VDC  16,21,41,43,45 a5
& 3 a7 37
& N a9 39 =
& g
@ '
— [}
: &
4 &
bl g
o '
@ ]
< @
"
5

>

B

| C

Titl . .
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A Intel Celeron M / 852GM CRB C26116 4.403
(rows AB) VR Interposer Headers (rows C,D) Date: Wednesday, January 12, 2005 Sheet 39 of 51
D |

m




39 VR_VID[5:0] [ w—
19,37,39 PM_DPRSLPVR [ > >—
6,19,37,39 PM_STPCPU# > >——

IMVP 1V

39 ON_BOARD_VR_ON [ > >———
339 PM_PSi#[ > >—

32,37 VR_ON [ > >——

12V EV [ D> >—

3..5,9,18..20,42,46

————-1 > >ON_BOARD_VR_PWRGD 39

——————{ > >VR PWRGD_CK408# 6,39

————{ > >CORE_VR ON 39

—————- > >VvouT EvMC_B39 46

+VCCP
RIF13
1K
5,6,89,11,15..18,20,21,23,26,31,33..36,38,39,45  +/3.3S
VR VID_N
8,15..18,20,23..25,27,33..35,38,39,4546  +V/5S
RIF14 | CIF4 3 R2F7
1K  ——0.1UF 10K
R2G2
39 | VRVIDO [ >AAA VRVDDO 5. )
R 1K N { > >slo_vR_viDo 34
= U2F1A
LM339
R2G1
39 VRVIDL [ >—AAAN VR VID D1 Z
K ol _VID1 34
U2F1B
LM339 |
N = R1F9
10K
R1G4
39 VRVID2 [ >—AAA VRVIDDZ o . "
1K al {T>>sio_VRR viD2 34
U2F1C
LM339 |
= R1F8
10K
R1G3
39 VR_VID3 [ >—AAN VR_VID_D3 11+
1K 10 SIO_VR_VID3 34
U2F1D
LM339 |
3 == R1F11
10K
R1G2
39 VR.VID4 [ >AAA VRVIDDI 5. )
1K N { > >slo_VvR_viD4 34
U1F1A
LM339
== R1F10
s C2F5 10K
0.1UF ==
R1G1
39 VR.VIDS [ >N VR VID DS 1 +
> 1| SIO_VR_VIDS 34
1K 6l _VR_
U1F1B
LM339
[ Su—
Title
IMVP-IV & Mux Buffer
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VCore HF and Bulk Decoupling

This solution

ill allow any of the decoupli ng options. All

P caps should O b stuffed at the same time
_l_C3R12 _LC3R11J_C3R10 _LCSRQ _LC3RB _L 3R7 _I_CZRA _LC2R3 _I_C3R13 _I_C3T7 _I_C3T6 _LC3T5 _I_C3T4 _LC3T3 _I_C3T2 _LC3T1 _I_CZT _L C2T1 _I_C3R1 _!_CSRG
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10U 10UF 10UF 10UF
TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% TZO% 0% 20% 20% TZO% TZO%

_*4

20% 20%

ol
_4

“H_‘

4,40,41,46,51 +VCC_CORE

777777777777777777 | P |
I NO_STUEF 10UF NO_STUEF 10UF |
C3R5 C3R4

10UF 10UF

Lowa |
20% 20% T 0% T

O
N
T
IS
(9]
W
el
B
1S
ZO
w
e

2
O
‘o
=
c
T
T|
[
S
2
O
%
=
c
T
.
=
S
c
i

=

4,40,41,46,51 +VCC_CORE

STUFF_1QUF NQ_STUFF_1QUF NQ_STUFF_1QUF NQ_STUFF_1QUF NQ_STUFF_1QUF NQ_STUFF_1QUF NQ_STUFF_10UF

C2C11 C2C9 c2cs C3C4 C3C5 C2C6 C3C6 C3C7 C3C8 C3C9 Cc2c4 C2C5

C3P12 C3P13 C2C10

- _L _L NO_STUFF_10UF
20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
F_10UF

‘NO_STUFF_10UF  NO_STUFF_10UF  NO_STUFF_10UF  NO_STUFF_10UF

O_STUFF_10UF  NO_STUFF_10UF  NO_STUF

Primar To Secondar Bottom
Side Dgcgup?%ng Side Decguéllng )

4,40,41,46,51" +VCC_CORE a

***** 4,40,41,4651° +VCC_CORE ~ ~ ! 4,40,41,46,51 +VCC_CORE 4,40,41,46,51 +VCC_CORE 1
|

NO_STUFF_100uF, NO_STUFF_100uF

|

| |
| NO_STUFF_100uF, NO_STUFF_100uF|
: LZ3P14 3P16 3P15 3C12

| 20% 20% 20% 20%

|

|

|

NO_STUFF_220uF, NO_STUFF_220uF

3P2 2P1 3P1 3P3
20% 20% 20% 20%

|O_STUFF_100uF NO_STUFF_100uF
Do not stuff -- 1812 MLCC

|O_STUFF_220uF NO_S
Do not stuff -- D-Case

|O_STUFF_100uF NO_STUFF_100uF

|

|

|

: LEZPZ IC2C7 3C11 IC3C10
| 20% 20% 20% 20%
|

|

L Do not stuff --

1812 MLCC

3.5,9,18..20,40,43,46 +VTCP PLACE NEAR CPU
12

Y
c
m
[
c
T
Y
c
m
c
T
Y
c
m
[
c
T
Y
c
m
[
c
T
Y
c
m
[
c
T
z
(s}
%)
=
c
T
i
=
@
[=}
c
T

? lemmm - - """ Processor Decoupling
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8,20,23..25,27,34,35,38..41,45,46  +V5S

VDC_VTTVR

“H"”—“

C5C6
10UF

+V5S_VTTMCH

.002_ 5%

R6C5 .002 5%

+VDC_MCHVR

C6C8

10UF

“H_.”_‘A

|
| TP5CL

R5C2 0

R6C3 1002
5%
CR5C1
BAT54WT1L
6225 BSTL
csca |
0.15UF ==

—

LGATE2

]

PHASE2

R5N11 0O

B

C5C1 needs 20 mil trace no
more than 1/2" from pinl4

6225 UGL g
I | Q5C1B
3.5,9,18..20,40,42,46 I . . S14966DY 225 BOOTL ¢
+VCCP
L5C2 R5P1 7
2 . 2K_1%
4.7uH N VR ON [S>—8
! Rsc3 I 6225 VOUTL g
R5P5 | NO_STUFF O |
1.69K ! | 6225 VSEN1 19
1% I ‘
I | 6225 OC1 19
I
46 vouT_EVMC_B39<_ <} ‘ 225_SNUEB1 6225_SS1
| ! Q5C1A
ayout: R5P9 | CsP1 I S14966DY
R4G2 needs to be 66.5 I |
placed w/in 1" of 1 1% NO_STUEF._1000PF | 14
ivi ircui I
divider circuit cs5c3 | ‘
0.01UF | | = ‘
| [ - 5C2
.01U
R5P6
10K_1%
= +VDC 16,21,39,41,45
Layout:

T &

OCSET2

“H_.”_.

Vce-mch_PWRGD

+V3.3s

CR6C1
257612 BAT54WT1
R6C8 0
6225_BST2
vee -8
7 6225 LG2 6C5
——0.15UF
PGND2 |28
5 6225 PH2 Qsc28 |||
S14966DY NO_STUFF_102276-100 !
24 | +V1.355_GMCH|¢
UGATE2 I 5 TP6C1 9,46
23 6225 BOOTR |
BOOT2 ‘ R
22 6225 ISENR ST ser T T
ISEN2 R5P107 ¥ 2K_1% I
ENn2 FRL—<XJVR ON 3237 Fel------ AT
|
vourz -2 : R6C11 ‘
19 6225 VSEN2 | O_STUFF_0 |
VSEN2 | u": | 43.2_1% ]
6225 0C2 [ | 1.35V_EV
o | 46
17 6225 SS2 Q5C2A
SOFT2 514966DY I c6P1 : c6C3 =—
16 | 0.01UF
PG2/REF | NO_BTUFF_1000PF |
PG1 e e
R6P1 =
100K_1%
Veep_PWRGD 6C2 B
\01UF
1 26,31,33..36,38..40,45,51
L C6C1
0.1UF —
usclt =
CORE_VR_ON 39
74AHC1G08
I | |
T Intel 852GM GMCH VR and VCCP
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20..23,27,36,37,45

+V5

BOOT 1
C3G9
c367 c3c8 C3G10 U3G1 0.0220F
4 6
VINO PHO
150uF 150uF 0.1UF 3 VINT PHL
xmg EH§ 9,11,12 +V2.5
21 el R
01 ying TPSSBI0 oy ﬂ Single point
VSENSE 1 PHS [ sense
I VSENSE E:_S, 13 LaG1 near load
C3G5 COMP_1 3 14 PH19
1 [a7pF NC/Comp PH8 4.7uH C4F1
R3V4 cav2 4
COMP_1 D PWRGD 3 0.1UF
n.'_{ >
255k 1% _ _ _ _ 5600pF BOOT H -
r | RT_1 8
RT AGND ﬁ
7 19
| NO_STUFF_10K_1% FSEL nggg 18
= l_ SSIENA_1 6 1
e SSIENA PGND2 T
T ReRg | PGND3 [~
CON3_HDR | c3G1 VBAIS PGND4
RAGL 5.49k_1% | ~|  Note Tor Tayout: This part has
V2.5 DDR_D A ! O1UA o|  special pad on it"s underside
O_STUFF_10K| | =
****** > 20..23,27,36,37,45 +V5
C3F6
RaVI 10K_1% A4 +V25 DDR  11,12,46,51 20..23,27,36,37,45 +V5
0.1UF
VSENSE_1_D 9,10,51 +V2.5_GMCH_SM
R3V8
Rav2 221_1% cavi c3G11 10K
8200pF 0.1UF
3F: 43.2 1% R2G9
R3V3 £ Z{/v\ VDD+| o
5.49k_1% 10K_1%
Default: J3G1 No Jumper SM VREF DIMM EV 46 gl _ usc2e
25V_DDR_EV 46
GND_DDR_R3G6 - = TLV2463
<~ 1361 o GPAVPLE} { > > SM_VREF_DIMM 11,12
1 ! 4 [
| R3V5
GND NO_STUFF_10K
9,1051 +V2.5_GMCH_SM R3G10 0 R3G7 ! !
L |
10K_1%
15,18..20,23,27,30,32,35,37,38,45  +V3.3 R3vil \
10K_1%
R3G9
10K
5 5 20..23,27,36,37,45 +V5
{> > DDR_VR_PWRGD 39 -
R3W3 cav3
10K_1% 0.01UF
91051 +V2.5_GMCH_SM [y |
SM_VREF_MCH_EV 46 oo+ 10 [ p— Rl:é\f |
20..23,27,36,3745 +V5 REFIN 2 R3G3 [ !
U3G2A I — — )
= = - TLV2463
OK_1% 1 R3G5 o
5 OPAMPZ EN
¥
} SM_VREF_MCH 7
R S GND R3V7
C3H2 C3H3 C3Ha | | R3G2 10K
‘ R3W2 | U3G3
150uF 150uF 0.1UF ‘ | VINO PHO ? Dok 19
VIN1 PH1 =
| ! VIN2 pH (-8 v
NO_STUFF_0 )
= - mf TPSSa672 g:i 10 <X]1.25V_DDR_EV 46
[— P 1L Vit Sense l L5 e P
= VSENSE PHG i LaH1 RAGK A\ 432 1% Single point
| |c3613 COMP_2 3 PH7 0 PH_2 1 +VDDR sense
1 [220PF NC/Comp PHE 4.7uH near load
4 3
R3WL cavs STATUS %—{ > +V1.258  14,46,51
COMP_2_D BOOT_2 440,
ANANA 2| ‘ . BOOT &| R4H1 ¥
9 RT 2
4.99_1% 0.082uF " 8 | o AGND oot 19
FSEL 19 27 Only one output enabled at a time
1 C6J1 Cc4J1 C6J2 C4H1 C4H5
1 Non-EV Support| EV Support
16 150uF | 150uF | 1S0uF | 150uF | O.1UF
15 R3G5
R3G! 100K :‘ suif R3V7 R3V6
e 2| special pad on it"s underside R3G10
S
c3G12 R3G: o FSEL R3G5
,37,38, P £
Y . 0,2532,37,3845 PM_SLP_S3¢ [ > > RAN No Swiff RaV6 ROVT
1% . 1UF
R3V9 cava RsG10
VsenseE2D 1 L | L L
_| csH1 | 1 EV Support Resistor Options
267_1% 8200pF R3V: NO_STUFF_0
0.0220F 102032373845 PM_SLP sS4t  [5 >——RRANNOSTUFE O, |
[ hl -
1 Ravis I Title
| NO_STUFF a0k 156 tt Sense Vet sense DDR VR
I | 0 =
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HDM Connector Assembly (base board) HDM conn. is a modulized conn. design in 2 parts. 3 pin power 22,23 -V12S
—_—— = — = — = - — - T recepticle and a 72 pin recepticle. The 2 parts will be arranged as C8A2
‘ J1B1 shown on this schematic page. 2UF
Al I T 3sv
I A2 =
% \
I A4 16,21,39,41,43  +VDC
' D1 | T 15,17,23,27,37  +V12S
D2 |
4 d D3 \ Cc783
D4 2UF
1 T 35V
! E2 | =
I E3 I
] E4 ‘ 8,15..18,20,23..25,27,34,35,38..41,43,46 +V5S
! 3Pin_RECEPTICLE ‘ 3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38..40,43,51  +V3.3S C7E7
‘ CONS3,RCPTL,TH,700000-667.Normal
4 +V18s | 22UF
‘ J1B2 =
Al
| A2 ‘ R6J5
! A3 4,9,15,19,20,46,51  +V1.5S 10K c6J3 20..23,27,36,37,44  +V5
| A4 0.1UF
D1 | SW7J1 U6J1 I ClE1
3,5,6,8,9,11,15..18,20,21,23,26,31,33..36,38..40,43,51 D2 4 =
+V3.35 | d D3 | 2 T'I'T 1 |_—J—GND vee : :22UF
! D4 2 = =
T +V3.3S_TURNER | £l \ Push button RST_PUSH# 2 3 MASTER RESET#
RICL 0.002 1% \ 2 N out
cic1 E3 ! L RESET MAX6816
22UF T 7 ‘ =
= \ 3Pin_RECEPTICLE 8,15..18,20,23..25,27,34,35,38.41,4346  +V5S h
| CON3,RCPTL,THﬂg?OOO—GG?.Normal CR6J2
32,37 AC_PRESENT# } Al E12 +V6S_TURNER ! BAT54
' = A2 . RIDL 0.01_1%
3 AT e ONOER ‘ A3 _E}nj_{ 8,15..18,20,23..25,27,34,35,38..41,43,46  +V5S e
, - 5
32,36,37 SMB_SB_CLK ‘ :g Eg ‘ 15,17,23,27,37 +V12S 5 8,15..18,20,23..25,27,34,35,38..41,43,46  +V/5S
32,36,37 SMB_SB_DATA |
32,36,37 SMB_SB ALRT# : A6 £z i +V125*TURNERR1C4 T 2
e 2]
19,20,32,37,38,44 PM_SLP_S4# ‘ A8 E5 ‘ 3R36§2 = V5 20.23,27,36,37,44 5*3684 o
19.25.32.37.38,44 PM_SLP_S3# | A9 LE4 o POWER
A10 E3 ! +V2.5_TURNER
6,19,37,38 PM_SLP_S1# ; 211 > FRONT1 1 FRONT2 SwaJl
39 PWR_PWROK <X psoNSwr Al B2— | 1 T
] B1 E12 o 5 3 CONN D 3 1 4 2
2223  -V12S B2 | 3 [EL ! 'DE72F’6D2A7CT'VE# 7 Push button
T B3 | ® | El0 ’ 9 6J7  [C6J5
-V12S_TURNER “mal E [Ea T | C634_|ce36_|ce38 1 ot —
R1C3 0.01_1% \ j - 13 70PF  W470P PS_ON_Sw#
- >J_ _m | —
B8] Q [E7 70PF U70PF 70PF | |15 | =
+V3.3ALWAYS ! B7 | & [Es ‘ 117
5,15,19..23,27..29,32,36..39,51 B | W [Es = HDR_2x8 = |
T +V3.3A TURNER | Bo | O [E4 ‘ = =
RID2 0.002 1% . B10 | % [E3
‘ Bl1 | £ [E2 ‘
B12 N F1
c1p1 i R ‘ { > >15VEV 46
22UF | c2 D113 ‘
= Cc3 D10 o
] ca D9 5,15,19..23,27..29,32,36..39,51  +V3.3ALWAYS
‘ c5 | D8 ‘ Front Panel Connector e
| C6 D7 C1ES5
c7 D6 \ MASTER RESET# 1
‘ Ca Da I 74AHC1G08 PM_SYSRST# 19 0.1UF
‘ C9 | D4 3,546 ITP_DBRESET# [ > >—2- —
C10 )3 X ‘ =
I C11 D2
I c12 D1 ‘
‘CON72,RCPTL,TH,700000-668.N0rma| ‘ .
‘ Jib1
Al |
; A2
A3 ‘ 20..23,27,36,37,44 +V5
| Ad
T D1 |_+V5_TURNER
i D2 RID3 0.01_1%
= D3 |
D4
+V3.3 15,18..20,23,27,30,32,35,37,38,44 F1 !
I E2
+V3.3 TURNER i | e pc/DC Connector
R1D5 0.01_1% ! _ .
! 3Pin_RECEPTICLE ‘ Size | Project: Document Number Rev
LCONS,RCPTL,TH,700000-667.Norma| A Intel Celeron M/ 852GM CRB |C26116 4.403
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A B
3..5,9,18..20,40,42,43 +VCCP
R8J14
PSMI Generation 10K
B
1K
SMA_CONN.D ;  } Q8J5
a2N3904
R8J15
R
10K

PSMI#

18

51 EV_SMB_CLK
51 EV_SMB_DATA

|R8H6  NO_STUFF_O |
! ; <Z> SMB_CLK 1821..24
I No Stuff |
¥ : For EV experimental
: (workonly
z J8H2
N 1 ayout Note:
> Place NO_STUFF near
3 divider circuit
< — 4
< s
e 6
[as]
% EVMC_I2C_connector
>
i

‘R8H7 NO_STUFF_( 0 |

: < >SMB_DATA 18,21..24
1 No Stuff ‘

\ For EV experimental :

work only |

JOF1

Therm4 Connector and Fan Circuit

+V5S  8,15..18,20,283..25,27,34,35,38..41,43,45

J1H4

R1H5

J1H5

A_TEMPIN_P
A_TEMPIN_N
1
2
A_FAN_P1 VCC
>3—
J1H3 9
1 2 11
i—gg 4 13
5 Ioiol e A_HEAT1 15
I 7 1Stol8 17 THRM_SMB_DATA
9 1 10 1
= O[0] 1 THRM SMB CLK
2X5-Header 23 |
25
27
29
A_FAN_P1 21
33
A_FAN_PO_VCC o
39
J1I1
1_[or-2 — 20X2 Header
4
Zolor-4 A_HEATO
I 5 gg P A TEMPON_N
o L 2{0[0]
: 2X5-Header
A_TEMPON_P
A FAN PO

R1H4 0

C D E
9 +V2.5_GMCH_TXLVDS
F8H1  1.1A
| J8H1
T |_+2.5V_EVMC_IN
R8H3 A 0 ¥2.5V_EVMC_SENSE é
e E
GND_DDR +2.5V_EVMC_GND_SENSE <] 4 EVMC Schmoo Header
Layout Note: R8J12 0 2
Resistors: R3G4,R6T6,R6P4,RAD1,R6R1, i 4
R5T3,R5R11,R5P8,RAG2,R3G8, RAES, REWLL, | &Pin_HDR
R3G1,R1C2 should be placed by the risistor =
divider networks not near the EVMC slot.
+V1.355_GMCH 9,43
o — — - Bl 1oy TRST# FAL——< X |IMVP-4Strap_VID1 39
44 SM_VREF_MCH_EV <X +—H3Ch & SM_VREF_MCH EV D ToK 1oy A2
| RETE — MCH HLVREF D >eB3—R4 GND1 TMS IMVP-4Strap_VID2 39
8,10 MCH_HLVREF << : = = TDO TDI IMVP-4Strap_VID3 39
_NO_S 0
————— > RSV () 4BV (7) A -
+5V (2) INTA# (A6 HUB_VREF_ICH_D| REWIL A _
,,,,,,, __ v« B7 | A7 WUB VREF_ICH 18
R6P4 0 .35V_EV D g | INTB# INTC# ™8 _ NO_SYUFF 0 R
43 LeSVEY R4D 0_H _GILREF D INTD# +5V (8) onubeiais
K i BO
3 H_GTLREF RADIANA VG VREF DS PRSNT1#  RSV3 —AQ—G:IIMVP-“SMP,VIM 39
7,15 DVO_VREF QSTl\/\/\ 0 MO HDVREF Do RSV1 +5v (9) [FAL0x
8,10 MCH_HDVREF 3\/\/‘ t = = PRSNT2# RSV4 IMVP-4Strap_VID5 39
\ | <B12 1 Gnp2 GND14 [FAL1Z
[ 5B GNp3 GND15 A3
8,10 MCH_HXSWING <} ‘RSR]'{/\/‘ NO STUFF 0 MCH HXSWING D B14 | pays, Rsvs [-ALd
———————————— »<B15 1 GNpa RST# [A15¢ 7
11174451 +/25 DDR “pia AlG L 2.5V DDR EV D R3G
3.59,18.20,40,42,43  +VCCP CLK +5V (10) NO_SYGRE [ > >25V. DR EV 44
: | A17 NO_S
GND5 GNT# B 3
144451 +V125S P* ?584:3) RV W) JOF7
R20 A20 1 SM_VREF MCH EV D
J9E6 o1 | AD3L Lo 2030 EWMC A21, B +VCC_CORE
CON3_HDR B22 | AD2S 3'1"[)(27; A22 3 ROFZ T 440.4251
w823 { Apo7 AD26 [A23-x NO € STW
For JOF6, JOF7, JOF5, JOF2, MCH_HLVREF D 4 CON3_HDR
EVMC AD25 B2 AD25 GND17 [FA24-<
= +3.3V (1) AD24 [FA255¢
Jumper 1-2 for EV support DVO_VREF D JoF6 B2 cpeas IDSEL [-A265¢ JoFs
CON3_HDR Zhog | AD2S w33V ) Faog H GTLREF D
GND8 AD22 N
Rao ﬁgié Gﬁgig A30 3 HUB VREF ICH D
B3 133y (2 AD18 [-A3L1
HDR
»<B324 Ap17 AD16 [FA325 5
B33 cpE2y 433V (9) MCH HDVREE D
T RSSO w834 GNpo FRAME# [-A345 L Rn e 2
[ B35 |ppv# GND19 [-A355¢ MCH HYSWING D
VOUT_EVMC B39|:Z>—‘—’\/\/\—v— B34 .33v (3)  TROV# A3 e a7 e
B3 pEvseEL#  GND20 —
L 'NO_STUFF 0! CON3_HDR
oy 4 “hsa|oNoio stops A% i
R4ggW T1.25V_DDR_EV | R40 +3.3V (10) 1 _SM VREF DIMM EV D
NO STU P67 1% PERR# SDONE < +V1.59
| ] [ ad1 s 2
SNI_VREF_DIMM_EV_| +3.3V (4) SBO# 4,9,15,19,20,4551 ]
B42 [Ad2 3
: SERR# GND21
o — <B4 55y (5) PAR —Aﬁ—I
SM_VREF_DIMM_EV 44 B cpEyy ADI5 4445 | ) o eV b Ricz 0
»B45 1 ap1g +3.3v (11) A48 L==remre — > >15V.EV 45
< B46 | [ Ad6 NO_STUFE 0’
GND11 AD13
<BAT L Ap1p AD11 [FA4L<
EV_SMB_DATA o AD10 GND22 <
R »<B49 | Gnp12 AD09 [-A49x
EV_SMB_CLK KEY
B2 17 pog C/BEO# 292 -
B33 1 Apo7 +3.3v (12) FA33x
<B4 1 133V (6) AD06 834
B35 1 Apos ADO4 MB35
B57 éﬁ%als Gﬁggg A57 J9J2 Jumper for EV support |
L el T RES T »<B58 1 Apo1 ADOO A58 o1z
IMCH_HYSWING D B2 5y () +5V (1) 432 EVMC_REQ64#
I B60 ABQ 1 2
\ ACK64#  REQ6A4# ole)
NG STUFF 0! B8l 5y (5) 45V (12) FABLX
fOSTER L, B2 45y (6)  +5v (13) [FAB2
J9GI _ CONIZ0_PCI
| 3,545 ITP_DBRESET#
EVMC SLOT '
Label on Silk Screen
Do Not Use This Slot Title
For PCI Operations EVMC SLOT
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