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Preface

This document is an update to the guidelines contained in the Intel® 820 Chipset Platform Design Guide
Revision 1.0 (Order Number: 290631-00x).
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Introduction:

1.1.

1.1.1.

The Intel® Pentium® 1l processor in the FC-PGA package is the next member of the P6 family, in the
Intel® I[A-32 processor line. The processor uses the same core and offers the same performance as the
Intel® Pentium® |l processor S.E.C.C. 2 processor, but utilizes a new package technology called flip-
chip pin grid array, or FC-PGA. This package utilizes the same 370-pin zero insertion force socket
(PGA370) used by the Intel® Celeronty processor. Thermal solutions are attached directly to the back
of the processor core package without the use of a thermal plate or heat spreader.

Intel® Pentium® Ill Processor for the PGA370 Socket —

Layout Guidelines

The Intel® Pentium® 1l processor for the PGA370 socket is the next generation Intel® Pentium® |l
processor. The differences between the PGA370 and SECC2 design implementations are detailed in this
addendum. The PGA370 design requires additional termination at the chipset for the AGTL+ signals.

In addition, the platform power delivery requirements are different for the PGA370 design compared to
the SECC2 design. AGTL+ layout considerations detailed in the Intel® 820 Chipset Design Guide still
apply to FC-PGA designs (including ground referencing the AGTL+ signals).

100/133MHz System Bus (Uni-Processor Configuration)

The following layout guidelines support platform designs with the Intel® Pentium® Il processor for the
PGA370 socket and the Intel® 820 chipset.

The recommended solution covers system bus speeds of 100 MHz and 133 MHz. The solution proposed
in this section requires the motherboard design to terminate the AGTL+ system bus at the chipset. The
additional termination at the chipset improves signal integrity by reducing reflections from the MCH.

First, determine the approximate location of the processor and the chipset on the motherboard. An
example topology is shown in the Figure 1. Table 1 provides segment descriptions and length
recommendations for the topology shown. The end of a segment length is defined at the pin of a device
or component. Refer to section 1.1.20 for clock routing guidelines. Figure 2 and Figure 3 show an
example of routing the chipset termination.
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Intel® Pentium® Il processor:  CPU_Rtt = 62 Q +/- 15% on processor die

CS_Ritt: Chipset Termination to Vtt = 62 Q +/- 2%
L1: Chipset Stub - Length to termination stub
L2: Termination Length

L3: Motherboard Trace Length

L(1,2,3): Zo =60 Q+/- 15%

Figure 1: Intel® Pentium® Ill processor FCPGA (Uni-Processor Configuration)

Segment Description Min Length (inches) Max Length (inches)
L1 Chipset Stub Length 0.50 0.85
L2 Chipset Termination 0.00 0.50
Length
L3 Motherboard Trace Length | 2.50 4.50

Table 1: Segment Descriptions and Lengths for Figure 1
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The resistor packs are on the component side of the motherboard. They are shown in Figure 2 to indicate their relative location to the MCH. The
AGTL+ signals are routed on the bottom layer for this example.
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Figure 2: Chipset Termination Example (Bottom Side)
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The blue line indicates the cut in the power layer. Ground referencing is required for the AGTL+ signals.
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Figure 3: Chipset Termination Example (Component Side)
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1.1.2. 100/133MHz System Bus (Dual-Processor Configuration)

The following layout guidelines support platform designs with the Intel® Pentium® |l processor for the
PGA370 socket and the Intel® 820 chipset. The recommended solution covers system bus speeds of
100 MHz and 133 MHz

First, determine the approximate location of the processors and the chipset on the motherboard. Table 2
provides segment descriptions and length recommendations for the topology shown in Figure 4. The
end of a segment length is defined at the pin of a device or component. Refer to section 1.1.20 for clock
routing guidelines

CPU stub lengths of the same net (CPUlen in Figure 4) must be length matched within 25mils (+/- 12.5
mils).

The AGTL+ signals should be routed as 5 mil traces on 15 mil spacing with a manufacturing tolerance
of 60 Q +/- 10%.

CPUlen CPUlen
(0 (0

CPUB
CPUA
[j CSlen

Chipset

Figure 4: Intel® Pentium® lll Processor FCPGA (Dual-Processor Configuration)

Parameter Minimum Maximum

CPUlen 2.5inches |3.5inches
CSlen 2.25 inches |2.5inches

Table 2: Segment Descriptions and Lengths for Figure 4
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1.1.3. Intel® 820 Chipset (PGA370) Processor Checklist
This checklist supports Intel® Pentium® Ill processors utilizing the FC-PGA package.
AGTL+ CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
(Uni-Processor Configuration) (Dual-Processor Configuration)

A[35:3]# |Connect to MCH (A[31:3]#) and terminate to Vit Connect A[31:3]# to second processor.
with 62 ohms (+/- 2%). Leave A[35:32]# as N/C Termination is not required. Leave A[35:32]# as
(not supported by chipset) N/C.

ADS# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

AERR# Leave as N/C (not supported by chipset) Leave as N/C

AP[1:0]# |Leave as N/C (not supported by chipset) Leave as N/C

BERR# Leave as N/C (not supported by chipset) Leave as N/C

BINIT# Leave as N/C (not supported by chipset) Leave as N/C

BNR# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

BP[3:2]# |Leave as N/C Leave as N/C

BPM[1:0] |Leave as N/C Leave as N/C

BPRI# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

BRO# Pull-down to GND with 10Q resistor For arbitration ID, tie BRO# of CPUO to BR1# of

CPU1 and tie BR1# of CPUO to BRO# of CPU1.
BR1# Leave as N/C Refer to the Intel® 820 Chipset Design Guide for
additional information (Order Number 290631-00x).

D[63:0]# [Connectto MCH and terminate to Vit with 62 ohms [Connect to MCH and both processors, termination
(+/- 2%) is not required.

DBSY# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

DEFER# [Connect to MCH and terminate to Vit with 62 ohms [Connect to MCH and both processors, termination
(+/- 2%) is not required.

DEP[7:0]# [Leave as N/C Leave as N/C

DRDY# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

HIT# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

HITM# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

LOCK# Connect to MCH and terminate to Vit with 62 ohms |Connect to MCH and both processors, termination
(+/- 2%) is not required.

REQ[4:0]# [Connect to MCH and terminate to Vit with 62 ohms [Connect to MCH and both processors, termination
(+/- 2%) is not required.
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AGTL+

CPU PIN CONNECTION - CPUO

(Uni-Processor Configuration)

CPU PIN CONNECTION - CPU1

(Dual-Processor Configuration)

RESET#

86 ohm pullup to Vit tied to 22 ohm series resistor
to a 10 pF cap to ground, connect to MCH and
connect to ITP (RESET#) with 240Q series resistor.
MCH requires an 86 ohm pullup to Vit. Refer to
Figure 12.

Connect CPUO to Vit or Vcmos with 56ohm +/-5%

Connect CPU1 to Vit or Vecmos with 56 ohm +/-5%
tied to a 10 pF cap to ground, Refer to Figure 13.

RESET2#

Driven by same signal as RESET# (see Figure 12
for recommended topology)

For DP configurations, connect pin X4 (RESET2#)
to ground on CPUO and CPU1.

RP#

Leave as N/C (not supported by chipset)

Leave as N/C

RS[2:0J#

Connect to MCH and terminate to Vit with 62 ohms
(+/- 2%)

Connect to MCH and both processors, termination
is not required.

RSP#

Leave as N/C (not supported by chipset)

Leave as N/C

TRDY#

Connect to MCH and terminate to Vit with 62 ohms
(+/- 2%)

Connect to MCH and both processors, termination
is not required.

Note:

The CMOS and TAP checklists below are specific to platforms using the Intel® 820 Chipset and the

PGA370 Intel® Pentium® Ill processor. Vrr and VCCqyos are the same voltage on an Intel® 820

chipset based platform.
CMOs CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
(Uni-Processor Configuration) (Dual-Processor Configuration)

A20M# 150Q pull-up to Vccemos or VTT. Connect to ICH Connect to 2™ processor

FERR# 150Q pull-up to Vccemos or VTT. Connect to ICH Connect to 2™ processor

FLUSH# |150Q pull-up to VcCewos or VTT. (Not supported by  |Connect to 2™ processor
the chipset)

IERR# Leave as N/C (not supported by chipset) Connect to 2™ processor

IGNNE#  |150Q pull-up to Vccemos or VTT. Connect to ICH Connect to 2™ processor

INIT# 1509 pull-up to VcCemos or VTT. Connect to ICH and|Connect to 2™ processor
FWH

LINTO/INT [150Q pull-up to VcCemos or VTT. Connect to ICH Connect to 2™ processor

R

LINT1/NMI |150Q pull-up to VccCemos or VTT. Connect to ICH Connect to 2™ processor

PICD[1:0] [150€ pull-up to Vccemos or VTT. Connect to ICH Two 300-330Q pull ups to Vccemos or VTT located at

each end of the trace. Connect to CPUO and
CPU1.

PREQ# Connect to ITP (PREQO#) with 200-330Q pull-up to [Connect to ITP (PREQ1) with 200-330Q2 pull-up to
VCCCMOS or V1T VCCCMOS or V1T

PWRGOO |Connect to ICH (CPUPWRGD) with 150-330% pull- [Connect to 2™ processor

D up to Vccss

SLP# 150Q pull-up to Vccemos or VTT. Connect to ICH Connect to 2™ processor

Intel® 820 Chipset Design Guide Addendum
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CMOs CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
(Uni-Processor Configuration) (Dual-Processor Configuration)
SMI# Connect the CPU to the 56Q series resistor to 330Q|Daisy chain to CPUO with matching stub lengths.

pull-up to Vccemos or VTT and 100pF to ground.
Connect to ICH through 33Q resistor. Refer to
Figure 6.

Refer to Figure 7.

STPCLK# |150Q pull-up to Vccemos or VTT. Connect to ICH Connect to 2™ processor
THERMTR [Connect to power-off logic or ASIC with 150Q pull- [Connect to 2™ processor
IP# up to Vccemos or VTT, or leave as N/C
TAP CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
(Uni-Processor Configuration) (Dual-Processor Configuration)
PRDY# Connect to ITP (PRDYO0#) with 240Q series resistor |Connect to ITP (PRDY 1#) with 240Q series resistor
and 150Q pull-up to Vccemos or VTT (series resistor [and 150Q pull-up to Vccemos or VTT (series resistor
needs to be placed next to the debug port with the |needs to be placed next to the debug port with the
termination resistor on the processor side) termination resistor on the processor side)
TCK Connect to ITP (TCK) with 47Q series resistor and |Each processor should receive a separately
1kQ pull-up to Vccemos or VTT buffered copy of TCK from the ITP. See Figure 5
for the recommended Bessel filter.
TDO Connect to ITP (TDO) with 150Q pull-up to Vccemos |Connect to ITP (TDI) with 200Q pull-up to Vccemos
or V1T or VTT.
TDI Connect to ITP (TDI) with 200-330Q pull-up to TDI of CPUO is connected to the ITP (TDI). TDI of
VCCemos Or VTT CPU1 is connected to TDO of CPUQ. Pull-up both
sets of TDI/TDO nets as described.
T™MS Connect to ITP (TMS) with 47Q series resistor and |Each processor should receive a separately
1kQ pull-up to Vccemos or VTT buffered copy of TMS from the ITP. See figre 5 for
the recommended Bessel filter.
TRST# Connect to ITP (TRST#) with ~680Q pull-down to  [Connect to 2™ processor
GND
CLOCK CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
(Uni-Processor Configuration) (Dual-Processor Configuration)
BCLK Connect to CK133 with 22-33Q series resistor Use separate BCLK from TAP and CPUO, or use
(based on clock driver characteristics) ganged clock. Terminate as described.
To reduce pin-to-pin skew, tie all host clock outputs [To reduce pin-to-pin skew, tie all host clock outputs
together at the clock driver then route to the MCH  |together at the clock driver then route to the MCH
and processors and processors.
PICCLK Connect to CK133 with 22-33Q series resistor Use separate PICCLK from CPUO. Terminate as

(based on driver characteristics)

described.

14
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POWER

/OTHER

CPU PIN CONNECTION - CPUO

(Uni-Processor Configuration)

CPU PIN CONNECTION - CPU1

(Dual-Processor Configuration)

BSELO

Connect to ICH (VRMPWRGD) with 220Q pull-up
to 3.3V

Connect to 2™ processor

BSEL1

Connect to CK133 (133/100#) with 220Q pull-up to
3.3V and connect to MCH (HL10) with 8.2kQ
series resistor

Connect to 2™ processor

CLKREF

Connect to 1.25V through a resistor divider using
two 1% tolerant resistors

(see Figure 11)

Connect the same as CPUO

CPUPRES#

Connect to PWRGOOD logic (to prevent system
from powering up if no processor is present), GND,
or leave as N/C

If used, 1k—10kQ pull-up to any voltage

Connect the same as CPUO

EDGCTRL

Leave as N/C

Leave as N/C

PLL1, PLL2

Connect to LC low pass filter (see Figure 15)

Connect the same as CPUO

RTTCTRL

Pull-down to GND with 62Q + 1% resistor

Pull-down to GND with 62Q + 1% resistor

SLEWCTRL

Pull-down to GND with 110Q + 1% resistor

Pull-down to GND with 110Q + 1% resistor

VCC1_5

Connect to 1.5V regulator

Connect the same as CPUO

VcCas

Leave as N/C

Leave as N/C

Vccewmos

Used as pull-up voltage source for CMOS signals
between processor and chipset and for TAP
signals between processor and ITP. Must have
some decoupling (HF/LF) present. Decouple with
a minimum of one 0.1uF capacitor

Connect the same as CPUO

VCCcore

Connect to VRM 8.4 voltage regulator and provide
low and high frequency decoupling (see section
1.1.19)

Connect the same as CPUO

VCOREpgT

Connect to PWRGOOD logic (to prevent system
from powering up if an Intel® Celeron™ processor
is installed), GND, or leave as N/C

Connect the same as CPUO

VREF

Connect to 1.0V through a resistor divider (75Q +
1% and 150Q * 1% resistors) to V1T

Decouple with a minimum of four 0.1uF capacitors
placed within 500mils of VREF pins.

Connect the same as CPUO

VID[3:0]

Connect to core voltage regulator (may require
10kQ pull-up if regulator does not have internal
pull-ups)

Optional override (jumpers, ASIC, etc) could be
used for debug purposes

May also connect to system monitoring device

Connect the same as CPUO

Intel® 820 Chipset Design Guide Addendum
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Figure 5: TCK/TMS Implementation Example for DP Designs

intal.

POWER CPU PIN CONNECTION - CPUO CPU PIN CONNECTION - CPU1
IOTHER (Uni-Processor Configuration) (Dual-Processor Configuration)

Vrr Connect to 1.5V regulator and provide high and Connect to 1.5V regulator and provide high and
low frequency decoupling. Connect all 15 V11 pins |low frequency decoupling. Connect all 15 V11 pins
on Intel® 820 chipset based designs. . In addition, |on Intel® 820 chipset based designs. In addition,
tie RESERVED Pin G37 to Vr for platforms using [tie RESERVED Pin G37 to Vr for platforms using
the Pentium Ill processor based on the cA2 the Pentium Ill processor based on the cA2
stepping. Refer to the Pentium Il processor stepping. Refer to the Pentium Il processor
specification update for stepping details. specification update for stepping details.

Reserved Vit pins:
AA33, AA35, AN21, E23, S33, U35, U37, X2

RESERVED |The following pins must be left as no-connects: The following pins must be left as no-connects:
AK30, F10, L33, N33, N35, N37, Q33, Q35, Q37, |AK30, F10, L33, N33, N35, N37, Q33, Q35, Q37,
R2, W35, X2, and Y1 R2, W35, and Y1
Note: In DP configurations, pin X2 is BR1# and
needs to be connected to CPU1.

Note: pins AJ3, AL1, and AN3 should now be
connected to ground

A

| I ]

L]
2l

1.1.4. Motherboard Layout Rules for AGTL+ Signals
AGTLH+ layout considerations detailed in the Intel® 820 Chipset Design Guide and the Intel® 820
Chipset Platform Design Guide Update 1.xx apply to PGA370 designs.
Special Considerations:
1) Ground Reference
16 Intel® 820 Chipset Design Guide Addendum



Note:

1.1.5.

It is strongly recommended that AGTL+ signals be routed on the signal layer next to the ground layer
(referenced to ground). It is Important to provide effective signal return path with low inductance. The
best signal routing is directly adjacent to a solid GND plane with no splits or cuts. Eliminate parallel
traces between layers not separated by a power or ground plane.

2) Reference Plane Splits

Splits in reference planes disrupt signal return paths and increase Overshoot/Undershoot due to
significantly increased inductance. If signals must cross a split in a reference plane, add a decoupling
capacitor to stitch the planes together to remove the discontinuity in the return path.

3) CPU Connector Breakout

It is strongly recommended that AGTL+ signals do not traverse multiple signal layers. Intel
recommends breaking out all signals from the connector on the same layer. If routing is tight, breakout
from the connector on the opposite routing layer over a ground reference and cross over to a main signal
layer near the CPU connector.

Following the above layout rules and the guidelines in the Intel® 820 Chipset Platform Design Guide are
critical for AGTL+ signal integrity, particularly for the 0.18micron process technology

Failure to satisfy the special considerations listed above may cause severe SSO effects, including failures
due to signal quality and timing violations.

Motherboard Layout Rules for Non-AGTL+ (CMOS) Signals

Non-AGTL+ (CMOS) Signals

Route these signals on any layer or any combination of layers.

Signal Trace Spacing to Other Traces Trace Length
Width
A20M# 5 mils 10 mils 1"t0 9”
FERR# 5 mils 10 mils 1"t0 9”
FLUSH# 5 mils 10 mils 1"t0 9"
IERR# 5 mils 10 mils 1"t0 9"
IGNNE# 5 mils 10 mils 1"t0 9"
INIT# 5 mils 10 mils 1"t0 9"
LINT[O] (INTR) 5 mils 10 mils 1"t0 9"
LINT[1] (NMI) 5 mils 10 mils 1"t0 9"
PICD[1:0] 5 mils 10 mils 1"t0 9"
PREQ# 5 mils 10 mils 1"t0 9”
PWRGOOD 5 mils 10 mils 1"t0 9"
SLP# 5 mils 10 mils 1"t0 9"
STPCLK 5 mils 10 mils 1"t0 9"
THERMTRIP# 5 mils 10 mils 1"t0 9"
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Table 3: Routing Guidelines for Non-AGTL+ Signals

1.1.6. SMi# Layout Guidelines (Uni-Processor)

Designs should follow the additional guidelines in Figure 6 to reduce or eliminate the probability of a
spurious SMI# assertion.

Vcmos
PaN
R1
E] Rtt stub
R2 CPUlen
Chipset > — ) 3 } cPU
CS stub CsSlen
-~ C1

Parameter Minimum Maximum

CS stub 0.25" 1.5"

Rit stub 0" 1.5" Parameter Value Tolerance
CSlen 0.25" 10" R1 330 Q +/- 5%
CPUlen1 _ [0.25" 10" R2 330 +/- 5%
CPUlen2 _ [0.25" 10" C1 100 pF |+/-5%

Figure 6: SMI# Routing Guidelines (Uni-Processor)

1.1.7. SMI# Layout Guidelines (Dual-Processor)

Dual processor designs should follow the additional guidelines in Figure 7 to reduce or eliminate the
probability of a spurious SMI# assertion.
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AN
CPU1
§ R1
CPUlen1
Chipset (0
g Rtt stub
R2
(D 0 CPU2
CS stub CSlen
- 1 CPUlen2
(0
Parameter  Minimum Maximum Parameter Value  Tolerance
CS stub 0.25" 1.5" R1 330 Q +/- 5%
Rit stub 0" 1.5" R2 33Q +/- 5%
CSlen 0.25" 10" C1 100 pF +/- 5%
CPUlen1 0.25" 10" Trace Spacing 5:15 mils
CPUlen2 ]0.25" 10" Trace Impedance 60 Q +/- 10%

Figure 7: SMI# Routing Guidelines (Dual Processor)

1.1.8. Processor Thermal Diode (THRMDP and THRMDN)

These traces (THRMDP and THRMDN) route the processor’s thermal diode connections. The thermal
diode operates at very low currents and may be susceptible to crosstalk. The traces should be routed
close together to reduce loop area and inductance. Refer to Figure 8:

Signal Y T
1 -- Maximize (min - 20 mils)
THRMDP 3 -
2 -- Minimize
THERMDN - S
1 -- Maximize (min - 20 mils)
Signal Z 3

Figure 8: Routing for THRMDP and THRMDN

Rule
Length Equalization route these traces parallel +/- 0.5”
Layer route both on the same layer
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1.1.9.

1.1.10.

Figure 9:

intal.

Additional Host Bus Guidelines

Additional host bus layout guidelines detailed in the Intel® 820 Chipset Platform Design Guide 1.0 and
the Intel® 820 Chipset Platform Design Guide Update 1.xx apply to PGA370 designs.

Special Considerations:
1) BREQ Pins

UP systems should pull BREQO to ground through a 10 ohm resistor. DP systems should implement the
circuitry on pages 2-53 and 2-54 of the Intel® 820 Chipset Design Guide for arbitration ID strapping.

Decoupling Guidelines for Intel® 820 Chipset/PGA370 Designs

These are preliminary decoupling guidelines for PGA370 designs and are estimated to meet VRM 8.4
V1.5 motherboard guidelines. Do not share vias on decoupling capacitors, and provide more than one
via per decoupling capacitor.

1. Vce CORE Decoupling Design

e Ten or more 4.7uF capacitors in 1206 packages. Ceramic X7R capacitors are recommended.

All capacitors should be placed within the PGA370 socket cavity and mounted on the primary
side of the motherboard. The capacitors are arranged to minimize the overall inductance
between Vcc CORE/Vss power pins. Examples are as shown in Figure 9 below and Figure 2
on page 7.

[N I Tn LL J4 444 444 RIN RN | |
> B » AR R GG i
LECOE N B B )R (AL IR
LI AR R DL N B IR »
* b » » * B » RS »
LIS R 2R 2% 2 LR I
* » > »

o
»
»
»

=i
A=

ST

S

T

e

Lo R B

»

LR
#l(wle »(wlw
¥ L w

LINEJNE )

i —

(e I

7

Capacitor Placement on the Motherboard

T A

2. Vrr Decoupling Design

For Itt = 3.0A (max).
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e Nineteen - 0.1uF capacitors in 0603 packages placed within 200 mils of AGTL+ termination R-
pack’s, minimum of one capacitor for every two R-packs. These capacitors are shown on the
exterior of the MCH in Figure 2. Ceramic X7R capacitors are recommended.

3. Vref Decoupling Design

e Four - 0.1uF capacitors in 0603 packages placed near Vref pins (within 500 mils). Ceramic X7R
capacitors are recommended.

1.1.11. VREF Implementation

The Vref input pins supply the AGTL+ reference voltage, which is 2/3 of V. Vref should be generated
with one voltage divider between the MCH and the processor for all Vref pins. It is recommended that
Vref be decoupled with a minimum of six 0.1uF capacitors. Four of the 0.1uF should be placed within
500 mils of the processor input pins (minimum of one capacitor per processor Vref pin). Refer to Figure

10.
V111.5
A
75Q
MCH Procegsor
VREF pins VREF pins

L 0.1uF L 0.1uF 1500 i o.1u|=L 0.1uF L 0.1uF 1 0.1uF
T T T

Figure 10: Vref Decoupling

1.1.12. CLKREF Circuit Implementation

The CLKREF input, utilized by the Intel® Pentium® |l processor for the PGA370 socket, requires a
1.25V source. It can be generated from a voltage divider on the Vcc2.5 or Vee3.3 sources utilizing 1%
tolerance resistors. A .47uF or larger decoupling capacitor is required on this input. See Figure 11: and
Table 4 for example CLKREF circuits. Do not use Vrr as the source for this reference!
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1.1.13.

1.1.14.

intal.

PGA370 PGA370
Vce2.5 Vce3.3
s CLKREF A CLKREF
Y33 Y33
150Q R1

L 4.7uF L 0.1uF R2 L 4.7uF L 0.1uF
=TT 7

Figure 11: Examples for CLKREF Divider Circuit

R1(Q) R2 (Q) CLKREF Voltage (V)
182 110 1.243
301 182 1.243
374 221 1.226
499 301 1.242

Table 4: Resistor Values for CLKREF Divider (3.3V Source)

[All of the combinations in Table 4 are valid]

On-die Rtt Considerations

The Intel® Pentium® Il processor for the PGA370 has variable on-die termination resistors that
terminate the AGTL+ bus at the processor. The value of the resistor can be varied via the RTTCTRL
pin found on the PGA370 socket. The value of the pull-down on the RTTCTRL pin will set the value of
the on-die Rtt. For Intel® 820 chipset designs, the recommended RTTCTRL pulldown resistor is 62
ohms +/- 1%. Please refer to the Intel® Pentium® Il Processor for the PGA370 Socket at S00E MHz
and S50EMHz datasheet for additional information on the RTTCTRL pin functionality.

Connecting RESET# and RESET2# on a PGA370 Design (Uni-
processor)

Uniprocessor PGA370 designs must route the AGTL+ reset signal from the chipset to two pins on the
processor as well as to the debug port connector. This reset signal is connected to pins AH4 (RESET#)
and X4 (RESET2#) at the PGA370 socket. Finally, the AGTL+ reset signal must always be terminated
to Vrr on the motherboard. See Figure 12 below.
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Designs which do not support the debug port will not utilize the 240 ohm series resistor or the
connection of RESET# to the debug port connector. Note: The Vrr pull-up values are 86€2 per Figure

12.
lenITP
- ITP
VIT VTT
360 240Q 86Q
Daisy Chain
Chipset cs_rit_stub cpu_rtt_stub
lenCPU \L
(0 (0 Pin X4
lenCS 0
CPU
= 10pF Pin AH4
lenCS 0.5 1.5
lenITP 1 3
lenCPU 0.5 15
cs_rtt_stub 0.5 1.5
cpu_rtt_stub 0.5 1.5

Figure 12: AGTL+ Reset Schematic for PGA370 Designs

1.1.15. Connecting RESET# and RESET2# on a PGA370 Design (Dual
Processor)

Reset2# (pin X4) should be connected to ground for Dual Processor designs. Reset# (pin AH4) should
be connected per Figure 13 to prevent ringback.
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1.1.16.

Vcmos Vcmos
N N
56 ohm 56 ohm
[] Rit_stub [ | Rit_stub
Chipset CPUlen1
(D CPUO
} -
CSlen
CPUlen2
(0 CPU1

T C1 = 10pf

Parameter Minimum (in) Maximum (in) Refer to the Intel® 820
CPUlen 2.5 3.5 Chipset Design Guide
CSlen 2.25 2.5 for BREQO# Circuitry
Rtt_stub 0 0.25 for DP Systems

Figure 13: AGTL+ Reset for DP Intel® 820 Chipset Based Designs

e R1=56+/-5% ohms

C1 = 10pF +/- 5%

60 Ohm +/- 10% motherboard manufacturing impedance
Place C1 as close to the trace as possible

5:15 trace width to spacing ratio

CPU stub lengths of the same net must be matched within 0.25”

Debug Port Requirements

Due to the lower voltage technology employed with the FC-PGA processor, changes are required to
support the debug port. Previously, the test access port (TAP) signals used 2.5V logic. This is the case
with the Intel® Celeron™ processor in the PPGA package. FC-PGA processors utilize 1.5V logic levels
on the TAP. As aresult, a new debug port connector is to be used on flexible PGA370 designs. The
new 1.5V connector is the mirror image of the older 2.5V connector. Either connector will fit into the
same printed circuit board layout. The pin numbers change, as can be seen in Figure 14. Along with the
new connector, an In-Target Probe (ITP) that is capable of communicating with the TAP at 1.5V logic
levels is required.
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2.5V connector, AMP 104068-3 Vertical Plug, Top View

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

RESET# —p| 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

L 7

1.5V connector, AMP 104078-4 Vertical Receptacle, Top View

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

RESET# —p| 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Figure 14: TAP Connector Comparison

See the specific processor datasheet for more information regarding the debug port.

1.1.17. Processor PLL Filter Recommendations

Intel® PGA370 processors have internal phase lock loop (PLL) clock generators which are analog in
nature and require quiet power supplies to minimize jitter.

Topology
The general desired topology is shown in Figure 15. Not shown are parasitic routing and local

decoupling capacitors. Excluded from the external circuitry are parasitics associated with each
component.

VCC_CORE

R L
PLL1

— PLL Processor

PLL2

Y VSS =0V

Figure 15: PLL Filter Topology

Recommendation for Intel® Platforms
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intal.

The following tables are examples of components that meet Intel’s recommendations, when configured

in topology
Part Number Value Tol SRF Ra;ced DCR
(Typical)
TDK MLF2012A4R7KT 4.7uH 10% 35MHz 30mA 0.56Q (1 Q max)
Murata LQG21N4R7K00T1 4.7uH 10% 47MHz 30mA 0.7 Q (+/-50%)
Murata LQG21C4R7N00 4.7uH 30% 35MHz 30mA 0.3 Q max

Table 5: Componenet Recommendations — Inductor

Part Number Value Tolerance ESL ESR
Kemet T495D336M016AS 33uF 20% 2.5nH 0.225Q
AVX TPSD336M020S0200 33uF 20% TBD 0.2Q

Table 6: Component Recommendations - Capacitor

Value Tolerance Power Note

1Q 10% 1/16W Resistor may be implemented with trace
resistance, in which discrete R is not needed

Table 7: Componenet Recommendations - Resistor

To satisfy damping requirements, total series resistance in the filter (from VCC_CORE to the top plate
of the capacitor) must be at least 0.35€2. This resistor can be in the form of a discrete component, or
routing, or both. For example, if the picked inductor has minimum DCR of 0.25Q, then a routing
resistance of at least 0.10€2 is required. Be careful not to exceed the maximum resistance rule (2€2). For
example, if using discrete R1 (1€ + 1%), the maximum DCR of the L (trace plus inductor) should be
less than 2.0 - 1.1 = 0.9Q2, which precludes using some inductors and will set a max trace length.

Routing requirements:
e The capacitor (C) should be close (< .500” ) to the PLL1 and PLL2 pins, < 0.1Q per route.
e The PLL2 route should be parallel and next to PLL1 route (minimize loop area).

e The inductor (L) should be close to C; any routing resistance should be inserted between
VCC_CORE and L.

e Any discrete resistor (R) should be inserted between VCC_CORE and L.
Other requirements:

e Use shielded type inductor to minimize magnetic pickup

e Filter should support DC current > 30mA

! These routes do not count towards the minimum damping R requirement.
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¢ DC voltage drop from VCC to PLL1 should be < 60mV, which in practice implies series R < 2€Q;
also means pass band (from DC to 1Hz) attenuation < 0.5dB for VCC = 1.1V, and < 0.35dB for
VCC=1.5V.

VCC_CORE

R L <0.1 ohm route
PLL1
Discrete Resistor
Processor

Cc

T

PLL2

<0.1 ohm route

Figure 16: Example PLL Filter Using a Discrete Resistor

VCC_CORE

L <0.1 ohm route
PLL1
Trace Resistance
Processor

C

PLL2

<0.1 ohm route

Figure 17: Example PLL Filter Using a Buried Resistor

1.1.18. Filter Specification

The function of the filter is to protect the PLL from external noise through low-pass attenuation.

The low-pass specification, with input at VCC_CORE and output measured across the capacitor, is as
follows:

< 0.2dB gain in pass band

< 0.5dB attenuation in pass band (see DC drop in next set of requirements)

> 34dB attenuation from 1MHz to 66 MHz

e > 28dB attenuation from 66MHz to core frequency

The filter specification is graphically shown in Figure 18.
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0.2dB
0dE
05dE

-25dE

-404E

D freak 1MH= &eMH= foore

Figure 18: Filter Specification

Note: for Figure 18:
e Diagram not to scale.
e No specification for frequencies beyond fcore.

e fpeak should be less than 0.05MHz.

1.1.19. Power Delivery Guidelines for PGA370 Designs

Intel® Pentium® Il processor with FC-PGA designs utilize Dual Ended Termination (DET) which
increases the current requirements of the Vr regulator. Additional power concerns must be addressed in
designing an Intel® 820 chipset based platform with FC-PGA processors. Refer to the Intel® Pentium®
Il processor datasheet for the latest information.

VCCCORE (VCC_VID)

This should be connected to the VRM 8.4 voltage regulator with sufficient decoupling outlined in
section 1.1.10. Current requirements will vary by configuration and frequency — refer to the Intel®
Pentium® |l processor datasheet for information pertaining to specific processors.

Additional considerations:

Follow VRMS.4 rev 1.6 or later for implementation details for the latest Intel® Pentium® Il processor
Icc requirements. Please consult with your voltage regulator vendor for limitations on their components.
Please consult the Intel® Pentium® Il datasheet for the latest Icc requirements.

Vrrand Vcci.s
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1.1.20.

1.1.20.1.

This should be connected to the 1.5V regulator with sufficient current capacity for dual ended
termination and 1.5V power delivery to the processor. Previous requirements for Vit on Intel® 820
Chipset designs were for single ended termination. Vyr should be connected to the same 1.5V regulator
used for Ve s.

Additional considerations:

It is required that Vit and V¢; 5 be held to 1.5V +/- 3% while the processor system bus is static. +/-3%
is the required design target; +/-9% will come from the transient noise added. Total It current
requirements for both the chipset and the processor are approximately 5.4 Amps.

Distribute Vp with a wide trace. A 0.050” minimum trace is recommended to minimize DC losses.

Vcezss

The Intel® Pentium® 1l processor for the PGA370 socket does not use this signal. Leaving the pin
unconnected is recommended.

Clock Routing Guidelines for PGA370 Designs

Uni-Processor Configurations

Clock signals should be routed on .005” traces with a minimum of .015” between adjacent signals. A
minimum of 0.020” spacing is recommended. The series resistor should be located as close to the clock
driver as possible. The 10pF - 603 capacitor should be added as close to the resistor as possible. The
clock trace length to the processor should be 3.54 inches shorter than the clock trace to the MCH. Refer
to Figure 19.

33 Ohms Length =X

Clock
Driver

—— 10 pF

_ Length = X -3.54 inches

Clock
Driver

10 pF

Figure 19: Intel® 820 Chipset / FCPGA Clock Routing Guidelines (Uni-Processor Configuration)

1.1.20.2.

Dual-Processor Configurations

Clock signals should be routed on .005” traces with a minimum of .015” between adjacent signals. A
minimum of 0.020” spacing is recommended. The series resistor should be located as close to the clock
driver as possible. The 10pF - 603 capacitor should be added as close to the resistor as possible. The
clock trace length to each processor should be 2.40 inches shorter than the clock trace to the MCH.
Refer to Figure 20.
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1.1.21.

intal.

33 Oh Length = X
grlsg; ms Chipset

F

-~ 10pF
33 Ohms Length = X -2.4" '
Clock
CPU1

driver

-+~ 10pF

Length = X - 2.4"

Clock 33 Ohms
driver CPU2

-~ 10pF

Figure 20: Intel® 820 Chipset / FCPGA Clock Routing Guidelines (Dual Processor Configuration)

PGA370 Thermal Considerations

Refer to the Intel® Pentium® Il processor datasheet for the latest thermal considerations for PGA370
designs The Intel® Pentium® |l processor datasheet can be found at:
http://developer.intel.com/design/Pentiumlll/datashts/

The current keep-out requirements are detailed below. shows the system component keep-out
volume above the socket connector required for the reference design thermal solution for high frequency
FCPGA processors. This keep-out envelope provides adequate room for the heat sink, fan and attach
hardware under static conditions as well as room for installation of these components on the socket.

shows component keep-outs on the motherboard required to prevent interference with the
reference design thermal solution. Note portions of the heat sink and attach hardware hang over the
motherboard.

Adhering to these keep-out areas will ensure compatibility with Intel boxed processor products and Intel
enabled third party vendor thermal solutions for FCPGA processors. While the keep-out requirements
should provide adequate space for the reference design thermal solution, systems integrators should
check their vendor to ensure their specific thermal solutions fit within their specific system designs.
Please ensure that the thermal solutions under analysis comprehend the specific thermal design
requirements for higher frequency Pentium® Il processors.
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While thermal solutions for lower frequency FCPGA processors may not require the full keep-out area,

larger thermal solutions will be required for higher frequency processors and failure to adhere to the
guidelines will result in mechanical interference.

THERMAL AIR
SPACE REQ'D
FOR ACTIVE
SOLUT ION
NON-OBSTRUCT I VE
INTRUSTONS ARE
PERMISSIBLE

fe— 3.504 —

[.679

[.058

2.528+ 005
REFERENCE PGA370
SECTION A=A~ DESTGN SPECIFICATION

ALL DIMENSTONS ARE MINIMUM UNLESS OTHERWISE SPECIFIED

Figure 21: Heat Sink Volumetric Keep Out Regions
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Figure 22: Motherboard Component Keep Out Regions

1.1.22.

PGA370 EMI Considerations

4X

_— 4% 258
(| }
400 § 4X 450
[ i
e 4Y 175

NO COMPONENTS

0.122"
OFF M/B

0.060"
OFF M/B

0.121"
OFF M/B

MAX HEIGHT

MAX HEIGHT

MAX HEIGHT

EMI PADS

l.022"
OFF M/B

MAX HEIGHT

Intel recommends that customers implement EMI Heatsink ground pads on any platform under
development that will support Intel® Pentium® Il processors. This recommendation provides the
ability to utilize Heatsink Grounding should it become necessary to pass EMI emission regulations.
Completed designs that do not implement the EMI Ground Pads should consider implementing them in a
future board spin as a contingency plan for supporting high frequency processors. Depending upon the
platform emission characteristics, platform/processor compatibility, platform lifetime, etc., Heatsink
Grounding may not be required and, therefore, OEMs should make the decision to implement the ground
pads based upon their specific platform design characteristics and needs. Please refer to the Inte/®
Pentium® Il Processor Based Platforms and Heatsink Grounding application note for additional
information.
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INTEL(R) 820 CHIPSET

UNIPROCESSOR CUSTOMER REFERENCE SCHEMATICS

REV B (FCPGA PROCESSOR)
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Note that these schematics are preliminary and are subject to change.

THESE SCHEMATICS ARE PROVIDED “AS IS”" WITH NO WARRANTIES WHATSOEVER,
INCLUDING ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR
PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF PROPOSAL,
SPECIFICATION OR SAMPLES.
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use of Intel products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright or other intellectual property right. Intel
products are not intended for use in medical, life saving, or life sustaining applications. Intel may
make changes to specifications and product descriptions at any time, without notice.

The Intel 82820 chipset may contain design defects or errors known as errata which may cause
the product to deviate from published specifications. Current characterized errata are available on
request.
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| _Hp#so B34 ihusg as=o Coea HA#33 DX
HD#31 ) #31 RN i It HA#34 O ———X
| HD#31 4 p, LYo ER-ah AF4
| Hovs2 PO nuss YN 55499 HA#35 D———
| Ho#ss  Cld inuas R <R s ViDo |35 VIDO
HD#34 ST Hp#3a z g4 = Q 63 < @ AM36 ViDL
| Hpws B2 N 22z VIDL =7 VID2
——">—————-C HD#35 (RN o< VID2 VID[3:0
HD#36 €99 HD#36 oy g8y vips |28 VID3 . 28
| _Hp#se  C9 1 ] - g 2
| HD#37 A9 ina7 SNZg 6a8 2 AH26 RS#0 34
HD#38 D8 L5 =< RS#0 &
F—"" ) HD#38 <L <6< AH22 RS#1
HD#39 D10 <o < w =TS RS#1 6,34
oo HD#39 e OWo A AK28 RS#2 6.34
| HD#0  ~-°4 {ipuao Nlo®® I8y RS#2 "
| HO#a1 D4 g < gLm S50 2 reoH0 P HREQ#0 634
HD#42 D129 Hp#a2 I23S E AH16 HREQ#1 634
[ oz AT A ) R REQ#L O g HREQ#2
— . apC] HD#43 L ¢ <~ ] S8&= REQ#2 6,34
| HD#44  Ad pipgag Lliw 2 I = Z0 5 REQ#3 P HREQ#3 634
| HDmas  CLLY o FORNF 8 JaND REG#a BT HREQ#4 634
HD#46 221 Hp#46 LOeo & R
IR s guS38 3 $£5<%0 e —
HD#48 AL7 NI S 9O TZ DEP1# Dro——x
|——"°——— HD#48 2 o - b4 o w < < 'A33
49 C13 e - e < T= Mg DEP2# PE° vcei2
| HD#49  “*°4 Hp#ag NSy R r Q4d%INg A3L der
| Ho#so  C25 | e Faz23 g 9554 DEP3# Dror——X Fan Heade
HD#51 A13 NI N > S <D w DEPa# DL
| HD#s1 AL inusy asggd Z2 Socmnf 29
HD#52 D16 <<Qm 7 >ad <5< < DEP5# D2 -——X
|02 20 HD#52 cSlax o 333 =)
| HD#ss A2 s PESS3Y Y Jdzigs DEPG# DX
| Hossa  C214 e, <O AL I oL DEP7# D————x 80
D#55 C19 N © o A I ] u37 VTTL 5
| HD#55  **4 Hp#ss Y W< =1 < ) o VTTO uw
D56 c27 <S5 a T X o @O RES U35 2
—HOI6 75 HD#56 s3IV T JuUTRZI RESVTT1 S P16
| HD#57 A sy OISIo " S EN2an EsvTT2 |52 L
458 c23 N I ] R s33 2
f HD#58 ©s=818 T SeJuL< RESVTT3
f HD#59 nII=<g < m Ssdg RESVTT4 |E2 w 3
e azi| HD#60 200082 % xxxal RESVTTS |2l =
HD#61 1 SS5SS5S5S — [alalalyalya) AA
oo e [0 38888 E gg22¢ ResvTTe T
T o ) VTT7
| Ho#es  F167 | ouen >>>>3> > RES
HD#[63:0]
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8 7 6 5 N2 4 [ 3 [ 2 [ 1
GTLREF GENERATION CIRCUIT
AGTL REF .
USE 603 PACKAGES AND LOCATE WITHIN
oo Ll J 500 MILS OF THE PROCESSOR INPUT PINS Vit s
. INSIDE OF SOCKET CAVITY =
| ITP Test Port OU:OD \ VITL S VOMOSLS VITLS vee2.s — - -
, VITL5 | R103
VIT1.5 7 4 4 4 4 1
[ 7 75-1%
| , . , y |
| NOTE : ITP CIRCUITS MAY BE PULLED UP) €369 W OIF o | 373 374|375 [C376 | g5 ¢
TO EITHER VTT OR VCMOS1_5 ! m M
7 R157 R171 R366 7 R167 |R163 R152 R364 _— = — 7 0.1UF 0.1UF 0.1UF 0.1UF ! ﬁ
PLACE 603 PACKAGE i
| | = nearv_eMosPIN 818 | oo o3|y | e e e !
14 n 33|18 B8 s|elo|B|Z|E
1K 150  |150 7 1K 1K 330 330 SKT? <|<|R| O|Z|2 |3 <|<|< _ - - .
7 CPURST# R145 240 2 1 =
L ﬂHbm 4 0 1 1 O=HNMSLO O~
31 DBRESET# R_DBRST# 3 ® | o) 1_ 2, E E E E E E E E
! R TCK 0K 6 15 ¢ 2~ roororoeod
_R_TMS 8 7 DI i AN35 N >>>>>>>> AH14 BNR#
— L 2 TDI > BNR# 6,34
PON 10 9 TDO AN37 AN17 BPRI# )
: DO BPRI# O BPREE (o,
12 11 TRST# AN33 AN25 HTRDY#
| ” A5 TRST# TRDY# e 12— g3
u 13 =R a,x R139,\, 47 | TCK A ek DEFER# CAns DEFER# 634
| > 15 uRTVS o R14 47| TMS ™S LoCK# Ofes———HLOCKE 5 634
p 17 | TPREQH 187 DRDY# O —DRDY# ., o,
| 20 19 PREQ# AL23 HITM#
| ovel R_ITPRDY# R142 ITPRDY# A35 HITM# O HOME 5 ooy
22 21 PRDY# AL25 HIT# "
7 (e P I 240 633 HIT# O - < DBSYA 6,34
* | *——25 0 BP2# DBSY# 28— g5
, o 25 2 Bpas ADSH# Ohro——HADSE g5,
*~ 27 | 138 x——F 0 BPMO# FLUSH# p————FLUSHE ()
7 5 ITPCLK 29 BPM1# AJ33 VRM_PWRGD
L] \ BSELO O rsanoos 2831
| 370-PIN SOCKET & =sm
N33 AN29
i | X~z | RSRVDG BRO# O BREQ#0 o 5 o,
L »———>1 RSRVD7 AL31
| N7 | ALS
T L rsrvos PART 2 THRMOP [ Ao
THRMDN_R 22 THRMDN X———— RSRVD9 AH28
35
R MS RSRVD10 THERMTRIP# ﬂx
vees 3 k30 | RSRVD11 A20M# G A20M# 832
X——"1 7 RSRVD12 STPCLK# 1A 832
x—2| RSRVD13 SLP# DS gy
VITLS %5 RSRVD15 SMi# 1 8,32
us X——— - RSRVD16 LINTO/INTR EFA 832
ABM1021 %211 RsRVD17 LINTLNMI [N 55 vecevin
S VITL S 2| RSRVD18 INT# Droe—— N ¢ 510
DXP g 55| RSRVD19 FERR# O = ——FERRE 5 o5
41 Dxn sTBY# 15 X——— RSRVD20 IGNNE# Do 1ONNEE ¢ 45, =
ADDO HW "2 RESVD21 IERR# [0 z
x—1 Ne1 ADDL = = PLL1 %Mww mWW
P
X" NC5 smBCLK l4—— SMBCLK CORE . 5 91132 RS PLL2 cars -
x—9NCY h2 SMBDATA_CORE
SMBDATA 12 SVEDAIA BURE 5 911,32 PICDO 335
x———2 ne1s 1 THRM# 832 «—>——=————— PICDO AC37 4.7UH
1 ALERT# ft———— ' ——<— 9 i PICD1 L35 RSP# O——X 33UF
x——8ncie g3 «—>——— L > picp1 ALLL
25 Ts —Pieak 9B g0k APO# Des——x
62 VCC2_5 APLE DaNzs
Q = CPUHCLK w37 RP# O——X
5 > BCLK
B:
CLKREF BINIT# D228 o
PWRGOOD  AK26 AK24
31 >R8O PWRGOOD AERR# 0, =
4,634 —— CPURSTi# | RESET# BERR# D———X
= 233 RESET2#
reo AG1 E27
A S T@ EDGCTRL SLEWCNTR SLEWCTRL 32
238 o7 RTTONTR pow RTICTRL 3
T E21
% CPUPRES# VCOREDET VCOREDET# 2
: =
[5) s 9| e ol =
S
& o
SR =1
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8 [ 7 [ 6 5 N2 4 3 2 1
veez s
o)
Clock Synth
8 ocC ynthesizer
L20
m) FBH: S
nmemH Provide at least one 0.1uF decoupling cap per power pi *—0 0§
o o o o o o VCC 3 3 CK133 FB VCC2 5 CK133 FB
€180| C190| C192| C199| C171
€207| c215| c223 C186| C198| C206| C214| C170 uiL dddNdd 940 d LTST ST ST o
ks 99499 q 9099 2121 3 2| 3
m T s|o|os| sl S
2 U U U U 2 2 > - N M S W0 © N~ — oM< o
3 3 3 3 3 3 3 2 RN NN 00 —©
S|s|s|s|s|s|s|8 CK133 XIN 222%2%3 3233
oo see o ] 5888885 §h4E
>>>>>>> 55588 = Keep stubs on unused outputs as short as possible.
vces_3 i &K133_XOUT R155
53 PICCLK R 22 PICCLK Tie CPUCLK and MCHCLK outputs together.
== vees 3 1 |2 APICO RI56 4
c1gs 1431 1m0 APICL |54 APICCLK R 22 APICCLK 8
° ° ° ° APIC? 55 APICZR R148
[ * * 10PF 10PF CPU DIv2 1 |50 _CPUDIV2 1 R 22 CPU_DIV2
XTAL_IN —
. | Z CPUDIV2 2 [49 CPUDV22 R L]
XTAL_OUT CPUCLKO |41 _ITPCLK R 22 ITPCLK
COX MO YN oYX NS YooY NS X <220 R189 4
8T S8 2838332333338 § CPUCLK1 |42 CPUHCLK R 33 MCHCLK
RIB4 6
& & & b4 b4 & & L 45 JN 33 CPUHCLK
CPUCLK2 °e 4
CPUCLK3 |46 CPUCLKS R
4,7 SEL133/100;
& CisTop# 28 | SEL133/100# PCICLK F |8 ICHPCLK R RI65 4 ICHPCLK s m o
7 | pcisTOP# POCLKL o__PCLKL R | x| c382 C383
PUSTOP# 2 a =
CPUSTO 6| cpusTOP# 11 PCLk2 R K369 55 PCLK2 0 258
CK133 PWRDWN# 5 | pPWRDWNE PCICLK2 RI83 20 10PF 10PF
12 PCLK3 R 33 PCLK3
SPREAD# 4 PCICLK3 RIS6 21
SPREAD# 14 PCLK4 R 33 PCLK4
SELL 33 PCICLK4 RI87 21 C
SEL1 15 PCLK5 R 33 PCLK5S
SELO > PCICLKS RIOT 16
SELO 17 FWHPCLK_R 3. FWHPCLK o
PCICLK6 RI97 10 |R
18 SIO PCLK7 R 33 SIO_PCLK? b, =
PCICLK? Ro0T 12 |
MCH_CLK66_R33 AGPCLK_CONN
3v66_0 19 o
JP17 P15 JP14 V66 1 MCH_CLK66 8
P19 _. 7 VDDIR pin on DRCG should be decoupled at the component with a 0.1uF cap.
) 25 ICH CLK66 R 33 ICH_CLK66
JP19 is for debug only. 3Vv66_2 R2TT 9 CLKTM and CLKTM# RC network must use 5% or better tolerance components.
3ve6 3 |26 TEST CLK66 R 33
> | 30 IHC 48MHZ %NE 22 ICH_48MHZ vces_3
48MHZ R147 9 o)
2 IHC 14MHZ R 22 ICH_14MHZ
e REFO SIO_14MHZ_ RS0 SIO_14MHZ 9 vegzs 4
lﬁ REFL 22 12 veel 8 2
L = N R - vCC3_3 - m
: 208288088852 - S0
>5>33>3>3>>>>>5>5> veel s VCC3 3 QRCG FBg ° - -
—e
[ 12 C364 |C208 |C196 |C204 |C220 |C209
Om00+ 9 q o " "
1 £ 15 5 75 15 |8
HOST MULTOGPIO 00 ¥ & % o0 ¥ £2308588 B} S S S S El
BUS/RAMBUS JP13 P18 = vees 3 9 g< = R mmmmmw ° o o o ° B
100/300 2-3 ouT JP13 is for debug only. JP1: S > Place C364 next to VDDP
100/400 ouTt ouTt o1 o
133/400 2-3 ouT 2 2 REFCLK =
SFOCNTRLT = " > 3 DRCG PWRDWN# 12| pywron# 30-1%
STOPB# 1 DRCG_CLK CLKTM
STOPB#
MULTO 15
Sprd Spect JP14 Lox MOLTL " MULTO LK
Enabled* IN g< % 3% % . MULTL CLKB#
Disabled ouT gs T o 4 so R185
4 1 C363
23} 51 2
131 GND 2 &
SEL133/100#% JP17 Function HCLKOUT m o
0 IN__|All outputs Tri-Stat 7 Feum 39-1% 3 N
outputs Tri-State s RCLKOUT 7 | -
9 DRCG_CTRL SYNCLKN ©
0 OUT |Reserved I o 1
0 N Active 100MHz, 48MHz PLL inactive Tﬂ NC 50a 0 - DRCG_CLKB#  R205
= gcocs
0 ouT OUT  |Active 100MHz, 48MHz PLL active 0000 No stuff C363
1 IN IN__ |Test Mode g
1 IN OUT |Reserved Y99
1 out IN__|Active 133MHz,48MHz PLL inactive P18 _1C205
1 ouT ouT Active 133MHz,48MHz PLL active* 9,12 MULT1 GPIO 1 o T W
P11 2 2 A
3 L
* TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
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8,38 HUBREF RAMREF R R168 _RAMREF
@ CONN_AGPREF L =& 611
c194 19 100°1%
AGTL REF cio1 c203
_/\_A ”_I_ 0.01UF c1s5 ) 5 E
> 3 3
U1 C158) | 0.1UF o o
1UF it oo6 B £ g B I}
B K =
HD#[63:0] =
- HD#0 R2 | npso z z 23 99 c183, | 0.1UF = =
HD#2
R4 | ypgo - w 1 a3 HA#[31:3]
HD#3 P5 | yoss - Hasg L HA#S 334 =
HD#4 11| osa Ha#a |_H3 HA#4
HD#5 R5 | Hp#s HA#5 |4 HA#S
HD#6 1 G5 HA#6
HD#6 HA#6
HD#7 Y2 | Hpy7 HAw? |-K2 HA#T
HD#8 W11 Hp#g HA#8 |-H5 HA#S
HD#9 u1 H2 HA#9
HD#9 HA#9
HD#10 T2 | Hps1o HA#10 |34 HA#10
HD#11 Y3 | Hp#11 HA#11 L1 HA#11
HD#12 W2 | pp#12 HA#12 J5 HA#12
HD#13 U3 | Hp#1a HA#13 [KL HA#13
HD#14 Y1 | pp#14 HA#14 |12 HA¥#14 vDDQ
HD#15 U2 | Hp#1s HA#15 K5 HA#15
HD#16 wa K HA#16
HD#17 w3 Home HAG L4 HA#17 m 470PF
HD#17 HA#17 5] MCH_AGPREF_CV
HD#18 V4 | nosis Ha#ts |Ka HA#18
HD#19 U4 12 HA#19
HD#19 HA#19
HD#20 13 N2 HA#20 2 8
HD#20 HA#20 4o 8 oo
HD#21 Y4 | ppgo1 HA#21 [-M3 HAZ2L 2% 33 g
HD#22 YS | Hp#22 HA#22 |-M HA#22 ®
HD#23 T4 | Hp#23 HA#23 |-M1 HA#23 MCH_AGPREF
Hoezs ] o A a—r viris z
HD#25 Hawos M4 HARSS
<
HD#26 Y6 | Hp#os HA#26 [PL HA#26 Wb
HD#27 W5 | o7 HA#z7 N1 HA#27 838
HD#28 U6 | Hp#os Hawog |P2 HA#28 |
HD#29 HA#29
Hoa V6 | Hp#2g HA#29 [P3 Fren Qs 470PF \\iIcH_AGPREF_CG
W6 | Hp#3o HOST HOST HA#30 N4 93°
HD#31 T6 | Hp#31 HA#31 M5 HA#31
HD#32 wr
HD#32
HD#33 U7 | o33 CPURST# |_P4 CPURST# ° a3 Place MCH_AGPREF circuit near the MCH.
HD#34 Y8 | yp#as ADs# (D2 HADS# 4,34
HD#35 Y7 | yp#ss BNR# |5 BNR#E 434 N
HD#36 T8 | pp#ss BPRI# [-GL BPRI 434
Fosas £ e | perer a2t
iy T7 | Hp#3s 8asg DEFER# |—F2 v 434 vcel_8
39 W9 | Hp#3g g283 DRDY# |—FL 434
HD#40 U8 | Hpwao S g m m HiT# |-D3 HIT# 434
HD#41 WI0| ppsgr N m H, m HITM# —EL HITM# 234
HD#42 Y10 | ypugo m m, 3 w w HLOCK# |F3 HLOCK# 234
HD#43 V8 | nowas Se 2072 HTRDY# [—F4 HTRDY# 434
HD#44 U9 | ppyag 88 433 g oL 3
> 3 ?
HD#45 Y9 | Hpias 80 scSaa Rowo - ES RSI0 44, E58
HD#46 W11} Hpsas g% zo3U Rs#1 —CL RS#L 3,34
HD#47 19 | howar =5 mm CE Re#2 |E RS#2 e
HD#48 Y11| ypsag EEEEE] 611 RAMREF
s T o |
- S = 4 X
noe HD#50 EEZs g HREQ#1 (G4 Immoﬁ 334 veel 8 S
:ouww U10| Hp#st g% M 3 38 HREQ#2 [—E4 Inmmﬁ 334 8
HD#53 L o2 R HREQHS | B2 HREQ#4 334
| HO#58  Wi2l pypuss gy gaza HREQ#4 |-G Q 3,34
HD#54 T11| ypyss R s3arp s
g >0 F
HD#55 13| psss cEisadad L e 12 MCHCLK s gsa
MWMMM Y12 Ho#s8 3 ggg¢gg F20 PCIRST# =T F
HD#57 9555545 RSTIN# [F80— =7 %< 810,11 12,16,19,20,21,22 L
| HD#58  Wid| pypusg HLCOMP [-Al8 MCH_HLCOMP
HD#59 11
HD#60 HD#59 GRCOMP R129 PI; R129 and R180 I than 0.5" from MCH using 10 mil t
U2| ppseo TEST/GRCOMP |-T15 lace a less than 0.5" fro using il trace.
HD#61 via| yoser 40.2-1%
HD#62 V14| youer 1
HD#63 W13| ypue3 -
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W _oos
— HL[10:0]
GADI[3L:0] 6ADO 1 HLo | F19 HLO s
19 G_ADO HLL | F18 HLL
GAD1 Gl8 | _ap1 HL2 | E17 HL2
GAD2 G17 | _AD2 HL3 | E19 HL3
MMWM MHM G_AD3 " HL4 | B20 HL4
GAD5 G20 G-ADA HLS | B19 HLS HL10 R209  sE|133/100#
G_AD5 HL6 | B18 HL6 7,83 45
GAD6 HI7 | _AD6 HL7 | A20 HL? 82K
GAD7 H18 | g aD7 HL8 | D17 HL8
Mwmw “MM G_AD8 HL9 | c18 HLY N<¥
G_AD9 HL10 | D18 HL10 1S
GAD10 K17 | g Ap10
Mwwm _MM G_AD11 HL_STB | D19 HL STB 8,38
G_AD12 | HLsTB# |c20 HL STB# 8,38
GAD13 L19 | g AD13 —
MMWH __MM G_AD14 _ Rewkout LB1 RCLKOUT 5 VCC3_3SBY
G_AD15 A2 HCLKOUT 5
GAD16 w7 HCLKOUT
G_AD16 LDQA[8:0]
GAD17 P18 | G AD17 DQAO AL LDQAD 1 VCC3_3SBY
GAD18 M16 | g ap1g DOAL|-CL LDQAL "
GAD19 P17 | g_AD19 DQA2|-Ald LDQA2 X
GAD20 NI6 | G Ap20 DQA3|-Cl4 LDQA3 <
GAD21 P20 G_AD21 DQA4 Bl4 LDOQA4 u14
GAD22 P16 | 6 AD22 boAs| €15 LDQAS 016,29, PWROK_CTRL
GAD23 R20 | G Ap23 boAG AL LDQA6 7
GAD24 120 | & Apos poa7|-C16 LDQA7
GAD25 R17 | g AD25 DQA8|-AL6 LDQA8
GAD26 U17 | G_AD26 LDQB[8:0]
GAD27 Ti6 | G_AD27 DQBO-C LDQBO 11 =
GAD28 U18 | g Ap28 DQB1|-BZ LDQB1
GAD29 118 | G Ap2e AGP DQB2|-C8 LDQB2
GAD30 020 | g Ap30 DQB3 A6 LDQB3
GAD31 U19 | g Apa1 DQB4-CS LDQB4
[A5  LDQBS |
GC/BE#[3:0] GC/BE#0 H16 Doss ; LSCK and LCMD must neck down to 5 mils for 175 mils at Q10 and Q9 attach points.
19 G_CIBE#0 DQB6 )
GCIBE#1 G_CIBE#L DOB7|-A4 LDQB7 Place Q10 and Q9 as close as possible to MCH VCCESBY
G_CIBE#2 MEMORY DQBg|-C4— LDQES |
GC/BE#3 G_C/BE#3 LCOL
Ro0 |A7 LcoLo 1
1. GFRAME# L16 | g_rRAME# RQ1 LC8 LCOLL
1. GDEVSEL# N19 | G pevseL# RQ2 A8 LcoL2 g 47K
193 GIRDY# N20 | G RDV# RQ3 -2 LeoLs - X &
103 GTRDY# M20 | G_TRDY# RQ4 B9 Leoka LROW([2:0] "
. GSTOP# MI8 | ¢ stops RQ5 [A9 LROWO 1 SCK_CTRL
o GPAR K16 | g pAR RQ6 LROWL d o
19,32 GREQ# U1s | G REQ# RQ7 |-Cl LROW2 z
1. GGNT# Y16 | g gNT# @ B
1032 PIPE# W16 | pipgs ctm BlL LCLKTM 11 g Qe al
v |LALL LCLKTM# " = m
s MCH_CLK66 w18 o1 kes crm LA LCLKFM " 2 d 7 g PWROK CTRL B g
crm# | BL LCLKFM# " 2
1032 RBF# V16 | pprs 2
1002 WBF# V15 |\yprs L LcMp 11
cmp (B °
ST0 Wi5 | g1g sck B2 Q9
STI2:0] mm HHN sT1 L sio -C2 LSIO 1 m
19 ST2 B S -
— SBAO ]
103 ADSTBO J19 | AD_sTBO SBAL 3
199 ADSTB#0 H20 | ap sTBHO sBA2 E =
103 ADSTB1 R18 | Ap sTB1 SBA3
193 ADSTB#1 R19 | Ap sTBAL AGP SeAa
1932 SBSIB Y20 | s sTB sBAS
1932 SBSTB# Y19 | sp_sTe# SBAG =
— SBA7
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u13
AD[3L0] 200 ICH_096 VCMOS1_5
16,20,21 ADL 62 ADo ] [ A20m# HEL A20Mi 432
G4 | ap1 E1 SLP# '
AD2 = CPUSLP# 4,32
AD2 FERR# |F15 FERR#
AD3 E 4,32
AD3 | B17 IGNNE#
AD4 u GNNE# 4,32
AD4 INIT# LE15 HINIT#
ADS £5 41032
AD5 CPU El4 LINTO
ADG 0 INTR 4,32
AD6 B16 LINT1
AD7 E2 NI 432
o AD7 s LE14 SMI_cs#
D1
Ao 5 AD8 STPCLK# |ALZ STPCLK# 432
AD9 AlS KBRST#
AD1O 4 RCIN# 12,32
AD10 A2 B15 A20GATE
ADLL o L 0GATE 12,32
AD11 HLitoo 100PF
AD12 Cl | Ap12 ICH_A — HLo | D17 HLO [100)
AD13 B1 . - 7
AD13 HL1 [E17 HL1
AD14 D4 | Ap14 W2 [F17 HL2
AD15 C3 | Ap1s HLs |G16 HL3 -
AD16 A4 | Ap1e J15 HL4 i
AD17 B4 HL4 Place R239 less than 0.5" from the ICH using a 10 mil trace.
AD17 HLs | K16 HL5
AD18 c5 | apis e LK1z HLe veel 8
AD19 C6 | Ap19 B HL7 17 HL7
AD20 B5 | AD20 Y HLg |H15 HL8
AD21 E7 | Ap21 HLg [ 917 HL9
AD22 6 | ap22 HL10 14 HL10 <
AD23 B6 0 ™ 83
AD23 F16 HL11 TP o as g
AD24 D7 AL = 73
AD24 Gi17 HL_STB <
AD25 B8 HL_STB 738 g
AD25 pCI o Hi7 HL_STB#
AD26 A7 . STB# 7,38
AD26 HLCOMP [M17 ICH_HLCOMP
AD27 A8 | ap27 HUBREF |13 o HUBREF 68,38
AD28 87 | ap2s L
AD29 C9 | Ap29 C237
AD30 D8 | Apa3o PIRQA# [R10 PIRQ#A 16,19,20,21,32 0.01UF
AD31 c7 | apm1 PIRQB# [AL0 PIRQ#B 19,20,21,32 ’
C_BE#[3:0] C BE#O D2 PIRQC# B10 PIRQ#C 20,2132 Place C237 close to ICH.
16,20,21 CBEO# pIROD# |C10 PIRQ#D o
C_BE#1 B2 | cpps1 Ql 20,21,32
w0
C BE#2 A3 | cpesn g RQ IRQ14{PLL IRQ14 22,32 N
C BE#3 D6 | cgexa m IRQ15 HNNid Huo_wwrx 22,32
) ci6
DEVSEL# S APICCLK 5
16,20,21,32 ERAMEH D9 pevseLs S< ApicDo (E16 PICDO 4,32
16,20,21,32 B3 | FRAME# 9 82¢g c17 PICD1 i vcel_8
,20,21, \RDY# 2 Sfws APICD1 432
16,20,21,32 IRDY# sgds SERIRQ [R4 SERIRQ 12,21,32
16,20,21,32 IRDY# €4 TROY# 25T ‘ o
e STOP# w g
16.20.21.32 v DS | stop# N 4 — REQH0 [AL4 PREQ#0 2032
16,20,21 A9 1 pAR G oous B1 PREQ#1 i <
PCIRSTE 5 tEog REQ#1 20,32 9o o
6,10,11,12,16,19,20,21,22 PLOCKE PCIRST# R REQ#2 [B12 PREQ#2 21,32 8< g
2021, B2 | pLocks gz6¢ Reo#s D12 PREQ#3 ' =1
SERRY AL 12535 Q#3 16,32
16.20.21.32 — SERR# B REQ#A PREQ#4 »
E9 | pERR#IGPIO7 S g < T PREQ#! HUBREF
MMM.MMM PCI PMER KL | pos m dog pCl | GPIOLREQ#BIREQ#S |4 QS 21,32
o132 REQ#A N6 | GPIOO/REQ#A R GNT#o [AL3 PGNT#0 20,32 5
y GNT#A PS5 5383838 C1. PGNT#1 =
2132 GPIO16/GNTHA 9889 GNT#L ) 20,32 S
5530 GNT#2 AL PGNT# 21,32
GNT#3 [C12 PGNTi3 1632
5 ICHPCLK Cla| peicLk GNT#4 [-ALL PGNT#4 2
_ | GPIO17/GNT#BI/GNT#5 (RS PGNT#5 21,32
Place HUBREF circuit between MCH and ICH
HUBREF voltage = 0.9V +/- 2%
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: <,onw 3sBY : s 5 N2 4 3 2 T
_ O _I_ = VCC3_3SBY vee3 3 vees
VCC RTC JP VCC5_REF N .
U13 W W AH c233
© ICH_096 Q w
m 3 < < < < °Rs 3 2 7 $ g<x
5 a o a o = ° S 4 82+
88 8 § g ¢
R245 Z ¢ 2 3
Py [e] [ 0 m
2 °
i« wH ] — N12 PDCS#1
THRM# =
S 82K SLP s3# K3 PDCS1# 2
2 29,31 o o GPIO24/SLP_S3# sposiy | L14 SDCS#L >
w vees 3 30 némo_w K2 { sip_ss# ppCs3H |UL PDCS#3 p
VBAT CR 3 P20 . 7,16,29,3D CWRETNT 33| pwROK spcsa |-L16 sbcs#3 I
K . 18 M2 pwRBTN#
RTC_RST JP ICH_RI# R PDAQ
N 2 = RSMRST# R PDAO
3 17,31 MULTL G L T# PDAL (122 PDAL PDA[2:0]
5,12 ov,oNem 0 L4_| GPIO25/SUSSTAT# pDA2 |-P12 PDA2 »
. RTC LR sl 18 FPLED K4_| SUSCLKIGPIO26 SDA | M1 SDAO
- SpA1 |_M15 SDAL SOA20
h 411,32 SMBDATA CORE _ J1 | gugpATA L1 SDA2 20
5 8 o ¥ ¥ 411,32 SMBCLK_CORE 12 SbAz 22
N N =1 © o SMBCLK
(8] o SMB_ALERT M1
A 32 GPIO11/SMBALERT# PDDREQ|-ULL PDREQ -
[ YSTEM
3 LPC_SMI# SYs SDDREQ[-PLZ SDREQ I
& 12 ® Ell | gpios PDDACK# | U12 PDDACK# P
LPC PME#
L 12 R23Z INTRUDER# D11} Gpios SDDACK# |-ML SDDACK# P
= B \_J; J4_| GPIO10/INTRUDER# PDIOR# |-R1L PDIOR#
8.2K SDIOR# 2
RTCRST# HL | RTCRST# sDIOR# [-N16 2
Ti1 PDIOW#
4 YBIAS H2 | vBias ICH_B Polows# 22
— RTCX1 H3 | rroxt — Splows | N15 Spiow# -
BATL RTCX2 HA_ | rrexe PIORDY |-N11 PIORDY -
SIORDY | N1 SIORDY I
s ICH_CLK66 16 cires PDD[15:0]
ICH_14MHZ us PDDO |-R10 PDDO
5 CLK14 22
ICH_48MHZ w2 | cikas pDD1 |NO PDD1
= Use CR2032 battery. 5 pOD2 | RY PDD2
p— ug PDD3
15 AC RST# TL_| AC_RST# PDD3
AC_SYNC 13 pDD4 | RE PDD4
13,15 AC_SYNC
AC_BITCLK R PDDS | U8 PDD5
13,15 AC_BIT_CLK PDD6
32.768KHZ, 9.13.1! AC_SDATAOUT T2 | ac_spouT ACo7 PDD6 [-RZ
c251 13,15 = u7 PDD7
AC_SDATAINO Ul PDD7
13,15 s ACSDINO o7 008
Strap JP26 & & 15 SDATAINL P3 | GPIOYAC_SDINL PoD8 - PODO
&
No WD Reboot IN - B o1 SPKR U3 | opkr IDE PDDS 0 PDD10
- PDD10
*
Reboot on WD ouUT o R212 GPIO12 N4 | gpion2 — PODL1 |P8 PDD11
L \7! !mﬁm 8.2K GPIO13 2 | gpiots pDD12 |19 PDD12
- . P9 PDD13
Stra —U JP5 L 8.2K GPIO21 Bl4| gpio21 GPIO PDD13 10 PDD14
Safe Mode IN 21 PCI_TEST R98 5 MULTO_GPIO D13| Gpio22 PDD14
S W GPI023 FP P10 PDD15
ICH - 0K 18 LED D151 Gpioz3 PDD15
stra T
p ou 5 DRCG_CTRI62 16,32 ALERTCLK_SBY M5 | GPIO27/ALERT_CLK bis SDDO SDD([15:0]
oK 16,32 ALERTDATA SBY L5 | Gp|028/ALERT_DATA SDDO Rt ey 2
— SDD1
No stuff R98. ]
CMOS JP20 10,12 LADO/FWHO R6 1 | Apo/FwHO spp2 |-T17 SDD2
Normal* 1-2 vees 3sBY 10,12 LADI/PWHL US| | ADI/FWHL SpD3 |16 SDD3
Clear 2-3 - 1012 e T5 | L AD2IFWH2 D4 | U15 SDD4
1012 _.Umwﬁ%xw T4_| | AD3/FWH3 LPC Spps | _R14 SDD5S
Rozs 12 —— 16 { | DRQOH b6 |-PL SDD6
M GFIO8 N3 | GpIOg/LDRQL# spp7 |13 sDD7
018 SPKR vecs 3 2 1012 LERAMEAIFWHA U4 | | FRAMEAIFWHA spps |-U14 sDD8
' - - SDDo |_T14 SDD9
23 cmMu:u Rl | ysgp1+ Spb10 |_P14 SDD10
P26 23 USBPIN P2 { ysBp1- Spp11 |T15 SDD11
23 USBPOP P1_ usBPo+ Spp12 UL SDD12
23 USBPON N2_| ysspo- uss Spb13 |R15 SDD13
g2k 2 oc#l M4 ocyy spp1a |-R1Z sbp14
SPKR_STRAP) 2 OC#0 M3 ocox sop1s |-P16 sbp1s
AC_SDOUT_STRAP
g <27K
3
4
PS5
TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
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8 7 6 5 N 4 3 2 1
vces 3
° ° °
c301 lﬁnwwmlﬁﬁﬂ hwom
vces 3 vces 3 w w w m
- Do not tie Vpp to 12V. Vpp should be tied - 3 3 3 2
to VCC3_3 for onboard programming. = S S s
®
°
\Hf u16
€300 €305 1 20 =
21 s
R296 NC1 GNDA
° ° FWH IC 2 | |\ veea |39
i [
c c 8.2K 3 | nes Fwha |38 LFRAME#/FWH4 012
4| nea i |37 HINIT# 1632
= x——51 nes FWH  pruge 36
Rogs  X———2- NCB RFU35 |5
u. FGPI4_7 | rpig RFU34 24 ¢
82K e 8 Nes RFU33 22 ¢
s FWHPCLK 9| ok RFU32 |32
R299 10} vecio veear 3L
VPP_R 1| yep GND3o |39
0K PCIRST# 12 29
6,8,11,12,16,19,20,21, 3 RST# GND29 28 | ADSIFWH3E
x——323 1 neas FWH3 912
300 14 | ncia Fwhz |27 LAD2/FWH2 o012
FGPI3 15 26 LADL/FWH1
303 FGPI3 FWH1 912
8.2K FGPI2 16 25 LADO/FWHO
R30S FGPI2 FWHO 9.12
22, SEGDETECT 8.2K FGPIL 17 | ropin Do |24
R306
22 {_PE6DETECT 0K ° FGPIO 18 | rapio b1 |28
0K 19 | ey D2 |22
20 | g4 ip3 |22
For drive side detection, stuff R304,R307. No stuff R305,R306.
N PN Pl VCC3_3—
For host side detection, stuff R304,R305,R306,R307. a 1] a 8 VCC3_3
< <
R308 WPROT
1 47K
P21
Top Block Lock H
TBLK_LCK
Pl
5 <3 ouT Locked
X o
*
IN Unlocked
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7 6 5 N2 4 3 2 1
2 RIMM Sockets
8lx
As shown, RIMMs are 184-pin connectors. % o
1 18
LDOALES) R = A TERM_DQA[8:0]
; LDQAO  A10 AL0 TERM_DQAO 33
7 LDQAO RCMD |_B59_ RCMD A B59 | memp LDQAO
LDOAL B8] |poap RSCK A LpoA1 |B8 TERM_DQAL
LDQA2 8 RSCK (-A59 AS9 | Rsck 8 TERM_DQA2
LDQA2 A36 MRIOUT 11 A36 LDQA2
LDoAZ 86| |pons SI0/SOUT SI0/SOUT DA |B6 TERM_DOA3
LDOAY 26| | poas Lboaa |46 TERM_DQA4
LDQA5 Q RDQAQ -A83 RDQAD A AB3 | RDQAO o TERM_DQA5
B4l | pQAs B RDQAL A B LDQA5 B4
LDQA6 RDQAL (B85 851 RDQAL TERM_DQA6
Q A4l | poa6 A RDOA2 A A LDQAG [A4 Q
LDQA7 B2| |poa? RDQA2 [ABS 851 RDQA2 LDQA7 [B2 TERM_DQA7
LDQA8 A2 RDQA3 | B87__ RDQAS A B87 | RpQA3 A2 TERM_DQA8
LDQB[8:0] LDQA8 A87 RDQA4 A A87 LDQA8 TERM_DQB[8:0]
LDQBO _ B24| | hopo RDQA4 RDQA4 LDoBO |B24 TERM_DQBO -
7 Q RDQAS |-B89_ RDOAS A B89 | RpQAS ~ 33
LDQBL A% | | pogy RDOAG A LpQB1 [ A2 TERM_DQB1
LDQB2 RDQA6 -A89 Q AB9 | RDQAG TERM_DQB2
B26| | pQB2 B9l RDOA7 A Bo1 LDQB2 {B26
LDQB3 A28 RDQA7 9 9 RDQA7 A28 TERM_DQB3
LDQB3 =) A91 RDQA8 A A91 z LDQB3
LDQB4  B2g B RDQA8 RDQA8 8 B28 TERM_DQB4
LDQB4 PN RDQBo [-B69 RDQBOA  B69 | ppogo 0 o LDQB4
LDOB5  A30| |pogs S Sg RDOBL A 22 2 LpoBs [ A30 TERM_DQBS
LDOBS < @@ RDQB1 |-A67 Ql A67| RpQB1 £S5 © TERM_DQB6
LDQB7  A32 LDQBA 8 m 3 M g RDQB2 [-B67 RDQB2 A B67 | rpQB2 Wv Zaoxo LDQEBG A32 TERM_DQB7
3 ) @ 3 z z
LDOBE a2 (ocer S838% RDQB3 A5 RDQES A 65| RDQB3 (2039 P TERM_DQBS
LDQB8 g<gEd RDOB4 | B65  RDQBA A 865 | ppoBa GERgz LDQBS
LROW([2:0] 2483 RDOBS | A63  RDOB5S A A63| RpoBS 533%3 TERM_ROW([2:0]
. LROW2  B16| | rowz 3D Ql RDOB6 A Ql SRERY LROW2 | B16 TERM_ROW2 _ 33
EEEER RDQB6 [B63 RDQB6 A B63 | ppope 528z a
LROW1 852 RDOB7 | A6L__ RDQBT A 261 poos? $2e2y LROW1
Leoao) #— O LROWO PR RDOBg | B6L  RDOBB A B61 | rpos LR LROWO TERM CoLa TERM_COL{4:0]
7 €O A20] | coLa 58589 Izaz> LcoLa [A20 col 33
LCOL3  B20| oo fsdal 575 RROWOA 75 £8E8E LcoLs [B20 TERM_COL3
LcoL2 22| | coL2 MPE R RROWO RROWO QT @m x> x> LcoL2 LA TERM _COL2
oo gigas RROW1 |AZ5__ RROWL A A75| RrowL R TERM COLL
Col B22| | coL1 PR B77 RROW2 A g7 582 %2g LcoLy [ B22 col
LCOL0  a24 sI3asS RROW2 RROW2 DR NG Y 24 TERM_COLO R287 CTERM_RIMM
LcoLo 2g525 % RCOLO [-AB9  RCOLO A A69 | pcoLo £23EZEP Leoto 28-1% B
¢ Qo E -1%
LCLKEM Sldfay RrcoLy [B7l  RCOLLA B71 | RcoLl [ g LKEM
7 > LCLKFM_B10} | cpy S5NIE® 3 RCOL2 A a38%%e LcFm (B10 C
LCLKFM# g1 DSBS g RcoL2 [AZL 71} RcoL2 wo 0o 0= B12 CLKFM# R286
7>—— LCLKAM# B12) ycpvy | duSuwh € B73  RCOL3 A B73 538L% kg LoPm
LCLKTM _A14 o3I HARL, RCOL3 RCOL3 223RSRES Ald CLKTM 28-1%
’ LCLKTM# ™M B 2589895 S rco A3 RCOL4A A3l peos 20822 2 LCT™ LKTM# 5
7 < Azjewe 82I5@gis Q25888883  Lotm AR = 5
s 8483289 ®orDWE B> L
b S 3
LCMD B34 LTI IL S Rorm B8 RCFMA BB3 | perM S X p o a8 8 Ele B34 TERM CMD 33
7 LCMD NI - RS -] B81  RCFMN_A B81 ANRADTE>>O LCMD
LSCK  A341 | gy II522 % g ROAWH RCFME S £ @ NRB NG 2 Lsck |A34  TERM SCK 33 c291
7 Lso B3 $F5858028C Rrem AR RCTMA A9 petm EE2EZEmEzxw B35 MRIOUTL
7 SOSN & 383wl 2352 Rotwe |ABL_ RCTMN A 281 porws 2 B S BBEBEG  sosN
h<ga i DE e > 0.1UF
RAMREF AS1 s.wm%&mwwm vees 3 252833888 A1
611 S o R BRIBIBERS s B3 g msalsn glaEmzram VRERA
851 yrepg O o S % @ @ O WO TSI3888888  yrers BSL
49,1132 502222335 M sat. 30Enwssmwm
>5>0000ccacx SA2 |-BSZ B57 | sa2 me=88888% =
SMBCLK_CORE 53 | oL scL |28 vces 3
SMEDATA_CORE AS5 | spa = H SDA [-A55
ABT = ABT
Swp Swp
49,1132 56 RSRVA4/RESET [-B38 g B38 | RSRV4/RESET
SVDDB SVDDB 169 | | OAUF
AS6 | SvDDA SVDDA [-ASGg * I}
c228
0.1UF
vces 3
- PCIRST# =
vces 3 6810121619202122 0. o SMBCLK_CORE
o MBDATA CORE
4,9,11,32 S co
ol L o RAMREF . 6,11
2«
| cies _|c2s6 _|c243 c236
0.1UF 0.1UF 0.1UF 0.1UF
swp
i i @ == == == =
4
o
g & H
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8
vees vees 3
vees 3 017 <
26 ,YCC5 KBMS J 01012 LFRAME#/FWH4 4| rramer > 555 vees vces 3
01012 LAD3/FWH3 23| LAD3 o INIT# |66 PAR INIT# 2
0 e LAD2/FWH2 22 67 SLIN#
2 910,12 LAD2 SLCTIN# " ORIl 24
1 2 4 2 <47k 01012 LADI/FWH1 1] L aD1 pD7 |15 PDR 2
° ° °
01012 LADO/FWHO 20| L apo o6 |74 PDR6 ° A
2 X e LDRQ#0 25 | | pro# LPC IIF pDs |13 PDR5 -
« < 9.12 PCIRST# 6 o) PDR4 C309 c34g_|caa1 | c313_|cazs @
LRESET# =
i 8,10.11,12.16,19.20,21; LPCPD# 27| Locror PARALLEL PORT I/R ros |71 PDR3 - 0
0 LPC PME# 17 | pugs o2 |70 PDR2 01UF  [0.1UF [0.1UF [0.1UF |0.1UF 2.2UF
8,12,21,32 SERIRQ 30 SERIRQ pp1 |69 PDR1 . o o o
w2 SIO_PCLK? 29 | pey oLk _ m_o pDO |68 PDRO
' sLeT# 2 mﬂum 2 1
KEDAT 56 | KpAT ] PE |18 24 = =
2 KBCLK 57 | koLK r_UOL.NWNNX BUSY |79 BUSY 2 Place next to VREF. Place decoupling caps near each power pin.
26
2 MDAT 58 | MDAT ACK# [80 ACK# 2
2 MeLK 59 { mcLk KYBD/MSE I/F ERROR# 81 Enne 24
832 KBRST# 63 | KBDRST ALF# — 24
832 AZ0GATE 64 | A20GATE - L strRoBE# |83 2
IRRX 61 | |RRX2/GP34 FAN2/GP32 | 54 PWM2 18
1
18 IRTX ® 62 | IRTX2/GP35 _1 INFRARED I/F FAN1/GP33 [-25 PWML 18
25 RXDO 84 | RxD1 — FDC_PP/DDRCIGP43 |28
TXDO 85
c320 |c317 TXD1
- 25 WMMMN mw DSR1#
RTS1#
A4TOPF | 470PF " cTs#0 88 | crens SERIAL PORT 1
25
DTR#0 9 DTR1#
25 RI#0 90 | Rig#
il o DCD#O 91 | pepis _
. RXD1 95 | rypz IRRX ] vees 3
TXD1 96 | TXD2_IRTX
ps DSR#1 97 | psrox
RTSi 98| RTS2# SERIAL PORT 2
i CTs#1 99 | crso GP6O/LED1 (48— «
5 DTR#1 100 | prRo# GPGULED2 49— gss
LPC header. For debug only. 25 RI#1 92 | Rio# GP27/10 SMi# |50 LPC_SMI# 9 &
320 25 DCbeL 94| pepzw - GP3O/FAN_TACH2 |51 TACH2 1
9,10,12 LAD3/FWH3 1. l2 GP31/FAN_TACH1 > CPU_TACHL
91012 & LAD2IFWHZ 3 [ a 6 DRVDEN#1L 2| DRVDEN1 ~ — GP25/MIDI_IN (46 MIDLIN 27
1012 DRVDEN#0 1| DRVDEN GP26/MIDI_OUT 47 MIDI OUT
91012 o LADLFWH1 5[] 6 6 VTR 0 _ 7
- | MTRO#
910,12 g LADOFWHO 7 8 6 50 . o JIBUTTONL
[ DS0# GP10/J181 27
9,10,12 LFRAME#FWH4 9 10 6 1BUTTONS
g = DIR# 8 DIR# GP11/182 [-33 27
10,11,12,1819,20,21,22 PCIRST# 11 12 6 STEP# 4 J2BUTTON1
512 o SIO PCLK7 1315114 6 9 STEP# GP12/32B1 27
" — WDATA# 10 35 J2BUTTON2
9,12 LDRQ#0 1511116 6 WDATA# GP13/J2B2 —=>———————————< 27
' 17 1211 18 6 WGATE# 11 | WGATE# FDCI/F GP14/J1Xx |36 JOY1X 27
AR HDSEL# 12 | HpsEL# GP15/J1Y |37 Joviy 27
59 MULTL GPIO 19 20 6 o
21 [ 00 2 INDEX# 13 | |NDEX# GP16/J2x |38 J0 27
8,12,21,32 SERIRQ 23 [ ~124 26 TRKED 14 TRKO# GP17/92y -39 JOvzY 27
T 25 11 26 26 WRTPRT# 15 | WRTPRT# GP20/P17 |41 KEYLOCK# 18
Py e ° 2 RDATA# 16 | RDATA# GP21/P16 42—
w 2 p!
1911 y 2 DSKeHGH 4 pSKCHG# ~ — GP22/P12 43—
6 45 SYSOPT
CLKI32 LOCK GP24/SYSOPT
SIO_14MHZ 19 ] CLOCKS Pulldown on SYSOPT for 10 address of 0X02E
. 5 CLOCKI A
- [alyalyaal
zzzz W q
66606 = 8 247k
4dd d
g S
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AC’97 Audio

vees 3
vcelz
VR2
MC78MO5CDT ° o VCC5 AUDIO 13,14
w w w
v |3 VCC5_AUDIO o ° 3 2 2
X 1314 o S =
° IN
il cr7
GND 4 ca9 c21
ce2 ca8 No stuff C358.
P 0.1UF P 0.1UF C358
2 g H 5 | H 0.1UF
3 |8 3 |k
— o — O
° 1,.—0p2
® ce= L4 vces 3 = AGND. AGND.
117
AGND.
= AGND. =
\Hropcﬂ
R67
L AC97_SPKR ° o AC97_SPKR_R
8 Yok H Hn;
o< ¥ 0.1UF
853
© cgs b b
= w2
- bl Ll B BB
> >
. 29 g9 x> %2z zz7
2g 8% QR B
WETANT €70 acer_spr
= /T C97_S C 12 PC_BEEP
14 MIC IN LINE_IN_L Series resistors are for test purposes only.
14 MW MiC1 RESET# 11 PRI DWN RST# R R31 PRI_DWN_RST# 15
%——22{ mic2 0K
CD R 0| cp R SDATA_OUT |5 AC_SDATAOUT R SCAAARTZ__AC SDATAOUT 4
14 oL " | SDATA_IN [B_AC_SDATAN R Mg AC_SDATAINO, '
14 CD_L SyNC [10AC SYNC R K AA/RL0E AC_SYNC
14 CD_REF 19 | cp_REF AD1881 BIT CLK |6 AC BITCLK R\ \ RS6 oK AC_BITCLK 915
s % 17 | vipeo R _ A 9,15 vces 3
16
*x——16 | vipEO_L
15 > MONO PHONE 231~ 1 1] oEo- cs1 46 caa
" 45
- - cso 45— x
1UF-TANT 15| aux R p 10PF
MONO_PHONE C 13 CHAIN_CLK [48 ¢
Moo ouT 252 1 MoNo_ouT PHONE EAPD |47 No stuff C84.
) IONO_OU Sk ONO_OUT_C 37 | moNo_ouT IOk
1UF-TANT 36 | |INE_OUT_R L & 0 stu
" LNLVL OUT R 7 35 LINE_OUT_L
%——4L1 INLVL_OUT_R
M LNLVL OUT L %——39 | INLVL_OUT_L
$ x 14
>>7 m = X
M m ﬂ ,ﬂ % m m W ,m ,_Il.
i8-8 8 o5 B
2 <100K
B B N & No stuff
ul > AUD_VREFOUT
= 3 14
o ) AC_XTAL IN
2 <
s Y1
AFILTL d o o IM XTAL =
AFILT2 g 1° AC XTAL OgT |
FILT L C 1] 2
5 24.576MHZ
@ o [ iy S 0 <
2 12 I~ — 3 8 S
o (8] o 1O (8] (8]
- = h
o o = R = & D
i |(a [z z o |o o w w
z 1z |2 = < & &
£ [ |2 |2 o i S S
S |s |3 S S E 5
s ) N ) 3 Hm m
3 S
9o s—e ==
AGND.
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AC’97 Audio
Stereo HP/Spkr out
c1o 5
HP_OUTA 1 2 aHP OUTA C1 ~———pn 2 HP_OUTA HE30
= HP29 7
100UF L4
o HP28 b
1 2 HP OUZB C1 ~———2 2 HP_OUTB HiER7 WN
- c==:f)
100UF R L1 Hp26
2l oBlo DB15_AUD_STK
. 3SRIE
R7 Microphone Input e gp AGND
AUD_VREFOUT o [e]
13 35 °
2.2K MIC_IN_R MIC_IN_FBM20
c21 R9 M9 4 AGND_| AGND,
MIC_IN 1 2 a MIC INC o 250\
GJ W L2 IIIg o 118
1UF-TANT i L5 H M17 @
C34 54 Q M16 -
3 ® T’y
7p DB15_AUD_STK
0.01UF 3 U1 5
© LM4880 =
b
>mzko cs 1 1 outa VDD VCC5_AUDIO 13 NS o -
AGND AGND 1 LNVLOUTR 1 j¢ 2 LNMVLRC INWVLRR o 2| na ouTs I HP_OUTB R8T,
JURTANT 20K AC_BYPASS BYPASS  INB
4 GND  SHUTDN p—EAPD 13
c13 R3 L L
. 13 LNLVL OUT L 1 2 LNLVL L C ~ <
Line_In Analog Input ot 20K 3 AGND S
- 1UF-TANT b bW C
w S
=) hul
LINE IN R 2 LINE IN R C 1.2 LINE IN R _EBS5 % - e
13 sty K
LI24
1UF-TANT L2 AGND AGND
c25 e L123 ~
g UNEINL 102 o LINEINLC 12 UNE IN L ER2 ¥
! — LI21 LNLVL L R
1UF-TANT L3
DB15_AUD_STK
5 5
M h M h AGND |, a
$4Q%540Q
O RNOLB
A A
AGND_| AGND
~
B
CD Analog Input
c59
cbLC 2N 1 cD L L
viid
1UF
cs8
CD_REF C 25| 1 CD_REF
viid
1UF
c50
aCDRC 2N 1 CD R
4.7K AN
. 1UF
A
BSK 8% g3¥
x o< o xes
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AUDIO 1.0
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8 7 5 N 4 3 2
AC’97 Audio/Modem Riser
vcea_3seyY VCC3_3 VCC5 VCC12 VeCl2-
8 8
vCea_3sBY e
x—BL | AUDIO_MUTE# AUDIO_PWRDWN [-AL MONG, PHONE ”
B2 | GNDI0] (ISOLATED) MONO_PHONE |22 ONO.
13 »-MONO OUT B3 | \ONO_OUT/PC_BEEP RESV/[5] T vecs
x— B4 REsvy) RESV[6] 24—
x—B5 1 Resvp) RESV[7] A2
PRI_DWN# B6 | pRIMARY_DN# GND[7] A8
B7 -12v +5VDUAL/5VSBY A7 "
e B8 oy use_oc |48 AC97_OC: 2
N B9 | ,1ov onplg] |42 97_UsB
.
b1y ] SN0 user >H Mmﬂ uUsB bt
B11 , LA -
Vo AC'97_RISER use 2
KEY AMR_CONNECTOR KEY
= KEY - KEY | VCe3_3sBY
B12 | Gnpyg) GNDg] |2
x——B13 | resvyg) SiP_DIF_IN [-AL3
L RESV[4] GNDI[10] Al4
B15 | ,33vD +3VDUAL/3VsBY |25
B16 | Gnpa GND[11] A8 ac SING
913 AC_SDATAOUT B17 | Ac97_SDATA_OUT AC97_SYNC [-ALY 913
° AC_RST# B18 | Aco7 RESET# GND[12] AL ri1s A SOATAI
w—B19 | Aco7_SDATA_IN3 AC97_SDATA_IN1 | -A19 AC_SDATAINL R ém( C S i
bar | G0 onop3) |2 AC_SDATAINI
x—B2L | Aco7_SDATA_IN2 AC97_SDATA_INO MM 9913
H B22
GND[14]
Audio Down JP2 GNDIe]
B23 AC97_MSTRCLK AC97_BITCLK AZ3 AC BITGLK 9,13
*
Enable 1-2
Disable 2-3
£ %
Xy @iyv
]
S |8

2
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AUDIO/MODEM RISER 1.0
. @ PCD PLATFORM DESIGN DRAWN BY: PROJECT:
__:ﬂ 1900 PRAIRIE CITY ROAD -
FOLSOM, CALIFORNIA 95630 LAST REVISED: SHEET:
15 OF 37
]




8 7 6 5 NZ 4 3 2
<G0ﬂwlwwm<
us 99 o < N == Sh= g
d28 ¢ 950928 fdgffETegNggadIvetegudyday
AD[31:0]
820,21 ADO N7} Apo SEN® F SONBYE SONOmIbhoRN®Ze Oy TReNEgoINe TR
e — 0 I3 LR R R R
AD3 AD2 0000 = Q93803080 ~~77>>>>>>33555355535355535553
P5 | AD3 >>>> 555555
AD4 N5 | AD4 LILED LA12 LILED 17
ADS M5 ADs ACTLED [-C11 ACTLED 17
wmw P4 Ape SPEEDLED [B11  XREEDIED
N4 Ap7
ADS pa TDp |-C13 TDP 1
AD8 cla TDN
AD9 N3 AD9 TDN RDP 17
AD10 N2 | Ap10 RDP { 17 VCC3_3SBY
AD11 M1 ap11 RDN |E14  RON___ . .,
AD12 M2
AD13 M3 wwm SMBALRT# [-B10
AD14 11 ap1a CSTSCHG C5——x
ADI5 o PME# A6 PCIPMER .00 o 233K
AD15 19,20, 2
AD16 K1
AD17 E3 ww% FLAO/PCIMODE# 13—
AD18 D1 | ap1g FLAT/AUXPWR 112 AUXPWR
AD19 D2 | Ap1g FLA2 (K14
— 82559 e
AD21 c1| ap21 FLA4 HL13— ¢
AD22 B1| Ap22 FLAS 112
AD23 B2 | AD23 FLAG [-M14
AD24 B4 | AD2a FLA7 PMI2 ¢
AD25 25| Ap2s FLA8/IOCHRDY (M4
AD26 B5 | AD26 FLA9/MRST [-P13
AD27 B6 | AD27 FLAL10/MRING# (M3
AD28 c6 FLALLUMINT M12
AD28
AD29 c7 FLA12/MCNTSM# M1
AD30 AD29 FLA13/EEDI (P10 EEDI
A8 | AD30 £EDO VCC3_3SBY
AD31 B& | apa1 FLA14/EEDO
¢ BEHO FLA1S/EESK [-M10  EESK
82021 _BE#30] C_BE#O M| cpeos FLAL6 P9
e C BE#1 L3
BE1#
C_BE#2 E3 o FLDO [-F14 us
C/BE2#
C_BE#3 CA | c/BE3# FLD1 [[F13 % 93C46 8
FLD2 [E12 3 [ cepy VEC
8,20,21,3 FRAME# E2 | FRAME# FLD3 41 EEpO NC2 FL——
U IRDY# F1 FLD4 \f 2
8,20,21, IRDY# H13 FLDS EESK  NC1 >——X
TRDY# Ga FLD5 1
8,20,21, TRDY# H12 FLD6 EECS,
8.20,21.3 DEVSEL# H3 DEVSEL# FLD6 GND
o STOP# FLD7 P14 5
8,20,21,3 or H1 stop#
11
PAR
oo NNWW‘NH PIRQ#A H2 | Tas EECS [-PZ EECS No stuff R57, R58
A PERRY# FLCs# (N9 RS8
8,20,21,3 12 PERR#
m_mc.mp_ SERR# A2 | SERR# FLOE#
8 &m Nw NAH AD20 R75 AD20 RIAN A4 | |pgp| FLWE#
o .m 2 100 PREQ#3 c3 REQ# CLKRUN# 3.3K =
VCC5SBY m_wN PGNT#3 13 GNT# CLKRUN# LAN
6.8.1011,1219,20 21 PCIRST# C2 | RsT# TEST
,8,10,11,12,19,20, w PCLKS Gl CLK TEXEC TEST_LAN
TCK
7,9.20,32 EWROK B9 | |SOLATE# n
. LAN_RSMRST# A9 | A| TRST# TO
RBIAS10
2 9,32 ALERTCLK SBY A1Q RBIAS10
~F b ALERTDATA SBY SMBCLK RBIAS100 E
sgl s 932 «>—AEETOAIASELLA sMBD VREF | C12
x & 619
1 G2
32 vio
LAN X1 N1y, SEEE ogunxn SO Nm YRR TN TN T =
T332 b AAanAA DONGYROEESAodamananaStItSSSI 86
c1o01 c96 BHDBH @ BHRBND DDDDDDDDDDDNDNDNDDDDDDDDDDDDDDNDND DD
¢ LAN_X2 P11 X2 nunnn %] nnuuvwuuunon NNV NDDDNDNDNDDDNDDLNDNDDOLLNDLYONON
29PE = 20PF >>>3 3 333333 3335333333333 353353333333533533535>>>33355
AZRW m NN N g o 4:.67814_5578001456789m17890ﬁ90ﬁ6 TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
mMD.N q HEh¥33 DDDDDMEFFEFFHHFFFFFFFHGGG@GHMHIA LAN CONTROLLER 10
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8 7 6 5 N 4 3 2 1
vces_3 veces_3 D
°
o o o
- 81818
8358
& -
['4
5 s T
3 o 3| o w
. = < a
Place termination resistors close to 82559 3) 2] —1
2 No stuff JP1,JP3,JP4,R60,R73,R78.
16 TDP 0b s g
D Y 6 'Y il il =
mw.fﬁ. ¢ 32
iw\N(o 10 | 1p, RIMAG 1
TON 99-1% 1 12
16 * - LILED
RDP ° 9 13 LILED 16,17
16 RD+ 16,17
&%m T 7lro % 1647 ACTLED
RD_C N 9:9-1% = X
16 SPEEDLED
63 31 Ria %” 16 Cl
No stuff C61, C79. c61 c7o 0919 4 4| Ris 15 ACTLED 1647
- 5
T a6 RDN RJ-7
0.1UF 0.1UF & Rag
’ ’ a8
-
| 00 43 0Q
~
RI4_J 5 X% 55 EE
[:4 For debug only. Hold LAN in reset.
= = PO IS B 7
TXC J K 03> RSMRST# 1
. > 2 i LAN_RSMRST# a
| = RDC_J 16
g
4 [ |
=) | Jear | Jcms
2 © 2 © -
| | 0.1UF =
i 0.1UF |
° XC R -
oo o 82559 LAN J17
*
Ml ] Enable 1-2 B
No stuff C5. 470PF /77 =
1500V. i
C5 must be rated at 1500 L N No stuff C31. Disable 2-3
A
TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
LAN 1.0
. @ PCD PLATFORM DESIGN DRAWN BY: PROJECT:
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8 7 6 [ 5 N 4 3 2 1
VCC3_3SBY vces 3
< No stuff. °
For test onl 15} =3 >
§s3 ’ gl o g 15 %Hm
gs” & 5, 8
* ICH has internal pullup and debounce on PWRBTN# @ vees Py w
T o pulp ERE
a PWRBTN# ° -
—O _ O L 9 25
Sw1 R257 =~
12 1
c267 F
No stuff. 2] vcei2 TACH2
1UF  For test onl 12— RX ¢ 82 IRTX Rfy
r ni
o R357 o INFRARED
VCC5  VCCS ~ L2
X 5| KEY
=2 = vces_3
& 16 |
= @ 7
vees_3 PWRBTN_FP# ~ Ny C316
| Mol > POWER SW. s
©<E I8 R356 —e Lol 3 -
g9 338 om—] . o b x
o« o« 470 X1 as
1 HDLED R A 2 es ¥
U19 hec = £2] 3
o X——13] KEY 0
IDEACTP# 1 2 IDE_ACTIVE ° = H.D. LED —
22 ® 14 TACH2
4 L2 12
GND 115 |
SN74LVCO7A Vvce3 .3 VeeCs
vces 3 Lo KEY
- C354 _|C355 17| POWER LED
p— R355%—————18| KEY
= 470PF 470PF R PLED R [ | PWM1
U19 e 8 s 119 | vce12
o X———0| KEY
IDEACTS# 9P 8 @ 120 |
22 g 1
oy KEYLOCK
IGND = =
SN74LVCO7A T vees 3
KEYLOCK# X———Da| key
12 * = bs | SPEAKER csz7
= SPKR_FP w
P25 — 6 2
1 AC97_SPKR Speaker Circuit FNT_PNL_CONN 3 P24
13 1 Q< &
SPKR 2 A<~
9 Q15 2 2>
3 PC_BEEP b=l vees
g ? SR
R350 P BEEP B S =
3 PWML 1
2.2K B hd
Onboard Spkr JP25 2
s w
2
Enable* 2-3 = SPKR_ONBOARD
: - vceiz PWM2
Disable 1-2
VCC3_3SBY = =
vees 3
C322
|
& w
S VCC3_3SBY VCC3_3SBY 3
8 o) o) :
8 ° P23 o
L g
> 8 <
SBY_LED_CR «
- VCC3_3SBY VCC3_3SBY 3 1)
2l s Q Q —
o4 - PWM2
VA . 2
M PWM outputs from SIO need power buffers for driving fan inputs.
u14
<
9 GPI026_FPLED 9
SN74LVCO7A SN74LVCO7A
L CR6
Onboard LED indicates the standby well is on
DUAL_COLOR
to prevent hot swapping memory. M
For debug only. ~
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8 6 [ 5 NZ 4 I 3 2
VDDQ
vces_3 veez
AGP Connector SBAI7:0]
7
ST[2: VCC5 J13
AGP4XU_20
AGP_OC# Bl IOVRCNT# 12! Al
ww A TYPEDET: MM TYPEDET# 1029
5V_B RESV. A2 ¢
USBAGP+ _B4| usal A4 USBAGP- 2
BS ND_K GND_/ AS
8,20,21,32 PIRQH#E B e WiapRS PIRQHA 8,16,20,21,32
s AGPCLK_CONN BTl ReTANAT PCIRST# 66.10,11,12,16,2021,22
732 0n£xm9 GNTH Mm GGNT# 732
C3 3 F VCC3_3_/
STO B10| 1o sTil AL0 ST1
ST2 MH T2 xmm<\mT
RBF# PIPE#
7,32 BL RBF# PIPE# L3 7,32
D_L GND_E
XExmmfI werd A4 WBF# 7.32
SBAO B15| spal ALS " SBA1
B16 C3.3.G VCe3_3 ¢ AL6
SBA2 B17 sag AL7 SBA3
732 SBSTB Hw 5 sTB 8578 Mw SBSTB# 232 VDDO
VCC3_3SBY ND_M GND
= SBA4 B20 g A20 SBAS
SBA6 B21| spar_A2L SBA7
vmenm? mmm<woF
B3| oy onp_o_A2Z3
B24 _3VAUXL mmw<wuf R 301-1%
B25\ ccaan veea s d A2 AGPREF circuitry should be placed close to MCH. b3
GAD31 B26|, o1 Apad_A26 GAD30
GAD29 B27|, 000 ao2d _A27 GAD28 CON_AGPREF.
B28 C3.3.| VCC3_3_| A28
GAD27 B29|, o Ap2e A29 GAD26 e
GAD25 B30|, s ao2d_A30 GAD24 . ©2 200-1%
B30 0 onp_g| AL 5 &
7 ADSTB] B32 \D_STB1 AD_STB1/ A32 ADSTB#1 732 TYPEDET# 1 W
GAD23 ' B33|, oo cpeanA33 GCIBE#3 ! 19,29 S
B34 o Voo A_A%4 b N
GAD21 B35|, o1 Ap22 A35 GAD22
GAD19 B36|, 010 Ap2q_A38 GAD20 1
B37| o p onp_f_A37 =
GAD17 B38|, ., Ap1g_A38 GAD18
GC/BE#2 B39 oeow Ap1e_A39 GAD16
B4 DDQ_G VDDQ_ A40
; GIRDY# B4L] o crAMEARAYL GFRAME# 232
’ B42 3_3VAUX2 me<\mJij
B43| o onpo_A43
an?wx xmm<wnf
B45 3.3 vocs 3 e A48
73 GDEVSEL# B4 sers TROYA A4 GTRDY# 732
B47] DDQ_H STOP# AdT GSTOP# 7,32
" GPERRY# M“anxﬁ PME; Mw PCLPME# ¢ 16.20.21
ND_R GND_}
2 GSERR# BSQU ¢ rre parl_AS0 GPAR 732
GCIBE#1 BST] oens A1 _A5L GAD15
B52] o Voo d_A52
GAD14 B53|, ., ao13 A58 GAD13
GAD12 B54), 1 A1 AB4 GAD11
B55 ND_S GND_ A55 CONN_AGPREF 6
GAD10 BS6|, 010 Apol A56 GAD9Y
GAD8 B57 D8 Qmm?kpmw GCIBE#0
L] P VoD o A58
73 ADSTBO BS9), 5 steo D, sTe0d %9 ADSTBH#O, 7,32
GAD? B60|, Ao ABO0 GAD6
B6Ll o 1 onp_g 6L
GADS B62|, aoal 262 GAD4 171
GAD3 B63|, . o2 AB3 GAD2
864} oo « vopo_g AB4 -
GADL B65 G5 GADO TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
MCH AGPREF B66 D1 A% nes AGP CONNECTOR i 1.0
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8 [ 7 6 N/ 4 3 [ 2 [ 1
VCC5 VCC5
no — OO 3 : mOﬁo —\m For pullups, see 4.3.3 of PCI 2.1 Specification
VCC3_3
vees 3 vces_3 vees 3
Oand 1
VCC12- |VCC5 veeg veel2 VCC12- | VCC5 vecey 02 o
PCI Slot 0 PCI Slot 1 X8> 5%
J12 J11 B &S B2 g
PCI3_CON PCI3_CON
B1 AL PTRST# B1 AL PTRSZ#
20,21 20,21
PTCK B2 A2 a PTCK B2 A2 VCC5
D| 20,21 B3 A3 PTM 0218 B3 A3 PTM
S, 2021 'S 20,21
B4 A4 PTDIy o001 B4 A4 PTDI g%, N
° BS A5 ' ] ° BS A5 ' 2
B6 A6 PIRQ#A ox B6 A6 PIRQ#B - RP12
8,16,19,20,21,32 8,19,20,21,32 20 SDONEPL 1 [~ 8
8,19,20,21,32 PIRQ#B B7 A7 PIRQKC w PIRQHC B7 A7 PIRQ#D - e
8,20,21,32 8,20,21,32 8,20,21,32 2 7
8,20,21,32 PIRQ#D B8, A8 PIRQ#A B8, A8
PRSNT#11 B9 A9 8.1619,20.21,32 PRSNT#21| B9 A9 3 6
20 20 B—————" = 4 5
B10 A10 B10 A10
PRSNT#12 B11 A1l VCC3_3SBY - =
2 % 0 WPRSNT#22 B11 A1l VCC3_3SBY 5.6K
B12 A12 B12 A12
i B13 A13 B13 A13
B14 Al4 B14 Al4
B15 Al5 PCIRST# B15 Al5 PCIRST# o C117 0.1UF
6,8,10,11,12,16,19,20,21,22 6,8,10,11,12,16,19,20,21,22 PRSNT#11
5 PCLKL B16 Al6 5 yPCLK2 B16 Al6 2om—oNHEL
PREQ#0 Nq MM PR 832 PREQ#1 Mq MM P 8.32  PRSNT#12 cizs 010
8.2 e mh) A19 PCI_PME# 16,19,20,21 882 e mh) Al9 PCI_PME# 2
— M 316,19,20,21 0.1UF
AD31 B20 A20 AD30 AD31 B20 A20 AD30 cu3 0.
PRSNT#21
c AD29 B21 A21 AD29 B21 A21 2om RSN |
B22 A22 AD28 B22 A22 AD28 c122 O.1UF
AD27 B23 A23 AD26 AD27 B23 A23 AD26 LomPRSNT#22
AD25 B24 A24 AD25 B24 A24
B25 A25 AD24 B25 A25 AD24
C_BE#3 B26 A26 RADI6 g .0 C_BE#3 B26 A26 RADI7 g,
AD23 B27 A27 AD23 B27 A27 =
B28 A28 AD22 B28 A28 AD22
AD21 B29 A29 AD20 AD21 B29 A29 AD20
AD19 B30 A30 AD19 B30 A30
N B3l A3L AD18 B3l A3L AD18
AD17 B32 A32 AD16 AD17 B32 A32 AD16
C_BE#2 B33 A33 C_BE#2 B33 A33 vees
B34 A34 FRAMEs 010202132 B34 A34 FRAME#
8,16,20,21,32 ——a
IRDY# B35 A35 8.16.2021.32 w IRDY:# B35 A35 8,16,20,21,32
8.16.20.21.32 B36 A36 TRDY# T 8,16,20,21,32 B36 A36 TRDY# o PUL ACK64#
s T DEVSEL# B37, A37 DEVSEL# B37, A37 ,16,20,21,32
S 3 3 5.16.2021.32 s 3 3 8,16,20,21,3:
5202132 B38 A38 STOP# 8,16,20,21,32 B38 A38 STOP#
B PLOCK# B39 A39 82021 PLOCK# B39 A39 8,16,20,21,32
8,16,20,21,32 PERR# B4Q, A40 SDONEP1 g e PERR# B4Q, A40 SDONEP2 g PU2_ACK64#
B BA41 A4L SBOP1 e 8,16,20,21,32 BA41 A4L SBOP2 it
816202132  oppps B4 A2 T seree B4 A42 "0
24 = 24
B43 A43 PAR  8,16,20,21 8,16,20,21,32 B43 A43 PAR m 816.202] 2.7K
C BE#1 BA44 A44 AD15 C BE#1 BA44 Ad4 AD15
AD14 B45 A45 AD14 BA45 A45
BA46 A46 AD13 B46 A46 AD13
AD12 BA47 A47 AD11 AD12 BA47 A47 AD11
AD10 B48 A48 AD10 B48 A48
B49 A49 ADY B49 A49 ADY AD16 R120 R _AD16
8,16,20,21 1 20
|| = = 100
2 2 R119
AD17 R_AD17
AD8 B52 A52 C_BE#0 AD8 B52 A52 C_BE#0 m_a.mo_ﬁl|§m<|l 20
AD7 B53 A53 AD7 B53 A53
B54 A54 AD6 B54 A54 AD6
AD5 BS5 AS5 AD4 AD5 BS5 AS5 AD4
AD3 BS6 AS6 AD3 B56 AS6
B57 A57 AD2 B57 A57 AD2
Al AD1 BS58 A58 ADO AD1 B58 A58 ADO
Ps B59 A59 ° Ps B59 A59 °
PUL_ACK64# B60, l-ae0 PUL REQ64# g PU2_ACK64# B60, l-ae0 PUZ REQ64# g0
° B61 AL ° B61 AL
B62 A62 B62 A62
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81621 C BEH3O = = = = PCI CONNECTORS 1 AND 2 1.0
L _BEA(S0] . e PCD PLATFORM DESIGN DRAWN BY: PROJECT.
_:ﬁ 1900 PRAIRIE CITY ROAD TASTREVISED SHEET:
FOLSOM, CALIFORNIA 95630 :
8,16.21 AD[31:0] 11-10-1999 20 OF 37
8 7 6 5 A 4 3 ] 2 ]




8 [ 7 6 5 v 4 3 2 1
N an Q w VCC3 3 VCC3 3 VCC3 3 VCC3_3
VCC12- | Ve veey vee12 VCC12- | Ve veeg veez
CC. CC5 CI Slot 2 CCH VCC! CC: CC5 pCI Slot 3 CCH VCC
J10 39 J9 must be furthest from the processor.
PCI3 CON PCI3 CON
B1 AL PTRST# B1 AL PTRST#
20,21 20,21
2021 PTCK B2 A2 20,21 PTCK B2 A2
' B3 A3 PTMS B3 A3 PTMS vees
20,21 20,21
B4 Al PTDI B4 Al PTDI
20,21 20,21
° BS A5 ° BS A5
B6 A6 PIRQ#D B6 A6 PIRQ#C
O 8,20,21,32 O 8,20,21,32
PIRQ#A B7, A7 PIRQ#B PIRQ#D B7, A7 PIRQ#A RP13
8,16,19,20,21,32 8,20,21,3; #,16,19,20,21,32 SDONEP3 1 [~ 8
8202130 PIRQ#C B8 A8 8,19,20,21,32 8192021 PIRQ#B B8 A8 El%ﬂs 2 =
e PRSNT#31 B9 A9 e PRSNT#41 B9 A9 21 W=
21 X 21 X VCC3_3SBY SBOP3 3 6
B10 A10 PCI_TEST for debug only g PCI_TEST B10 A10 GNT#A for debug only L2l — u 5
” PRSNT#32 B11 ALl VCC3_3SBY o PRSNT#42 B11 All GNT#A R &o GNT#A 8,32 210==
B12 A12 B12 A12 5.6K
B13 A13 SERIRQ for debug only B13 A13
B14 Al4 8,12,32 . SERIRQ &M\amm ISERIRQ_RB14 Al4 VAUX_JP
B15 A15 PCIRST# 6.6.10.1112.16,19,20.21.22 K B15 A15 PCIRST# A mws REQ#A 8,32
PCLK3 B16 Al6 [ PCLK4 B16 Al6 6,8,10,11,12,16,19,20,21,22 0 €112 0.1UF
5 5 No Stuff R110. PRSNT#31
B17 AL7 PGNT#2 B17 AL7 PGNT#5 2 mPRSNTEL
8,32 8,32 REQ#A for debug only
PREQ#2 B18 A18 PREQ#5 B1 A18 1UF
8,32 8,32 C1z21 01U
B19 A19 PCI_PME# B19 A19 PCI_PME# PRSNT#32
8,16,19,20,21 78,16,19,20,21 21w
AD31 B20 A20 AD30 AD31 B20 A20 AD30
AD29 B21 A21 AD29 821 A21 C116 0.1UF
PRSNT#41
B22 A22 AD28 B22 A22 AD28 2 meRSHTHL
AD27 B23 A23 AD26 AD27 B23 A23 AD26 C126 0.1UF
AD25 B24 A24 AD25 B24 A24 o m-PRONT#42
B25 A25 AD24 B25 A25 AD24
C BE#3 B26 A26 RAD23 g 0 C BE#3 B26 A26 R ADg
AD23 B27 A27 AD23 B27 A27
B28 A28 AD22 B28 A28 AD22 =
AD21 B29 A29 AD20 AD21 B29 A29 AD20
AD19 B30 A30 AD19 B30 A30
B3l A3L AD18 B3l A31 AD18
AD17 B32 A32 AD16 AD17 B32 A32 AD16
C BE#2 B33 A33 C_BE#2 B33 A33
B34 A34 FRAME# B34 A34 FRAME# g vees
IRDY# B35, A35 16,202,352 IRDY# B35 A35
8,16,20,21,3; =
B36 A36 TRDY# B36 A36 TRDY# o
8,16,20,21,32
5162021 DEVSEL# B37, A37 DEVSEL# B37, A37 PU3_ACK64#
e B: A TOR# B: A TOP#
38 38 STO 6.16.2021.32 38 38 STO
8202132 PLOCK# B39 A39 PLOCK# B39 A39
DU PERR# B4Q A40 SDONEP3 PERR# B4 A40 SDONEP4,
8,16,20,21,32 - W2 2]
B4l A4l SBOP3 g o0 B4l A4l SBOP4 g o PU4_ACK64#
ERR# B4 A42 ERR# B4 A42
8,16,20,21,32 = [
B43 A43 PAR 5162021 B43 A43 PAR o
C BE#1 B44 A44 AD15 ~ T C BE#1 B44 A44 AD15 2.7K
AD14 B45 A4S AD14 B45 A4S
B46 A46 AD13 B46 A46 AD13
AD12 B47 A4 AD11 AD12 B47 A4 AD11
AD10 B48 A48 AD10 B48 A48
B49 A49 AD9 B49 A49 AD9
Apzg  R118 R AD23
= =
3 3 8,16,20,21 W u 21
& 2 100
AD8 B52 A52 C_BE#0 AD8 B52 A52 C BE#0 R117
AD22 R_AD22
AD7 B53 A53 AD7 B53 A53 m.E_No.EI<E<o(|I 21
B54 A54 AD6 B54 A54 AD6
AD5 BSS A55 AD4 AD5 B55 A55 AD4
AD3 B56 A56 AD3 B56 A56
B57 A57 AD2 B57 A57 AD2
AD1 B58 A58 ADO AD1 BS58 A58 ADO
° B59 A59 ° ° B59 A59 °
n PU3_ACK64# B60, l-a60 PU3 REQ64# g n PU4_ACK64# B60 l-a60 PU4 REQ6dtiy .
B61 A61 B61 A61
B62 A62 B62 A62
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8 I 7 6 5 N 4 3 2 1
Primary IDE
i Secondary IDE
PDDJ15:0] SDD[15:0
wIL wIL
322 321
2, mPCIRST_BUF# R333 PCIRST# RPL [ST5] 2 2 W PCIRST BUF# R318 PCIRST# RS [ST5] 2
vees PDD7 33 3 o5l 4 PDD8 vees sSDD7 33 3 ool 4 sSbD8
PDD6 5 [Si5L6 PDD9Y SDD6 5 (o151 6 SDD9
PDD5 7 [olol8 PDD10 SDD5 7 ool8 SDD10
PDD4 9 [olol 10 PDD11 SDD4 9 [Siol 10 SDD11
PDD3 11 (55 12 PDD12 SDD3 11 [55] 12 SDD12
o< x PDD2 13 [olol 14 PDD13 m% SDD2 13 [o1ol 14 SDD13
o PDD1 15 o151 16 PDD14 o SDD1 15 [o1ol 16 SDD14
PDDO 17 (S5l 18 PDD15 SDDO 17 {55 18 SDD15
19 515l 20 19 515l 20
0 PDREQ o 21 [oio] 22 SDREQ o 21 515l 22
9 PDIOW# 23 [SiS] 24 o > SDIOW# 23 [Sio] 24
0 PDIORY# 25 [55126 ¢ o > SDIOR¥ 25 [o1ol 26
o ¢ PIORDY 27 [Sio] 28 IDE_JP o < SIORDY 27 515128 IDE_JS
9 PDDACK# 29 1] 30 9 SDDACK# 29 [S5] 30
8 IRQ14 31 [Si5] 32 s IRQ15 31 [S5] 32
e ¥ ’ PDAL 33 [So] 34 o PBBDETECT10 5< 9<% ’ SDAL 33 [o1ol 34 SEGDETECTIO oy & ©
Qs 9 PDAO 35 51 36 es Y Qs W SDAO 35 [oiol 36 sy
PDCS#1 37 5151 38 PDCS#3 SDCS#1 37 [Siol 38 SDCS#3
° IDEACTP# 30 127 40 9 ° IDEACTS# 30 12T 40 °
18 007 18 007
C329
1 PDA2 1 SDA2 cais 1
s> X o2 X
329 82 S
24 4
For drive side detection, stuff C329,C318.
For host side detection, no stuff C329,C318.
P66DETECT and S66DETECT can be connected to a GP! for BIOS cable detection.
VCe3_3
vces 3
H<8.2K
&
24
u19 c
PCIRST# 5 N2 6 PCIRST BUF#
6,8,10,11,12,16,19,20,22 ? 3 2
ND
SN74LVCO7A
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USB Connectors

vees 3
X
228 L11
USBPWR1 F 2r———\1
EEED
AC97_oc#
1B @ C99 ca4
- — 68UF-TANT 0.1UF
| | Do Not
2s3 Stuff
i i €98, C99 must have low ESR.
L | — =
vees 3 vees UsBvo
0 USBPON o R240 USBDON_R Reo1 USBDON
H 15-1% 0K
0 USBPOP - R242 - o UsBDOP R RS02 USBDOP
15-1% 0K
c102 USBGO
0l & [ [
gs ¥ 01U r B
YBs2002 c239  |coa1 5 |8 | 35¢ 2 | Do Not I3
21N ouTt L 32 5 | = USB_STK
” 10K 0 R = 47PF | 47PF 2s @ 1 Neoo
g OCH0_o @ OC#ORC 81 oc#1 outz |- L | — — 2
R87 5 OC#2 EN#1 3 DATAO-
15 3| paTAO+
c109 vees.s 1o Enw |4 :
AC9T USB- . 15 4 | enoo
0.1UF = = = = 5veer
L i T 5 _{paTAL-
= 7 DATA1+
X 8 GND1
ag ¥
= gs < =
Q Q
& &
10K - - ©39-C42 for test and debug only.
ocH#l g OC#1 RC - = or tes eoug anly.
° - L10 5 o PN Place caps close to connector.
Ro7 USBPWR2 F 1 3R P8
C120 vces_ 3 p— p—
S IS
0.1UF co8 ca3 3 3
3 b
o 68UF-TANT 0.1UF
r "
— Do Not, i °
ox - s
g m Stuff i 83x i
= USBVL
L — =
" AGP OCH o =
. USBPIN o R243 - USBPIN R R46 USBDIN
15 0K
9 USBP1P o R244 a USBP1P R Ra4 USBD1P
15 0K
USBG1
r— | | 7
C244 c245 3§ 3§ i 95x  93x i Wﬁocw_oﬁ
gs g LI
47PF | 47PF s @
S |
USBAGP+
19 o
= = = = USBAGP-
\ \ \ \ b H
15 ohm resistors and 47pf caps should be within 1" of ICH -
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8 [ 7 2 1
vees
VCC5_DB25 CR
MMBD914LT1
53 ~ 2 & 2 ~ PN ol
@ o ] = N N TN bl
« R R R 3 R R
&
N
36
DB25_DB9_STK
LcT P!
1 sLc 3
P25
PE P12
12
P24
BUSY P11
12 us
P23
ACK# P10
12
P22
P9
P21
PDR([7:0]
12 P8
PDR? 1 8 PDR7 R P20
PDR6 2 7__PDR6 R P7
PDRS 3 6 PDRSR | P19
PDR4 4 5 PDR4R P6
P18
PDR3 1 8 PDR3 R P5
PDR2 2 7 _PDR2 R P17
1 SLIN# 3 6 SLIN# R P4
1 PAR_INIT# 4 5 PAR INIT# R P16
P3
) ERR# P15
P2
P14
P1
PDR1 8 1 PDRL R
PDRO 7 2 PDRO R
12 AFD# 6 3 AFD# R
sTB# 5 4 STB# R
12
3;
w w w w w w
a a a a a a
o s I S & s s
2 3 3 3 3 3 3
3 Bk ik Bk B Bk Bk
" En a El ar En a
s ©
o o o < < 0 w0
=15 £ [8E B0l 5oL S0 |5ME |5
8 8 8 8 8 8
< = K L[S | = L[S | =
T
0 & @ © < < w0 w0
=3 o o o o o o
- o o o o o o
L 4 *—@ *—@ M L 4 L 4 L 4 L 4
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vees vcel2
u4 coM1
2 GD75232 1 Dmm DB9_STK
0 | vee veeie 5_DB9_S
1 DCD#0 19 RYO RAO 2 DCDO_C Al DCD
. RXDO 18 | py1 RAL L3 DSRO_C A6 DSR (/)
1 DSR#0 17 RY2 RA2 4 RXDO_C A2 RXD
1 DTR#0 16 DAO DYO 5 i RTS0_C A7 RTS
. TXDO 15 | oar ovi L6 TXDO_C A3_TXD
1 CTSHO 14 | pya RA3 L7 ,’\ﬂ CTs0_C A8 CTs
12 RTS#0 13 DA2 DY2 8 DTRO_C A4 DTR
12 RI%0 12 | pva RA4 |9 RIOC o A9 RI
VCC3_3SBY 11 GND VCC-12 10 VCC12-
- o @ @
o o o o
<O NlO <o NlOo
= L
w0l & N w0l & ~ W L
Ela |8 |a |8 |o |7 |0
- o - o - o o
™ O o O o
T T T T
CR2 o | ©&| 9% | ©&
] ] ] ]
RI_CR BATHC E E S S
9 < 00 0 0 ¢
N H
X
~ =
N
4
]
3
IS 1 vees vcelz
2 RI_Q
ue
S c92 2 GD75232 . com2
S 0 | vee veciz a7
L 5 L DCD#1 19 | ryo RAO |2 DCD1 C 1 2
a 1 RXD1 18 RY1 RAL 3 RXD1 C 3 4
1 DSR#1 17 RY2 RA2 4 DSR1 C i 5 6
. DTR#1 16 | pao oyo |8 DTR1 C | 7 8
L 1 TXD1 15 DAL DY1 6 TXD1 C 9 10
oy CTSHL 14y Raz LT crsi ¢
oo RTSHL 13l oya L8 RTS1 C
1 RI#1 12 | pya RAg |2 RI1 C °
11 GND vCe-12 10 VCCi12- W W
I E| w8| ~8 ’
<& | b S S COM2 is a 2x5 pin header for a cabled port.
— T, o Nlo
B B - TR m
8 |~ |85 ~ 5]
SJE [Ze8 | & | =8
T To | .| Te
[=} o (=3 o
8 8
S S
=000 0o H
TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
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vces
RP17
1 A8
2 7
vees w. m Floppy Connector
1K
F1
1 2 VCC5_KBMS F 1 /——p2 VCC5 KBMS_J12 @
==oh 82 %
1.0A L15 &
323
J1 12 DRVDEN#0 2 oo 1
1 KBDAT 10— KBDAT_FB 1 3 4 {11 3
L16 % 2 évw, 12 DRVDEN#1 6 11 5
GND_KBMS _C 3lon INDEX¢# 8 o151 7
7 = 12 =17
@ I MTR#0 10 9
1 KBCLK 1 KBCLK FB 5| .o 12 o] o11
D) 6, 12 DS#0 14 o1 13
4 16 ool 15
1 MDAT 1 MDAT_FB 7 ° 1 DIR# 18 o] 17
14 8 o | 17 STEP# 20 [oiol 19
s 12
9 16 WDATA# 22 5121
N 12
10| 5 115 1) 12 WGATE# 24 |75 23
" MCLK 1/ MCLKFB 11 o |14 ,w 12 TRK#0 26 [ 25
3 12 13 W 12 WRTPRT# 28 [olo] 27
F ° RDATA# 0 oo} 20
cas c33 c32 c46 c47 ul 12 HDSEL# 32 31
- - - - 2 2 DSKCHG# 34 |1~ 33
W w w W o 1
s 5 5 5] 2 @
8 8 8 8 = 3
e S S S s
= = b
E 2 -
3
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8 6 4 3 2
vces vees vees vees VCC5  Vees
vces
<X <X ~ © o [
2S5 235 23 g g% BSE
pB18"AUD_STK
31
1 S
9
J1BUTTONL 2
12 L
J2BUTTONL 10
12 R2T
JOY1X JOYIX R 3
12 Joyax R22 2.2K 5% Jov2x R 11
1 . b
2.2K 5% 4
R34
12 MIDI_OUT MIDI_OUT R 12
& Jov2y_R 5
12 Jovay R23 - 13
" Joviy R24 23K 5% Joviv R 6
1 J2BUTTON2 2.2K 5% 14
J1BUTTON2 .
12 R38
1 MIDI_IN MIDI_IN_R 15
47 8
32
C69
0.01UF 23Y;
c68
L il il
28y
0.01UF 18, RS- 4 C54 4cs2
T 470PF 47PF 47PF
co7 doss P | css 4 o5t
D47PF 470PF “parPF
25y 50V sov
0.01UF 15d5 50V 50V
c66 ® oo L2
0.01UF 13Y,
Tie game port capacitors together and to SIO AVSS. Tie to system ground at only a single point.
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8 7 3 2 1
<m_/\_ veeiz VCC3.3  VeCs
VRM requirements are based on VRM8.4 spec .
o o X
vees SR psd
b 88 B33
24 -
© D
VRM_PWRGD
¢ PVCCR L 431
o
= %
253 &t i
g 2
Place caps next to output FETs.
DO3316P-331HC
€82,C87,C107,C111,C286,C287,C372,C379 & C380
must support greater than 11A of RMS current.
° PR °
i
g " " " 5 5 5 5 5 * L
o} 3 ~ o @ o
8sx IS99 8T % 8433733538588 % §E5a8p8 ]
= @ o 2 S S S = = g - = = L €118, C119 must be next to FETs Q2 & Q3 draif1.
-
*—o—o ® ® 5/=8 35S«
c xe o
5|6(7]8 5/6(7]8
o
Q|0 OO 9|0 O |0 ~
1 RIBRIRI RIBIRIRI o | X
) N VRM_IMAX 39 3Q R
) ] 1 y o’p 32
\@ @ \@ @ VCCVID
2 2
g 8 ofa o > afa ol >
3 AP/ > 2 13 2181812 2181812 C
12 VRM FAULT 4(3(21 4(3(21 L18
0 VRM G1
s VRM IEB R65 (T
a w 1 VRM G2 %" 1.0UH-20A
zZ o Zz ETQP6FORSL
w O Zz W Q
v o 0 o 5[6[7|8 Q 5/6|7(8Q |[5|6|7|8 %
< I~
o 9|0 9|9 9 |9|9 |0 jellivlielie]
q E RIBRIRI_ RIBIRIBLL |RIBRIR|
X T T 14
5 5 o = 2 7o N A [~
2 i = B orE B E ol ¢
13 @ [n]nla|> Qlolala > ||l@nlale> © R =
2] B0 N [ IZNIANISEI=Y ISHIANISHIZS
w
w w8 a—a 43|21 43|21 432
g B e 28] 65718
2 «© © c 5 =l ®
12
o 2
o £
S ==
9Q A
ape Lars L apio P9 s}
VID Override Jumpers Z b L b L b B
> 5 5 5 5 5
« g+3gr3 k3 g3 ghs
) [SM AN P8 ORS 0PN O
Ad Ad Ad L 2
Aﬁ IHV Sanyo 4SP2200M
Al
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8 I 7 6 5 NZ 4 3 2 1
Voltage Regulators AGP VDDQ VOLTAGE REGULATOR
VCC 5V DUAL VOLTAGE SWITCHER VCC3_3
VCC5SBY \Yele =
The VCC5DUAL plane should not drive any logic components requiring 5V. veeiz
It should be used only for further regulation of lower voltage power planes
because the true voltage of VCCSDUAL will not remain constant VCC12
Rdson of the FET is not negligible for I N 7
dson of the is not negligible for large currents Ad VCCSDUAL
il
C347 C324
L ©
47UF 47UF h 35S
gs ¥ - S VDDQ
o oty
0o'p 3
S
= 1 Py
n n =
1S3y e 8Ly . Nmocw
83 93 No stuff R363 = ot
VCCSDUAL_R 1pL T@J DLg 5] 2 g . 160
VCC5SBY - 21 1A - =
SN74LVCO7A has 5V input and output tolerance. 52 D2 VB!
s 5V inpuf utpul ran 3 E 6 e LT ﬂm
4G2 [D2als RS v =
VCC5SBY VCC3_3sBY 8>3 [ 1 lsppn oS |8
¢} 4 P S »
< b VIN INEG R135 z
X 5
Ho % = 5y ND GATE|6VDDQ G VDDQ G2 1 2
¢] 2 4 5 5.1-5% N
@ = = B COMP = z
u14 c g =
6 1 NS 2 R340 3 VCC3_3 1
e & - ° |
VD_G1 D VD_G2 1k VD_G3 2 |
SN74LVCO7A s cie4 10PF o o o o o
= 2\, vDDQ comp R 337
VCCl_8 8 il il noop il
= = g% C168 7.5K-1% s
o Py~ 0.001UF m o
£ oS 8 2 o 2
o s [& & [=
o R R B
VR_SHUTDOWN g2l54952525y
vees 3 VTTL 5 = * Q2828|2528
VDDQ _FB O|7O|T o707 o,
VTT 1.5 VOLTAGE REGULATOR - 2
*—0 00 N
VR4 “
LT1585A-1 5 - s
— : : 523
2 S =1 X<
vouT TS 2 o S
3 VIN i i 5 2 = u.
IN] 5 C 5
m m S N H =
3
TR o Route VR6 GND to VDDQ output caps and then via to ground.
= VCC2_5
vcel 8 VCC2_5SBY
VCCSDUAL VCC3_3SBY
VCC2_5 VOLTAGE REGULATOR )~
VCC 1.8 VOLTAGE REGULATOR vces VCC3_3SBY VOLTAGE REGULATOR
BAT17 Py Py
VCC3_3 A
° ° ° * o ~C h VRL
1 1 1 ) VRS LT1529-3 3
VRS CR11 LT1587ADJ 540 s N
LT1587ADJ 24 Q 240249 IS ¥ e B T —® T’y IN vout PS
et w sl g 2 a2 S
=R S pE 888 ma vouT < & T n 4 P n
5 853 S c'kr ckecpo 3 S w4 o [SHDN# , SENSE
VOouT 4 m, m m T Py IN E 8 2 - o m 3 . o
° 3 N 5 h h ADJ|L_VCC2 5 ADJ =0 Sp 8 83 m @
h h ADJ|L__ VCCI 8 AD, * o wdo 4 % o T
oA Ay 2 3
= O = o e S T2 = ©
ST § 3 S * @02 o
m — =~ (2] S
c ©o 'R — 3 e} 5
o 3 gs 8 T g — = =
E 253 :
a Place C311 at regulator. L
Place C108 and C333 at RIMM termination B B
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VCC5DUAL
owpm, 1UFXTR
4|
VCC 2.5 Standby Voltage Regulator 1<
C314  100UF
1.
AN
VCC2 5SBY_TG VCC2_5SBY
VCC2 5SBY_SW " = &
VR7
Q11
VCMOS Generator For Rambus LT1435 S14966DY ©|w || <
4 h3 81383 L23 Do not stuff C304.
sFB VIN ol Ra25
VCC2_5SBY . Mnm 7 VCC2 5SBY_COSC 1| cosc 16 16 @ ° IS1ID) - -
9  SLP s5# K o VCC2 5SBY RUN RUN/SS sw 14 10UH m 0.01
MMBD914LTL LVanm VCCZgoSBY ITH 3| |TH INTVCC 12 C2 @ CDRH127-6R1 | c304
x
- c294 5 SGND  (, (, BOOST[® [ m - gsd
. [ C296 6 vosense T 0 BG L m al8as 2 g « L N
o> T VCMOS1_8SBY © M - x—9 extvec @ m PGND[LO 2 NNEN e - 3 c325 C326
3 = 1 ' ; S =
g m S co03 | ~i 2¢l o g g - £ 1510
1= 2 o | 0.1UF @ o Nz P} 828 ] 28
N @ q w“ [ d o @ - ['4 — m m
g z op f LA S S
° = g E 292 €299 1000PF VCC2 5SBY_BG s<¥
m N =
7] & @
< C263 wbx 8
© - D w —
828 g
8 w ==
xg 3 5 =
3 VCC2 5SBY_SENSE+
@ VCC2 5SBY_SENSE-
VCC2 5SBY_VOSENSE
= = Do not stuff C292.
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8 I 7 6 5 N 4 3 2 1
ITP Reset circuit. For debug only.
74LVC14A has 5V input tolerance.
VCC3_3SBY VCC3_3SBY VCC3_3SBY
vece12- vces_3
veessey ATX Connector uts 1 uts 1 us
1 2 pokui 3 4 pok uz 1 I
3 POK_U3
VCC5SBY
74LVC14AT| 74LVC14AT|
veel? SN74LVCOFA
324 ° VCC3_3SBY
VCC3_3SBY B o
Shte vees 11 3 3v11 3.3v1 L lﬁ
120 10v 3.3v2 -2 e m x
U20 14ycc 13} GND13 GND3 |3 ©
5 oz% o PS O 14 ps ON aTx  5v4 (4 veez s
SN74LVCO6A 151 GND15 GNDS5 -2
16! GND16 5v6 (-8
17} GNp17 GND7 L — 4 »—DBRESET# VCC3_3SBY
181 5y PW_OK -8
. _ 190 sy1g svsg |2 ©< o
N74LVCOBA v n
S 'COBA has 5V output tolerance. 201 5y20 12v |10 SN74LVCO6A has 5V input tolerance. £s 8
VCCESBY
U20 14\cc
1 2 PWRGOQD
* 4
€L Z[GND
= e SN74LVCOBA
PS ON -
a9
ATX_PWOK R342 ATX_PWOK R $214vee = VCC3_3SBY
oK 10 | [T »
PWROK_INV
No stuff R342 when ITP is used. 7/GND -
SLP_S3#
9,29
VCC3_3SBY
VCC3_3SBY VCC3_3SBY = 22 x
VCC3_3SBY 2s 3
cwo ! G PWROK
*—o 7,9,16,29
VCOREDET Z[GND
SN74LVCOBA
SN74LVCOd)
— = - ©
Y BY Y BY $S SNostff.
veea 3sBY CC3_3S CC3_3S 32 3 o stu
)~ For test only
428 VRM_PWRGD 220 ohm pullup to VCC3 3 is located on VRM sheet.
' RSMRST# 017
Reset Button )
— R34 N
O o RSTBTN SW 343 - - <
sw2 22 =
c335 c328 No stuff.
For test only
0.01UF 10UF
P12
Resume Reset circuitry =
- - using a 22 msec delay
and Schmitt trigger logic.
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8 [ 7 I 6 5 NZ 4 2 1
vees
AGP vogo
RP6
8] 1
PIRQ#C 7 2
8,20,21 RP15
PIRQ#D 6 3 GIRDY# 1
820,21 719
5 4 71 GDEVSEL# 7 2
19
7K 19 GPERR# 6 3
GSERR# 5 4
FRAME# 8] RP10 1 9
82K
8,16,20,21 ROV# = P PROCESSOR
8,16,20,21
TRDY# 6 3 _RP14
8,16,20,21 VCMOS1_5 GFRAME# 1 8
DEVSEL# 5 4 - 7,19
8,16,20,21 GTRDY# 2 7
27K 79
s GSTOP# 3 6
stopi RPLL 48 PICDO R128 N.H GPAR 4 5
8 g 119
8,16,20,21 150
PLOCK# 7 2 PICD1 Ri24 8.2K
8,20,21 48
8,16,20,21 PERR# 5 3 FLUSH# Re4 150 o
SO SERR# 5 4 4 1
8,16,20,21 STPCLK# 150 Res RBF# 7 2
27K 18 7,19
Roa 150 SBSTB# 6 3
FERR# 7,19
R112 48 SBSTB 5 4
620 PREQ#0 150 719
! 2.7K 82K
PREQ#1 Rl
8,20 4 GREQ#
27K R11s 7,19 RP8 =
821 PREQ#2 VCMOS1_5 L 8
' Ro16  2.7K - GGNT# 2 7
PREQ#3 719
816 > PIPE# 3 6
27K R213 719
PREQ#4 R95 WBF# 4 5
8 SLP# 7,19
R109 27K 48 > VV\- . 8K
8,21 PREQ#5 150 ¥
" 27K
A20M# R126
vees_3 48 v|<&<o<|=
ADSTBO R198
RP7 19 8.2K
RP16 LINTO 1 ADSTB1 R132 )
PGNT#1 8] 1 4.8 7,19
8,20 LINTL 7 2 82K
620 PGNT#0 7 2 48 GNNER . 3
" PGNT#3 6 3 48
8,16 HINIT# 5 4
PGNT#2 5 4 48,10
8,21 T sto R505
8.2K
7,19
82K Rsos
P R214 ST1 »
GNT#4 R127 7197 04 S
8 RTTCTRL Rs07  8.2K
PGNT#5 R256 8.2K 4 62-1% 7,19 ST2
8,21 v|\w>mﬂx|= ! 8.2K
REQ#A R114 SLEWCTRL
821 8.0K y 4 110-1%
GNT#A R105 ™
8,21 v|>m>mﬂx|=
PIRQ#A - R81 =
8,16,19,20,2F Y ADSTB#0 R207
PIRQ#B RE9 7.19
8,19,20,21 8.2K R136 H
85K ADSTB#1
vces R102 7.19
P BREQ#0 82K
10
02 IRQ14 R338
g 8.2K N =
15 R323 vees 3 =
8,22 vees 3
8.2K
SmBCLK CoRe 235
49,11 AT
SMBDATA CORE " R2s7 KBRST# R324
4911 4.7K 8.12 8.2K
: VCC3_3SBY A20GATE - R327
8,12 v|\w>N\_M\|=
SERIRQ R314 -
R236 8,12,21
9 SMB_ALERT 8.2K
47K
ALERTCLK sBY RIS
9,16
47K R12
o6 ALERTDATA SBY TITLE: INTEL(R) 820 CHIPSET - FCPGA REFERENCE BOARD REV:
" 47K PCI/AGP PULLUPS/PULLDOWNS 10
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8 [ 7 5 2 1
veel 8
TERM_DQA[8:0] |
1 TERM_DQAO R277 &
TERM_DQAL 28-1% ROTO o
TERM_DQA2 28-1% R27E @ *
TERM_DQA3 28-1% Ro8l ] vcel 8
28-1%
———
TERM_DQA4 R280
TERM_DQAS 28-1% R283 Py
TERM_DQA6 28-1%, R282 L4
TERM_DQA7 28-1% R285
28-1% <
TERM_DQA8
TERM_DQB| Q, TS R284 I o
" TERM_DQBO - R268 2 Q
TERM_DQB1 28-1% R267 | o o
TERM_DQB2 28-1%, R266 < s
28-1% < 3 =
————— & &
TERM_DQB3 R265 8 8
TERM_DQB4 28-1% R264 TERM_CMD
11
TERM_DQB5 28-1%, i TERM_SCK
TERM_DQB6 28-1% R262
28-1% < <
B S
TERM_DQB7 R261 N 3
ae @ g2 ®
TERM_ROW[2:0 8 ]
1 — 12:0] TERM_ROWO 28-1% R275 S &
TERM_ROW1 28-1% R274
28-1%
TERM_ROW2 R276
TERM_COL4:
u _COL[4:0] TERM_COLO 28-1%, R269 L4
TERM_COL1 28-1% R271
TERM_COL2 28-1% R270
28-1% < =
TERM_COL3 R273
TERM_COL4 28-1% R272
28-1%
NOTE :
Use one 0.1uF cap
per two RSL signals.
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VTTL5

HA#[31:3]
1 RP22,  pasmy 36
2 7 HA#22 ’
3 6 HA#31
4 5  HA#19
62
1 RP23 8 HA#18
2 7 HA#21
3 6 HA#25
4 5 HA#10
62
1 RP24 s HA#15
2 7 HA#12
3 6 HA#3
4 5  HA#6
62
1 RP25 8 HA#30
2 7 HA#24
3 6 HA#20
4 5 HA#23
62
. RP26 = Haxos
2 7 HA#13
3 6 HA#16
4 5  HA#5
62
1 RP27 8 HA#9
2 7 HA#11
3 6 HA#7
4 5 HREQ#1 36
62
1 RP28 8 HA#8
2 7 HA#4
3 6 BNR#
2 s HAFIA 46
62
RP21
1 8
2 7 HA#26
3 6 HA#29
4 5 HA#27
62

VIT1 5

AGTL+ Termination

1 RP46 8 BPRI#

2 7 HREQ#4

3 6 HLOCK#

4 5 RS#1
62

1 RP31 8 HTRDY#

2 7 RS#0

3 6 DRDY#

4 5 DBSY#
62

1 RP30 8 HITM#

2 7 HIT#

3 6 RS#2

4 5 HADS#
62

1 RP29 8 HREQ#0

2 7 DEFER#

3 6 HREQ#3

4 5 HREQ#2
62

4,6
3,6

46
36

46

36
4.6
4,6

VIT1 5

1 RP48 8 HD#15
2 7 HD#1
3 6 HD#0
4 5 HD#6
62
5
1 RP45 8 HD#8
2 7 HD#5
3 6 HD#9
4 5 HD#4
62
1 RP32 8 HD#16
2 7 HD#23
3 6 HD#21
4 5 HD#24
62
L RP33, HD#3
2 7 HD#12
3 6 HD#10
4 5 HD#17
62
1 RP34 8 HD#30
2 7 HD#7
3 6 HD#11
4 5 HD#20
62
5
1 RP35 8 HD#13
2 7 HD#18
3 6 HD#14
4 5 HD#2
62
1 RP36 8 HD#31
2 7 HD#32
3 6 HD#25
4 5 HD#26
62
1 RP37 8 HD#29
2 7 HD#19
3 6 HD#35
4 5 HD#33
62

VTTL5

1 RP44 8 HD#54
2 7 HD#55
3 6 HD#52
4 5 HD#40
62
1 RP47 8 HD#56
2 7 HD#61
3 6 HD#62
4 5 HD#46
62
1 RP43 8 HD#60
2 7 HD#50
3 6 HD#53
4 5 HD#58
62
1 RP42 8 HD#57
2 7 HD#63
3 6 HD#59
4 5 HD#48
62
1 RP41 8 HD#47
2 7 HD#27
3 6 HD#44
4 5 HD#45
62
1 RP40 8 HD#49
2 7 HD#51
3 6 HD#41
4 5 HD#42
62
9
1 RP3¢ 8 HD#36
2 7 HD#22
3 6 HD#43
4 5 HD#34
62
1 RP38 8 HD#39
2 7 HD#37
3 6 HD#38
4 5 HD#28
62

HR#820 36
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MCH Decoupli

0.1UF

—
=1
Q
O
©
e}
=
8}
)
=
N
8}

For chipset decoupling, use 0.1UF and
0.01UF decoupling capacitor at each
corner of the device. If there is room,
add 0.01UF capacitors in the middle
of each quad.

0.01UF

Place VDDQ capacitors within
70 mils of outer balls of MCH

Decoupling

ng
VCC1_8
0.1UF 7
0.1UF

0.1UF

0.1UF 7

| \
7 Place these caps on solder side. 7

- - -

VCC5SBY

vces 3

ICH Decoupling 82559 Decoupling.

VCC3_3SBY

0.1UF

0.1UF

C230 |C224 |C254|C248 |C232

Un-used Gates

VCC3_3SBY
o)

VCC3_3SBY

VCC3_3SBY

RIMM Decoupling

VCMOS1_8SBY

C235 |C264 |C226

Place 100uF caps, 0.1 ohm ESR, among RIMM conpectors.

vces 3

w'lb

SN74LVCO7A

11 VHO

SN74LVCO7A

B

ND
SN74LVCO6A

SN74LVCO7A

0.1UF

0.1UF

0.1UF

Place a VCMOS1_8SBY 0.1uF cap near RIMM connectors.
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8 I

Decoupling

VCC3_3 Decoupling

vces 3

0.1UF

C125 |C216

C154 |C153 |C143

VCC3_3 Decoupling VCC2_5 Decoupling Bulk Power Decoupling
vces_3 vcez 5 vece12 vCC12 Vea3-3seY
= = vees 3 vees
g oauF
o o o .
0.1UF 5 0.1UF 3 0.1UF 2 0.1UF % 0.1UF
o O O
3 0auF
0 ~ o .
1 . Q  0.1UF S 0.1UF 3
o O O
C346
- C338 c342 1 2
1 2 1 2
22UF
22UF 22UF

C145 |C175 |C146

~
I~
=
[3)
<
3
S
[3)
©
4
=
[3)
®
4
=
[3)

VITLS VTT DECOUPLING

0.1UF 0.1UF

Core Voltage Decoupling

v veoo y

VCCVID VCCVID

C260 |C261

C136 |C137
C229 |C255|C257

o
&
=~
8}
1=}
e
=
8}
@
<
=
8}
[
&
=~
8}
Q
@
=
8}
0
=
=
8}
o
<
=
8}

All 4.7uF capacitors should be 1206 package size placed |
within the PGA370 socket cavity on component side of PCB.
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Revision History

REVISION 1.0

Pgs 3,4  Modified 82820 2-RIMM Rev C schematics by replacing SC242 with 370 FC-PGA socket.

Changed to low voltage ITP connector.

Pg 34 Added 62 ohm pullup resistor packs for AGTL+ termination.

REVISION HISTORY
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