Cover Sheet

Block Diagram 2
MAIN CLOCK GEN & DDR CLOCK BUFFER 3
mMPGA478-B INTEL CPU Sockets 4-5
SIS 645DX/651 NORTH BRIDGE 6-9
DDR SLOT 10
DDR TERMINATOR 11
SIS 962 SOUTH BRIDGE 12-14
AGP SLOT 15
PCI SLOTS 16
LAN CONTROLLER (RTL8201BL MII PHY) 17
KB/MS Conn & FAN Conn. 18
IDE CONNECTORS 19
USB CONNECTOR 20
AC'97 CODEC & AUDIO Conn. 21
LPC 1/O(W83697HF) 22
PARALLEL & SERIAL PORTS 23
VRM 9.0 24
MS-5 ACPI CONTROLLER 25
ATX POWER CON & VGA CON 26
FRONT PANEL 27
Decoupling Capacitor 28

MS6720

SIS 645DX/651 CHIPSET
Willamette/Northwood 478pin mPGA-B Processor Schematics

VERSI ON: OA

CPU.Willamette/Northwood MPGA-478B Processor
System Brookdale Chipset:
SIS 645DX/651 (North Bridge)+962 (South Bridge)
On Board Chipset:
LPC Super 1/0O -- W83697HF
RTL8201BL MIl PHY

Expansion Slots:
AGP2.0 SLOT *1
PCI2.2 SLOT* 2
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System Block Diagram GPl O Tabl e on SI S962
GPl O 0 170] MAIN Pul | - Down
GPlO 1 1/0| MAIN Pul | - Down
SOCKET 478 GPl O 2 170] MAIN THERW#
GPl O 3 1/0] MAIN EXTSM #
GPl O 4 1/0| MAIN Pul | - Down
GPlO 5 1/0| MAIN PREQ#5( Pul | - Up)
Fost Bus GPlO 6 170 MAIN PGNT#5( Pul | - Up)
Support Dual Noni tor GPl_7 I/ 0| RESUME | LAN WAKE#
ToR AGP sLOT DDR SDRAM GPl_8 | RESUME | RI NG
UNIVERSAL | | GPl_9 | RESUME | RESERVED
VGA CONNECTOR SlS 645DX/651 GPl _10 | RESUME | RESERVED
VGA CON. DDR1 DDR2 RTT GPIO 11 | 1/0| RESUME | RESERVED
GPlO 12 | 1/0| RESUME | Pul | - Down
GPl O 13 1/O| RESUME | Fl ash Rom protection H Disable, L: Enable
GPl O 14 [ 1/70[ RESUME | Pull - Down
HYPERZP GPlO 15 | 1/0| RESUME | KBDAT
ANALOG IN GPl0 16 | 1/0] RESUME | KBCLK
Support Mx to six-PO Devices GPIO 17 1/0| RESUME VSDAT
GPlO 18 | I/0| RESUME | MBCLK
AC'O7 ANALOG OUT GPlO 19 | 1/0| RESUME | SMBCLK
| 0 Slor 2 | | R | AUDIO CODEC GPIO 20 [ 1/0] RESUME | SMBDAT
SIS 962
KEYBOARD PS/2
/ MOUSE
USB 0 USB 2 USB 3
usB 1 usB 5 usB 4
LPC BUS
Lan
FAN CONTROL
FAN1| FAN2|[ FAN3
H/W MONITOR
LPC SUPER I/O
LEGACY
ROM
GPICS | | IR/ICR | | GAME/MIDI | | COM || PRINTER || FLOPPY |
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3 Main Clock G t
P ain Clock Generator
CPUCLKD R262 499
cpa2 CPUCLK-0 R263 499
L50
X_COPPER CPUCIKI B2A6. kA Art2
X_80_0805 CPUCLK-T R267__RYAIA 499
u1s
CY28352.SS0P4
SDCLK c158 | 100 0603
Lo - 1 VDDREF
T xggéc‘ AGPCLKO, c1s4 Jfx_10p 0603
1 L
VDDPCI
cB153 CB176 2
cieat . CB157, cB15 — R GPCIKI ciss {liop
P == == == 42
VDDCPU
47010805 0.01u 0.0u | 0.1u 8 40 R276 CPUCLK]
VDDSD CPUCLKO AAA - CPUCLKL  (6)
39 RZ2_ AR CPUCLKT RCPuciie1 (8)
121 srom CPUCLK#0 ZCLKO c201 || x 100 0603
7 | i a4 R274 & CPUCLKQ i
CPU_STOP# CPUCLKL {73 R275 [JA\? CPUCLK-0 D SRy (?4))
CPUCLK#L ZCLKL <202 }fx 100 0603
41 R273 SDCLK
VSSREF SDCLK' AN SDCLK (7) i
vssz 31 R < GPCIKO
VSSPCI AGPCLKO W GPCLKO (6) -
30 R2IE A A A2 ALl A MULTISEL internal Pull-Up 120K
VSSPCI AGPCLK1 \AY AGPCLKL  (15) P CN11_ X 8P4C_10p
ng:gp S 42 R309 ZCLKO 20K0 (8) PCICLK 1 2
10 R310, 22 ZCLKI. PCICLKL 3 4
vsscRu ZCLK1 NN Kacka (12) 10PCIK 5 (1
£s3 RNBY 7 8_8P4R-33 96XPCLK MULTISEL R264, X 47K 96XBCLK 7 8
vees vees PCICLK_FO/FSS = FANAAAK SIOPCLK. J6XPCLK (12)
PCICLK_F1/FS4 R r T SIOPCLK  (22)
PCICLKO HRAAN ey PCICLKL  (16)
PCICLK1 PCICLK2  (16)
R268 R265 PCICLK2 $57-2%
10K 10k :Zggtﬁ | 22 g% CN12 X 8PAC_10p
REFCLK2 1
NPN-MBT3904LT1-5-SOT23 PCICLKS oS APICCLK 3 4
33 2 7 8 X 5 T
S PD#IVTT_PWRGD REFOIFS0 {75 =i N | 77O REECLKL REFCLKO  (8) EEECHS 7 A
REFL/FSL 17 £S2 1 FEAANAR] APICCLK MREFCLKL - (13)
R259
R256 Q27 CLK IREF___38 REF2/FS2 I AN REFCLK? APICCLK (13)
AAN IREF 27 N4 REFCLK2 (21)
48M $
475 =
24_48MIMULTISEL R279 UCLK48M UCLKaSM (14) UCLKA48M c1s6 f10p
= NPN-MBT3904LT1-S-50T23 ULTISEL R280 A SI048M Lsioam  (29)
S1048M cis7_fliop
CP33 X_COPPER 35 SMBCLK
CeLLaa - scLkd3F SMBCLK (10,13,25)
IN4148-S-LL34-75V == vegs r SDATA bl SMBDAT (10,13,25)
= Ls
~YA CLK VDDA 36
X_80_0805 VDDA
—i-caiss
-+ vees FO~F4 internal Pull-Down 120K oRCLKD JOTI
D,
0.1u 102p
37 &
VSSA s <ESELO ) DDRCIK] C41 10p.
1 Y'Y DDRCLK2 c61 _f110p
= 5 R325 K R A AA-LOK  FSD
z 3 AAA DDRCLKS cse_{liop
8324 K R326 0K ESL
P2, X_COPPER v VA
o ~ Cypress CY28342 Frequency Tabl e
veez s
- L10 Y1
- o FS4 FS3  FS2 FS1  FSO cPy SDRAM zeLk AGP ] seemeenalen sk L1
X_80_0805
can 14M-16pf-HC49S 0 0 o 0 o 100 100 66 66 33 DDRCLK? car_tiiop
c177 c171
cB64 cB63 16 bys 0o 0 o 1 1 133 100 66 66 33
X_4.7U/0805 P P
0.1u X_0.01u DDRCLK-0 Cc49 10p.
Real t ek 360- 654R Frequency Tabl e DORCLK:] ca 100
= Clock Buffer (DDR
U4 FS4 FS3  FS2 FS1  FSO cpu SDRAM 6K AGP PCI
CY68352:501C28 DDRCLK:3 ceo_ff1op
) o o0 1 100 100 66 66 33
cps X_COPPER CBVDD 24 voo
;g VDD cwko F2 DDRCLKO (10) 1 0 1 0 1 133 100 66 66 33
VDD CLK1 CDDRCLK3 (10)
L17 CLK2 DRCLK2  (10) DRRCLK: casf}ion
CLK3 DDRCLK1 (10) H P
veea s © N CB_AVDD 104 oo LK DDRCLKE (10) Cl ock conbi nation: oReLK 7 a “m[l
X 80 0805 cas 872 CLKs DDRCLK7 (10) CY28342 + CY28352 i
= = 7 -
"« au0m0s |01 ot scik CLkso DRCLK-0 (10) RTMB60- 645R + RTMB80- 628
=4 SDATA CLk# oy SDDRCLK-3 (10)
8 CcLk#2 i DDRCLK-2 (10)
CLK_IN CLK#3 DDRCLK-1 (10)
SMBCLK . 25
SN CLK#4 fp §3—mmmmr———-—(CDDRCLK-8 (10)
- 20 CLk#s DDRCLK-7 (10)
FBLIN
(7) FWDSDCLKO (E—EWRSRCLKO a a5
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CPU SIGNAL BLOCK
CPU GTL REFERNCE VOLTAGE BLOCK
(6) HA#3.31] Vo
§ 9 Q R§ PEEEBE ggc {VID[0..4] (24) Length < 1.5inch. R51
AR QA= <<§§§<§§§§<<§%§§ §§§ 2/3*Veep 49.9RST
I I Jus s i s u Jus pus fus u un fus s u i s s s § GTLREF1
o SOl ©F wi [a}®] E RS2
[} o
oA SIS ol PSSRl s Il Eirie| S8 2 N o"’"‘“"‘“\' a3 2 4 100RST
FEHHE EH U R EE RS B R H N G S R # oww <O 3 I3
BEnnnalNNG ANNN NNS 999933559225 9932 § 29 %% 33328 =
DBIoH LLLL L L L LLL L LLLL L 8 %% 00 33533 AA2L GTLREF1
DBIL# oo, aln! GTLREF3[-2E
DBI2# EE GTLREF2 . .
DBI3# 8@ GTLREFL % Every pin put one 220pF cap near it.
> GTLREFO . .
;ﬁ% |ERR¥# ABA e Trace Width 15mils, Space 15mils.
MCERR# BPMS# PARE BV . . .
(13) FERR# =Bl Py T A e s Keep the voltage dividers within 1.5 inches of the
(13) STPCLKAKmmrmmmrmmmmmmeme—aX 200 STRC Kt BPM3# ) :
BINIT# BPM2# first GTLREF Pin
13) HINITHE INIT# BEMLA
XA Ropy BPMO#
(6) HDBSY# DBSV# REQ4#
© HoRDY g t2ol DROY# REGH# _CPUITPBLOCK
© 3 TRDY# gggﬁ P INS ___R27 39
G
SN2 mmmmm— 0y~ REQOH TS
(6) HBNR# mmmmmmmeemeeo G201 sy TESTHIL2 202 A
@ HIT = A6 TESTHIL RL 5% TP TCK __ R30, « <2
Il B HIT# TESTHILL [Fo3——Feaig R D A
& 5] HITM# TESTHILO | TESTrIS —
©) HDEFERY E>] BPRI# TESTHIOI U —TESTHIE
DEFER# TESTHI8"ABZS CPU STRAPPING RESISTORS
e al TEome | Aaz0
Trace : 10 =D o TESTHIS A CLOSED TO SOCKET478
mil width TP TRSI B4l TMS TESTHI4
10mil ""°—‘§°qume 5] TRST# TESTHI3 PROCHOT# RIS . , .62
2 vieeP
CPO_TVPA B3] 1CK TESTHI2 ARG [ PPPRETS CPU GD 6.
space (22) Py TMPSéé THERMDA TESTHIL|Ab57 " N e — A PT R
N_GNI THERMTRIF mgg’;\ﬁglp# TESTHIO veee CPURSTE RoA 0795
m— P oA . m—— SRy ST et A —
NN PROCHOT# BCLKO# CPUCLKO (3) BPM#4  RNG2 z 8 8PARSG,
(13) IGNNE# |GNNE# VN veer
F4 RSH#2 EPVIS. 6
(13) sMmi SMI# Rs2# Pz REg <Rs#0.2] ©6) EPNT SRAANHS
(13)(136)'96\%!5% A20M## RS1# PR =) EENEN) A NA S
SLP# RSO# N
RESERVEDO A1 Py e R 0 veep
BET0 =533 RESERVEDL APO# PRE ITP_TRST# R29 680
RESERVED2 BRo# P~ HBRHO (6) ~METRSH  RRaaE
5 TETIE RESERVED3 PL R32, »»49.9
1 133 MHz RESERVED4 COMPL o7 R58" 79.9 * Short trace CPU_GD c34 X_102p
RESERVED5 COMPO CPURSTE
RESERVED6 15
DP3#
©® BseL R313, 50 CRUBSELO  AD6} .. o orsd g:%:e:gé L
5] BseL1 DP1 B
Di
© CPU_GDE—EEL.CR_AB23 4 o)\ 200D RS HADSTB#1 (6)
ADSTBI#
(6) CPURSTH—SRURSTE _ABR ety ADSTBO# 9"“5—,2—3 :g’g%% g vcep
DSTBP3# Prss-
(6) HD#0.63) <<__\ it Lal DSTBP2# a%% HDSTBP#2 (6) CLOSED TO SOCKET478
Differential DSTEP1 PS> HDSTBP#L (
Host Data e DSTBPO# °W2—2 < HDSTBP#0 ©®)
Strobes DSTBN3# Prer HDSTBNA43 (6)
Dorongs pEZ xggg}gﬁg g STPCLK# R14 X_56
DSTBNL#
S 2 HDSTENEO (©) CPUSLP# RI10 & & _X_56.
LINTUNMI :::Eé NMI (13) SMI# RI1 & 4 <X 56
LINTOANTR 'NTR (13) HINIT# R16 56
HUHFEHUE RSB BB TR RS R RS SR B R w
OULTONTODONOUNT NNAONON OUVTNNHODON O ON- O3 33 3 HH 3 1
TIITLILITONONONDIND DNNNNNNNNNNAAA AA A A ADON OO DN O FERR# R26 X 62
[a]ajalalaNalalalaNalalaNalalaRalalalafalalajalalaNalalalaYalalaNalalajalalalaRalalaNalalalal ".......W'—...—
1S I e I NIt TN NI NI NINT] T e il
t ) T 1S Tl afLjw) ol TS| 0lolT] 0laiOjo] miafOf <j<in m PGA-S478-F02 RN3 X _8P4R-56
z —x7_8
. 919 of [site RT3
L R A s e an %
s e o o o s e T s o o o o I I s s s s s s R s INTE T >
A20ME___RIZA & AX.56
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VCC_VID

vcep

o~ 47u-10%6-0805
4.7u-10%6-0805

L9
L8

C33

22u-1206

22u-1206
ICPU_VSSA

CPU VCCA

CPU IOPLL

VOOA

0cav

T11dOI-00A

€cav

@ vV

OHdAIN-ODOA
AIN-D0A

ool
| T W (YN (VR TN VN (Vi

Sj[e] @6 6][8) ¥ /al

[
o)
i

2l

ol

i|oof i o)

©fool
Wi e | jr | wj

CPU VOLTAGE BLOCK

|w
fo

o]
fal
|<(|<(<(<( <L << <)< <] < <L ]

o

&)

=
ol
afolojololololal

L << <) <) <] << <L) < <]

~|=Rle|  PGA-S478-F02

ool
fa)

;
]

)| OJOJIO| O

i

wwlfuutfuutfeusf eosfeoou wifowf ecfec i fo)

&

<] <gftft) <] <] <<t <L} <C<CfC<C] <ffc] <[] o

VCCPO-
uz2B

D10
All
Al3
A1
Al7
A19
A21

CPU DECOUPLING CAPACITORS
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£ADI0.3 Kprop.311 (15)

A &seap.7 (15)
ACBE#{0.3
- o |= |z fofo ggg ez 2=z 1 1 2 2l |2 2] 2 >|>| ol e Amméw ACBEA0.S  aceEsp.3] (15)
2 [F8 b = S EEEHZEEE A E i i B g e e e
s Hz | 5 EEREREEESEEEESSEEEESCEEESERESRERESRBEEEREEEEREE
< B al = E I= 5 = b k= S = RS N1 P I B N 2 m—«sma (15)
=l 5] EEL
o ADSTBIO.L <ADSTB[O 1 (15)
wl—( ADSTBH{0.1]  (15)
gel SR ool <ol o
T = 2 ) S = o v e = B Bl e o i i s s 13 S By =1 G usa
"Q 00 SrNTT LLL OrNeaNmIReNRaOdN M TNONBao dN G IE e N B R0 0~ s o e oo
. o aws| 28 98 SCDRI %L BOrSENB388588SHNTNRSNSARANRIRENSREE $9232Y59 |
(3) CPUCLKL S Am tcpucLk 3% 33 ggegge B3BF “VP3IIII33333355555999922225555555552 88555583 ACIBE#S [y ——aenci———
3) CPUCLK-1 P CPUCLK# X% X2 >>>>> 2%z <tz I <<<< AC/BE#2
3 55 8§ TIETE g:2:= Ha ACBE#1
HDEFER# U 8 ACIBE#1 [ye ACBEF0
(4) HDEFER# HLOCK# U DEFER# z ACIBE#0 [ vees
(4) HLOCK# oI HLOCK# Lo REQ. L)
(4) HTRDY# PURSTE <20~ HTRDY# AREQ# YN REQ# (15) cpat
(4) CPURST# 5 D CPURST# AGNT# AERAMER DAGNT# (15)
(4) cPU_GD wspw T CPUPWRGD AFRAME# ARDY# FRAME#  (15)
(4) HBPRI: S HBRE U BPRI# AIRDY# ATRDYZ IRDY#  (15) X_COPPER_0
(4) HBR#0 BREQO# ATRDY# TRDY#  (15) RV
ADEVSEL# DEVSEL# (15)
ASERR# A4XAVDD ~r
RS#2 ASERR# FSE LASERR# (15) .
RS#1 ASTOP# ASTOP#  (15) =
RS#0
RS#] H3 APAR
(4)4 ngsn AnSE v: oS APAR APAR  (15) cBu1s |csus lcT23
(@) ) o HITM T =) RBE# . == 4 S
(@) HiITM# HITE U HITM# RBF# [Fg WBES WBEF: <1155) 01u  Jo.owu X_10u_0805
(4) HIT# TDRDVE W HIT# WBF# Ppg PIPEX $eWBF# (15)
(4) HDRDY# HDBSY# % DRDY# PIPE# PIPE#  (15) cP20
(4) HDBSY# HENRE DBSY# D10 " VK
(4) HBNR# BNR# e e - — L P4
HREQ w: ADEIH ™2 X_COPPER_0 ==
HREQ Wao | HREQ#4 aogil. [0 153
HREQ#3
HRE W 85 SBSTB
ﬁﬁ W HREQ#2 SB_STB = BSTB (15)
HREO Y HREQ#1 sB_STB# [ SBSTB#  (15)
HREQ#0
HREOQ#[0..4] K1 ADSTBO
(4) HREQ#[0..4] << " HADSTBE#1 AD24 AD_STBO [~ ADSTBA0
(4) HADSTB#1 HADSTB#0 AA2d | HASTB#L AD_STB#0
< (4) HADSTB#0 HASTB#0 - c1
(4) HA#(3..31] <_qul£J-IJ— Ak AF26 AD_STBL [y “ADST
= AEze"| HA#31 AD_STB#1
Hog | HA#30
A AH28 810 AGPCLKO VDD
A AD26 ] HA#29 AGPCLK{ AGPCLKO  (3) R165 2°
: HA#28 <
- a0 HA#2T AGPRCOMP
A AF28_| HA#26 B9 ALXAVDD 60.4
Al AC24_| HA#25 ALXAVOD [Pag ALXAVSS
o ez ] HA#24 ALXAVSS
HA#23 B8
A AD28 | HA#22 AXAVDD [Pag AXAVSS'
Ak o5 | HA#21 AIXAVSS
HA#20
A AD27.| M3 AVREFGC
A# E28_| HA#19 AGPVREF [Ty AVREFGC  (15)
Fo7o| HA#18 AGPVSSREF [ c115
A B24 | HA#LT = R183
A B826,| HA#16 | F20 HDSTBN#3 DSTENYS
A Aczs | HA#LS HDSTBN#S [7p3 HDSTBN#2 . X_8.2K
Al AC26_| HA#14 HOSTBN#2 [Fico4 HDSTBN#L DSTEN#2
AC20 | HA#13 HDSTBN#1 [ DSTBN#1
Ak A26 HA#12 HDSTBN#0 [* HDSTBN#0 =
A B28 | HA#1L F21 HDSTBP#3 -
A% 27| HA#10 HDSTBP#3 ["Foy HDSTBP%2 DSTEP#3
A AZ5.| HA#9 HDSTBP#2 757 HDSTBP#L DSTER#2
AZ9| HA#8 HDSTBP#1 P25 & DSTBP#1
A s | HA#T HDSTBP#0 [* DSTBP#0
A Yo6| HA#6
A Y24 HA#5
A vos | A% B B 2 B R B R BE e 8T eIy e85 88 088N C8 RN ER280823 008 onronynace Q29SS
- N e B e e S g e £
veep SOA8 00080000085 05800080000888055800080008800588888338083885583858585888 mmam
PP I T P e T T P e f T T P E T PP P E T PP TR TP R T TS TR ST SRS TS T2 2R 2222 8888
REE RS EERR AR E REER  RRR RN RS ERERREEEY B RERESREERIIREE SIS-SISE51-VAL
R10 20 HNCOWMP. Rds-on(n) = 10 ohm B i 55 Y N B (BS%DSTAJ:]:EL(SHJmETmMSO N 1 o o R ST 87 6 b B B S N o S N DI 01u  [o.01u X_10u_0805
HNCVERF = 1/3 VCCP
b1 = e B e B e O S b B O 6 B B B s B N gzzgﬁlgm~ NE CP18
it R I B R B B B B B L 3 0 B I o 0 L i Bt B e o 5 B EEE ALXAVSS N .,
R93 110 HPCOMP b e e o o o o o o o o o o o e e T S R e o S 5 1
NN Rds-on(p) = 56 ohm =1 X_COPPER_0
= HPCVERF = 2/3 VCCP
(4) HD#[0..63] HD#[0..63) HDBI#[0..3] (4)
vees
veep veep vees CcP6 <
cP7
1 2 X_COPPER_0
R121 R97 X_COPPER_0 CAXAVDD 4 -
75 150 == cser
0.1u CIXAVDD _
HVREF HNCVREF CB75 |CT15
=01 -
CB76 _lcris X_10u_0805
R120 R102 ==.01u “Tx 100 0805
150 cBY6 = _10u_ cp . .
oot ou caxavss L N 2 Micro Star Restricted Secret
P Title Rev
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Rs place close to DI ML

RN7

8PAR1Q
RN11

8P4R-10

RN17

8P4R-10 V

RN14 2

8P4AR-10

BN23 2

8R4R-1Q
2

RMDI0.63]

RMDI[0.63] (10,11)

UsB

MDO AJ23
TOL T~ acz| M
1 AGz| o)
MD2
AJ21 MD3

DQM7
DQST7/CSBHT

650- 2

RDQM[0..7] <RDQM[0..7] (10,11)
RDQSI0.7] <RDQS[O.Y7] (1012)
RMA(0..14] <RMA[Q 14] (1011)
RCS0.3] KRcs10.3] (1011)
CKEID.3] CKE[0.3] (10)
Rs place close to DIMWL
veem
o
R117
150
DDRVREFA
R119
== 150
0.1u
SRAS# (10,11)
SCAS# (10,11)
SWE# (10,11)
veem
o
R160
RNSO X_8P4R-0
DDRVREFB
CKE: Open Drain
82 CKEQ
cer [ 28 i3 &
A SREs == cBu6 150
cke2 HGE CKE3 Odu
CKE3 A5
CKEA|YR%
gL o SASWE_____@ssaxsweey -
ey | SAUXSW# 'SBAUXSWH (25) ==
IR0 A AA—4TK_4yocasey vees
)
spcLkg-A2 SR S @ 'CPZS' l
PwpspeLKod-APE— RIB_ A AA—Z— o WVDSDAKO _ (lrwpspeLko @) [ .
f X_COPPER 0
SDRCLKI""A—EH____—H' = ) )
10p 0608 SDAVDD
SDAVDD =
spavDD R — =22 —
- . == CB128§= CBI119
oA T 0.1u 0.01u
|
DORAVDD [ AAL— BRRAVDD : /CC3 |
o oo V& 4=
CP26 |
DDRVREFA B -
VCC3SBY
DDRVREFA T X_COPPER_O
DRAM_SEL 2DRAVDD
HI: DDR
cB12g CB129)
0Ww3X=  0onSZ

RN29 X_8P4R-0

RMA7 < RMA7

RMAS RVAD

RS RVAS

RMAG AAA RMAG

RN27 X_8P4R-0
83 7
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NOTE:

This page is for universal PCB design( suitable for both 645 or 650)

NB Hardware Trap Table
for 651 only VCC3
e nbedded pull | ow [4
0 1 Def aul t (30~50K Cnm
enabl e PLL Tsabl e PLL 0 yes __RSYNC RI62 _x A fAIK |
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CSYNC enabl e VB 0
RSYNC enable VGA interface 1 LSYNC R189 & A R4IK.
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(7,11) RMD[0..63]
RMA[0. 14]

(7,11) RMA[0..14]

(7,11) RDQS[0..7] <—FQO—SLOL————'

NOTE:

VDDID IS A TRAP ON THE DI W

veem

MODULE TO | NDI CATE:

B o A
CRP - TREmrer -] 2
1 GD VDD =VDDQ H A

A
MEMORY MUX TABLE: A
A
SDR DOR A
(s} T30 1AC
CsL Cs1 Q
cs2 cs2 A13
cs3 cs3 )
Cs4 cs4
Cs5 CS5
OGS0 = NevalL 59 |
CSBL DQSL \RMALZ
CsB2 DQs2
csB3 DQs3 _T
csB4 oS4 =
CSBS
& —+ b
CSB7 DQS7

DDRVREF GEN. & DECOUPLI NG

DDRVREF,

(7,11) RSRAS#
(7,11) RSCAS#
(7,11) RSWE#

VDD
VDDSPD

A0
AL

A13

NC
q NC(RESET#)
qNC

NC
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NC(FETEN)
RASH
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WE#

NC(S2#)
NC(S3#)

q ckeo
7 CKEL

O o = OIS 12 1S

H
lolo|

o125

—

28

=

(3) DDRCLK1 CKO bddr =
(3) DDRCLK8 CKL
(3) DDRCLK2 cK2 ko10000b
(3) DDRCLK-1 CKO#
(3) DDRCLK-8 cK1#
(3) DDRCLK-2 cKa#
DnDnODnDnonnnn 0 nno
8833888388388 3838
/. _RCS0.3] £2222222222228 2222
(7.11) RCS-[0..3] ©lore H
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74
66 .
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2077 vss
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=DM e
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[
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Rev

0A

VDD o
VDD DQO n
DD DQ1 B
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" DQ3 ¥ o7 DI MV DECOUPLI NG
1A’ A0 DQ4 95
x Al DQ5 [55
= ) DQ6
x 3 DQ7
A DQ8
A A5 DQ9
x 26 DQ10
A AT Q11 s
I A8 DQ12 [ o8
DQ13 1708
DQ14 17370 vee,
DQ15
DQ16
DQ17
= DQ18
- DQ19 7 Eé"' CB118
DQ20 1577 TN 1l
T DQ21 1 Ui
= QMO bQ22 17353 0.1u
% DMO DQ23
3 DM1 DQ24 cB59
3 DM2 DQ25 [
3 DM3 DQ26 it
Q w4 Q27 [776 FER, 0.1u
veew % DM DQ28 1157 )
o 3 DM6 0Q29 b451 cB23
|__ ANAAB2K [}
ceo
CB1
cB2
ces
cea
cBs
86
cer
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NC(RESET#)
qne
NC
c
NC(FETEN)
RASH
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WE#
S0#
1 1#
a1 NC(S2#)
=== NC(S3#)
9 ckeo wp SN —
CKEL scL b1 ———Sioar — —smBCLK (3.13,25)
soa 2 SMEDAL SMBDAT  (3,13,25)
(3) DDRCLKO cKo B
(3) DDRCLK7 g oKL pad SA0 -i—g;— —————— —o veem
(3) DDRCLK3 ck2 Lo10oo1b s 8
e S oo S
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RMD[0.63] RMDI0.63] (7,10)
RDQM[0.7] RDQMI0..7] (7,10)
RDQS[0..7] RDQS[0..7] (7,10)
RMA[0.14] RMA[0.14] (7,10)
RCS0.3] RCS0.3] (7,10)

DDR VTT
1 RN6 _2, 1_8PAR4T
RVD5 4, 3
RVDA. 61 3
£ 7
RMD6 RNS 1_8PARAT
RV 2
ZR0QD 2
RDQSO z
_RVD9____ RNI2 2 1_8PARAT
AV @ A 3
RVDY. 6 3
RVDS, E} L
ROOML RNI5 1_8PARAT
ZRVDI3 2
DOSL 3
RMD12 z
RMDIL RN18 8PARAT.
RVDIO 4
—Rvois
RVDI4
RDQM2 RN24 8PARAT.
RVAIS
1_8PAR4T
3
5
7
1 8PAR4AT
3
5
7
1 8PAR4T
3
5
7
1 8PAR4T
3
[
2
1 8PAR4T
3
5
7
RNBL 2 1 8PAR4T
4 3
% g
8 7
_RVAO_ RN 24 1 8PAR4T
RMAL 4. 3
RNAD © 2
RVDST E} L
RMD39 R\N4L 1 8PAR4AT
ZRVAIL 2
—RVD3E 2
RMVD34 z

SSTL-2 Termination Resistors

DR
Rt
VD' DQM(/ DQS) (V- VoS p/ 10/ - SSTL-2 L0 ¢7
WA Cont r ol 1 V- OMOS 1o SSTL-2 w7
cs Ageles) ISSTL- 2 W7
IKE |0 3.3V [0 2.5V
DDR VTT
>
_RVD% ___ RNSB 2 IroACAT L 8PART
RMD32 4 W 3 DDR_VTT DECOUPLING CAPACI TOR FCR SSTL-2 END TERM ANTI ON VTT | SLAND
RMA12 6. ”\/\3‘ 5 < 0603 Package placed within 200mi|s of VIT Ternination R-packs
R Q 8 AN yd
8PARAT.
Ci CB114
P o7 i i
T TT IT T
0.1u 0.1u 0.1u 0.1u
1 _8P4RAT.
3 CB9%9 CB20 CBM CB10
5 1l [} [ 1]
z TT TT TT T
0lu 0.1u 0.1u 0lu
1 8P4R-47 ClI CB70
3 b i i I
5 T TT TT T
z 0lu 0.1u 0.1u 0lu
CB58 CB74 CB48 CB108
1 8P4R-AT7. 1] [N 1] 1
3 TT TT TT T
S 0.1u 0.1u 0.1u 0.1u
yd
DDR VTT
1 8PARAT. >
3
S
yd
cB7 CB62 CB101 CB28
il I3 I3 il
RMD49 RNS3 2 IR 1 _8P4RAT. v = Ll v
R AAA 3 X_10u-1206 10u-1206 10u-1206 X_10u-1206
RMD4/ V Al 5 Ci Ci 06
o3 VAT il it i
T TT TT T
0.1u 0.1u 0du 0.1u
1_8P4R-A4T7.
3 CB117 CB39 CB105 CB67
5 I 11 1l 11
7 TT TT TT T
0.1u 0.1u 0.1u 0.1u
1 8P4R-47 Cl CB81
3 il 5 i “f
5 1] 11 1 Tl
ya 0.1u 0.1u 0.1u 0.1u
CB104 CB112 CB13 CB80
1_8PARAT. 11 11 1l 1
3 TT TT TT T
S 0.1u 0.1u 0.1u 0.1u
yd
_RVD58 _ _ _ RN6L 2} A7 1_8PARAT
RDQS7 ZX AANIE
TRVIDBZ 617 A5
RDQMT BN Z
RN64. 1 _8PARAT
s AAA
— A
AR
A
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AN NN vogis
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AT T “’} I I I IDEAVOD. L 2
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(4) A20M# <L B A20M# =
(4) SMie INTR R el MITXGLK - SMBDAT R380, K
(4) INTR o 2204 INTR MITXCLK Hwmixerk (17) —SMEeAL R A AL
() NMI IGNNEZ U NI
(4) IGNNE# F IGNNE# @U S
ERRE T1 B6_____ MITXEN
(4) FERR# ST Wit FeRrré — MITXEN Dumimxen (17) vecasay
(4) STPCLK# I Vis~} STPCLK# %
(4) CPUSLP# CPUSLP#/CPUSTOP 8 MIITXDO GPIOD
MilTxpo M0 Sy oo (17) e BALRAAAA L g
GPI012 R356w4 1K
Y19 D7 MUTXDI
(3) APICCLK RICCLK vig ] APICCK API ‘ MIITXD1 SDMITX01 (17) PMEH
W19 APICDO “.MMWAJL—
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oa SIRQ V6. # C7_____MIRXDY
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wiRxer | MBER Sy \iee (17) o CLKRUN? _R385A A ALK
0SC32KH] c2 GPIO14 R3S 47K
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BS _____MUBXD? GPIOLL : LOW SIS962L
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(25,26) PSON# PSON# / Ot her S GPIo3EXTSMI et LTSN (27) R288 IN5817-S-DO-241AC-1mA
BSMRST: ~
Al5_| AUXOK w1 CLKRUN# $
=== ACPILED GPIO4ICLKRUN# C hasiss Intrusi
asiss Intrusion
c218 us
010 GPIO5/PREQS# X i Header
ES s NPN-MBT3904LT1-5-S0T23 BH-D2
MEMWE a1 GPIOBIPGNTS# =X == -
GPI013 - BAT2
apio7 R4
GPIO14 ES
GPIO14 o
cronmne Lo QNG e (22) caseopent <&
KBDAT €13 ¢ =
(18) kepaT <& GPIO1S =7 X b
£6 -
KBCLK ALG KBC GPIOY/AC_SDIN2 ==X
(18) KBCLK << GPIO16 / i
eyservi e B3
MSDAT D13 gey GPIO10/AC_SDIN3 ==X
(18) MSDAT << GPIO17
Gpi01 RO veeassy AUX_OK BLOCK
MSCLK B15
(18) mscik & GPIO18/PMCLK
opio1p FR4————cRIO12
R39 1K RSMRST#
RSMRST# (8,25,
= AAA (8.29)
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vee wien (3) UcLkdsm
GPI022/EEDI ["E50—FEDG
G H VO+ B1 GPIO23/EEDO 7670 AEECS
3 vDDZ Vss Mq (20) uvo+ Vo T, UV0+/RSDPO GPIO24/EECS
3 vDDZ vss [H (20) LVO- < T4 UVO-/RSDMO 1 0
115] VbDZ Vss (20) UV1+ v 515 ] UVI+/RSDPL PHY_DO [5T A
117] voDz Vss [ (20) UV1- NVor Te] UV1-/RSDM1 PHY_D1 [G7] 2
N15] VODZ vss [ (20) UV2+ 7 o] UV2+/RSDP2 PHY_D2 [T Y
p17 | VODZ vss (20) UV2- UV Dis | UV2-/RSDM2 PHY_D3 [TET Y
RI5] VDDZ vss (20) UV3+ T0—] UV3+/RSDP3 PHY_D4 [AT
o] PVDDZ VsS 15 (20) UV3- 7T 15| UV3-/RSDM3 PHY DS [5T ooy
1] VDD vss 11 (20) UV4+ VA, F1s ] UV4+RSDP4 PHY_D6 [C1
5 'voD vss 15 (20) UV4- VEe 5] UV4-IRSDM4 PHY_D7
w15 ] VoD vss (20) UV5+ I o] UV5+RSDP5 D11 PHY CTLO
'—m;— IVDD vss e (20) UVs- UV5-/RSDM5 CTLO [CIT —poy e 1
R0 VDD VsS Mg R e
VDD vss (20) OC#0 oco#
veep R14 1 c19
VDD vss L oc1# LinkoN 536X | e
1 vss (20) oc#: 1 W16 | 0C2# LREQ [FA20 LS o
vges vIT vss [T10 T H17] 0C3# LPS
VIt VSS My vCcaseyY 1 ocar Ell  PHY SCLK
e vss ocsi SCLK
K6 ovDD vss
4 Me_| OO - VSS Mo —I—c236f=Cc20 . . - D16 B10
ovDD VsS [WIT 010 | o.1u DI7| USBVDD IPB_OUTO m&
ovDD vss - E17 USBVDD - IPB_OUT1
ovDD vss £17] usevbD
Rii] OVDD vss USBVDD
R13] OVDD vss c10
ovbD vss NC m&
..., POwer o | i< Fes
] NG B17 NC I™pe
] Re ] PVOD 515 USBVSS NC [BiT
VCC1_8SBY R12 | PVDD E19 | USBVSS NC [Fa1y
B PVDD USBVSS NC
Fo 11 VCCasBY USBVSS NC
FiE oo o sz B aml | e
ci6 | VDO 1 X_4.7u_0805 AT~ =— A18
VCC3SBY C17] IVDD_AUX vssz [t 0.1u <15 USBPVDD
IVDD_AUX vssz [T VECasBY USBPVSS
VSSZ Py R28 422 USBREF F16
OVDD_AUX vssz [T AANZZLE USBREF
OVDD_AUX VSSZ [Tyt =+ 820
CBL CB169 OVDD_AUX VSSZ [y1 u; DD
—_ —4 OVDD_AUX vssz [P1o c187 cieo || B16
Tu T 1u OVDD_AUX Vvssz ] TTpos0s 0SC12MHI
F8 0.1 12M-32pf-CSA-309-D Y2 R308
F13 PVDD_AUX Y P .D.
PVDD_AUX T 10M
A7
= 515962 .t ‘H clo ” 0p_060 0SC12MHO
S1S962
Lps 0
veel s VCC1_8SBY vees
a R463
f— VvCC3sBY
| c3 vce3seY
[AY
1u-0805
RN99 RNOS X_8P4R-4.7K
cB142 LREQ 7 8 Y CTLO
] veee PHY D7 5 6 Y D! m N R461 veegsey
] 9 PHY D5 3 4 Y D. QAAS { 47K
1u CB166 cT30 cB171 PHY D6 1 2 M) KA "
] 14 1 1 X
NP
CB134 ] 1\ T Y _SCLK AR L4
1l 1u 1u-0805 1u X_8P4R-4.7K Y _DO \A(‘ AEECS 1 8
M Y D1 N EESK 2| CS vee I7 :
0.1u CB162 c128 EEDI 3| K NC |76 3§
| K RNO7 X_8PaR-4.7K | =T 105 N
CB164 o -
Il 0.1u 1u-0805 ATL-128x8-0.5us-SOIC8 -
0.1u 182 i < Ra62
1T X_4.7K
0.1u 0.1u
fer7 =
=
0.1u
0 1 Defaul t | enbedded pul | -1 ow
(30~50K Ch)
SPKR(_LPC addr_mapping) | disable| enable 0 yes
SDATQ(_PCI CLK PLL) enable | disable] o© yes
SB Hardware Trap
QC2- ( SB debug node) enable | disable 1 yes
vees
OCs- (_Trap_node) Pa_AD | Rowm 1 yes
R383
(13.27) spK SPK X 47K
(13,21) AC_SDOUT
Micro Star Restricted Secret
Title Rev
aciz RTA A R0 yecaser SIS 962 PART3&4
Document Number 0A
R379 X 1K MS-6720
Last Revision Date:
MICRO-STAR INT'LCO.,LTD. onday, %eplember 30, 2002

L16C

SRR [oIN -1V E— N
& USBCLK48M

E:
GPIO2UEESK [520 — EEDI

No. 69, Li-De St, Jung-He City,
al e?Hsmn,Talwar? Y [Sheet
http://lwww.msi.com.tw 14 of 28




(6) SBA[0..7]

<< SBAJ0..7]

ST110..2] VCC5 +12V VD!
(6 sto.g) {E—=sto2 Q
veesspy
(6) AcBEH0.3 AcEEML L S VD RN78
AAD[0..31 AFRAME# 2 1
(6) mppo.a1 € AIRDY# 4 % 3
ADSTB[0..1 ATRDYZ 6 1% 5
(6) ADSTBI0..1] << viga gy ST 1 RGN
ADSTB#[0..1 vDDQ vees
(6) ADSTB#[0..1] < [ 8PAR-8.2K
AGP1 R182
4.7K ADSTBO R191 g 8.2K
ADSTA RL&.L\{Q“': K
Bl SBSTE RIB5 QRRB.2K
X gp7| OvReNTE 12v TYPEDET# AREQ# RI81 QAAR2K
5] 5V TYPEDET# a3
5V RSVD(GC_AGP8XDET#) —3& "
B4 _ A WBF# 2 1
D5 uss+ USB- [& 4 PCIRST3# (25) feman 1 ~
(12,16) INTB# — £o. ﬁ#abx ﬁ&? 2 — »QNTA‘ (8,12,16) — 8 AQY 2
. # AGPCLKL B7 A 22 PCIRSTZE W 8 7
(3) AGPCLK1 SReor o RST# [ e —— {PCIRST2¢ (16,25) K—INAA—X
(6) AREQ# 50| REQ# GNT# ["x AGNT# (6) RN68 8P4R-8.2K
10 10 veCas vees.3 - c134
ST2 sT0 ST1 "1l ASTOP# 2 1
3 sT2 RSVD(MB_AGP8XDET#) [FA17 2% PIPEH 10p RSERRE 1, 3
(6) RBF# RBF# PIPE# [ PIPE#  (6) APERRY A 5
GND 74 WBF# . APAR T AL
nan RSVD(REFCLK) WBF# = WBF# (6) = Y
SBAO SBAL IPp RN79 8P4R-8.2K
a0 veess veess [ sans
sBA2 sBA3 "
SBSTB A SBSTE
(6) sBSTB 510 SB_STE SB_STB# [“aT - SSTBH  (6)
BAL —rim ) GND [FAZ—1 =
SBAG B21 | SBA SBAS ["a21 SBA7 RN69
B22 | SBAG SBAT [Pa2p SBA3
525 | RSVD(DBIL) RSVD(DBIH) [A23 SBA 2 1Y, 3
GND
B24 A24 SBAL 6 5
55 3.3VAUX RSVD(VBDET#) [FATEX RAC Y,
AAD31 B26 | VCC33 VEC33 [FAze AAD30 A
AAD29 B27 | AD31 AD30 [a57 AAD28 X_8P4R-8.2K
555] AD29 AD28 [5; RNTO
AAD27 B29 | VCC33 VCACSZZ A AAD26 SBA4 2
D25 D24 SEA% A S
AD24
A SBAG 5 6
ADSTB1 GND 7 ADSTBH#1 SBAT. 7 8
AAD23 AD_STBI1# [ ACBE#3
CIBE3# "4, X_8P4R-8.2K
D21 VADD%% A D;
AADLY A AAD20
AD20 [ SBSTB# R18s K AA8:2K
AAD17 fDNlZ A AAD18 ADSTB#0 R192 R K 1
ACBE#2 A AAD16 ADSTB#1 R188 8.2K
AD16 ALA N
VDDQ
AIRDY# A AFRAME#
(6) AIRDY# FRAME# [*3; RSYNC CRAFRAMEZ  (6) =
RSVD(RSYNC) [a, RSYNC (8)
G GND
. CSYNC B44 A LSYNC
(8) CSYNC B25 | RSVD(CSYNC) RSVD(LSYNC) LSYNC (8)
ADEVSEL# Ba6_| VCC3:3 veess [P ATRDY# "
(6) ADEVSEL# Ba7 | DEVSEL# TRDY# [, ASTOPE GATRDYE - (6)
APERR# 25| VODQ STOP# 5 TP STOP#  (6)
B49 | PERR# PME# [az PME# (13,16)
ND GND [R5
—— B0, 0 PAR
(6) ASERR# Yo Sor| SERR# PAR [“Ast YOI APAR ()
B52 C/BE1# AD15 A52 —< TYPEDET_5V (25)
AAD14 B53 | VODQ VDDQ [Fas3 AAD13
AADI2 B54_| AD14 AD13 Pasq AADIL vees
B55] AD12 AD1. vDpo
AAD10 B56 | ND GND IPAs56 AADY
AADS B57_| AD10 AD9 a5y ACBE#0 R252
5o AD8 CIBEO# [“aeg 27K
ADSTBO B50 | VOPQ VDDQ [7a50 ADSTB#0 o R226
D B60| AD_STBO AD_STBO# [“A80 o 301
B61_| AD7. AD6 ["ag1 B Q26
AADS B62 | OND GND a6 AAD4
AAD3 863 | ADS AD4 PA63 AADZ
864 ngo VDA;é A64. NPN-MBT3904LT1-5-SOT234
VDRQ D1 B65 AGS Do
3 AVREFCG B66 | ADL ADO PAce R224
VREFCG VREFGC 200
Q24
AMM-D132-BN
IYPEDET# =
AGP CONNECTCR DECOUPLI NG 2N7002-5-50T23
R221
432
vopQ AVREFGC AVREFGC  (6)
“(‘R'\
R227 R223 vces [ C116
56 432 vees 0.1u 0.1u
q CB151
1 |lcB1ae
LI 1T
137 CB126 0.01u 0.1u
A veeassy
0.1u 9 CB144 J|cBi36
470p 1 vees 1T
T 0.1u
= X_0.01u
+12v = ||cB145 J|cBis0 . .
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PCI1:AD17

PCI1:AD18
INTB#
INTC#
vees
q VCC3
vees
VCCs 9
vees vees | +12v
<
-12v
T PCI1 -12v
Bl Al T PCI2
12v TRST;
)%TCK +12V 2 gé -12v TRST: Q
B4 GND T™S _’*32 X531 TCK +12V A2
X—g5] DO TDI [A¢ M= Ba] G\D ™S _/‘Cﬁ
B *5V +5V ¢ INTB# INTBY (1215 X5 | TDO TDI [Ae
INTC# B7 | *5V. INTA# PR INTD# (215 B6 | +3V +5v INTC#
(12) INTC INTAE Ba] INTB# INTC# [Ag INTD# (12) INTD# B +5V INTA# A TNTAF
(812,15) INTA Bo | INTD# +5V [Fac INTB# B8 | INTB# INTC#
;EPRSN‘H# RSVD1 [fa10X B9 | INTD# +5V [Ag
Bi1]| RSVD2 +5V [FA7 \VCC3SBY XBi0 PRSNT1# RSVDL [FaigX
< B17| PRSNT2# RSVD3 [A152% ;m RSVD2 +5V AT \VCC3SBY
513 GND GND B12 | PRSNT2# RSVD3 [Fa5X
514 GND GND [ATx B3] G\ND GND
XE15| RSVDS R B GND GND
PCICLKL —% GND RST# 2112 PCP&(@’CIRSTZ# (1525 % SVD5 RSVD4 Q PORSToH
@ Pocika & B17| CLK +5V FATT PGNT#0 pciclke | [ Bi6| G\ND RST#["A7
PREQ#0 Bi5| GND GNT#["AT5 ] penTio 12 @ PocLk2 [T —Bi7| 9K +5V PGNT#1
(12) PREQHOSE REQ# GND PME# PREOHL GND GNT; A PeNTi (12)
B19 A19 PME# (13.15) (12 PREQ#L Q. B18 A18
AD31 B20 | *5V RSVD6 ["A20 AD30 " B19 | REQ# GND [FAT9 PME#
AD29 B21 | AD3L AD30 [FA5T AD31 B20 | +5V RSVD6 [FA20 AD30
B55| AD29 +33V ‘255 AD2S o) 551 AD3L AD0 AT
AD27 B23 | GNP AD28["Ao3 AD26 B22 | AD2 +33VITAm AD28
ADZS B24 | AD27 AD26 [FAoq ] AD27 [T B23| G\D AD28 [FA73 AD6
B25| AD25 GND A58 AD24 ADZS B24 | AD27 AD26 [FA54
CBEHS e 33V ADA [Z52 ADL7 o5 | AD25 GND 25 AD24
2023 B27 | C/BE3# IDSEL# A5 o7 ¥ ¥ 10 CIBE43 B26 | 3.3V AD24 "R358 AD18
555 ADZ3 +33V A58 202 A 555 CIBE3# IDSEL# 357 e
D21 T 529 GO AD22 255 Ao tog | AD23 +33V P50 ADD
ADIO B30 | AD2L AD20 Az AD21 [ B29| GND AD22[A29 ADZ0
B31 | AD19 GND [MA3T AD18 ADIO B30 | AD21 AD20 [FA30
AD17 B32] +33V ADI8"AZS ADI6 B31 | AD1O GND [FA37T AD18
o= 535 | AD17 ADI16 <225 AD17 s 33V ADI8 P22 D6
B34 | C/BE2# +3.3V "A3] ERAME# CIBERZ B33 | AD17 ADIGMAZ3
IRDY# [T B3] G\D FRAVIE# [FA35 FRAME# (12) B34 | C/BE2# +3.3V A3F ERAME#
(12) IRDY# Baa| IRDY# GND 22211 | trov# |RDY# M B G\ FRAME# e
+33V TRDY# TRDY# (12) IRDY# GND
DEVSEL# 837 *+3 A7 B36 A6 TRDY#
@2 pEvsELKE B38| DEVSEL# GNDIPAss T | stop# DEVSEL# B37| 133V TROY# FAZT
pLock# | [T Bag] GNP STOP# ["A39 STOP# (12) Bag | DEVSEL# GND [<A3g STOPH#
(12) PLOCKH S Ferre B40| LOCK# +3.3V ["Az0 SDONE PLOCK# [T—B39] GN\o STOP# ["A39
PERR# Ba1| PERR# SDONE 37 507 SERNE 5107 LOCK# +3.3V [Fad0 SDONE
SERR# > £33V SBO# "Az 1| PERR# SDONE [“A21 207
@) serreE oo SERR# GND [ PAR SERR o 33V SBO# My
CBE#L B4 +3.3V PAR A2 ADT5 PAR (12) 313 | SERR# GND ["Az5 PAR
AD14 345 | C/BEL# ADI5 [FA CIBE#1 44| +3.3V PAR A4z ADI5
6] AD14 +3.3V [Faae AD13 Ao | CBEW ADIS [
ADI2 7] GND AD13 g7 ADIT ] AD14 +33V [Fage ADI3
ADIO0 348 | AD12 ADLL [FAzg AD12 347 | GND ADI3 [FAz7 ADIL
515 AD10 GND [aag AD9 ySI) 5] AD12 ADLL [
GND ADY 5| AD10 GND [“Ad9 AD9
GND AD9
AD8 B52 CIBEHO
AD7 B53 | AD8 ADS B52. AB2 C/BE#O
B854 | AD7 AD6 ADT 853 | AD8 CIBEO# ["AS3
ADS B55 | +33V ADA B854 AD7 +3.3V "ASs AD6
y o8] B0 ] ADS AD5 Bes ] +3:3V ADG [aoe Yo
| B57|AD3 AD2 ADS 856 | ADS ADA "ASs
ADL B58 | GND ADO B57 | AD3 GND ["AS7 AD2
55 ] ADL ADL o5 ] G\D AD2 [aeg ADO
01 +5v ADL ADO
B60 B59 A59
| Bo61 | ACKE4# [—Be&o| *5V +5V [7A60 ]
—Be2| *5V | B61 | ACKE4# REQ64# A6l
+5V ™ Be| 5V SV ag ]
=21 5y +5V [
PCI-D120-WH-SN
PCI-DI20-WH-SN
vees
PCI BUS PULL-UP
SDONE RIS 27K
SBEOZ RI9 27K
Ve AD[31.0]
s (12) D310 &
~RN86
vees DEVSEL# 5 C/BE#[3.0] . .
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REALTEK 8201BL MIl PHY

PCIRST# _SBY.

1 2
i \VDD25
EC28 _ . c35 X_3015/0805
22UN16VIS T
VDDE3
v = X_COPPER
(13) MIMD Sl 221 voC AVDD25 2
8% VT FA MDIO AVDD33 12 VDD33
13) MIITXDI: MITEDL oy X_3015/0805
(133 MIITXD2 MILLXDZ. e
(13) MITXD: MITXD3 e ACND
(L M MITTRERT TXD3 AGND Erns
(13) MITXCLKSE TIXCLK TEN X_COPPER
RXDY.
B2 K6y .
i e e
E133 MIIRXD: N3OS 181 B2 G\D shi el di ng
(13) MIRXCLKE e MIRXCLK 16 RXINT
(13) MIICOLSE—-MICOL 1iRxC TRRXY RXIN
(13 MICRXZE ——MICES 3 8% TPRX-
(13) MIRXE IRXER 24
S5 RXERFXEN ™ 5
7] X TPTX- 134 XD~
X2 TPTX+
Y7
Tml VDD33 s AN e— F== e 28 RTSET RNlﬂSR\J. S,Kg-l—lk b
i} | A5 5] LEDUPHYADL RTSET 501775 AEK >
9 - L cam i et SEOTED 15| LEDZPHYAD2 ISOLATE [d——01570 W Tl
20P 25MHZ AN K] LEDSPHYAD3 RPTRI™39 01739 Ty
20P BRI 5] LED4/PHYAD4 SPEED |58 U7 35 TEEG5
= = \VDD25|——a 8 vl KAV 3] & 4
} 74] DVDD25  —t N SR
BYBHES] 78} DVDD33 LDPS 77 U7 24 TN
PHY address to o1 DVDD33 MIVSNIB/RTT3 [ L Y
1 RESETB
00001b. 104P 771 DGND
DGND LANRST
4 AGND
= RTLB201BL
=
X_COPPER 1
cpa7 G 5
5
(82225) PCIRSTIHKL- >
TDC
VDD33
° X_104P LAN_USB1B
17 TANBERE. °
ACTLEDRATO, 51018 | _ANRER.
TXD+ vy 9 C o 10
IXD- RDC 13 RO
RXRE 10 B 11
RXIN+ 14 G 2C)
RXINE 1T 1
ROC RXIN+ 15 B0P, ™ 0O
IXD- 12 TDN_,
TXDT. 16 TP,
RA8L { Rag2 RA83 SPDLED 19 | CGREENE
c33s RAD 5020
MOORST 4 104P -,
49.9RST] 49.9RST L ANEUSB Layout
e == L USBLAN
Ras4 c3%
104P
9.9RST ND
c33
104P €337 X_104P
: f
FBS  30S/0603
LANGND 1 mon 2 GND 1

X_COPPER
CP45
" VDD33
VCC3sBY g TN 1
KBosioens l L
EC29
22U/16VIS Cc327
1106P/0805 { 104P
—._ND —._ND -
JLAN1 LAN SELECT
12 ENABLED
23 DISABLED
LAN_EN
1
LANRST >
3
= DLGEBK
17
18
19
20 Geen
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CN1

XKBCLKL 1 2 .
XVSCIRL 3 PN |
KEYBOARD/MOUSE PORTS S — —
XKBDATL 7 8 |
BPAC Tt
vees KBUVCC -
T cP1 =
F1
12
LA X_COPPER
15AS
L1
KBMSVCC
- 1 2 2
KBDAT 1
MSDAT, 3 4 )| X_80 0805
VISCLK 5 ¥ | - [oZ) R2
KBCLK 7 | —=0.1u 47K IKBMS]
14 16
8PAR4.TK . .
4 10
[ TN, T
L2 B 2 8
WT‘ o———xX
(13) KBDAT KBDAT 1 2 XKBDATL > I B
5 Ted oo 1
ey VARAN
L6 3 9
KBCLK 1 2 XKBCLK1 15 17
(13) KBCLK , . .
300
L4 MINIDIN2-D12-ML
MSCLK. 1 2 XMSCLK1
(13) MSCLK
v =
L3
(13) MSDAT MSDAT 1 2 XMSDATL
300
+12V
+12v
9
R, DL 3
CPUFAN ' e SYSTEMFAN o
R7 47K 1N4148-S1134
&2,;;(‘ 1 KFANIOL (22) 1o
CPUFANL RS ~ A KFANIO2 (22)
EC5
><7ELS47U/16V—§& 3 oK EC12 _|. R138
2 X_ELS47U/16V-C7 10K
1
DIX3WH-SN e
= = = DDGWH-SN
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. HDRST#
(@9 HORST/ TOEDAT 1 2 IDEDAS
TDEDAG 3 4 TDEDAS
R8 IDEDAS 3 g IDEDALD
(12) IDEDAD.15] IDEDA(0..15] cam 51K |Dggﬁg : 2 |DEB/2121
10p —TOEDAZ o EDALS
= = TTDEDAT ig 12 EDALA
_IDEDAD L oE EDATS
19 20pP—X
(12) IDEREQ)/ 21 22
(12) IDEIOW-As 3 2
(12) IDEIOR-A % 2%
(12) ICHRDYA 27 28
(12) IDACK-A 29 2
(12) IDEIRQA. 31
B i ——
> B B -
IDECS-A0 37 = IDECS-A1
39 40
D2x20-1:21-BL-ZBT
@7) IDEACTSHE——1
= =
RO A fETK o \ocs
12 IDESAAD.2] IDESAAD.2] /j ]
(12) IDECS-A..1] IDECS-A0.1]
NOTE
1. RN80/81/82/83/88/89/90/92 R275/280/304/312/315/326 NEAR IDE CONNECTOR
2.0THERS NEAR SIS%1AB
IDE2
__HDRST#
DEDB/ ; § IDEDBS
0..15] _DEDEG 4
(2 ioEDep 15 (—PEDELLS - oser: P g e
5.1K EDB4 7 8 DEDBLL
TDEDB3 2 10 DEDBIZ
DEDB2 u © IDEDBI3
= DEDBL o« E B IDEDB14
TDEDBO 516 DEDB15
17 18
IDEREOB v 2
o sy BEs o
(1% IDEIOR.E DEIORB =z 2z
(12)( IEZHRDYB- — 5z 2
(12) DACKBL—rEey 2 2
(12) IDEIRQB TDESAEL . 2p—X CBLIDE CBLIDB
TDESABO B A TDESABD 12
DECS-BO B H DECSBL
37 3
9 40
D2x20-1:21-WH-SBT
(27) IDEACTPHE———
= =
RBO « « ATK , vocs
(12) IDESAB[.2) IDESABIO.2] ) i
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CP17

Rev

0A

KBUVCC
X_COPPER
L35
1 , 2 . UsBvcc
X 80 0805 1000u
R EC10 R151
47K
R148 X 47K
(14 ocHd
56K =
USBSGND
USB port 1,2 connector
LAN_USBIA
L30 DATAZN USBVCC 5 21
s M 6 22
a4 v T YN S I |2 Ws (14)
USESGND 8 uP 24
USBVCC 1. 25
L31 \NAANA DATASN 2 26
X_CMC_80ohm | ‘T~ e I 2
USBSGND 4 DOWN 28
L3 UV5+ (14)
DATA2P, USBLAN
a4 uv2 Usaas
N2 L34~~~ USBSGND
X_8P4C_10p X_80_0805
RI%B ., ,0 ) cP16
R197 0 | ~woje| = 2
Ll X_COPPER
USB port 3,4 connector
(14) L\wo-
(@14) UVO+
14) LVI-
(14) UV1+
| cas | a6 | car | cas
a9 Uva+ m+ T 10n 0dha10p 06H310p_0F310p_0603
14 w3 VAT - = - -
(14) UV4+ N
14) uva-
VCC5 VCC _UsB
- 1 j JUSBA
= uvo st we
2.6A-MINISMDM260-S VCC_UsB UVO+ S o UV1+
sy
o ‘I -L ot 007
. D2x5-1:9-BK
—I— ’
EC23
R375 c219 JUsB3 10000
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W3 Fs o 4 o . .
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VDD3 EC26 FB3
1~~~y \2__ SPEAKER R
ALC101T AC97 CODEC CP37  X_COPPHI +H
301S/0805
[ ELS10/16-B . AUDIOIA
Vees +5VR 204 LINE NEXT R A5
vees ¢ FSPRR Ad
102p FSPRL
"‘" y o ONE NEXT T
RASS AL
Cl87 11X 0du R A crPasl X 3300805 e o
46 X_0.1u 3 Iz 1YY 2 SPEAKER L —c1a7lc146—|c1527c150 PHONE_JACK
[ ;‘COPPER Fay = = =0
15/0805 hozp Jiozp X 1026%_1¢
FOR EM (3) REFCLKZ 20 ELS10/16-8 I co NN N
i DS i B LINE RouUT VW
b Dvss LOUT-R[7g TINE_LOUT 102p
(13,14) AC_SDOI o] v SI LOUT-L[17
(13) AC_BITCLI Roe %55 BITCLK  AFILT2[¢ g
(13) AC_SDIN AAK SDIN AFILT1[T5
(13) AC_SYNC! SYNC AVSS 7 R317
(13 AC_RST# TOLX g | RESET#  AVDD 3 LINEIN R C206 || LINEIN RC 1A a2 47K
COGNDX 9] CDL LINE-R[TTH TT105P70805 AUDIO1B
CDRX 10| CO-GND LINE-L P77 LINE R B5
—— C20 CDR MIC 1 BA
= 1 = o I B3
o ALCL01T —=—fciq LNEN L coo7 |] LINEIN LC LINE L B2
= pdu TT105P/0805 4Bl
o<
a0 NA H@ 7| cla1 % PHONE_JACK
CDRX C210 1 || 2 105P/0805 CDRL 1 2 47K CDR == 1
H AAA g CD_IN1 lo2p 02p 0%
R321 l: CD-DIx4-BK-SBTJ B, g.
CDGNDX__ C211 1 || 2 105P/0805 CDGND1 1 AAA 2 47K  CDGNI i 5 F AUDIO CODE REGULATORS
I
! R32
CDLX C212 1 || 2 105P/0805 CDLL 1 2 47K CDL CD IN
11 ANA AUDIOIC +12v +12VR VRL +BVR
53;62 " c5 1781 00-TOG2:100) 0
R330 c200 R319 - g VIN vour (-
MCI 1]l 2 Mcic M MIC IN 2 o) 4
P t y IV o z 265
105P/0805 o K H = 105P/080s
1080 R378 co8
PHONE_JACK o o
o 22K 102p |
DECOUPLING CAPACITOR J
s T T NHF
2 1 CP40
1 -[_ ;.
TOP VI EW
[e]
Front Audio Pin Header
JAUDIOL
SPEAKER R BFo =16 TINE NEXT R
SPEAKER L5 E ,.u 10 | LINE NEXT L
D2x5-1:8-BK c2r2
‘7;' 0.1u
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e S Flash Rom
vees u
vees SA) 1
RNG6 RN48 3 m T A0 3
1 2 INDEX# vees ROMCS# L ERATL SAZ 1o} AL bo b
3 ) TRACKOZ MEMR?: 5 'W [ SA3 2 01 D
5 6 WP RTSA# R AAIK MENMWE 3 'W 4 SA4 A3 D2
7 VI RODATAZ LPC PNEF 1Y 2 s SAS A 03
= QUIR R 47K bR VCC3sBY 5 o
X_8P4R-220 N 8P4R-4.7K SAT A6 D5
- S AT D6
A8 b7
R X 220 _DSKCHG# A0
A A :‘;0 vees
vges
§ 4 PR
SD3. 7 8 A 2
SD2 5 'W [ A 29 | A3
SD1. 3 LERARAL 4 A Al4
0o TR Als
V% ™ 3571 ALG
8PAR-4.7K AL7
MEMW: AL8 22 ROMCS#
MEMR# R156 CE# 1oa MEMRY
vges 5VSB CP27 . X _COPPER ] vges 1 A 1 OE#
vees 2 Llcl RN65 M Pems
LA SD4. 1rx 2 = R157
C106 c113 SD5. 3 ‘(\M(\ 4 PLCC32-SMT-B vees
1 1u L46 SD6. AN 4.7K o
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3 35883888 2 ekl 22 888 e Hardware Monitor
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58 ol
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+12VIN CTsB# CTSB# (23) VREF AAA
-12VIN
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vees 2571557 oPes/cPie ACK# RACK# (23)
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125 o R21 10K +3.3VIN
RXD  R86 2K 25150 opexiGP13 sLeT ol RSLCT (23) vees OW
TX0___R94 2K 127_| GPAXIGP12 PO o R20! 10K VCORE
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D
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D.
PD4 E
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Parallel Port
. vees
<
NDCDA . . D5
NDSRA# P 1N4148-S-LL34-75V
NSINA Py
NRTSA -
—=NSQUT, o
NCTSA# Py P sleT NIO BN20
NDTRA o & 5
NRIA# . N PE 5 ; 5
- o 3
. BL. 2
. ACKit 6
N 7
. .. PRND7 Place R PACK close to LPC 10 a5 1o e S 1o bae
2.2K
* PRNDG R4 P4R-2.2K 8P4R-2.2K
s . RSTB STB#
= PRNDS (22) RSTB# AR
.. 33 STB#
S PDO 8 TR 1 PRNDO
s
. RND3 POl T 6 W" 5 I PRNDL
_. . LING. PD2 4 NI I PRND2
». RND2 PD3 2 \d Y PRND3
IT W’
. RNDT 8P4R-33
NDCDB# o & ERR#
NDSRBY e o PRNDO
NSING - o AEDZ g RNI13
NRISH TR: P4 . D4
__NSOUTB Py PDS 6 W" s PRNDS
NCTSB# e PD6 IS PRNDG
NDIRB . PDT 2 NI L PRNDT
__NRIB# - .
. (22) popr.0) & 8P4R-33
@
(22) RACK# RACK: : A % ﬁﬁ?
(22) RBUSY SgI————RELSY i w‘ 3 Be
_D25-8R- (22) RPE RSLCT, 2 \d Y SLCT
LPT-D25-BR-BI (22) RSLCT W'
(26) VGAGND GARND (22) RAFD# 6§ QEE?Q 8P4R-33
(<2222)) e e RN16
i :
CP, (22) RSLIN# et I : WY 5 T = QEE:*
7 T I NIT:
X_COPPER PRI\ N 51 I ‘suri‘:
== - VaYAY,
8P4R-33
~w © o CN4 ~w © o CN5 ~wom| CN7 ~ < owmf CNB
P4C_220p P4C_220p 8P4C_220p 8P4C_220p c16
uL
A c 1 20 2200
1 vDD(12V) VCC(5V) [0 VCC5
1N4148-S-LL34-75V —o w0~ oo~ e o~ oo~
(2 rrses 2 ou Y mm—rr 11 1 1 11
(22) DTRA# T — < DY2
(22) SOUTA DA3 DY3
NRIA#
(22) RiA¥ RAL RY1 ere—KNRiax e
(22) CTSA# RA2 RY2 NDSRA#
(22) DSRA# RA3 RY3 s
(22) SINA RA4 RY4 NDCDAZ
(22) DCDA¥# RAS RYS
-12 A 10
VSS(-12V)
D4
1N4148-S-LL34-75V TI-GD75232-SSOP20 ek CLL
cis 1 2 _NDIRA 1 2__NRIAK
0.1u 3 | 14 NSINA 3 4_NCTSA#
5 - T 5 TN
= i 8_NDCDA# 7 8_NRTSA
8P4C_220p 8P4C_220p
€30
0.lu  y3
1 20
vDD(12V) VCC(5Y) =m0 VCC5 cne CN8
1 2_NRIB# 1 2_NDTRB
16 5 NRTSB 3 4_NCTSBE 3 4_NSINB
(22) RSBH 15 | DAL oY1 17 NDTRB 5 6 _NDSRBA 6 NSOUTE
(22) DTRB# {€e-emrmm——""7-1 DA2 DY2 I ST 8 NRTsE 8 NDCDB#
(22) souTes KESAHE—234 543 DY3 -
2 RIBH
(22) RiBH RAL e S NRIBH 8P4C_220p 8pac_220p
(22) CTsB# RA2 RY2 |7 DSRB# -
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+12VePU CHOK2 === 11uH-25A +12VCCP. l _L L
cB2 ci3 cor cT6 cT8 cT12
0.1u X 33p 1500u 1500u 1500u
4701206 i_
Pyt = SHETE o I%ElleBL
+12VCPU 0tk vee U Gl
BOOT1 vger
CB20ms C339m [
0.1u 3 PHASEL 13 01y PHASEL " . .
vees GND caod 9
o - 1000p QL
U; - R57
VD4 1T on oo -6 PWML L b L1 |A—VecreLL A YOCPGLIR G I 1:_ I I_
2 VD3 4 cam HIPGE0ZA 0_0805 1500UF/6.3V-FJ  1500UF/6.3V-FJ
T 2] Vb2 9 1U-0805 o) 11500UF/6.3V-FJ  1500UF/6.3V-FJ
Y 5 ViDL GND = CT2 CT4 CT7 CT9
VIDO 13
PWML 30— FHASEIR RS 4 47K
R 10K, R VRM GDR___15 ISENL A "m‘l
vees PGOOD
(©.1325) PWRGD<<:%f—X% N 1 +12yCcPy crie
B PWM2 PSR
DIS D - — 1 N2 1 PIASEDIRIOL & . 4qR o I1500u
s 10 0805
VCCPCOMP. &4 comp U208 Q13
o k o NCC2 5T e IPB15NO3L
15p 10K cB208 VCCP
RA%S 1U-0805 T
VOCs O b AA A2 oo o ) ) .
232KST 7 10 PGND
T vecpr  [TLFB VSEN i l l l l
NTSHIPE302-501C16 & RAL
o PWM2 2} oz Lol VCCPGL2 AAA-VCCPOLIR G I I I_ I_
RA9% RA97 I_ FS6E02A 00805
147K X0 = X 100p % 1500UF/6.3V-FJ  1500UF/6.3V-FJ
H500UF/6.3V-F)_ 1500UF/6.3V-FJ
FDB6670AL-S-TO2X CTl7 CT1 CTil CTi3
jreeeee—O \/CCP
Erom CPU Side
VCCPSEN
HIP6301 -- VRM 9.0/9.2
1D4 VID3 MID2 VID1 VIDO VDOHC(V) ID4 VID3 \{ID2 \ID1 VIDO VDC(V) 1D4 VID3 MID2 VID1 VIDO VDOC(V)
1 1 1 1 1 OFF 1 0 1 0 1 1.325 0 1 0 1 1 1.575
1 1 1 1 0 1.100 1 0 1 0 0 1.350 0 1 0 1 0 1.600
1 1 1 0 1 1.125 1 0 0 1 1 1.375 0 1 0 0 1 1.625
1 1 1 0 0 1.150 1 0 0 1 0 1.400 0 1 0 0 0 1.650
1 1 0 1 1 1.175 1 0 0 0 1 1.425 0 0 1 1 1 1.675
1 1 0 1 0 1.200 1 0 0 0 0 1.450 0 0 1 1 0 1.700
1 1 0 0 1 1.225 0 1 1 1 1 1.475 0 0 1 0 1 1.725
1 1 0 0 0 1.250 0 1 1 1 0 1.500 0 0 1 0 0 1.750
1 0 1 1 1 1.275 0 1 1 0 1 1.525 0 0 0 1 1 1.775
1 0 1 1 0 1.300 0 1 1 0 0 1.550 0 0 0 1 0 1.800
VID PULL-UP RESISTORS ATX12V POWER CONNECTOR PWM GOOD
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5VSB

SELO 5VUSB
POWER Bul k Decupi ng H 2 MOSFET
470UF 1000UF L 1 MOSFET 5VSB
VCC_ DI MM 2 5VSB
Y55} T R241 R232 Rase
KA, AA, 10K
VG5 T X e R251
Q28
VCC3 T 10K X_1K @ saauxsws & NPN-MBT3904LT1-S-SOT:
vees
S5VDUAL 2 **S50# pin function(H |evel = 5V) 4 SLP 534
BORVTT > sane as 5VUSB(H |evel = 12V) R228 o
L ) B 25
VCC1_8 T (13.26) PSON# ) SAPN—MBTSQOALTI—SVSOTZS
47K
VCC3SBY T T L1k Ran w
£ R245 Q R247
VOC5_SB T
SLP S5#
SLP S3#
(8.13) RSMRST# < S0 § s3 | S5
(8.13,24) PWRGD S3AUXSW# 1 0 1
PSON# 0 1 1
(27) FP_RST#
(26) PWR_OK SLP_S5# 1 1 0
SLP_S3# 1 o | o
(27) PWR_LED
(27) SUS_LED < -+
vees vDDQ
vees R231 % R239 % N80
**INPUT 2 AND 3 MUST BE HI LEVEL WHEN USE vees
OUTPUT 1 AND 2 FOR GPl O FUNCTI ON X_10K | X_10K )!of }!( 5¢s8 2 ; 2.5V POWER TRANSLATOR
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= o] et X Bl £ fo U1l 6, 5
| i i 8 7 VEC3 16
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R218 R215 X 180 85022222033 R216
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(15) PirsTa: <& 25252 o e
JESTS ® | =
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(3,10,13) SMBDAT 12C_DATA VAGP_DRV YDDO_CATE =
(3,10,13) SMBCLK ‘BQE,DCRLS IQASG\/“R‘EE VREF1 25 CHARGE PUWP VOLTAGE OUTPUT Qa1 VREF1,25
- " —0 G
vees Q11 ) 10 | BT_SEN 9vss VCcea ovse - c132
1 iISNSD‘%K gi Ci25 ! 9 c112 EC15 |+
P3055LD >
5vSB SELL Eg vees c129 1000u 0.1u
A I R 105P/0805") ) o
DDR_VTT s VIT GATE H ci1 == EEE N7 SBE _ i3 D15 105P/0805 X_102P. e
T 10K 93 i3, %E H gg 2% 1N58:7—S—DO—241AC—1 A = ° =
R200 bbb 1N4148-S-LL34-75V
Q9 N < < P3055LD
B = 1t WB-W83302E 1 vces
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470u P3055LD 3 1u o
o o vees =
= = ovse .- Veel  go3
= vegl 8
2N7002-S-S0T23 Q22VCC_VID 3055LD -
7 VCCVID GATE G i‘
10u_0805 D S .
c114 —g_
_lcus a7 L Ci23 EC16 c121
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u 1
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. 2 2 | =+ oo =N ATX CONNECTOR
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System Decoupling Capacitors
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